7 mis

o EiEfE, {KTHEEM 8 iz AVR® LTS
- M4 RISC 413
- 120 £EF - ASHEFSRITHER & 044 A
- 328 (EALESFeR
- 2BAIHE
— T4EF 20 MHz RHEEER X 20 MIPS
s B AUBRFENBIEEERS
- 1K EF N REN T4REE Flash
BE%a: 10,000 X
- 64 EHHRE N W42 EEPROM
BEE4: 100,000 )X
- 64 A A SRAM
- TSI TR A R 53 EEPROM BIEN IE
. AgER
- —NEEWM TS AR 8 M ENEE / iTHREIE A% PWM EE
- BERHNSEHRERN 4% 10 2 ADC
- B FRRSSRNTTREE I HER S
- FREI L RES
. BHRAILERER
- FRARRE
- B SPIIROTERENTHE
- KR/ Fi iR
- EhEZERAER, BFENHER, fHEER
- WA P EN
- MREBNEBEHN
- FRREIRE 25
- /O MEEE
— 8 S|} PDIP/SOIC: 6 AT4RT 1/0 &
o IT{EEfE:
— ATtiny13V : 1.8 - 5.5V
— ATtiny13 : 2.7 - 5.5V
- BEZR
— ATtiny13V: 0 -4 MHz @ 1.8 - 5.5V, 0 - 10 MHz @ 2.7 - 5.5V
— ATtiny13: 0 - 10 MHz @ 2.7 - 5.5V, 0 - 20 MHz @ 4.5 - 5.5V
o TAGBREBE
- {K3hEE
- FEER:
1 MHz, 1.8V: 240pA
- JEEER
<0.1pA at 1.8V

SIMEE

Figure 1. ATtiny13 /&5 5| B
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g[Jvce

7 [0 PB2 (SCK/ADC1/TO/PCINT2)

6 [1 PB1 (MISO/AIN1/OCOB/INTO/PCINT1)
5 [1 PBO (MOSI/AINO/OCOA/PCINTO)

(PCINT5/RESET/ADCO/dW) PB5 [ 1
(PCINT3/CLKI/ADC3) PB3 [ 2
(PCINT4/ADC2) PB4 [|3

GND []4
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AIMEL

Y (F)

BH 1KB R&EK
Al4R7E Flash 1Y
8L AVR
RIS

ATtiny13

UL

R RFE IR F A X
B HENRASETRER
FRER ©XEBTRE
ERONESH , Bt ggF
EBRLENER, RENZ
URXERNANSEUNREE
HEENER.
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AIMEL

ATtiny13 2&E T #3538 H AVR RISC EHIHKIh3E 8L CMOS iz #lgR. B THE#MNES
ELR B atsh BB HITEIE |, ATtiny13 WBEFEHERSIE 1 MIPS/MHz , Wi a[ A

ZRRGEDEMLBEERE BT E.

Figure 2. ATtiny13 £#31EH

8-BIT DATABUS
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PORT B DRIVERS
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! 1
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1
' STACK |l » CALIBRATED |
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1 \ l \
! 1
! < » 1
vee SRAM h | WATCHDOG » TIMING AND !
: X <  TIMER »  CONTROL !
1
v A A A AA :
! < MCU CONTROL |
PROGRAM [« <«
,_—'I CO?JCIEITER > 7|_REGISTER |
! |
- ! |
! MCU STATUS | !
GND PROG:RAM “—> "ReGISTER |* !
! 1
| FLASH i |
X » TIMER/ » > !
I y 7| COUNTERO |
! |
! INSTRUCTION | GENERAL :
| REGISTER PURPOSE > 'NTETIT‘TUPT > .
X REGISTERS !
| y x <> !
! 1
| INSTRUCTION v PROGRAMMING [ !
! DECODER Loaic |
! Z 1
! |
! l v !
| CONTROL «—» DATA !
I LINES ALU EEPROM !
l :
1 : 1
| \ !
i STATUS o !
| REGISTER [+ ) !
: |
| < > !
! |
: 1& A / :
H A } A !
I ADC / DATA REGISTER DATA DIR. !
| ANALOG COMPARATOR PORT B REG.PORT B !
| |
! 1
! 1
! |
! 1
! 1
! |
! 1
! 1
! I
! 1
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GND

#0 B (PB5..PBO)

RESET

56+
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AVR AZEBEFENETEN 32 MNEAIETEFR. MENSFEFRHERSEEET
(ALU) MBiEH |, EE—FESTUE - EABARRBRBMNLLN T FiR. XS
MARREETREBHER , A REFLEZBEMN CISC WIZHRHESE 10 BHHEFLER,

ATtiny13 B 1K ¥ Flash ,64 ¥ EEPROM ,64 F¥ SRAM ,6 NEA 110 O% |, 324
BEBRIESFES, 1M EAHRERN 8 L ENRRS/ITEEE , AR/ ST, 48 10 12
ADC ,EFFARHRN AImEE N MER S  UR=MAUETRAFHTIRENEBE
Ko THEFZEREXST CPUFEL T, T SRAM, T/C. ADC, #EHILREEURFHR
SGRETHE , FEHERANREEESRTE  CLERPMNEHAEMNZHAPMENEETE ;
ADC I H#E AL 1E CPU & ADC BUAAFRE 1/0 R THELU R ADC HIREFS,

AR Atmel SEEFZ R MUEFHBRRETH, BT SPI RITHEOAINERFFM#
BFRHTRENRE,

ATtiny13 AVR EE—EBENRESREFAIE SF . CEEEwEH. =Lk, BFA
R BRHHERS. FESRKRIFMEIR.

HF IR EBIR
it

w0 B 6@ /00 ERARENAI LA EME, HibHEPREaX MR35
P, AT LU MR KBRS, F NGRS | BERE L B AERE | in ORISR’ AL
R eR. AEMERES , MERSRFERENR , WwO B 4T SERS.

O B Al LURME M T ERASFRINEE | S P48,

EMRMASIH. e EAEIHKNIRNEANEEFREIBREE M. NREBER
P30Table 12, #FEEaT/E /N T 71 R A ) B9 Bk S BE4RIIE ] SE E Lo

ABEFMRES T —LEHENABHF IR BMAERSHE SN TEADREER, XLE
PIFHBREERFCINCETE T EBHANH. AL C mEREXXMHEHREALS
UEX , MA&N C wEHFNPMHLEFECFRNLELR. EERERBRIAEN
REEMAHEER,

ATMEL ;
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AVR CPU AI#
g A MBI AVR IIHEN, CPUNEEFSRFRIIRFNEWRIT. Bt
eI R 7R, WITIZE, EHEAME AR IE i,
g B ST Figure 3. AVR &1 5 1ER
‘ Data Bus 8-hit
\ 4
P Stat
Pr':clgf:m < Crggrr]?er? [T and g(;ftrol D
Memory <
\4 > 32x8
Instruction General
Register Purpose - Interrupt
< 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 <
1/0 Lines <
RNTRBESNWHEEARHTHE , AVREAT Harvard &1 , EERIHNBENRERE
%, EREMEBENESEY —RRKkEZE1T. CPU ERIT—RIETHEMERT—%
ES (EARXHATE )o XMISEIA TESHENMEAREZT. EFFHESBEUTNE
% 4RT2M Flash,
RRGEBFEFRXHSIE 32N 8 BAIESRFSR , HRINERN — N AR, MMk
T BT AN ALU R1E, EHEEMN ALU BER , NI THESXFFNRELRR
R#IAR , REHITEE , ERBEHERIFERE . BMNIBRNE -4 B,
FERXHEES 6 NFESH[ULUAE 3 /N 16 NN EEIUFESEHUIUBIEZE ,
SUBRNUEE, HP—MEEHETLMEN B FHSEERNRN U IES . XM
WINEERFHREN 16 LMW X, Y. ZEHESR
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ALUXF ST ESRCAURTFRENERCRANERNEEEE, ALUL A BUNT RS 78R
BRI, CETHZERESTEHRENABTEIERARBIREL R,

EFABRESE / ERGNBEZESMARESRES  NMEZEFUHEN Ut Z=E, X
ZEESKERN 1611, NS/ EFEHS[HUFETE - 16 LH 32 NWES.

EHRWANAR FREFRE MU NEFITERES (PC) RETHIRzH, HEKVTERAKRE
SRAM , At ESREXZRTF SRAM K/, EENVHRERAF B AEDRILHEKRIEH
SP, XMEHHTF 1/0 Z=i8) |, ATLL# TR B AR, #E SRAM AT LUEE 5 AR/ F uHE
RXBITIHE

AVR IR N EEN T EE W,

AVRE — M RENFUMIER, BHFERUTIOZE, REFFHRERERPMERENL,
BAPMETFHAOBERERARINPHEOE, SNPHNLERSEEFHOERY
EBX , P mEuBE  KERES.

/O FfE2Z=HEE 64 NI LAEES UMt | 4ER CPU JMRHVIEHIZF1F8S. SPI UK
Hh 1/O ThAE, BRESRIERIEZE R BN N FE88 34 2 F Rt 0x20 - Ox5F,

AVRALU S22 NERATESEFSEENE, FESSSTER/CH, FESSALAHZHE
B ALU ZEREE— /N9 EAR. ALURED N 3K ER, BEMNIRE, HILER
HTZRL ERFEHRN D BRENTR LS. EAESILESE.

ATMEL ;



REFFe

BREFRXHG

AIMEL

REFERCETRENITHNERETHNEREE, XEEEUUAXRSEREFREN
SUEHRE, MEBERERR , FTE ALU BEHFEIMRSTEFESNNE, X, 7£F
ZRRATHRAZEELTIINEREST . N\MIERZZTERE , KBREES,
EHAPHBRSEFNTRSTERZTL2EIRE , PHRENEFRSBIRE, XETHE
FERMRLE,
AVR & 7¥88 SREG EXMTF :

Bit 7 6 5 4 3 2 1 0

|I|T|H|SVNZC|SREG

®/E R/W RIW RIW RIW R/W RIW RIW RIW

WEhE 0 0 0 0 0 0 0 0

e Bit7-1: £33 MfERE

| B ERES R P MT, BIRK P ITERE M HMIh T iR FEaREs. MR 1EE  UE
REMPMIRSEVNSE , BFa-EHl, FE-INFHRESE | BF , MHIT RETI
ERE I MEEMAEEPH. | BALEE SEI M CLI ESTREMLNEE.

