sl () - //WWW . £ENOME . CN

7 mis

- {#f AVR® RISC &3

* AVR - Eit&E, KIIFEM RISC &1
- 120 £EF - ASHEFSRITHER & 044 AR
- 32 M8 BRI EE 7R
- 2BAIHE

— T4EF 20 MHz rHEEER X 20 MIPS I P

s BESES AUERFNBIEFERS
- 2K FTH N REKEN TSR Flash
BE%6: 10,000 X

- 128 FWHNRER T4 EEPROM B 42
WE&HE4: 100,000 )X ﬂﬁ 2KB %JLW

— 128 FHH 5 SRAM 4% 2 Flash Y

- AR S TR R X3 EEPROM HIEMH &

.« SRR L @ 4
CBAMUMSAERLRERN 8 LR/ RS 8 AVR i
- B oM R LR, WIRERA 16 ALENESR / THRER j"“ f‘F“ %E
- 3% PWM B8 T
- ALt Res
- %ﬁﬁmﬁzﬁﬁgﬁlﬁﬁéﬂﬁtaﬁ%
- UsSl-£R&f7iEN .
- £% T USART ATtlny231 3V
. BHRAILESBREA
— debugWIRE F Eifi®
- B SPI B OERENAHE
— B SR 9%
- EIhEERER, HpERX, Standby R
- WRE Fep (Y
- WMy E RN
- FRRER TS
- 1/0 F$%E
- 18 AR /0 £
— 20 5| PDIP, 20 5|k SOIC 5 32 5| i) MLF
- THEHBRE
- 1.8 - 5.5V (ATtiny2313V)
- 2.7 - 5.5V (ATtiny2313)
. BEZSE
— ATtiny2313V: 0 -4 MHz @ 1.8 - 5.5V, 0 - 10 MHz @ 2.7 - 5.5V
— ATtiny2313: 0 - 10 MHz @ 2.7 - 5.5V, 0 - 20 MHz @ 4.5 - 5.5V
o ThEEMETT
- EEER
1 MHz, 1.8V: 300 pA
32 kHz, 1.8V: 20 pA ( BEHKHE )
- HaE
<0.2 pA at 1.8V

Rev. 2543F-AVR-07/04
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SIH B Figure 1. ATtiny2313 2| HEE
PDIP/SOIC
N\
(RESET/dW)PA2 [] 1 20 vccC
(RXD)PDO ] 2 19 [ PB7(UCSK/SCK/PCINT7)
(TXD)PD1 ] 3 18 [ PB6(MISO/DO/PCINT®6)
(XTAL2)PAL1 [} 4 17 |1 PB5(MOSI/DI/SDA/PCINT5)
(XTAL1)PAO ] 5 16 |1 PB4(OC1B/PCINT4)
(CKOUT/XCK/INTO)PD2 ] 6 15[ PB3(OC1A/PCINT3)
(INT1)PD3 ] 7 14 |1 PB2(OCOA/PCINT2)
(TO)PD4 ] 8 13 I PB1(AIN1/PCINT1)
(OCOB/T1)PD5 [] 9 12 |1 PBO(AINO/PCINTO)
GND [} 10 11 [ PD6(ICP)

537 ATtiny2313 & T #58 M AVR RISC &K K Th# 8 2 CMOS i Hlds. AT H E# 5
SEUR ERSEAPESHITRIE , ATting2313 IBEFLEEE 1 MIPS/MHz , AT
AUBRREEENLEEREZ RN T E.

2 ATtiny2313/V m———
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Figure 2. F1ER

XTAL1 I:I XTAL2
[ B e e 1
H PAO - PA2 !
! 1
! 1
1
! l v ¥ :
! 1
I | PORTA DRIVERS |
1
! 1
! 1
| DATA REGISTER DATA DIR. '
vec PORTA REG. PORTA INTERNAL .
! Ty y CALIBRATED |
: t OSCILLATOR !
| Y } 1
< 8-BIT DATA BUS i
INTERNAL OSCILLATOR i
= > OSCILLATOR .
GND l 7 .
1
PROGRAM |‘ STACK |‘ » s | WATCHDOG TIMING AND | c e
COUNTER | POINTER TIMER CONTROL —L» RESET
: : i
MCU CONTROL
PROGRAM | — REGISTER
FLASH | ::I SRAM 4
MCU STATUS ON-CHIP
REGISTER DEBUGGER
INSTRUCTION

GENERAL

™ PURPOSE TIMER/
REGISTER COUNTERS

REGISTER

INSTRUCTION INTERRUPT I:
DECODER UNIT <
l EEPROM

CONTROL
usl
PROGRAMMING N
% A |‘ l| SPI | <«1>  USART
A

A\

D

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
: LINES
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

; bhr— |
% i Y + + Y
Q L—( DATA REGISTER DATA DIR. DATA REGISTER DATA DIR.
+ 9 14 PORTB REG. PORTB PORTD REG. PORTD
< Qo
o
| PORTB DRIVERS PORTD DRIVERS |
A A
gy R - - = = R - -] - - e a
YV
PBO - PB7 PDO - PD6

AIMEL 3
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AVR AZEBEFENETEN 32 MNEATETEFR. MENSFEFRHERSEEET
(ALU) MBiEH |, EE—FESTUE - ABAERBRBMNLIN T FR. XS
MARREETREBHR , A REFLEBEMN CISC WIZHRHESE 10 BHHREFULER,

ATtiny2313 8 2K ZH RE KN AT 4R I2Flash , 128 ¥ EEPROM , 128 3 SRAM , 18 i@
Ao 0%, 2 NEBRAITHESES , MAAFRNELED , 2N EEGHREXHRE
MERTES / TTERER , A/ SA Pl |, BT AI4RTE USART , B R aRASE M BFHYE A B 1T#E
O, EENIESENTHEETHAENE , UR=faUBS Ha4dHTiERNEEER,
THEFERERS CPUFELE T, ™ SRAM, T/C AR MRS HE T 4E ; imEX et
REIRHEE LIRS  FTETIRERR T PHTRBEA SN 2 A EEIET/E ; Standby EX TR
BRAKIRHERET , FERFREERLNER , ANESREZEED

AEHF R Atmel BREEZAMEHBEREFN, BY SPI RTEORIEZAHEE
SR mER TN EFEHEHTRENERE. BIY 8 fZ RISC CPU 5ERXENAwEN
Flash EXE—NSH A , ATtiny2313 A — N Ihee@ KR L, RiFS|mA R N
ARET REMBERAWERS R,

ATtiny2313 AVR EE—BENRESREATAITE ,31F . CEEmIEHE. Dk, BF
Wit RHHER. FERRITER.

ATtiny2313/V m———
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kit A Tt e1p 231 3/V

5| Rt B
vce
GND

% 0 A(PA2..PAO)

% 0O B(PB7..PB0)

%0 D(PD6..PDO0)

RESET

XTALA1

XTAL2

K55I+

2543F-AVR-07/04

HF B EIR,
b

WO AR SAUNEI/O O, EETHEENNIB LA B, HibhEhaR XK=
TR E AR AKER. EREAERRN  HEAE L BHEMERE , wORINEP R
EEPRA b ER. £EVIRT , BERSRPERER , WO AL THERS.

O A A LR M E T ERASHRINEE , SN P51,
WO B R 8XE /O A, EEAEENNES LA BE, HiHE P EANHH RS

TR E AR AKER. EREAERRN  HEAS L EBEMER , iwORINP R
B b ER,. £EVIRH , ERSRPERER , WO B AT HERS.

wH0 B A LA MEMT RSN , ES N P51,
WODR7MXE /OO, EEARENNI LB, EaHE s EEXNIERsE

TR E AR KER, EREAERRN  HA L EBEMER , iwORINP B
B b ER,. £EMIRT , ERSRFERER , WO D & THERS.

wH D LA LA MEMTRENERINEE , 55 A P54,
ENHmASIH, HEBAEISENIBENENEERNSIEREE M. NREER

P32Table 15, #F£2adAEI/NF T RREY E O R RERIE AT R & L. HEZIhEERNPA25dW
MY E L5 A

RERERARSH AR EREBRKRNE AR, XTAL1 2 PAO B =IhAE.
RERZHASEZNHER. XTAL2 & PA1 W =IhaE,

APEFMIE T - LR BENREH FURBMAERASH EN TR IEER, Xk
PIFBMBREERZECHCLIE T EBIAXNH. ALY C mEREANHEFZFES
UEX , MAEMN C wFHFENFHLERTECSTRNLELR. EERERMBRIEN
REEHHER,

AYEFMOARERFETHEMFONEE , AREMBETHEEFETZH AVR HiZHER
HPRESR M, ARFLIRBMUNFFE HRERINKEAENRIME,

AIMEL 5
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AVR CPU 1%
48 A MEM LEITE AVR R4, CPUNEEAFSRRIIBRFHERBRNT, Bites
MEERB 1 B FHERR. PITIZE., EFISRUARLE D,
GZHLRR Figure 3. AVR 4131051 &
‘ Data Bus 8-bit
A 4
P Stat
Pr':clgf:m < Crggrr]?er? [T and g(;Jrirol D
Memory <
Interrupt
\ 4 > 32x8 < Unit
Instruction General
Register Purpose - SPI
< Registrers <> Unit
y
Instruction P Watchdog
Decoder E g A % A - Timer
l g g ALU PN Analog
Control Lines § 2 ~ 7| Comparator
a g <> /O Modulel
N Data <« »le>| 110 Module 2
> SRAM
<—»| /O Module n
EEPROM <
1/0O Lines <
ATREBEESNMEREURHITYE , AVR XA T Harvard 419 , BRI HWBBENEFL
%, BRFFHEF[ENESEL - RRKLEIT. CPU BERIT—RIETHEIZIRT —%
ES (EEAXHATE )o MR TESHENGERZT. BEREMSEKTUNE
L YmTEMY Flash,
RIFIGRIFFRNMGEE 32N UEBATEFESS , EEEN —NetsBH, Mt
M7 R EHN ALU B24E, RN ALU BED , IMITHESR 4R HRERE
RAR , RAEHTEE  FREFEEIFER M. BNMNIRNE -4 EAR,
EESENMHEER 6 NEFFERTLAE 3N 16 VM EEFUFEFEHREHUITUHREZE ,
KUMSHN e EE, HP—NMEHETUMEN B FFRSFE RIS . XLEH N
MThEEET FeREl N 16 UM X, Y. Z HFFH
6 ATtiny2313/V m———

2543F-AVR-07/04

TEL:15013652265 Q0Q:38537442



kit A Tt e1p 231 3/V

ALU - ERBEH T

REF R

2543F-AVR-07/04

ALUX BB ESRCAURTFENERCANERNEEEE, ALUL A BUNIT RS 78R
R, CETHZERSTEHRNATEIERARBIREL R,

EFARESE / ERUGNREFESMIARESRES  NMEZEFUHEN Ut Z=E, X
ZEESKERN 1611, NS/ EFEHS[HUFETE - 16 L 32 NWES.

EHRWANAR FRFRE MU WREFITERES (PC) RETHRcH., HEKVTERAKRE
SRAM , At ESREXZRTFT SRAM I K/N, EENHRERAF E AEDBILHEKRIEH
SP, XME4HTF 1/0 Z= 8 |, ATLL# TR B AR, #E SRAM AILUEE 5 AR/ F uH&E
XTI E .

AVR TSI H N LN T EE W,

AVRE — M RENFHIER, BHFERVLTIOZE, REFFRERERPHIERENL,
BAOPMEFHAOERERFRINPHEOE, SNPHNLERSEEFHOERY
UBAX , Pl EEh i EE  REREE.

/OB ZEIE64AN A LIEET U At A CPUSMR VIR BT 785 AR E At21/0 %
Ao RGTRIERIEZE BN N FERR XM 2 5 R ik 0x20 - 0X5F,

AVRALU S22 NEAITESFSEENE, FESSSTER/CH, FESSLAHZHE
B ALU ZEREE— /9 EAR. ALURES N 3% ER, BEMNVIRE, HILER
HTZRL ERFEHRN D BRENT LS. ERESILESE.

REFFERLE TRENITHERETHERES . XEFRATLARIERFRREN
KUK RE, MIETEMR , FIE ALU GEEBRZWRSTFERNAR. XH¥ , £iF
ZEATHRATETINLRIEST  MNMEREESTERE , RBRERES,

ERATHBRSEFIPREFTERT2EFIRE  FHRERNBF2BRE, XETHE
FERHRMERLE,

AIMEL 7
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AVR F 21728 SREG EX T :

Bit 7 6 5 4 3 2 1 0

I '+ | = | w | s v N z C | srec
®/5 RIW RIW RIW RIW RIW RIW RIW RIW
e 0 0 0 0 0 0 0 0

e Bit7-1: £/ MERE

| BIATERES B i, BRI PUTERE R E i Y IR T ES 24, R 1EFF  UFR
LHEBPMREBENSS , BFATEPl, FE— I FHEXER | B, MHIT RETI
ESE I REBMUEREPM, | BALUBT SEI fl CLI EESRBNMES,

o Bit 6 — T: {3 I 1764

NS BLD M BSTHRA TEN BN Ritbit, BSTIEHFEFESNE—NENE T, M
BLD iE T N B FES[NE—{L,

e Bit5- H: ¥#{UHFRE

MHUNRE HRRERBERE T ¥H U, WIFEWN T BCDZEFREER. ¥NIERE
KI5 EE,

e Bit4-S: FFHHL,S=NDV

S HABKREN 52 NI EBREFREV HRR, FRIESENHA,

e Bit3-V:2 NIEEHTEE

TE2HNBEE, FAESENRA,

* Bit2-N: iz &

RPEARZEBELRN A, ERESENIHSA,

e Bit1-2Z: BiF&

RPERGLBEREERNE, FNESTENIHA,

» Bit0-C: 3t{uisE

RPERRBEIBELETHA, ENIBVENHH,

i A B 17 RR A B/ AVR 5 RISC HEHEMT RiL. HTREBENMENREY , &
FRXHZEUTHRA /AHAFR
M-8 IRER, WA 8 ER
WP 8 B ER , MA— 8L
P 8 AR ER , WA 16 UER
B — 16 UARER  MA—N 16 LR
Figure 4 § CPU 32 NERA I EFHERNEM,
Figure 4. AVR CPU BA T{EF1F85
7 0 Addr.
RO 0x00
R1 0x01
R2 0x02
R13 0x0D
BA R14 0xO0E
I R15 O0xOF
TR R16 0x10
8 ATtiny2313/V m———

2543F-AVR-07/04
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X, Y, ZH5E=8

2543F-AVR-07/04

R17 0x11
R26 Ox1A
R27 0x1B
R28 0x1C
R29 0x1D
R30 Ox1E
R31 Ox1F

X &FFaH, BF
X&FEHR, 5FH
Y FEaE, BFW
Y &ER, 5FN
ZH7ESH , BFW
ZHREH, BFN

REBREFTESEXHNETHIUERTRMENTFR  MASHIFNESHHRH

1TESE Y AR R

W Figure 4 FiR , BN FEHREHE - M RIERFBIE MO0 ERRS 2 A - BIEZ R
K32 Mibik, ERFEHENMHNWERXRIATE SRAM , MR FEALRNEL R FEFH

FHEERANRERE , BN X, Y, ZHERITNRENEQEEFFRNIEH.

BF#8% R26.R31 R T AEBAFEFRIN , BT MENBEREI AN bR, X=

MNAEETF 1 F 788~ T Figure 5,

Figure 5. X. Y., Z &&=

15 XH XL
X 5178 |7 o7 o]

R27 (0x1B) R26 (0x1A)

15 YH YL 0
Y H178% |7 o7 0]

R29 (0x1D) R28 (0x1C)

15 ZH ZL 0
Z5EE |7 0 |7 0 |

R31 (0x1F) R30 (0x1E)

EFENFUERP XLt FrRTUAXANEERBE , B M—ME3E —D#E.

BEHATESIETE.

AIMEL
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stk &

ETHTNF

HEREHETEARREFRNKE, RHRTENTU / FEFNERE I, HiREERE
EHEAR A TSR, ZEE AVR RO R A TAEKK | BIETHIEH A $AReT | HARIBHBOHK
EREY R

HRIEHIEORIE SRAM #HikX, EURET FRFHERNDN#ER. BRFEFNE
BEFP M BT AAJUE X HEAR 22 () |, B IR H AU @ & T 0x60 #YibitZ2H, /A PUSH
B R BIREHEAGER N B — ; T 725 P ENRE ik i AR R R =, £
R POP {5 5@ 3% Hi st ad | sEARIB4TI0— ; A RET R RETI BTN FRFH U
R E Bt HER SR £ N =

AVREVHER B4 HIOZE RPN NS FEES LU, RBrEANNBSEARSESGER. B
EEFEEAVR BHMBIEXAN , ASPLREB T, TR AE SPH F1788.

Bit 15 14 13 12 11 10 9 8
- - - - - - - - SPH
SP7 SP6 SP5 SP4 SP3 SP2 SP1 SPO SPL

7 6 5 4 3 2 1 0

®B/B R R R R R R R R

R/W R/IW R/W R/W R/IW R/IW RIW R/W
HE 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

BN BIESHITLRPN B A F. AVR CPU I REHT 4 clkepy, B BT EE
S TR IR R, A PO BRI LA b3 4T 4 4L

Figure 6 Bi#8 7 B Harvard £ RER FTEIENIE ST AR ATBARATIRIE TG R 9 T
FRXHHES, XR-MEANRKLES  HESE 1 MIPS/MHz , EER RN
L. TheE/etehiE. Zhag/ ThEELL.

Figure 6. F}{TEIERNIETHIT
T1 T2 T3 T4

1
_/:’—\_/—\_/—\_/—\_

CIkCPU |
1st Instruction Fetch

1st Instruction Execute
2nd Instruction Fetch
2nd Instruction Execute
3rd Instruction Fetch
3rd Instruction Execute
4th Instruction Fetch

Figure 7 ERN R B EFREXHATHRINF. E— Nt EAHE ALU TR HNE
FRBRENHTRE , ANEERREFIENTFRPE.

10 ATtiny2313/V m———
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EuSPHLE

2543F-AVR-07/04

Figure 7. S at4 AR ALU #21E

T1 T2 T3 T4
1
1
N\ T\

clkepy '
Total Execution Time

Register Operands Fetch

ALU Operation Execute

Result Write Back

AVRET RN IR, S P NENERFZESBEIRIN PO E. FFEPITSEH
HAEBCHEREM. HERLEN  ARDSEFERNERTHIEREM | B , PHTA
BR%E,

EFEHEXNRELIRENEVABRN DI EE, TENEESIRIESN P42 P,
FIRMRE T FRIPHAVMLER, MEBFAENELBIE  KERBS. RESET EARS
BYLER , BN INTO - SAERRITIER 0, I P42 it~ o

- RERERHMEEL | BFF , N TAREEMN P AP RETUE
PR REN | REXIDPUBRE, LA REER R S P RS RF. M
ITRETIETE | BFBL.

MRAE LR EFHRBEN FN, F-—MESAMEFABUPIIRS. X TXERE  BF
T B85 Bl 3% 2 SKRRAY i [0 B LARAT FP AL IRARFF | BB AR F R 78 BRAE LAY R T AR S, P
WIS WA BEINEE "7 WARRBER, JPMRER , WRAENE P ERRM )
0", MR MPRS M BN |, HF —ERGRENIT , EWRABRR. XUN , MR2/
FHIRSHETE , AR ERENFHBIRBNT , BRI | Bf. REERNSNHE
BRAP R R RAORNIT,

FoMRBNANEREFHKEFHR , ie—BEfME, XEFHFAZTEFHIRS. &
PR HERMFERZEIRELRT , FHA WAL,

AVR EHH e R REE ERFHELRIT —RIES T UL ERITH ML PR,
EIENR O #ATHBRISEFIIRSFTEST2EIRE , FIRE R tBF B3R
g, XETHESXTBAFPBESHSRTR.

£/ CLI #5REZE I PlTet | TR IE T4, R BRI ATUERIT CLIESERE ,
EFEECRERIT CLIETHRINAEN ., THEHIH 5 T @EE EEPROM B HiX
NSRBI BT & 4 LU %3 EEPROM AR 1] BEBR IR,

SCYmARD B2

AIMEL 1
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o ) R B

in ri16, SREG . RIZSREG fH

cli -0y

sbi EECR, EEMAE ; /[E3/ EEPROM GAEfE
shi EECR, EEVE

out SREG, r16 . WESREG (| f7)
C REEpHIE

char cSREG

CSREG = SREG /* /R#ZSREG 1&*/

| * ZiFdpr x|

__disable_interrupt();

EECR | = (1<<EEMXE); /* /3 EEPROM GAE/E*/
EECR | = (1<<EEVE);

SREG = cSREG /* MESREG (I f£)*/

£/ SEI fEE B ERE P IR  RREFNE - FESERTEATH I —ELE LEER
7o

SCemR B HIE
sei . B EPHEERE
sleep ; H#AMBEEZ, ZHPHLELE
pOEE . ERTEMSIEEMN PR Z T MCU & &3 AKEER

C RIGHIE

_SEI(); I* E2EP L]
_SLEEP(); I* #HAMEES , SHLHLE]
[* SER . ERITEASERN PR BT MCU & £t AKIEE */

AVR HifIESIES RIS A 4 NeTEPE . 4 Nt ARARE 1R Bk B SSERAY AP BT AL 22 i
2o HIX 4 MettrHfIE PC B3 Atk, HEEIRRAT , PEOEN —MBREES |, LBk
REFESNNHEH, IRDME SR ARETHRITHRNRE NELKSEARES
WATFEESE MCU F 2ITHITERF. & PIRER MCU L& FTRIRIER |, e R et E)
EFREM 4N EH, KAEEZRITENRERXFFEN B TE, X EEAR
BREENHEINRFHE,

HHHREIRE 4 NP, EELHIE PC( AT ) Mtk | #ikigs =  REFF
2% SREG H | Efi.

12 ATtiny2313/V m———
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AVR ATtiny2313 17 A&k ATtiny2313 7B, AVR EHEEFHANEBENEHBEEH - JEFHBEN
se MEFFHEBRZME, I, ATtiny2313 i£F EEPROM Fi s AREFHRIE. X=1F
SBZe B &M T E S,

RENTYRIEMN Flash BF ATtiny2313 848 2K FHHH ERERRRE Flash , AT ERRFESRE, BRFAEH
=ik AVR #8516 fus 32 {i , ¥ Flash AR 1K x 16 LB K.

Flashfzfi 28 2 D A LA E 10,0008, ATtiny2313 MR FITHES(PC) R 104 , Bt AT F
1K W FFMEsZEE, P150° FiE8s4miE " ¥R 7 20 A SPI # ORI Flash #Y &
TTFH.

ERALURETENEFFMHES U ZE (SE LPM MR RFFHESESHIRE ).
BESHITHFEESL P10“ BSRITHF .

Figure 8. BFZ ke E

Program Memory

0x0000

O0x03FF

AIMEL 13
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SRAM BIE1E 6 2% Figure 9 441 T ATtiny2313 SRAM ZE A AL,

Bl 224 NIRRT FESHF S, 110 TR, ¥R 110 TR R A HIE SRAM,
BIRHI32 MU Y FE RN 564 MREI/OFEER | B R128F T A S HIESRAM,

BEFERSNIUAESADN 57 BEEFu, FTRERBENEEIT U, AETY, FTHRE
MEZEFUHNFEEENEEI U, FERMHTHFFER R26 T R31 NHEEIUME
HERR.

EEFUSTE TREMEX,

TREENEEIUEXNEBIUAIHETFRY N ZAENEUHHIER 63 Mbit,
EBHTAMEMNEEIUHEXP , FFEBEX. YR Z B8 NRED.

ATtiny2313 M2 32N EAFERR. 64 N/OFFRR 128N F T M N EBLKIE SRAM 7T 1L
BEMAE AN IUHERNH#TIEE, FESXEHNERR P8 BAFFRXH" .
Figure 9. ¥iE7 35K

Data Memory

32 Registers 0x0000 - Ox001F
64 1/0 Registers | 0x0020 - 0x005F
0x0060
Internal SRAM
(128 x 8)
0Ox00DF
BiEF =R R A AT E AR M BRRYEY R, 20 Figure 10 PR , EBELHE SRAM 1581 B (8] R A A
clkepy BT,
Figure 10. & £t SRAM 7ZEUE HA
T1 T2 T3
ek, _/_\_/_\_/_\_
Address ! Compute Address ; X Address valid |
Data ; ~ s = o
WR .  / n\ g
Data : — —
I : : g
RD ' 1/ Al &
Memory Access Instruction Next Instruction

14

ATtiny2313/V m———
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EEPROM &=t =5

EEPROM & / BEi5d

EEPROM ithiit & 1738

2543F-AVR-07/04

ATtiny2313 @& 128 F1 #) EEPROM i 7ME28. TEREN — ML NBEZRAMEFE
M, ARFTIRE, EEPROM WEWZESH 100,000 XEBEREH, EEPROM KifH
Mt FFER. KEFFENEHFEERE. ¥4 EEPROM K RITHRIETH.

EEPROM B if R & F83 T 1/0 ZEEl,

EEPROM M B ifAIat B A Table 145 . BERM AR AL AR RGN A AT AT BRE
T—%%, AFi##% EEPROM EEZEMTHE : FHERKN B ERLEBR AN EEK
i, e/ T8 Voo EF/ TREEAKRIE. A CPU T THETET RIRFAER
HEREE, iESM P19 “Bhik EEPROM $iiEE %L " LUE & HI EEPROM BiEE KM
L1228

R TBHIEEEIRN EEPROM BigfE , EERIT—MEENBNF. i#xTF EEPROM
BHFFRMNRA,

1T EEPROM E#g{ERt , CPU LT 4 MNEAH , ARBRITELES ; T
EEPROM Bi#1ERt , CPU 2L 21MNEH , ARBRITEELES.

Bit 7 6 5 4 3 2 1 0

I - EEAR6 | EEAR5 | EEAR4 | EEAR3 | EEAR2 | EEAR1 EEARO I EEAR
/B R R/W R/W R/W R/W R/W R/W R/IW
NHE 0 X X X X X X X

e Bit7-Res: %8
REBN , ZBREREERS,

AIMEL 18
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EEPROM #iE& =88 - EEDR

EEPROM #4125 #£8% - EECR

* Bits 6..0 - EEAR6..0: EEPROM i3t

EEPROMitb it B Z23EEARLIEE 7 128 FTTHEEPROMZE[E], EEPROMti it 24k M HY |
MO0 %127, EEAR WH¥IIBER B E L. 7R EEPROM 2 845y HIE F IE WY EE,

Bit 7 6 5 4 3 2 1 0

| mse LsB | EEDR
®/IE R/W R/W R/W R/W R/W R/W R/W R/W
HE 0 0 0 0 0 0 0 0

* Bits 7..0 - EEDR7..0: EEPROM 17

3 F EEPROM B4 , EEDR REEEZ| EEAR £ tH¥iE ; X FiLig4E , EEDR 2
Mibit EEARL &R EUEY B4R

Bit 7 6 5 4 3 2 1 0

I - - EEPM1 EEPMO0 EERIE EEMPE EEPE EERE I EECR
®/B R R R/IW R/W R/W R/IW R/IW R/IW
HKE 0 0 X X 0 0 X 0

 Bits 7..6 — Res: £ &

REBN , EBRERERERNSE,

» Bits 5, 4 — EEPM1 5 EEPMO0: EEPROM 4&i2E R {7

REHEERNE LY EEPE EAR & Bib4RiE 5 RN ATRETE — D ateh B B A 3R
B (BREBESAHFE) IFERSERESP NFS . TEERNHEREA Table 1,
EEPE &I , Xf EEPMn WER/EN AR, St , BRIE EEPROM & FRBRE , BN
EEPMn ¥ &1 0b00,

Table 1. EEPROM & =X {u

EEPM1 | EEPMO YRR A i B
0 0 34 ms BRESAREE - AP TR
0 1 1.8 ms HRER
1 0 1.8 ms REA
1 1 - *RE

 Bit 3 — EERIE: EEPROM 4% fh i 5 5E

# SREG # | y "1" , ME{Y EERIE {8 EEPROM R4k i, EE EERIE MZE LIt
i, HIERRMFREBFRERLR , EEPROM FRL F ML= £ i,

16 ATtiny2313/V me———————————
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TEL:15013652265 Q0Q:38537442



kit A Tt e1p 231 3/V

EXFiime

PEFVRE

BER

EA

2543F-AVR-07/04

 Bit 2 - EEMPE: EEPROM T #lmEEEE
EEMPE {i)RE EEPE BA "1” BEE M.

% EEMPE 7 "1" & , EE/NET4 A HAN & B EEPE ¥4 EEPROM EEN N BRI ;
¥ EEMPE % "0“ , i& & EEPE ¥, ¥ EEMPE 4B A "17 , MM etéd B H S B
BHEE,

e Bit1- EEPE: EEPROM B EsE

EEPE 3 EEPROM M4RTE(FREES ., 4 EEPE v "1", B EEPMn (uMigE |, FHEX
EEPROMYRTE, ZEEEPEB AB4E"1"81 ,EEMPEM S4B A" , EN T4 HIEEPROM
B2k, ¥BipMtE4%ER , EEPE VHEHES., 3 EEPE EfL , CPU ERITIESHI
K IFFRA TR EE,

 Bit 0 — EERE: EEPROM & fE4E

EERENEEPROMIZIZ{EM FERES S, MEEPROMM I IREF 2 5 , EB N EERELUE R
HEE A EEARL, EEPROM HEHNIEMARAZTE—LIES , BEXESHE, 1 EEPROM
J& CPU EELE 4 NHH AT TARIT T -85, AFEIRE EEPROM B Rz
EEPE, IR —NMNERELEEH#IT , ML AIRE EEPROM , th LA NEEFE EEAR,

FRAERAFTREESHENER, 4X EEPROM BEA—NFY | AP A5t E A
EEARL 1788 | IEES A EEDR &F1FE85. & EEPMn U A E X EEPE W B (X
EEMPEEZEHNN/NT&rEAHIA ) [FAL R BER/ BARE, BREEAREEZ -t E
HATK , BNRENENL Table 1, EEPE U&REEE N , EFEBRSEABRETK.
MEADHFATREBRSEH , Fo#tTHM EEPROM #14E,

ALREBBRSEAREI AR AR, BREFTEN - EHROFBEREEHFE (LH
FRRBEETE ) ZARXNER. EAZAAN , XAEEARERN EHTEREE. BH
TERSEARERIEN  AURAREARTHEIGREEN (LEEESRRF ) #
TTEEREE.

BR—NFT | it %M E X EEARL, & EEPMn 3 0b01 , X EEPE B A ( #£5f EEMPE
EXENNANR s EHR ) fF R AR BERZE (WENEI Table 1), EEPE I 2R¥EE!
BRBETH, METHLTFHRERESHN , Fa#tTHM EEPROM #1E,

EAN AP 245t EA EEARL F#HIEE A EEDR. & EEPMn 3 0b10 , X} EEPE
EA (EXN EEMPE EREHNIEN AR ) MR 4EE AN RE (HERNE N Table 1),
EEPE N ARSI EBBRIZETR. EESARNBIELIEER , MIAABABEE X, B
FATRBRASE , Tt THA EEPROM #1E,

EEPROMiG Al FIFR E 5% B8 E AT o 3R57 2R 4R M P25“YR5% B3 #r £ 27 7785 - OSCCAL”,

AIMEL 1
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THNADESS 3 AN C R AMMKI EEPROM KYEER, BARELRE A, Hit
BRIRFH AL ERTXERBNIRIhRE,

Cam BB HIRE

EEPROM wri t e:

EHFL—RTRIEERE

sbi ¢ EECR, EEPE

rinmp EEPROM wite
RERHEELT

Idi r16, (O<<EEPM.)| (O<<EEPM)

out EECR r16
RE M F iR 17

out EEARL, r17
FIRIEGA B & 7747 (1 16)

out EEDR r 16
E EEMNE

sbi EECR, EEMAE
EWEEVE X E5) GHEE

sbi EECR, EEVE

ret

C R#gHIE

voi d EEPROM write(unsi gned char ucAddress, unsigned char ucData)
{

| * ZEHFF—XTEELR*]

whi | e(EECR & (1<<EEPE))

I* REmEL™]

EECR = (0O<<EEPM) | ( 0>>EEPM)
I* REMISHIEGFaE ]

EEARL = ucAddress;

EEDR = ucDat a;

I* ENEEMNE */

EECR | = (1<<EEMVE)

|* EEEVE XE5GHEE*]

EECR | = (1<<EEVE);

ATtiny2313/V m———

TEL:15013652265 QQ:38537442  *FrAVRom™



kit A Tt e1p 231 3/V

Byl EEPROM BiEE %

/O ki85

2543F-AVR-07/04

TEHH FiRBA A AL C HEKiZE EEPROM , EHBRIETFH T SERITIXLERK
B SREYFEE,

SCemREBBIRE
EEPROM r ead:

, EHFL-XTRELSR
sbi ¢ EECR, EEPE
rj np EEPROM read
, REMHEFFEr LT
out EEARL, rl17
;B EERE X E )R IE
sbi EECR, EERE
= F & et i ¢
in r16, EEDR
ret

C R#BHI~=
unsi gned char EEPROM read(unsi gned char ucAddress)
{
| * EHL—XGREZE *]
whi | e( EECR & ( 1<<EEPE))

I* REMIEFFRE */
EEARL = ucAddr ess;

| * REEERE UEZREE™]
EECR | = (1<<EERE);

I* BHEZFHEREHE]
return EEDR;

}

HHREBEISE , CPU 1 EEPROM BAIGETEARIERE |, &R EEPROM BIFEH IR (&
K)o IRIFREEAMIUK EEPROM B4 TELES, AMEEEAHEBNRT B R,

BT HEESKER EEPROM BFEHRAEFHT T | —RBEKT EEPROM BREME
ENHERE ; —R CPUXRBELKTEERETH,

EEPROM ¥ #R SA 8 (8] 8 o] LUBE LA T 75 A R

HeEEIEREE AVR RESET 55N, XA BUBN ERES A Ky 2 40N 38 BOD XK
K, R BOD BETEREERMAIMERNBE M B, EEREIRITRET
g, RAEEERY S , BREMFERER,

ATtiny2313 By I/0 ZEIE XA P202" FiF2a ik ~ .

ATtiny2313FT B M /O R HM& BB 4B T 1/OZE 8] . FFE K I/O B AR m] LAE S LD/LDS/LDD
5 ST/STS/STD EHXKiFRE ,1£ 32 NEATHESEFSM /0O 2L HERIE. Hit) 0x00
-OX1FH /O FFERE T A SBIFICBIE S EEH T F 4t ,MSBISHISBICNAXRKER
—NE, EZRNRESNESE. £H IN M OUT Sttt 4MFE 0x00 - Ox3F 2
B, MRES SRAM —#&X LD 1 ST #5515 1R 1/0 F1785 NVt E i E 0x20,

NTEREFRHRE , REKRANREE "0", MEEW /0 FERMFNHITERE,

AIMEL 19
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—ERBSHFEVABEREEITE "1" RN, BIENR , SHMKSH AVR FE ,
CBI 1 SBI TS RN E LR ENLHTIRE , AMTUATEEXLERSIRENFTE
83, CBI 5 SBI #5495 2%t 0x00 2l Ox1F B FEE8HE Ko

/10 MR RFFEREEEAMETHITNE,

EREE /O FER ATtiny2313 8 E3NEAMEIIOFTES. XEFERTHAREHER B2 UARFEME

2RTERRDIFE, £ 0x00 - Ox1F SEEIRNAERIIEE /0 FE[ A SBI, CBI,
SBIS 5 SBIC g v EEN L 1TRE,

BERATHEE IO B1FE 2 -

GPIOR2

BERATHEE /IO FIFRR 1 -

GPIOR1

ERATHEE /O FERRO0 -

GPIORO

20

Bit 7 6 5 4 3 2 1 0

| mse LsB | GPIOR2
®/IE R/W R/W R/W R/W R/W R/W R/W R/W
HHE 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0

| wss LSB | GPIOR1
®/E R/W R/W R/W R/W R/W R/W R/W R/W
HEE 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0

| wss LsB | GPIORo
®/E R/W R/W R/W R/W R/W R/W R/W R/W
EE 0 0 0 0 0 0 0 0

ATtiny2313/V m———
TEL:15013652265 00:38537442 ™
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RGBT R B BRI
M RERE S 1

I/0 K49 - clkyo

B IR

2543F-AVR-07/04

Figure 11 FAVRIWNEERMHRERE S, XL HFFTERN TE. I THRIEKIIZE
ALBSFERATEMNERERNRZLTE T/ENRERNESY | 0 P29 BREE RIEIK
B, R RSEIFEML Figure 11,

Figure 11. B4 %%

General I/0 Flash and
Modules CPU Core RAM EEPROM
A A A A
clkyo AVR Clock Clkpy
Control Unit
CIkFLASH
Y
Reset Logic Watchdog Timer
L *
Source clock Watchdog clock
Clock
Multiplexer
A 4 A
Watchdog
Oscillator

Crystal Calibrated RC
Oscillator Oscillator

External Clock

CPURI# SRFAVRAKK FREME  MBRATER M4, RETERRRFHLRIEH
B IEFM#RR. 41k CPU RN RENRKE L THEMITE,

VO BT&r AT EEM /O EIR | IERTER/ THEKER. USART, /O B &k A F A P TR IR
EIENREENTDHAFLSZERN  BIEENEE /0 B4 E I T X ER TGRS
B, ANEEEY ck,o Bl , USIBRNBIRBKRN N FEINIT , EFEERE
X TERE US| BPRARN

Flash Bf4h32 4l Flash O R/E, HET4EBEES CPU R4 E R ERERBIE,

ATtiny2313;8 5 B I T LI ES Flash B4 TR RHR. B A B AVRE 8 &
438 BomBMEMAER,

Table 2. B4R ERE ()

RR AR R EhIE TR CKSEL3..0
SAERRT & 0000
FREN 4MHz BN EP RC #R5% 85 0010
FREN 8MHz BN EP RC #5725 0100

AIMEL 21
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& B ER

REIRT

Table 2. BHEdiRERE (V)

BR R B bR T CKSEL3..0
SAEBateh 0000
128kHz & 1 fHR% 28 0110

HEB IR 25 1000 - 1111
*Z 0001/0011/0101/0111

Note: 1. WFFEMBLE , “I" REARE , ‘0" KREFE.
FREPNHETNEEET 2 HTNB. X CPU BEBERRBRELZE , HIARHRHR
AXABHEREN , RERKZHFEFBRITESZHHARERS. 3 CPUMNENF
BT ERT , R BEEIAVIER A B BAMRIEE MCU AR EE T BFREEREBRF, X
MNE RN ENBEAREERTR. BME L BT BE WDT iK% 85 B 255
F Table 3. BEINARZF|MEBEEEZH , I P171°ATtiny2313 BLERFME ",
Table 3. H AR %A HEK
SR H B A (Vo = 5.0V) BRR S H B E (Ve = 3.0V) B AR

4.1 ms 4.3 ms 4K (4,096)

65 ms 69 ms 64K (65,536)

ERHF M) BY CKSEL = “0010" , SUT =“10", B CKDIV8 4ifE. X MNREIZEN N HRZE
M#8 RC f5% 2R , MBREMHTMDHN 8, BIHNEANGK, XFRERIERAF IR
I ISP = H1T4m T2 2515 I P 35 HY A 490K

XTAL1 5 XTAL2 2 518 AYER MIRSH 2500 R @ BUR 2R B9 s A R4 |, 40 P22Figure 12 FRF
TRo IMEHESAUFEAAERME , o] AFEHBEEE IR,

CIMC2ZHBEE—#, RENRESEANRARIEIREEX  ESFEHBINIMEN
BRIEFEX, P23Table 4 L THXN REERBEN —LiEm. N THREIBIRSE , N
ZER mRENHE,

Figure 12. &#iR%3EER

C2

S XTAL2
c1 7
o St b1 x1aun

GND

22 ATtiny2313/V m———
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kit A Tt e1p 231 3/V

2543F-AVR-07/04

EHRAUTET=HTRANEN , 8 —HEHF - MULHHRETE, THEEXNBTRL
i CKSELS..1 3Ri%&$% , 40 Table 4 Fi Ko

Table 4. & {k4R57 28 T/RER

CKSEL3..1 MEBE ) (MHz) A & EE C1 F C2 WHEETHE (pF)
100@ 0.4-09 -
101 0.9-3.0 12-22
110 3.0-8.0 12-22
111 8.0 - 12-22

Notes: 1. MIRBENEHLSE , KEFEENRF,
2. WRMTERT &%, ReEATHEIERS.

th Table 5 Fi7R , 184247 CKSELO MK SUT1..0 B TR B 36,

AIMEL 23
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FREM A RC 5% 25

Table 5. & {K3R5% 2% B £ L TN R AY /5 3 B i)

EaSTHEXTH | Sur#EANER
CKSELO | SUT1..0 BahatE KA (Voo = 5.0V) | #EERZE

0 00 258 CK™M 14CK + 4.1 ms BEIEIRST , BHIRRE
EH

0 01 258 CK™M 14CK + 65 ms BMEiEIRE , BRES
EH

0 10 1K CK® 14CK MZEEIRES , BOD f#
e

0 11 1K CK® 14CK + 4.1 ms BEIEIRST , BHIRRE
EH

1 00 1K CK® 14CK + 65 ms BMEiEIRE , BRES
EH

1 01 16K CK 14CK AEIRHES , BOD fEEE

1 10 16K CK 14CK + 4.1 ms AEIRHES , BRRE
EH

11 16K CK 14CK + 65 ms AEIRHES , BRIERE
1 EFH
Notes: 1. XLEMMREAT IHERRAIABETREAMNE , MABSIHNFARRBEEN T HA
METEENER.

2. XEEMENMEERF[IRITE , TURIESHIFREBRE. & THEMRIAE
HETF&AME  MABHNWMRREEN THAMS TEEN tER T &%,

BENE A RC ISHSHIEM TEEMN 8.0 MHz Matéd, XEHEREH R 3V, 25°C THFR
HEE., EMRBHBUFRIE , AT CKDIVS BLRTE |, LATE B s B BRI A ZRsm =R
S BRI TEH REZX CKDIVS B LV IRTE, XAt th i MER REatEr , RER
B Table 6 X184 {7 CKSEL #1T4RfBEI T, EBRX NN ERLTENTRHET. S
FIEMHEREZT INEE OSCCAL FEES , BT RC IEH2MFRE. 7 3V, 25°C
B, IXFOARE AT AR MARTNER + 10% WHEE . FRTE www.atmel.com/avr H Pl B4R
EFE, T EEMNEEREMEETERERE + 2%, HEAXNMRZFENRE
e BIRANGACEABCHNETRAENSENRHENMNNKIE, ESNEXIRERE
WERESL P152 REZT 7,

Table 6. 5 RARER RC #x5% 88 TEE K

CKSEL3..0 BRI

0010 - 0011 4.0 MHz("

0100 - 0101 8.0 MHz
Note: 1. HJ BRHRE,
ERETEXMEESRCE , BIRBEIHEEL SUT BE , & Table 7 FiRo

Table 7. WEPHRE RC IR5% 250 /3 Bh At E]

ERENSRBENNEZN | SN FAERNER
SUT1..0 18] (Vee = 5.0V) WEMRE

00 6 CK 14CK BOD fiE#E

24 ATtiny2313/V m——

2543F-AVR-07/04
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kit A Tt e1p 231 3/V

Table 7. WEPHRE RC IE5% 250 /B Bh At E]

EREASEEENNEDN | SN ESERRE
SUT1..0 2] (Vee = 5.0V) #ERZ
01 6 CK 14CK + 4.1 ms BRBRE E A
10 6 CK 14CK + 65 ms BREE LA
1 =B

NOte: 1. H:IIJ_HT]‘E’\J.LQEO

% SRR E 188 - OSCCAL

Bit 7 6 5 4 3 2 1 0

| - CAL6 | CAL5 | CAL4 | CAL3 | CAL2 | CAL1 | CALO | osccAL
/5 R RIW RIW RIW RIW RIW RIW RIW
MaE R EBE

+ Bits 6..0 — CAL6..0: {5 284 EE

MR ERBEE XN ik A S N EB RS 223 T 5 LUBBRA F A= T2 RN IR
BMRRE, XEEMUNBEITR. 4 OSCCAL NEMIFKHR/UREMEBI/E, HH
ENTASHHERADBIRZ [N [FIE K, BEAOXTF IBIESME, RENKS
g2k 7 i51A EEPROM # Flash R, HE EEPROM # Flash B4R T EfF5M IR
EEEIRMIMEN 10% , ENEREETRELRK. EXEIRFTE/IX 8.0/4.0 MHz IXH
FIRERBRIT THRE , HMSMENTERIE , W Table 8,

ARIE MCU BRETE , HHRERN S RC 5% 25 Bl 5 KR E URIRE. TIEMERE
B 2% FarERERAR. 8RN OSCCAL FFaRFEMNHEFMET 0x20,

Table 8. W& RC k5% =M KTE

OSCCAL #fE B, SAHAENAE S BAHE , SIHAENAES L
0x00 50% 100%
O0x3F 75% 150%
OX7F 100% 200%

AIMEL 25
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BB At

26

AT AT ERIR BN S, XTALT A5080 Figure 13 PR BT ER:, B, B4
CKSEL Z4mi2 ) “0000”,

Figure 13. /A Zet&rElEHE

NC —— XTAL2
EXTERNAL
CLOCK ——mM XTAL1
SIGNAL
GND

—

BETEIMERZE , BENEBRBLA SUT BE , &0 Table 10 FiRo

Table 9. SIRETEPHME
CKSEL3..0 RSB E
0000 - 0001 0-16 MHz

Table 10. S\ ZBAt4hEY /3 30 A 1E]

EREXNEREINEZN | EUNNFAERRE
SUT1..0 ] (Vee = 5.0V) EEAE
00 6 CK 14CK BOD {8
01 6 CK 14CK + 4.1 ms B R IRIE A
10 6 CK 14CK + 65 ms BRESEFH
1" RE

7T HRIEMCU BEBIRE T , TRERAUZINT TR ITH AR, THEFRRT BT
2% FEFEREAR, MXHE MCU REFE MR AT RZS AR A £ B 557 SR

AR, RGeS0 ER T ARSI A BR AT B 4R R 1T R R kA BARIERR E Tk

ATtiny2313/V m———

2543F-AVR-07/04
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128 kHz /N iE5% 8%

Mo S E 78R - CLKPR

2543F-AVR-07/04

The 128 kHz Internal Oscillator is a low power Oscillator providing a clock of 128 kHz.
The frequency is nominal at 3 V and 25°C. This clock may be selected as the system
clock by programming the CKSEL Fuses to “0110 - 0111”.128 kHz & &% 25 1Rt A
MR R 128 kHz WKW RS 2/, ZIMBRHE 3V, 25°C THIFREE, BT R CKSEL
BeefrmERN 0110 - 01117

HIEFIZEER , BEEE A Table 11 FRATRE SUT BLAIRE
Table 11. 128 kHz f F#5% 88 /2 B B [H)

ERREAMEELENNF R
SUT1..0 2] EVNNFINERRR | HERZE
00 6 CK 14CK BOD fiE&E
01 6 CK 14CK + 4 ms BBRRE EFH
10 6 CK 14CK + 64 ms BREE LA
11 R
Bit 7 6 5 4 3 2 1 0
| CLKPCE = = = CLKPS3 | CLKPS2 | CLKPS1 | CLKPS0 | CLKPR
®/B R/W R R R R/W R/W R/W R/W
W 0 0 0 0 AL 5

» Bit 7 - CLKPCE: &4 Mg (b fEgE

CLKPCE U A FE"1"fFRE CLKPSf, R A YCLKPREFFRN HM M FE/IE"0"8 , CLK-
PCE U %, CLKPCE EEAWNAMERY CLKPS NEAGHEHES, £ L EEH
FEHE CLKPCE {u , EFRY BEEAR , B CLKPCE {i,

* Bits 3..0 - CLKPS3..0: B4 4 MR8 ERAMI 3 -0

XU E Nkt RSN BREMNHFIDMEA F. XJLALE AE TR 8 R 3L B4 450
LLENZTEE, HEN MCU £t A 0988 , FRADMRA 784 , FRERZ MR
EFaTEE, 245EFN Table 12,

BRI ROTERT |, Xt CLKPS (UM B A SKFUIRRBIN T S BH 1T -

1. ¥ CLKPCE {uE "1” , M1 CLKPR ZFEEMEMUE "0,

2. HEEANEt AR  FHEEE A CLKPS , #1 CLKPCE & "07,

EREF DR REN SRR L PE , SRIEEBEAZTRER T I HIT,

CKDIV8 AL ) RE CLKPSHIHI#I 24 {E . & CKDIV8 R 4miE ,CLKPSHI & U} “0000” ; &
CKDIV8 E42 ,CLKPS L&/ F “0011” A H Bt 03 A Fh 8, B FmikathiRM=E
RF L TERSTHEHAMEN |, NAAZESED M. X, CLKPS UEAETRZ
CKDIV8 B4 MIREF I, EFTIERMFFMEBERAT Y TERSTHRERANE , NARE
FAFRIEIERE —NEB KW DIE F, S5 HT B CKDIVS B4 EmiE.

Table 12. B $MEgiE#R

CLKPS3 CLKPS2 CLKPS1 CLKPSO0 AP o E F
0 0 0 0 1
0 0 0 1 2
0 0 1 0 4
0 0 1 1 8
0 1 0 0 16

AIMEL 27
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Table 12. BT 0 MESIE R

CLKPS3 CLKPS2 CLKPS1 CLKPS0 RS HEF
0 1 0 1 32
0 1 1 0 64
0 1 1 1 128
1 0 0 0 256
1 0 0 1 RE
1 0 1 0 RE
1 0 1 1 =&
1 1 0 0 =&
1 1 0 1 RE
1 1 1 0 =R
1 1 1 1 =
28 ATtiny2313/V m———
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BRI I AR AR =

MCU #: 4|2 %88 - MCUCR

RN

e

2543F-AVR-07/04

RERRAR S T AER AR FXM MCU IR BAEANERER , NEEDE. AVR EETE
HERERX , AFAFREACHNAERIEHR,

HABREXNWERARENFEE MCUCR B SE , REHIT SLEEP 55, E4H—F
BX (ZHAEKEX, EBER ® Standby £ ) B MCUCR #J SM1 # SMO JR7E , # Table
13T 7R fERERT AP BT AT LU 3 A RERRAE A MCU MR ER, 233 /B 3hatiE |, Sk hn4 ANesteh /A H
&, MCU B AZBfTHHBIRR T, A/FIREZ| SLEEP W T —%&ET. RERTFLHE
FFHRXMHN SRAM AR, MREERESRBHPRETEM U MCU BREE M HifmE &
FIANAT.

P21Figure 11 /T8 7 ATtiny2313 FTEINRHRERE S F, HEEERSENERES
NIEEBA.

EREXIZHFFRREREEIT U TR,

Bit 7 6 5 4 3 2 1 0
| pub | sm1 | SsE | smo | IscC11 1SC10 1SCO01 ISC00 | MCUCR

®/E R R/W R/W R/W R/W R/W R/W R/W

MHE 0 0 0 0 0 0 0 0

» Bits 6,4 - SM1..0: {REEERERNL 150
i Table 13 FF7R |, X 47 FikiR BRI KRR R .

Table 13. RERER %L

SM1 SMo REEEER
0 0 ZERER
0 1 EEEN
1 1 EEER
1 0 Standby &=

Note: 1. EiX Standby B REN DR AR IEIREHER,
« Bit5 - SE: {kER{EARE

N T MCU 71T SLEEP {55 E# AKEEER , SE #MBM. N THHRI AKER
RAEEBFANEETH , BiUE SLEEP EESMEI —%&¥ES B SE. MCU —BE%EEY
EN5&EBR SE.

% SM1..0 7 00 & , SLEEP 1 MCU #AZERER, FHERXT , CPU ZLLiE
17, MELLLRES, ADC. ERES/ITHEE. BITAMNPIHREHRE T, XMEER
RELIET clkepy M clkpagy » E AP R4 T 4,

SER 2R H F NIRRT ER o] LA EE MCU, WIR AR EZMELLREZ P HTREE MCU |,
NTEDIHFE | AT LR AR BIR, AR EMRL L RIB[IZEFI MRS F 738 ACSR
89 ACD., #SR ADC {8 , Bt AMENEF B3B3 — Rk,

% SM1..0 8 01 = 11 &Y , SLEEP & FE MCU #ARERN, EHEXT , HBE
ER , MMM, USI BaPRSRARENR ( WREERNIE ) #ETHE, REHN
MEN, FMNWEMN. BOD Efi. USI BRI, SEREF M INTO 5L
EFI&'J?EIEJ«X{E MCU iR BB, XMERBEAFILETHRAENRY , IERSERATDH
gil o

LEANBEF PR ARNT MCU NEBEXGEN  SARBATEBE—ENTE, &
#HiES N P57 SAER R T 7

AIMEL 29
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Standby &=

R/MUThE

Bl LR ER

== BOD

FREEEE

BER SR

WOSiE

M HE hn s e e BE SR B B IE KR FE A — AMNEIR B A |, et | B F et EH B 3 HIEE T ¥k,
WMEERHSHB L CKSEL EXNENEARR —#M |, I P21“ i8R ” FiRo

% SM1..0 3 10 BB AP RIRFIE IRESAT4FRT , SLEEP 54/ MCU # A Standby
B, XI—EBXS5EEEAE - FRIZAETIRZSISRE T, HRENEREE6 N
NEZIEER

Table 14. £ [ERERRAR I T 75 30 89 B £ LA MR BE R

Tematsd wnd K RE R

INTO, INT1 &
SIp%E{L

SPM/EEPROM

Mk

clkeLasH

usl 3z
RE

clkcpy

ERER

X | clk;o
x | fFgE
> | Hfts /0

ZERERN

X
X

EaE

X
x| %
LR
X | X | X

Standby™

Notes: 1. BHHIR NI R LIRSS
2. B ART INTO

HEREAVR BHRENDERFTEERILDRE, — KK  ER AR AERER |
FAERURONERBRE T, TEENNRERLAEIL, TENRRFZRHEERBUE
FIRTREEM T

FEZEMEXE , MRRBEARLLERER | ATLLHEXH, EEMERESNEDNLERSER
BEXAN, MREDLRB[ER T AMBEERER , WA REFLERER FTEHEEX
e, BNRBBEELFN —EMFERE, FSA P141° EELELRER " LT B EE L
teEER,

MRREEEFNHEBRNET BOD , XMERWAT LKA, t1R B2 BODLEVEL #4%
2, \TIfERET BOD M , ENESMAEEX TH#EITE, EREXNKEERT ,
XNMNERFEEERNBRALE, 558 P33 HERN ” LT HEUNM@EE BOD,

£/ BOD, #ULLBRBHTRFZNBEEE LR, FXEERFELT |, NEARD
AELL, ENEREAFAASFHREAEFREZFT AUEAT, MREERERERED
BHRMEEN , HaH BT AER , #0 P36" FRERBE ",

WRRELFFNAENA , XIMERB AKX, BER , WEEARBREXNTHEFET
B, NTDERBER. ERBEANERERXT , IMERFSEBRVBRALE, BSE
P42 it " LT BRI BB BT E R 2R

BAREERN  FFENROSIHBNZEEN DEERINIE, REENREBRED
MR, FEREERT /O 844 clkyo HELT , IAZPERERELET , NRIER
ABBTALSEEBER, EREEERTRAZEBEFREN , ARRSNGERMG, AT
HWERSIHES N P48 MF M AFRENKIRER . WRWMAZSHEEEFEEN |, ot
ATRERZE , EEBHFBRMZER Vo2, BNRMAZHELSHEETANBR,
FHFERRMASIH , M ABPNRAER, IEEIEERXT , EWASIHNEL
Vo2 HEMESEF W RAENBR . BFWAZHFTEILE DIDR XREA , S0
P142“ 7 AZ A% 78 - DIDR”,

30 ATtiny2313/V m———
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REREMEN

& AVR SENFAAN /0 FERBMRENNEBE  EFNENRABLFHRIT. SEMEELH
B OSIREN B IMP 5T, WERFREIEMLEFE. WREFKZTAFAF
WIZhEE , i E & AT A — iR F IS E R, Figure 14 N EMZEREIKE, Table
15 MEX T EMBERNESSH
SEMRBME /0 WwO M ENNIEE. WRFEREME LT EESITRES.
FIENEMNESHERZRE , TR AN —MEETTHERBUH0E |, FRIBE ML EZER,
XA AEEE MCU EF THEZHE —ENNELLBFREINRENBE, ERITEH
2R AV & H B E B R L SUT 5 CKSEL iR, IERERIMNIERIES M P21 BHEHIR " o

SR The ATtiny2313 5 4 NEIR :
. LtHEfM, BRBEEET LBEMNIIR Veor i, MCU £1i,
AEE1Y, SIM RESET LEBFFEntm AT /PR ER MCU £,
. BlIAEN. BAFEKFEE TAENSEHNENKE,
BEERNEN, EERNEMIEEFEsE  BRREEETEBRMNENM IR Vgor
MCU EN&E i,

Figure 14. E18%

DATA BUS

MCU Status
Register (MCUSR)
LL| LLfLL) LL|
| x| | @
O|o|E| 9
Power-on Reset a|m X 2
VCcC R
Circuit
Brown-out
BODLEVEL [2..0] Reset Circuit
—
. w
Pull-up Resistor 7]
w
SPIKE \ \ ©
RESET FILTER Reset Circuit i/ s Q— g
74
; = |k
i} Z
Watchdog 4
Timer ﬁ
=
T z
=)
o
Watchdog o
Oscillator v
Delay Counters
Clock CK y
Generator TIMEOUT

CKSEL([3:0] M

SUT[1:0]

AIMEL 31
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Table 15. 4%

B/ME | RBE | BAE

75 | 2% P43 Q) M © My

LEBENIREE (B

EREISLEH) Tp =-40 - 85°C 1.2 v
Veor

LEENIREBE (B - o

EmSHERE O T, =-40 - 85°C 1.1 %
Vgrst | RESET I'IRREE Ve =1.8-5.5V | 0.1V 0.9 Ve %
trsT RESET &/MKHRE | Voo =1.8-55V 25 s

Notes: 1. XEEERNSE |, EREEFNR.
2. BETEN  REREET Veor HENFT 2K %,
i=t::% —Livs LHBEW (POR) BB NKMEBREF=%, KMNBFEFES A Table 15, TIRAR Vo 1K

THRMBET POR BIA4%, POR BIRALRANRMARIEM , EARLNBFHRE,

POR BRRRIEZRME LB SV, Voo B ERIREEGAA IR TR, iR
Bz Bt —ERFNEMRS. H Ve TREN , AZETHRMIIR , RESET 5 3E]
R

Figure 15. MCU B33 , RESET #E#3 V¢

~ 7~ Vpor
Vee J

L7V
RESET J RST
1
I
1
TIME-OUT i~ trout >
1
1
1
1
1

" Reser |
Figure 16. MCU /531372 , RESET B/ B iz 2 4l

1
~ A~ Veor
Vee J

1
1

'/'% Vrst
1

RESET

—— trour —>

TIME-OUT

1

1

1

1

I

INTERNAL :
RESET

Asa BRI T RESET SIMMIER T4, X448 (A s Fi4nd ) A T8/ N oH 3L
& (£R Table 15) B BT , BMEME R BN ESEET. YHNMESAE
EHITIBREE Ve EFR ) BT | trour ZER EEIFF 1. IERTL RIS MCU B3,

32 ATtiny2313/V
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Figure 17. THERBHRXENBEN

Vee
RESET | \
1
- - Vret _J.
1 1
1 1
1 1
1 1
1
' <— trour _’|
TIME-OUT ! !
1
1
1
:
INTERNAL |
RESET

ATtiny2313 &8 K A BOD(Brown-out Detection) 5§ , B 5 E E #Y it & B F K 3T LR
KM ITHEZIRP Vo BT, iR BT BT EL Y BODLEVEL RigE. BOD KX
BEERRFHRELUERERRNEN T, XRFHEETUBEREN Vaors = Veor +
Viyst/2 AK Vior. = Veor - Vhyst/2e

Table 16. BODLEVEL &% f4m% ("

BODLEVEL [1..0] 54 {1 B/D Vgor L:: iRV BK Vgor By
111 BOD #A
110 1.8
101 27 Y
100 4.3
011
010
001 s
000

Note: 1. NELETH Vgor TR TERHNR/DEE. WXERSH ,E- @A , S0E Ve
=Vgor . ARIEEEBRTFEFEIEBLEE Voo NEBEBEM, X ATting2313V
BODLEVEL = 110 , X} ATtiny2313L BODLEVEL = 101 B#4T4=,

Table 17. #E84EM4

B | BE | BX
Be s B & | B A
VHYST BOD ig;% 50 mV
taop 1860 4 {0 B BT 2 us

4 BOD fEgE , —H Voo TEEIAEABFLT (Vgor. , Figure 18) , BOD &1y BN #K
%Ko ¥ Voo LAEIAMABEFL LR (Vgor, , Figure 18) , ERTITEREEFAITE , — B8N
& B8] troyr ., MCU BIHRE T4E,

MR Voo —ERTFAABFEHRIFHM Table 15 FIRAIATE tgop , BOD BEEF RN B
EBE.

AIMEL 3
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Figure 18. THERHNIEBE N

RESET ! !
TIME-OUT E E‘ tour
e A
3 ATtiny2313/V me———
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BIIHE BV 258 R A R R E R 1/ CK BRI S Bod, fERORE TR | IERd
TR BT troyr M. BSAETHENELNT RESHBETE,

Figure 19. THERBHREFI TSN

VCC
RESET
—>, i«— 1 CKCycle
WDT
TIME-OUT H
I
[N
[N
«— t
RESET | Tout
TIME-OUT |
1

INTERNAL |
RESET

MCU R&&FF8# - MCUSR MCU RAFEFRIEM TAXSIE MCU EUNERNEE.

Bit 7 6 5 4 3 2 1 0
|l - | - | - | - | WbRF | BORF | EXTRF | PORF | MCUSR

®/B R R R R R/W R/W R/W R/W

RE 0 0 0 E A RVALL:]

» Bit 3 - WDRF: B 1EfirE

BlITRENEAENEN, LHEMEFEREE , tAUEBESE 0" KER.

* Bit 2 - BORF: H#HEENEMNIFEE

EEENENLENEN, FESMFHEEEE BN E "0” KER,
» Bit 1 — EXTRF: A\ SBEirE

NABENEERNEN, LEHEMEFEREES , b UBIE 0" KER.

+ Bit0 - PORF: - 88 EiF&

EBEENREREN, REBIEE 0" KER,

AT ERAXEEMRERABNEMTESF  AFNZR R EFRNEE RAHEE
v, MREHMENRECIFLTFREN  NELEVRATUBIRESUIRERT
o

AIMEL 3
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FREHBE
ERaEEEESNEENE

ATtiny2313 EBFNEEREER , BTESRN , RERENEULLRI[HBE A,
BEEENSHAAREEWETELRX. BIREZSTF Table 18.. I THRKIFE , A
D EERNENTRRITIT

1. BOD f#8g (44 BODLEVEL [2..0] 4% ).

2. REREEREZEIELLLERES (ACSR F 1783/ ACBG &1L ),

Hik , % BOD #Z LAY , B ACBGC EEEEMLRBEAGSHELR. I TRIEE
BEXNWINGE L AFTUZELEER=fZX4 K HEHFARBEX ZFXAREER,

Table 18. P3F e & A RAY 41 (1)

B/ | BE | BX
/e | BH E i3 & & E | &
Vae BEREARBE \{l_cc_= 22572:/ 10 | 11 | 12 v
=
o AL B EL A FUR B A e Vﬁc: 225-3\0/, 40 | 70 ps
SR E AR =2.
- RERREHEIRTIFE \{l_cAcz 2253\0/ 15 WA
Note: 1. XEBE{MERSE , EREFNR.
36 ATtiNY2313/V m———————————————————
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B aEr

2543F-AVR-07/04

ATtiny2313 B —MEREWNETMENSF (WDT) , EEERUER
o MY M A LIRS ERR AL
o 3FITEER
— il
- REEN
- P ERAEE N
o HEEIM 16ms B 8s T
« BIABLHALTHERRES,

Figure 20. &1 ER 88

WATCHDOG
PRESCALER

128kHz
OSCILLATOR

OSCI2K, YV

0SCl4K

0SCI8K
0SC/16K

0SC/64K
P OSC/128K

<

0SCI32K
0SC/256K
0SC/512K
0SC/1024K

<
<
<
<
<
<
»i
<
<

A

1— WDPO
WATCHDOG WBE%
RESET WDP3

WDE
MCU RESET

WDIF
WDIE INTERRUPT

EMEMSREMIA 128 kHz FAIRHEERS . HitHEERLEENREER , WDT
EEHMEBREEN, EIE .%IﬂE’fi'ﬁT EITEEE J/ﬁﬁHIHEH'J b%%%,ﬂﬁﬁﬁﬁﬂ
MEMBEMESTKERITHESE. #%%’QEEEF'T@&%E )"“Jéﬂf)uqﬂliﬁjif% 2% R VAN

EHREERXT , YENERER WDT R — NPl &M RS MRERIRAS R R EE |
BN —NBRAREENE, SIMRHBA TR éIVEHTIEﬂiﬂtHﬁH‘*E{EHTZv:thﬂ
Wi, ERSGEMERT , HEMELR WDT £ HEMES, XN 0L ETEIEAB A
BRI KGR AR ER, S=RES EP&J?'%?%ZME&*;‘% ZammiE , 8BS
BN AERRIRGEAER, BAZES  TERGEM B RFRRSHRE
2XxM,

WDTON B4 mEBRFEE TNENRHARSESUER, WEERN  Ra8UEN
(WDE) 5/ iiE =z (WDTIE) 2 %14 1 # 0,
NRIERERE , XTERTEHINFRAZEFRMIRE
1. E—FBESD B WDCE L5 WDEE "1, kit WDE MK ERSD Eit
PN HEBEE ",
2. Ei&%ﬁ’g A4 AR £ WDE 5 WDP FEAHIEE |, BRI EEFR WDCE
M o

<
<
<
<

AIMEL 7
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THEHNAF5 3 ACHmM CiES KM T XM WDT BiR#E, EHBRESR A TAFESZ
T (B2 F/HE)  BEMERT THRFNFHIS2RE,

SCamra iR ™

WDT_of f:

. RKHIERFHT

cli

;. WOT &1u

wdr

; 7&B} MCUSR #1728 WDRF

in r1l6, MCUSR

andi r16, (Oxff & (0<<VDRF))
out MCUSR, r16

;. EWCES5WE HEBE1

; REIEM MR RES L TEEF
in r16, WDTCR

ori ri6, (1<<WDCE) | (1<<WDE)
out WDTCR, r16

; RHWOT

| di r16, (O0<<WDE)

out WDTCR, r16

; FFRE R

sei

ret
C g™

void WDT_of f (voi d)

{
__disable_interrupt();
__wat chdog_reset();
[ * &R MCUSR ZF 1788 WDRF* /
MCUSR &= ~( 1<<V\DRF) ;
| * £ WDCE 5 WE BB 1*/
I* REFBEMDMBEEHLTEEE */
WDTCR | = (1<<WDCE) | (1<<WDE);
/* R WDT */
WDTCR = 0x00;
__enable_interrupt();

}
Note: 1. REBHIRRIRBIERTRI M

AE  EBIABTHEREHIEERSSEEET TREINBINEE  SHFEENENAE
B RIS FRE, MREBBRERBELEENH , WAKSBEHEMHIERF/R, Nk
SHILXHRR , BIESEFERENR , BARFENRILF R WDRF 5 WDE 24|

g%,

THEHNGF2AACHEN CESKU T BNNRENREHENRE,

38 ATtiny2313/V m———
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SCamkmpIR o
WDT_Pr escal er _Change:
e ik Aokt
cli
; EWUENAENR
wdr
;. BEEF
in r16, WDTCR
ori ri6, (1<<WDCE) | (1<<WDE)
out WDTCR, r16
ML B FE PH AN B B iR T -
; IREHMONERE = 64K AR (~0.5 s)
| di ri6, (1<<WDE) | (1<<WDP2) | (1<<WDPO)
out WDTCR, r16
TRFEIRE , A2 A8 -
; FFRERAH

sel

ret
c fk@pE 0

voi d WDT_Pr escal er _Change(voi d)
{

__disable_interrupt();

__wat chdog_reset();

I* BHNE */

WDOTCR | = (1<<WDCE) | (1<<WDE);

[* REBEHFADINEEE = 64KAEAH (~0.5 s) */
WDTCR = (1<<WDE) | (1<<WDP2) | (1<<WDPO);
__enable_interrupt();

}
Note: 1. REHIRBRBEMTLXH.

AR BINAENSRAE WDOP S RRAER , BN =% WDP ¥R 3 —/Ngig A S
MRS HE =,

AIMEL 39
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B AENSREHS S -
WDTCSR

Bit 7 6 5 4 3 2 1 0
| woir WDIE WDP3 | WDCE WDE WDP2 | WDP1 wDP0 | WDTCSR

®/B R/W R/W R/W RIW R/W R/W R/W R/W

HE 0 0 0 0 X 0 0 0

« Bit 7 - WDIF: B 1Er 25 P M#RE

HEINAERSFEINEEBEENNAERSBEERN P | ZNEMN. HRTHMHOPIE
FEF , WDTIF HEEHER ; IEEZVNBEAZE "1” K ER. X SREG HESEMN I US
WDTIE E{Z , TE IR H A,

 Bit 6 - WDIE: &[] X888 A B (AL

YZf15 SREG FiFam | (VB , B 1P MMERE, MREN R WDE B, &1H
ERRHEATMES , —BEENAENREFLE , WNITHBIA U,

# WDE Efz , WENAENRLE TR EREEVEN, BIITRENFNE —ORHF
RIE WDIF, 4T RIRY AT o] &5 < @ & KB BR WDIE 5 WDIF( BV AR
ENER ). XMEXNKRIEEAPEEENRERBNL SN, EPHSREEMEN
T , WDIE E8RPIEH4ARE. AMECTRETHRS FRFHNT , BEAXATES
REENARGEVEANRZ M, MRET —BHIDXBEREFTH  WHARSEE M
B,

Table 19. & JHERN REE

WDTON WDE WDIE EHR EEED

0 0 0 Z1k I

0 0 1 TR =K R

0 1 0 REEMNER g1

TS RGEEMERX T, REHARGE N

0 1 1 Bt

REEMER g

1 X X

» Bit4 - WDCE: B ¥tk fEse

ZILAERE WDE S /e 7. WDCE EfIKER WDE 1 , 5/ HEM S
LA

—BE"", EESEN T4 EAREX WDCE BE,
« Bit3-WDE: B IHREE I ERE

WDE H MCUSR HFZ83H WDRF IRE, XFh 21 24 WDRFRER ,WDE t1ig &, EFRR
WDE , % %5k WDRF, X— MM RIIRSHERNNZSES Y REERENZL2EE.
« Bit5,2..0 -WDP3..0: 1 AEREEMSHES3,2,1H0

WDP3..0 REEBTHRER BT D EF. 41 P40Table 20 FiRo

Table 20. & J¥E 825 77 S0 AT L T

V¢ = 5.0V RHBR B A9 1

WDP3

WDP2

WDP1

WDPO

B hEHSREAS

A8

0

0

0

0

2K (2048) A

16 ms

0

0

0

1

4K (4096) /B

32ms

0

0

1

0

8K (8192) 1A

64 ms

40 ATtiny2313/V m———
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Table 20. & J¥E R 2505 2R 1E T

Ve = 5.0V BT BRE 3R

WDP3 | WDP2 | WDP1 | WDPO B A% AR B

0 0 1 1 16K (16384) & 1A 0.125s

0 1 0 0 32K (32768) A 0.25s

0 1 0 1 64K (65536) A 05s

0 1 1 0 128K (131072) A 1.0s

0 1 1 1 256K (262144) [E 8 20s

1 0 0 0 512K (524288) A 40s

1 0 0 1 1024K (1048576) A 8.0s

1 0 1 0

1 0 1 1

1 1 0 0

1 1 0 1 RH

1 1 1 0

1 1 1 1

AIMEL 41
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Sl

ATtiny2313 BRI &

42

AT IR ATtny2313 0 PRI, E—RRAVRAMGEEFES AP ENSHKLE"

Table 21. S M@ E

BEF
BRS Hhak IR e

1 0x0000 | RESET HNEBSIMER TS| ke , LBEN , BERAE
iz, BEINAEN

2 0x0001 | INTO SABRFRTIER O

3 0x0002 | INT1 SAER AP HRIER 1

4 0x0003 | TIMER1 CAPT TERYER /T ERER 1 R

5 0x0004 | TIMER1 COMPA | ERTES/iH5E8 1 LR ITE A

6 0x0005 | TIMER1 OVF ERTE /1T EER 1 R

7 0x0006 | TIMERO OVF ERER / ITHER 0 R

8 0x0007 | USARTO, RX USARTO #EIRLE R

9 0x0008 | USARTO, UDRE USARTO BT 7882

10 0x0009 | USARTO, TX USARTO KIFLE R

11 0x000A | ANALOG COMP | ##ilLbikas

12 0x000B | PCINT SIHI{L iR

13 0x000C | TIMER1 COMPB | ZERIEF/IT#KEE 1 LRITE B

14 0x000D | TIMERO COMPA | ZERTEE/ ITHKES 0 LR ITE A

15 0x000E | TIMERO COMPB | EfES /T8 0 LR B

16 0x000F | USI START US|l BaRA

17 0x0010 | USI OVERFLOW | USI&H

18 0x0011 | EE READY EEPROM 4

19 0x0012 | WDT OVERFLOW | & THER & H

ATtiny2313/V m———
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ATtiny2313 Efu Sl Ethut 8B RYGE R -

#b 3k

0x0000
0x0001
0x0002
0x0003
0x0004
0x0005
0x0006
0x0007
0x0008
0x0009
0x000A
0x000B
0x000C
0x000D
0x000E
0x000F
0x0010
0x0011
0x0012

0x0013
0x0014
0x0015
0x0016

#s R
rjnp
rj np
rjnp
rjnp
rjnp
rjnp
rjnp
rjnp
rjnp
rjnp
rjnp
rjnp
rjnp
rjnp
rjnp
rjnp
rjnp
rjnp
rjnp

RESET: | di
out
sei

1% BB
RESET . AR
I NTO ; SAEBHRET 0 AW
I NT1 ;IR 1 AW
TI ML_CAPT . ERE 1 BROF
TI ML_COWPA . ERTER 1 Rk A G
TI ML_OVF L ERE 1AEAR
TI MD_OVF L ERE 0 A AW
USARTO_RXC . USARTO W4 RO
USARTO_DRE . USARTO, UDR % 4%
USARTO_TXC . USARTO K%&FAH
ANA_COMVP L ERHBRBAR
PCI NT . BIHEL R
TIMERL_COVPB  ; ZRE 1 L& BAR
TINERO_COVPA  ; JERTE O L& A ¥
TINERO_COWPB  ; RS 0 L& B A
US| _START . USI BEam
US| _OVERFLON ; US| i@
EE_READY . EEPROMAL% A
VDT_OVERFLOW ; B I#alaR
r16, | ow RAMEND); xR

SPL, r16

<instr> Xxxx

ATMEL

REMRIEE N RAMBYTRE
el

L - 15013652265 00:38537442
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1/0 ¥m A
43

ERBERET /0 KK O

ERBRAKF IO FERAN , I AVR IO IO MEEEEMNIE - X - BINEE, XEWKE
fl SBI 5 CBl ESRERLEEMN A RN FTELTEMREHMERMN B, @HEFS
BEEWNHHESIEED , TMERRKABTR  BEEEs) LED, FiEMmASIMEBEES
BELRW EREE, HERP ZRES Vo MAEE |, &0 Figure 21 Fi R, S M. P168*
B UTHBEENSRIIK.

Figure 21. 1/0 S| EHREHE

pu

Pxn

Logic

Cpin See Figure
"General Digital I/O" for

Details

- - - - o .

AHENSESNUUBEARRIRE . NEN ¥ RRGEONFS , M/IEMN n” KFK
NHEFES, BERERFEEERE, ffitl , PORTB3 R THOBWE 3 , MATHE
AR PORTxn., ¥E 1/0 FE[FMMENFSF P56“/0 im0 FEFHA

BNHEOEBE = 110 7R - BIEF T/ - PORTx, HIEH@EF TS - DDRx M
wOMASIE — PINx. BIEFEHRNAHRELAOFESNE/ BEFES , MmOMASIBA
RipHEs, EEEEEINIENE , B PIN SESBE—UEAZE "1“ NERHES
FESMNMHBELE "0“ 5 “1“ WREBTL, HEFEEF MCUCR B9 LR Z Iy PUD B
{76t PR 3% O S| B9 7 e BR #R 2L 1

FERNBREF /0 IR OES A P44 ENBRKRF /IO WIKA ~ . SWIRASIMESSE
ZIhEEE AT , W P48 IR OME ZIhEE " FiR. IBS M BMERMN EMHEALL T B 5|1
Y5 —IhEE.

FERERLSIMNE T 2FMEME TR —mONSIHWATERAKRT /0 BH,

wmANEARNE LW BEERIRE /0 W H, Figure 22 53— 1/O 4w A 5| BIAY L BA

4 ATEINY2313/V m———
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Bic i 51 B

L2 o)

L PN LR
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Figure 22. @A =F /10

Ll <II B PUD
\_—
Q D :
DDxn
9. g
I _l—WDx
RESET
RDx
3 L
'\. m
L o)
9 — m
il ~ PORTXN 1 <
~ =
3. S <DE
I WPx
RESET ‘
WRx

il

e el

clkyo
WDx: WRITE DDRx
PUD: PULLUP DISABLE RDx: READ DDRx
SLEEP:  SLEEP CONTROL WRx: WRITE PORTX
clkyo: /0 CLOCK RRX: READ PORTX REGISTER
RPx: READ PORTXx PIN
WPx: WRITE PINx REGISTER

Note: 1. WRx, WPx, WDx, RRx, RPx 1 RDx N FR—#OMNFIESIMEBRE —#M. ck,
SLEEP 1 PUD NIX PR K O &R 2 — R,

BMNROSIMEBEE=/1%FF:81L : DDxn. PORTxn # PINxn , 0 P56°I/O i% M & 1788
BB " Fii’Ro DDxn fZF DDRx Z##8% , PORTxn fiZ F PORTx & #7288 , PINxn £ F PINx
TR

DDxn ARiEFESIBN A B, DDxn R "1“Bt, PxnBE R , SNEERNE A

SIBECENMAR , & PORTxn 3 "1°, ENEBEPERMER, MRFEXMAXNLABEME ,
AL PORTxn B , ENXASIMEENAH. SMRESIMANSHES , BEL
FIRBRHEIET,

HolMEE N et , & PORTxn "1, SIMBHSBEF ("1, B HEEF (0%,

£ PINxn BB 58 "1” ¥k PORTxn {€ , 5 DDRxn HE X, X , SBI ES AT AXRIKO M
_ﬁio

7 (BMEA ) =2 ({DDxn, PORTxn} = 0b00) %t & 8.2 ({DDxn, PORTxn} = 0b11) Fkh
RS Z BT | EHEBERE ({(DDxn, PORTxn} = 0b01) =i H{EKEBF ({DDxn,
PORTxn} = 0b10) XAMEXBRLXE—NKE, BE , LHBHEFRERELANUES
B, ANEEFREFEERESEFAEER EmtH, REABRTRXEF , AT
BIE{Z MCUCR F1728/ PUD RZ1LFRA R O R EHI B,

EE@mANGEEEFZRAVRECERENRE, AR XAEFESES ({(DDxn,
PORTxn} = 0b00) st S B F ({DDxn, PORTxn} = 0b10) £ A1 F %R,

AIMEL 45
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Table 22 B4 7 S| ZFHIE S,

Table 22. % A S|HIE &

PUD (
MCUCR2 & Lhieg
DDxn | PORTxn ) o ] L
0 0 X HWA No EEA (Hi-2)
0 1 0 WA Yes B HNER BB KK B R R
0 1 1 WA No B (Hi-2)
1 0 X k] No WHEET (RUEETR)
1 1 X L] No BMEHSET (MHER)
RSB B T EL & DDxn , BT LUEIS 2 B PINXn 21785 RIR B 5| BB, 40 Figure 22 FT 7R

PINxn BEEHE M SN SIZEAR T —NEH . 3R AT SUB 2 15 i 2RET 46
WA K & RN B EEE AR T2 e T HERNES FRE. ERAREIAT
SER. Figure 23 NRMEIMBENESBNNFE. BANRMEBIEED BN L

*l] tpd,min°

Figure 23. EUS|HIZIE R 0 R 5

SYSTEM CLK | | |

INSTRUCTIONS X wix X X _narem X
SYNC LATCH vz '
PINXN
riz 0x00§ X oxFF

] bomo |

tpcl,min

: .

46 ATtiny2313/V m e ———
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THZEE—IMREMSTRAZERENNS AR, Yt ESHENSIESEXA
# ; M ESISRESTUBHEN , B+ SYNC LATCH E5 B XFrR, Bt
BNENGESEREF  RAREREBENRENS EFRBIFE PINxn FF80 1t a
M tog min FTR . SIH ENESHRRIEBRT 12 ~ 1% MPRENH

W Figure 24 Fi7R , REVAH R FHSIME TN EFEERBEES out MIREUES in ZRAE
—/Neteh EHAR RIRR |, B0 nop EEF. out IEFEMHE EFAREN SYNC LATCH 5.,
LB ) 5 B8 O AE SR B 8] t 9 — N REGEATH,

Figure 24. B4R FHSIM BTN RS

SYSTEM CLK

r16
INSTRUCTIONS ™ out PORTX, r16 >< nop >< inr17, PINx X

SYNC LATCH |

OXFF

PINxn

r17 P 0x00 : X OxFF

p

g
T A

AIMEL 47
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B A ERENKEREES

i O Y 58 — ZhRE

THNHFERTOMEMKO BASIORM 1, FESIM 23, ARFEIM4 3718
BARMA  FERNSIH 65 7RELNBHE, RAEHSSIMKERER, WEIHEHIE
BARAE , RN ERENRMAEIZBAEAT — nop T,

SCmimpIEO

, BN LI BEARESETHL

i R O 5/BE X 5[

Idi r16, (1<<PB7)]| (1<<PB6)| (1<<PB1)| ( 1<<PB0)

Idi rl17,(1<<DDB3)| (1<<DDB2) | ( 1<<DDB1) | ( 1<<DDBO0)
out PORTB,r16

out DDRB,r17

y N TEZHAnop iEF

nop

y BRENH 05/

in r16, PI NB

C RuBfl=E

unsi gned char i;

| * EXLHEEARESEFHL *|

I* im0 SIEELR G E* |

PORTB = (1<<PB7)| (1<<PB6) | (1<<PB1) | ( 1<<PBO0);
DDRB = (1<<DDB3)| (1<<DDB2) | ( 1<<DDB1) | ( 1<<DDBO)
[* K TEZEAnop 157>/

__nho_operation();

I* BREmOSIE *]

i = PINB;

Note: 1. EILWEFEERATHANEFSR. HENEN THEENMEEIBRNNERE. BEH
S50, 1. 6, 7, ERSEVIREER , EX 2. 3HEK, BEEHFEL RN 051
NEERE,

#0 Figure 22 FF R , MEHAE S (HBHSMASNH A ) WIS, Ehi) SLEEP
S MCU IR SIS R ibie g, BRBRIUR Standby B F&E | SRS L%
WABERELR A B FEE Vo2 MEEASNDR.

SIBE R SNER P i A BT SLEEP 5. BE&ENEHHIEEFERE , SLEEP 5 HA
B SIMKE = heeFRERT SLEEP tBit (U THE =ThaE , M P48 SO E e " B4
R BB

WREZESEF (1) BWE-MUREN " LHR, TERAREMEEEFTLHHE
M " AR S RSB L BME XA R T R AERE | BN R RERE X K ERRY | 48
BB A RISV D RKE "17. XZE N SIMEFEREER TR "0" BF, B
BEER T SIEFM 0" F 1" AL,

BRTBAKRT IO ThEEZ 4 , K ¥R O 5| &8 8B % —hEE. Figure 25 %83 7 B Figure
22 LB H KR O S| R FIES R MM E —ThEEMA N, XEHEFZNESTELEHA
EFFENHOSIH EAETAEERES TAVRRIILEISRFELR O SIMK — AT A,

a8 ATtiny2313/V m———
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Figure 25. sm O/ —Thae (M)

PUOExn A

PUOVxn
PUD
DDOExn
L DDOVxn
b3 fl
S
o
PVOExn
PVOVxn
[0}
2
Pxn
~
Q 7
DIEOExn PTOEXN g
WPx
DIEOVxn
SLEEP
SYNCHRONIZER
RPx
[
1£>
clk o
= » Dixn
< AlOxn
PUOExn: Pxn PULL-UP OVERRIDE ENABLE PUD: PULLUP DISABLE
PUOVxn: Pxn PULL-UP OVERRIDE VALUE WDx: WRITE DDRx
DDOExn: Pxn DATA DIRECTION OVERRIDE ENABLE RDx: READ DDRx
DDOVxn: Pxn DATA DIRECTION OVERRIDE VALUE RRx: READ PORTx REGISTER
PVOExn: Pxn PORT VALUE OVERRIDE ENABLE WRX: WRITE PORTx
PVOVxn: Pxn PORT VALUE OVERRIDE VALUE RPx: READ PORTx PIN
DIEOExn: Pxn DIGITAL INPUT-ENABLE OVERRIDE ENABLE WPX: WRITE PINX
DIEOVxn: Pxn DIGITAL INPUT-ENABLE OVERRIDE VALUE clky: 1/0 CLOCK
SLEEP: SLEEP CONTROL Dixn: DIGITAL INPUT PIN n ON PORTx
PTOExn: Pxn, PORT TOGGLE OVERRIDE ENABLE AlOxn: ANALOG INPUT/OUTPUT PIN n ON PORTXx

Note: 1. WPx, WDx, RLx, RPx %I RDxX} F & — /Mt A KYPfrA 5| i #8 2 — ##9, clk,o, SLEEP R
PUD MIXFAE R IR OB R — ., HEESIANE - SIMER.