« Bit6-T: {ui#N =6k

UENIESBLD MBSTHA THENEMSFEit, BSTIEFFSMNE—VENLA T, M
BLD i T # N 2| FFESMHE — 1L,

* Bit5- H: ¥i#{IRE

MR E H R NERBELZET EH N, WIFENTF BCD 2EEFERH. #NIESE
HIRER

* Bit4-S: B ,S=NDOV

S HABIREN 52 NI EBRERFREVHRR, FRIESENHA,

« Bit3-V:2 NIBEHFE

TE2HNNBEE, FAESENIRA,

o Bit2 - N: fa¥ibr

RPAERGBEREERN A, FNESTENIHA,

e Bit1-2: EffE

RPEARZEBELRNT, ERESENIHA,

e Bit0- C: H{FEH

RPERFBEIBERE THAL, FRIBSENHHE,

B XHFHN AVR #5388 RISC &M THIL. N TREGEENMHENREYE , F
FRRXHIFUTHRA / HEAR

W SR ER, AP B UER
WHEFA 8 UMRER , WA 8 UER
WA 8 LAIRER , WA —1 16 UL
M- 16 UARER , AN 16 UER
Figure 4 3 CPU 32 MNBRA T FFRNEM,

Figure 4. AVR CPU B T#EF 1785

7 0 Addr.

RO 0x00
R1 0x01

6 ATHNY T3 eo———————————————————————————
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R2 0x02
R13 0x0D

B R14 0x0E

I R15 O0xOF

FEeR R16 0x10
R17 0x11
R26 Ox1A X HFFs: , BFW
R27 0x1B X BFH , &FW
R28 0x1C Y FF  BFW
R29 0x1D Y 7R, BFW
R30 Ox1E Z&57FeHR , BFT
R31 Ox1F Z2E57HR, BFN

REBREFESEXHNETHIUERTRMENTFR  MASHIFNESHHRH
1TESE Y AR R R

W Figure 4 Fi R , BN FFREHE - M RIERFBIE RO EERS 2 A - BIEZE
K 32 Nthit, ERFEBEXMFNWYWEXIATE SRAM , XMRAFAR L RET A FFEE
FHEARANREE , AN X, Y. ZHFEHFRUNRENEAEERFEHRNIEH

ATMEL 7
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AIMEL

X, Y, ZHF=E8H F1F8E R26.R31 BT AEERTEEN , B MERNBFEEZEIT U AN miutiEs. X=
MNAE#EF U F 787~ T Figure 5,

Figure 5. X. Y. Z &%=

15 XH XL
X B5E8 |7 o7 0]
R27 (0x1B) R26 (0x1A)
15 YH YL
Y F78% |7 o7 0]
R29 (0x1D) R28 (0x1C)
15 ZH z 0
Z5Es K 0 |7 0 |
R31 (0x1F) R30 (0x1E)

EFENFUERF , XLt FrRTUXNEERBE , B3 M—ME3E —B#E.
BEHATESAETE.

Mgt HREH T ERARGERNEE. BHTENTN / FRFRE I, #EEHE 2
BRI TRED, B3EE AVR KR SR T A KN | ENFRIEH R | HRIEHME
B

R4 IEMEHE SRAM #iKX, EURET FEFHRN PR, AR TFEFHNE
BEFR T 2 BT AAUE SRR ZE () | B IB ST S AFE B & T 0x60 Kyttt Z=E, /A PUSH
ER IR HE AR RSO — ; M 725 A B E ot i AR ISR =, &
F POP 1E S5m0 AR aet | EMRISE IN— ; MA RET = RETI SN FREF P I
IR BB HERR B £ I =,

AVREHER BT RI/OZE RPN AN SN FFET R, EREANNESEASRGEX, &
EEHESAVR SHEMNBIEX AN, HSPLMEB T, IDFR4AH SPH 788,

Bit 15 14 13 12 1 10 9 8
| sp7 | spe | sp5 | sp4 | sp3 | sP2 | sP1 | sPo | sPL
7 6 5 4 3 2 1 0
®/B R/W R/W R/W R/W R/W R/W R/W R/W
MHE 1 0 0 1 1 1 1 1

8 ATHNY T3 eo———————————————————————————
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ENSHMmLE

2535D-AVR-04/04

K— A ISR, AVR CPU IR clkep, Bao LA ER
S Bk RO B4R, 5 BB L A A AT 2 A

Figure 6 1% 83 7 BH Harvard ¥R EM HTEIEME ST , AR AT LU T RE T B M 2
FEHRXHNES, IR—IMEXRRKEES , HEESEX 1 MIPS/MHz , EE{E BB S
te. Thee/ etéhtb. Thee/ hiEL,

Figure 6. H{TEUIEMIESHIT
T1 T2 T3 T4

1

|

hepy — A

1st Instruction Fetch

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

Figure 7 BRI R F R XHR BRI F. E— N EHEARE  ALU ATLENNFANF
FREFHHTERE  ANHEREEIENFESRPE

Figure 7. S#af4hFEHI ALU R4E

T1 T2 T3 T4
1
1
N\
clkepy '
Total Execution Time

Register Operands Fetch

ALU Operation Execute

/

Result Write Back

AVREFRRNHFHTR. S MhMNEMERFZRBRRUNFHEE. FIEN PS4
HEBCHEREMN. HERLEN  BRSFERNERPUMEREL | B |, PETH
R

EFEHEXNREBIRENEVABN DI OE, SENEESIRIES N P40 HHT”
FIRMRE T FREIFMEL LR, MEBEFENBIIEE  RERBS, RESET ER&S
BIEER , EB=/NJ INTO — SAERFHTIER 0,

F—FWEENESRBPIFEREN | 8BS , NMBIETAEEMN TR, APRESETE
PHREFREN | KRR PUTHTRE, L FTENDRTER T AP L eI P RS EF.
TRETIESE | BaIEN,

MBRAR EHEAFPRE TN, E—MESAHMEHFENTIIRS. N TXEHRE , BF
THEER B2 B SERRAY AP T [0 B LA AT R IR RR |, [B) B AR 4018 BRAR RL Y P T AR & R
MRS A BN EE 1" WAXKBER, ShiRER , WRENK P EREMLN
"0, MRS EN | F —ERFBRMNIT , AERREER. XUN , nR2H/
FHIIRSHET | WA EREN B 2EMT , BER | B, RABEEHZ P
BT L SERMORINTT

ATMEL ;
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AIMEL

FoMRANPHURIAZDHZMHRE B —EfR, XEPHATEPEHIRS. &

PHTRMAEPIERCIIMERT , P T RWAR,

AVR BH i[5 2R ERERFHEDHIT —FEST A LERITEMHRIER N P
EEXBNR , BEATHRSEFHRSFEHFI2EIRE , PHRE R T2 831K

8, XETHELHEMAFELRHERTK.

£/ CLISE T REE L Airet |, RUMTRIE TEIER. REPMATUERIT CLIESERE
BETRENT CLIESHENREN. TENSGIFHEA T WAES EEPROM FHE/AX
ANETRES LE R R 4 BUOB 3 EEPROM & /Y 7] BE BT

LR IE HIE
in rl6, SREG . RIZSREG B
cli )47
sbi EECR, EEMAE ; &3/ EEPROM GAE/E
shi EECR, EEWE

out SREG, r16 . WESREG (| f7)
C R15HIE

char cSREG

CSREG = SREG, /* {R#ZSREG &*/

| * ZiEeagr x|

__disable_interrupt();

EECR | = (1<<EEMAE); /* /&%) EEPROM GAE/*/
EECR | = (1<<EEVE);

SREG = cSREG /* MESREG (I fZ)*/

ATHNY T3 eo———————————————————————————
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f£F SEI fEE S ERE PR  RREFNE - FESERTEATH I —ELBE LEEIR
7o

Cam R HIRE

sei . B
sleep ; H#AMBEEZ, ZHPHELE
;o OEE . ERTEMSIEREMN P ETZ T MCU & £ AKEER

C RIGHIE

_SEI(); |* E2EFEEEERRE]
_SLEEP(); [* HAMEER, SHFMLLE]

1* ER . EHITEMSERN HMZ B MCU B & B# AKERESR */

AVR HifIE SRS RIS A 4 NETEPE . 4 Nt ARARE 1R Bk B SSRRAY AP BT AL 22 5
Bo HX 4 Mt HfIE PC Ba Atk. EEERAT , PEOEN —MBREIES |, LBk
RIFES/NNHEH. IRPME SR EABETHITERNRE NELSEARES
WATTEESE MCU F 2ITHITRERF. & PIRER MCU A TRERIER |, A e R7et A
EFREM 4N EH, EAEEZRITENRERXFFEEN B E, X aEAR
BREENHEINEAHE,

PHHREIRE 4 NP EULHIE PC( AT ) R ik | #ikigst =  REFE
27 SREG #Y | Bfi,

ATMEL ?
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AVR ATtiny13 BI77f# A% U58 ATtiny13 0735, AVR GHEERNEENERBEZNE  BEFHBEZEA

= EFEMEETE. AL, ATtiny13 358 EEPROM F#SURERE., X=/1FHHEZE
&R LENTELEM.

RENTRIEN Flash B ATtny13EH1IKEHWEL SR Flash , AT EREFESRE. BNFENAVRIES X
FrrEfkse 16 U5 32 4 , #{f Flash A% 512 x 16 BT,

Flash 1228 Z A AT LB E 10,000 )X, ATtiny13 (W2 F 1T #kES (PC) I 9 , HUL AT A F 1t
S12FMRFEMEETE. PI7TFHEEmE" ¥R T MM ASPIEORIX FlashB BITT
o

BHALUREFETENEFFHSMUZER (SF LPM MBRERFFHB[ESHEA ).
BIESHITRFEIESL PO ESHITHRE "
Figure 8. T2 774224

Program Memory

0x0000

O0x01FF

12 ATEiNY13 m—————————————————



SRAM BiE 7l 87

BE 17 6 85 17 1|1 B 1)

EEPROM ¥iE#F1# 3%

EEPROM i& / EifEl

2535D-AVR-04/04

Figure 9 45 7 ATtiny13 SRAM ZE[E] W H LR,

Bl 160 MR FEB[IE T FEHF XM, 110 FERRAIBEHIE SRAM, BT 32 MM
HRFFRXMES 64 MR /0 FHEER | HER 64 ZTTHAEEKIE SRAM,

BEFESNHIUAESADN 57 BEEIFu, TRERBENEET U, AETY, FTHRE
MEZESUHNFEEENEEI I, FERMHTHFFER R26 2 R31 NHEEIUME
HEER.

EEFUSTE TREMNMEX,
TREENEEIUEXNEBIUIIHETFRY M ZLENEUMHER 63 Mibilt,
ERFTEMGMHNRZEIUHENXD | FFER X YA Z BaEmfiEsd,
ATtiny13 £ 532N B A F 7. 64 MN/OF 1738 R 64N F 1M M EBEIESRAM AT LUE T
B LR FUEXBHITIHF, FERXGWHAENR P6 BRAFFHRXM" .
Figure 9. BiEFfke5M1&

Data Memory

32 Registers 0x0000 - O0x001F
64 1/0 Registers | 0x0020 - 0x005F
0x0060
Internal SRAM
(64 x 8)
0x009F

A SIS S B, B Figure 10 AR , EB2KIE SRAM EIETE N4
clkcpy B

Figure 10. /£ SRAM 7ZEE
T1 T2 T3

ok 0 N/ /O ___

1
1
1
1
cPU X
1
1
1

1
1
1
1
1 1
Address " Compute Address ' X Address valid !
1 1
1 1 [
Data —— U e
1 1 1 ‘E
1 1
WR | Y e U
1 1 1 -_
1 1 -
Data O —
1 1 T I
1 1 1 &
RD ! 1 /—|\—
T T 1 —
1 1 1
Memory Access Instruction Next Instruction

ATtiny13 2 & 64 1) EEPROM #{iE %85, CREN —NMAIHHEZEMEEN ,
ALEFETIEE, EEPROMWFEGHZEAD R 100,000 7 EERER. EEPROM KYiF IR /i
WEFER, BIEFESNRHFFESRRE, i1 P100 A EEPROM Y S THETH.