Table 23 HEHESHE M. THPIZELH Figure 25 WEIHIMKE O RS, XLEERES

RHEZBEER~EWN,

ATMEL 4
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Table 23. E-WREERESH —MRIEA

EEEH 2% iR EA
PUOE EHreapR EWREFEN , ENBEFENZET PUOV ; ELE
B R B7&S , l {DDxn, PORTxn, PUD} = 0b010 B} LI FH
ﬁﬁgo
PUOV akavg=:h | % PUOE BfI , Ml PUOV BfL / /FEm LhsapAfERE / 22
EHFRE b , MAE DDxn., PORTxn M PUD &HZ2 & MIMiR
= 4,
DDOE BIEA M MRESEN , N HIRzFEEH DDOV 24 ; Fit
B AL E58F , MBIz FsEH DDxn F1FEEH,
DDOV BiEH M % DDOE &{u , W DDOV B / ;FEatfa K F e
B AL =) | MAE DDxn HF1FESAYIRE 11T,
PVOE i O MRXMESEN , BMHIESNFERE , IwOLKIEH PVOV
B AL %) ; EPVOEES , BRI AL , imOBBEHE
1758 PORTxn #4l,
PVOV s OB % PVOE &fu , wWAEIRE N PVOV , M EFESR
EHFE PORTxn H{ai& &
PTOE = OES kK % PTOE &1y , WwOEFEHRMER.
B AL
DIEOE BEEA MRXMEBEN , BHF M AFEBLH DIEOV 24 ; &
etk e DIEOE BE , i AFAEH MCU HWIASHE ( EEE
X, BRER ),
DIEOV BE@A % DIEOE &1 , DIEOV Efy / BENEFM AL/
(EEEEE (B It , MAE MCU PRSI ( EEER | EEREER ).
DI BFHA WEESRE_MENRERA. ERP , XIMEE5ER
BaREE , HEERSE . BRIEFBFMmABIERS
B, BNE-EEERNERABECNESES,
AIO BIES BEMmA/ ml, E5EESSIMESEE  mMATUA
WA EX @O o

THHJLVNTEEABEAEMNEANEZDRURBRINES. BRFESERXEZ

ThRERY 1% B

ATtiny2313/V m———
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MCU #:4|% %8 - MCUCR

Bit 7 6 5 4 3 2 1 0
| Prup SM1 SE SMo ISC11 | 1SC10 | 1sC01 | ISCoo | MCUCR

®/5 RIW RIW R/W R/W R/W RIW R/W RIW

e 0 0 0 0 0 0 0 0

e Bit7-PUD: L EH
iz 1, BIff DDxn 5 PORTxn EHF&EE N FEsL Lh B ({DDxn, PORTxn} =
0b01), /O WO L EBPHEA |, ¥ M P45  BLESIH " o
WO ANSE_Thee w0 A S ZIhEESIF Table 5,
Table 24. 0O A IS —Thhs
YA S| $F"Thee
PA2 RESET, dW
PA1 XTAL2
PAO XTAL1

WO BKE=IhEE % 0 B B8 =Ihae%|F Table 25,

Table 25. ¥ O B H5E = IhaE

WA
B E ]

PB7 USCK/SCL/PCINT7

PB6 DO/PCINT6

PB5 DI/SDA/PCINTS

PB4 OC1B/PCINT4

PB3 OC1A/PCINT3

PB2 OCOA/PCINT2

PB1 AIN1/PCINT1

PBO AINO/PCINTO
FIhRESIMEEWT ¢
« USCK/SCL/PCINT7 - %0 B, Bit 7
USCK : =4 E X B BT O,
SCL : USI B4 & ST 4%,
PCINT7 : SIMZR MR 7. PB7 SIBIER AP RTIR.
« DO/PCINT6 - 30 B, Bit 6

DO: =4 B BRAEATEAHERLE. ZLEXNBIEREEE PORTB ERYER M
{2 DDB6 & 1 iR zIiw A, EE A BN AER PORTB6 I 1, PORTB6 {1 {3#2#| Ehi e
FE{FERE,

PCINT6 : SIMIZ# iR 6, PB6 S| S EE P iR,

« DI/SDA/PCINT5 - 0 B, Bit 5

DI : =4 EXBRAETEARER A, ZLEXNXEBEEZEROThEE , Bt SIE4AE
BERB A

AIMEL 51
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SDA : M&ER BTHEOKE.
PCINT5 : SIMZ#FUIR 5, PB5 5| HIMEN S IR MR
« OC1B/PCINT4 - %M B, Bit 4

OC1B: % H LB T EL B #i HH : PB4 S| B o] LA A T/C1 s B LB B B SNER s o SIBIELE
%t (DDB6 & 1) . OC1B SIHl b PWM & 3 E i 25 ThBE /Y i HH 51 B,

PCINT4 : SIHIZih iR 4. PB4 SIBER SR P RTR,
+ OC1A/PCINT3 - 0O B, Bit 3

OC1A: % HH LL BT EC A far Hi : PB3 S| I AT BAMN T/C1 B HEERA B SNER S o SIRIECE
#i (DDB3 & 1) o OC1A IRt PWM &= TE B 35 ThAERY Far Hi 51 Bl

PCINT3 : SIMZ#RFUTIR 3, PB3 5| HIEN S IR MR,
¢ OCOA/PCINT2 - #%H B, Bit 2

OCOA : i Hi LE B P BE A %t - PB2 S| B AT AR T/CO % i LR A W9 /2B % . SIRIELE
% (DDB2 & 1) . OCOA SIH i PWM #&3X E B 35 ThREHY % i 51 M,

PCINT2 : SIHIZh iR 2. PB2 SIBER SAER P IR,

« AIN1/PCINT1 - # 0 B, Bit 1

AIN1 : B BB AREM A, BEEIROASIBERN AN ELRNI LR BETIR , UER
B Fin O IhAEH IS E L L B Y ThRE,

PCINT1 : SIHIZ MR 1. PB1 SRR S SR PR,

« AINO/PCINTO - %M B, Bit 0

AINO : B RBFER M A, BEROSIMEN WA RN L BafEgM , Uik
7 im O T aEH ISR L LR BRI Th e

PCINTO : SIMZ# bR 0, PBO S| BIE R S\ 58 S iR,

Table 26 5 Table 27 % O BHY 58 = ZhBEMY E & {55 L P49Figure 25, SPIMSTR INPUT &
SPI SLAVE OUTPUT #35 MISO &5 , 1 MOSI %8 SPI MSTR OUTPUT & SPI SLAVE
INPUT,

52 ATtiny2313/V m———
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Table 26. PB7..PB4 E#i{5 &5
=5 PB7/USCK/ PB5/SDA/ PB4/0C1B/
B SCL/PCINT? PB6/DO/PCINT6 DI/PCINT5 PCINT4
PUOE |0 0 0 0
PUOV |0 0 0 0
DDOE | USI_TWO WIRE | 0 USI_TWO WIRE | 0
DDOV | (US| SCL HOLD | 0 (SDA+PORTB5)s | 0
+ PORTB7)-DDB7 DDRB5
PVOE | USI_TWO_WIRE | USI_THREE_WIRE | USI_TWO_WIRE | OC1B_PVOE
- DDRB7 - DDRB5
PVOV |0 DO 0 00C1B_PVOV
PTOE | USI_PTOE 0 0 0
DIEOE | (PCINT7-PCIE) (PCINT6+PCIE) (PCINT5PCIE) + | (PCINT4+PCIE)
+USISIE USISIE
DIEOV | 1 1 1 1
DI PCINT7 A PCINT6 A PCINT5 %A PCINT4 # A
USCK # A SCL SDA @A
WA DI %A
AIO - - - -
Table 27. PB3..PB0 E&ifE &
£5 PB3/OC1A/ PB2/OCOA/ PB1/AIN1/ PBO/AINO/
2% PCINT3 PCINT2 PCINT1 PCINTO
PUOE |0 0 0 0
PUOV |0 0 0 0
DDOE | 0 0 0 0
DDOV | 0 0 0 0
PVOE | OC1A PVOE OCOA_PVOE 0 0
PVOV | OC1A_PVOV OCOA_PVOV 0 0
PTOE |0 0 0 0
DIEOE | (PCINT3« PCIE) (PCINT2 « PCIE) (PCINT1 « PCIE) | (PCINTO  PCIE)
DIEOV | 1 1 1 1
DI PCINT7 %A PCINT6 %A PCINT5 %A PCINT4 %A
AIO - - AINT AINO
ATMEL 53
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WO DME—hee

w0 D WE =% TF Table 28,

Table 28. %0 D W& —Ihke

IWOSIM | $=heE
PD6 ICP
PD5 OCO0B/T1
PD4 TO
PD3 INT1
PD2 INTO/XCK/CKOUT
PD1 TXD
PDO RXD

FIhEESIMEBNT :

« ICP-#%0 D, Bit 6

ICP : T/C1 & A3KSIkl. PD6 SIBIAIf#N T/C1 i AEIR SR,
« OC1B/T1 -#H D, Bit5

OCOB: : i HH EL R P B % th : PD5 S| B AT SACA T/CO % Hi LE 3R B SN BB e o SIRPECE
A%H (DDB5 E 1) . OCOB 5| Mty PWM 83X TE it 25 Zh RE AV Far H 51 R

T1: @ E T/C1 ##|ZF 1788 TCCR1 # CS02 5 CS01 fZ , T/C1 AAERIT Bt 5 Ao
« TO-#0O D, Bit4

TO: @& T/CO #3412 1785 TCCRO 89 CS02 5 CS01 i , T/CO A ERit B ot i Ao
« INT1 -#%A D, Bit 3

INTO : ZA\ZBH MR 0. PD3 SIHER MCU KIS EBH IR,

 INTO/XCK/CKOUT - #%0 D, Bit 2

INT1 : AAZBHMIR 1. PD2 S|#ER MCU KIS EBHRTIR,

XCK : RAZEEER T A USART ZIEm#,

CKOUT : R&tatedtat .

e TXD -3%%H D, Bit1

TXD : UART $h¥E1E %S,

+ RXD -i#%0O D, Bit 0

RXD : UART #iEit#hes.

s ATtiny2313/V m——————————————————————————————

2543F-AVR-07/04
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Table 29 5 Table 30 #% 0 D Ky —ZhREM E RIS 5 I P49Figure 25,

Table 29. PD7..PD4 ERES
B
% PD6/ICP PD5/0C1BI/T1 PDA4/TO
PUOE | 0 0 0
PUOV | O 0 0
DDOE | 0 0 0
DDOV | 0 0 0
PVOE | 0 OC1B_PVOE 0
PVOV | 0 OC1B_PVOV 0
PTOE 0 0 0
DIEOE | ICP {4k T1 {8 TO fiERE
DIEOV | 1 1 1
DI ICP #i A T18A TO %A
AlO - - AIN1
Table 30. PD3..PD0 EFE=
B5 PD2/INTO/XCK/
Z% PD3/INT1 CKOUT PD1/TXD PDO/RXD
PUOE | 0 0 TXD_OE RXD_OE
PUOV | 0 0 0 PORTDO « PUD
DDOE | 0 0 TXD_OE RXD_EN
DDOV | 0 0 1 0
PVOE | 0 XCKO_PVOE TXD_OE 0
PVOV | 0O XCKO_PVOV TXD_PVOV 0
PTOE 0 0 0 0
DIEOE | INT1 f&€ INTO i8¢ / 0 0
XCK % A28
DIEOV | 1 1 0 0
DI INT1 3 A INTO A / - RXD # A
XCK #i A
AlO - - - -

ATMEL

55
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I/O %% O & 178 1% BH
w0 A BIEFFSH - PORTA
Bit 7 6 5 4 3 2 1 0
I - - - - - PORTA2 PORTA1 PORTAO I PORTA
®/B R R R R R R/W R/W R/W
HRE 0 0 0 0 0 0 0
WO ABESEEFFER - DDRA
Bit 7 6 5 4 3 2 1 0
I - - - - - DDA2 DDA1 DDAO | DDRA
®/B R R R R R R/W R/W R/W
HE 0 0 0 0 0 0 0 0
w0 A ASIBsbat - PINA
Bit 7 6 5 4 3 2 1 0
I - - - - - PINA2 PINA1 PINAO | PINA
®/B R R R R R R/W R/W R/W
WIBE N/A N/A N/A N/A N/A N/A N/A N/A
w0 B B IEHFFEE - PORTB
Bit 7 6 5 4 3 2 1 0
I PORTB7 PORTB6 PORTBS PORTB4 PORTB3 PORTB2 PORTB1 PORTBO I PORTB
®/B R/W R/W R/W R/W R/W R/W R/W R/W
IRE 0 0 0 0 0 0 0 0
w0 B H#EH @ FFES - DDRB
Bit 7 6 5 4 3 2 1 0
I DDB7 DDB6 DDB5 DDB4 DDB3 DDB2 DDB1 DDBO0 | DDRB
®/B R/W R/W R/W R/W R/W R/W R/W R/W
IRE 0 0 0 0 0 0 0 0
w0 B MW ASIBitbat - PINB
Bit 7 6 5 4 3 2 1 0
I PINB7 PINB6 PINB5 PINB4 PINB3 PINB2 PINB1 PINBO | PINB
®/IBE R/W R/W R/W R/W R/W R/W R/W R/W
BE N/A N/A N/A N/A N/A N/A N/A N/A
%0 D HIFESFEEF - PORTD
Bit 7 6 5 4 3 2 1 0
I - PORTD6 PORTD5 PORTD4 PORTD3 PORTD2 PORTD1 PORTDO I PORTD
®/B R R/W R/W R/W R/W R/W R/W R/W
HE 0 0 0 0 0 0 0 0
w0 D HIFS5EEFFER - DDRD
Bit 7 6 5 4 3 2 1 0
I - DDD6 DDD5 DDD4 DDD3 DDD2 DDD1 DDDO | DDRD
®/B R R/W R/W R/W R/W R/W R/W R/W
HRE 0 0 0 0 0 0 0
w0 D M ASIHbit - PIND
Bit 7 6 5 4 3 2 1 0
I - PIND6 PIND5 PIND4 PIND3 PIND2 PIND1 PINDO | PIND
®/B R R/W R/W R/W R/W R/W R/W R/W
HE N/A N/A N/A N/A N/A N/A N/A N/A
s6  ATtiny2313/V m————————————————————————————
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MCU ##|F %88 - MCUCR
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SNERRUTIET I INTO, INT1 2 PCINT7..0 ik, REMEEE T W , BENEESIHED INTO,
INT1S PCINT7.0 BB REEFLETEENTL  hHftLLfE, XMEAT
LLARF= L, fE8E PCINT7..0 S| il # A4 % SIHIZE (L PCIO, HBANS|RBIER S
MIZE (L T PCMSK1 5 PCMSKO & 7785#E %], PCINT7..0 HSIHE{LHHIRRIK
MEy, twFhRH | X Lo o] S SR 254 M BE AR 48 X e B8,

B IRESNERRETIEHZEES A-EICRA , FETATSLH TR, £FR |, B RKBTFAL
Ko UNHhUiFREH ARENETME , RESIHMEFHEK , PHRET4E. ZEEXR
INTOSR INT1 EES THRRAR EARAL /ORI SMIIE  NMP21 I RERE D
WEARAREE, INTO 5 INT1 WA HRHERNERSHN, R | X LT SRS
BRHEMNEREXGRE, FERIRE (RTZEREER) B /0 HEH2F1EW,

FE BIEFARAKXTHE , NTF MCU Mg EXRER K ERIIBFRE—EN
BfE, EBHEFEBTRATER , MCU #HHREE  BR&~=4£0M, BaatEldl P21 &t
SRERESH " AR SUT 5 CKSEL B4 A E Y,

SAERFR IR S 7R A 28 B RIR SR R EI 6L,

Bit 7 6 5 4 3 2 1 0
| pub | sm1 | sE | smD | Isc11 | IscC10 1SC01 Isco0 | MmMcucr

®/B R/W R/W R/W R/W R/W R/W R/W R/W

MHE 0 0 0 0 0 0 0 0

« Bit 3, 2-1SC11, ISC10: B HF X4l 1 Bit 1 5 Bit0

MR SREG FFaaH | PRI A RIK P T BRI B RIRY1E , SNERAR T 1 B SIRD INT1 3
Ko f&R AU Table 32 FirR. EARM LA B MCU B JERHF INT1 5| LW BT, MR
BETHAMEASANBFIRAMET N , BARFSEE AT — o8 5 H 8 o d
RHPH, SRR TRERIEALKR DT, MREREEFMESFN |, BAMBFEXHR
FEHAE T HITER.

Table 31. i 1 BURIEH

ISC11 ISsc10 | i%83
0 0 INT1 FK B P74 P HTER
0 1 INT1 SR EAEEMB B BT T ED 5| & P U
1 0 INT1 B9 FEERF= £ RS P HTIER
1 1 INT1 B E AR F=E RS HPRTER

« Bit1, 0-1SC01, ISC00: K HER A X4 0 Bit1 5 Bit0

MR SREG FFaaHY | FRAEAIAAERIK P T BRI BRI RY1E , SAMERAR T O Fa SIR INTO 3
Ko f&R AU Table 32 FirR. EARM LA BT MCU B JER#¥ INTO 5|l LR BT, MR
BETHAMEAANBFIRAMET N , BARFSENE AT —adeh FH 8 o Ad
RHPH, SRR TRERIEARKR P BT, MREREEFMEFN |, BAMBFXHR
FEHAE T HITER.

Table 32. A} 0 BURIEH

ISCO1 ISC00 | ii%E8
0 0 INTO J{& e A 7= 4 ch & SR
0 1 INTO S| EEZMB BB P TALER 5| % il
1 0 INTO B T~ f&in 7= £ R 5 P Mg K
1 1 INTO 9 EFHIRF=EF T HHER
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EAS M RE®HFFS - GIMSK

Bit 7 6 5 4 3 2 1 0

| Tt INTO PCIE - - - - - | cimsk
®/IE R/W R/W R/W R R R R R
WHE 0 0 0 0 0 0 0 0

» Bit 7 — INT1: A\EBhpiER 1 (FrE

HINT1 R ', MBRDZEFFES SREG W | IREBN , RIS B PHIFREERE T
WU F R E 1 42 1/0 (ISC11 5 ISC10) REFMRHA LR, TEAE , ER INTT £
TaigM, REMEE, BIFE INT1 SIHEEE Y , RESIMBEFRETHEMAEL,
BT AT

 Bit 6 — INTO: /\ZB-hE#ER 0 fE5E

LHINTOR "1, MERDBHFFEE SREGH | $rEBAL , RSN SI IR M sREERE T o o
bR e R 424 0 {2 1/0 (ISCO1 5 ISCO0) REFUTEH EFHAMR, TEH , 2 INTO &
Tk E, REMFERE , BIME INTO SIFMEEN MY , RESIHEF XL THNNT ,
FR T AL A

 Bit 5 - PCIE: 5|35t FhpiERE

M PCIERN "1, MEARSEEES SREG W | FREEBN , SIMTLPUTERE, HREM
PCINT7..0 5|l £ BB F {0 /& B T SATHRIEY PCI RETREF. PCINT7..0 & 5|BIH
PCMSK ZFHfz8 24 fE e,

58 ATtiny2313/V m———
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AP MIREFFS - EIFR

SIMZE{L BB FTE8E - PCMSK

2543F-AVR-07/04

Bit 7 6 5 4 3 2 1 0

| INTF1 INTFO PCIF - - - - - | EFR
®/IE R/W R/W R/W R R R R R
WHE 0 0 0 0 0 0 0 0

e Bit7 - INTF1: S\ ZBh iR 1

INT1 S| B F & £ BEE R A& PRTESR | HEMAEAMNFEAREINTF1, 2032 SREG T
| AR GIMSK & 178588 R Ay R I (5 8 1_LINT1jJ "1” ,MCU ENBk R ZIM N PR E, 3 A
FHRSEFZEEZREBES. I, I5& uﬂﬂuﬁ HEA "1” KEFEZ. % INT1
BENBERME |, ZREHRAEFSE,

* Bit 6 — INTFO: AAZEhiFHrE 0

INTO S| B F & A B3R it Al & SR BTE SR | H B AR A P EIFRE INTFO, 215R SREG MY {u
| LRz GIMSK 251785 46 BRI Y o T iE BE ulNToﬁJ "1” ,MCU BNBkEZIM N P @ &, 3 A
PR EFZEZREBES. i, h\%uﬂﬁjwﬁﬁgx " REE, Y INTO
BB N EBF PR | ZREREES,

 Bit 5 - PCIF: 5| B3 {t R Mi#R&

% PCINT7..0 FESIH B FE{vAt Kk PHTIER , PCIF & "1", & SREG B | 5 GIMSK
BFFEH PCIE 48 "1”, MCU BBk BB PO 2, #HAPKMBRSERFZBIZIRE
ﬁz;b/ﬁ Jtt9}~ *T 1_L‘|"_7,—_”'Xlﬁﬂ'——?l 17 ;E/ﬁ o

Bit 7 6 5 4 3 2 1 0

I PCINT7 PCINT6 PCINT5 PCINT4 PCINT3 PCINT2 PCINT1 PCINTO I PCMSK
®/B RIW R/W R/W R/W RIW R/W RIW R/W
NHE 0 0 0 0 0 0 0 0

+ Bit 7..0 - PCINT7..0: S|BiZ{L{FEER#K 15..8

B PCINT7..0 {LEFE R E MR /0 SIHZE{LH M. & PCINT7..0 5 PCIE f1i&
B, EREM MK SIME(L M, & PCINT7..0 BBR , WA RIAY S| RIZE 1L A i,
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BE5H PWMIIEEM 8 L T/ICORBA S eSS/ it MEBIER AR NG HERET  AXEPWM AL, ©
< 4 s REBENRITHEFESRES4, HXEHIOT .
EREE/itEgE 0 a2
s NEHMMBLEBRTES
. BWREEAEMNBRENES (B3NS )
o TFHBoR , HMUEHEN PWM
« A PWM BH
o ML
o =AY MR (TOVO, OCFOA 52 OCFO0B)
Rk Figure 26 A 8L XERTBS/1T BRES BV R {LAEE o SRBRSIBIBESESZ P2 ATtiny23135| I ELE
» o CPU AILLiFRIAY I/0 F1788 , SRV MSIH | LUBEEE R, 110 FES[SMUNMESF
P69“8 {1 ERIET / It BT T EemViieA " o
Figure 26. 8 i T/C HF1EHE
o L
- Y /‘Coun’ter Y ' ( From Prescaler )
b 4 o
. e
==
g OCRNB
| TCCTnA | | TCCRnB
. y T
\ o
R T/C(TCNTO) #l % i tb B Z 7785 (OCROA 5 OCROB) 71 8 (U & 1285, FHIER (BFEE RN
Int.Req. ) (S5 EER B h MR E 1725 TIFRO #ERM, FIA D UTAR o] LUE S E /Y25
W RRESFES TIMSK 23 # TR, BF&EAH TIFR A TIMSK,
T/ICHILAUB T4 885 A ER AT 4R IR 3 | & —RIBI TO SIMIAY AN SRR 44 R SR Bh » A 44
IR RIZ R AR IR IR I A B — AR S L8R RIE I ( SRR )T/IC BB, mREE
ERAEPIR T/IC AT, 8RR ERA 5 HE X EN BRI clkrgo
WE Y LE B B 85 (OCROA 5 OCROB) —ES T/IC WHEHTHE. LHRHNER
AR~ 4 PWM K , SiEHHEERSIE OCO E~=4TbMENmE | i P62 “mHLt
BRE T AN, hREEE4EFEMNLERIFE (OCFOA 2 OCFOB), LtARA AT LA
B SR fa LR R R .
EX AXNFLEFER/RESMUEBANERNRR. MNEN V" BRT TICHFS , EILAD
R0, MNEW XEARTHELLRETEE , FHEINEEASB, EREEREFHNEMRE
ABHENEE | FlanEA TCNTO kifE T/CO it#EEE |, &%,
60 ATtiny2313/V m e ———

TEL:15013652265 QQ:38537442  *FrAVRom™



kit A Tt e1p 231 3/V

Table 33 WESMERA T2 X,
Table 33. X
BOTTOM | it#k&8it%I 0x00 BtEPAZE BOTTOM,
MAX THERER 1T 2 OXFF ( +3t IRy 255) BYENIA E MAX.
TOP T ERERIT T U 5 & RERTBIIA R TOP, TOP E A LAN B E & OxFF
(MAX) , 2 T 57785 OCROA EMEE , EAHIEERBE
T/C By Bt iR T/C A LA A EBE S it sp SR AN ER AT 4P IR B . AT 4D IR 2 AT SR IR IRIB IR TERY | TR SR ik

BEEMRMT T/C 1#24IZ1785 TCCROB Ry AT 4i£R{Z CS02:0 #4I#Y . P75“T/CO 5 T/C1
o nes ” WetiR ST o 5 A 1 R ER,

AL T 81U T/CHEELZ 5 A TREBHIM it 2 T, Figure 27 BN R ITHEN AL BRNER,

Figure 27. itHEB £ THER

TOVn

DATA BUS (Int.Req.)

-

-
# Clock Select

count Edge
B - Tn
clear clk, Detector
TCNTn ¢ Control Logic |«
direction
-t

( From Prescaler)
bottom T Ttop

EEUHE (REES):

count
direction
clear
clky,

top

bottom

2543F-AVR-07/04

f£ TCNTO hn 1 & 10

R IIRAER R R,

&R TCNTO (CHFTEMALEE ).

T/C HIBT4P | clkyg o

KR TCNTO ELKE T H&AE,
F

%R TCNTO 2233 T /M (0).

AIMEL 61
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AHLERET

BETENTEERS , ITBBRHXE - cky ZIES. M—=E—8%E. clky, THHA
REBET EP IR R AN SR BT SR, BB IR CS02:0 BE, &AER N 4R
(CS02:0 = 0) EBTRREMF L, BRFEHEE clky ,CPU A LLiHE TCNT0, CPU Big
eI BER EAIRME (BT, RRE ) WIRERS.

IT#F%IH T/C %15 1785 (TCCROA) #9 WGMO01 1 WGMO00 & (TCCROB) # WGMO02
RE. THHRBIHHITHASHELER OCOA HEFEEBHNXR. BXITHFIIREF
FENFAEEESE P87 THEEX ",

T/C% i AR ETOVORIEWGMO1:0 iR ER TEEXKIZE. TOVOR LA FF=4CPU
BT,

81 LR BRI TCNTO R 4 i L R B 788 OCROA(S OCROB) # 1Tl R, —BETCNT0E
F OCROA =% OCROB , Lt REBEMAHTEES. EEEXENT —NEMNESN & EHH
LR FRE OCFOA( =% OCFOB) By, FULATMEMAPUTFERE , CPU N4 tR+
#ro HITHHTIRS 2 F A OCFOA( = OCFOB) BZ1iEE , REBEIHHE "1” WARFKE
T, BIEH WGCM2:0 Ml COMOx1:0 REW TR THEERR |, BERXESFACERES~
TR, B, B A ESEER A max f bottom 55 AR B &M T IS BB
(P87 TR "),

Figure 28 A LR B TR HFER

Figure 28. fitiLt B THIER
DATA BUS

OCRNx TCNTn

J L iy

| = (8-bit Comparator ) |

OCFnx (Int.Req.)

A

top >

botom | Waveform Generator »| OCnx

1]

WGMnN1:0 COMNX1:0

FOCn »
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Bl R

E TCNTO #/EFHE I TR

SER LB T

B Pl s 2 T

2543F-AVR-07/04

5 PWM #E3NBt OCROX FESB/ANEHEFFES  MAELEE TEEXMTEMESER
WMEHINEEREEIERY . WE A LU E #T OCROX 1785 5 top = bottom BRI EH#2 K |
MBS L= RS FRE PWM Bl | SEBR T TRkt

177 OCROx HEESERRRBRESR , HXT AR, FEEXNE HINEERT ,CPU 17 R AY 2 OCROX
EhEEER  BIEXNE P IEER CPU B RIANIZE OCROX & &,

THETFIE PWM ERXET , AT LUEE XY 58 % B LR FOCOx B "1” AR R=E LR T
fii, BEILLETETSEN OCFOx it& , BFLEH / FEERES , B8R OCOx o|MR
WEH  FREMNAET HLREE —# (COM01:0 RE OCOx 2E&fL., FE , &L "0°-"1”
REZL ).

CPU X TCNTO FZSSMNERIESET — N EN R4 E R L LR ICE A & &£ | BIfEIE
MERSEEZRXFLET ., XM LIRS OCROX #1A{b A S TCNTO HEIMEBEMT
fith & FR BT

ATFEEZEERXTE TCNTO BBFET — N ER SR AR I LRICE | EFERH S
bR AR TCNTO aBXEE , it T/IC kN EREETES. MREBEAHK TCNTO #
BEZT OCROX , LBREEMBEKRT , ERFTEBARFELEELR, £, FITHK
B ITHRFIT RN FTES TCNTO EAZ T BOTTOM W#iE.

OCOx MRBNZERERFELOFFR TR, XELMIRE OCOX A EREER
=T R A 58 % H LR FOCOx. BIfEE R R ER KA OCOx HFEHFBL—ER
BFENRE,

EE COMOX1:0 MELBRBUEEBTENE HFH ., COMOx1:0 By SR {F I Bl A K.

LRI B AR K 32 B L COMOX1:0 EBENEINRE. KREKEREFA COMOX1:0 KEET —
R EE B TR % 4E B 9 3 HE EEBUIRAS (OCOx) ; COMOx1:0 iE 4] OCOx S| Bt S S 83k
R Figure 29 1% COMOx1:0 i B WA LB H/ER, 1/O FEFEES. /0 fZF 1/O 5|
BIUEER R, AP RAH TS COMOX1:0 EMAER /0 KO #4IE5 788 (DDR M
PORT), % R OCOXRASRT BRI RN EOCOXEFFES , M A ROCOXS| M. R4 E M AFOCOX
BEHES,

Figure 29. tERICEi %% T/RER

—D

COMnx1
COMnNX0 Waveform D Q
FOCn Generator
P 1
OCn
OCnx o :> Pin
A
=D Q
2
m PORT
<
g
\ DDR
clkyo
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A HEX MBI~ &

THERK

EEEX

CTC( Lt RICE R E R ER 2] )
#X

64  ATtiny2313/V

WRCOMOX1:0 7 £ AE B I/O OThEEFBUR I A £ 858 M H L& ThREER . 1B OCOx
SIRI A AL B H I RBRIE S RS 1288 DDR 24, £/ OCOx etz BB A BB
SHIE S R FEEFH DDR_OCOX [ fF b SIBHg B N, W OThee SR A £/ T
BRXER,

i EEBROZ AR T AV OCOXCRASE M < A B THTHHAL. EERFEL COMOx1:0
RERBLT HMBRERE | ¥A P69 8y ENER/ IHHKEFFRMEA ",

WA ERBRFIH COMOX1:0 WA EEEEERN, CTCEXHM PWMERXTEMXS, X4
FREMNER iRE COMOx1:0 =0 XRALREE X LR X ERTRERE OCOx FHiF
85, EPWMIER B LR HiES M P62Figure 28 ; RIEPWMH LE B H R F P53Table
26 ; HNE1E PWM B LB H HFE P53Table 27 iR,

& COMOX1:0 FEMEABEENE —RLRTE. XTI PWM EX |, AJlBEEE
A FOCOx K3 BI7™= £ R,

IHEER - T/C MimHLERSIBNTR - BEFEAEER (WGM02:0) K& HHER
(COMOX1:0) W HIMIRE, ERMEBEBXNITHRFINEEEE , MEFE~EERXT 1T
FHINEENE, COMOx1:0 #% PWM 2B N kK. JE PWM EX it COMOx1:0
}Ir*ﬁu*fﬁﬁﬂj% SR ZELREREAEREN, BE , SRETFHR (P63 “ LbRIEH HHE
TT” o

BHHRFERIESE P67T/C BYFE " #9 Figure 33, Figure 34, Figure 35 5 Figure
36,

HEEN (WGM02:0 = 0) NE&MEM THEKRN, EUEXTIHHBEHR M, 113 8
LRI B KBS (TOP = OxFF) , B TH{ER K 1T H=RH £ iR O B & /ME 0x00 EHFF
%o 7 TCNTO I EHRE— /l\FiE'J‘EEHT%‘FE T/C i@ AR TOVO Efi. LAY TOVO BRR
FofL, ARRBEEN , F2FE., BEHTENRTMRSEFES H31FF TOV0 , E
Jtl:—IL)\JEﬂEMq:?mnEH?J‘%EE’J Pk, EREEATREABRERKERY AT
BERT B AR A IT BB BE,

WHLEBRETAUAREEFRH, ERTHEAEEEX T ARMBLERR=ERKE , B
RANXx&HEAAXZH CPU BEDL,

f£ CTC =X (WGM02:0 = 2) T OCROA FFes A T RN ITREN 2 R, HitHEmNEk
{E TCNTO % F OCROA B1it#485/58 . OCROA ENX Tit#EsH TOP & , IFEDiT#KEEMY

PR, XINMEXNFEBRAFATLURE S b2 5 Eb R ITf a1 3R R | m"ﬁﬂsT%ﬁB?{#ﬁ
BHRE,

CTCHERX A B 7B A Figure 30, THEHREBEHETCNTO—ERZMEITCNTOSOCROALTEL |, A&
J& TCNTO B E,

Figure 30. CTC XM FHE

OCnx Interrupt Flag Set

/ / / vdr%

OCn -
(Toggle) _ L L L

(COMnx1:0=1)

Period I 1 I 2 I 3 I 4 I

2543F-AVR-07/04
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BOE PWM =

2543F-AVR-07/04

FIFA OCFOA ¥r& Al SAFE TR ES BEIA T TOP B4, EHPMBRSEFETUER
TOPHIEE, HTFCTCHEIZENE HINEE , EIT BB ULT 2 MR RIEMWTA D METT
ERBHRSF TOP BN #EIE BOTTOM WEBENE /M. MMREAR OCROA HE/NT
LB TCNTO EE |, ITHESEEELR—REREE, ET —XRERERXEZE , TTEHEE
TETREITHEIRKE OXFF , AREBEM 0x00 FHAit#ZE OCFOA,

RATECTCERXTHBIERFAE , TLHEE OCOATEZRERIER X AR NEBELET,
XA BUEE IR E COMOAT:0 = 1 K. LIRS OCOA il zal , BEAERHIRD
iﬁlﬁﬁiﬁtﬂo ﬁﬁ;ﬁi%ﬁg%?‘_im%j{&ﬁj$ﬂg fOCO = fClk |/O/2 (OCRO A= OXOO)o $E$EE
M ARHE : -

(= fok o

OCnx 2-N-(1+0OCRnx)

TENRKEXRMDHEF (1. 8, 64, 256 = 1024),
EZEEXT , TOVO frEN BN A ETEITEREEM MAX Z 7 0x00 K E B 25 At 40 B 5o

RIE PWM 3 (WGMO02:0 = 3 5 7) T AR~ EEMKN PWM B, RE PWM ERES
Hih PWM BXHFRZAREEFF TSR, ITEEM BOTTOM itZE TOP , A/FIL
EN@Z) BOTTOM EFFF 4. 24 WGM2:0 = 3 &F , TOP B OxFF ; ¥ WGM2:0 = 7 &Y ,
TOP{E}I OCROA, X FEBH LR & HAER | i i LER 5| OCOXxE TCNT0 5 OCROx [T
ERES , £ BOTTOM BB ; W FREERHEHER | OCOx WaEEFHR. BT
AT REREEN  RE PWM EXH TEMR L ERNFRNEMIEE PWM ERXS—
£, LEMBREFEESIE PWM BX+2EETHRIFT , BRM DAC MNA. &M
ALURNAERTTER M (BB, B ) WYEBRY , NTBRERSE R A

THETRE PWM EXET , ITRSFHHRE-EE N TOP , AEEFEN — Mt EH
BT, B4 FE A Figure 29, BHFRE TCNTO RRIX 28 HKIRE. SERR
REE 7 Z@EN PWM R & E PWM . TCNTO #H3# LS K F L& KR OCROX
F TCNTO B LEE T,

Figure 31. & PWM #E X8t FE

OCRnx Interrupt Flag Set

OCRnx Update and
TOVn Interrupt Flag Set

N\
N
\'\‘
\ L
AN
N
\

TCNTn /

OCn (COMNx1:0 = 2)

OCn |_| (COMnNx1:0 = 3)
Periodl«—llzl3l4l=lel7—>|

TSR BEIR R TOP BY T/C i@ HidR& TOVO Bfi, MRFPUIERE , EHMRSEF AL
EHLRE.

THETREPWMERAE |, LB JT A LAFE OCOx 5| # £ % i PWM IR, ik & COMOX1:0
N2 ALFEEERN PWMES ; B 3 WA B=4£ k@ PWM KT : H WGM02 f1iRE ,

AIMEL 65
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HAEE PWM

6  ATtiny2313/V

®E COMOA1:0 75 "1” foiF ACOA S|H3RR B LRI, ZETIXY OCOB SIMIFK (
£, P53Table 26), EE8E 5| L BRI HESELTFOCOXMEIE L BIRE Nt
FHE PWM RERIALIEE R OCOx EF1FE57 OCROX 5 TCNTO IEE R EN (RES ) , AR
FEITHEEES (M TOP &5 BOTTOM) AR — N ER 2R AHES (BN )o

A PWMMRTUES N T AR ITESE

£ - ﬁﬂk_VC
OCnxPWM N - 256

TENKESMETF (1. 8. 64, 256 5 1024),

OCROA FEHENWMEBRAEMNKRRRE PWM ERXHW —L4E5%kIE R, & OCROA £F
BOTTOM , %i A I EMAX+1/NERT 838540 B HAM B ik ; OCROAFMAXET | iRTE
COMOA1:0 ViR E , MIHENSEERIEBF,

BT 1% F OCOX £ LR PE B it it 1718 #5 8 FHUR (COMOx1:0 = 1) , AT BA1S B 522 R 50%
HEES. OCROA N 0 BHESHRBME oy = fy 10/20 XMEMLMTF CTC R
TH OCOA BXR B , TRIZAETFIRIE PWM EXEBNE A,

MAEE PWMER (WGM02:0 =1 5) FAF R T —MNRESREMMIEE PWM K
RS E. BEXE T INRIFIRE, itetsfEE 1M BOTTOM it ZE TOP , A5 XM TOP
FEEE BOTTOM, % WGM2:0 =1 B, TOP B} OxFF ; % WGM2:0 =5 &} , TOP
fEF OCROA , E— MWLM HEERT |, Hitad85E TOP TR BEXRLET TCNTO 5
OCROXHYILEE ,OCOXFHEZNIEBTF ; MAEITAIEREBOTTOM I HETE X4 T TCNTO
5 OCROx HWICE , OCOx HEBENANSHRE, ITETFTREAMELRHNNEFHER. S2F
i&ifmﬁtt , MRBIRETIREBNRAMEE/), BEHETENHNEYE  t2ESTEHN
E,

T ES Tt EME R TOP , REFHREITHR. FE—NEMNEERHEAE TCNTOWES
F TOP, WFE TSN Figure 32, EAH TCNTO WHERAERERT , UiHBANF KR
E. AERRRA T EE PWM B HF B PWM B%tH, TCNTO 3 EB/MESR R
;R OCROx & TCNTO ) L8 T,

Figure 32. #{{&1E PWM BX K& FE

OCnx Interrupt Flag Set

OCRnx Update

TOVn Interrupt Flag Set

-t
-
-t
-
-t
-
-t

A

TCNTn /

OCn

S
<\
<

(COMNx1:0 = 2)

(COMnx1:0 = 3)

w

L
OCn |_|

|

[

1

Period I 1
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T/IC HFHE

2543F-AVR-07/04

HitadEEE BOTTOM BY T/C i ARG TOVO BALo MEFREAN AT AR £ #f o

THEFHRMIEE PWMERXE | b3R8 5t Al BAfE OCOx I il 4 PWM 5B : i COMOx1:0
RERN 2 FAZEHMNLMN PWM | i%E COMOx1:0 7 3 =4 Kk E PWMES : & WGM02
IR & , iREB COMOAO 7 "1” fBiF OCOA SIH B LR T, ZETX OCOB 3| i
TH (SN P53Table 27), ERES|IM LB EHHESELTFF OCOx WEES [EE
FHH. OCROx 1 TCNTO LR PEEL X £ B OCOx FESZN~E MMM EETRNEMVIRE ,
M= & PWM g, THETHMBEERXN PWMBRTHETRXARKSE

; _ oo
OCnxPCPWM N-510

TENRTMDMAF (1. 8, 64, 256 5 1024),

OCROA BB FMERK THMMBE PWM ERXH —LEKBER, EZ8BPWMER
T , & OCROA & T BOTTOM , i tH —EREFRNIKESF ; & OCROA &TF MAX , NHH
RERNESEFE, kB PWM ERNEFHER.
£ Figure 32 9 2 NEAH , BAREBERELLRIEE , OCn bt HIL T — PN SFHEAI B
T, HEWRRIEKFE BOTTOM BN #. R ELLRITE N EHMER S HI BT
« 0 Figure 32 Fi’R ,OCROA BYEM MAX R H b #iE. 2% OCROA B MAX B |
SIE) OCn W N ZS s EEFICHERTENEREE, HTRIERFEE
BOTTOM BB FR |, 24 T/C WEE N MAX B ,SII OCn Mt X AABE R EH
FiEBHERTENER,
EREEM— 1t OCROA BWETFFRIEH , HEMELRT —XLREHE ., RERE LS|
AKE OCn HARAEHENIR,

T/IC RELS B  EbHats clkyg TARTANHERES , W TEAMT. BREHEAT
PRSI ERETE . Figure 33 A TEAM T/C TIERF , AR THMIEIE PWM
BERX 2 A HEREIE MAX iR F 5.

Figure 33. T/C RtFE , T 7 4z

. [T T

clky,
(clk,o/1)

TCNTn X MAX -1 MAX BOTTOM BOTTOM +1

TOVn

Figure 33 FT R A MERIH T/ERF , (BETR D 4.

AIMEL &7
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Figure 34. T/C B{FE , M MERN Ty /0/8

clk,o

clky,
(clk,/8)

TCNTn

TOVn

i
]

LULUUIL
.

LUUUUULL
.

UUUUUUUY Ut
[

MAX - 1

MAX

BOTTOM

BOTTOM + 1

Figure 35 441 T B & T OCFOB LAK (BRT CTC #x )OCFOA WEMER , HA
OCROA #y TOP,

Figure 35. T/C B{/7& , OCFOx BfL , M RN Ty 10/8

clk,o

clkr,
(clk,o/8)

TCNTn

OCRnNx

OCFnx

i
]

UIBBBEE]
:

LULTTTIuuuuuL
[

-

UUUTUUL

OCRnx -1

OCRNXx

OCRnx + 1

OCRnx + 2

OCRNX

Value

Figure 36 A1 7 CTC R X 51RIE PWM X T OCFOA B F TCNTO EBREIER , Hp
OCROA 3y TOP,

Figure 36. T/C B{/FE , CTC &= , D MARN f 0/8

clk,q

clky,
(clk,/8)

TCNTn
(CTC)

OCRnNx

OCFnx

68

LUUUUuuL
.

I
:

UUUUUUL

UUUUUUL

I —

TOP -1

TOP

BOTTOM

BOTTOM + 1

TOP
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8 L TERT 8% / TSR T f7a
#9154 BA

T/C #4I5F88 A - TCCROA

2543F-AVR-07/04

Bit 7 6 5 4 3 2 1 0

I COMOA1 | COMOAO | COMOB1 | COMOBO - - WGMO01 | WGMO00 I TCCROA
/B R/W R/IW R/W R/W R R R/W R/W
WHE 0 0 0 0 0 0 0 0

 Bits 7:6 —- COMOA1:0: 3@8%I%HLLE A

IX PR 2 5 Hi LRSI B (OCOA) IRZS. 2R COMOAT:0 REDBF—MEf , OCOA fi
HERSHMARN /10 ONEERONEE, BEIZHLMIRES OCOA #KH) DDR ¥ ,
RAEEREH HIES.

2 OCOA S 3|HI#EEX , COMOA1:0 fuAYZhBER WGMO02:0 L HYiRERE., Table 34 4AiH
1 WGMO02:0 i1 jjmﬁffﬁ-tjz CTC #=X ( 3E PWM) B COMOA1:0 2 #9 ZhEE,

Table 34. &M EE , IE PWM EK

COMOA1 COMOAO | PR
0 0 EEMRORE , T5 OCOA MHESE
0 1 B PR & 4 Bt OCOA BUR
1 0 EbR el & 4 /Y OCOA BS
1 1 LB P ER & 4 Bt OCOA & fi

Table 35 44 H 7 2 WGMO01:0 iR B N & PWM =Xt COMO1:0 KIZhEE,
Table 35. bR HER | RE PWM 1 (1

COMOA1 COMOAO | i%E8
0 0 EERNRHORE , ©5 OCOA HiEsE
0 1 WGMO2 = 0: EEE I QR , 5 OCOA HiEHE
WGMO02 = 1: lLERILE & £ B OCOA BUR
1 0 B PeEL & 48t OCOA EE , iT#kZI TOP B OCOA Ef
1 1 e el & 4Bt OCOA Bz , it#hZE TOP B OCOA FE

Note: 1. —PMEEKERE OCROA ZF TOP , B COM01 B, MAT LR P G 20 | MitEk
2| TOP B} OCO By BhESE B K, ﬁé%. BiES N P65 RiE PWM E 7

Table 36 44 7 2 WGMO02:0 & B RIS E PWM X et COMOA1:0 Ky ThEE,
Table 36. LR HER , B E PWMER ()

COMOA1 COMOAO | #iBA

0 0 EEMRKORE , T5 OCOA HHiE#E

0 1 WGMO02 = 0: EEHIwORE , 5 OCOA HERE
WGMO02 = 1: tbE ITEi & 4 i OCOA HUx

1 0 ERFITEET & £ LR EERES OCOA ; BFITHE AR
PCEfF B {2 OCOA

1 1 ERFITEAT X ELLREE R E W OCOA ; BFITHN £ LK
CEFEE OCOA

Note: 1. —PMEHKERRE OCROAZ T TOP , B COMOA1 B, AT LI P El IG5 20 | MitEk
Z| TOP Bt OCOA KB EREB N, FMEREFES N P66 fHAIEIE PWM *;‘t o

AIMEL 69
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 Bits 5:4 — COMOB1:0: [t # HER B

XEEADRE T HRIEEE & 4 B Hi 51 OCOB MY F, 2R COMOB1:0 Hfy — s & &8
EMEM , OCOB MR IEAGHM A RNBET I, BNESMBHUERER 1 LUEEE
IR B 2R

4 OCOB E#Z|¥3E 5| Lrt , COMOB1:0 KIZhEEMKH T WGMO01:0 iR &, Table 37

AT HWGEM02:0 iRERNEEEN T CTC it COMOB1:0 I ThEE,

Table 37. k&M EE , IFPWMER

COMOB1 COMOBO | i%FA
0 0 EEMRORE , T5 OCOB MiEE
0 1 B TR & 4 At OCOB BUR
1 0 EbR el & 4 /Y OCOB &S
1 1 EbR e & 4 /Y OCOB &1z

Table 38 £4 1 T 24 WGMO02:0 i& & J 5% PWM & 5t COMOB1:0 By ZhAE,
Table 38. LbR#HER |, RE PWM 1 (1

COMoB1 COMOBO | %88
0 0 EEMRORE , T5 OCOB MHiEE
0 1 R
1 0 tERPEAL & 4 8% OCOB EE |, 1T#Z| TOP Bt OCOB Efu
1 1 e PEE & 4B OCOB B , it#k % TOP i OCOB B &
Note: 1. —MEEIERZ OCROBZ T TOP , H COMOB1 B{, AT LI ILE fF 4 ZBE , it 2K

Z| TOP B OCOB HIBIERLE BN, FMELIBESN P65 HIE PWM E 7,
Table 39 44 7 2 WGMO02:0 & iE A& 1E PWM #E = i COMOB1:0 #IZhEE,

Table 39. LXMW HER , VB E PWMER ()

COMOB1 COMOBO | #iER

0 0 EENRORE , 5 0C0B HiEHE

0 1 R

1 0 EAFITHAT X ELREEFES OCOB ; MEFITHER X £ LB
B & OCOB

1 1 EAFITH X ELLREENEM OCOB ; BFITH XK
EFESE OCOoB

Note: 1. —PMEEKERE OCROBZE T TOP , B COMOB1 B, AT L E G4 20 |, itk

F) TOP BY OCOB MBI EREE M, FMERES N P66 MABE PWM ER ",
 Bits 3,2 — Res: £ &
REBN , ZBRERERERNSE,

* Bits 1:0 - WGMO01:0: B =L R

X# {5 TCCROB & 1735 F #Y WGMO2 fi — 2 2 il 1T 2R 0 i 2R F |, 1T #2889 TOP (B
RFEEBMRRE , I Table 40, T/C EnXFHNTHEERE | EEER (1T#E[ ), CTC
BX , REH PWM R (] P87 THEEX "),
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kit A Tt e1p 231 3/V

Table 40. K= 4 v it B

2543F-AVR-07/04

OCRx E | TOV #5&
Mode | WGM2 | WGM1 | WGMO | T/C TH#= TOP 5 wE ()
0 0 0 0 E¥ OXFF hva:l MAX
1 0 0 1 A IE PWM OxFF TOP BOTTOM
2 0 1 0 CTC OCRA L Ep MAX
3 0 1 1 PR PWM OxFF TOP MAX
4 1 0 0 *E - - -
5 1 0 1 HEE PWM | OCRA TOP BOTTOM
6 1 1 0 *E - - -
7 1 1 1 HiE PWM OCRA TOP TOP
Notes: 1. MAX = OxFF
2. BOTTOM = 0x00
ATMEL 7
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T/C #4158 B - TCCROB

Bit 7 6 5 4 3 2 1 0

| FOCOA FOCOB - - WGM02 CS02 Cso1 CS00 | TCCROB
®/B w W R R R/W R/W R/W R/W
HHE 0 0 0 0 0 0 0 0

» Bit7 - FOCOA: B4l BB A
FOCOA X WGM 5B 3E PWM #E X B F B Ko

BR , ATRIESKRFK[HNFBYE , £6£H PWM Bt , E TCCROB EXNEHES, WH
BE1E, BEAESTLE#THRIEE, LR TE M HSIHE OCOA 1% COMOA1:0
HigEMHEENNEF, EXE FOCOA X U— M iEES  EEXNEFAELEREER
# 2 COMOA1:0 Mg &,

FOCOAT LS| REMTH , B FAERFAOCROAERNTOPHICTCER TX ERTEBHITE
EHERE,

& FOCOA HYiREEKIZE R 0o

+ Bit6 - FOCOB: &l Ht& B

FOCOB X £ WGM 1588 JE PWM X Bt F B,

BR , ATRIESKRRBAHFEYE  EER PWM it , E TCCROB EXHET., WH
B1jE, RERERM LB ITHERIRE, LBRITHEfH H 51 OCOB Fi&E COMOB1:0
MR ER HENWET, EEE FOCOB KL —MfFES , EIEX 58 H% H L BEAER
= COMOB1:0 MiZE.

FEOE,?;;BéFéWiEﬁ*% , B R AERHOCROBEANTOPHCTCHER T X1 E R 25 #1775
% FOCOB KR E{E KT A 0,

* Bits 5:4 — Res: £ 8

REN, REENSE,

+ Bit 3 - WGMO02: B~ 4£#EK

W P69“T/C #4255 1785 A - TCCROA” i,

* Bits 2:0 — CS02:0: At#hik#E

X={ATFiEE T/C HEHEIR , W P73Table 41,
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T/C &1#8% - TCNTO

WHEBRFFESR A - OCROA

AR FFR/B - OCROB

2543F-AVR-07/04

Table 41. Bt8ERER{ %A

CS02 | CS01 | CS00 | 8

0 0 0 Tatgp , T/ICAIE

clk,o/1 (RETSH )

olkyo/8 (RETASE )

olky /64 ( SR ETR 4% )

olkyo/256 ( 3R TR 488 )

clkyo/1024 (kBT 48R )

FHEPER TO SIRMAA |, TRRALR

0 0
0 1
0 1
1 0
1 0
1 1
1 1

_ O~ | Ol O -

BHEPE TO SIRMMA , EFRALR

WME T/CO EASNERRTE , BIE TO WEEN AL , E LNBFT{LMARASE IS HER,
MAX—BHTEI R ZEHIEH

Bit 7 6 5 4 3 2 1 0
| TCNTO[7:0] ] TenTo

®/IB R/W R/W R/W R/W R/W R/W R/W R/W

MHE 0 0 0 0 0 0 0 0

Y T/C FiFaR AT LAE X 1T 2ERAY 8 (U BIBRTIRE M. X TCNTO FiFesM i A
RET —METEPE L L RICE, EITBERETHERHIER TCNTO WKRER TREL—
X TCNTO 1 OCROx Y LR LR

Bit 7 6 5 4 3 2 1 0
| OCROA[7:0] ] ocroa

®/5 RIW RIW RIW R/W R/W R/W RIW RIW

e 0 0 0 0 0 0 0 0

WHLEBRFERTES NS UNEIE , TEEESITEREEHE TCNTO #1TLHHKR., TEE
HRTLUR SR S5 H EE B i |, S FISR#E OCOA IR E7= 45K 2

Bit 7 6 5 4 3 2 1 0
| OCROB(7:0] ] ocros

®/5 RIW RIW RIW R/W R/W R/W RIW RIW

e 0 0 0 0 0 0 0 0

WHLEBRFERTES NS UNEIE , TEEiESITEEEHE TCNTO # TR, TEE
BRI SR S5 H bR i |, S FSR#E OCOB 3| L= 4K s

AIMEL &
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T/C i RA 78 - TIMSK

T/C HififnEF 78R - TIFR

Bit 7 6 5 4 3 2 1 0

| TOIE1 | OCIE1A | OCIE1B - ICIE1 OCIEOB | TOIEO | OCIEOA | TIMSK
®/B RIW R/W R/W R R/W R/W R/W R/W
HE 0 0 0 0 0 0 0 0

+ Bit4-Res: ##&

RE , REERE,

+ Bit 2 - OCIEOB: T/CO % ti LbB Pl B M fERE

% OCIEOB MRS S FEN LB PMTEEEAL | Z87 "1 i, T/C % H ELR ITE B i fiE
B, 34 T/C WL TE X4 , BD TIFR A9 OCFOB BfAt , FRS B FBUMIT.

+ Bit1-TOIEO: T/CO & rhif ke

Y TOIEQ MRA BN L BhUEsef | #7717 8¢, T/CO My PR, 24 T/CO
KERH  BNTIFR AH TOVO L EME , FETIRSERFBURIT

+ Bit 0 — OCIEOA: T/CO % tH LL R PTHL A B fiERE

4 OCIEOA MRS FIFRMN LB P EREAL | #X "1” 8F , T/CO W% LR ITEE A H B
fERE. = T/CO MYELLRIEEL R 4 |, B TIFR #Y OCFOA EfuRY , FHERSEF BT,

Bit 7 6 5 4 3 2 1 0

I TOV1 OCF1A | OCF1B - ICF1 OCFo0B TOVO OCFO0A I TIFR
/B R/W R/IW R/IW R R/W R/W R/W R/IW
NHE 0 0 0 0 0 0 0 0

e Bit4 - Res: 8

REN , BEEERNE,

« Bit2- OCFOB: HLEB4FEHE 0B

% T/C 5 OCROB( #i itk B & 1785 0B) W{ETELRT , OCFOB BfI. W{VIE MRS E
FEREEAES  taUXNEE 1 RXESE, ¥4 SREG H#9z 1, OCIEOB(T/CO Lt B Pt
R fERE ) M1 OCFOB #EBMAT , FHIRZEFBEIHIT.

» Bit1-TOVO: T/CO & HirE

% T/CO BHR , TOVO B, MITHMMNAMRSEFVEA4ES, I, TOVO
A LB E 1 RESE. 4 SREG Hf9fz |, TOIEQ(T/CO & H i iEAE ) F TOVO #E
fIE, FETRSEFBERNIT.

ZARERIEERET WGM02:0 I EViZE , S Table 40 , P71“ W =E M58 7,

« Bit0 - OCFOA: I LLBHRE 0 A

% T/CO 5 OCROA( #i itk B B 1785 0) B PTELAT , OCFOA B, I fE P RSB F

BEREM4ES , N EE 1 RKEFS., % SREG Hi9{z 1. OCIEOA(T/CO tb% P A i
8 ) F1 OCFOA FE AT , FHTRSEFBEINIT,
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kit A Tt e1p 231 3/V

T/CO 5 T/C1 7% #iss

A BB AT £9IR

jiibap i RS

SAEBR IR

2543F-AVR-07/04

T/IC1 5 T/ICO HA— Mo tER BRI EFRENASIIKRE. TEHNHEEX T/IC15
T/CO ¥35E M,

M CSn2:0 =16t , RGNS ERMER T/C WEtR |, Xt 2 T/C REMBA &R
fok o » SREMEHFRMEE. MOFBRATNBE 4 PFENRBES fou o8-
fCLK_I/0/64\ fCLK_I/O/256 EY' fCLK_I/O/1 024°

MO MBERIMIIZTH. ERRH , HBRMEWIT T/C HspieRE®E , BRA TIC1 &
TICOHA. ATMAMBARZ T/ICRPIERNTIN o MBNRSTET S M A4
WAL XENER. —MNHRENHFAEEENSEEF BT MEIR 6>
CSn2:0 > 1)K BHE : NITETBRERERI S8 — IR FF R IT BRI RETE 3R 1 EINHI AN RER AR |
HPE NETHOMETF (8. 64, 256 5 1024),

BREENTSMERREAS TIC SRFZTRITEEN. BEXJUEES —MEAM S MEN
T/IC. Mo MeRENATMATESHIEREN T/C B,

A T1/TO 5| BN H A9 S EBe 4R °] LAUR 4 T/C B8 clkpq/clkqoo SIMBE B EEBNRE
BT e AN SIRD T1/TO #ATRE, REREL (X&) F5EELBKRMIR. Figure 37
LHT TUTO B RESLRRNEENNRSRAER. FERARNBRENH ck,
By LBk s, RIS |, BiFSR T AEEIERN,

CSn2:0 = 7 B a4 M 254 M B — N EBE A7 4 — 4 clky B ; CSn2:0 = 6 B — N Bk
gﬁf_‘zgﬁ_/h CIkT1/C|kTO Hj()q:o

Figure 37. T1/TO 5| B %4

N T
" b Q b Q b Q :}4 (10 Clock
Select Logic)
— [ |

Synchronization Edge Detector

TSI LRSS0 %N BN EE , SIB T1/TO LN EFETEEER 2.5 3 3.5 4
REETsh B BEE T BRI BT EHT,

BILRFREA S RMASTE TUTOREREZD — MR ABRE T AT , FUE
EHEIR T/C BT BRTHI BB

ARIEEBHRE , AP TEDRARTF N RENS B, £5Z=HA 50% B
AIBaTEP IR LN F RGP RI — ¥ (foon < ok 10/2)e BT ERRMEBFEANE
REX—F%E , CRERNBINABNM RS ZEREMEN —¥ (Nyquist REEE ), A
M, BTiER%8 (RAF. BIRSES5HE ) FAFREFTRNRENMEREZHNESR
BUSERHNREMEBREKRT fy 10/2.5

SAERE R T IE AT 2 S 2R o

AIMEL 78
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Figure 38. T/CO 5 T/C1 Fizp#ags (!

clkyo > 10-BIT T/C PRESCALER
Clear
A g i % 3
o 2 S e
g S
O X
PSR10 5
®
TO T

L5 e T—Dc
1 Synchronization ; | 0

<
<
<
<
<
<
<
<
l«—— o
<
<
<
<
<
<
<
<

A

2
Cs10 =\\ CS00
cs11 =\ Cso1
Cs12 >\ CS02

TIMER/COUNTER1 CLOCK SOURCE TIMER/COUNTERO CLOCK SOURCE

clkyy clkyg

Note: 1. % AGSIH (T1/TO) WRELBHE M Figure 37.

EA T/IC #%|FF#| - GTCCR

Bit 7 6 5 4 3 2 1 0
I - = = = = = = PSR10 | GTCCR

®/B R R R R R/W

MHE 0 0 0 0 0 0 0 0

e Bits 7..1 —Res: &%
REN , BEEERNE,
» Bit 0 — PSR10: T/C1 5 T/CO A4 5igg &L

BEfUEf T/C1 5 T/ICO MMz Ef A BETHEX—VHEHBNET. T8 AT
TIC1 5 T/ICO AR , B D MR E AN AN ENFIIERME,

76 ATtiny2313/V m———
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16 {VERT 8] / 1T 225 1
BFiras

2543F-AVR-07/04

161ﬁE’QT/CEDX%%%E@E’\J&J?EN(%#%E)\ BEFENESNE, HEERIWT:
o RIEM 16 frigit (BNAYF 16 LAY PWM)

2N A MHEERE T
o MEAHHHERTER

s —MNEABERET

o MAREFEHGIE

« HREEAENHRTERR (BER)

o TFHREHR , HZEWE PWM

« WEK PWM B

s MIRRER

o SAEPEHITHER

o 4RI RHPKTIR (TOV1., OCF1A. OCF1B 5 ICF1)

AFAZHNEESMVELUBANSRERT. MNE N XRRTICFF , NE X X1
WHLEREES, EREEEFNEATEN. BRNBF. WA TCNT1 R/R1AE T/C1
ITHERES,

16 {3 T/C B &I {LAZE B 7R T Figure 39, /0 S| HIHYSERR{LEES A P2“ATtiny2313 5| L&
"o CPUTIERIMNI/OE 1SS , BIEIONFMI/OSI MUK R R, s EEI/0OFFRSNE
I PO7“16 (L ZERTES / TTERER 78R AR 7

Figure 39. 16 £ T/C f£@ ()

Count TOVn

Clear (Int.Req.)
— Control Logic
Direction clk Clock Select

Edge >
T A [ Detector i

BOTTOM

F v Y

( From Prescaler )
A Timer/Counter
4—+{ TCNTR | % ,__l
0

f OCnA
(Int.Req.)
Y |
— | > Waveform »| OChA
) Generation

OoCnB

1
Fixed
TOP (Int.Req.)
Values
Waveform

Generation

»{ OCnB

DATA BUS
ﬁ

( From Analog
Comparator Ouput )

ICFn (Int.Req.)
PR t Edge . Noise
ICRn Detector Canceler

H 1 ICPn

| TCCRnA | | TCCRnB
A A
\ \ i

Ve >
Note: 1. &3 P2Figure 1, P56Table 25 1 P61Table 31 LAZR18 T/C1 KISIBIE X,
ERTES / THERES TCNT1, MR EFES OCR1A/B SR AR EFES ICR1 1957 16 1

BFireR. HE 16 UHFFRLTEIIHRNSR  HN P78 15A 16 (uFFaR ", T/ICH#E
%5 EF8F TCCR1AB 1 8 fuFfFsr , )8E CPU HRIKWRE, HMfiER (BHEER

AIMEL i
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EX

A

R 16 (V& 788

Int.Req.) EEEFRMIFEZTEES TIFR1 BERM, FIER B LLHFHERSTEES
TIMSK #£3hi# 4, BHKRAH TIFR 5 TIMSK,

T/CRIHAEREH B I 0 S R E S B T1 5| B A B9 SN ZRRT 44 IR 3, 51 & T/CER{E I8 A (
R ) WEHRE A N0R AR RIB EER RS, SR AR BAMIRR T/C & FFIE
RS IR RBEERAEETER clkyo

NEFHH LK EFEE OCRIAB —ES T/IC WEMLR., BFEAEBALRER™4

PWM 7t 4 tH L8 S OC1A/B i AT XM ES. S0 P84 “MHLERE T . K
PCifii st Bk Al B L R R & OCF1A/B , AR EHH R P MiER,

L ARSI ICP1 SARLL LR M ASIH (A P141 “ BELLLRER " ) B ARBRSEN
FE (RRAR ) B, HEE T/C EREAIRARRESEFREREER. BABRETS
B NBFIRRE T (RFEERSR ) URERSE TH.

ERLREENXT , TOP EZ T/C WHRAERH OCRIA FiF8s. ICR1 FHEFsH , & —
WEEHERXREN., £ PWMERXTH OCR1A £ TOP fEiY , OCR1A FFET4E
£ PWM #itH, {BLEE OCR1A X EEHK , TOP BEAEETIRFBEHE, HE
E—NEEW TOP ER AR ICR1 F&E28 , AT OCR1A RAE PWM B HIH .
LTEMERTAT :
Table 42. EX

BOTTOM | it# 2581t 0x0000 BtENEZE BOTTOM

MAX IT#E8 1t 2l OXFFFF ( T3t $l8Y 65535) BYBIAE MAX
TR T BT BUF I & KBRS EIL R TOP, TOP {ER LAJy EEE 0x00FF,
TOP Ox01FF 5 0x03FF , 2 F % T & F:5 OCRIAE ICR1 BN HE  EAEHT IT#E
#

16 L T/CRMELBTAR AT 16 S AVRT/C R MA R ERM, SHEM T AE ST IRAET
ERE

QIEENEEPMFERERNNE 16 £ T/C HXH /0 F1Fe5H0 bt

BIEENEPHI S ERERNNFTE 16 4 T/C XN FFERAEN

F e 2
THzEuEHeR , EEAHENTESSESRET

PWM10 28 WGM10

PWM11 23 WGM11

CTC1 & h WGM12

16 {2 T/C 2 HI & FEFRMT THML
TCCR1C #1in A FOC1A 5 FOC1B
TCCR1B HIA WGM13

16 U T/C W — L AR EEKBE R T HEHRE T,

TCNT1, OCR1A/BSICR12AVR CPU & 8y #hiE & I AT A 16 fu 1788, R E
16 HFERHEEMRRME. BN EREE — N8 Uinm 51788 ARFHES 8412
#. 81 16 (ENERFERN 16 U HFRLAMERAMN G FFR. WRAEFTME 16
RN ERE. = CPUEARKIEE 16 L HFFHRNEFT , EAN 8 NBBESERE
G B EER TS 8 BIRAM — 16 IME , BFBE AR 16 L HFFERFT. 2 CPU R
B 16 U HFEMNEFTN , BFTAREREFVRENBREKRE T G R FFER
I:Po
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kit A Tt e1p 231 3/V

FIEFEM 16 LI REHF RIGR FF2R. XY OCR1AB FEHFNBERERT I RIGHF

=35,
E 16 U FESR/E , NABAZTESRNSNFET, Mk 16 LFESMNNAREZEE
BWERNET,

TEMGIFRIRE T WmMGE 16 L EMNRFESR. REBRRIFSLEETIRNFESRN
BB, EENENHEERTS OCR1AB 5 ICR1 BF8E/MiAE, £H “C”iESHT,
YRIZEEL HEIA IR 16 1R 1E.

SComiaapieg (O

. IZETCNT1 ¥ Ox01FF
Idi r17,0x01

I di ri16, OXFF

out TCNT1H,r17

out TCNT1L,r16

; ff TCNT13#Ar17:r16
in ri16, TCNT1L

in rl7, TCNT1H

C R®BHIE D

unsigned int i;

[* & TCNT1 §Ox01FF */
TCNT1 = Ox1FF;

/* FFTCNTT A0 */

i = TCNT1;

Note: 1. ARBBECLZEBETEEN L,
/O FEBRY B 10 FFeent , XA EW “LDS” . “STS”, “SBRS”. “SBRC’.
“SBR” 5 “CBR” W15 E¥ B 1/0 FEFEeEMNIESRE “IN", “OUT”, “SBIS”, “SBIC”",
“CBI’ 5 “SBI" 8%,

CamRBHIRP r17:r16 FEHBXIREFNZ TCNT1 HEARIE,

ERE 16 UHFEFRNLRR-—NERREERFFERN, £X 16 NFFRBEN , &
HEHERBPHEEL , HLEEEFRFRE 16 NFFRNFRETZEREXEN PR
Tt ihREFNFFRIEAMN 16 FFR , NMEXT BN FFR. WRXMEREK
4 WBAHKREERRFEHRFHABTECELAE , EREEFX 16 L HFFRAREH

Ro

AIMEL 0

2543F-AVR-07/04 ML 15013652265 0Q:38537442



THEHHIRELH TIRE TCNT1 FEENBNWERIZEHE, X OCR1A/B = ICR1 ByiEig#E
Al LAE MR 75 7%

SCamra iR ™
TI ML6_ReadTCNT1:
. RIFZEPHERE
in r18, SREG
. BT
cli
; FFTCNTT EArl17:r16
in ril6, TCNT1L
in rl7, TCNT1H
. WEZEGPHEE
out SREG r18
ret

Cc R@\pEo
unsi gned int TIML6_ReadTCNT1( void )
{

unsi gned char sreg;

unsigned int i;

1% REFZEPHFE]

sreg = SREG

1> BB

_CLQ);

I* JFTCNTT1 #AiQ */

i = TCNTZ,

1+ BELEPHEE ]

SREG = sreg;

return i;

}
Note: 1. ABRBRECLTETEEMN LM,

ARBRECLTETESEMLM. H /0 FHFHENT R /O FEEHEN , XMAEWM
“LDS”, “STS”, “SBRS”, “SBRC”, “SBR’ 5 “CBR’ £H My E /0 FEHEMNIED
& “IN", “OUT”, “SBIS”, “SBIC", “CBI"5 “SBI" &%,

LR AREBHIRRH TCNT1 WIREMETE r17:r16 FiEsrx H,

80 ATtiny2313/V m———
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TEMNHIRSAETE TCNT1 FESNERREE, X OCR1AB = ICR1 HERMETLUEE
BB S Z.

SCRRBAIRE

TIML6_WiteTCNT1:
; RELBHRE
in r18, SREG
. BT
cli
; WETCNTT #/r17:r16
out TCNT1H, r17
out TCNT1L, r16
. WEZEGPHEE
out SREG r18
ret

Cc R@\pEo
void TIML6_WiteTCNT1 ( unsigned int i )
{

unsi gned char sreg;

unsigned int i;
| * REFLEHHERE *]
sreg = SREG
1> B ]
_QQ;
[* ZETCNTT #i */
TCNT1 = i;
1% BELEGPHEE ]
SREG = sreg;

}

Note: 1. ARBBECLZEE T EEN LK,
ARBBECLEE TEENLH. H /0 FERITE /0 FE8 , KFEEN
“LDS” ., “STS”. “SBRS”., “SBRC”, “SBR’ 5 “CBR’ ZAiFRI¥ & I/0 FEEMNES
K& “IN', “OUT”, “SBIS”", “SBIC”, “CBI’ 5 “SBI’ &%,

LA BIRR P r17:r16 FEBXIRIFH R TCNT1 WEAREE.

MERFRA-—NM 6 NFFREABREMAMAENTERSF AR, URRE-REF
o AMEABNERREEXMER TRFER.

AIMEL 81
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E e / T BER A R

gL

RARRET

T/ICEERATLAR B AER , B AISR BHNER , AL T T/C #2157 85 B(TCCR1B) WA #iE #2
i (CS12:0) RTE. RHIRS S MR #R I P75T/CO 5 T/C1 Fi % #iz8 ~ o

16 L TICHEEE D R AIREMN 16 LM EITEHETE T, Figure 40 44 T It B S HAE
EHERAER,
Figure 40. itHEE T HER

< DATA BUS (s-bit)

TOVNn
(Int.Req.)

TEMP (8-bit)
Clock Select

Count Edge N
-——— -} n
[ ToNTnH (b | TONTNL (8-bit) Clear | e, Detector
-t Directi Control Logic |-
. ti
TCNTn (16-bit Counter) < ecton

( From Prescaler )
TTOP TBOTTOM

BEEHR (NEES):
Count TCNT1 A0 1 = 1
Direction WERINBEERRIRE
Clear TCNT1ESE
clky, ERTER / TSR HES
TOP &*7 TCNT1 it BB EEHF K E
BOTTOM 37~ TCNT1 itEkESRA & /ME (0)

16 L IHERERRGT B 8 £ 1/O A 2R L B : TCNT1H A& 81 , TCNTIL N1K 81y, CPU
REEE#ZEE TCNT1H EH#F28. CPU A8 TCNT1H B, SKFR1AG E HY =I5 6 & 7 28
(TEMP), BREXRTCNTILAY |, IGES FERNABEHR A TCNTIHAERIE ; M TCNTILIT
BiRMFet , TCNT1H RIG FFRN AN B ER . XFAE CPU ATUE -ttt AHEE
o 8 U BIEE LSRN 16 Uit HEBRMIR, BiRME, MWAEFR IR REEEEITREN—
ERHEERL. EXERKFL TN TCNT1 EABRBELSHERRAANE R, EEENET2
X LEAFHRARIR B 1T AR EIR

BRETEEXNTE , £E - clkyy BREBIRE | TTRESFH#TEE. 01 3R 1 8BE.
clkr, FHBTEPIE R CS12:01R E, 5 CS12:0= 08} , it HEZRF L 1T 73 CPUXI TCNTH1
HIRELE clky REFEELR. CPUBRELITRBFEETNHEMBRENR RIS,

THERERAY T BUF 5IBUR T & 788 TCCR1A M TCCR1B H &N WGM13:0 iRE, 1%
BRENEIT (T ) AR EEE OCIx MR RESRBREFEN KR, TRFIISHK
EEENEAERES R P87 THEEN ",

B WGM13:0 BE T itz THEEX 2/ , TOVI WEN S RNBREET. TOV1 7
LAk £ CPU HHfi,

T/C H9% AR 2 5T o] A SRRV S 4 | 00 B F o R AR 12 LA 13t B bk A [R) B9 2% 46 B
Z. NEBPEHRENMEESHSIM ICP1 WA , WA BETEMLLRERETRKI, BE
RIETARITESR, SZHRESHHEEEE , ARNEHERE,

MARBRETSERN Figure 41, BIRTEZETRARRETNRSARERT. &F
FREMHRNNE ‘0" RRENZR /TSRS
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Figure 41. M AR E T HEHR
DATA BUS (s-bit)

[ TeEmP @by |
ICRnH (8-bi) |  ICRnL (8-bit) | [ TonTRH @by [ TONTAL 8-biyy |
» WRITE ICRn (16-bit Register) TCNTn (16-hit Counter)
+ ACO* ACIC* ICNC ICES
_ Analog # ¢
Comparator o -
Noise Edge _
Canceler ™ Detector - ICFn (Int.Req.)
ICPn »

USIH ICP1 EMBBET (B4 ) RETEL , RELLELREHE ACO BFELXETE
it , HEXANBEFETCRDRNBFFTIESE | W ABREBIB A 16 2/ TCNT1 ZiE#
EILE ARIIRFFEH ICRT, Feti ARWRIREN ICF1 Bz, WRILE ICIE1 =1,
ARSI SR AR DM, PHHTE ICF1 B3EE , SIZ LB REEEXN
NI /IO NBEAZE "1”ES,

EHICR1 HELIEEFT ICRIL , ARBIEEFT ICR1H, BEZTE , EFZTHEF
ANEFEVIRETE 88 TEMP, CPU %=H ICR1H B Fi5 R TEMP 1238,

ICR1 HESNEHERAEETRE~EER, et ICR1T #AEITHESMN TOPE. B
ICR1 2 BB A Ei&E WGM13:0 A A FXMRIE, X ICR1 FFe# TEIRIEN LI %
SFTEAICRIHIO & , REBFREFTEA ICR1L,

ES O P78“15H 16 N B FES " LW THREZHXTUMIGHE 16 N FFHSNER,

WMARRETHEEMERRE ICP1, T/C1 2 AEL LR HER M ARIRE T A
R AP BT & BEL L RES SRS 8T ACSR WEL LR it AL ACIC 3k
WEX—R. EXENRE  WEMEAFRETREER — XM AR, BHIE ST fLRE %
T MAFRRERT - RESREUBREIMERNE R,

ICP15ACOMIRE AN ST1 5| 2B /Y (P75Figure 37),fF ARV AN 8 th— ¢, 18
REAERFINEIEE  ELRRNB[I2MATINZEBIRHS|IA 4 MRS
MR, EXEMRE , BREMFEA ICR1T EX TOP KRE~A#ERI , T/IC FHEE 4128
Sihmenes s 2 6EEEn,

AR A SUBRE SIS M ICP1 X RALER .
REASREY - MENBFRRARRESREIRMGE, ENRAARRESHIT4RR
¥. RS 4 RRFEEENEHHS QEALBERNER.

E{Z TCCR1B fY ICNC1 fH{FRER I HIES . SERERFHHIZRE , EM AKX EZ{LE ICR1
BREFH 2 ANAETNN 4 MRS ERNER, BEDFHSRERANRRAERNS
MAZ 0 55 20,

AIMEL 83
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ERAMARREST

AHLERET

FRARARREINEARTEREIEEBNLERERRLEBRASH. SHHNHE
BfRRXE., MELERET —XEH4HEIZTN&ERE ICR1 BHIE , ICR1 FiamE
BEE M\NMETEBIEHENERER,

ER@ARRPEE , PHEFNRTRENIREICRT HF8. REBWARBRETHMLE
FAENRE |, BHAAMIENEESHE EEIZITHHMREFPIERNREEX.

EE A ABRTEEX TR EEEREIEFR XL TOP H,

MNEABESHSZLERNERSRBREHERT M, FHILEI ICR1 FLARARRK
THBNESUR. AXLRE , ICF1 BHHARHEEF (ENNH /0O LEE "17), &HIX
FENEHR , BERATHMRE , WAEN ICF1 RITREBES,

16 L LEREBSFLELRTCNT1 EOCRIXHAR ,—BEXNeIINEE LRSI~ 4—1
EEES. ARBE OCFIx £ F—NERN S4B, MRELE OCIE1Ix=1, OCF1x BfI
Mol kmH LR T, FHHRTE OCFix frEBEZEE , EBELRHGEEMEME 110
VNEBAZE"1” BALUESE, B3 WGM13:0 5 COM1x1:0 WAREIRE |, RE A 4E=H
LERESERTRNER. BEAERFA TOP # BOTTOM 54 BERELEEX T
WERIRIE (P87 “ THEER "),

AEERBETAN—NMIREEN T/ICH TOP & (BT HSEN 28R ), i, TOPE
& RRE BRI A £ AR B,

Figure 42 AHMIH LR E T HER. FER/SMN LN DNE " RRBERES (n=1XR
T/IC1), “X” "R HLERETT (A/B), EEFRIERHELLEE T2 ABEERT.

Figure 42. il b RETHER
DATA BUS (s-bit)

Il W \ 'y

— ¥ ¥
[ ocrnxH Buf. (8-bit) | OCRnxL Buf. (8-bit) | [ TonTnH @by [ TCNTNL (8-biy

OCRnx Buffer (16-bit Register) TCNTn (16-bit Counter)

4=

OCRnxH (8-bi) | OCRnxL (8-bit) |

OCRnNXx (16-bit Register)

J L

| = (16-bit Comparator )

—— OCFnx (Int.Req.)

y

TOP ———»
BOTTOM ——p»!

Waveform Generator » OCnx

1

WGMn3:0 COMnx1:0

X T/C THE 12 7 PWM EXFHEE—Tet , OCRIx BEHBAINEHFFEE ; ME
EEIEEXMITEMEZER (CTC) WEFINEERZ LN, WE AT LLEH OCRIX F
17855 TOP = BOTTOM MEIS EH |, B L= E TN PWM K |, SEHEBRER,

E OCRIx HERFRRBEZS , HEXFR, FRENE HIhEERT ,CPU 5 R 2 OCR1x
ShEFER  BIENEPINEER CPU FRIFNZE OCRIX &X&, OCRIx( AR )
FERNABRREERESIENERE (TIC AL B FFFEIREH N TCNT1 = ICR1

ga  ATtiny2313/V m—————————————
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MWAZA ), AL OCR1Ix THIEN TEMP i£H, ERSHM 16 1 FFEE —HE LIREUR
FHRE—FIR, ATLRBELEHTH , HLEES OCRIx RATUEN TEMP F1FE:5
KX, BEAZFEEANRSET OCR1IxH, ¥ CPU FHIFEBEASETH 1/0 bt |
TEMP ZHEFSHNWANBEBEEH, EFTREEFT OCRIxL, FLER T TEMP FF
BNEFTHIEHIENZ OCR1x £488 , HE OCRIXx LR FESE,

BES A P78 15H 16 N B FES " LW THREZSH X T UMIGHE 16 N FFHMNER,

TETFIE PWM EXET , ATLUBEE XY 58 % H LR FOC1x B "1” A XK= ELRT
B, BEILLETETSEN OCFIx fr& , BFLEH / BFEENES , R OC1x o|HR
BWEH A HFRENEAETHREHE —# (COMx1:0 RE OC1x 2B, FE , EEXEX
).

CPUXNTCNT1 HZSENERIESHIEERIEEN XL, XMFETTLAARSFOCRIX#H
{t 5 TCNT1 1B [E Y ERE T AR & A BT

ATEEEERNTE TCNT1 #E T — M ER S EARERIE LR TR | EERAAE
EERRBETCNTIRESERR , FET/ICREHEET. EEATCNTIHHREZ FTOCRX,
LRIEEBREZET SR EENETERAEER, £ PWMERXT |, 4 TOP A IEHK
B, FE®F TCNT1 1 TOP HENHKE, BNSEX—RLLREER |, itHhest it
B|OXFFFF, 20t , FE T B H TR F TN T EXN TCNT1 EAZ T BOTTOMBEIE.

OCIXx HiREBENZERERESOFEFR/ TR, ZXFELMIZE OCIx WHEREZE
B TR ARG @EHER FOCIx, BMEERT R L LB OCIx FER[/LLS—ER
BEEeniE.

COM1x1:0 MELBEIFEER AR INE R, COMIx1:0 B RT3 B4 K.
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HEB P far H 2 T

R EEEER EE COM1Ix1:0 EENEINEE. B ALEERFA COM1x1:0 REET —
IR EEB T B & A B Y i BB OC1x IRFS ; COM1x1:0 B4 %] OC1x S| M Hi B kIR
Figure 43 3% COM1x1:0 iZ B &0 H B K E{LREE, /0 FFE5. /0 1 1/0 S| #IL
HERR, BPREAE T COM1Ix1:0 EIGEA 1/0 i O3 #2785 (DDR M PORT).
R OCIx RAIENRMNE OC1x FFEE , MAR OCIx SIHKRS. REEMA
COM1Ix HFEFEEEMNR "0

Figure 43. tbRCEHHE T/ RER

COMnx1

COMnx0 Waveform
FOCnx Generator

OCnx
Pin

o
O
=
o
K___

DATA BUS

v DDR

clk,o

HE COM1Ix1:0 T2 HE |, RERESNEEHLERINERSER OC1x HWEA 1/0 OIh
g, B2 OC1Ix S| A EBIEZ B FHIEH EF 1788 (DDR). M OC1x S|k HE K
EES 2R A TBRIIEH B FZ5M DDR_OCIx FILSIMRB A, —#RI1E R TIhas
EFSRFAERNIERRTLR , BthlE—LH5 , ¥R Table 43, Table 44 5 Table
45,

W EBZENIRIT AT OCIx ERE 2 8 Xt TR, EFEFEL COM1x1:0 i%
BERLEEENIEEXTREEN , 1 P97 “16 (LENES / iITHBSHESRHA ",

COM1x1:0 A& A8 T,

g6 ATtiny2313/V m——————————————————————————————
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BHEERFAE COMIX1:0 WAZEEZEEN, CTCERXMPWMERXTEMRXS, X
FRENER iRE COM1Ix1:0 =0 XALREE X EMNEFEXERTRERE OCIx FF
25, EPWM ERW BB HES N PI7Table 43 ; & PWM M EE R H T P97Table
44 ; F{IIEIE PWM B LEE S HF P98Table 45,

K& COM1Ix1:0 FEMEABBEENE —ALRTE, XTI PWM EX |, AJlBEFE
A FOC1x RIBIF= £ R,

IHEER - T/C MimHLERSIBNTR - BEFEAEER (WGM13:0) K& HHER
(COM1x1:0) B FINIRE, LERAEERXNITBFIEEEE , MEFE~EEXIT 1T
FHINEEE, COM1Ix1:.0 % PWM WHR2E N kK. JE PWM EX i COM1x1:0
BPHALRENZELRERAERENM, B, AI2HFER (P86 “ LR ITHE M H %
J. ? )o

BN FERESE PO5 ErER /T RENFE"

EEERX (WGM13:0 = 0) AZEEMNITHEERN, EHEXTITHETFE M, iH2&
KRIEJG (MAX = OxFFFF) BB T#E & H 1T 2188 &) & #h )R [5] B £ /)ME 0x0000 EFFF /. &
TCNT1IREHNRE —NENSBNHET/CREFETOVIBM, LN TOVIERRE1THE , R
RREEN , F2ES. EHTENSPHRSEFEBBEZES TOV1 , HitalES
RUREENSNIHE, EEBEEXTREHLAEERKREEN , AP TUENEAR
It LB BN A

EEBEATHARREAREZER. EXENRIINBEANERNEBERTEED
ITRBN PR, MEEAERBAK , LAEHAENREH PRI MB[RT BRAR
RETHTPR,

WHLEBRETAUARTEFH, ERTHEEEEEX T AMELBRR=ERE A
RNeERAARZH CPU RYE,

£ CTC #3{ (WGM13:0 =4 = 12) B OCR1A 5 ICR1 H 5 A T AT it e o =R,
LTSRN ERE TCNT1 ZF OCRIA(WGM13:0 = 4) ZTF ICR1 (WGM13:0 = 12) Bfit
EEE. OCRIA ® ICR1 EX T itz TOP & , RENTHEBEN S HER, XMER
EEAFAURE S iR LR ICE M AR | BRI T A B4R IRE,

CTCHEXAYRS P B Jy P87Figure 44, ITHEBRBETCNT1 —ERME TCNT1 5O0CRIA &
ICR1 EEE , #&J5 TCNT1 B E,

Figure 44. CTC XK FHE

OCnA Interrupt Flag Set
T or ICFn Interrupt Flag Set
i (Interrupt on TOP)

y y

o VUV

OCnA ]
(Toggle) ——— 1 L L

(COMNAL:0 = 1)

Period I 1 ~I 2 ~I 3 ~I 4 ~I

FIF OCF1A = ICF1 #rE T LAE T ES BEIL R TOP B~ £ i, EHMBRSEFRER
LUE#H TOP WH{E, BT CTC B R ENE AL , FE T BT UL D S RR KA TR
S8 TERM BHES TOP B 128 BOTTOM WEENE/N . MEE AH OCR1A 5
ICR1 BB/ DN T HET TCNT1 BE It BN ELA —RERER. £ T —REREE X

AIMEL 7
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28, TBEBERBTREITREIZAE OxFFFF , REBM 0x0000 FFiait#E OCR1A
= ICR1. EFZBRT , X—5UHERINMFEN., BEANSGERERARE PWM &
X , ZEXFEHA OCRIA EX TOP B (WGM13:0 = 15) , B A tbA&f OCR1A ARE A,
ATHECTCEATHBARFHE , TUREOCIAESRLREE % ENKEBHETF,
XA BB IRE COM1AT.0 = 1 K. EHEIRE OCIABEHZA , BEAERHIRKD
RE N H(DDR_OC1A = 1), ML R ERRREB = LM R AR N foc, =y 1o/2 (OCRIA
= 0x0000), MEHMTLAXFEE :

: _ fer_vo

OCnA — 2.N.(1+ OCRnA

FTENKREXRMOMAF (1. 8, 64, 256 = 1024),
EEEBEEXT TOV1 RSN BN A EEITHEM MAX Z R 0x0000 #Y 7E BT 85640 A HA

88 ATtiny2313/V m———
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PIE PWM X (WGM13:0 =5, 6, 7. 14 5 15) ATARZE S PWM B, HRIE
PWMERXSHMPWMERNREZAR2EED B THERR. TN BOTTOMi+Z!
TOP ,ARRIEIEZEI BOTTOM EFF R N TEHEMN R H HER | b LRSI # OC1x
£ TCNT1 5 OCR1x IEE R B , £ TOP BHES ; W TR EttBRHmEER , OCRIx K
MEEFHR. BTFERTR2BREER | HRE PWM E3X A TEE H 6 AR A
fIEE PWM XS — 5, LEMRESEESREPWMER+2EESTHERAY &
FRAMDAC R A, BMATLURB/MAZB TR (B BER )NYERYT  MMBERSERA,

THETRE PWM ERXE ,PWM S #RFEEN 8, 95 10 f , B ATH ICR1 5 OCR1A
EX. B/D YRR 2 thiF (ICR1 5 OCR1A i®8F 0x0003) , AL PER 16 {1 (ICR1
= OCR1A & H MAX), PWM S #RMBEATAHTRITHE :

_ log(TOP +1)

TEFIRE PWM ERXET |, iHHREENHE —ERNEIEEL{E 0xO0FF, 0x01FF, 0x03FF
(WGM13:0 =5, 6 5 7)., ICR1 (WGM13:0 = 14) 5 OCR1A (WGM13:0 = 15) , R /G
HEH — Nt FHE S, 2N FRR Figure 45, RHAH T 44 H OCR1A = ICR1
SRESN TOP EETHHRIE PWM X, BEHERH TCNT1 RERX BRI PBIRE, HE
HEMREETEEN PWM MHRRE PWM #HiH, TCNT1 f3k EHEKFLRTR
OCR1x f TCNT1 W CE LR, LERIEEE OC1x FHitREE Mo

Figure 45. & PWM #E X it FFHE

OCRNx/TOP Update and
TOVn Interrupt Flag Set and
OCnA Interrupt Flag Set

or ICFn Interrupt Flag Set
(Interrupt on TOP)

-

Y Y
TCNTn / /

oCnx L] L]
OCnx |_| (COMnNx1:0 = 3)

Period |<—1 I 2 I 3 I 4—>|<5>|<6I 7 I 8 I

TR 2R EBEE R TOP B T/C i ti#r& TOV1 Bfu, S 5h& TOP {E2H OCR1A & ICR1
EXH , M OC1A F ICF1 #3355 TOVI HE— Mttt BB, MRFUMEERE , AT
PR IR ERERT TOP UKk LB #HE,

FTOPERARRIEFHTOPERNFRIAELRFER[NHKE, BNTCNT150CR1xX
ToHUMERTE, FABEN TOP ER |, AEFE OCRIX HEHRSAREHKRERN
A RBR "0
EN TOP EREHH ICR1 5 OCR1A WH R TEH, ICR1 FE/TFTRENEHEFES,
XEREYITHEBE UL MR BEN TS M TENEHR | 44 ICR1 BF—NDIEE
RZEZEHEARN ICRT HELL TCNT1 HEiENHWEK. EREITHENEL—XLR
T, £ F—XRLEREBEAXEZH , THELREFTEITHEIZRKE OXFFFF , REBM
0x0000 FFe4it#k , EFILLRICE HI, ™ OCRI1A FEBNENEHFEFSR, X — MR
E OCR1A AT LARERI B A, BAMBIBHEMA OCRIA EhHF 1785, £ TCNT1 5 TOP &
BEHNT—N4 AR , OCRIA ULREFERNWARBEANTERNEEFMEN. ER—
NI EH TCNT1 8T |, T TOV1 FHREBIRE.

(COMNx1:0 = 2)

AIMEL 89
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90

FRAEE TOP BN HKIFFEA ICR1 FEEFEN TOP, X#& OCRI1A B AL LA FE OC1A
W PWMIRE. B2 , 1R PWM BRI (BIKZE TOP H ), OCR1A HIXNE)
BUEEFESTXMNNA,

IHEFHREPWMER A |, bR &% T AT BUfE OC1x S| M L i PWM K . i& 8 COM1x1:0
N2 ANFEEBH PWMES ; A 3R =4ERE PWM KR (A P97Table 43),
A BEEENYESIM L HESEXIN OC1x WEkHES @ DDR_OC1IX RE N
Ho 4% PWM KFEHHIER OC1x HFF8R1E OCR1x 5 TCNT1 RN EM (HEF ),
UREITHREEES (M TOP %R BOTTOM) B —NER 2SI AES (RBL ).

AN PWMMIRTUES M T AR ITESES

: __ fakwo
OCnxPWM N-(1+TOP)

TENRKRSMEF (1. 8. 64, 256 T 1024),

OCR1x BB NMEBEMEETHRE PWM EXH —EE%KEBE R, & OCRIx £F
BOTTOM(0x0000) , #if 79 HIVIE SETOP+1 AN ERT 2R BT ¢ A HAM E Bk ; OCR1x A TOP
i, B COM1x1:0 WiRE , MHENSEFHEBTF,

BHIRE OCIA EHRIEEMNHTEHEBFEKR (COM1A1:0=1), AIUAEBR =R
50% B EHIE S, X REAF OCR1A AR E X TOP EI R (WGM13:0 = 15), OCR1A
1 0(0x0000) FESHBREIME T, =, jo/20 EMFMRLLTF CTC #XTH OC1A B
REBE , TRZLAETHRE PWM EXEFNE A,

ATtiny2313/V m———

2543F-AVR-07/04

TEL:15013652265 Q0Q:38537442



kit A Tt e1p 231 3/V

IS IE PWM R

2543F-AVR-07/04

MAZIEE PWM EX (WGM13:0=1, 2, 3. 10 R M) RAFRHT - RESKEN.
MODEREE PWM RS L. SHEAFMBEERERNEL , hEXE TR ERE, it
RTESE S M BOTTOM itZEl TOP , ARE XM TOP FREE BOTTOM, £ — &I L& 4
HERXT | Hitete84F TOP it#kET%E TCNT1 5 OCR1x IEEL , OCIX M EZBREEF ;
MEITEE3E BOTTOM it#Af#& TCNT1 5 OCR1x Lt , OCIx HEMANEEF., T
EFREERBENNEFER. SERBRERL  NRBERETRENREAMERE
N BEHNMASFMET2ES TFBILES,

MAEE PWM EX ) PWM 23R EEN 8. 9 10 iz, 5 A ICR1 5 OCR1A E Lo
B/ #E R 2 45 (ICR1 5 OCR1A R A 0x0003) , &R A D PN 16 L (ICR1H OCR1A
®HA MAX)e PWM Z#RGHAATHITE :

_ log(TOP+1)

THETFHEMEE PWM EXE , THENHE—BERMEEEE 0xO0OFF, 0x01FF,
0x03FF (WGM13:0 =1, 2% 3). ICR1 (WGM13:0 = 10) & OCR1A (WGM13:0 = 11) , R
BREITHAE, F£—NERSERSE TCNT1 EZET TOP E. E4ANEFEA Figure
46, B4 T HEH OCRIAZICRT RE XL TOP EAN MBS E PWMIE . B IR
) TCNT1 RO RIFIRE, FERENSZE TEEN PWM fHiH AR K E PWM
B, TCNT1 B EEKFELRR OCRIX # TCNT1 B ITE LR, &R ITHE /G OC1x
PR R B o

Figure 46. FM{{&1E PWM EX YA FE

OCRNx/TOP Update and
OCnA Interrupt Flag Set
or ICFn Interrupt Flag Set
(Interrupt on TOP)

TOVn Interrupt Flag Set
(Interrupt on Bottom)

R
et \/\\/

OCnx (COMNX1:0 = 2)
OCnx (COMNx1:0 = 3)
Period I 1 I 2 I 3 | . |

- [

it RS ER{EIA R BOTTOM Bt T/C & H#Fr&E TOV1 BEfZ, & TOP B OCR1A 5 ICR1 E
X, EOCRIX FERBEINEH S AEBIEHHE -t AHE OC1A =& ICF1 F7E&
B, FREENGRNO =4 i,

HETOPEN AMRIEHPVTOPER N FRIELRFFH/IHRE, BNTCNT150CR1xX
FEHMERTE, FABEERN TOP B , BEE OCRIXx BEEH[BEARENKREAN
AN RBR 0", 7E Figure 46 AHME=/1AH+H , 7£ T/C BT FHMLIE EEX KT
TOPESHTANHA L. HREET OCRIXFEBMNEHTE. BT OCRIx W E At
ZIRERTES / T EESIAE TOP 26t , Fitt PWM WESRERRRZE T I | ikt Fitk, &
=i, TERFEANKERRTLE—NTOPE , MEARENEKEBRTHN TOP EH, &
XHEMETRE , —MNEAHABENREEKERE , MHERAIRHT .

AIMEL o1
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BHRAE T/ICE{TRNE TOP B , RIFAMMSHEEERXNERUBEERN, & TOP
RETE , BAXHM THEEXKFRREX 5,

THETFTHMEE PWM EXE, LBRBETHALE OC1x SIHEmE PWM B, &8
COM1x1:0 73 2 AILAF=4£E@BH PWM , i&E COM1x1:0 / 3 AT =4 &k @ PWM (£
P97Table 44), EEIF N3 5| ) L5 HE 5 EATFOCIxHIEHE S EDDR_OCIXIRE
N H. OCRIx # TCNT1 LR EE & £ 8F OC1x FEe G~ £ MM ESRNEVIRE
M4 PWM B, THEFHUBSERRS PWMBRTHOTARIKSE

p _ fauo
OCnxPCPWM = 5N . TOP

TENRTIMDMEAF (1. 8, 64, 256 5 1024),

OCR1IX H12E84 TRERTREA THMEEPWMERH — L% BT, EEZEPWMESR
T, % OCR1x &F BOTTOM , i —BERFNEEF ; & OCRIX ZETF TOP , fHHm
RENSEE, kE PWMERXEFHER.