EEPROM Y5 B ZFFES T 1/0 ZE (A,

ATMEL s



EEPROM 311t 1788 - EEARL

EEPROM ¥ #2 % 8% - EEDR

AIMEL

EEPROM® B [EAY B A Table 145 . B ER ThEE R LALE A P B4 SN At AT A F 8 B
T—=F%, AF##4E EEPROM EEZEMTRE ; £ 8RR A 2 H L8R A/ B
B, b8/ THEER Vo £A/ TREESERE, A CPU ATRETETETRIRAMER
WEJREBEE, ES N P18 Bhilk EEPROM #iEE% " LUE % HI EEPROM BIEE K
[B) &,

ATBHIEEEIRN EEPROM BE , EERIT—IMEENSRF. E4SF P15 EX
FHHRE "R P16 PEFZTHRRE,

.17 EEPROM ZR{ER , CPU FILTHE 4 MEAM , RABBRITRLES ; 1T
EEPROM B#4ERY , CPU 2EF LT 2 NEH , ARBRITELES.

Bit 7 6 5 4 3 2 1 0
| - - EEAR5 | EEAR4 | EEAR3 | EEAR2 | EEAR1 | EEAR0 | EEARL

®/E R R R/W R/W R/W R/W R/W R/W

HE 0 0 X X X X X X

+ Bits 7..6 — Res: &
REBA, RBREREERSE,
* Bits 5..0 - EEARS5..0: EEPROM it 1t

EEPROM tb it 1723 EEARLIEE T 64 =17 Y EEPROM Z° 8], EEPROM i1t 4145/ |
M 0 B 63, EEAR BIHIREIZEE X, 17" EEPROM 2 8247 EIE F IE B EE,

Bit 7 6 5 4 3 2 1 0

IEEDR7 EEDR6 | EEDR5 | EEDR4 | EEDR3 | EEDR2 | EEDR1 EEDROI EEDR
/B R/W R/W R/W R/W R/W R/W R/W R/IW
NHE X X X X X X X X

» Bits 7..0 - EEDR7..0: EEPROM #i&

X F EEPROM Ei#E , EEDR REEEZ| EEAR £t EIE ; W FiL#{E , EEDR 2
Mithsit EEARL 3 EUH BB

14 ATEiNY13 m—————————————————
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EEPROM #4288 - EECR

EXFHRE

2535D-AVR-04/04

Bit 7 6 5 4 3 2 1 0

| - - EEPM1 | EEPMO | EERIE | EEMPE | EEPE EERE | EECR
®/E R R R/W R/W R/W R/W R/W R/W
HE 0 0 X X 0 0 X 0

+ Bit7 - Res: &%

REBN , BHBREREENE, BEE , BRIZL.

» Bit6—Res: &5

REBN , EZBRERERERNSE,

» Bits 5, 4 — EEPM1 5 EEPMO0: EEPROM SREE#E R

RERBRENNE LY X EEPE EAR X Bib4miE 5 N ATRETE — DN ateh B B 3R
B (BREESAHFE) IFERSERES AFS . TREEXNHEREA Table 1,

EEPE &I , Xf EEPMn W ERENZEE, S/, BRIE EEPROM & FRBMREA , BN
EEPMn ¥ & {77 0b00,

Table 1. EEPROM #&xX 1y

EEPM1 | EEPMO TRt R B
0 0 3.4 ms BRESAREE -t BE PR
0 1 1.8 ms RER
1 0 1.8 ms REA
1 1 - RE

 Bit 3 - EERIE: EEPROM # & iF i RE

% SREG HY | 8 "1", M E{z EERIE f${#4E EEPROM #H& F i, ;5F EERIE NZE 1
LttH . % EEWE jEZ 8 EEPROM #E&ZIFFRTENA &K &£,
 Bit 2 - EEMPE: EEPROM = #lmE AL

EEMPE )}RE EEPE BA "1” EF8 .

X EEMPE 53 "1" & , EEA B HIRNIRE EEPE ¥ 27 EEPROM EEMN N ELRTE ;
# EEMPE H "0“ , i%i& EEPE ¥, 3% EEMPE BE#&4B A "1” , MEMNatsd B H G S
BHES,

 Bit1— EEPE: EEPROM &L

EEPE ¥ EEPROM W4RIZHEALES, X EEPE Jy "1", @3 EEPMn (UM E |, 4%t
EEPROMYRiE, FEEEPEB AB " "1"8] ,EEMPE AMAB A" , ENF4 HIMEEPROM
B, E5ipME4%ER , EEPE MHEHES. M EEPE EfL , CPU ERITIESH
LI ETER EE,

+ Bit 0 — EERE: EEPROM &AL

EERENEEPROMIZIZEMFEREIS 5, MEEPROMMILIRE T 2 5 , EB N EERELUE R
BIEEA EEARL, EEPROM BIEHIEMAFTE—LKiET , BXFEES, £H EEPROM
J& CPU EELE 4 N EABF T ABITT —&iET. AFEIRE EEPROM B Rzt
EEPE, MR —NEREEE#HIT , T ERE EEPROM , th LA NEEF 72T EEARL,

EREXRFHREREMEANEN, HX EEPROM BEA—NFT |, AP AU It E A
EEARL H1787  F#HIEE A EEDR F1787, & EEPMn U N F X EEPE M BRE (XN
EEMPE ERGEH At BN ) ALK BER / EARE. BRREEAREE - HHE
HATR , BNRENBER Table 1, EEPE U2RIFEN , BERBREEARETNH.
B R A TREBRSE , T2#THEM EEPROM #BR1F,

ATMEL i




AIMEL

DEFHIRE AUREREEARESNAN AR, BERERTEXN —LEHRONRESEEHENE (LH
FHRREBEETRE ) ZARER. FAZANN , BAEEARER EHITERRREE. BH
TERSEARERIEN  AURIAREATHTHEIGREEN (LEEESRRF ) #

TR,
B’ BBR—NFET |t %E A EEARL, & EEPMn 3 0b01 , % EEPE B A ( %} EEMPE

EXFHNENNEHA ) FRAKERRE (SERER Table 1), EEPE U &REFE
BRBETR. METHLTREZRESN , Tt THM EEPROM B1E.

EA BEAN AP 245F it EA EEARL F#IEE A EEDR, & EEPMn 8 0b10 , X} EEPE
EA (X EEMPE EEEH AN AN ) F R4S ANIRE (WERE N Table 1),
EEPE N AR IIEBRIZETR. EESANBRIEIEER , MIAABABEEX, Y&
FRFREBRAR , Fa#THAM EEPROM #14E,

EEPROMiA B 5 AR E K55 85 E i o E5H 2R3 W P22“IR 5% sa b E & 1228 — OSCCAL” ,

16 ATEiNY13 m—————————————————
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THNABES 3 AN C R AMMKI EEPROM KYEER, BASRELRE A, #iIt
BRRFH AL ERTXERBNIRIDRE,

SCmAEa B2
EEPROM wri t e:
EHFL—RNTRIEERE

sbi ¢ EECR, EEPE
rimp EEPROM wite
, REREL=
Idi r16, (O<<EEPM.)| (0O<<EEPM)
out EECR r16
, REHUEFFR 1T
out EEARL, r17
;. TFRIESA $HE 74 (1 16)
out EEDR r 16
;B EEMAE
sbi EECR, EEMAE
; EEEVE K E5IGERIF
sbi EECR, EEVE
ret

C R1BHI=
voi d EEPROM write(unsi gned char ucAddress, unsigned char ucData)
{
| * SHFL—XGERELZE*]
whi | e( EECR & (1<<EEPE))

I* REmEL™]

EECR = (0<<EEPML) | (0>>EEPMD)
I* REMISHIEGFaE ]

EEARL = ucAddress;

EEDR = ucDat a;

I* ENEEMNE */

EECR | = (1<<EEMVE);

|* EEEVE XE5GHEE*]

EECR | = ( 1<<EEV);

ATMEL y
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Byl EEPROM BiEE %

AIMEL

TEHE FiRBA A AL C HEKiZE EEPROM , EHBRIEFH T SERITIXLERK
BHSREYFEE,

CmREBBHIRR
EEPROM r ead:

, S L-XTERELSR
sbi ¢ EECR, EEPE
rj np EEPROM read
, REMHEFFEr LT
out EEARL, r17
B EERE X E5)ERIE
sbi EECR, EERE
. BHUEFEERERHE
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* BHEFFHEREHE]
return EEDR;

}

HHERBETE , CPU M EEPROM E AR THRFIER | &K EEPROM BIEHN R (&
K)o IFIFREEAMIUAK EEPROM S ITELIES, AMEFEEAEBNRT SR,

BT RESKER EEPROM BFEHAEFHT TR | —RBEKT EEPROM BREME
ENHERE ; —R CPUXRBELKTEERETH,
EEPROM ¥ 1R A8 8] B o] BUBE BA T 3R

HEEIEEREF AVR RESET 551K, XA BUBN ERES A Ky 2 840 &B.88 BOD XK
K. MR BOD BFTLEBEERNAAERAREM B, EEREIRIPRET
g, REBEREBE  ERENMFERE R,

18 ATEiNY13 m—————————————————
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ATtiny13 9 1/0 Z2EIE XL P150* HZ8E0R " .

ATtiny13 FRER 1/0 RAMEEBH K E T 1/0 ZZ 8. FRER 1/0 fZE#F 7] SU&id LD/LDS/LDD
5 ST/STS/STD 1£4%iHRE ,E 32 MNBAIESHEEMN /O ZE‘EHEIE. HitH 0x00
-Ox1FH /O F 175 W A SBIFM CBIIS T EE# T F 1t ,MSBISFISBICN ARRER
—(UNE, ESARESNIESE, £/ IN 1 OUT IES T it S FE 0x00 - Ox3F 2
B, MNRES SRAM —#& LD # ST i85 1HE /0 F1EE5 , MM A E A0 £ 0x20,

NTEREFRFE , RERANKRNE 0", MARE /0 FEF[N SR ITERE,

—RBFEMNERRBIE "1" KXUAN, BIENR  SEMASH AVR 7@ ,
CBI M SBl ETRENELERENMHRTRE , EMATUATEEXRERSHENFF
2%, CBI 5 SBI #§F XX 0x00 E| Ox1F W EHFRE K.