ATtiny2313/V m———
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B MIFEREE PWM X

2543F-AVR-07/04

MM SMEEE PWM ER (WGM13:0 = 8 5 9) - A FEIFMRIEE PWM E= - A LA
EEREN. HUSMEHEBN PWMEF., SHAEERREL , BINEE PWM E
XRETNRIKIBRE, iTT8SEE M BOTTOM itZ TOP , RiF XM TOP FEEE
BOTTOM, E—W Lt R HERT |, Hitade5E TOP iH#k et E TCNT1 5 OCR1x T |
OCIXFBEENKEBF ; MAEITEIEEBOTTOMITHEI TCNT150CRIXEE ,OC1IxXFE
NASHEF, TETREABEERNUEFHER. SERBEREMRL , XRURRETRE
WERAMEE/), BENHIESET2EES TFBIIES,

SIS EEE PWM R SHEMEE PWM EXHWEEXEE T OCRIx FEHENEHAT
& , # M Figure 46 5 Figure 47,

MBS EMELE PWM EXH PWM 2##RATH ICR1 5 OCR1AE N, JIND#EERF 2 1
% (ICR1 2t OCR1A &} 0x0003) , & AZ ##E) 16 {L (ICR1 5 OCR1A i&7 MAX).
PWM 7 ##RuBAATXITE :

R _ log(TOP+1)
PFCPWM ~ ™ log(2)

TETFTHEMBEPWMERE  ITHENHE—ERMNE ICR1 (WGM13:0 = 8) 5, OCR1A
(WGM13:0=9) , RFRZEITH S E. E—PNENENHETCNTIEHE T TOPHE., 24K
BTFFEA Figure 47, BH4AH T LA OCRIA = ICR1 RENX TOP ERHIMEMRIEE
PWME ., BFHERATCNTIRRAXZENE R ERE, FERENIE T EBNPWME
HUAR R E PWM i, TCNT1 f#3 R EKFLRR OCRIx # TCNT1 B EE LR,
BB & £ R, OC1x FHIFREFHEB Lo

Figure 47. M SMEEE PWM EXRESFE

OCnA Interrupt Flag Set
or ICFn Interrupt Flag Set
(Interrupt on TOP)

OCRNx/TOP Updateand
TOVnN Interrupt Flag Set
(Interrupt on Bottom)

OCnx (COMNX1:0 = 2)
OCnx (COMnNx1:0 = 3)
Period I 1 I 2 I 3 I 4 I

£ OCRIX FESH[BINEH S AEBIEHNE - AHE T/C BHIRE TOV1 B
{iI, & TOP HH OCR1A = ICR1 & X , M2 TCNT1 &2l TOP {&EAf OC1A = ICF1 &1,
X L6 AR TAR S AL A A SRTE SR ITEESIA R TOP 2 BOTTOM B 7= 4 A i,

FTOPER AXTRIEHOTOPER N FAAELLRFFESHNHE. BMTCNT150CR1x
TeFE R ITE,
o Figure 47 Fin , SHEMEEEXNFERXN BN ZE , BHIEE PWM ERXERA A ETERT
ENEEPYANHES., XEHT OCR1Ix £ BOTTOM BEE#H , L ASTHEA®KK
EREHEE, AitmBEoP AEHE  BRTMEZEBN,

AIMEL %3
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EAEE TOP ER&IFHEMA ICR1 FF|/EN TOP, X# OCR1A BAILAAFFE OC1A
W PWM K. B2 , IR PWM EMF T (BEKkZE TOP H ), OCRIA BIEH
HEEHEESTXMNA.

THETFHMEE PWM EXE | LERETTAIEE OC1x SIH Lt PWM B, iRiE
COM1x1:0 A 2 AJAF=4EEEHN PWM 5 ; 7 3 MAU~4£KRE PWM B, (SR
P98Table 45), B HIF i HESESLTFOCIXHWEIIFEB A EREN . =EPWMEKF
FHLE R OC1x FFEE OCRIXx SHFICEHE TCNT1 Ef &N (REET ) , 5BRFIE
BH9 TCNT1 EEAHES (REM )o BWHH PWMRARTLUES M T AKX ITESE -

; __fakno
OCnxPFCPWM 2.N-TOP

TENKKRDMEAF (1. 8. 64, 256 = 1024),

OCR1Ix FfF 24 TR EN XA TR EPWMERN —L43HRE R, EZEPWMER
T , & OCRIx &F BOTTOM , i —BERFAEBF ; & OCRIx EF TOP , N H
RENEEE, kE PWMERXN EFHER,

ATtiny2313/V m———
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ERER /TR FE ERE / ITRBARSEH , A cky, RRANSELEES, BHEHTANEE
AR R AR A OCR1x S B EIEE#H OCR1Ix HF8 ( THETMEHHER
Bt ). Figure 48 45 T B OCF1x WETFE.

Figure 48. T/C BfFE , OCF1x By , T % #iss

clkyo

clk;,,
(clk,o/1)

110

TCNTn

OCRnNx

OCFnx

X OCRnx -1

——

OCRnNx OCRNnx +1

X OCRNx + 2

OCRnNx Value

Figure 49 45 HARRI R B 40 3047 |, (BT D S EERE,

Figure 49. T/C BtF B , Bfz OCF1x , MO IERN foy 0/8

oo )
-

clk;,,
(clk,/8)

TCNTn

OCRnNx

OCFnx

R AR
i l

-

(AR

OCRnx -1

——

X OCRnNx OCRnx + 1

OCRNx + 2

OCRnNx Value

Figure 50 44 5 THEEFREER T#IE TOP B ITHFS . THETFHMEE PWM ERX
Bt , OCR1x 1851 BOTTOM #E#1. BRFEMERE , /8 TOP FEEH BOTTOM K F ,
BOTTOM+1 KB TOP-1 &%, AHMN AN tBER T HLEBOTTOM EHL TOV1 #R
SR ITHEER,

2543F-AVR-07/04
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Figure 50. T/C B{FE , T 5 $zR

clk

/10

clk,

(clk,o/1)

(CTCT:;ZI-IIZ—QWM) X TOP -1 TOP BOTTOM BOTTOM + 1

TCNTn o
(PC and PFC PWM) _X TOP -1 TOP TOP -1 TOP -2

TOVNn (FPWM)
and ICFn (if used
as TOP)

OCRnNx

(Update at TOP) Old OCRnx Value New OCRnx Value

Figure 51 44 W R K B4 303 | (BT 2 MM EARE

Figure 51. T/IC BYF & , D SMBRN ) 10/8

e R NN
(S:slj!?s) F r r r

TCNTn T
(CTC and FPWM) _|

TOP -1 TOP BOTTOM BOTTOM + 1

TCNTn |
TOP -1 ; ]
(PCandPFCPWM)_X 0 TOP TOP -1 TOP -2

TOVN(FPWM)

and ICFn(if used
as TOP)

OCRNx
(Update at TOP)

Old OCRnx Value New OCRnx Value

ATtiny2313/V m———
TEL:15013652265 00:38537442 ™
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16 (L ERIAR / T BBRTF
Faii Bd

T/IC1 2 #FF&:|R A - TCCR1A

2543F-AVR-07/04

Bit 7 6 5 4 3 2 1 0

| com1a1 | comiao | comiB1 | comiBo - - WGM11
BI/IE R/W R/W R/W R/W R R R/W R/W
HEE 0 0 0 0 0 0 0 0

+ Bit7:6 - COM1A1:0: EiE A WM HESR
+ Bit5:4 - COM1B1:0: J&& B WLt R HE=R
COM1A1:0. COM1B1:0 % 3l# 4| OC1A . OC1B IR, tIR COM1A1:0 9 — I B F L
WEA """, OC1A % HHIhAEFHLX 1/O % O ThAE. D1 COM1B1:0 B — U KA B A
"1”  OC1B % H ThBEF AL /O O BhAE, LB OC1ASE OC1BAH B i i S| B B3R 75 a3

) AR i1 LA fEE RE R HH IR B B8R o

WGM10 | TCCR1A

OC1A( 5 OC1B) S¥) 2 5| B8R ,COM1x1:0 B9 ZhAEEH WGM13:0 K18 B RE . Table
A3 A HY WGM13:0iRBNEBEERS CTC R (I PWM) i COM1x1:0 B ZThBEE Lo

Table 43. LtEHmHES |, 3E PWM

COM1A1/COM1B1 | COM1A0/COM1B0 | i%B8
0 0 EBimORE , 75 OC1A/0C1B EH#
0 1 HBR TERT OC1A/OC1B B R EUR
1 0 e e A EE OC1A/OCIB( B IEBRTF )
1 1 e e R &z OC1A/OCIB( & BT )

Table 44 #5H WGM13:0 iZ & N RIZE PWM X EF COM1x1:0 FIZhEEE Yo

Table 44. LR HESR | REPWMD

COM1A1/COM1B1 | COM1A0/COM1B0O

L

0 0

TiEimORE , 75 OC1A/OC1B iEH#E

0 1

WGM13=0: ZEBIwOBRE , T5
OC1A/OC1B &%

WGM13=1: Lt ILE AT OC1A BFEUR
OC1B &* &

e LALATEE OC1A/OC1B , £ TOP K&
fZ OC1A/OC1B

e ICELEY &1z OC1A/OC1B , 1 TOP BHE

Z OC1A/0OC1B

Note: 1.

4 OCR1A/OCR1B ZF TOP B COM1A1/COM1B1 EfAt , LLERIE4E 2 RE |

OC1A/OC1B HiEf / BEBREE N iF M P89 *“ E PWM X~ ,

AIMEL
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Table 4545 1 24 WGM13:01& & 7 #1718 [E PWM & =X S A8 45 IE PWM A2 = B COM1x1:0
HITHEETE X o

Table 45. LR HER | BASERMBFHEE PWM ER D
COM1A1/COM1B1 | COM1A0/COM1B0 | 83

0 0 L@EiwORE , 5 OC1A/OC1B iE#E
0 1 WGM13=0: Hi&Eixm OB , 75 OC1A/OC1B iE
#

WGM13=1: LR LE B OC1A BFEUR ,
OC1B/OCnC R &

1 0 FFic#iet LR B EE OC1A/OC1B |, BF
B EET LR EEL & . OC1A/OC1B
1 1 F iR Eet tE R G E L OC1A/OC1B ,

B EAT LR IEEL A E OC1A/0C1B

Note: 1. OCR1A/OCR1B %7 TOP E COM1A1/COM1B1 B & — MNEHKIE R . FHERES
L P91 “ MIEIE PWM ER ",

e Bit1:0 - WGM11:0: B R &E#ER

XB ST TCCR1B &FiFsRH WGM13:2 & & , B TREIIT RN T HFI—Iit
TR ERENBERE LSRN THERER A Table 46, T/C XM THEERE !
EEERX (ITHEE ), LREEEFERNSR (CTC) BX , R=MERFH (PWM) EX
(P87 “ THFHEX "),

ATtiny2313/V m———
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Table 46. K= E£E XM R D

WGM12 | WGM11 | WGM10 OCRIX ¥ | TOV1 EfI
Mode | WGM13 | (CTC1) | (PWM11) | (PWM10) TERTER / B THERN TOP otz B2l

0 0 0 0 0 EZEEX OxFFFF M ENES MAX

1 0 0 0 1 8 fu AR {8 E PWM 0xO00FF TOP BOTTOM
2 0 0 1 0 9 fu B8 E PWM 0x01FF TOP BOTTOM
3 0 0 1 1 10 {25 1E PWM 0x03FF TOP BOTTOM
4 0 1 0 0 CTC OCR1A M EVEFH MAX

5 0 1 0 1 8 fu RiE PWM 0xO00FF TOP TOP

6 0 1 1 0 9 fuiRiE PWM 0x01FF TOP TOP

7 0 1 1 1 10 fZ1R3E PWM 0x03FF TOP TOP

8 1 0 0 0 ML SHEEE PWM ICR1 BOTTOM BOTTOM
9 1 0 0 1 ML SHEEE PWM OCR1A BOTTOM BOTTOM
10 1 0 1 0 S E PWM ICR1 TOP BOTTOM
11 1 0 1 1 IS E PWM OCR1A TOP BOTTOM
12 1 1 0 0 CTC ICR1 S EVEH MAX

13 1 1 0 1 RE - - -

14 1 1 1 0 HRIE PWM ICR1 TOP TOP

15 1 1 1 1 HIE PWM OCR1A TOP TOP

Note: 1. CTC1 I PWM11:0 WENEZXFBFEAT , EEA WGM12:0, BEFHMNRAHNIIEENLERREN.
ATMEL 9

2543F-AVR-07/04
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T/C1 ##F=8& B - TCCR1B

T/C1 ##|&F 188 C - TCCRIC

Bit 7 6 5 4 3 2 1 0
| 1cnct | icEst - WGM13 | WGM12 | CS12 | CS11 cs10 | TccriB

®/5 RIW RIW R RIW R/W R/W R/W RIW

e 0 0 0 0 0 0 0 0

« Bit7 - ICNC1: M ARG = HHI85

B ICNC1 [ EREM AHIRRFMEIThEE, LLat/AZBSIR) ICP1 W AMER. HER
2M ICP1 SIBELEMIT 4 AXHE, WR 4 M REEHHEE , BAESSEALARNES,
HBLEREIZThRE RS 5 AT IRIGIER 7 4 Nt A,

+ Bit 6 — ICES1: #i AJHiRfit & n k%

ZALERER ICP1 LHB/NL R bR HBIREH. ICEST R "07 ERNE THRAME R A
HIE ; ICES1 A "I” EBHNEZBEFN LRt % m AR,

R ICES1 MNiRBHRE —NEH4E | ITBESNBREHEFE ICR1 &5, BREHE
2ERN ICF1, MRLAPIELE , MABRSHEHMAL,

¥ |ICR1 Fi4E TOP f& ( L TCCR1A 5 TCCR1B & 17287 WGM13:0 {u #y 3k ) B¢ ,ICP1
S AR IAERTT , N AR AR ER,

* Bit5-{#H

ZURE. RIS RBENREYE , ETCCRIB I, ZUSMEA "0

o Bit4:3-WGM13:2: B R 4E#ER

I TCCR1A FEHBFHIER,

o Bit2:0 — CS12:0: B4k

X 3 ATk T/C MBt8R , I Figure 48 5 Figure 49,

Table 47. B EFRV IR

CSs12 Cs11 Ccs10 | #iEA

0 0 0 FTatRR (T/C &1k )

clkyo/1 ( FoT 57 )

clk,o/8 ( R B2 43T )

clk,o/64 (kBT Z 4T )

clk,0/256 ( R B2 5igs )

clkyo/1024 ( R ETASHAE )

SERT15IM) , TRRIES

0 0
0 1
0 1
1 0
1 0
1 1
1 1

= O = O = O =

S\ERT15IM) , EFARIES

IRERERIERR PR  BNE T1 SIMWE S vl &1 51 ENBEESBFERN
Rz T/C1 iTER , XMNFME AV AP BT R4 REZ2HT

Bit 7 6 5 4 3 2 1 0
| Focia | FociB - - - - - - ] Tccric

®/E w w R R R R R R

MEE 0 0 0 0 0 0 0 0

« Bit7 - FOC1A: J&EE A @&l b
« Bit6 - FOC1B: J&& B @4l L&

100  ATtiny2313/V m————————————————————————————
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T/C1 - TCNT1H 5 TCNT1L

WL BREERR 1A - OCR1AH
5 OCR1AL

2543F-AVR-07/04

FOC1A/FOC1B REWGM13: 0 #iZ BN IFPWMEX BT F BEM. hEFRBEBHFRE
HE PWM X TX TCCR1A #{TBIRER |, ZUSME 1, X FOC1A/FOC1B B "1”
R FlR R ERTE —IRNR W EERTE |, HERFERERMAKIE COMIx1:0 BigEM
%% OC1A/OC1B Wi HIR%A. FOC1A/FOC1B HIERtNE —/MN&E®ES , COM1x1:0
NRETERLRELRCELRENESR,

FOC1A/FOC1B it BES T £ EMHPMER , BRI EHEEFET , FEH OCRIA
% TOP B CTC Tt Ep#E,

FOC1A/FOC1B WiRiRE{EE N FE,

Bit 7 6 5 4 3 2 1 0
TCNT1[15:8] TCNT1H
TCNT1[7:0] TCNTIL

®/E R/W R/W R/W RIW R/W R/W R/W R/W

NHE 0 0 0 0 0 0 0 0

TCNTIHSTCNTILARK T T/IC1HBIEFEE TCNT1, B A o LUE X E T 25 /11 3%
BSETHY 16 ITHESHTIREIFR, FRIE CPU RNEFZTSEFTHEMES |, #M
FHA— 8 UGt EFTH 13788 TEMP, TEMP 2GR 16 uSFe84L M | ¥ P78
“i5iE) 16 (U EF1FERS " o

ETHBZTHEMERTCNTIHABRETEEE KR —IXRTCNT150CRIxH LL R PB4,

ETCNT1 3 E T — M ErREANEZELRITE,

Bit 7 6 5 4 3 2 1 0
OCR1A[15:8] OCR1AH
OCR1A[7:0] OCR1AL
®/B R/W R/IW R/IW R/W R/W R/W R/W RIW
WHE 0 0 0 0 0 0 0 0
AIMEL 101
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W B EFRE 1B - OCR1BH
5 OCR1BL

BMARRTESR1 - ICRIHE
ICR1L

ERER / BB RS TR
- TIMSK

T/C FfitrE TR - TIFR

Bit 7 6 5 4 3 2 1 0
OCR1B[15:8] OCR1BH
OCR1B[7:0] OCR1BL
®/B R/W R/W R/W RIW R/W R/W R/W R/W
HE 0 0 0 0 0 0 0 0

ZEEFESRTN 16 VBIIES TCNT1 FER[FHITREHRTELENLEE , —BHIECE
T — N H B R, SiE OCIx Wi HBBEE,

WMHELREEFERKERN 16 I, ARIE CPU NEFZTSEFETHWEMERE , KAEH—
N8I B FTEFEE TEMP, TEMP 2FiEH 16 U FES AN | ¥ A P78 “ 7R
16 (UHFRR "o

Bit 7 6 5 4 3 2 1 0
ICR1[15:8] ICR1H
ICR1[7:0] ICR1IL
B/ RIW RIW RIW RIW RIW RIW RIW RIW
HaE 0 0 0 0 0 0 0 0

HH\ERSI B ICP1( 3 T/C1 WARBULLIRER ) B AMRMARE S LR , ITHER TCNT1
BEEA ICR1 H, ICR1 WiREMEAIERN ITHERAY TOP (B,

MABRFFRKEN 16 L. FRIE CPUNSFHSEFTHNEMNRE , BHEH—
A 8 fLlIfEt & F T & 728 TEMP, TEMP BFTAM 16 UFFRAAN , ¥A P78 “ 151H
16 U FFR "o

Bit 7 6 5 4 3 2 1 0

I TOIE1 OCIE1A | OCIE1B - ICIE1 OCIEOB TOIEO OCIEOA I TIMSK
®B/IB R/IW R/IW R/IW R R/IW RIW R/W R/IW
WHE 0 0 0 0 0 0 0 0

« Bit 7 — TOIE1:T/C1 % Hhif{ERE

MZMNHWIER "7, BRSSESETM | L#I&R 717 6, T/IC1 g Pl ERE, —B
TIFR LB TOV1 &1z , CPU ENFFEAHIT T/IC1 B2 R IRS2F (P42 “ FFHf 7 ).

» Bit 6 — OCIE1A: T/C1 W HLLE A PCifig Fh ii{EgE

MZMHWIEA ", BRAFESETH | HFIER "17 6, FaE T/C1 A EER A Th &
WifEaE, — B TIFR1 8 OCF1A &fz , CPU BIFFH4T T/C1 i EEER A DTED A if AR
SRR (P42 “ HHlf 7)o

« Bit5- OCIE1B: T/C1 # Lt 8 B PLE Al fERE

MZMHIER "1, BRASHFEPH | IHFIZH "17 6, FEE T/C1 HNHmEH R B i+
WA, —B TIFR1 £# OCF1B B , CPU ENFF 4T T/C1 H LR B PTER A i AR
S (P42 “ HHT " ).

 Bit 3 — ICIE1: T/C1 % AR & Wi AE

HZMBERA "1, BRSFESRPN | AHIEN "17 6, T/IC1 N ARIRPITFERE. —
B TIFR1 89 ICF1 &{z , CPU BIFFAIRIT T/IC1 S AR P MRS ERF (P42 “ il ”) o

Bit 7 6 5 4 3 2 1 0

I TOV1 OCF1A | OCF1B - ICF1 OCF0B TOVO OCFO0A I TIFR
B/E R/W R/W R/IW R R/W R/W R/W R/IW
NBE 0 0 0 0 0 0 0 0
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2543F-AVR-07/04

o Bit7-TOV1: T/C1 B iRE

ZNUWRES TICI W ITHEAREX. TETEEEXNFM CTCEXA ,T/C1 B HA TOVT
B, WIEHETCERATH TOVI &M EM , I P99Table 46,

PITRHE MRS EREN TOVI BHESE, tAUNEBABE "1” KERIZIFEN,
+ Bit 6 — OCF1A: T/C1 i LLE A ITEHREA(L

% TCNT1 5 OCR1A FEE K IhAT |, ZHIRHA "17

8 5 H EE B (FOC1A) 4B OCF1A,

WATHE & LR RS A T ARSS 2R AT OCF1A BE1iEE . WA AN HEAZE "1” K
BRIZAREAL.

 Bit 5— OCF1B: T/C1 il Lt B [LEFREAL

4 TCNT1 5 OCR1B IEEL A TIBY |, ZALHIRA "17

58 % H b (FOC1B) A& &z OCF1B,

T8 &% H LR T B T IRS 278t OCF1B HEIES, iU EBEAZBE "1” K

SEBRIZFREAL
 Bit 3-ICF1: T/IC1 AR EMA

SAEBSIR ICP1 IR IR B4R ICF1 B, thsh , 2 ICRT ENIHEERI TOP &Rt , —
Bit#ERERE TOP , ICF1 B,

WATH AR P T ARS R A AT ICF1 B31AT. h A T HE B E "1 KIFRZIRE AL,

AIMEL 103
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USART BRARS RS BTERENERSE (USART) RE— I BERENRTEREE, TS
_A
o EWMTHRE (MINBTERNZESES)
- RERESRE

o EH MR Gt E S R4

- BEENRERRLER

* X$#5,6,7,8 MR 1 AR 2 MELEM

- BHAXFNFRRBERE

o B EAN

o DA IRA A

« RFERER , GEEROBARVCON , URKFEER RS

o SR RXGRPN, REABFEFERZTN , ARBERS KA
« SAEREWER

- EERSERER

A S, . N N o 3 NE —
&k Figure 52 3 f8{L# USART ¥ % 88, CPU T L5 EIHY 1/0 12 H /0 SIBILUEER R,
Figure 52. USART H1ER
T T T T T "______________cﬁck_ezngraTor_i
: UBRRH:L] osc :
| Y |
|
I BAUD RATE GENERATOR :
[ ' [
' [sreoscle— on ]!
: A J »| conTROL [T XCK
|
o e ™ ™ -
| -' Transmitter_:
: UDR (Transmit) CONT'I>'<ROL |
7 PARITY |
ol | GENERATOR |
2 : 4:D_> TRANSMIT SHIFT REGISTER conTRoL : »| XD
= |
g r Receiver |
I CLOCK RX |
1 RECOVERY CONTROL | |
| L L |
| 1
DATA PIN
: 4—:0_> RECEIVE SHIFT REGISTER RECOVERY controL [+ Rx®
|
| v |
| UDR (Receive) Ctiégl}l-gR |
| |
[ r-- )
UCSRA UCSRB UCSRC

Note: 1. i&Z# P2Figure 1, P55Table 29 1 P53Table 26 T ## USART HI 5|5 # o
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AVR USART #l AVR UART -
REME

R =4

2543F-AVR-07/04

RLAER USART 28 T =AM EERD : (IR LSRR | RIAF[NIZRER. EHFEHRE=
METHAE, HHRERLFBERSMRERARSHTAARN G RITRSNEE , URK
BRRER, XCK(REHNM ) SIMATRASAEEN, REFSFELNBEENEHR , #
TRAUSESR  FRRERARLEFENWEAENREFEE, SE PR UREE
BEREBEMT2EREM @I ALE, BTRERFEANGNRERESLT , ER
USART R B EXN. MELTATRIBIENZR, BRTMRELT , BRB[EEE
TERE 2828, BUSERNMMEKRE TR UDR., BBSRXFSRERMERN
witgX , METURAMER , BEIENTEREER.

USART £ T 5 HES AVR UART T2# A :
P USART HFEERMAE X
RIS RR LR
RIEBRBRAE
RIEE R IRE
RN ERRE
AW, BRSBESEHRERNAENLOE , ERERKERTLAXBREMY

BT —NEHEE, ANEHBRNREFRE —NERN FIFO, HitX FEMEK
BRI — x| EEENREIRIRE FE #1 DOR |, AR5 9 MNIE{L RXBS
SRE-RBERTEKREDEE, Eib4MFEiRE UDR ?;ﬁ%%iﬁﬁﬁrﬂw&ﬁ?ﬁﬁo
BN ERBRRS

fAE?%W%{i#ﬁ%%TLM’E?J% REHRT. HENREFANB SRS EZHNT
&, FHRERETRIBMLTESRZD (SN Figure 52) , B2 B FHAREIAAL,

Mﬁ'ﬁﬂ%éﬁ? USART M IESE (DOR) HIEE S -

THHNRFMHNEHRB THS , ERIENESESTHNVNEHIEURE
CHR9 &/ UCSZ2
OR %7 DOR

B4R = 4EIB 1 A A B MRS = £ BRlpd4P, USART X5 4 ERMR : EXENR
SERX K ZENRSER  ENESER  URMIESER, USART BEFRESE
22 C (UCSRC) TR SHANALSER., FEEX ( REATRIER ) TETF
UCSRA EH &M U2X, EARLER (UMSEL=1) B, XCK WEBEFOSFFH
(DDR_XCK)REBHR 2 A EB ™= £ (EHEX ) iE R ANBE=(MIER), NERDSE
X T XCK B,

Figure 53 J Bt &= £ B EHNER,
Figure 53. Ff#h/= 4B BER

UBRR
u2x
fosc

Prescaling UBRR+1
Down-Counter >l /2 >l /4 2 B
A
OSC — txclk
DDR_XCK
y ¥
Sync Edge
xcki Register " | Detector >,
XCK r'y UMSEL
Pin | 2k° v K
DDR_XCK ucPOL
rxclk

AIMEL 105
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E558A :
txclk KIEEFETEF (REBEF )
rxclk EUWRESEMETH (RIPES)
xcki HXCK S| (NEBEST ), ATRLSMNRKE
xcko HiHE| XCK sIiIHetsh (RNEMES ). B TRSENERE
fosc XTAL S0iZ ( REGERTER )

FARSTE - RISRRER NEe A TREIBXERDS ENERX |, i5Z R Figure 53,

USART KR 4FR & 1788 UBRR M FITHERMHER , — B THREN T2 MBS R S
RRER, BEITHREXN RGN ITE , SHITHEITR UBRRL HiFREEN , 283
# A UBRR FEFHMNE. HIIHRBSHAE— P | ZNHERNRSRRERNEH
EEh , AT BRER S f /(UBRR+1), RAEBEXIRIFRKESNE HATE#T 2, 8
16 oM , BEABRERT ITHEER., RERREFNHERERR TERSSHE
WMER T, BFEMELTFERT —NE2, 8RI6MNRBHRSH , EERSEHBHBUMSEL,
U2X 5 DDR_XCK {8 Ef TEE RN RE,

Table 4844 H T It ERB R/ AR ITEES —fEA NI R TEREXAWUBRRERN

N
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ERBE (U2X)

SAEB A £

2543F-AVR-07/04

Table 48. RFEITE LR

EARK

WREN AR )

UBRR ERITEAR

FRHEEER (U2X=0)

f
BAUD = 0S¢

16(UBRR + 1)

f
_ _'osc_
UBRR = 16BAUD

1

R BEER (U2X = 1) f f
BAUD = —95C UBRR = 23°__
8(UBRR+1) 8BAUD
GEZEE N f f
BAUD = —9SC UBRR = 2S¢ _
2(UBRR+1) 2BAUD

Note: 1. RASRTE W BRI RIERE (bps)o
BAUD K4 ( bps)
fosc  REREPME
UBRR UBRRH 5 UBRRL % {& (0-4095)
Table 56 A T E R LR AT IAET X KA UBRR ZH{E,
BIFIRE UCSRA FHiF#aH U2X RSB MEE MG, ZURANFS THEEXER, H
IHEERSERN | RBZMR "0

REZVIERSRDHERN D EMN 16 FE 8, RS EENEEERMMG, ATEK
BRAGEA-FOREBNBERTRERANHRE , ALEZEXTEEERBNRS
N SERBINRESRIRE, RERWKAXNMER,

B MR ER K B S BBt #h 3K 3 |, 20 Figure 53 FiRo

I AE] XCK S|MB S\ SRt st RS HF R TR |, AURSREN. BSFHFENE
HBEY — MRl , RENATRERSERSR, X—EBSIATHEA CPU K4/
HARVIERT , B AAED XCK MR AR R A LT QKRS

fosc

fxck <

TEEf, BRANBHREMAE , W THLEAREEHEARE  BURERBHY
WE.

AIMEL 107
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CEA:REE N

biAE

FERARPERXN (UMSEL = 1)XCK S| H# A Trterim A (MYER ) Siatepim it ( EVE
X ) FERRILAR. BENIXESEENT AN RRNELANER . £ HEHH
% TxD B9 XCK B4 B9 48 i in 33 B 4B 3 A% RxD # 1T R,

Figure 54. EZEXEHY XCK B 7 .

UCPOL =1 XCK

womo Y Y Y Y

t Sample

UCPOL =0 XCK

w00 X Y Y Y

Sample

UCRSC %7259 UCPOL i #3 TE 2 F XCK B £ Y BN 520 0 3o JR 4 38t 17 KA A ol Ak i HH 2%
¥&. W Figure 54 AR , 2 UCPOL=0 B} , 7 XCK By EFn e H#E , £ XCKHT
PR BEATEIE KA ; & UCPOL=1 Bt , 1 XCK B T F#in & far i 3#E , £ XCK i EFon
HATHIERH

BTHREMHBEZEM LRSS ( FHBUSELENY ) URATUENFTERBMERK.
USART #ZZ LT 30 #A SR HIBMHER :

1 MR

5. 6. 7. 8 9 MNRIE

TREA, TREF BRI

182 MBI
BEW RIS ; SESERBEENREN  BJIEZ&ZTUE 9 MR |, LR
NWEREMNER, MRFEETREMN , REMEFEEEREN , BERERMN., H—IPTE
B EmIL RS , ATAMEMMER T — N ETRO BB | SReEE kit FZERIRAS. Figure
55 TR A AT REV BB ME A S, FEESHHNUEAER,

Figure 55. Mii&=

o FRAME |
RAME

|
wm)\&/0X1X2X3X4XmeXmeXm/m1mm(wmm

St B, BENEBRF

(n) BB (0 ~ 8)

P REAL , TR FTRERBRE

Sp FEibf , BRANGEF

IDLE B LREHELEH (RxD R TxD) , LR ERSAA N SEF

BIEMA LK H UCSRB M UCSRC HFF2aH#Y UCSZ2:0, UPM1:0 5 USBS RE. ##
WEREFERBRNIRE, RENFEMRETHARRAEERTHREELESER,

108 ATtiny2313/V m————————————————————————————
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HTHFRREN

USART ##41k

2543F-AVR-07/04

USART &M UCSZ2:0 HaE 7 BRIBMIMI BB ; REEN{Z UPM1:0 H FERES R
ERBHEA . USBS IREME — NS E RN, BKRR[ZHEE_NMEIEN , BHik
PSR (FE) REE —NERM A "0” RHERME,

REMHITEENBENENMBATRIZE, IREFETHRE  MRHEREFEN
k. REMSHBMHXRNOT

d, 1®..0d,®d,®d; ®dy®0
d, 1©..0d,®d,®d,;®dye 1

D
even
Podd

Peven MBREER
Poss HWREMLE
d, % n NEREEL
RENVATEE-—MBELSE—MFLEMzE,
HITERE 2 EEEN USART #HTHMR{L. MRIETBERESERISFEMNZE , LN

BIRE , AR RIEFEEREBRBERRIEET . X THUIRZIA USART #4E , £4HLA
BAERE2RIMIREM (£ RPIBEER ).

EMUE USART BIRENIZERBRBEBEBNIBTRL THIT. TXC RS A SAARLE
—MEEMNRERBELER , RXC RS AL ARG BRRBEFSEFREEFHRE
R, ERRREREZN (EERERIESTFEF UDR 81 )TXC FREMLTEE,

AIMEL 109
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BUF 2 USART #lfa{Li@F R fl. HIERA TR (PHERER ) NRISIRE , MAMSE
HEBEEN. RERENEBSHE ., BLERFERSRSBRETFER 17116,

SCamra iR ™

USART I nit:
. RERKE
out UBRRH, r17
out UBRRL, r16
. BRES KX
| di r16, (1<<RXEN)| (1<<TXEN)
out UCSRB, r 16
. REMBE: 8 MNEEW, 2 MELLL
Idi ri16, (1<<USBS)| (3<<UCSZ0)
out UCSRC, r 16
ret

c fk@pE 0

voi d USART_I nit( unsigned int baud )

{
1* RERFE*]
UBRRH = (unsi gned char) (baud>>8);
UBRRL = (unsigned char) baud;
|* BBRESKEFERE ]
UCSRB = (1<<RXEN)| (1<<TXEN);
1> REME: 8 N, 2 PMELA */
UCSRC = (1<<USBS) | (3<<UCSZ0);

}

Note: 1. ARBBECLKEETEENLH.
L /O FEBRY B /0 FFeent , XA EW “LDS” . “STS”, “SBRS”. “SBRC’,
“SBR” 5 “CBR” & W imEy & /0 FEBMESAE “IN°, “OUT”, “SBIS”, “SBIC”.
“CBI’ 5 “SBI" 8%,

ESRNNBLEFARMERNENSH, BRIEPHEE, AMTFSNARFEREEN

BIERERHGER KLNIKRICRBIUNEEREEIRFS  A5HTE /0 BROH
{LRIBASE -k,

10 ATtiny2313/V m———————
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BIEBAE - USART KIXBE ={I UCSRB H1782M &% A iF 1 TXEN SS4E8E USART MIBIE 3%, EAES TxD SIM

BA 5 B 8 MR 5 R REM

2543F-AVR-07/04

9B A 1/0 ThAERN4K USART ZHEERFEUA , BN RIXBRM BITRHSIM,. REREE
REFRIEER, TEEASHSEHE. NMREARSREER , BT XCK 5| M LAYE &
E 5 BN BB R X R BT E

FEERXENBRENRILEEERTEHERELE, MEIEESN CPU X UDR FiE
BNERE, YBUFER[UULEHT—WEER K SFNBEENEEIBVTES. Y
BUSTERLTERARS CREEERTHRESR ), el —MBENARE— ML
FBRELER  SHNFHFOBE, —BEBNTESRINRTHINOHRE  BReBRRRIRENKEESER
LTRFAH—5 UDRE frEXARBARNEERENFF. HYEENBELTF 8L
B, BEA UDR HNNEMNS /LN H A, YR, ITARKB I EEEDHE
USART, ELRARBHPERENBEFHT R16,

SCamkmpIR O
USART_Transmi t:
. EEREENENE

shis UCSRA, UDRE

rinmp USART_Transmt

. FFHEHAE R | REHE
out UDR, r 16

ret

C REpiIR "

voi d USART_Transmit( unsigned char data )

{
|* ZEREEERE *|
while ( !'( UCSRA & (1<<UDRE)) )

1% (FBIEHA L, RIEBHE]
UDR = data;

}

Note: 1. ARBBECLZEE T EEMN L,
L /O FFBNRY B 0 FFeent , XA EWM LDS”, “STS”, “SBRS”., “SBRC’,
“SBR” 5 “CBR” £Wif [y & /0 HFEEMIESAE “IN’, “OUT’, “SBIS”, “SBIC”,
“CBI’ 5 “SBI" 8%,

ENMNEFRREERAFNERXEANEIER , BIRN UDRE HREZFLEEEHEINE,

MBFERTHRESESZFN , WBESASHBRNREEPHERFIHT,

AIMEL "
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B9 MBIEALAY 77 KR E M

MBLE O BB BEN (UCSZ=7), NATFHRIENSE 9 WEAEEEE UCSRB
TXB8 ,AEHFHESMNBEE AL ERIIEFFRUDR, U TREFA L AEIVEBENEE
Wisl ¥, ELRRBPFELENBEERIE R17:R16 FEHRT,

SComaapir 0

USART_Transmi t:
. BRREEERE
sbis UCSRA, UDRE
rjinmp USART_Transm t
D FEIMMr 1T FEHFTXBS
chi UCSRB, TXB8
sbrc r17,0
sbi UCSRB, TXB8
i WE 8 (BB HA TG, REHE
out UDR, r 16
ret

C R plE M@

voi d USART_Transmit( unsigned int data )
{

1% EHFREEWEERGE *|

while ( !'( UCSRA & (1<<UDRE))) )

I* FE9WEFHFTXBE */
UCSRB &= ~(1<<TXB8);
if ( data & 0x0100 )

UCSRB | = (1<<TXB8);
1% fIBBEHAEEE, REBE]
UDR = dat a;

Notes: 1. XMW NEBEAEI., MR UCSRB WARENMATEREEN , MK U#E—SK
1. flan , Mk{t/a RER UCSRB 178589 TXBS i,
2. ARBBECLEETEEN L,
/0O FEB/HTE /O FEeent , KAAE M “LDS”, “STS”, “SBRS’. “SBRC’.
“SBR” 5 “CBR” &1 E¥ & /0 FEH/MEBESNRE “IN’, “OUT”. “SBIS”, “SBIC’,
“CBI’ 5 “SBI” 6%,

FIONBEESHNBEEPATER UM , ERSBE AIUATHIE,

12 ATtiny2313/V m———————
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BIX B A i

FETRRNN

BIERXER

2543F-AVR-07/04

USART K% EF MRS USART HiEF 732 =455 UDRE RAZ MG RITE TXC | H
ANPRAS AL ER AT A= A FR

BIEF 788 UDRE MENRREEZEHBEBTUEZ —IMFHNRE, ZNEREE
HERERME "1 BEEREPRLETERENBENESE, NS5URNB[HERE , B
UCSRA BESERZNVNEE "0

% UCSRB HEHITHHEFFHZ P M SN UDRIE 7 "1” it , RE UDRE #iE (
BE£RBHUERE ) , S~ % USART BIBFFH/EFIIE R, X FF85 UDR MITERE
958 UDRE, ¥XAFMARNNEHBRES  ERESEREHIHMBRESEFPSMAE —
N EIES UDR LUESE UDRE ; IERE I RIESTEREF M, &N —BiZH KRR
SR — NN FECNBIR A,

UEBEANREMBHAEBNEES  BRNAEEHRSRP EETHORER | FELERIRE
TXC B, TXC EEAELERPIMHMITEH BN ES , LA EZNVE "1” KiEFSB, TXC IREN
FNFRAWM RS-485 FENENTEEEO+2ER. EXENAE , —BEETE N
ARFEMARBOEE & HHE AZBIRS.

% UCSRB LRI KRIX &G R P UTFRE(L TXCIE 5£ B M EREIIWME RN "1” 6t ,BE&E TXC
FREMMEBN , USART KIELRPUTEHINIT. —BHAFKBRZER , TXC IrEM
EN# B3ESE , FALEBREF T 4HIT TXC BFBRME,

AR A BN RITRIEMAE KN R R, REMFERE (UPMT = 1) B , RIA$ER
HEBERSERENRE —NEFE —MFIEAZEEAFTBEREAN,

TXENBER  RASIMANBEAETRERERTRBEERIL  BRAEBUEF
REREEFTERTRBEEERENRIE. RIAREILLF  TxDEIHIREHBER /O W#E.

AIMEL 13
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BMIEEW - USART EIREE =1z UCSRB HERMEW AN (RXEN) BN B3 USART #ILEE, IR HAELE RxD

BA 5 B 8 MNEARALEY 75 B Wb

KYEIE S| I I RE4R USART ZHEEFREUA , MOV IRRERMY B TR A O, HTHRERZR I E
EEREBHFRER, RERARNKR. MREABSRE , XCK 51 LAY RS A J
fREETE,

—BERELNE - NERWBEBEN  EFRERREE. BiRuENE —BIEESRAR
REMNRAFRY XCK rtep TN, EEKRE —mBRBENE —MFIEf, RERIHRIE
BOEANBRBNFFR. B-NMELEASWIRKRZHE, BRIFE-—MELNE  BRB
UEERRES T N ZEOREN. INBUFFRPHANDFREBIREKE TR
o BT BRE UDR B AT AR B W E RN AR

UTRFSA H—N RXC iR KRR A N EBHBENS 7. SHEMDT 8 et , N
UDR BRI S LIUN 0. LR, BITARRBZEE EEIHEL USART,

SCamra iR ™

USART_Recei ve:
. FEHERBE
shis UCSRA, RXC
rjinmp USART_Receive
. MBI PR H R B
in rl6, UDR
ret

C fk@pE 0
unsi gned char USART_Recei ve( void )

{
|* ZFERERE]
while ( ! (UCSRA & (1<<RXQ)) )

1% MEHEE P IR IR EIHHE |
return UDR;

}
Note: 1. ARBBECLKXEE THMMNLHE,
% /O FEHB/RY B /0 FFEnt , XA EWM “LDS”, “STS”, “SBRS”, “SBRC’,
“SBR” 5 “CBR” &R 158 ¥ & 1/0 FEFESHEMNIESRE “IN", “OUT”, “SBIS”, “SBIC",
“CBI’ 5 “SBI" 8%,

FEREPFHEEH , HHBIKRE RXC FREREFHRFEEAEBE IR,

14 ATtiny2313/V m———————
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B9 MBIEALAY 77 KR E M

2543F-AVR-07/04

MRIFET 9 MHBEHEIEM (UCSZ=7) , £M UDR EHUE 8 U 2 B4 E LRI FF
£5 UCSRB HJ RXB8 LAIRBEE 9 (uBiE. X MHNBEHAER TIRSHREN FE, DOR K&
UPE, IRAE T ENUCSRAFKE , #IE BT UDRIKE, ELUDRFM# 2 T o TR E
HES FIFO HPIRAS |, X E#EME FIFO 78 TXB8, FE. DOR K UPE i,

BETRORBROIBRT —MIRH USART U EER | 15 88 1040 22 Oy 348 AR S Lo

SComizapieg (O

USART_Recei ve:
. EEFBNHRE
shis UCSRA, RXC
rjinmp USART_Receive
. MEBEFFRBRE, F 9 MRHE
in r18, UCSRA
in rl7, UCSRB
in r1l6, UDR
. WRHE, &E-1
andi r18, (1<<FE)| (1<<DOR) | ( 1<<UPE)
breq USART_Recei veNoErr or
| di r17, HGH(-1)
| di ri6, LOW-1)
USART_Recei veNoError:
 WIEE 9 WHHE , AFRE

| sr rl7
andi r17, 0x01
ret

C RpE "

unsi gned i nt USART_Recei ve( void )
{

unsi gned char status, resh, resl;
1* EFERBHE *|
while ( !'(UCSRA & (1<<RXQ)) )

1* MEHHEPRERE, FILRYE ~|

status = UCSRA,

resh = UCSRB;

resl = UDR

|* ZRHLE, &E -1

if ( status & (1<<FE)|(1<<DOR)| (1<<UPE) )
return -1,

1> TIEE 9 WHHE , AEiRE ]

resh = (resh >> 1) & 0x01;

return ((resh << 8) | resl);

}

Note: 1. AARBBECLKXEE THMM LA,
Y /O FER/NY B /0 FEeent , MR EW LDS” . “STS”, “SBRS”., “SBRC’,
“SBR” 5 “CBR” &R iAB)¥ & I/0 FEFHFMIESNRE “IN", “OUT”, “SBIS”, “SBIC”",
“CBI’ 5 “SBI" 8%,

LRI FEHITEMTEZRFHREN /O FESF/NANBRINFER/HF, XihgEMLE

LT NEREFBRORNE. CRUTREREMBRT E435 BN BIE,

ATMEL 115
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U ST RURR & P i

BPEBRERIRE

USART #8588 —Mr& B RIEBENENIRES

BWERFE (RXC) ARGHBREFSEFREERZHNKIE, YBKREHPBFPER
BHAOBER , R 1, HBREPRERA O ITEERIEHOKE ). WREWRES
WEIE (RXEN = 0) , EWE 2B RFE , M RXCES,

B {7 UCSRB M4 RAPUTERE( (RXCIE) & , RE RXC Hr&EM ( B£ B/ R
) RRTF=4 USART BINE R P M, A PRiA N THRIBZRET |, BIEERE R+ R
SEFEFLTM UDR EEBFELE RXC i7E , BN IRAEFHLBRF—EFR, -1
PR A%,

USART #8588 = MEIRIRE :  Mi4EIR (FE), HIEEH (DOR) RFEBRKE (UPE). ©
NEI T HFFEE UCSRA, HBiRFESHEN —EBRFEZKREDEEP. HTIEE UDR
2WERPEE , UCSRA HABRMAERZEWEPEE (UDR) ZHIEA, HIRFENS —
MR —MRECNBTEELSRHESRERENR, ERANTRISHRTRWREZYE , X
PATBIRER AT X EEIRFERENMLEES "0, AN IRIRSE T8 £ i,

MR IRPRE (FE) XA T EMEEZEREBAFBPHN T — N EmH E —MEIENHRS. =
ILZIE# (R 1) W FE #5&R 0, BN FE FRERN 1, XMRETARENES EX, &
R E A T4 E, UCSRC 1 USBS MR EBEFME FE #r&f , BAKRTE
— I, BREZBEHMNELNY., ATSUENSEHERE , 5 UCSRA X — {74
2;‘1'% 00

IR LIRS (DOR) RAM TEWE HRBER THIERR, JBEKREHHFH (BT
AR ), BRBAUFERXEHRE , st — MR ERA  BEEHMTE
T o DOR #R& B BIRAERKIE — R UDR AT —RIEEW UDR 2BEXRT -1
ESHBEM. I T SUENRAERE , B UCSRA BX — I AME 0, = EIEMEL
HWMBNFFREAZRETRE , DORIREHBES

FRRWERS (UPE) B , MIBREFSRFH T —nBEERREEFEER. ORF
ERERBRE , ML UPE LREFT. N TEUEMNHRMFERE , B UCSRA BfiX —fis
ME 0, AWHESR P109" ITEFBREM " K PIT7T FBRE "

116 ATtiny2313/V m———————————————————————————————
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TRKR

B REER

B FT B2 = 2R

El RSB

2543F-AVR-07/04

FEREER L UPMI BB T ERKER. RENER (BREER T RE)H UPMO
BE. FRRKRMERE  REFFITERARENFTEHILERSHENNTBARTLE
B, REARNERENF LU -BEEERRE PR, XHERTUED RRFER
BHEIRINSAL (UPE) REEZRKHIMFRERTH/ER.

MET—IMMEBEREABFRENBEETERER , HEFBRBMERE (UPM1=1), T
UPE Bfu, BF#EWEHES (UDR) #ULE , X—N—EBEE XK.

SREBRNE , RIHRWRDZEER, EERROBIEFEXR, FiEZKEE (RXENF
F)E  BUERFTESA RD 51/ ; #WE TR FIFO b2 WRIH . ZrrashBEN
=Ko

IR RNER R BT ER FIFO BWRIRT , ZEasiE =, SBRBRHNKIERLR. MRATH
EMAREEERETRIFE TR , WEE—ERN UDR EX| RXC #r&FT. THEHH
RBETR T WA RIHERE PR,

SCRBpIE ("

USART_Fl ush:
shis UCSRA, RXC
ret
in rl6, UDR
rjnmp USART_FI ush

C REpiIR"
voi d USART_Fl ush( void )

{

unsi gned char dumy;

while ( UCSRA & (1<<RXC) ) dummy = UDR,
}

Note: 1. AARBBECLKXEE THMM LA,
L /O FEFEH/ AT E /0 FEesnt , KA EW “LDS” . “STS”, “SBRS”, “SBRC’,
“SBR” 5 “CBR” &£ W im Yy & /0 HEEBMESAE “IN°, “OUT”, “SBIS”, “SBIC”.
“CBI’ 5 “SBI" 8%,

USART B — M8 EE tMBERER TAXRLERSHFEZR,. HHIREZERT
B M RxD SIH@ ANRS BITHEMATHARSRN T, BJERESERERE , ¥
B —EEERSBIEFAANE —NHE MAMESBKRENR TR, RSBRH
ITEBEARBTASSRSRNTNEE. MM ANERE —MATE2Em LK.

AIMEL "7
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REFT

RE 75 HE

RS2 E M AN B THREMS NP4 EIZ R, Figure 56 BR T X ALITEM
RBVARESRE, EEIHEEXNTEEEIEREEN 16 F, SEIERXTUARS
W8 Z, KEFMAXRFRHTEEMERNWBLSHEIL, FABERR (U2X =1) ES
TRt EERK, RxD &Z=W (BN BEEMBIRES ) i, REER 0

Figure 56. #2181

RxD IDLE START BIT O

samge | [ 1 bt 1 ! [ A AR

(U2X=0) [8 ]9 J1to]1n 12 13 14 15 16

it f
SN A A

(U2X = 1)
Heteh iR E BN E RxD & E—1NEHE (ZH ) THE (7R ) WBEFHTR |, BRuR
MNESIENEEZ . MERR , RINARE 1 ZRRE—0 X, AF N MESZEAX
8., 9, 10(EBEERX ), HXMH4, 5. 6(FEEX), RYUMREERE —NEEN
BN, MRXEAXEFHNFNRESNIZEESEF (ZHRR ), BANVSEAN
ERRFMBELES  BRRZESFT - IHSIENBEF KR, WRELNE—NERH
BIGN , N IREZBEREL AT hERKE. 8—MERUBLSIARENEDS T
&O

B SEAVRS cE  BERETETTFET. BERELTEA —MRBSHK
Bl - I EEC. XMTRESNEZEREATESR 16 MRES , #EREXTER 8 MR
o Figure 57 &R TN BBUMTBAUMN RS, BIRERBERET T 1N EF , XA
BFETHREREL THAMHRSFS.

Figure 57. ¥IE R TR ALAY KA

RxD >< BITn ><
bt Pt
(U2X =0) 12 3 4 5 6 7 [8]9J1wo]11 12 13 14 15 16 1
same | et 11 .
(U2x=1) 1 2 3 7 8 1

BEZBINBBCNEBBFNG ENSHRIE RRYREN = MERTEALH O
REHRF, NTREXLERE K EBFXEFSHESDHES. SHRREXHEIHE
B : B 2 A RAE 3 A REEBRBET | BABKARNBE 1, MR 2 NKFE
SN REEHMREBE ﬂBA}%LBMi?ﬂBUME’fEOO X MRxD S| AR E SR , SHE
RUOEARS R —MEBER. RERETREEHT  BIERE— N EEBHRIEMN,
Hhtas T E— MBI, BREGRREMNELA,

Figure 58 EA TE LUK |, MR T —MESERNUKZE TR HINER.
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Figure 58. E1L{U R T — MBI R

RxD STOP 1 (A) (B) (©)
Sample |<i>| T T T
(U2X =0) 102 4 6 7 [8 ]9 J10]ot o1 on

f
Sample P_t—ﬂ I

(U2x = 1)

B
Pdhdd !

ZHRANEILUEFEER, BFELMNEE O, AN RIS FE B,

MRBFEBE-RHAT NS EMRAIBERE | HEAREE L — N EENOR T B BEM, %
EBERF , E—MEETHRERL TR ETE Figure 58 Y A R, EFEIERNTE
—MEEFRERILITGERE B R, C RUNZBEILNVNERNVE, WRAMHKRE
R R TSR

BURSENIETSERRTERINBEERERADBREECEANTIEERE, MRLXE
BUN RISV S RAMHBEN  REBRBAS~ LRGSR SEHBNRE (L
Table 49) , BBAEWER T ESRANESL,

THHLAXATARITERERAZRSN I RERRRERNEE,

____(D+1DS 5 - _(D+2)S
slow = S_1+D-S+5; fast = (D+1)S+S,,

R

D FHKERTFBUKENSMOD=5F101%)

S BUNRHEH. EBEXATS=16, FEREXT S=8

S ATZBRRNE-NREFS. BEERXT S =8 , FEREXT S =4
Sy ATEZBRRNFPEAREFFS, EBEAT Sy =9 , FERKXT S, =5

Roow =HEXH, RENBERMARRSHEERRISRNLE ;| Ry RTEZN, R
HHER ARR SRR RSRNLEE,

Table 49 M Table 50 5 7 RF N E A BERBRIFRIRE, FEIENE  HBEA TR
BEANAEARNZIER,

AIMEL 1o
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Table 49. TEEX THENFRABERFRFRIRETE (U2X =0)

D HEENRAEKESRRE
#(BIB+BBA) | Ryw(%) | Rug(%) | BAWKIEE (%) (%)

5 93.20 106.67 +6.67/-6.8 +3.0

6 94.12 105.79 +5.79/-5.88 +2.5

7 94.81 105.11 +5.11/-5.19 +2.0

8 95.36 104.58 +4.58/-4.54 +2.0

9 95.81 104.14 +4.14/-4.19 +15

10 96.17 103.78 +3.78/-3.83 +15

Table 50. FEFER THENZTAZRESBFRIRETEE (U2X =1)

D HENRABUERIRE
# (BB +BBA) | Ry, (%) | Rug (%) | BAKBIRE (%) (%)

5 9412 | 105.66 +5.66/-5.88 +25

6 94.92 | 104.92 +4.92/-5.08 +2.0

7 9552 | 104,35 +4.35/-4.48 +1.5

8 96.00 | 103.90 +3.90/-4.00 +1.5

9 96.39 | 103.53 +3.53/-3.61 +15

10 96.70 | 103.23 +3.23/-3.30 £1.0

LREFNRABPRERREREBRERRBNREZINEABREEERETEN
B TEHM,

FERUBESRRERRENATERREARD. B, BRSERENH XTAL) NREMT®B
EERERIEREAX. FARERRTERSNMN —RASHLWRA  EX TiERSEM
5 REERSBFIEANRERR , REMNHTEEET 2% NREE. F-MRENFEERR
HFEHZT, RERRERT —ERBEIN RGN 2GR FHRER, et
ALAHE UBRR B , EBIREEETAER,

ATtiny2313/V m———
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ZRERBERER

£ MPCM

USART & 17351t 3

USART I/O #iE& 787 - UDR

2543F-AVR-07/04

B UCSRA W 24 B2 BEE L (MPCM) AT AR USART #: Uk B35 UK B 19 B dm o3t 17
g, BLZEMUFEDNWIFEZE  BRLFABRREFR, E—PSLERRS
F, AERBEIENNRTELHTREE  XMIRAERNELD TEE CPU LEHNEIE
WE I E. MPCMAKIREFRZMAER/NTH BERASLERBEEXNRES ,
CHNERFELBRRE.,

MRBWEEFFIERNBEMKERNS B SN , BLE—PMELEMNRTX—MITEN2HIE
ERbHER ., MRBWESFTIZEBMBRENKER O , BAHSE 9 {7 (RXB8) RKBER
BIEERMUER, WRBEMREMNN (F—NMEIEMIHE 9 NREM ) 1, BBLIX
EHHEmE AN ERAE L,

EZNERBEEXT , SMIMLERATUM - ELERHWHE. ELEBT BB
USRI E PR F UEAY R — ML IRRR . MR FUTE —MCER | EREFRBEENK
7, MEMHMNLERSZHIXLENEDERE S — Mok,

FHF—MERNENHILIEEERIE , SUER 9 MEEWHER (UCSZ =7), NREHHN
E—bithi (TXB8 = 1) FRIFEE 9 (TXB8) B 1, IR R —MERIEMN (TXB = 0) BT
BE, EXMERT , MCESXATET 9 HIEMER.
THERNESHWERSEEEX THITHRESLRNSE

1. FIENAGERETEEZSLERBEEN (UCSRA FFHEMN MPCM &1L ).

2. EREBREEMUME , FIEMNGESESERFIZEL . MAEES UCSRA
B1FEM RXC EEE L,

3. B MMNLEHRHFLEMUDR FEHNNEBCHEEBCREMIEFR, MREH |
EZ UCSRA Y MPCM i , BB REEFT — Nt FTHEIR |, HREE
MPCM H 1,

4. WIUHOMNLESFEURFAEHNHREN  EEKRE—NFRbatia, mIRLREE
MPCM 77 1 BIMALER 25 72 BE X L B3R o

5 WIUMNLEBEHRERIZE—IEENSE , ©FENMN MPCM , AEFELEHRAX
BET— N titi, REFE 25 2ENSTREEHRTT,

£ 5ZE 8 tLFHMERXNEAUN , BERTERR , BABZRSEXAEFEA n M n+1 DI
X2 EHTIHR HFERBNREBEAMRNFTRAKERE X REESEXNITER
EEEREE. MRFEA 5 E 8 LFHMEN | KIXBMIZIRER ML (USBS =1) ,
HAWE—ME AL TR e s,

FTEFEAE - B% - BIEES (SBI M CBI) ki&{E MPCM £, MPCM H TXC {rE A
E#9 /0 Bt , £/ SBI = CBI E R R« M EES,

Bit 7 6 5 4 3 2 1 0
RXB[7:0] UDR (&)
TXB[7:0] UDR (E)
®/B RIW RIW RIW RIW RIW RIW RIW R/W
HaE 0 0 0 0 0 0 0 0

USART RIZHEEHHFFRM USART BKBIIEE HHFFRLZHMEM 1/0 ik |, F
USART #EF 7R UDR. FHIIFEE A UDR B ERFRBRENRRXEREE TR TR
(TXB) , % UDR BYSRFRiR B8y R W BIERE H & 787 (RXB) AR,

£S5, 6, 7THRHFRERXT , REANSUERERZH  MEWRBFNWFEIRENR 0.

HELH UCSRA EH 723 UDRE fr B G W UAR & X B esit 1T Big1E, 1R UDRE
REEBN , BABEA UDR WEIEAM USART RIXEZAHK, UHMBPBEAREEHSERS ,

AIMEL 121
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USART #HFIIRASTEERA -
UCSRA

EBNFESNE , RESTEEENSIAEBNTES. REHIESRTHM TXD 5
B H o
BREFS[STE—NIFR FIFO , —BEWEHF[HI U FIFO MEBT RS, Hik

FENIX—EF L TEAE - 1535 - 55 (SBI # CBIl). FANZEHES (SBIC # SBIS)
REEN , BAXEEEERE FIFO BRA.

Bit 7 6 5 4 3 2 1 0
| Rrxc TXC UDRE FE DOR UPE u2x MPCM | UCSRA

®I/IE R R/W R R R R R/W R/W

HE 0 0 1 0 0 0 0 0

« Bit 7 — RXC: USART EI4& R

BWE PP ERIZHENOHIER RXC B , BENES, BWESEIER |, BREHSEHER
¥, S RXCESE, RXCHETARMTEZWLRBPM (I RXCIE (IR ).

+ Bit 6 — TXC: USART XX4& %

REBMEPBEDHNBEREY | BN EIXEFES (UDR) B2t TXC B, ITRXE
RePWiEt TXCHREBEFES , A LU B 1 #H1TERIEME, TXCAHRETHRZELRX
LR (XS TXCIE 3R ),
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» Bit5— UDRE: USART ¥ iE5 8820

UDRE#EIEH K EZ HEF(UDR)RBER T ZKFEIE. UDREA1IRAZRHEEAZ ,
HZFHRITHIEER. UDRERE AT AR EHRFESEES = (X UDRIEMHIHER ),
£U/5 UDRE BV , RPRABCLHE,

» Bit 4 - FE: M=

MBEWEFBZRINT —NEFEMNER , MEREFEFNT—INEFNE -
ZIEI N 0, BRA FE B, X—{u— Lﬁx&E?U?ﬁWE/*%%(UDR) BILEL, LHEWEH
ZIEfI A 1 HT FE ¥rER 0o 5t UCSRA #{TBEAR , X—IEE 0,

e Bit 3 - DOR: ¥iET %
BIES RN DOR By, HBWEHSHIH (TS Tﬁﬁ/\iﬁzﬁ) BRBNFEFESREXEHE,

Lt i W B — N E R R R ?&E;ﬁﬂj MEET. X—U—EBEERERZWE DS
(UDR) #i2 B, ¥ UCSRA H{TEAR , X—EE oo

+ Bit 2 - UPE: USART F{EREEIR
éﬁﬁm‘*ﬁ (UPM1 =1), BEKREFSBDFERINT - N E2FETBREEIRN
UPE By, X— U —BEEREZEWEHES (UDR) ik, X UCSRA #{TE AR ,iX—
NEEQ,
o Bit1-U2X: {5 K%

— XN FLREEE N, FHABSBREMFLAES,

WAV E 1 AR, HEFMN 16 B3 8  NMERN TGRS BEEENNERERNG,
+ Bit0 - MPCM: Z4ER/EBEFER

REMMNEHZAERBEERN. MPCM EfUfF , USART ERHFZEWENWALETFS
atﬂziﬂ:ﬁ EHR ARG 2, KIEFFTEMPCMRENEIE, FHAEEESE P121°
ZAEBBRAERX "

AIMEL 123
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USART #HFIIRASTEEE B -
UCSRB

Bit 7 6 5 4 3 2 1 0
| RXCIE | TXCIE | UDRIE | RXEN TXEN | UCSZ2 | RXBS TXB8 | UCSRB

®/B R/W R/W R/W R/W R/W R/W R R/W

HE 0 0 0 0 0 0 0 0

 Bit 7 — RXCIE: 1k 4 R h dr{sE Rk

B EERE RXC FHlff, 2 RXCIE N 1, £ B HtrEN SREG BfZ , UCSRA F1788
B RXC 78 1 B ATLA= 4 USART $ZUR 45 R 7,

+ Bit 6 — TXCIE: RiX45 R P Hf{EaE

BLEERE TXC i, X TXCIE I 1, 2 FHHIFREN SREG EfZ , UCSRA F1EH
TXC 777 1 BHAIBAR= 4 USART K% 45 R B i,

+ Bit 5 - UDRIE: USART BB FERs =P lEsE

B 5fE8E UDRE F#, % UDRIE h 1, 2R MitrEN SREG 1% , UCSRA 1785
#) UDRE 75 1 Bt aJ LA 4 USART $IE & 1728 28 AR I,

o Bit4 — RXEN: UfEae

EfIEREE USART #21K88. RxD SIMIAYE A% O ThAE# USART JhAEFREVMR, 21
BB RIFTIEZWE RIS |, H#E FE. DOR & UPE (&L,

o Bit3 - TXEN: &3XfERE

BAESENE3 USART Xi%88, TxD SIHIAYIE i O hsE4k USART ThAERTELK.
TXENBERE , RESIMANBRBEARTERELA RSB TEBELRIL EAEBNEE
BELARENSEESRTSEERRENERIE, £XBEILE , TxD SIS HiEA /0 ThEE,
e Bit2-UCSZ2: ZFKE

UCSZ25UCSRC&HEZ 2K UCSZ1: 044 E — BRI LLRERFEMAIE SN BIEMNE(ZR
KE ).

« Bit1— RXBS8: U HIEH 8

3t 9 (L ABITWIHITIRMERT , RXB8 25 9 MNRIE, BN UDR B RNHEZAIE L
E iR H RXB8,

» Bit 0 — TXB8: KX iE1 8

Xt 9 fi BRATIUHEATIRAERT , TXB8 25 9 M #EfL. B UDR oI B REN CHITEEAE,
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USART 2 HMRETFFEEC -
UCSRC Bit 7 6 5 4 3 2 1 0
| - UMSEL | UPM1 | UPM0 | USBS | UCSZ1 | UCSZ0 | UCPOL | UCSRC
®/5 R R/W RIW RIW R/W R/W RIW RIW
e 0 0 0 0 0 1 1 0

+ Bit 6 —- UMSEL: USART # %1%
BYX—URERELSHFL THEER,
Table 51. UMSEL i&&

UMSEL I 5o
0 RHIRE
1 EEZ:1(3

e Bit5:4 - UPM1:0: FEKEER

XANVRETEBRENERXHEETERR, MRFEETFERE , BAELERE £
ERFLBITEHELEZTBREM. X —NMERINVHE  BRSHBETE—FTE
{# , #5 UPMO FRREME#H TR, MBFEE , BBARKS UCSRA 8 UPE B,

Table 52. UPM % &

UPM1 UPMO FEEX
0 0 =g
0 1 RE
1 0 B
1 1 TR

» Bit 3 - USBS: £1-{7i%%
BiiX — I AT LR BE LT A 2, B AMIX — IR E,

Table 53. USBS iR&

UsBs LT ALE:
0 1
1 2

o Bit2:1-UCSZ1:0: KB

UCSZ1:05UCSRBEHZ8M UCSZ2& A E— B IEEREM T SN HRBEMR(Z/HE
E ), W P126Table 54,

AIMEL 125
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USART B4R %78 - UBRRL
5 UBRRH

Table 54. UCSZ iR &

ucsz2 ucsz1 ucszo FHKE
0 0 0 512
0 0 1 6 fu
0 1 0 712
0 1 1 8 fu
1 0 0 =8
1 0 1 =B
1 1 0 =B
1 1 1 911

» Bit 0 — UCPOL: Bl it

X—UATESITHEEN, EARSENN  FX—AEE. UCPOLIRE T % th iR
R E M ABERSE | URESE XCK 2B XK,

Table 55. UCPOL iz&

UCPOL | RIEWIBMHE (TxD SIKAME ) BEWRBIEMN KR (RxD SIEHIHA )
0 XCK t#iR XCK TR&R
1 XCK TE&n XCK L##m
Bit 15 14 13 12 11 10 9 8
— - - - | UBRR[11:8] UBRRH
UBRR[7:0] UBRRL
7 6 5 4 3 2 1 0
BB R R R R R/W R/W R/W R/W
R/W R/W R/W R/W R/W R/W R/W R/W
HEE 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

e Bit15:12-&#H&
XENERUEHEAMREN. A TESUENHEHRE , B UBRRH X EMNES,
+ Bit 11:0 - UBRR11:0: USART HisXR 51788

XN 12 U EFREE T USART KB EELE, E+ UBRRH 88 7 USART K4E
Z41, UBRRLEETIK 8 i, KIEEMUTNER EERHTHRBELAAZIIHRA, B
UBRRL 37 BN E #1435 3 0 851 85 o

126 ATtiny2313/V m———————————————————————————

2543F-AVR-07/04

TEL:15013652265 Q0Q:38537442



kit A Tt e1p 231 3/V

RERSENHIF PR RIERIEIREME R | RS EXTRE AN RISETET Table 56 # UBRR
BEXRTE, RPNWEASKEETHETENESESEREEENRERES 0.5%,
EENIREGRULUESH  BREBNRABREARE BIALESTEHARREN (3
EPMREIHEEBE"), REAUUESHNTARNITE :

Error[%] = (BaUdgthng:: Mateh _ 1) * 100%
Table 56. BRAKFARM=E T iR E UBRR W6+
f,sc = 1.0000 MHz fosc = 1.8432 MHz f.sc = 2.0000 MHz

- U2X =0 u2Xx =1 U2x=0 u2x=1 U2x=0 u2x=1
(bps) UBRR | iRZE UBRR | iRZE UBRR | iRE UBRR | iRE UBRR | iRE UBRR | iRE
2400 25 0.2% 51 0.2% 47 0.0% 95 0.0% 51 0.2% 103 0.2%
4800 12 0.2% 25 0.2% 23 0.0% 47 0.0% 25 0.2% 51 0.2%
9600 6 -7.0% 12 0.2% 11 0.0% 23 0.0% 12 0.2% 25 0.2%
14.4k 3 8.5% 8 -3.5% 7 0.0% 15 0.0% 8 -3.5% 16 2.1%
19.2k 2 8.5% 6 -7.0% 5 0.0% 1 0.0% 6 -7.0% 12 0.2%
28.8k 1 8.5% 3 8.5% 3 0.0% 7 0.0% 3 8.5% 8 -3.5%
38.4k 1 -18.6% 2 8.5% 2 0.0% 5 0.0% 2 8.5% 6 -7.0%
57.6k 0 8.5% 1 8.5% 1 0.0% 3 0.0% 1 8.5% 3 8.5%
76.8k - - 1 -18.6% 1 -25.0% 2 0.0% 1 -18.6% 2 8.5%
115.2k - - 0 8.5% 0 0.0% 1 0.0% 0 8.5% 1 8.5%
230.4k - - - - - - 0 0.0% - - - -
250k - - - - - -~ -~ -~ - - 0 0.0%
sFAM 62.5 kbps 125 kbps 115.2 kbps 230.4 kbps 125 kbps 250 kbps

1. UBRR =0, iR =0.0%
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Table 57. BRA#KZ =ML TIRE UBRR B HIF

f... = 3.6864 MHz f... = 4.0000 MHz f.o. = 7.3728 MHz
N~ U2x=0 u2x =1 U2x=0 U2X =1 U2X=0 u2X =1
(bps) UBRR | RZE UBRR | RZE UBRR | RZ UBRR | iRZE UBRR | iRZE UBRR | iRE
2400 95 0.0% 191 0.0% 103 0.2% 207 0.2% 191 0.0% 383 0.0%
4800 47 0.0% 95 0.0% 51 0.2% 103 0.2% 95 0.0% 191 0.0%
9600 23 0.0% 47 0.0% 25 0.2% 51 0.2% 47 0.0% 95 0.0%
14.4k 15 0.0% 31 0.0% 16 2.1% 34 -0.8% 31 0.0% 63 0.0%
19.2k 11 0.0% 23 0.0% 12 0.2% 25 0.2% 23 0.0% 47 0.0%
28.8k 7 0.0% 15 0.0% 8 -3.5% 16 2.1% 15 0.0% 31 0.0%
38.4k 5 0.0% 11 0.0% 6 -7.0% 12 0.2% 11 0.0% 23 0.0%
57.6k 3 0.0% 7 0.0% 3 8.5% 8 -3.5% 7 0.0% 15 0.0%
76.8k 2 0.0% 5 0.0% 2 8.5% 6 -7.0% 5 0.0% 11 0.0%
115.2k 1 0.0% 3 0.0% 1 8.5% 3 8.5% 3 0.0% 7 0.0%
230.4k 0 0.0% 1 0.0% 0 8.5% 1 8.5% 1 0.0% 3 0.0%
250k 0 -7.8% 1 -7.8% 0 0.0% 1 0.0% 1 -7.8% 3 -7.8%
0.5M - - 0 -7.8% - - 0 0.0% 0 -7.8% 1 -7.8%
1M - - - - - - - - - - 0 -7.8%
gR0 230.4 kbps 460.8 kbps 250 kbps 0.5 Mbps 460.8 kbps 921.6 kbps
1. UBRR =0, i#2 =0.0%
128 ATtiny2313/V m——————————————————————————————
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Table 58. BRA#K7 =R ME TiRE UBRR B HlF

f,.. = 8.0000 MHz f.o. = 11.0592 MHz fo. = 14.7456 MHz
N~ U2Xx=0 U2X =1 U2x=0 u2x =1 U2X=0 U2x =1
(bps) UBRR | iRZE UBRR | RZE UBRR | RZE UBRR | iRZE UBRR | iRZE UBRR | iRE
2400 207 0.2% 416 -0.1% 287 0.0% 575 0.0% 383 0.0% 767 0.0%
4800 103 0.2% 207 0.2% 143 0.0% 287 0.0% 191 0.0% 383 0.0%
9600 51 0.2% 103 0.2% 71 0.0% 143 0.0% 95 0.0% 191 0.0%
14.4k 34 -0.8% 68 0.6% 47 0.0% 95 0.0% 63 0.0% 127 0.0%
19.2k 25 0.2% 51 0.2% 35 0.0% 71 0.0% 47 0.0% 95 0.0%
28.8k 16 2.1% 34 -0.8% 23 0.0% 47 0.0% 31 0.0% 63 0.0%
38.4k 12 0.2% 25 0.2% 17 0.0% 35 0.0% 23 0.0% 47 0.0%
57.6k 8 -3.5% 16 2.1% 11 0.0% 23 0.0% 15 0.0% 31 0.0%
76.8k 6 -7.0% 12 0.2% 8 0.0% 17 0.0% 1 0.0% 23 0.0%
115.2k 3 8.5% 8 -3.5% 5 0.0% 11 0.0% 7 0.0% 15 0.0%
230.4k 1 8.5% 3 8.5% 2 0.0% 5 0.0% 3 0.0% 7 0.0%
250k 1 0.0% 3 0.0% 2 -7.8% 5 -7.8% 3 -7.8% 6 5.3%
0.5M 0 0.0% 1 0.0% - - 2 -7.8% 1 -7.8% 3 -7.8%
1M - - 0 0.0% - - - - 0 -7.8% 1 -7.8%
gRM 0.5 Mbps 1 Mbps 691.2 kbps 1.3824 Mbps 921.6 kbps 1.8432 Mbps

1. UBRR =0, i%2 =0.0%
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Table 59.
BRAKZERMETRE UBRR K617
f . = 16.0000 MHz
U2x=0 U2X =1

B4R (bps) UBRR RE UBRR RE

2400 416 -0.1% 832 0.0%
4800 207 0.2% 416 -0.1%
9600 103 0.2% 207 0.2%
14.4k 68 0.6% 138 0.1%
19.2k 51 0.2% 103 0.2%
28.8k 34 -0.8% 68 0.6%
38.4k 25 0.2% 51 0.2%
57.6k 16 2.1% 34 -0.8%
76.8k 12 0.2% 25 0.2%
115.2k 8 -3.5% 16 2.1%
230.4k 3 8.5% 8 -3.5%
250k 3 0.0% 7 0.0%
0.5M 1 0.0% 3 0.0%
1M 0 0.0% 1 0.0%
g0 1 Mbps 2 Mbps

1. UBRR =0, iR% = 0.0%
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BEABTED - US|

gk

Iheesmk
=LE

2543F-AVR-07/04

BRASRTED S USI, RETHTRTEEMENZERNBEHER. MMz
BrgaziE , Usl ‘JL,{:TE{ thERAAREESEESNERERACERAELNRBZER, 7
U\fiﬁﬁqﬂ&ﬁﬁﬁd\%kﬁ%ﬁﬂﬁlﬂfgo USINEERHMER :
« MEESBIEES (ENFEML, fscmax = fex/16)
« ZREASHBIELE (ENBM | fsckmax = fox/d)
o BT
o ABANERERGRE
s FREXTINFMENERENGE , SFEaESX
- BRBHEZERNB[ERMEED

Figure 59.45 7 —ME{LEYUSIHEE . SKBRAVI/IOBMIES & P2ATtiny23135|IELE” .
CPU AJ 4K /O 1785 , BIEMGIM , LUEES R, SS4EH /0 SEERUHAE
P137“USI B 781588 " .

Figure 59. BASTEOEHR

(Output only)
=D Q DO
—>—{Le
DI/SDA (Input/Open Drain)

<

Bit7
BitO

o USIDR 4 ¢

TIMO COMP

usck/scL | (Input/Open Drain)

CCCCC

usIDC
£
=4
o
2
=
o
AN
H%TLM}\ L{JLNA
YW
[T e)
A

DATA BUS
C
1%}
1]
Pyl
=
(e} g
co
T

usICs1

uUsICSO

USICLK
USITC

Y

BYHELLAERL R 8 AN BUFEFR  XNFERESETREMBRNESE. A
FERABHERLEET | FERRRHE RO REMUREHERE X, FIERRN T
B BENSHANG SN S — %, £S5 785 A M2 85— NER
BifFes , ©HER R IR W DR B A T HiE R A RS0 RV E R, 81T
MARREIHIE@MASIM (D) HITRE , MERETLX.

BEBIELLETTR 4 LSRN ITHRER AR H T, RITHFRMNITRERHAER
RYRTERIX B , M E AT 2 AT LAY SIS RO MY EE S R 1T 1T 3R, A G ME R~ 4L
Mo MR T SMEDIERE | TR ER A £ R AR BT, N RSN 1
WA MRS, 5= ARANE | USCK 318, TS 0 R M B S 4.

SYEFL S TS Wiﬁiﬁ‘f‘éﬂ'“%ﬂin—ﬂxriqﬂﬁﬁo E th A BUEAS T BB I R A T 2R
83i 2 B L AT 44 Bl ISR A E SRS

USI =& TR K SRTHAREOSPHEAOMERX1RE BRBEMILIEE(SS)HEE,
FAEXATABES BRI, XPERXTH5I#EHA DI, DO M USCK,
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Figure 60. =4 X HLER

DO

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

USCK

SLAVE

DO

USCK

PORTxn

MASTER

Figure 60 4t TN THET =ZLEXAI USI BT , —PMAEN , B —DPRIM. IANBR
SFERNEEANMES 8 N USCK it /e , MM FFRTHNRBEEER, RFHE
IR USI B9 4 (71T EER. EULITHERE N (P HT ) #RE USIO! B A SR 4% Sa T B 52
o XN AILARM A R4  — R A EHNBRAES R R O FFRKEE USCK 3|
B, —R&{ USICR FF8# USITC,

Figure 61. =& EXFHE

CYCLE Ry [+ [ = [ 3 [ & [ 5 | & [ 7 ]
useck TN /NN S
USCK
DO X mMsB X 6 X 5 X 4 X 3 X 2 X 1 X 1sB X
DI 5 4 3 2 1 LSB

F1i g

Figure 61. A 7 =4 EA WK F. BNINHE USCK WS EFH, £8 —MNXHENER
BEHE - MNEHHNBIEEBE US| B F 72 (USIDR) A, USCK BtFEBR T RiRsAEE
RN, TETIEBRT4448EX 0(USICSO = 0) &, DI ERHE A EFARER |, #H DO
ETRBRAXRE (BESFESES ), A& 1(USICS0 =1) FASER 0
BBt | BNEE TR R THERSE  ELARRTHH, US| i EXT BT SPI #
FEEN 0 MERX 1,

H Figure 61. RFE AR , BLERBFEUTIR
1. BEASETHEFERPEARTERENREREZRERH. BIRERES
AEFFRTHNEUKRSHHER L, TE , AS B RZEFXEMFLABHNIR

132 ATtiny2313/V me———————
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FF, BEREMNBUMETHRERHERC AZHED ¥ USCK B, XRIALBAF
FRE , MRIEBFELEZFERETIRE. 4 MITHBEREEN 0,

2. FHNBEL B4 HZEUSCKHAIR (C5D)RK=% —Metep k. TMIRZH A S|
(DI) LB (B USIFESE —/Na (C) #1TRHF ; BiEH HMNEEMEXNIRE (D) HX. 4
T HERFER TR TR

3. E—I\ZEBNFEHR(FN)LRIBP  F2IHEE 8K,

4. 8ABYERREKF (16 NETEPIR ) 2f5  ITEBEREE , RAZ BT R FRNBELRE
T-RERTHRABRLE, MRLERLTERER  BLARHPHARTE
WEE, RIBBEIMH , MIIE TR TR HEN SRS,

SPI EH TEHIF BETROABIRA T mF US| &R Y4 SPI =YK :
SPI Tr ansf er:

out USIDR, r16

| di r16, (1<<UslI A F)
out USI SR, r 16
| di r16, ( 1<<USI WMD) | (1<<USI CS1) | ( 1<<USI CLK) | (1<<UsI TC)

SPI Tr ansf er _| oop:
out USI CR, r 16
shi s USI SR, USI A F
rinp SPI Transfer_| oop
in r16, USI DR
ret

XERBRERT 8 FKIET (+ret), EEMIL, RHIKBMRE DO & USCK SIHEZE
ik E DDRE FEEBRANMHSIH, BARKZE , r16 FERIE T EEIMNHNEK
B, RWMERZE , 16 FERDE T MAMHEREREOHE,

BoME=RI\ETRF USI ITHJ[BHRER US| 1T#ER, FEBRARETRE=LE
X, EABBUFERN, £ USITC BRFETIHRUKAMA USCK, BRREEE
1716 X,

AIMEL 133
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THEHRBIERT E&RAERE (fsck = fck/2) T AT USI #E3RER SPI EHRER :
SPI Tr ansf er _Fast:

out USIDR, r16
| di r16, ( 1<<USI WWD) | (0<<USI CS0) | ( 1<<USI TC)
| di r17, (1<<USI WMD) | (0<<USI CS0) | (1<<USI TC) | ( 1<<UsI CLK)

out USICR r16 ; MSB
out USI CR r 17
out USICR, r16
out USICR, r17
out USICR, r 16
out USICR r17
out USICR, r16
out USI CR, r 17
out USICR r16
out USICR, r17
out USICR, r 16
out USICR r17
out USICR, r16
out USI CR, r 17
out USICR r16 ; LSB
out USICR, r17

in r16, USI DR
ret
SPI MHL T 4E6IF ETROKRBERT WA US| ERER SPI MHLRER :
init:
| di r16, (1<<USI WWD) | ( 1<<USI CS1)

out USICR, r16

Sl aveSPI Transfer:
out USI DR, r 16
| di r16, (1<<UsI A F)
out USI SR r 16
Sl aveSPI Tr ansf er _| oop:
sbis USISR USIOF
rinp SlaveSPI Transfer_| oop
in r 16, USI DR
ret
XERBNERAT 8 RIES (+ret), EEMRIL. RAIKBME DO K USCK SIHEZRE
3% E DDR HEHRDBIEAMENMASIM,. BARAEKZE , r16 FEHRIETEEIE
ENNBIE , FRSERZE , r16 FEHTE TN ENEWRERBEKE.
FkMPRIERHDAILIES , NBERIT K. ZEESARGEZRERR LIRS
U HFHENE, BHR-EEED USIiHBERRHRSMLE.
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USI B ERFRE IC 18] (TWI) BN B& A5 R IRIERR IR W ARERRE, X
fERXTHSIBIE 3 SCL # SDA.

Figure 62. F4&ERNER

vCcC

— 1

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

v Y HOLD

[Two-wire Clock
Control Unit

SLAVE

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0

PORTxn

MASTER

Figure 62 B R T N THEERMELEXTHUSI BT , —MAEN , 5— P AN BTR
SHITHEERABELEHRTHEANBEAR , REMRNEETYER., EX—FF,
ENMMNNEEXFR  STNHEEN~E , RENIERNSEREISE T,
ERFTERGERI , BBURERBI TN, BEAFALIEPRETHELMEIBER
i, B SCL B NE , ML AT AR B NA RN BASERS. XHHA , 7~
EEARZE , ENLTARE SCLARBEELEN.

BT e8P E R IR ) i =R 1T T ERR AT ASRY AR R B S R, THER PORT &
7288 USCK 5| M= £ a8,
MERTHERENS @, BERZEFHBIORE , 0 TWI BLBIG

Figure 63. &R HE R FHE

SDA - - __X
scL N /N /e e\ e\ e\ s 5

) — — — — —
ADDRESS RW DATA ACK DATA ACK P

1 J

RIFLFFE (Figure 63.) , BELEZREBEUTSE -

1. HSCLABK (A) , ENAESD T SDARBBIRER= £ —NEBEKY. BRI HZE
AIfE SDA BHIAE : —HRNBUBFEFRNE7MNE0, 5—H=2F PORT HEF
BHHXRIALE 0, EUZRIEEEBIHIES MFFRHMEXRSIBEEN S .

AIMEL 135
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ML IE S5 M5B %8 (Figure 64.) MBI BEZHFEEN USISIF Fr&. MMRE
ME | RS AR S L

2. AN HEHREIE SCLELTETRA (B) g , BIAKAKNEFRIE SCL HK,
XA MYMERIRSKREE |, REIREBMNTESFER b2 B TR EMES,
XMREBET B RABSHREREMITERETREH,

3. ENREFE—NEEERON , HBMSCLL (C)o MILIE SCL R EFH R XI I
HITRBEHNBEEBIBTTEST,

4. HEEMNURBIFEAE(ERE)WSUBELHBERTTEZE  MILITEES
HH , SCL #EEHERE (D)o MEXMMITRENFAFUMIRE , SEBRK
SCL & HEFT —MNEBEH.

5. MEMNAE I U  BRLTE SCLEBRPE 28T (ERBK SCL(D) 2 BT it E L F
14) , ERZEHE RIS SDA LR K. R/W MDREREHIEZ MY HHKE,
ERW R 1, EHMITIREME (BDMNIRR SN SDA Lk ). ENZ (E) 2BEMIT
LUR$F SCL &N 1E.

6. MAEUUER—FRERZSNETHEET  BERFNAHELEREG F), B>~
- NN RN,

MEMNTEZRRESHRE  BLECFENERERRIINOKE. ENHTIRRER,
BBRRE-NFNE , ©LH68 B R B ERE RRRME,

Figure 64. iBIAZ RN 2RZ B BIKE

» USISIF
j:% D Q D af— 705K
SDA — —— G —Q
SCL (l)
Write( USISIF) l
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BIRKARN R

Hb US| A%
NI RSBIEES
4 it BER

12 (UERYER / iH kR
B R RSB R i

R

US| F17a&i% 83
US| iE%4 8 - USIDR

USI RAEFHFH| - USISR

2543F-AVR-07/04

Figure 64. B IAKMA NI 25 . SDA #IER (50 300 ns) , BAMRIE SCL VB R#E, 1A
KGN B NEREER T FEE

BRAFENSETAERSES  RETUSLES NS QEREXNE, B2  BAN
NN SCL MRIBHAARH, EXMHERTRAMERMH CKSEL BLUBEN &
FRIETE , 0L P21 MEREREH T .

mP US| FATRMBR , BT R EORES | THUARTREM I,
EZSERTERABUSERTARALRASRELE, EANN UART JEE.

XA 4 ST RER RN ML A LT BB RER | AL i, BESNE R
RN R R AR |, AR et n B EH TR

R USI 89 4 LT BER S ERTER / 1T ISR 0 S EEREA ATEE — 12 91T EER.

LI BBFNERIZA (F), TRI—NFINWAEE U B HIRSA R PR ERE A E N
AR ARSS . RIEE USICST Rk HFEX — 4t

THERES IR H o WA 7] A AR R 4 R T

Bit 7 6 5 4 3 2 1 0
| wss LsB | USIDR

®/B R/W R/W R/W R/W R/W R/W R/W R/W

DHE 0 0 0 0 0 0 0 0

USI BITEHEEREE N , FUHIET 785 USIDR I | SRR EN R BTHFR. BEE
BESHEABD—NEHFET N RITHH  FFEREEEN  ETaRTBMRE, B
BAEMRBT USICS1..0 WiRE , TR &R, ERET / ITEES O L RICE =X BB
BHFEA USICLK R4, BIEZBIEREMEREER (USIWM1..0 =0) , BIuFFED
SR LU F AN BB 2R4E 58 A (DI/SDA) R ShEBRT4h 3 A (USCK/SCL),

WHSIM (DO 5 SDA , HEHEXBE ) BEA U FRSRETERNESM (L 7)
HE, &R T SMEPRTEPIRRT (USICST = 1) , B 7 aR 2 R AT R APV BT F NB BT I (32
B ), MREANRNEE4HIR (USICS1=0), BRF—ETT. SiFHRITTNEAFRNH
MSB &M EIFEfHSIM R K, BifFRRIEAABRBENRENRSHHBENRIELR
EEMERBE R,

NTHEBNEERNEE  XANAS S FR NN SIREN B,

Bit 7 6 5 4 3 2 1 0
[USISF | USIOF | USIPF | USIDC | USICNT3 | USICNT2 | USICNT1 | USICNTO | USISR
/5 RIW RIW RIW R RIW RIW RIW RIW
NE 0 0 0 0 0 0 0 0
RETFRISEPITE, LRSIFERITTHERE,

» Bit 7 — USISIF: iRiRIR AR ETiRE

EREERT , RNBEBAZENFEN USISIF ir&. HEAMEBZEERNH=%ELS ,
# B (USICSx = 0b11 & USICLK = 0) 5 (USICS = 0b10 & USICLK = 0) & , SCK 2|8
NEZETFT LB FEREB N,

AIMEL 17
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USI #2788 - USICR

USISIF E{uAY ,# USICR 72818 USISIE | AR BT MEseirs B  MAE=4 s
#i. USISIF FREMBEENH—FRENEEAZBE 1, EHLERXTERX—IFELE
TR B &4 MR USCL,

FEIA AT AT DAL B SR M T B BEAR IR S R B,

« Bit 6 — USIOIF: it#&3% i R HrsR&

A ITERES R H (B 15 B2 2 0) B L AR B, & USICREFEMUSIOIE AR £/
Wi B R R BB AL, MAFT £ Hl, USIOIF FEMEENHE—SFRENESAEBE 1,
ERZEXTEX—HELBHRA TIT S Hm&REN SCL,

& T A SO AL IR BE M T B B AR A X R R,

» Bit 5 - USIPF: 1Lk SHE

ERLZERT , IRRNEFIEIRA , USIPF HRE&EBfL. USIOIF FREMBTENHER
FHEEABE1, TEXTRE —NPMREN, EHITELENMFRS |, TEAXMRE,
« Bit4 - USIDC: HiEHH R

MRBUFESRTPHNN 7 SYESIMANNNETRE , USIDC B, WIRKREFHLE
R TER. EHRHTELENMHRN , AIFERAXMEER,

* Bits 3..0 — USICNT3..0: it#E8{&

REREYZ 4 (LITEERV S BI{E, CPU AIAERREXJLA,

FEITRER T B R R A A RN EE. ETES / ITERER 0 bR ICE KBS R
A USICLK = USITC F=4£#atthiR. A REVEEER USICS1..0i&E. HItsiRES
H—1NEE  EIALUEEE USITC K= 4£rf4h, BRI EINZBRT 4R (USICST = 1) B
¥ USICLK & 1,

ENES& B EBREMEREER (USIWMIL..0 =0), TTERESI AR AT LUAE A SN E0 At 4 5 A
(USCK/SCL),

Bit 7 6 5 4 3 2 1 0

| usisie USIOIE | USIWM1 | USIWMO | USICS1 | USICSO | USICLK | USITC | USICR
®/EB R/W R/W RIW R/W R/W R/W w w
NHE 0 0 0 0 0 0 0 0

BRESESROERMEAEEE, EEERNRE, HIRREERNHIREES,

« Bit 7 — USISIE: &4 UTfERE

ST E 1 AT ERE B IR SR U R T, R USISIE R/ R MifEseirE B N4 T
—ANXBER BT, BB A MR L BT

 Bit 6 — USIOIE: itZ885% L S by RE

HWARERN 1 A AT R P, 28R USIOIE B2 B RS B4 T —
AR U | BBA AR S BNAT .

o Bit5..4 - USIWM1..0: E&EER

X ARGEEEER, EXAEREHHIEI XN EE, BERSHEATZ
HEXHEE  SE2REEAENTIAE, Bt  EERHEELE | RSB TEERE

AHAZRMER S AT UHTHRERARHE, USIWM1.0 5 USI BENXRE
P139Table 60 FEREN A,
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Table 60. USIWM1..0 5 USI {EZBIHRXFR
USIWM1 | USIWMO | #%BR
0 0 W TR BAKNEBSEEIL, SIMUEERD AR IE,

0 1 =4%#ExX, #FH DO. DI & USCK 3|H

EXFER T #4454 (DO) Thae B 7 EBi% O 10 Thae , BXT R
DDR {34 BIE A B %O SIENRE R # AR |, SIEIR EHiEpE
H PORT {u3k##l,

HEHA (D) & E77A7## (USCK) THAER SN IE E B9 3% O ThAE. 1ER
FH TN, GBI IRE PORT TR R4 ikh | Bat iz
FEg A, USICR Z&EE5HH USITC LATAEX—BH.