/0 MMREHFERESRAMETRITNE,

ATMEL 1



RGBT B R B BRI
M RERE S

I/0 K49 - clkyo

AIMEL

Figure 11 FAVRIWNEERMHRERE S M, XL HFAZTERN TE. I THRIEKIIZE
AUBSERATFEMNERERRZLTE TENRERNNY | 01 P26° BREE RIEIR
X", R RSEIFEL Figure 11,

Figure 11. B4 %%

General 1/0 Flash and
ADC Modules CPU Core RAM EEPROM
A A J A A
clkyo AVR Clock clkepy
Control Unit
Ko I
Clk FFFFF
Y
Reset Logic Watchdog Timer
Source clock Watchdog clock
Clock Watchdog
Multiplexer Oscillator
L A ? ‘

Calibrated RC

External Clock Oscillator

CPURI# SBREAVRAKK FREME , MBRATEFR M4, RETERRRFHLRIEH
M BIEFM#ERR. 41k CPU RN RENRKE L THEMITE,

/O BHeR A T EZMY 1/O BIR |, WITERT BT / 1T EER . 1/O BHEPE A TANER R iR IR . BIE B HY
REENMPMBRLEERN , ELEE /0 R E L 7T XERIMR AT RS K,

Flash Bf4h324l Flash O M R/E, HET4EBEES CPU R4 E R EREFRBIE,

ADCEBZRTH N, X#E T AEADC TER BHE{Z 1L CPUFN /OB £ LABR R E F BB 7=
EWRE | MNMIEE ADC HIRBE,

R ATtiny13:8 K B 10T JLR0E Flash #8420 1T % 2 M BT R . BT 5930 A B AVR B4 & 4
2 BoEIEMMER,
Table 2. BH4iRERE ()
B4 Bk TN CKSEL1..0
REM KNI RC iK%= 01, 10
BB A e 00
128 kHz N B 25 11
Note: 1. WFAAAMBLN , ‘I RRARR , ‘0 RECHE,
20 ATtiny1 S
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TR HEIFEEEMIH#TNE, & CPU BEBREAREREARELF , ik
Byt R ARN BB ERN | RIEFRHSRET BIMITIES 288 ARERS, ZCPU
MEN T TR | BB FHMIER o 8] ARIEE MCU FFRIER T2 Bl BIRIAERE
BE, XMEFNENENBENARERTR. B HEAX M WDT &%

BHE5|F Table 3,
Table 3. H AR %A HEK
958 st i8] 4 EA%
4 ms 512
64 ms 8K (8,192)

BEHHI Rt CKSEL =“10”, SUT =“10", B CKDIV8 42, X MREIZEHWETEhEE
9.6MHz A EB RC k5785 , WA RGN 4TMN 8 , B At N &K, XFMigREBERILA

FRIBER ISP HH{TRERFE

P 5 RO B 490

ATMEL
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REMN R A RC X% 8%

% B IR EF1EF - OSCCAL

AIMEL

RENFA RC EF[EMTEEMN 9.6 MHz = 4.8 MHz #9atsd, XLEMRERE 3V,
25°C THIFRMHBE. BMEE BB HARME |, LT3 CKDIVE B4 4RE , A EB I ER
FAEBIE 8 P41 , iF A P24 RERTHTADMER " o XML LMERRGRH , R
ERR Table 4 311847 CKSEL #HITREEN T, EBIX N2 EMEEABHIMHT
SNVFEAEIREFZT N E OSCCAL F788 , BRI RC IBFHEB[MWIRE. £ 3V,
25°C B, iX R E A LUR EFRFRSAER + 10% WEE. FHE www.atmel.com/avr B ATk
WHRERZE , TREAEFMBEEREMEETERERE + 3%. HEAXMRHRERN
REret , BENNANACEAECHNE I TAENSBENBRHENNKE. ESNEXRE
BIENERES N PO KEZT 7,

Table 4. S AIREM RC K% 28 TEER

CKSEL1..0 IR
10 9.6 MHz
01 4.8 MHz

Note: 1. HJ BHRE
ERETEXMSHESRCE , B BEIHEELN SUT BXE , &1 Table 5 FiR. .
Table 5. NEPHRE RC #5725 H /B BhatE]

S AR iR

SUT1..0 RSB E R (Ve = 5.0V) ¥ERZ

00 6 CK 14CK BOD &g

01 6 CK 14CK + 4 ms BRI £ F

10M 6 CK 14CK + 64 ms HREE A

11 RE

Note: 1. HJ BRHRE.,
Bit 7 6 5 4 3 2 1 0
| - CAL6 CAL5 CAL4 | CAL3 | CAL2 CAL1 CALO | OSCCAL

®I/IE R R/W R/W R/W R/W R/W R/W R/W
WIHE 0 EHRE

+ Bit7 - Res: ##&
RE , BREEREENSE,
 Bits 6..0 — CAL6..0: {5 BirEE

FHREHRES AKX Nttt /] AN AR TR T SUEBRB TEF T Z T RN
BHRREE, XESNUMBEPTR. X OSCCAL NEMIKFHBUREHIRIIE, HWH
ENTAZSHHERADBIRZ [N MEBFIEK, BEA OX7F IBIEEME, RENKET
g5k A5 1A EEPROM # Flash EEff, HE EEPROM ] Flash VIR 1ER T EIF LR
EFBIRHIMEN 10% , BNSREFTELAK, EXERZH/IAX 9.6 MHz #1 4.8
MHz X B SRRH 1T THRE , HAasERN T RIE,

22 ATEiNY13 m—————————————————
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ARIE MCU BRETIE , HHRERNE RC 5% 25 01l 5 K iE E R E. TIEMERE
B 2% HearERERAR. 8RN OSCCAL HFiFaaFEMNHRETMET 0x20,

Table 6. WP RC #R5% MR E

OSCCAL #fE B, SRHAENAE S BAEE , SFHARNES L
0x00 50% 100%
0x3F 75% 150%
OX7F 100% 200%

BT MAER R SRR SN S A, CLKI #4430 Figure 12 FRREIBHITIERE, BN, B4
CKSEL & 4mfER “007,

Figure 12. A\ Zfrt&EER

EXTERNAL
CLOCK
SIGNAL

—

CLKI

GND

ERTEXMEHSRCE , BRBEIHEL SUT BE , I Table 7 FiR.
Table 7. H\ERet4d iy B EhatiEl

EaEANERESN B
SUT1..0 & EURRFNERRE | HEERAXE
00 6 CK 14CK BOD {8
01 6 CK 14CK + 4 ms B R IRIE A
10 6 CK 14CK + 64 ms BRES EF
11 RE

A TRIE MCU 8RR E TE , TRERABT/NIM RN IRHIAR, THMRRTEY
2% /EFERBUR, MZHE MCU REFEAMRSH LS AV IRH MR,
AR RGPS MR AT AREA AR HMBEZTHEXZBERIERETE , F0
P24“ REETH TR 4R 7 o

ATMEL
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128 kHz /N iE5% 8%

RE o e

M2 M FF8R - CLKPR

AIMEL

128 kHz 5 RIRSH B8 N IR Et s 5 R 128 kHzM (K Sh FEHRH BR . MR RN E3V, 25°CT
WIREE, BN CKSEL BLMNMHBER “117 , & ERN REmTH,

HIEFIZHR | B3t E A Table 8 FATRAY SUT BLAIRE,
Table 8. 128 kHz / &% 27/3 3 B /H]

EFaEX N eEXN B
SUT1..0 &l HUNWEIMNERRE | EERAE
00 6 CK 14CK BOD f£E&¢
01 6 CK 14CK + 4 ms BRI E A
10 6 CK 14CK + 64 ms BREE LA
1 *E

ATtiny13 RER P BT IR ER ST 0 M EF 788 CLKPR R4, Z4514 v AKRE(Eh
o ZOMBNAERSREER , BATRE CPU R#MERAERDSNR. clko.
Clkapes  Clkepy B clkpasy A F I Table 9,

Bit 7 6 5 4 3 2 1 0

] cLkpce - - - CLKPS3 | CLKPS2 | CLKPS1 | CLKPSO | CLKPR
®/B R/W R R R R/W R/W R/W R/W
NaE 0 0 0 0 RAL Y

 Bit 7 — CLKPCE: 44 28 (L HAE

CLKPCE I %M E"1"#8E CLKPS{I, RAHCLKPREEFZSENEMIFNE"0"R , CLK-
PCE U %, CLKPCE EEANMNEAMERY CLKPS N EAGHEHES. £ EE=EH
FE#HES CLKPCE {1 , kY BE AR , 7&K CLKPCE i,

 Bits 6..4 — Res: &%

REBN , EBRERERERNSE,

» Bits 3..0 - CLKPS3..0: R4 9 MR kT 3-0

XU E LR R SN R G T8 E Fo XJLE Az 1T 8 8 3k 238 B 44 40
R ERZTEE, HERN MCU &M A0z , FRIPE TN , IERLSIMRE
qué—[:lﬁéo ﬁ&ﬁlﬂ%')—i Table go

RBRIT RN TESRT |, X CLKPS (U B A SFURRBIN T S BT -

1. ¥ CLKPCE f#E "1”, T CLKPR ZF8MEME "0,

2. EOENEHEARR  FHEAEBA CLKPS , #1 CLKPCE 4E "0,

HERET SR RENSMEILPE , DRIEEEAZTRH T2 HI P,

CKDIV8 B £ i R E CLKPS{I M ¥ 14 {E ., & CKDIV8 R4mi2 , CLKPS{z &7 “0000” ; &
CKDIV8 E4wi2 ,CLKPS &I A “0011” ,AHBENEt 99 E F 1 8, & Ak it JRIM =K
RFYUFITERSTHRAHRAMER |, NABZEBED M, FE , CLKPSUEABETE

24 ATEiNY13 m—————————————————
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CKDIV8 A4 (ViIRBFN, EFTERMRMBEART Y IERS TH/ERANE  NAR
FRATRIEERE—NEB KN DMEF. S5 H 8 CKDIVS B4 ERiE.