1 0 kg, £/ SDA (DI) & SCL (USCK) 2|k (),

E77##% (SDA) & E77a7## (SCL) SIMER B , BfEAERRTE
wHIRZNES. B IRE DDR FEesh MMM s HIREIES.
SDA S| IR Zh 8BS fFERE R , MNBE B FEEMNH H T PORT FEB/M N
BN 0, R4t HIRSNEBEAIE SDA &m&IH K, BN SDA LG F#
zh (B e ). SCL oI HIRsIES6EEERT , 2R PORT F1F
BN 0, REATRAKNFMNER , SCLEEBEEER.
AN SCL &AW I

YiRABE N RN B RARMG B AR, SCL#HIE, ARiR
HHRE (USISIF) Bt 0%, Baix—#xXT4%Mm SDA & SCL
SIMBB A, ERE&ERXT SDA & SCL SIMK LT,

1 1 mekiERX, /A SDA & SCL 3|
MEEXATH—LREELECAEMER  RTUTXR : HXEIT
BESBHAT SCLELRBRE , H—ERFEUTREZBEIREN
(USIOIF) B S,

Note: 1. ATHEREE DI & USCK |2 B E®wR N F7780# (SDA) & E77A7## (SCL )o

AIMEL 130
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 Bit 3..2 — USICS1..0: B4&hiFi%kiF

BEX LA BT ESERITHENNSR. SURA B8 FSRIEEE AL
R (USCK/SCL) B , i i B IBHI B 55 AL IE (DI/SDA) B FHE K £ 1 4 R BV B4 3R 6
MBEBTHREANRERSS / 1T858 0 LBREEENRY |, WHSIESRERIZER
B, WA BIkEE, USICS1..0 7 0 BHEH A RS, LEAt , [ USICLK B 1 FA]
LR A B N BFFEMITHREER MR, 3T (USICS1 =1), USICLK B
BERBEES , MREE USITC 12 /N3850 & 204 B 4 2 (B 3 1Tk 42

Table 6145+ 7 USICS1.0 R USICLK R ES BN EFFSE R4 MITHSEMERAN 2

B KR,
Table 61. USICS1..0 5 USICLK HYiZ &
USICS1 | USICSO | USICLK | #{uzFfFesntahiR 4 (Uit HERNSIR

0 0 0 Fout &b Fout &
0 0 1 BArEr (USICLK) BAmEr (USICLK)
0 1 X TERTER / THERES O LR ICEL | RERTES / iTERES 0 LLRITE
1 0 0 AEetsd , EFHR AEBEtER , EAR TR
1 1 0 SNERRT S, TRER SNEBRTER , EF R TR
1 0 1 SNERRT SR, EFHR BRéatep (USITC)
1 1 1 AEBEte |, TRR BAFRE (USITC)

* Bit 1 - USICLK: B$fi& &

& USICS1.0 3 0, B USICLK FHEBNFFRET —RXBMN , TR MN—, tEIRN
RUetth, ER—ETABEREYGIESR. BABUSFEFRNEEL-—METEY
BEARM, X—fIABEEEN 0.

A SNERAT 4R AT (USICS1 = 1), USICLK EYThAEM A4k B N At it iR FEeS, HiX
1B R Ti%E USICLK fFi&# USITC R B4 a4 RRIR3) 4 7 1TEES (I Table 61).
« Bit 0 — USITC: X E3r#nttdim O S|

USITC B USCK/SCL HE 0, 1 R ERMR, FAFFRNRETHWAKR BF
EB {7 DDRE4 EMMM KO KA A, XMEEANENKIRE T — =L eI fEE
MiE. X—UAVIRIREER 0,

1% S\ ER BT 4% (USICS1=1) # H USICLK & 1 & , 3 USITC #TEANEREIRS) 4 (1t
WES, EREN TR | X4 ] LAE R ith ZE 4% T B 45 3R
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BRI BER XS IEAR AINO FYES ARk AINT E# TR, = AINO LR BEL AR AIN1
LHYBEESH , ELULRBFNRHE ACO BB, HLEIRAN T W ANRMAERSR / it
HaRA E’Jiﬁ)&ﬁ?ﬂlﬂﬁm IS ERBRE AR EC T AN, MUY, AR RE
HREBR L TR, THNE R T L 930 4 A& Figure 65 J3 b REBR KR E 5
FZ e R,

Figure 65. I LLRESESR

BANDGAP
REFERENCE vcC

ACBG l
ACD —>»

ACIE
AINO

ANALOG
COMPARATOR

INTERRUPT

Y

A
SELECT IRQ
AIN1 /
-———— > ACI
ACIS1 ACISO ACIC
TO T/C1 CAPTURE
ACO R TRIGGER MUX
Bit 7 6 5 4 3 2 1 0
I ACD ACBG ACO ACI ACIE ACIC ACIS1 ACISO I ACSR
®/IB R/W R/IW R R/W R/W R/W R/W RIW
HHE 0 0 N/A 0 0 0 0 0

» Bit7 - ACD: Il RS EH

ACD EfurY , BRI LL R ZR A BIRAR LI MG, A SATERAABHMR IR E M A SRR R LR RR . X
AR DB TR R MR T30, K& ACD it , AFUEE ACSR B
ACIE (7 RZE IR LR B H M. BN ACD X3 Rt Al HES ™= 4 P o

+ Bit 6 — ACBG: #ifl L 23 sE R B RIL ¥

ACBG & "1” f5 ,BHlLLREM ER i A HE EEREHEFRATEA . ACBG /EE ,AINO /£
m;;utmaﬁaoﬂmﬁu NP6 “FABHEBE",

» Bit5- ACO: LR EBHH

EIlLLRENREANRLSES |, EEES ACO., BEHMA 1-2 65t AR,

+ Bit4 - ACI: L LR EEHMFRE

MRS H B4t R T B ACIS1 & ACISO EX MR et , ACI HEH B, M

B2 ACIE M SREG BFSBNLBPMicE | LB , FAEB L REFMRSEREEBI
1T , Bt ACI HEHEE, ACItEAIERE 1 RESE,

« Bit 3 — ACIE: #E#\ L R R HFHRE

YACIEENUHE 1 BRASTERTNLBHUIRE | thB AT | I LB B8 M UE0E
7 Fp A 2 1

« Bit2 - ACIC: #HE|LL B M A FHIRFRE

MIZMWBN , T/IC1 WM AR AEME I LIRSt &, AT RS M EESH ARRK
uimﬁzca&;% FHRBFA T/C1 MARIRT KR E DB Sihn kR sk, Hix

EE Bl RESHARRD AR IR, HELREME T/CT AR PR
ENERRE S (TIMSK) 89 ICIE1 L AFRB Lo
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 Bits 1, 0 — ACIS1, ACISO: # il L1588 rp it =Xk 4%
P E BN S T AR EL LR EE PR, Table 62 AH T FEIMIRE.

Table 62. ACIS1/ACISO iRiE&

ACIS1 ACISO R
0 0 B ER A (L BN AT b & AR
0 1 R
1 0 EEB B A Y T B IR = A
1 1 Eesk g5 Y £ R = L

L3 ACIS1/ACISO Bt , BT ERR ACSR &8s P ERE U B AR HLEL R A T,
BN LR AT RE S HEL A T

BFR AZHEES - DIDR

142

Bit 7 6 5 4 3 2 1 0

I - - - - - - AIN1D AINOD I DIDR
B/IE R R R R R R R/W R/W
NBE 0 0 0 0 0 0 0 0

+ Bit1, 0 — AIN1D, AINOD: AIN1, AINO {2 A

HZE "1”, AIN1/0 SIMNBRFRAZHER. HNNSIHTERMULANE. 2 AIN1/O
SIMBANBUES ETERBFRAA , ZUE "1 LR ERFRAZ TN,

ATtiny2313/V m———
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kit A Tt e1p 231 3/V

debugWIRE F Eifis
R4

Lol . ELNBERES
. SRS K £ RESET SIMA RN ENNKTHEE
o SCRHRME
. XRFERE (C SiLH% , REY HLL)
BRGNS (RS
- EEARME
- EXEHREERNRSEY
- APEERS
. EERE
- GREDKMUEHSE

Bk debugWIRE fr LB REEfE A B 4 M e O SRIZHIR 7R L CPUFMITAVRIES | 3
TR IS KRR TR,

YEEN % debugWIRE {45144 {7 DWEN #4572 B 815 {7 R mA2aS |, BARE 4 debugWIRE
REWHE, RESET S OCIMEE R LHEENES (FFR)XE /0 , R Bir5HE
S KB RER.

Figure 66. debugWIRE i&&
1.8-55V

VCC

dw

dW(RESET)

fGND

Figure 66 4 debugWIRE fFEEMIE R MCU R EEES[NTIER. RERBTZ
debugWIRE 90 , R B CKSEL /B4 IR E,
®it £ debugWIRE HRGRT , AT THNRE !
«  dW/(RESET) B9 L 8BFAFEB/MTF 10kQ. debugWIRE HFEE LR B,
¥ RESET 5IM 5 Voo BEREENLEIE,
« {£/ debugWIRE B A MiFF 5 RESET 5| EZNBE,
T T B A E AR

AIMEL 143
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RS

debugWIRE K9 /5 IR

debugWIRE &3 AVR Ml S8 5 RIRE R F 171 25 M = £ AVR Studio® i& & — M =
ERFE#SETIEA BREAK 6. # BREAK i8S ATERNIES THRT. BFHEE
I, RENESSINT , ARKERTHMES, At TUESERFHRAEA
BREAK EESHTF TiRE,

BRSNS Flash BB EHmIE. X H AVR Studio® B debugWIRE # 0 B34k
B, WA ERASRE Flash BURICIZEE,. B ANSGTRERARRER,

debugWIRE Bif5| il (dW) A EBE L (RESET) $ AR — 5| M. Btk fERE debugWIRE 2
B, REFZEFABEMIRF,

UREFTE CPU AERZEITH , debugWIRE RSB FEFTAR 1/0 OIhEE ; 3 CPU
ZiE TR | BERRESFHEEL /O FEJ/MNEZE, #M debugWIRE X#4,

DWEN BLKmEEI D M REEFFENRIEER THRFHET. XSE MR
REXNFE. ERAER debugWire BN iZZEA DWEN B4,

/O FiseP S THEi% AT debugWire AN S5,
debugWIRE #xH F 7%
debugWire BIEF 788 -
DWDR Bit 7 6 5 4 3 2 1 0
| DWDR[7:0] ] pwor
®/B R/W R/W R/W R/W R/W R/W R/W R/W
BE 0 0 0 0 0 0 0 0
DWDRFFB|ANEMCUHETHWEFSEIARFEM T EEERK. 2% 788 REEH debug-
WIRE 158 BF e B EREPIENEBRSFRER
144 ATtiny2313/V m—————
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kit A Tt e1p 231 3/V

Flash B4

EiE SPM SR TR Bk

Bt S X (T )

MITRERE

2543F-AVR-07/04

SBHNET MCU RERTHMN L RRBFABERT — N EREIE, BHRBTUERT
fABR4F A AR IR O AR NI ECRIRBRBHERRB (BF ) BARF MR,

EFEMESNEFUTIN AT, EARN RSB EENHREN —RE#853#1T5%H
B2l £ENX -8R, SPM ERFU—X—1MFHANEHRES A RN TETER.
G TTRABRN AU ETEBRGTZATR , BT UETRBRANTSREZ BT K.
FR1, ERBREERE P

1B 7% i B DT R P BF

HATTURBRIRE

BITE#RE
FR2, ENBBRzEIERE PR -

HAT TURBRIR1E

18 75 i B DT R P BF

PITIERE
MERAFERERHN -7 , BRIMXARFEAPNEECIS (HNFERETIE TR+
B2H), BEFHBEA, FABFR 18, Boot Loader #ETHEMMNIE - Z-BRE , 1
TAFEER , U ENRT , BERBRENEE  EFEAFR 2, BTREHIER,
H It R AT sefE nEk S iE e iR BN IR AV 3038 . MBS A B es aT AT REAIA |, B ITHIBRS
NERENERAFBIZMEEN.

RITBRIREEATERE Z B HiutER , REHF “00000011” EA SPMCSR , &
BEHEEHIEANEEARIT SPM. R1 # RO RHBIEHAK, Rt HMEA Z &
178380 PCPAGE., Z B4R HM B,

EERIREESE S CPU =1,

E-NMESFTEAEERE Z BN iutEE  URHESFEEA RI:R0, REF
“00000001” EA SPMCSR , R EEFHN AN ABHAHIT SPM, Z FHEFEHEF
PCWORDWAARARF UG EHRX, WERETK ,REN SPMCSREFZEEHCTPB
AOHE IR E P X BB, RESNESBRIGRZEHX, 82 MRFFRIGREHEX
A F M IT— R BRE,

WRE SPM TUMBREL E Xt EEPROM AT 7 BR4E  MIFT A IS BITEHBH E K.
RITNEREBEEFERE Z BiHautEE , A/EH “00000101” EA SPMCSR |, &

BRHEEENEANNHEHANIT SPM. R1 M RO PRBEHBE, TUBISBAEA Z F
172309 PCPAGE. Z f54TAH A4 Z 0,

REFREF CPU =Lk,

AIMEL 145
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EARBERDF U Flash z g4 BKI 4t SPM &4,

Bit 15 14 13 12 1" 10 9 8
ZH (R31) Z15 Z14 Z13 Z12 11 Z10 Z9 Z8
ZL (R30) z7 Z6 z5 Z4 Z3 z2 Z1 Z0

7 6 5 4 3 2 1 0

T Flash 288 2 AT RAL (L P152Table 69) 25kH BT BT EERT
MBI E—AXARAIT UMD ; RXAEZARIUNSUES |, 0 Figure
67 Finoe HTTNEBRAMMERENFTUHR2EEIMIH , EILRIE Boot Loader ¥4 7E T #
BRANERENIFUHERNTEREEN,

LPMIE S thE AZIEH RRF i, BT XMETHFTUZRF T HHIT  FRAZIEHHILSB
fu (i Z0) BEARIT .

Figure 67. SPM #9331t ()

BIT 15 ZPCMSB ZPAGEMSB 1 0
Z - REGISTER | 0
PCMSB PAGEMSB
PROGRAM
COUNTER PCPAGE PCWORD

PAGE ADDRESS
WITHIN THE FLASH

PROGRAM MEMORY

WORD ADDRESS
WITHIN A PAGE

PAGE

PCWORD[PAGEMSB:Q]:

146

PAGE INSTRUCTION WORD 00

\ 01

\ 02

A

\ PAGEEND

Note: 1. Figure 67 HATAMNTRIMNEERE P152Table 69 5,

ATtiny2313/V m———
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kit A Tt e1p 231 3/V

ELRFF#88 (SPM) #48/F4R SPMCSR 23 7 14l Boot Loader 12 /EFT E/Y &I,
%188 - SPMCSR

Bit 7 6 5 4 3 2 1 0

| - | - | - | CTPB | RFLB | PGWRT | PGERS | SELFPRGEN | SPMCSR
®/B R R R R/W R/W R/W R/W R/W
HHE 0 0 0 0 0 0 0 0

* Bits 7..5 - Res: &%

£ ATtiny2313 FARE , RIREEXR "07

+ Bit4 - CTPB: j&BRIER WEF

LR EFEBAR , CTPBIEA |, BN REHETER , HIBFEX.
 Bit3 - RFLB: &£ SBEN

SPMCSR #1725 RFLB 5 SELFPRGEN L BV E I =N et4F A AR ITLPM 55,
SHEMNSBELIRABNEESE (H Z BB Z0 LRE ), I P148“EEPROM BigE
FEIES SPMCSR SZ88MBIRE"

« Bit2-PGWRT: IEA

WMRIX—{UH SELFPRGEN EFEIftEf , xEFEEENE N EAEHRE SPM IE5H
TREDRE , FIeEh SR F# N BIES A Flash, THtEE Z WSS, R1
M RO WEIEN B2, TERETK , REN M4 APERZRE SPM BB TA ,
PGWRT Bzh/ES, BN EREIEF CPU Z1E,

+ Bit1- PGERS: W#

WMERX—{IF SELFPRGEN BREN , K ETEEZSENWENHEAHERNE SPM FESi
THREKRINEE, WHiItEE Z BN EE2. R1 M RO WHIENH AR, TWERIRE
SR, REME/ N AR ARE SPM S 8ITER , PGERS BE#IES, EE/NTER
BR{ETEH CPU =1L,

+ Bit 0 — SELFPRGEN: HRE g

X—fUFERRZEENNANR ARG SPM 5, MR FX—{M CTPB. RFLB,
PGWRT = PGERS z —@E{ , M 7R T RH SPMESHERSKNE L, |
HA%A SELFPRGEN &1 , BF4# T XK SPM #5F4E R1:R0 A HIEF#TIHA 2 18
HBENIER B HES. Z B4 LSB 2k, SPMIBREMR , REM M4 AR
B SPM BTt , SPMEN Ba1EE ., EERINTEIEF SELFPRGEN R#
NEERRETR.

EREMZHE AR “10001”, “01001", “00101", “00011” = “00001" Z FNKY{EATLH & P
o

AIMEL 147
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EEPROM Eig 4P IE 3¢
SPMCSR FE8HWER#E

BN RFRBUSL NV MBE N

EEPROM BESHEX Flash 4w TE , b & HEXN B LU MBIEMAYILEE, BUA,
EX SPMCSR ZHZe3#TER/EZHIE £ ZE EECR BESEMIRASA EEWE , BRI
BB

18 24 A R B VAT LU BRI B, B E AT , BB 0x0001 B F44 Z IB4t H BB
SPMCSR %1725 RFLB 1 SELFPRGEN, 7£ RFLB #1SELFPRGEN E&{u/5# =/ CPU
BAYARITH LPM 55N ESIEMNENMRT BENFES. M EMBRELE , RF
E=1 CPU AHAEE 1T LPM 5+ , RED CPU AHINEEHIT SPM 5%,
RFLB #1 SELFPRGEN {3 Bz @ 45525 . RFLB #1 SELFPRGEN EE /5 , LPM %8R
185 F At AR P 3R A9 BRAE T4ES

Bit 7 6 5 4 3 2 1 Q0
Rd et - 1 - 1 - [ - 1 - | s | iB1 ]

EEBALVEZTNEEN R EMBIEMNEEEL, BEINBLUERYT K EEY
0x0000 it F 44 Z 154+ 7 B i SPMCSR & 12854 RFLB 1 SELFPRGEN, £ SPMCSRi&
EZEH =/ CPU BHAHITH LPM 5 SR AL RN F T A (FLB) MK EI B W E
7R, FEANGEARBLMEMNFTRFNMTTES A P152Table 68 - .

Bit 7 6 5 4 3 2 1 0
Rd | FLB? | FLB6 | FLB5 | FLB4 | FLB3 | FLB2 | FLB1 | FLBO |

ELN , BB LVESNFETEN , EEN 0x0003 T4 7 84t 3 AiE{z SPMCSR F17
B2#Y RFLB 1 SELFPRGEN, £ SPMCSR #&{E2ZFEH =4 CPU BHEIAHITH LPM 15
SREBLNSNFTHE (FHB) MK E B N FES.

Bit 7 6 5 4 3 2 1 0
Rd | FHB7 | FHB6 | FHB5 | FHB4 | FHB3 | FHB2 | FHB1 | FHBO |

WURTZR IS 22 4v / B E AV IRIREEN 07 AWRTER B L7/ BIEM A IRIBEENR "17,

148 ATtiny2313/V m———————————————————————————————
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kit A Tt e1p 231 3/V

Bb It Flash 8%

£/ SPM BBy Flash 42t E

2543F-AVR-07/04

Ve BT TERER ,CPU M Flash IE® TETERIE |, Flash B9 A A AT 88 32 AR, XA
FIBERRRGEHINI Flash F—HFE, PRAtLERARENERS R,

B E AR AT E R 0] LU EE Flash W8, %£— , Flash ESRBREE— P RIEEE. 5

=, BEXKE CPU A F LB IRNITES.

BYEFEUTRITEIN AR Flash R (RAERZ—REBT ) :

1. BFBEERZHE , 733 AVRRESET WK : RANARN : IR I ESK
M EBFHEICE |, ATLAERE BOD That ; NI AERAANASBEM R B, MRE
BREHTHIEAETEN , REHSREEEY  BRELELTK.

2. EBEEHRERE AVR AL THERERR, XH#EAURLE CPU f#18H T
T, BRI SPMCSR F1E88 , MR Flash L E IR S5 %=,

FRRERN RC #5585 M T Flash Suted R34, Table 63 444 7 CPU 59 Flash Y82
B YmTRRT A,

Table 63. SPM 4rf20t[H]
75 BRI BARWENE

Flash BiR4E (&Y SPM LI TT#2ER,

AE, RESEM ) 3.7ms 4.5ms

AIMEL 149
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FHESERE
BFEESBANBEEEESRM ATtny2313 28 T 2 /MUEM  BEERERE (‘07) ERZERER (1) W R T NKE
B Table 65 FI HEVHEtN1ERE. BIEN REBISHBBRGTEREN “17
Table 64. #iE =z (1
HEMFS (VASH #iz MIAE
7 - 1(KRmig)
6 - 1 (KRR )
5 - 1 ( RYpi2 )
4 - 1( RFmE)
3 - 1 (KRmig)
2 - 1 (KRR )
LB2 1 BiENL 1 (KRR )
LB1 0 BiEAL 1 (KRR )

Note: 1. “1” RRKRGEE , ‘0" RTRCHR.
Table 65. #iE MR HER (V@

TFAEERYIEN RpFEE
LB 1= LB2 LB1
1 1 1 BB EREEMBERTEYE
9 1 0 EHITMRITREER B Flash M1 EEPROM HY# — 4%
BWELL | Byeumbie, O
3 0 0 EHITHRTREER P Flash ;1 EEPROM 3 — 54
BREIEHEZIE , SUEMMBLaEsE

Notes: 1. 7E4mTE LB1 1 LB2 Bl 4RI B £ Boot HiE M.
2. 1" REKRBURE , ‘0 RREHE

150 ATtiny2313/V m————————
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32 ATtiny2313 B =NAL I F ¥, Table 67 K Table 68 18 i iR T AT 18 £ {2 89 T AE L
BA 2 AR BB L T, NRRLHHERIEREE/ENR 07,

Table 66. B4 RFET
BuUNyBgEY | 48 | #R RINE

- 1

1 - 1

7 ( )
6 ( )
5 ( )
4 - 1 ( RmiE )
3 ( )
2 ( )

( )

( )

SELFPRGEN 0 BimTEERE 1

Table 67. B4 SMNFT

RufsuzEs | 45  #HR MIAE

DWEN®) 7 debugWIRE f##E 1 (Rmi2)

EESAVE 5 gggﬁmﬁw EEPROM M ;%( Qﬁéﬁﬁ , EEPROM AR
SPIEN™ 5 FERERITREFNEET R 0 (B4mi2 , SPI wmEfERE)
WDTON® 4 EmESE—EEH 1 ( RgmTE )

BODLEVEL2® 3 BOD fit % 5.7 1 ( RgRTE )

BODLEVEL1®) 2 BOD fid % 8.F 1 (K2 )

BODLEVELO® 1 BOD fid % 8.F 1 (Rmi2)

RSTDISBL® 0 AEENERA 1 ( RmiE )

—_

ERTREERXT SPIEN BLUARAHE,

2. # P40 B AER 852 HIZFF8E - WDTCSR’ »

3. HI B ARX DWEN B4 4RT2. X DWEN B LI 4Ri2 IS AT RS F L2020 EEIR
B TiET , X&EMILE,

4. P33Table 16 451 BODLEVEL %44 EKiRE,

5. RSTDISBL B« HiiEE , BN P51“ w0 ARSEZIh8EE "

Note:

AIMEL 151
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BLVHBIE

FRIRFT

BT

"R~

HTRESH , SRR

LA
ap T

Table 68. B4R FET

Ry EEFS VA #iR MIAE
CKDIVS 7 Btéh 8 240 0 (#4miE )
CKOUT 6 Bt e 5 1 (KRR )
SUT1 5 briz= =Ry NI 1 (Kemi2 )V
SUTO 4 briz= 9=k NN 0 (#4m# )
CKSEL3 3 R AR 0 (#imE )@
CKSEL2 2 R Bt R 0 (#iumiE )@
CKSEL1 1 R Bt R 1 (Kemiz )@
CKSELO 0 JEFEHR 0 (#Hmig )@

Note: 1. X FERIARTEHIR , SUT1..0 WEBRIAEL R AN B IRTE, #FHAAAN P32Table 15,

2. CKSEL3..0 MEINRES T F A RC K% 2|1Z1TF 8 MHz,
BUNPRBTFZERBROGSHEIN, MEEMN 1(LB1) HEENBELNEHE. &
URTEBE LB SR B 4100,

SRR AREEAN B L VN ERSTF, HRABLUNRIEF2EN  EXRFRERRE
TR, FTEXTEAT EESAVE B4, ©—BRmEVEREER, FEETHEERF
2Rt L A R BITE

FRE/ Atmel HIZHISHMEE — PN =FHHIRRRBARX D SBEHRE, XMNMBITLE
Eiﬁg#ﬁﬁﬁiﬂy , WA BAERS A SRR IR, X=ANFH 2 5EE T = MEZH
¥ ATtiny2313 EHARIRF TR -

1. 0x000: OX1E ( &R/REH Atmel 22 T4 |)

2. 0x001: 0x91 ( ‘T LHZE 2KB Flash k3% )

3. 0x002: Ox0A ( 3 0x001 FTHHAA N 0x91 B R TRIXRZ ATmega48)

ATtiny2313 W& RC k5% sz R 7 I N N R A X AT 15 2 THR1R i 3k 22 8] 0x000 &
0x0001 IS FH , ZBIRK 4 58 MHz . EEMHE , 4 MHZ ERFTHEHEA
OSCCAL FESRUEARBEN RC 5% 2[R EFMY,

Table 69. T1 MY F 55 Flash HH TS
Flash R "R PCWORD ns PCPAGE | PCMSB
1K % (2K 1) 16 F PC[3:0] 64 PC[9:4] 9

Table 70. 71 F #Y ¥ 55 EEPROM A TT =
EEPROM R WR PCWORD mws PCPAGE | EEAMSB
128 F¥ 4 F% EEA[1:0] 32 EEA[6:2] 6

X & #R T AAXS ATting2313 B Flash 2717 figk. EEPROM HiEfFf#=R. 1781
EURBLAHTHTRENRE. RIEZEUHE , BNEFREED R 250 ns.

152 ATtiny2313/V m—————————————————————————————

2543F-AVR-07/04

TEL:15013652265 Q0Q:38537442




kit A Tt e1p 231 3/V

BEER FEiX—5 ATtiny2313 VARSI A H 1TRBES WA MEITSI A |, 20 Figure 68 5 Table
71 FiR. RFEEHERHSIBE ARRNFRE,

XA1/XAQ RE T4 XTAL1 5|l — DN EBOFRFTIRITHIRE, BEARIBIEN Table 73,
4 WR = OF i ABOTR AT M S HRE T ERITHIRE. B4R DIES A Table 74,
Figure 68. }1Ti{mi2

+5V

RDY/BSY «—— PD1

vce
OE —»{ PD2
WR ——> PD3

BS1/PAGEL ——>» PD4

XAQ PD5 PB7 - PBO [«—>» DATAI/O

XA1/BS2 ——>»| PD6

+12V ——»| RESET

——>» XTALL

GND

Table 71. SIH)#& FRAR &

REEXNESHEH | SIHEH | 10 | hee
RDY/BSY PD1 O | 0:RBILTHE, 1. REZEBHFHDS,
OE PD2 || MR (KEFER).
WR PD3 || BRok (REFER).
BS1/PAGEL PD4 || FREF 0 EREMNFT, 1" ERESUFT ).
XA0 PD5 | | XTAL sh4E4Z 0
XTAL Bh4E{ 1
XA1/BS2 PD6 || FER2 (0" BRELFT 1" EEE-IME
FH)
DATA I/0 PB7-0 | /O | WEI%iE B4 (OE REMHL )

Table 72. # AmBEXFTEEN S| HEE

) s =
XA1 Prog_enable[3] 0
XAO0 Prog_enable[2] 0
BS1 Prog_enable[1] 0
WR Prog_enable[0] 0

AIMEL 183
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Table 73. XA1 il XA0 H4mH5

XA1 XA0 4 XTAL1 Bebnpk A3 R By
0 0 1NEL Flash 2k EEPROM #thiit (B3 BS1 WERSUEREMFT )
0 1 InEEIE (B BS1 RERBNMERIKLL Flash BIEFTT )
1 0 mERws
1 1 TBE, =R
Table 74. 75 F iR
wEFEW RITH®RS
1000 0000 BB
0100 0000 BiRufy
0010 0000 E8iEN
0001 0000 E Flash
0001 0001 E EEPROM
0000 1000 BIRRETARAEFT
0000 0100 R B E L
0000 0010 3% Flash
0000 0011 % EEPROM

S
TR S IS Table 75. & {7472H #3 HIBASY
»s SIH o ik
MOSI PB5 | BITHRERA
MISO PB6 0 BRITHER Nt
SCK PB7 I R TR 4
HITiRTE
HAREER BY TENEZ#EAHTHEER
1. 7E Voo & GND Z 26t 4.5 - 5.5V W E,
2. ¥ RESET H{& , # EAH & XTAL1 B8F 6 )Xo
3. ¥ P153Table 72 5l H#9#9 Prog_enable S|IiE R "0000" , #ZFZE4 100 ns.
4. $ARESETIRf11.5-12.5V WEBE, 6 RESET 24 +12VBEFM 100 ns A,
Prog_enable S|HIMEMAIT A ML S BEH T E#H AREER,
5 EREFWHZAMEDLERSF 50 s,
BERRENILRER ERBERES , MENTERIBURFTFE, A TRASRNREENEZERUTEE :

NENFH R AR ITRSBREN , I XEME— IR,
« HEEEANHBIEN OXFF HAIUBE , BEAXMERITEFBRGSE Flash &
EEPROM( BR3E EESAVE BLMHMmE ) AR

154 ATtiny2313/V m———————————————————————————————
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B ERER

2543F-AVR-07/04

REEREDRIEE Flash X EEPROMH #9256 ZRN T EEA Rt S F T, £
FRAEFHtEZRX— S,

SHEBRIEESERR Flash & EEPROMY) 17588 AR BIEN ., BEFEEHEREEBRLER
ZHBENTLEN, 2 EBRTIEMBLN, SHERDDOSMERRE Flash 5 /
EEPROM 2 Bl 52 FXo

Note: 1. R EESAVE B4R , BBL TS EBRET EEPRPOM A2 M,
g« BHBER " TR ERE

FXA1, XAO EH “10” LB S-S .

¥ BS1 &R “0%

DATA B “1000 00007, iX2/&HERMS,

4 XTALT 24— N ERKF | BT S nE.

4 WR Bt —/MNakkd | B3 S A #EE, RDY/BSY &K,

Z#& RDY/BSY &5 , RIETEEMBFHHG T,

o a0~

AIMEL 155
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4 Flash #{TiRE

Flash AT A LHERAY |, 20 P152Table 69 FiiR. 4mi2 Flash B , B F B BIF
AMEHRXP, IE—BINEFKETUARNBIRE, TEHNDSRER T A3
Flash # {7472 :
A. Ii# “ B Flash” &% :
1. ®XA1, XA0EH “10", Behan S NE,

¥ BS1i{&"0%

DATA B &R “0001 0000” , X2 E Flash #5%

48 XTAL1 Rt —/MNEROPEUIME B

2

3

4.

B. Nkt -

1. F XA1, XAOEN “00” , Bahtiut hnzk,

2. ¥ BS1E“0", KA,

3. DATA B{E R it K F T (0x00 - OxFF)o

4. 4 XTAL1 BEH—NEROT |, gt |z,

C. MBEHFERMNFT :

1. [ XA1, XAO0EHR “01”, BehEdEmE,

2. DATA BENBEEAMFTT (0x00 - 0XFF),

3. %A XTAL1 8- NERR |, MBHIEFRT.

D. MBEHEESNFT

1. M BS1EBR“1", EBHREESNFET,

2. T XA1, XA0 ER 01", BEBIEME,

3. DATA BEANBESHMFTT (0x00 - 0xFF),

4. 4 XTAL1 BEH—NERH , #HITHIEFZTNE.

E. 8iE5IE

1. M BS1ER“1", EBHRESNFET,

2. %A PAGEL 2 —NERKH |, 8iFEHIE (A Figure 70 5K ).
F.ESEBIEE®RE, EFENEHAXIEHRR U TFAENHESS N,
it ESPHENMATFRATH , AT FLASH TTAYF 4t , ¥ P157Figure 69, 20
BERMAIUHDTF 8 (Wibit < 256) , BAHTREREMEUHEFTTINESMATRS
Hk,

G. &t S FY

1. FF XA1, XAO0 EH “00” , Bzt hngkig ik,

2. FBS1ERN“1, &FEEMMU,

3. DATA BENH#utEHFFT (0x00 - 0xFF).

4. 4 XTALT BEH—NEROTR , gttt S FY,

H. R —TEIE :

1. A WRBMH—NM AP, WETHRIEHITHRE , RDY/BSY K,
%1% RDY/BSY & & (L Figure 70 58K ¥ ).

I. 24 B 3 H Wig4E , EFIE Flash fRi24% R E M A N HRIBEHEEE.
J. ERIYRRE :

1. 1. XA1, XA0ENRN “10”, Behdn SR eE,

2. DATA R&{EJ “0000 0000” , XEF#EES.

156 ATtiNy2313/V m—————————————————————————————
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kit A Tt e1p 231 3/V

3. A XTAL1 RE—NERKT , MBHS , ABEES &1L

Figure 69. XA N HELA K Flash #1731 M
PROGRAM PCMSB PAGEMSB
COUNTER PCPAGE PCWORD
PAGE ADDRESS WORD ADDRESS

WITHIN THE FLASH

PROGRAM MEMORY

WITHIN A PAGE

PAGE

PCWORD|[PAGEMSB:0]:

PAGE S INSTRUCTION WORD 00
\\ 01
\
\ 02
\ I
< \ L !
\ I
\ |
\ '
\ |
\ '
\ I
\ '
! .
\\ PAGEEND
Note: 1. PCPAGE & PCWORD %IF P152Table 69,
Figure 70. Flash 4Ri@& ¥ (1)
F
A
s I
A B C D E B C D E G H
DATA D( ox10___ XADDR. Low X DATA Low X DATA HIGH ADDR. LOWX DATA Low X DATAHIGH X xx X ADDR. HIGHX XX
xar —/ \
R A N \
BS1 / ./ \
o /N /N /\
= /
ROY/BSY /S

RESET +12v

Note: 1. FRAEZER"XX", BNMAEFZRNN T RIEERA Flash M B

ATMEL

L - 15013652265 00:38537442
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%} EEPROM #t4T4RT2

0 P152Table 70 Fi’R , EEPROM B ATU R # 11, 4w EEPROM B , RiREIESIFT
REFRXA, XBETLRNY —REEHTHE. EEPROM HIEEFMBHEEEZNT (
e, WuRBEFEMEHATIESN P156“ Xt Flash HHITHRRE ")

1. A: tnEasS “0001 00017,

2. G: i F/AFT (0x00 - OXFF)o

3. B: mMEuEMFT (0x00 - OXFF),

4. C: mEEEE (0x00 - OXFF),

5. E: 8{EHIE (44 PAGEL B —MNERKF ).

K:EESBR 335 5, BERRNMNEFXIERK,

L : ¥ EEPROM JU#{T4RTE :

1. FBS & 0%

2. A WRREH—NARF |, Fia¥x EEPROM R# 174 , RDY/BSY /K,

3. %3 RDY/BSY ZEBENT—RHT4HE (M Figure 71 S5EF ).

Figure 71. EEPROM 4mi@&

K

K_H
A G B C E B C E L
DATA D( ox11_ XADDR. HIGH X ADDR. LowX_ DATA X xx X Apor.towX DA X xx
XAL _/—\
XA0 /  / \
BS1 / \
o /N /S ___/ /\
WR /
RDY/BSY \—/—
RESET +12v
OE
PAGEL / \ / \

3EH Flash A % Flash 2R ROT (S Ritut AT W P156“ 3 Flash #HIT4REE ") :
1. A B0 A “0000 00107
2. G: i EAFH (0x00 - OXFF),
3. B: tNERMHEMFT (0X00 - OXFF).
4. f$OE&“0", BS1{&“0", &A/SM DATA i Flash ZHEMRFH,
5. MBS E*“1”, R/GM DATA it H Flash FWE M FET,
6. ¥ OE & “17,
158 ATtiNny2313/V m———————————————————————————
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2Bl EEPROM HA& BREMBENSRUOT (S Riut AT W P156 X Flash HITHRE" ) :
1. A: tnE@S “0000 00117,
2. G: Kb FHAFT (0x00 - OXFF)o
3. B: MEtuEAMAFT (0x00 - OXFF),
4. Y OE &"0", BS1{&"0", A/ DATA it EEPROM HiEF ¥,
5. ¥ OE & "1",
MELELHRITHRE B4 BEVNWRESROT (WPREBEEAT A P156“ X Flash #HIT4HE ") :

1. A: I&E&H “0100 00007,
2. C:MBHEBEREYT  BEE—UN "0 XRREEHITHE , ENEEEEK,
3. 4 WRERM—Nkd | H%$ RDY/BSY &,

MBLBAHITHRE NBLEBNNWREESRNOT (TS REEEEATN P156“ X Flash #IT4RE ")
1. A: MBS “0100 00007,
2. C:EBEFEEET  EE—MNH O RXRREEHRHITEHE , EVNEEER,
3. [¥BS1E&“1"., BS2E“0’, RS NHKEET,
4. 5 WRRBH—NABRH %4 RDY/BSY A&,
5. ¥ BS1E&“0, FENLFET,

N BRBLARITRE N BBLNVNNEESROT (WP RBEEEAT A P156“ X Flash #T4wRE ") :
1. A: NS “0100 00007,

C: MBHBBRET ., EE—UH O RREEHRTHRE , SNEEERKR,

3.{BS1E“0"., BS2E&“1", BT RBEFT,

4. 4 WR 2t — M aBkod H %1% RDY/BSY &,

5. 43 BS2 & “0” , B ENLFT,

Al

Figure 72. B#£ 4R RFE

Write Fuse Low byte Write Fuse high byte Write Extended Fuse byte
A c f_/% A c (_H A c /—H
oara X Yo X D ST X o o Y
a0\ JAAVAR JAAAR
WR \/ \/ \/
ROVESY / -/ -/
HEmE MEMBRBIRMAT (WD RBFEREMT N P156" X Flash HITHRE ") :

1. A: &S “0010 00007,

2. C.MBBFEFT Unh 0 RFLEMEVNFEERE, MRCHELLT LBE
X 3(LB1 Kk LB2 412 ) , AR AIsEBE N BB o X BIE ML TIRE,

AIMEL 159
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BREUBL NV REN

BEEWRIAFET

3. 4 WR E{ —ANRod 3 %45 RDY/BSY &,
BEMREBRE S BBRESRER.

BREBLURMEMNHLSROT (WS MERMATA P156° X Flash #ITHRE" ) :
1. A N dH “0000 01007
2. % OE, BS2 1 BS1 & “0" , R/5 M DATA i BUA LR HPRES (‘0" RREHRE )o

3. fYOEE&E‘0" ,BS2MBS1E&E 1" , AEMDATA R BUA L BRI HIRZS (‘0" R REHE
)o

4. fJOEFMBS1E"0" ,BS2{E 1", AEMDATAREY BBLHIRE (‘0" RRELHR
2 )o

5. fFOEE"0" ,BS2E "0’ ,BS1& "1, AAJEM DATA IEERBI B M AIRZS (0" RRE
W )o

6. ¥¥ OE & “1%

Figure 73. iti2/E378 7 BS1. BS2 SBLMU KRB EMEIX MAKRFR

I Fuse Low Byte 0

I Extended Fuse Byte H 1

BS2 —>

I Lock Bits 0

I Fuse High Byte 1 BL‘I_/

BS2

EEMRIRFTHREEZNT (WS RiUNESE P156“ X Flash #H{T4RE " ) :
1. A: NS “0000 10007,

2. B : it K=+ 0x00 - 0x02,

3. Y OE&“0", BS1E“1", ARG DATA iBURIRFH,

4. Y% OE & “17,

160 ATtiny2313/V m————————————————————————————

TEL:15013652265 QQ:38537442  *FrAVRom™



kit A Tt e1p 231 3/V

BRI AEFY EEREZTWERNT (SRt nESE P156“ 3 Flash #1T4HwE ") :
1. A: tnE@S “0000 10007,
2. B : mE#ut{€FT 0x00,
3. JYOE@&“0",BS1E“1", RIEM DATA REUREFET,
4. ¥ OE&“1%,

HITREBISHE Figure 74. }{THRIENF , BRE—LEANRFER
Tewi .
XTAL1 IxHxLy
ovxH DX
Data & Contol —————
(DATA, XA0/1, BS1, BS2) > - _
tBvPH tpLex | tBVWL twLex
PAGEL torpL .
L twiwH
WR teLwL ~———
o WLRL
RDY/BSY o
tWLRH
Figure 75. H{THENF , ENFERNMEKFZ O
LOAD ADDRESS LOAD DATA LOAD DATA  LOAD DATA LOAD ADDRESS
(LOW BYTE) (LOW BYTE) (HIGH BYTE) (LOW BYTE)
— — — — —

t;
LXLXH XLPH

tpLxH
XTALL / AN / ‘I: ;I’ F m

BS1

PAGEL

DATA X ADDRO (Low Byte) >< DATA (Low Byte) >< DATA (High Byte) >< ADDRI1 (Low Byte)

XAO

XAl

Note: 1. Figure 74 AHMFER (toyxn txuxe & txpx) BEA T SR 4%,

ATMEL 161
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Figure 76. #{THiERF , A FERMNIEFS (B—T )"

e
XTALL

BS1

LOAD ADDRESS
(LOW BYTE)

—

READ DATA
(LOW BYTE)

READ DATA
(HIGH BYTE)

LOAD ADDRESS
(LOW BYTE)

xi oL

—

toLbv
-

OE

DATA _<

XAO0

XAl

Note:

1.

tgvbv

tOHDZ
-—

ADDRO (Low Byte)

>—$< DATA (Low Byte)

DATA (High Byte)

>}—< ADDRL1 (Low Byte)

Table 76. H{TRBSE Voo =5V + 10%

Figure 74 A HAYBTFER (BN toyxns  typxe R txopx) EA TiREAE,

B/ | BB | BX
#5 B B | E | E | B
Vep R ERE S E 1.5 125 |V
lpp R BRI 250 | pA
tovxy £ XTAL1 AE 2 BT BIERZEEHEN 67 ns
tyixH M XTAL1 EZ| XTAL1 & 200 ns
tyxL XTAL1 3 & A I B 3E 150 ns
ty px XTAL1 H1E2 E R R EHRES 67 ns
tyuwL M XTAL1 {£Z WR & 0 ns
tyLpH M XTAL1 €3] PAGEL & 0 ns
toLxH M PAGEL 1€ ZI XTAL1 & 150 ns
taveu PAGEL & 281 BST AN 67 ns
tompL PAGEL Jy & AT BYRKEE 150 ns
teL X PAGEL #1{EZ /5 BS1 R#EF 67 ns
tLBX WR R1{EZ /5 BS2/1 RiF 67 ns
teLwL M PAGEL €% WR H1& 67 ns
tavwL BS1 BMZE WR H1& 67 ns
tLWH WR A& B B9 BK 5T 150 ns
twLRL M WR {&Z RDY/BSY H1E 0 1 us
twLRH M WR €| RDY/BSY & (! 3.7 45 ms
twirn ce | M WREEI RDY/BSY 1 , BABBREHESD | 75 9 ms
twi oL M XTAL1 €2 OE H1K 0 ns

ATtiny2313/V m———
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Table 76. H{TRES Ve =5V + 10%

B | BE | BX
ey B8 & & =l By
tavpy BS1 &AM E DATA EX 0 250 | ns
toLpy M OE &%l DATA B3 250 ns
tonpz M OE &%) DATA I =7 250 ns

Notes: 1. E#1T Flash, EEPROM. B K B{E M EERIER ty gy BRo
2. EPITEHBERRER ty ry ce B

BITTR 2 RESET WiK®B TS , LB E£4T SPI B4&X Flash & EEPROM #1742, £17iE
O/8#E SCK, MOSI(#A ) & MISO( %l ) RESET AfEZ/E , NEWNITHREE / R
BEZHHMITHRERIFIES. P154Table 75 5 7 SPI mEFTESIMM MRS . FEME
KBS ER(ER SPI SIEI% A FAEE SPI #0,

Figure 77. £{TmERKR (V)
+1.8-5.5V

VCC J

MOS| ———»]
MISO «——

SCK ———»f

——— > XTALL

— »| RESET

I —

Notes: 1. MRS HHBFRNIKFEFIZHE |, BBLBMTAE XTAL1 5| B LiEER R,
2. Vge-0.3V <AVCC <V + 0.3V, B2 AVCC %JTE 1.8 - 5.5V SEE A,

YmFE EEPROM B} , MCU B ERHRBIREFLBA—NEIERAEAS , NTTEER
TR EBRST. SHERRENERFEMIK EEPROM RN AEEER N OXFF,

FH44Eid CKSEL B4 HE, LT (SCK) WHR/MEBF e E MHK ) & BP0 R EH
BUTER :

& > fy < 12 MHz BY39 2 4> CPU B4 A58 |, f, >= 12 MHz B9 3 4> CPU BY44 F 1
& > fy <12 MHz BY R 2 4 CPU B B | f, >= 12 MHz BY4 3 4N CPU Bt 44 /A58

AIMEL 163
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BT RBIE | ATtiny2313 BITEAIER , BIEE SCK B L H R BLBIE,

M ATtiny2313 IREUERIERY , BIEE SCK W TR R, BF4T A Figure 78, Figure

79 5 Table 79,

ERTHREENTX ATtiny2313 HITHRERREN , MEFUTHEZER (A P165Table

78 HEN 4 FTESKEN) !

1. L& :
£ RESET & SCK 4 "0" BY , @ Voo & GND fite8, E—LERGH |, fRERTHE
RIEfE L8R SCK REFNE. FEXFERT , SCK h{E2/ERTE RESET fl—
EfA , MEXNKHREDELRF 2 4 CPU B4 AR,

2. LHZEZEEL20ms ,REE MOSI S| A BITIRE MRS LUEERITHR

o

3. BEFAASHERBITHEBEESTIE, ALl , EXEREMFRIEINE=
NFEHH , BEZNETHRE (0x53) FHERIFER, FIERBHANBEBSSE ,
SN ANTH SR EER ., R 0x53 A E , MEE M RESET £#—1
EROR AT R FT VR TE B REIE B o

4. Flash WmBEU—R—TTHAR#ET. ERITNEEFEFE#RIESH B 4 LSB
Wit ER , H\UF T RAEMMBBEFER. ARIEMBWERYE , NEES
EiitEEBRERFT , 2EREFT. EFE#BES NS 8 MUKRER
FEHBEAESREHRE, NRTEATANAR , BLAERET —RAHEH
BIZERFZED typ rasy HIETE (W P165Table 77.), £ Flash Bi2ESE R Z B/ A
BITHREEOSSIREEIR.