Table 9. RI&FF0 2 40 2Rk 1%

CLKPS3 CLKPS2 CLKPS1 CLKPS0 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
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 =&
1 0 1 1 =&
1 1 0 0 =B
1 1 0 1 =B
1 1 1 0 =B
1 1 1 1 RE

HREtE ézﬁﬁ;g%ﬁ%iﬁm‘ , RGN MO MBRIENPREPAHIER , BMRE T HEBRE
a HY 303,

Bkzh 1T Bh B8 fE T 20 SMBS 72 R 0 SRR 4P 3R 32 1T , X W AELL CPU B4 SRR, FEtBENfE
FoME Ak , RNEEEZBERLRS |, FTABRIE T E B EBA R TE,
CLKPSEMBARBINTFTI +T25T1 + 2*°T2 28, ELEREF , TE 2 0 H4bian, &
BT R —ANetsh AR, T2 g EEMENN T EH,

ATMEL 2
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B R B R AR AR =

MCU #:4|2% %8 - MCUCR

AIMEL

AVR iz HIBR M S HERESHN T U R AR KB EE RN K FEF N RERR,

RERRAR S T AER AR AR MCU IR BEEANER , NTEEDFE. AVR EETE
HERENX , AFAFREACHNAERIEHR,

HABREXWEKEREMNZTEEE MCUCR /Y SE , REHIT SLEEP {55, E4H—H
B (ZRERN,. ADC BEMGHIEN, EBEX ) B MCUCR #9 SM1 1 SMO RFE , 0
Table 10 FiT 7R o EEERY A BT °T SO A BERRAE A MCU R B8, 233 53 A (A |, S8 hn 4 4 e
ARG, MCU RALETHIBIRR T, ARREZE SLEEP T —%iET. BENT
LWEFFEEMHHN SRAM AR, MREEEIRHRETENM N MCU BRREFMFH
Wi B IR INAT.

P20Figure 11 S48 T ATtiny13 TR RERE S . HWEEEERSENEREXER
EEEFA.

MCU #Z2#|&FFRE e T DREENIZHL,

Bit 7 6 5 4 3 2 1 0
| - [ pb | sE | swm | smo — 1SCO01 ISC00 | MCUCR

®/B R R/W R/W R/W R/W R R/W R/W

MHE 0 0 0 0 0 0 0 0

* Bit 5 - SE: {KEEfF&E

AT E MCU #EHAT SLEEP E=E#H AKERERX | SE BRMENM, N THRMHEAKEE
ARBFANARTN , BIUNIE SLEEP ESHEI —FKIETEMN SE. MCU —BM%RE
BI7ERR SE,

 Bits 4, 3 — SM1..0: {KEEE R &= 2..0
# Table 10 FFR , XL H T ZEEANREER,

Table 10. RERZEN LR

SM1 SMO KREE#ER

ZERER

ADC B E=#HIE K

X

0 0
0 1
1 0
1 1

RE

+ Bit2 - Res: ##&
REBN , EZBRERERERNSE,
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ADC &= HHE =

Lok N
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% SM1..0 5 00 & , SLEEP 1 MCU # AZERER, FHERXT , CPU ZLLiE
17, MELLLRES, ADC. ERES/ITHEE. BITAMPIHRERE T, XMEER
REIET clkepy M clkpagy » E AP 8R4 T 4,

SER 2R HF R M ER A LA EE MCU, WIR AR EMELLREZ P HTREE MCU |,
NTEDThFE | AT LR IR, AR EMRL L RIB[IZEFI MRS F 728 ACSR
89 ACD., #SR ADC {8 , #t AWK EF B3B3 — Rk,

% SM1..0 F 01 & , SLEEP 5 MCU Bt ARFEM&EIEN, FHERXT , CPU &
IE5E1T , T ADC, AZBHREAME IRSEETHE, XMERERXRELET ckjo. clkepy M
Clkpasn » ELAth AT I 4R4E T 46,

BWENIEST ADC HRFHRIE , EERRBEES. ADC ERENHMR , # ARG
B3B3 —IR AD ##., ADC H%RLERTU, SNEEM. E1RWES. BOD £1u,
SPM/EEPROM & 47 Fr T, SAEBH M INTO =X 5| BIZE 1L i A LA MCU M ADC g 75 1 41
BRAREE,

% SM1..0 ¥y 10 Bt , SLEEP $ES M MCU A EBER, AHERXT A BR2EEFER ,
TAERRMT 2 B 11H ( NREEAENTE ) HE T, RENREN, B IMWEM. BOD &
I, SEBERFEFHT INTO SREIBIZE(L T AT LAE MCU i EBEER, XM EREREFLE
TN , RERSER IS T4,

HEANRBF RIS IF MCU N B X RER | KARFINDBF —ERNEIE. &
#ES N P51 AP .

Table 11. ZEFREIREARE X T %30 Y B LA K %R BESR

T EpIRt &% 6 R R
&
Z =
z H 2 % O &
2 < Q 2 Irg | _Bw = B
S & 2 £ 3 P= Zgw | 8|S C
REAR 4 =X 3 3 3 5 # Zh | ow | < | O W
ZERER X X X X X X| X| X
ADC 17 |
E X X XM X X X
EEER XM X

Note: 1. INTO REBFHHf

ATMEL 2
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&ML EE HEREAVR REIRENDENEEZELAEE, — Bk  ERTEEFAEEREES
HEFRABEDWERSE T, FEENAEMSAREL, TENEREEEKRERE
TR AAEEM T,

s fEsent , ADC EEREXTHETH, HTREDE , EH ABEEX S HEER

ADC., BENEHENE —RERNT BRRR, BAESRE P76 EHERE "

Eil s HEZEMEXN , MRREEABELERER  TUREXMA, £ ADC RENFEXTHE
i, FHMEREARULERBRAIRAN. NREDLRBER T AR EEHE
B, N REALAEREA THREXAE, ENRNBEERE LR —BEfRE, FZR
P73 Rl LLRER " LA T BB EAR L LR ER

=B BOD MBREEERNAELRNES BOD , XMERBATLAKRA, WRIEL2 {7 BODLEVEL #
YmT2  MM{ERE T BOD Thét , BN ERMARER THEITE, EREXNAKEERT ,
XMNERGFEEERNBALE, F5F P32 HERN 7 LT #{aE E BOD,

FAREBE £ BOD. EELLBREFH ADC N AAEEENZEEE MR, BXEERFELT  ME
ARBALEIL, EFFREEAFMASGEERRECEIUUERE. MRESERE
RERS P EMEEEN , HAHIE SR, E3M P34 FREHABE " LTHREER
BRI M,

BHER B MRRGELRFMNAEN , XMERWATLKRHE, &HERE , MAEEAREER THFET
B, NTDERER. ERBEANERERXT , IMERFSEBRORALE, BSE
P40 Rl " LT SR UNAEL B & T HTE B8R o

#O2IBg #AKIRERE | FA RS 0 S MBAIZEEN VSRS N E. SESHERAED
AR, ERBERT /O B4 clk,o F1 ADC B4t Clkype BT | HAEHE
BT | WAREAARETAEEET, ERLLEEL TR ABELEEN , AREN
REER M, BTN S ESIHESN P45 M A SRERRES . MBHAE
MR | WA ATARS  ES8FhRMIZER Vo2 , BNBAEHELH
TSN 57

FNFELBMASIH M ABPNAKRER, IEEIEERXT , B ASIHNERL
Veol2 WIERMESBELTRAEMNER . BFEWMARATETE DIDRO XEH , 24
P75“ i A2 %188 0 - DIDRO” ,
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SENAN /0 FERFMRENNEGE  EFNENRABLFHIIT. EMNEELH
ETLMRENBE IMP 55 , WERFREIEMLEFE. WREFKZTAFAS
WIZhaE , i/ 8 T A — AR F B E S, Figure 13 AEMZHBAVHEEE, Table
12 MENLT EVBEHBSSH,.

EMRBME /0 w O M ENMNIEE. W FEREME LT EESITRES.
FIENEMNESHERZRE , TR AN —MEE T HERBUH0E |, FRISE ML EZER,
XL E A XER/E MCU ER TR —ENNE L ERARRBENBF, EEITHE
2RAYE H B E B B L A SUT 5 CKSEL iR, IEREYEMIERIES N P20" BHHIR " o

The ATtiny13 B 4 NEMR :

. LEEf, DREEETEBEMITR Veor B, MCU B,

. AEEfL. 3IH RESET LEVESBTBENEAT RO EER MCU E1L.

. BITRER. BHEEEETAENSANNERKE,

. EERNER, EERN SR B REEET RN EMIR Vaor i
MCU BV E fi.

Figure 13. E{;2%8

DATA BUS
A
MCU Status
Register (MCUSR)
LL| LLf L] W
| x| | o
o| ol | o
Power-on Reset S
VCC S
7 Circuit
> Brown-out
BODLEVEL [1..0] »| Reset Circuit
—
) ]
Pull-up Resistor m
SPIKE \ \ =
RESET FILTER »| Reset Circuit ’_—L/ s Qf— g
g —> R E
w z
Watchdog o
Timer %
=
T z
=)
(o]
Watchdog ©
Oscillator
Y
Clock CK . Delay Counters S
Generator 4 TIMEOUT
A A
CKSEL[1:0]
SUT[1:0]
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Table 12. EuisH ™

:::Xii]
/s | % &4 B/ME =l BXE | ${«
LEREMITIREBE (B
EREESLEH) 1.2 \%
Veor T, =-40 - 85°C
LEREMNIREBE (B 11 v
EBEEEKE )@ T, =-40 - 85°C '
VRsT RESET [ IFREE Voo =1.8V-55V | 0.1V 0.9 Ve Y
trsT RESET &/MKHREE | Ve =1.8V-5.5V 25 s
Notes: 1. XEBENERNSE , EZREFNIR.

2. BETHEE , RESEET Voo NEUTSRE,
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ATtiny13

LEBEA (POR) BHH A AN B4, RNBFES A Table 12, TRMET Ve K
TRMLEF POR BIAk4%E, POR BEFALARMARBEHEM , ERARLN B2IFHKE,

POR EBESRIE S 4E b 1A B4, Voo JAE) L 8 TR B AR R IER 1R ES, T it IER
2 BT — BRI N EARE. % Voo TR , REETRNITR , RESET 55178
£,

Figure 14. MCU E3)3#8 , RESET E#% Vi

1

“ A~ Veor
Vee J

1

|

1

Wy
RESET J RST

1

1

|

:‘—tTOUT_>|

" Reser |
Figure 15. MCU /531372 , RESET B/ B iz 2 4l

- A= Veor
Vee J

TIME-OUT

RESET

TIME-OUT

INTERNAL
RESET
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ABEMHANT RESET SIHMEBF~4£, HEMREFHENBATRNMOPEE
i (S0 Table 12) Bl & SRR |, BIFENHNFEENMESEET. HAMESIKE
SNUIREBE Vegr( £FR ) B, troyr ERN AT IR, LERERE MCU BNE30,

Figure 16. TH#ERBHRXENBEN

Vee
RESET | |
1
1 1
1 1
1 1
1 1
: <— trour _’|
TIME-OUT ! -
1
1
1
I
INTERNAL |
RESET ___ |

ATtiny13 &8/ A BOD(Brown-out Detection) 3% , i3 S5 E E MY it & B B XS Eb ke
MIEIRP Vo BT, iR BFBEIEL BODLEVEL KRigE. BOD HLK B
FEARENELEBREFRRIEN TN, XAREHAETUREN Vaor, = Vaor +
Viyst/2 AK Vior. = Veor - Vhyst/2e

Table 13. BODLEVEL &% f4z% ("

BODLEVEL [1..0] 54 {u B/D Vgor L:: iV BK Vgor By
11 BOD %A
10 1.8
01 27 Y
00 4.3

Note: 1. NELTF Vgor TREETEFEHNRNEE. NXERH  EF U | BHE Ve
=Vgor ,» AMRIEBEERTFER THELE Vo HaBEBEEN,

Table 14. 8 4&M4

B | BE | AKX
Be B B B | B | A
VHYST BOD ig.;% 50 mV
taop 1 BN 2 us

% BOD {848, —B Voo FREMEDBELT (Vaor. , Figure 17), BOD E1 1 BIAK
%o M Voo EABRE BT LR (Vaor. , Figure 17) , ERHREFBiTE , — BN
WA toyr , MCU BMEE T4,

EBE

ATHNY T3 eo———————————————————————————
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Figure 17. THERBHNEBEN

Vee Voor- - N__—o==== 7= Veor
RESET : :
TIME-OUT I E< tour T
" REseT | L
BEAREN ENAENSRREETERERER 14 CK AN EMF, ORI TREA | FE

ERTEEFF IR trour 182K, BES M P40 LA T B T MER S EHRIESRE.
Figure 18. THEXBEFREFI TREN

VCC
RESET
—> [«— 1 CK Cycle
WDT
TIME-OUT I'I
o
[N
[N
RESET TouT
TIME-OUT !
1

INTERNAL |
RESET

MCU R&&FF# - MCUSR MCU RAFEFRIEM T AXSIE MCU ENNERNEE.

Bit 7 6 5 4 3 2 1 0
Il - | - | - | - | WDRF | BORF | EXTRF | PORF | MCUSR

®/E R R R R R/W R/W R/W R/W

WRE 0 0 0 0 R vATA

e Bits 7..4 —Res: % &

REBA , ERBRERERERSE,

» Bit 3- WDRF: B 1 AE s

BTSN AENEN, LHEMEFEEEE , tAUERE "0 KER.

+ Bit 2 - BORF: Ba @l EirE

BEERNENAERNEMN. FEEMFEEES , b ERE "0” K&K,
* Bit 1 - EXTRF: A EirE

ARENELEERNBEN. LEHEMTEEES , b IUBEIE 0" KB
» Bit 0 — PORF: L858 yirE

LtBEEMRENEMN, RgBEE 0" RER.

ATMEL 53
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NTERAXEEMRERRINEMES  AFNZRFRILEFRNBE RERHEE
i, MIREHMENVREZHRLEFREN , WEKREMRTUABEIRESVRERT
o

ATtiny13 EEFREREER , ATIEERN , ERFENRLLLLRERT ADC A,

BEEHENSHRETEEEMETHESR, BaTEST Table 15, 71 7 FBRIKIHFE |, 7T
ERHEERNENTERITH

1. BOD f##E (/8% BODLEVEL [1..0] #4%%2 )

2. BEREMAREZEIELLLEES (ACSR &F1783M ACBG Ef)

3. ADC f#gE

Eitt , 2 BOD #ZE1Ert , Efu ACBG Tiftse ADC RERFE LR, N T HREEBERX
MIZhEE , AP AU E ER=FES | AEHEARERN ZBIXAEER.

Table 15. R3feEE#RAV4SME ()

SRy BH BME | HEE | BKE | By
Vg BEREERBE 1.0 1.1 1.2 Y
tag REFR B R /S 3 B Al 40 70 us
leG BEFRE IR Th5E 15 pA

Note: 1. XEEENSE | KEBREFNH,

34 ATEiNY13 m—————————————————
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ATtiny13 B —MNEREMETRENSF (WDT) , EEERAER
o MY M A LIRS ERR AL
o 3FITEER
— il
- REEN
- FMERAEE N
o HEEM 16ms B 8s T
« BIABLHALTHERRES,

Figure 19. & 1fEN 87

» WATCHDOG
128kHz > PRESCALER
OSCILLATOR e[| < x<] << <
N|S| 0|l |O|O| N | <
ololo|225|1SI8IZ|S
8888888888
Y.VYV VY w YVYY
1— WDPO
WDP1
WATCHDOG _E WDP2
RESET WDP3
WDE
MCU RESET

WDIF
WDIE INTERRUPT

ENAERSRAMIA 128 kHz FAIERHH[ES) . it BEREIALERNEHER , WDT
REPHRREE N, EERTHEERXT , EITHRRE J?ﬁiﬂjﬁﬁﬁ CRERGERAE
NENSEMESRER RS, EXAREERITHE , WL EAFHRREEM.

EREERXT , HEMNERER WDT R — Pl &Pl aRSH MRERIRAS AR EE |
WA AN — NEARGEN . B0 REIBA TN B | 4 T Ard 2 R R 2% e o
Wi, EREEMERT , YEMNBELE WDT RHEMES, KRN L b T &R RBAF
BRMRGERNARNGER, BSHER  FIRSREEMES  SARMER | §E4
BN RERRIRGEMER, BAZES  TERGEMNEIRERRSHRE
é*lﬂo

WDTON B4 REREENAENBZHARREMNER, WEEEN  REEMERN

(WDE)5H RN (WDTIE)Z 3l 8 1M0, ARIERELT L , HARBTHEHIAFRIEE

[IXigE

1. E—5g%k+d  FErtx WDCE 5 WDEE"1”, it WDE WHItAER %4 it
PN EEIBE "7,

2. EEENEANEARA £ WDE 5 WDP R E A HEE ,{BFEr &5 WDCE

o

ATMEL 5
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THEHNAF5 3 FCHmM CiES KM T XM WDT KiRE, ElBREHRMATAFESZ
T (B2 F/HE)  BEMERT THRFNFHA2RE,

SCammBpIR O

WDT_of f:

. XKHIERPHT

cli

; WOT &1

wdr

; 7B MCUSR & 1788 WDRF

in r1l6, MCUSR

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

; EWCESWEHEZBHE 1

; REIEM D HRRER LETEEF
in r16, WDTCR

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

; RHWOT

| di r16, (O0<<WDE)

out WDOTCR, r16

; FFRE R

sel

ret
Cc R@piE ™

voi d WDT_of f (voi d)

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

}
Note: 1. REBHIRRIRBERTELM

AE  EEITHABRTHEREHIEERSSEEET TREINBINERE  SHFEEMNENAE
B RIS FRE, MREBBRERBELEEA , WAESBEHEMHIERF/R, Nk
SHILXHRR , BIESEFERER , BARFENRIL R WDRF 5 WDE 24|

g%,

THEHNGF2AACHEN CESKU T BNNRENREHENRE,
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SCamra iR ™
WDT_Pr escal er _Change:
e ik Aokt
cli
; EWUEMNAENS
wdr
;. BEEF
in r16, WDTCR
ori ril6, (1<<WDCE) | (1<<WDE)
out WDOTCR, r16
MBS 72 P9 AN B B iR (T -
. BT MEEE = 64K EH (~0.5 s)
| di ri6, (1<<WDE) | (1<<WDP2) | (1<<WDPO)
out WDTCR, r16
TRIEIRE  £A2 A8 -
; FFRERAPHT

sel

ret
C RmpE "

voi d WDT_Pr escal er _Change(voi d)
{

__disable_interrupt();

__wat chdog_reset();

I* BHNE */

WDTCR | = (1<<WDCE) | (1<<VDE);

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

}
Note: 1. REBHIERBRBEMELH.

AR BINAENBRAE WDOP S RRAER , Bl =% WDP ¥ 3 —/Ngig A S
AR SHE =,

ERERFRRHIF7ER -
WDTCR Bit 7 6 5 4 3 2 1 0
I WDTIF WDTIE WDP3 WDCE WDE WDP2 WDP1 WDPO I WDTCR
®/B R/W R/W R/W R/W R/W R/W R/W R/W
WRE 0 0 0 0 X 0 0 0

ATMEL s
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 Bit 7 - WDTIF: B 1fER B MtRE

HENMAERSBHIEHEEE I RERSEEN PN | ZVEBN. HITHNNFEHRE
et , WDTIF REEHERR ; REEZNVBAZE "1” KEKR. X SREG HEHEMN 15
WDTIE B , TE IR H R .

* Bit 6 - WDTIE: B J1E &7 M fE6E

Y&f15 SREG HFiFam | (viBfy , B 1P MMERE, MREN R WDE B , E1H
ERREATMES , —BEENAENREFLE , WNITHB U,

# WDE Efz , WENAENRLTHMEREEVER. BIAENFNE —ORHF
RIE WDTIF, #1748 B7 9 o it [0] 8 & R A & ABFR WDTIE 5 WDTIF( B H#E AR
SENER ). IMATXNXRIECEATHRE TAENBNREME. EFHSRAEVE
AT , WDTIE EEXHIEHLMIRE, AMETREFMBRS FREFHINT , BRIXT
RAMEBFNARGEMEANR SN, IRET - REHIRBERF U WHEARS
SuER,

Table 16. B 1HENREE

WDTON WDE WDTIE | #= E{EED
0 0 0 = I
0 0 1 AT AR =K R
0 1 0 REEMNER g1
0 1 1 TS REEVER il REHARSKEN
#E
1 X X REEMER s

 Bit4 - WDCE: & 1¥i§{EsE

ZALAERE WDE 52 /B 7. WDCE EfIRKER WDE 1 , 5/ HEM S
AL

—BE" , B4 ENA B EE WDCE B E,
« Bit3-WDE: B IRREE I FEaE

WDE B MCUSR &£ 238 WDRF RE, iIXF 2% 2 WDRF & B ,WDE thig B, Ei&kk
WDE , %% &R WDRF, X—HHRIPRSHENNZESEN RHEENRZREE.
* Bit5,2..0 - WDP3..0: E ) ENEHMIMET3,2,1H0

WDP3..0 REE [ HEN RN S MR, 2 P39Table 17 FiR.