5, AARETHHREBEEEZE  EANSENSTUFT LI EEPROM 42,

EEPROM ZE T ERESAFRECH B3 ER. MRFERAERN AN |, B
AEBRET —TBEZTREFED typ eeprov FETE (I P165Table 77.), 34
FeHBRZENEE , BIERN OXFF WA EERE.
B:EEPROM LA U H B U 4mTE, 171425 H Load EEPROM 88 B S — R4 H
21SB Wittt S#HIEFE , TH—1FH. EEPROM FHREARERELIHEAE
EEPROMTEMEEETIIE S R 5 MSBitt it REMR . ZHEAEEPROMRTFRFTAT , R
FEUWE Load EEPROM FBMETEIT, ERBrREFE. NRFEAEN
WAER BAERET —RBEZHRNERED typ rasy WETE (W P165Table
7 NTFEHFBBRZEHNEE , BIERN OXFF R EERE.

6. TENRESKREFM—NMEEETHANET, BIIEBMETEE O MISO fHit.
7. WEBLERFITLUY RESET e B EEEE,

8. THFI (MRER):
 RESET & “17,

164  ATtiNny2313/V m———————————————————————————
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Table 77. BT — Flash 5 EEPROM # Jt 2 B {9 /N & 1365 (8]

SRy B/NER#RRA
two_FLASH 4.5ms
two_EePrROM 4.0 ms
two_ErAsE 4.0 ms
twp_Fuse 4.5 ms

Figure 78. RITREBREHE

SERIAL DATA INPUT
(MOSI)

SERIAL DATA OUTPUT
(MISO)

SERIAL CLOCK INPUT

(SCK)
R SR N SRS SR B SR N
Table 78. BITHwRERS
BoER

S FH 1 32 =33 F4 4 B

YRR (ERE 1010 1100 | 0101 0011 | xXXX XXXX | XxXXX Xxxx | RESET BE[GEsERITHHRE.

= F R 1010 1100 | 100X XXXX | XXXX XXXX | XXXX Xxxx | 2Bk EEPROM K Flash,

BRREFFMHEE 0010 HOOO | 0000 OOaa | bbbb bbbb | cooo cooo | MNFEiiitH a:b WRRFFMHEFIEEH(S
REFT ) HIEMW oo

MERFEHESER 0100 HOOO | 000x xxxx | xxxx bbbb | iiii iiii | AFi#itH b WEFEER H SHE
FH)BAHEI,. NEBERFTEE
5FW.

ERFFHER 0100 1100 | 0000 0OO0aa | bbbb xxxx | xxxx xxxx | E#bit a:b INEFHBRFEH T,

& EEPROM 1788 1010 0000 | 000x xxxx | xbbb bbbb | oooo oooo | M EEPROM Ryt a:b 4bik H#$E
Oo

E EEPROM 717#85 1100 0000 | 000x xxxx | xbbb bbbb | iiii iiii | B EEPROM #it b At EAKIE i.

f&; EEPROM 1288 () | 1100 0001 | 0000 0000 | 0000 0Obb | iiii iiii | F#IE i MK E EEPROM EFiEEERE

Sit) HX, . EINEEERX EEPROM
TR 1TRTE

EEEPROMPZf#8S TN (WS4 | 1100 0010 | 00xx xxxx | xbbb bb00 | xxxx xxxx | XititF b B EEPROM H{THEiZ

) £,

BEEUEMN 0101 1000 | 0000 0000 | XXXX XXXX | Xxx00 0000 | EBIENM. 0" NEHRE , "1”" WX
B, AT P150Table 64,

BHiEMN 1010 1100 | 111x xXXX | XxxX Xxxx | 11lii iiii | BBEMN. B0 RTEFHEHEN. 4
W P150Table 64,

EARIAES 0011 0000 | 000x xxxX | xxxX xxbb | oooo oooo | Mttt b IZEFRIRFET o,

2543F-AVR-07/04
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Table 78. £{TREES

BEeER
+ FH 1 32 F3 3 Fi 4 B’E

B2 1010 1100 | 1010 0000 | XXXX XXXX | iiii iiii | “0" RRCHEHE , “1I”" REKREE, .

EER4 1010 1100 | 1010 1000 | xXXX XXXX | iiii iiii | “0" RRCHEHE , “1I”" REKEE,

By BRB4N~ 1010 1100 | 1010 0100 | xxxx xxxx | xxxx xxxi | ‘0" RRBCHERE , “1” RI-KRE.

e ¥720) 0101 0000 | 0000 0000 | XXXX XXXX | 0000 0000 | B4, ‘0" RRCHEHE, “1”"KRF*
miE,

BEBLL 0101 1000 | 0000 1000 | XxXXX XXXX | 0000 0000 | BEBLEM, ‘0" KREHE, 1”&
RRGRE,

By BBAZN 0101 0000 | 0000 1000 | xxxx xxxx | oooo oocoo | EF BE4fI, “0" KRRCHE, “1”
RRKImE.

BRAEFT 0011 1000 | 000x xxxx | 0000 000b | oooo ocooo | FEH#si b EREFT,

&1 RDY/BSY 1111 0000 | 0000 0000 | xxxx Xxxx | xxxx xxxo | 0="“1" RRFEREELEEHIT. 3T
0 B SBMITEMS S,

Note: a=H#itE{M , b=iEM , H=0-KFH , 1-8FT , o=HFEHE , i=HFEAA , x=EEE

166 ATtiNy2313/V m———————————————————————————
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BITRBEESH

Figure 79. HR{THRENFHE

MOSI

tshox

A
\ 4

tovsH

sck | Q@f

tshstL

MISO

s sH

-

Taieng2313/V

Table 79. FITRBIFMESE , T, =-40°C ~ 85°C, Voo = 2.7V - 5.5V (ELHHIE AT )

HE | BX
/s | 3R BME | B | B
Moo, | IRHBME (ATting2313L) 0 8 | MHz
tooL | FHEA (ATting2313L) 125 ns
oLl | FEHB/IAE (ATting2313, Voo = 4.5V - 5.5V) 0 16 | MHz
tocL | IRHEAL (ATtiny2313, Vg = 4.5V - 5.5V) 67 ns
tsyst | SCKEAE NS 2tocl” ns
tsisH | SCK AT NIE 2toolt ns
tovsy | MOSIi&EE SCK H & tereL ns
tsnox | SCK NEJE MOSI R#% 2te0L ns
tqy | SCKIEZI MISO B3k TBD | TBD | TBD | ns
Note: 1. fy <12MHz B 2t5 ¢ , fy>=12 MHZ B} 3t ¢
AIMEL 167
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B
8 3t BR1E *
TAEBEE e -55°C ~ +125°C *NOTICE: MRBHETHERLE © LEXNRRE" RPFAHIH
KU Z T IETRERREN K AR, X2
TR oo -65°C ~ +150°C THEMANKR, HARRB[UEAUIET RSP
FSI&HZT  AIRBLEEETECERABRAE
BN SIHI A EE , BRT RESET............ -0.5V ~ Vgc+0.5V W R ARG 2 T, KEHE TAT &5 RBE A
— FMBHHFD,
RESET S| #BIEBEE ..., -0.5V ~ +13.0V
BRI oo 6.0V
BNVOSIH EAIERETR oo, 40.0 mA
Ve 5 GND SIB EREFRER ..cooooveeeees 200.0 mA
B4 )
T, = -40°C ~ 85°C, Ve = 1.8V ~ 5.5V ( 45583 )
n5 2] &4 B/ME BAME BK{E Boy
Vi wMAKRE -0.5 0.2Vec v
Vig RMABBE B RESET 3|k 0.6Vc® Ve +0.5 v
V|H2 ?ﬁi/\%EEJ:T: RESET glﬂﬂ] O.QVCC(3) VCC +0.5 \Y
Vv BWHERE @ lo. = 10 MA, Vg = 5V 0.7 %
oL (#%0 B) loL =5 mA, V¢ = 3V 0.5 %
v WMEERE® lop = -10 MA, Ve = 5V 4.2 %
OH (#0 B) lop = -5 MA, Ve = 3V 25 %
Vee = 5.5V, 5| BME
|||_ th)\IEEE,IJIb ) |/O glﬂﬂl (éﬁﬂﬁ ) 1 “A
Vee = 5.5V, 5K
" WARET . 1/0 1M (g‘,’gﬂﬁ) 1 uA
RrsT Reset 5| # 78 pE 30 60 kQ
Rou /0 SR LB pE 20 50 kQ
IHTF IMHz, Ve = 2V 0.35 mA
THETF 4MHz, Ve = 3V 2 mA
BIRER -
| ZER 1MHz, Ve = 2V 0.08 0.2 mA
ce 22 AMHz, Vg = 3V 0.41 1 mA
Z2If 8MHz, V¢ = 5V 1.6 3 mA
WDT 88, Voo = 3V <3 6 A
EaER
WDT a:m , VCC = 3V < 05 2 |JA

Notes: 1. BEFERHINFAEERBFUNETHERSHEAR—HETZHHEMMAVR fUZHISRNSEE, XRRITHBRE , KHREE
KBRS BN R E S ER# . o
‘BRAE” RRRIESIMERBENENN&RSE.

R/ME " RRFRIES| BIREBEN SN RKEE.

w N
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4. BARERERSEZECGERS)TE MO OE A AR LN HZ M TESHBRM20 MA V=5V ; 10mA, Vc=3V) , B
=NEETEBEUTER .

1] FrAEw O/ 1I0L EFFREE 60 mA.
MR IOL B TAMREM , VOL WaSBAEXIEFR. FARIESIBI o] SR UK Eb 5 F bbb B9 R KB BB TR
5 BAERTERBIEZM (ERD) TEMNOHOF AL S HEMRZFTESHNBER (20 MA V=5V ; 10mA , Ve =3V) ,

BREFREEUATER :

1] FFEE O/ IOH B AT RN 60 mA,
MR IOH B TMHAEKM , VOH AR MEXIEIR, TRIESI M A DU H Lo 5 T e A 89 S BB R R

S EZR At T Figure 80. #AZReT &R
tCHCX
toLen — *— tcheL
N ] N
[ toLex —
< tCLCL g
ShERm £ Table 80. ShEEEIRE) ({£1H1E )
Vec=1.8-5.5V Vec=4.5-5.5V
B BX B/
7S B8 BME BKE | #E & 2 | BkE 34
Moo | EHIBMR 0 1 0 8 0 16 MHz
teleL A4k B A 1000 125 62.5 ns
tenox S RE 400 50 25 ns
toLex K B8 A i) 400 50 25 ns
toLch EFetE 2.0 1.6 0.5 us
toHeL T EERtE 2.0 1.6 0.5 us
Moo | EEERNEL 2 2 2 %
AIMEL 169
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RAREES Voo BIx R

REEH Ve RE , M Figure 81 5 Figure 82, REMES Voo RRMKTE 1.8V <V,
<27V R 2.7V < Vo < 4.5V ALk,

Figure 81. ATtiny2313V F&EMES Vo WX R

N

10 MHz

Safe Operating Area
4 MHz

v

1.8V 2.7V 5.5V

Figure 82. ATtiny2313 HR&MES V. XK
N

20 MHz

10 MHz

Safe Operating Area

v

2.7V 4.5V 5.5V

170 ATtiny2313/V m—————————————————————————————
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ATtiny2313 B AU4%4

TR

2543F-AVR-07/04

THHERAHTHRAWAEMRE, EFESRPHANAXERRE. £HBRNEHRE
HREFEW /0O SIMEE N WA BN LA BAFRHZETNEN, EIRIASBE
SRIB R A 2R T A R IR 1 IE O

FEEX THHESERNNHTX.

RERSSNMERAX : THEBE. THEHME, /O WA, /0 SIMIFFRER, HTH
RERFREE, KREBNEARE THEBENTHEHE,

FHRE IO WK BFABIAR C Vo T BITEE , C = ARBE , Voo = TS
[, f=1/0 BIE T XL,

SREFNBECRELNARBARESHMERHRTH. ERTRIEFRMEBEEEST
TS5 B R A HE TR,

BENNACENEEEAMENAZENEEEX BN BREENFRENRERR
B ER.

EREITHE.
Figure 83. T8 RA T4E=R (0.1 - 1.0 MHz) X R

ACTIVE SUPPLY CURRENT vs. FREQUENCY

0.1-1.0 MHz
1.2 4
1 55V
/ 50V
08 45V
g 06 /// 4.0V
0.4 27V
0 %//// | 118V
ééﬁ//
0 } 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Frequency (MHz)

AIMEL 1
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Figure 84. THE®R TR TESE (1 - 20 MHz) %%

ACTIVE SUPPLY CURRENT vs. FREQUENCY
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Figure 86. T/EERM Vo XA (AEB RC X% , 4 MHz)

ACTIVE SUPPLY CURRENT vs. Ve
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Figure 87. THEBRM Ve XK (WEB RC #&%88 , 1 MHz)
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Figure 88. T/EERM V c X R ( AEB RC #X5%38% , 0.5 MHz)
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Figure 89. T/EERM Voo FXR (BB RC #R5%88 , 128 KHz)
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INTERNAL RC OSCILLATOR, 128 KHz
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Figure 90. ZZRE X BRA TEMZR (0.1 - 1.0 MHz) X R
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Figure 92. ZZHRERNBRM Vo XK (NI RC fR5%88 , 8 MHz)

IDLE SUPPLY CURRENT vs. V¢e
INTERNAL RC OSCILLATOR, 8 MHz
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Figure 93. SR Voo B%R (W8 RC IRHE |, 4 MHz)
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Figure 94. ZZRERNEBRM Vo XK (NI RC f©5%88 , 1 MHz)
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Figure 95. ZEEX B Voo %K (W% RC HEHE | 0.5MHz)
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Figure 96. ZZRBERNBRM Vo XK (W RC %2 , 128 KHz)
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Figure 98. #HEBEX BTN Vo WXR (BINHMENBFEEERE)

POWER-DOWN SUPPLY CURRENT vs. V¢
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Figure 100. 1/0O S| L EBBPHEBRAMBMABERRR (Vo = 5V)
RESET PULL-UP RESISTOR CURRENT vs. RESET PIN VOLTAGE
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Figure 101. /O S|f L H B PHEBRMMABENRXR (Ve = 2.7V)

1/0 PIN PULL-UP RESISTOR CURRENT vs. INPUT VOLTAGE
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Figure 102. &1 (Reset) 5|M# L1788 FH B M Reset SIMBEAXR (Ve =5V)
RESET PULL-UP RESISTOR CURRENT vs. RESET PIN VOLTAGE
Veg = 5V
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Figure 103. E1I (Reset) 5| L BH B R Reset SIMBENXR (Ve =2.7V)

RESET PULL-UP RESISTOR CURRENT vs. RESET PIN VOLTAGE
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REhEED Figure 104. 1/O 5| BlRERAN % HBEHRR (Ve = 5V)
/O PIN SOURCE CURRENT vs. OUTPUT VOLTAGE
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Figure 105. /O S|MIRE R HEBEMNRR (Voo =2.7V)
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Figure 106. /O S|ENR®RMMH HBENRR (Vo = 1.8V)
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Figure 107. 1/0 S| W B FRMA HBEMN KR (Ve = 5V)
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Figure 108. 1/0 SR B RA A HEBERNRR (Ve = 2.7V)
1/0 PIN SINK CURRENT vs. OUTPUT VOLTAGE
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Figure 109. /O S| B R M HBENKER (Ve = 1.8V)
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Figure 110. 1 /O SIMRBRAMHAHBENRR (Ve =5V)

RESET I/O PIN SOURCE CURRENT vs. OUTPUT VOLTAGE
Vce = 5V

: N

Figure 111. &1 /0 SIHREBRMAMEBENRR (Voo =2.7V)
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Figure 112. &1V I/O S|IREBRMM HEBENXR (Ve = 1.8V)
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Figure 113. £ /0 5IMR K BT M HEBERXR (Ve = 5V)
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Figure 114. £ /0 SIMRKBRMBMHBENXR (Ve =2.7V)
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Figure 115. E11 I/O S|HRUEBEFRAMMEBENRXR (Voo = 1.8V)
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SIMIIBR R Figure 116. 1/O S|4 AT IBREBER Voo FIXFR (V,y, /0 SIBPRHENR “17)

I/0O PIN INPUT THRESHOLD VOLTAGE vs. Ve
VIH, IO PIN READ AS '1'
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Figure 117. 1/O S|B% AIBREBEM Ve IR FR (V,, /O SIBNEHE R “07)

1/0 PIN INPUT THRESHOLD VOLTAGE vs. Ve
VIL, 10 PIN READ AS '0'
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Figure 118. 1/O 5Bl AR Voo BIXR

I/0 PIN INPUT HYSTERESIS vs. V¢
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Figure 119. Reset I/0 i AIIBREEH Ve BIX R (Vg Reset SIBIEHESR “17)

RESET I/O INPUT THRESHOLD VOLTAGE vs. V.
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Figure 120. Reset I/O i A IPREER Voo XK (V| Reset SIBIREE R “07)

RESET I/O INPUT THRESHOLD VOLTAGE vs. V¢
VIL, 10 PIN READ AS '0'
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Figure 121. Reset I/0 i AIRHEF Voo KRR
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Figure 122. Reset i AI'TIREBEM Voo KR (Vy,Reset SIBIEHER “17)

RESET INPUT THRESHOLD VOLTAGE vs. V¢
VIH, 10 PIN READ AS 'I'
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Figure 123. Reset i A TBREBEM Vo X R (V,,Reset S|z HER “07)

RESET INPUT THRESHOLD VOLTAGE vs. V ¢
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Figure 124. Reset %l ARG H Voo XK
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Figure 126. BOD ['IREFREHXR (BOD BF 7 2.7V)
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Figure 127. BOD [TRREFEEH* R (BOD 5% 1.8V)
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Figure 128. BEFREBER Voo IR R
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Figure 130. B ARZ/MEESRENXR
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Figure 131. R/EH 8 MHz RC iR BMESBEEMNXR
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Figure 132. Bt/ 8 MHz RC iRFHMES Vo IR FR

CALIBRATED 8MHz RC OSCILLATOR FREQUENCY vs. V¢c
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Figure 133. B#M 8 MHz RC K% 838 % 5 Osccal MK R

CALIBRATED 8MHz RC OSCILLATOR FREQUENCY vs. OSCCAL VALUE
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Figure 134. R#M 4 MHz RC iK% MBS RENRR |

CALIBRATED 4MHz RC OSCILLATOR FREQUENCY vs. TEMPERATURE
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Figure 135. R 4 MHz RC IES% 839K 5 Vo KRR
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Figure 136. REH 4 MHz RC &% 8851 %E 5 Osccal EHX R

CALIBRATED 4MHz RC OSCILLATOR FREQUENCY vs. OSCCAL VALUE
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Figure 138. R LLRBRBIRM Vo BIX R
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SUBEREEREMKRE Figure 140. S AN Ve XK (0.1-1.0 MHz , BFERLEM LR BHEMNBETR )

RESET SUPPLY CURRENT vs. ¥c
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Figure 141. {785 Voo B R (1- 20 MHz , SEREE 4 i A B )
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Figure 142. J/MEMEKTERM Voo BIXR
MINIMUM RESET PULSE WIDTH vs. V¢
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0x3F (0x5F) SREG | T H S \ N z [¢] 7
0x3E (0OX5E) RE - - - - - - - -
0x3D (0x5D) SPL SP7 SP6 SP5 SP4 SP3 SP2 SP1 SPO 10
0x3C (0x5C) OCROB T/CO Lk F173R B 73
0x3B (0x5B) GIMSK INT1 INTO PCIE - - - - - 58
0x3A (0x5A) EIFR INTF1 INTFO PCIF - - - - - 59
0x39 (0x59) TIMSK TOIE1 OCIE1A OCIE1B - ICIE1 OCIEOB TOIEQ OCIEOA 74,102
0x38 (0x58) TIFR TOV1 OCF1A OCF1B - ICF1 OCF0B TOVO OCFO0A 74
0x37 (0x57) SPMCSR = - = CTPB RFLB PGWRT PGERS SELFPRGEN 147
0x36 (0x56) OCROA T/CO LRFFRRA 73
0x35 (0x55) MCUCR PUD SM1 SE SMO0 ISC11 ISC10 1SC01 1SC00 51
0x34 (0x54) MCUSR - - - - WDRF BORF EXTRF PORF 35
0x33 (0x53) TCCROB FOCOA FOCO0B - - WGMO02 CSs02 CS01 CS00 72
0x32 (0x52) TCNTO T/CO (8 1) 73
0x31 (0x51) OSCCAL - CAL6 CAL5 CAL4 CAL3 CAL2 CAL1 CALO 25
0x30 (0x50) TCCROA COMOA1 COMOAO COMOB1 COMOBO - - WGMO1 WGM00 69
0x2F (0x4F) TCCR1A COM1A1 COM1A0 COM1B1 COM1BO - - WGM11 WGM10 97
0x2E (0x4E) TCCR1B ICNC1 ICES1 - WGM13 WGM12 CS12 Cs11 CS10 100
0x2D (0x4D) TCNT1H TIC1 - BRFEREFT 101
0x2C (0x4C) TCNTIL TIC1 - R EHEREFT 101
0x2B (0x4B) OCR1AH T/C1 - HRBFHEHRABFEN 101
0x2A (0x4A) OCR1AL TIC1 - LB EHFRHRARFH 101
0x29 (0x49) OCR1BH T/C1 - HRBFHFEHEBBFET 102
0x28 (0x48) OCR1BL T/C1 - HRFHFHEBEFT 102
0x27 (0x47) RE - - - - - - - -
0x26 (0x46) CLKPR CLKPCE - - - CLKPS3 CLKPS2 CLKPS1 CLKPS0 27
0x25 (0x45) ICR1H TIC1 - RARRBEEEFT 102
0x24 (0x44) ICR1L T/IC1- RARREFHREFT 102
0x23 (0x43) GTCCR - - - - - - - PSR10 76
0x22 (0x42) TCCR1C FOC1A FOC1B - - - - - - 100
0x21 (0x41) WDTCSR WDIF WDIE WDP3 WDCE WDE WDP2 WDP1 WDPO 40
0x20 (0x40) PCMSK PCINT7 PCINT6 PCINT5 PCINT4 PCINT3 PCINT2 PCINT1 PCINTO 59
0x1F (0x3F) RE - - - - - - - -
0x1E (0x3E) EEAR - EEPROM it 17 8% 15
0x1D (0x3D) EEDR EEPROM %788 16
0x1C (0x3C) EECR - - EEPM1 EEPMO EERIE EEMPE EEPE EERE 16
0x1B (0x3B) PORTA - - - - - PORTR2 PORTA1 PORTA0 56
0x1A (0x3A) DDRA = = = = = DDA2 DDA1 DDAO 56
0x19 (0x39) PINA - - - - - PINA2 PINA1 PINAO 56
0x18 (0x38) PORTB PORTB7 PORTB6 PORTB5 PORTB4 PORTB3 PORTB2 PORTB1 PORTBO 56
0x17 (0x37) DDRB DDB7 DDB6 DDB5 DDB4 DDB3 DDB2 DDB1 DDBO 56
0x16 (0x36) PINB PINB7 PINB6 PINB5 PINB4 PINB3 PINB2 PINB1 PINBO 56
0x15 (0x35) GPIOR2 ERThAE 110 1788 2 20
0x14 (0x34) GPIOR1 ERAhEE /0 BFE 1 20
0x13 (0x33) GPIORO BRATEE IO FEE 0 20
0x12 (0x32) PORTD - PORTD6 PORTD5 PORTD4 PORTD3 PORTD2 PORTD1 PORTDO 56
0x11 (0x31) DDRD - DDD6 DDD5 DDD4 DDD3 DDD2 DDD1 DDDO 56
0x10 (0x30) PIND - PIND6 PIND5 PIND4 PIND3 PIND2 PIND1 PINDO 56
0xOF (0Ox2F) USIDR US| iR e 17 es 137
OxOE (0x2E) USISR USISIF USIOIF USIPF usIDC USICNT3 USICNT2 USICNT1 USICNTO 137
0x0D (0x2D) USICR USISIE USIOIE USIWM1 USIWMO USsICS1 UsICSo USICLK usITC 138
0x0C (0x2C) UDR UART #hiB% 1788 (8 11) 121
0x0B (0x2B) UCSRA RXC TXC UDRE FE DOR UPE U2x MPCM 122
0x0A (0x2A) UCSRB RXCIE TXCIE UDRIE RXEN TXEN ucsz2 RXB8 TXB8 124
0x09 (0x29) UBRRL UBRRH[7:0] 126
0x08 (0x28) ACSR ACD ACBG ACO ACI ACIE ACIC ACIS1 ACISO 141
0x07 (0x27) & - - - - - - - -
0x06 (0x26) RE - - - - - - - -
0x05 (0x25) RE - - - - - - - -
0x04 (0x24) RE - - - - - - - -
0x03 (0x23) UCSRC - UMSEL UPM1 UPMO USBS ucsz1 UCcszo UCPOL 125
0x02 (0x22) UBRRH = = = = UBRRH[11:8] 126
0x01 (0x21) DIDR - - - - - - AIN1D AINOD 142
0x00 (0x20) RE - - - - - - - -
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Note: 1. ATHRRMIEEZRES , URFERBMUMZHEES "0", REH /O it TAUE A,
2. @i SBI Al CBI S AT E#EXS sk ) 0x00 - Ox1F B9 /O HESFFHTM I ut, EXEFFHD , 2 MINERTLES SBIS
SBIC ER &,
3. —LERAHREATUBIEABE"1"RKETF, EEITENE , FTRETASHEMHWAVR ,CBIF SBI SR —E4&FHRMNEN ,
E A S AR B SR H FIF RS 3 TIRIE, CBI # SBI IES A AKSBE R etk M 0x00 - Ox1F I E 1S,
4. HERBHERMI/OBREDSINFOUTE ,MOx00 - OX3FHY /Ot £# A Z, FALD MSTHH U BBRETERIEZ R —#&FX
I/O FEag TR 4t |, X EEMitbuk 0x20
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EEEER

Es BER e i & ELEED
i*ﬁﬁﬁg%
ADD Rd, Rr TR K Rd < Rd + Rr ZCNVH 1
ADC Rd, Rr R IR Rd < Rd+Rr+C Z,CNVH 1
ADIW Rdl,K MBS FAEM Rdh:Rdl <~ Rdh:Rdl + K ZCNV,S 2
SuUB Rd, Rr TR R Rd « Rd - Rr Z,CNVH 1
SUBI Rd, K BALENE Rd < Rd-K ZCNVH 1
SBC Rd, Rr AR R Rd « Rd-Rr-C Z,CNVH 1
SBCI Rd, K HHADR S BN Rd < Rd-K-C Z,C.NVH 1
SBIW Rdl,K MF AR BT Rdh:Rdl <~ Rdh:Rdl - K ZCN\V,S 2
AND Rd, Rr BES Rd < Rd e Rr ZNV 1
ANDI Rd, K SYBNBESRE Rd < Rd e K ZNV 1
OR Rd, Rr BER Rd « Rd v Rr ZNV 1
ORI Rd, K Sy BBHBENIRE Rd < Rd vK ZNV 1
EOR Rd, Rr R Rd < Rd @ Rr ZNV 1
COM Rd 1 NG Rd « OxFF — Rd Z,CNV 1
NEG Rd 2 ANB Rd < 0x00 - Rd Z,CNVH 1
SBR Rd,K g BEFEEN Rd « Rd v K ZNV 1
CBR Rd,K HFEHRLES Rd < Rd e (OXFF - K) ZNV 1
INC Rd —igHE Rd < Rd + 1 ZNV 1
DEC Rd B—BE Rd « Rd -1 ZNV 1
TST Rd MERBRBRN Rd < Rd ¢ Rd ZNV 1
CLR Rd FEHREE Rd « Rd ®Rd ZNV 1
|_SER Rd EEREN Rd < OxFF None 1
BiiEs
RJMP k Haxd ki PC« PC+k +1 None 2
IJMP EEBEE (2 PC«Z None 2
RCALL k N FEFEA PC« PC+k+1 None 3
ICALL BERA (2) PC«Z None 3
RET FRFIREE PC « STACK None 4
RETI PR E PC « STACK | 4
CPSE Rd,Rr BB, AEURS T —RES if (Rd =Rr) PC« PC +2o0r3 None 1/2/3
cP Rd,Rr & Rd - Rr Z,N,V,.CH 1
CPC Rd,Rr AL LR Rd-Rr-C Z,N,V,.CH 1
CPI Rd,K SUE#BER Rd - K Z,N,V,CH 1
SBRC Rr, b FEuN "0 WL T —&iED if (Rr(b)=0) PC «- PC +2o0r 3 None 1/2/3
SBRS Rr, b HEEMR "1 MBS T KBS if (Rr(b)=1) PC <~ PC +20or 3 None 1/2/3
SBIC P, b 10 BEH#NN "0 WS T —RES if (P(b)=0) PC <~ PC +20r3 None 1/2/3
SBIS P, b /0 FiFsetrh 1" M FT—RIED if (P(b)=1) PC« PC+20r3 None 1/2/3
BRBS s, k RAFERUN "1V WBE T —RES if (SREG(s) = 1) then PC«PC+k + 1 None 1/2
BRBC s, k REBFHEHRUN "0 WY F—KED if (SREG(s) = 0) then PC«PC+k + 1 None 12
BREQ k PR if (Z=1) then PC « PC +k + 1 None 1/2
BRNE k THZENHE if (Z=0) then PC « PC +k + 1 None 12
BRCS k B R "1 MRk if (C=1) then PC « PC +k + 1 None 12
BRCC k AR 0" NPk if (C = 0) then PC <~ PC + k + 1 None 12
BRSH k AFHE TRk if (C=0) then PC « PC +k + 1 None 12
BRLO k NI BkEE if (C = 1) then PC <~ PC + k + 1 None 1/2
BRMI k SUl Bk if (N= 1) then PC « PC + k + 1 None 12
BRPL k B if (N = 0) then PC «— PC + k + 1 None 1/2
BRGE k BERSBATRETNBE if (N ® V=0) then PC « PC +k + 1 None 1/2
BRLT k BRSHRANME if (N® V= 1) then PC <« PC +k + 1 None 12
BRHS k EHAIA R "1 Bk if (H=1) then PC < PC + k + 1 None 12
BRHC k SRR "0 MIRkE: if (H=0) then PC « PC +k + 1 None 12
BRTS k TR " Mipkss if (T=1) then PC « PC +k +1 None 1/2
BRTC k T35 "0" Mgk if (T = 0) then PC « PC +k + 1 None 12
BRVS k wERER "1 NBkE if (V= 1) then PC <~ PC +k + 1 None 12
LBRVC i BRSO Bk f(/=0)then PG PC k1 None 1/2
BRIE k o W A5 BE U Bk 3 if (1=1)then PC < PC +k + 1 None 12
|_BRID k TSR L Bk if (1= 0) then PC « PC +k + 1 None 1/2
AR E S
SBI P,b I/0 BFiFe @A I/O(P,b) « 1 None 2
CBI P,b I/0 HFEHE I/0(P,b) « 0 None 2
LSL Rd BRER Rd(n+1) < Rd(n), Rd(0) « 0 ZCNV 1
LSR Rd BBREE Rd(n) « Rd(n+1), Rd(7) <~ 0 Z,C NV 1
ROL Rd HHUBERER Rd(0)«-C,Rd(n+1)« Rd(n),C<Rd(7) ZCNV 1
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s BREHR e wiE & # B
ROR Rd HHABRER Rd(7)«C,Rd(n)< Rd(n+1),C<Rd(0) ZCNV 1
ASR Rd EREB Rd(n) < Rd(n+1), n=0..6 Z,C NV 1
SWAP Rd BREFHH Rd(3..0)«Rd(7..4),Rd(7..4)<Rd(3..0) None 1
BSET s REE SREG(s) « 1 SREG(s) 1
BCLR s HEES SREG(s) < 0 SREG(s) 1
BST Rr, b NEFENUBA T T < Rr(b) T 1
BLD Rd, b FTRATEFHRM Rd(b) « T None 1
SEC BB AL C«1 C 1
CLC BLEE C«0 C 1
SEN AREMLEN N1 N 1
CLN FREAER N«0 N 1
SEZ p AT s Z1 z 1
CLZ ERENEE Z«0 z 1
SEI 2 RRHERE 1 I 1
CLl 2BPHER 1<0 | 1
SES SN RIFEL BN S«1 S 1
CLS HEANRGFELEE S« 0 s 1
SEV 2 AND & HiR R B Ve 1 \ 1
CLV 2 MDD R EREES Vo \ 1
SET SREG # T &1 T 1 T 1
CLT SREGH TEE T«0 T 1
SEH SREG K ¥ #t uiRE B He 1 H 1
| CLH SREG My ¥ #UAREEE H«0 H 1
BE#EES
MOV Rd, Rr HEHEEEH Rd « Rr None 1
MOVW Rd, Rr HHEEFHRTF Rd+1:Rd < Rr+1:Rr None 1
LDI Rd, K gk BN Rd « K None 1
LD Rd, X gk B S BE Rd « (X) None 2
LD Rd, X+ MREEIHBIE R n— Rd « (X), X < X+ 1 None 2
LD Rd, - X bR — B INER B 5 kiR X« X-1,Rd « (X) None 2
LD Rd, Y MRAEIUHE Rd « (Y) None 2
LD Rd, Y+ MREEITUHE  Rietbutin— Rd <« (Y), Y« Y+1 None 2
LD Rd, - Y bRl — 5 hIER A S ut iR Y« Y-1,Rd«(Y) None 2
LDD Rd,Y+q EERERNEES U RE Rd < (Y +q) None 2
LD Rd, Z gk B S R Rd « (2) None 2
LD Rd, Z+ nEEEIUTKE , REum— Rd « (2),Z « Z+1 None 2
LD Rd, -Z b — S INER B 5 kg Z<Z-1,Rd«(2) None 2
LDD Rd, Z+q Mg RB RN EET U RE Rd « (Z+q) None 2
LDS Rd, k M SRAM hig sz Rd « (k) None 2
ST X, Rr SRS a5 RFEHRE (X) « Rr None 2
ST X+, Rr NEEIHHRIFEKRE , REu— (X) < Rr, X X+ 1 None 2
ST - X, Rr bRl — B A RES it 5 X E R X« X-1,(X) < Rr None 2
ST Y, Rr gk B S HiE (Y) < Rr None 2
ST Y+, Rr MEEEIUKE , REHuEN— (Y)<RLY<Y+1 None 2
ST -Y,Rr bRl — 5 HIER A T ut iR Y« Y-1,(Y)«Rr None 2
STD Y+q,Rr IEFRBENEES 2 RE (Y+q)«<Rr None 2
ST Z,Rr gk e S a5 E (Z) < Rr None 2
ST Z+,Rr nEEEIUKE , REum— (Z)<Rr,Z«Z+1 None 2
ST -Z,Rr kRl — 5 DR A T ut iR Z«Z-1,(Z)«<Rr None 2
STD Z+q,Rr e RS RN RES U BE (Z+q)«<Rr None 2
STS k, Rr M SRAM hig sz (k) < Rr None 2
LPM MERFZEENBE RO « (2) None 3
LPM Rd, Z ERFZEEHEE Rd « (2) None 3
LPM Rd, Z+ MEBRFERNRE  AEwm— Rd « (2), Z < Z+1 None 3
SPM REEFZENHRE (Z) « R1:RO None -
IN Rd, P MO i OiE kR Rd « P None 1
ouT P, Rr A8 1/0 % O % H B3R P« Rr None 1
\aPUSH Rr Ff?ri%%%}ﬁ)\ﬁﬁ STACK CRr None 2
POP Rd 2517 2508 H AR Rd < STACK None 2
MCU ##HiES
NOP ZIRE None 1
SLEEP RER (3 Sleep Zh&E , M. specific) None 1
WDR SUEIH (3 WDR/timer Zh&E , L specific) None 1
BREAK 3 X 5 LiEi None N/A
205



FmiEE
B (MHz) P8R FRs HEO IEE
ATtiny2313V-10PI 20P3
10® 1855y ATt?ny2313V-1OPJ(2) 20P3 Tl
ATtiny2313V-10SI 20S (-40°C - 85°C)
ATtiny2313V-10SJ®@ 20S
ATtiny2313-20PI 20P3
20 07 55y ATt?ny2313-20PJ(2) 20P3 Tk
ATtiny2313-20S]I 20S (-40°C - 85°C)
ATtiny2313-20SJ®? 20S

Note: 1. FRtEA M wafer WS , THEEATURKPEREFS Atmel Zith LB R,

2. WiETAHE,
3. £ P170Figure 81 5 P170Figure 82,

AR
20P3 20 B¢ , 0.300" 3% , PDIP $%t
20S 20 5% , 0.300" 3 , SOIC %
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Notes:

SEATING PLANE

PIN
1
101 NN Y B 101

El

g ooy d [

AWWW%

”’ e Bl
e

1. This package conforms to JEDEC reference MS-001, Variation AD.

2. Dimensions D and E1 do not include mold Flash or Protrusion.
Mold Flash or Protrusion shall not exceed 0.25 mm (0.010").

COMMON DIMENSIONS
(Unit of Measure = mm)

SYMBOL| MIN NOM MAX | NOTE
A - - 5.334
Al 0.381 - -
25.493 - 25.984 | Note 2
E 7.620 - 8.255
El 6.096 - 7.112 | Note 2
B 0.356 . 0.559
B1 1.270 . 1551
L 2.921 . 3.810
C 0.203 . 0.356
eB - . 10.922
eC 0.000 . 1.524
e 2.540 TYP
1/12/04

ATmEL

®

TITLE
2325 Orchard Parkway

San Jose, CA 95131 | |nline Package (PDIP)

20P3, 20-lead (0.300"/7.62 mm Wide) Plastic Dual

DRAWING NO. |REV.
20P3

C

2543F-AVR-07/04

ATMEL

L - 15013652265 00:38537442
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208

ARRAARARAA | =l
®

iHEBEEHBHE B4 S5
A1»F

Top View
End View
COMMON DIMENSIONS
(Unit of Measure = inches)
- - @ ﬂ b SYMBOL| MIN NOM MAX | NOTE
[ T I A 0.0926 0.1043
A Al 0.0040 0.0118
‘ D | C 0.0091 0.0125
D 0.4961 0.5118 | 1
. . E 0.2914 0.2992 | 2
Side View
H 0.3940 0.4190
L 0.0160 0.050 | 3
e 0.050 BSC

Notes: 1. This drawing is for general information only; refer to JEDEC Drawing MS-013, Variation AC for additional information.
2. Dimension "D" does not include mold Flash, protrusions or gate burrs. Mold Flash, protrusions and gate burrs shall not exceed
0.15 mm (0.006") per side.
3. Dimension "E" does not include inter-lead Flash or protrusion. Inter-lead Flash and protrusions shall not exceed 0.25 mm
(0.010") per side.

4. "L"is the length of the terminal for soldering to a substrate.
5. The lead width "b", as measured 0.36 mm (0.014") or greater above the seating plane, shall not exceed a maximum value of 0.61 mm
(0.024") per side. 1/9/02
TITLE DRAWING NO. |REV.
AIMEL 2325 Orchard Parkway 20S2, 20-lead, 0.300" Wide Body, Plastic Gull 2052 A
> San Jose, CA 95131 Wing Small Outline Package (SOIC)
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ATtiny2313 Rev B

ATtiny2313 Rev A

2543F-AVR-07/04

A HRAES S ATtiny2313 B4 RA B HE,

s ERREERREEERR,
« HITRBTIMf.
« BNMENBERMEL,

1.

EERRIRERIRIREEEIR
YERBERT 2.7V E , BUEERA EEPROM #:itiiIREIE R 0x00,
RAE :

MRBEBRBECERITRRE , BEAELSRE , BIEN OxFF, XEHFTL

FEERONBEN, EEARR TEREDBREBN,

HITWBEFIHE

HITRBENREERER, BEETIEXT , JEXNSI4ERRE
- RENREZEMA (SPIEN REBE )o

- S{UZA (RSTDISBL E4E ).

R

BITREBNEE I, hEE LRAFHER |, SS4THFTHRE.

BNERSETMEA

BEFMNNERHEENRAENFRESREE , BMNAFRER , FHRSEE
Fo XRQHAERFPHER S, BERENHARENBNARERHEEM T,

BT IEIETA,
BIRFE
RIEEFOENAERHE 2B U ELERERHES. TESEREBKN
& Bt i8] B HA SR AR R

MRAS A T

AIMEL
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ATtiny2313 & F it

HEH®

MAEZ Rev.
FIRRA Rev.

Ky zh

MARZ Rev.
FIRZ Rev.

Ky dzh

MAEZ Rev.
Bl Rev.

By %zh

MARZ Rev.
FIIRZ Rev.

Ky dzh

MAEZ Rev.
Bl Rev.

Ky zh

2514E-04/04
2514F-07/04

2514D-03/04
2514E-04/04

2514C-12/03
2514D-03/04

2514B-09/03
2514C-12/03

2514A-09/03
2514B-09/03

ANFEN TS AR XWAERTEG ; BTSN RN XTS5,

©We NN

aphoDbN

Ll o

o N

aprhwN=

EHPI“IHBRE",

EFHPS1“IRAOBHE=ThEE” .

BEH P152“ REFT 7,

$F P152Table 69 5 P152Table 70 B3| P152“ WR 7,
E# P164“ RITHEBEZE " .

E#H P165Table 78,

EF P168“ ERGMHE" o

EF P171“ATtiny2313 B2 84 7

XREPFU TSI ESHT : PCINT15 5 PCINT7, EEMWE 3% EEMPE &
EEWE / EEPE,

BESRHE
- 12MHz J3 10MHz
- 24MHz 3 20MHz

E 3 P2Figure 1,

EF P206“ FREER”

EH P170“ BREES V. HXR”,
BHT P171“ATtiny2313 B84~

¥ P21Table 2,

BB PI7TCBAINAENESR” o

W P170“ BRARES Vo XR”

EH P164“ BRITREREZE” .

¥ P198Figure 137 1 mA %A pA

EH P206“ F@RIER” o

Bk MLF 3%,

EHTE %A P207“20P3” ,

B c KBHIE.

B M FRE SPMEN 2 to SELFPRGEN,

SE#T P24“ fRERY TN RC #R5%8% ” o

EHRBFUART X AUSARTEEHP1“F= RN DEESERSIhFEMSTT -
B P2« S|HEE "

E# P32Table 15 5 P169Table 80,

¥ P164“ BRITHRBEE ” P 5 %,

B3 P168« B4 .
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SE# P170Figure 81 37N P170Figure 82,

£ P202“ Fi7E84t2 ” #f¥ SFIOR &R GTCCR,
EH P206“ “mER” .

1£ P209“ BhiR%&k ” P IAFWBIRR.

© e NS
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Atmel Corporation

2325 Orchard Parkway
San Jose, CA 95131, USA
Tel: 1(408) 441-0311

Fax: 1(408) 487-2600

Regional Headquarters

Europe
Atmel Sarl
Route des Arsenaux 41
Case Postale 80
CH-1705 Fribourg
Switzerland
Tel: (41) 26-426-5555
Fax: (41) 26-426-5500

Asia
Room 1219
Chinachem Golden Plaza
77 Mody Road Tsimshatsui
East Kowloon
Hong Kong
Tel: (852) 2721-9778
Fax: (852) 2722-1369

Japan

9F, Tonetsu Shinkawa Bldg.

1-24-8 Shinkawa
Chuo-ku, Tokyo 104-0033
Japan

Tel: (81) 3-3523-3551
Fax: (81) 3-3523-7581

Atmel Operations

Memory
2325 Orchard Parkway
San Jose, CA 95131, USA
Tel: 1(408) 441-0311
Fax: 1(408) 436-4314

Microcontrollers
2325 Orchard Parkway
San Jose, CA 95131, USA
Tel: 1(408) 441-0311
Fax: 1(408) 436-4314

La Chantrerie

BP 70602

44306 Nantes Cedex 3, France
Tel: (33) 2-40-18-18-18

Fax: (33) 2-40-18-19-60

ASIC/ASSP/Smart Cards
Zone Industrielle
13106 Rousset Cedex, France
Tel: (33) 4-42-53-60-00
Fax: (33) 4-42-53-60-01

1150 East Cheyenne Mtn. Blvd.
Colorado Springs, CO 80906, USA
Tel: 1(719) 576-3300

Fax: 1(719) 540-1759

Scottish Enterprise Technology Park

Maxwell Building

East Kilbride G75 0QR, Scotland
Tel: (44) 1355-803-000

Fax: (44) 1355-242-743

RF/Automotive

Theresienstrasse 2
Postfach 3535

74025 Heilbronn, Germany
Tel: (49) 71-31-67-0

Fax: (49) 71-31-67-2340

1150 East Cheyenne Mtn. Blvd.
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