ATHNY T3 eo———————————————————————————
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Table 17. & 1HIE R 287 2 SR 87 IE T
Ve = 5.0V R BRI AR H

WDP3 | WDP2 | WDP1 | WDPO (kA B
0 0 0 0 2K (2048) [EHA 16 ms
0 0 0 1 K (4096) /& A 32ms
0 0 1 0 K (8192) & 64 ms
0 0 1 1 16K (16384) B A 0.125s
0 1 0 0 32K (32768) A 0.25s
0 1 0 1 64K (65536) EHA 05s
0 1 1 0 128K (131072) A 10s
0 1 1 1 256K (262144) [E 1A 20s
1 0 0 0 512K (524288) A 40s
1 0 0 1 1024K (1048576) AHA 8.0s
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1

2535D-AVR-04/04
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Fp BT AR ATting13 B9 RETALIE, B —ARH0 AVR REFALIEES I PO" TS HME ",
ATtiny13 £ il & Table 18. &+ &
BF
aRS hk TR e X
1 0x0000 RESET NESIMBTS|ANEN , LBEN , 2B
g, BNREN
2 0x0001 INTO SERFRTIER O
3 0x0002 | PCINTO SAER P HTIER 1
4 0x0003 | TIMO_OVF TERES / T ERESEH
5 0x0004 | EE_RDY EEPROM #& ¥
6 0x0005 | ANA_COMP TN
7 0x0006 | TIMO_COMPA TERES / THERES LR ITE A
8 0x0007 | TIMO_COMPB TERES / T ERES LR ITE B
9 0x0008 | WDT B wEE
10 0x0009 | ADC ADC #i 4t
MBERFKERELERN , PHEAEREEENL, AFTUELEEERERF, ATtiny13
SfSHifE S BEIgER
Hhk /5 KRB 88
0x0000 rinmp RESET ;B E
0x0001 rinmp  EXT_INTO | RQO i &
0x0002 rimp  PCINTO PCI NTO =) &
0x0003 rimp  TIMD_OVF Ti mer 0 & s i &
0x0004 rimp EE_RDY EEPROM & £ o i ) &
0x0005 rinmp  ANA_COWP Rl R i &
0x0006 rimp  TI MD_COMVPA Ti ner 0 H& A i &
0x0007 rinmp  TIMD_COWPB Ti mer 0 & B s &
0x0008 rimp  WATCHDOG ;. BIATHEE
0x0009 rimp ADC ; ADC i
0x000A RESET: | di r16, | ow RAMEND); R
0x000B out SPL, r16 ; IREBHERIEST N RAMBYTRER
0x000C sei fERE AP BT
0x000D <instr> Xxxx
40 ATEiNY13 m—————————————————
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ERBRAKF IO FERAN , FiE AVR /O IO MEEEEMNIE - X - BIEE, XEWKE
fl SBI 5 CBl ESRERLEEMN A RN FTELTEMREEMEMN B, @HEFS
BEERHHESIEED , TMERRBABTR  BEERs) LED, FiEMmASIMBESS
BELXW ERBEE, FERP ZRES Vo MtAEE |, &0 Figure 20 Fi R, HS A P112
BAAE " UTHREENSHIIR.

Figure 20. 1/0 S| EHREHE

pu

Pxn

Logic

Cpin See Figure
"General Digital I/O" for

Details

Py,

- - - - o .

ATMENSESNUYLBRAKRAERE  MEW ¥ RRBONES , MPNEW ‘n” REK
NHFE, ERERFEEERE, it , PORTB3 XTI BMWE 3 , MATHWE
A% A PORTxn., ¥E 1/0 FE[HMAEXFIF P504/0 i A FEE51HEE 7 o

BNKEOEBE=N1/0 FiEE it - BIEF 788 - PORTx, FiIEH @EF 1788 — DDRx Mk
O ASIH — PINx. RS ESNBEIQTFESHR AL/ EFFSHE  MikOMASIHAR
BEFE. BREEREITENR , W PIN FERE —NBEAZE "1“ SERHMESE
BHENMNVABELE 05 1“ BIREEIL, HFFET MCUCR  EH 22 E{y PUD Ef
B A % O S| B A9 £ h e R AR EE Uk

FERNBRKF /0 MWK OES A PA1 ENBRKRF /IO WIKA ” . SWIRASIMESSE
“IhEEE AT , W P46" IR OMSE ZIhEE " FiR. RS M EMERM EAHEALL T 5| 1
Y5 —IhEe.

FRELSIHNE DT 2ZNEMETRE - mANSIHMATERKF /0 BH,

wmORNEFE LR EBEINE /0 wH. Figure 21 33— /0 %% O SIBIAY % 8B

ATMEL X
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Figure 21. @A =F /10

e ::L PUD
:II 7
2 D |
DDxn
3. S
= L wox
RESET
F RDx
l/
| [92]
L D
1 o
P; nl—. Q Db
\I PORTxn |§
5.9 <
I [a)
RESET ‘ -
WRx WPXx
SLEEP '\r RRXx
l/
SYNCHRONIZER
|— —_————— ﬁ RPx
[>> D Qf——D Q |
= | PIN: | L~
- | = |
|______| clkyo
- WDx: WRITE DDRx
PUD: PULLUP DISABLE RDX: READ DDRX
SLEEP: SLEEP CONTROL WRx: WRITE PORTX
Clkl/ol 1/0 CLOCK RRX: READ PORTx REGISTER
RPXx: READ PORTx PIN
WPX: WRITE PINX REGISTER

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

MR OSIMEBEE=/1%F1F:8/L : DDxn, PORTxn # PINxn , #l P50“I/O i% 0 & 1788
%83 " FiR. DDxn {ZF DDRx & %% , PORTxn {U T PORTx H &% , PINxn i F PINx
FiFae.

DDxn AkiEFESIBN A B, DDxn R "1“Bt, PxnBER@H , SNEE RN A

SIMBECENMAR , & PORTxn 3 "1°, BN EBEPERMERE, MRFEXMAXNLABEME ,
AL PORTxn B , ENXASIMEENAH. SMRESIMANSHES , BMEL
FIRBRHEIET,

HoIMEE N et & PORTxn 3 "1* , S HSESF ("), BN @ EEEF (109,

£ PINxn BB 58 "1” ¥k PORTxn {€ , 5 DDRxn HE X, X , SBI ER AT ARIKOMN
_1jo

7 (BMEA ) =2 ({DDxn, PORTxn} = 0b00) it & &% ({DDxn, PORTxn} = 0b11) Ffh
RS Z BT | EHEBFERE ({DDxn, PORTxn} = 0b01) =i HEKEBF ({DDxn,
PORTxn} = 0b10) XFARMERXNSUARLE—NMNrE, BFE , LHBHEFRERETSTUES
B, BNEEFRRETEEREESETAEER tmdH, WREABRITRBXEF , AT
BEIE{Z MCUCR F1728/ PUD RZ1LFRAE R O R EHI B,

ELtimANGHEESFzEYREERENBRE, AR XIEFESHES (DDxn,
PORTxn} = 0b00) S & &B 7 ({DDxn, PORTxn} = 0b10) £ shiEI S K.,

42 ATEiNY13 m—————————————————
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Table 19 5.4 7 S| EHIE S,

Table 19. % A S|HIE &

PUD Ehre
DDxn | PORTxn | (in MCUCR) | /O FR UL
0 0 X WA No B (Hi-2)
0 1 0 WA Yes | #4\EReE B HR AT S H BR
0 1 1 WA No B (Hi-2)
1 0 X k] No WHEET (RUEBETR)
1 1 X k] No RS8BT (MEBER)

BRES| B £ B

it A fi & DDxn , &R AT LUES 32 BX PINXn 1225 KIRBSIBI 2T, M Figure 21 Fi7R

PINXn BEENE ML SE AN MEREAR T — AR5, XHE5 A B 5 72l Ze 44
RS & EUTHWENEABENGE T MR L HERNESTRE. ERARIIAT
SER. Figure 22 HEBEIMEFHRASBNMFE, RAMNBNMEBIERS BN Ly 0

*u tpd,min°

Figure 22. EUS|HIZIE R Y R 5

SYSTEM CLK |' |' |'

INSTRUCTIONS X XXX X XXX X iz e X
SYNC LATCH e '
PINXn '
ri7 OxOOé X OXFE
4 tpd,max o
: tpd, min
:.4—}:

2535D-AVR-04/04
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THZEE—-IMREMSTRAZERENNS AR, Yt ESHENGIESEXA
# ; M ESISRESTUBHEN , B+ SYNC LATCH E5 B XFrR, Bt
BNENGESEREF  REEREBNRENS EFRBIFE PINxn FF80 1t a
M tog min FTR . SIH ENESHRRIEBRT Y2 ~ 1% MPRENH,

W Figure 23 AT R, REVAAH R FHSIEBEFRNEFEERBEES out MIREUES in ZRAE
— NI e EHIREIRR , 0 nop BT . out ETEMME LFARENM SYNC LATCH 55,
LB ) 5 85 B9 AR B 8] t 9 — N REGEATH,

Figure 23. IV 4R FHSIM BTN RS

SYSTEM CLK

ri6

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

SYNC LATCH |

OXFF

PINxn

r17 P 0x00 : X OxFF

p

g
T A

44 ATEiNY13 m—————————————————



Hrw A EENKEREER

RELESIHNLE

2535D-AVR-04/04

THNFERTOMEMKRO BRSO 1 ,75FSIM 23, ARKSIH 4 2518
BARMA  FBENSIM4RELNBE, REFENSIHOKRERER, WEEHITIEHIHR
B, BNERENAABETZEBEBAT - nop T

SCRRBpIE ("

y EXEHEAFRESETF 0L

s w0 S/ HE R T 6]

Idi rl16, (1<<PB4)| (1<<PBl)| ( 1<<PBO0)

Idi r17, (1<<DDB3)| (1<<DDB2) | ( 1<<DDBL1) | ( 1<<DDB0)
out PORTB, r16

out DDRB,r17

. KW TEZEEAnop R

nop

 BEmO5IH

in r16, Pl NB

C R#GHIE

unsi gned char i;

| * FEXLHEHARESEFHL *1

1% HigOSIEER T * |

PORTB = (1<<PB4)| (1<<PB1l)| (1<<PB0);

DDRB = (1<<DDB3)| (1<<DDB2) | (1<<DDB1) | ( 1<<DDBO0) ;
I* K TEZHAnop #E7=*1

__no_operation();

I* EREOS/IE* ]

i = PINB;

Note: 1. EILmEFECERATHANMEFSR. HENENTEBNMEEIRNNERE. BEH
BEIMO0, 154, BFFAMREER , EXf2, 3HE, BEHEXANOS 1A
BRI,

#0 Figure 21 FiR , MEHAES (HBEBAEENH A ) T, Bl SLEEP
ESH MCU RIERHISERIEBER . BBERUR Standby BR TEE | BB LL#
WAREREINE A BEEE Vo2 FEEA SRR,

SIBMER SN E P T AR SLEEP 5 XM, BENIHREEERE , SLEEP 550K
B, SIMIKY5E —ThaEFAERT SLEEP thib{ TS = Ih&E 0 P46 i O E =Thae " B
R BB

MRZEEET (17) HRE-MIIRER " LR, TERASEZEEFT/LEE
M ARSI L | BN Z AN R TR aERE | BN DR RERE A R ERRT | 45
RIS\ ER R BT AR S D SWE 17 XRE N SIMBEFERRER THRMME "0" BF, B
ENRER T SIRETFM "0” 2 1" EA(L.

MRBESIMABER  BUARESIHRF-—MNEERT, BAMEXFTR |, E£RENRE

BATASHHAFRARER  EERFTERLASIMRAHEN BT MERAZESH
EHERFMAERES (4. TEERX, ZREX ) HEER.

ATMEL i
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REENRIEAASIMERBERFN S EZRMEENT LN BEHE, ERITHREMA
LI BREFRER, MREVNNDEHERERVZNEANR LR T BEME, T
HEEEFNARASIMS Ve 3 GND E# |, B IXH 7 sE 27 5| BB ARE 0 i ot H B
i 8o

WA ME —Thee BRTYBABFIOMAEZI  ASHH NS MEE S S =488, Figure 24 %83 7 M Figure

21 F{LEHNHOSI HEHESRNMAHKE —HRIAN, XERERNESTHN
EFAENIKOSIE BARTUEERES TAVRRIILERFE RO S M — M5,

PUOEXxn A

Figure 24. i#OME_1hae M

PUOVxn
PUD
DDOEXxn
L DDOVxn
b3 g
3 o Q Dl
DDxn
E}T_
WDx
PVOExn RESET
RDx
PVOVxn |\[
I/
[%9]
fl 2
Pxn o0
o
PTOExn é
DIEOExn a
o< pIEOVXN WRx
RRx
SLEEP ™~
I/
RPx
I~
-2
clk o
= P DIxn
@ AIOxXn
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 clk, ! 1/0 CLOCK
SLEEP: SLEEP CONTROL Dixn: DIGITAL INPUT PIN n ON PORTXx
PTOExn: Pxn, PORT TOGGLE OVERRIDE ENABLE AlOxn: ANALOG INPUT/OUTPUT PIN n ON PORTXx

Note: 1. WPx, WDx, RLx, RPx I RDxX} F & —/Mis A KA A 5| i #8 — — # 89, clk,o, SLEEP A
PUD NI AIAH R OBME -, HMESRINE-ISI-AER.

46 ATEiNY13 m—————————————————
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Table 20 NEHEBHME N, RFEEAE Figure 24 HSIMAKEOEKS|, XEERES
EHECIhEEERT AW,

Table 20. E-IREERESH —ARIHEA

B5EH 2% i B
PUOE EHrepR ERESENM , LN BAFREFZET PUOV ; EILE
B R 57%&S , Il {DDxn, PORTxn, PUD} = 0b010 B} EHi e FH
fEBE,
PUOV nkarg=ch | % PUOE &f¥ , MF DDxn, PORTxn # PUD #1738
BHE FEMIMMAEE , PUOV Efy /BEN LHBEFR /2
1t
DDOE BiEAE MRESEMN , NimHIEsNFEEH DDOV 24 ; Fit
B AL E58% , WHEsFEsEH DDxn F1EESEH,
DDOV BiEAE # DDOE &{u , W DDOV &1 / &t 4 HIX 3h fF AL
EFHE b WA E DDxn S1EE % B 1T,
PVOE % O #E MBXMEFEN , B HIESNELE , wOHIEH PYOV
Egs 2t 4l ; EPVOEBE , B HE AL , wOHEHRST
1788 PORTxn #24l,
PVOV s O BE % PVOE Ef , WwOEIRERN PVOV , MTEFFE
BEHE PORTxn f{Ai& &,
PTOE WORMBEME | & PTOE BfZ ,PORTXn HEERMUER
B
DIEOE BE@A MREXMESEN , HFMAGARH DIEOV #£4 ; &
(EEEEEEhE DIEOE &FE , HiF M AFEEH MCU WIRSHEE ( EERE
=N, BRER ).
DIEQV BFmA % DIEOE &{u , DIEQOV Bl / FENHTFMmAFERE /&
EEeEEE b, MAE MCU BRI ( EEER | ERER ).
DI BEBmA WEBSAE_UENBRERA, ERD , XMEBES5ER
A AEE , HEERSPESZH. BRIERF 5 A B Ert
B, BNE—YEEEREFERA B CHNES S,
AlO BEES BIMA /W, E5EESSIMESMEE , mMEATUA
WA ER EiE A,

THHR/LNTREEBEASMNEONE ZDRAREXNES. EEESERXEC

ThRERI I BA
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AIMEL

MCU #:4|% %8 - MCUCR

Bit 7 6 5 4 3 2 1 0

I - PUD SE SM1 SMo - ISCo1 | 1sco0 | MCUCR
®/5 R RIW R/W RIW RIW R RIW RIW
e 0 0 0 0 0 0 0 0

+ Bits 7, 2—- Res: ¥
REBA, RBREREERE,
» Bit6-PUD: LR ZFH

Hizful 1, BIfE DDxn 5 PORTxn FHiFRBLENERE LB ({DDxn, PORTxn} =
0b01), /O kO LRI EBPEEEA | ¥ P42« BLESIK "

0O B WS =3haE %0 B W95 = ZhREFIF Table 21,
Table 21. %O B W2 —Ihee
%% 0SB E=Ihee
PB5 RESET/dW/ADCO/PCINT5(")
PB4 ADC2/PCINT4®
PB3 ADC3/CLKI/PCINT3®
PB2 SCK/ADC1/TO/PCINT2®
PB1 MISO/AIN1/OCOB/INTO/PCINT1/RXD®
PBO MOSI/AINO/OCOA/PCINTO/TXD®
Notes: 1. E{u3|H , ik /0 , ADC % AEE =R 3| BIZE AL .

1

2. ADC i ABE RS HIEE (L R,

3. ADC M A& |, iifim ARSI IR,

4. BITRS@A , ERES/ ITHESMHEA , ADC #AEE 0 55| B {Lh T

5 BITHEHA BEULREREHEA HHEEREERES/ TN PWMHH B , SE8
AR 0 S 5| B3R (L AR

6. BITHEHA BEULRBERBA WHEREERES/ITHESHNPWMH H ARSI
pdldeal

Table 22 5 P49Table 23 i O B EE = ZhaEM B {E S W P46Figure 24,
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Table 22. PB5..PB3 EE 5
g5 PB5/RESET/
&% | ADCO/PCINT5 PB4/ADC2/PCINT4 PB3/ADC3/CLKI/PCINT3
PUOE | RSTDISBL™" «DWEN™ | 0 0
PUOV | 1 0 0
DDOE | RSTDISBL(" « DWEN®™ 0 0
DDOV | Wid&kfRiA 0 0
PVOE | 0 0 0
PVOV | 0 0 0
PTOE | 0 0 0
DIEOE | RSTDISBL" + (PCINT5+ | PCINT4 « PCIE + ADC2D | PCINT3 « PCIE + ADC3D
PCIE + ADCOD)
DIEOV | ADCOD ADC2D ADC3D
DI PCINT5 A PCINT4 %A PCINT3 #i A
AIO RESET # A , ADCO #i A | ADC2 8 A ADC3 # A
Note: 1. 1 HIEFLuA 0" (ERRE)
Table 23. PB2..PB0 EEF
£5 PB2/SCK/ADC1/ PB1/MISO/AINA/ PB0/MOSI/AINO/AREF/
&% TO/PCINT2 OCOB/INTO/PCINT1 OCOA/PCINTO
PUOE | 0 0 0
PUOV | 0 0 0
DDOE | 0 0 0
DDOV | 0 0 0
PVOE | 0 OCOB 8¢ OCOA fE8g
PVOV | 0 OCOB OCOA
PTOE | 0 0 0
DIEOE | PCINT2 « PCIE + ADC1D | PCINT1+ PCIE + AIN1D | PCINTO « PCIE + AINOD
DIEOV | ADC1D AINTD AINOD
DI TO/INTO/ PCINT1 A PCINTO #i A
PCINT2 #i A
AlO ADC1 #A EELE B e R m A EHULEREFIE @A

2535D-AVR-04/04
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AIMEL

dall
I/O %% A F1F 8514 B
IO B HIEFEES - PORTB
Bit 7 6 5 4 3 2 1 0
I - - PORTB5 PORTB4 PORTB3 PORTB2 PORTB1 PORTBO I PORTB
®/B R R R/W R/W R/W R/W R/W R/W
1NIRE 0 0 0 0 0 0 0 0
WO B HIE S @EFFE - DDRB
Bit 7 6 5 4 3 2 1 0
I - - DDB5 DDB4 DDB3 DDB2 DDB1 DDBO0 | DDRB
®/B R R R/W R/W R/W R/W R/W R/W
NIRE 0 0 0 0 0 0 0 0
WO B #wASIBi - PINB
Bit 7 6 5 4 3 2 1 0
I - - PINB5 PINB4 PINB3 PINB2 PINB1 PINBO | PINB
®/B R R R/W R/W R/W R/W R/W R/W
B E 0 0 N/A N/A N/A N/A N/A N/A
50 ATt|ny1 S
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SAER AP T

MCU #:4|2% %88 - MCUCR

2535D-AVR-04/04

NERRHTIEE SIBINTOS, PCINTS..0f0 % . RLERERE T Al , BIESIBIINTOZ PCINTS..0
BEErmE  REBFRETEENEN , PSR, XMEITARSEER 4+
o FAEPCINTS..0 S| i iS fih & SIRIZE{L PCl, BB S| R4 SIBZE L i FR PCMSK
F1FER1E%l, PCINT5.0 WSIMZLPHTRZR LSRN, b2 | XL AR A SUA R
B BERRFE MR EE

BIFIRE MCU #2#|% 788 MCUCR , el A T i&in. EAR , RERBEF AL,
IR EREF ABBEN EF AR , RESIHBERNE , PEIRET%, HER INTO
EESTRAREARME , /O RESAIHE , 0 P20 P RERK S ~ HEAHHD
Bo INTO HMTRARNEFRLSN. BWRRY | X LM RIS SR SR 4 M BEAR AR e
BE, HEERERE (BRTZREX ) & /0 it 2EF L.

AR, BIBEFARNALTH , N MCU MR EXRER , ERIEBFRIEF—EN
BE, BEBRFEBHTHELER , MCU HRRE , BR2=4£FM, FarEA P20° R
SGemt e R B 7 FREY SUT 5 CKSEL B TE Lo

AMPUTIREITFER A S P MBRRBIA RS,

Bit 7 6 5 4 3 2 1 0

Il - [ pD | sE | sm | smo | - 1SC01 ISC00 | MCUCR
®/B R R/W R/W R/W R/W R R/W R/W
MHE 0 0 0 0 0 0 0 0

* Bits 1, 0 —1SCO01, ISC00: Rl X2 H 0 Bit1 5 Bit0

SAERFR BT O FASIBD INTO BUR |, 2SR SREG Fi7aRHY | RS L M8 K1/ A i Rk (2 B L Y
o AR5 U Table 24 FiiR. EARM LA BT MCU & JER4¥ INTO 5|1 LT, MR
BETORMEAARBIRAMR AN | AL E AT — et i3 5 80 bR At
BB, SRR FRERIEARKR PR, MREFREEFMEAFN , BAMBFLHR
FRYRESHITE R,

Table 24. i O BURIRH

ISCO1 ISCo0 | i%E3
0 0 INTO 9 {KEB A 7= 4 AR i R
0 1 INTO 3| EEEMB BB F T ER S| K H il
1 0 INTO K FEERF= £ RS HHiER
1 1 INTO By EFHIRTF=EF T HHTER

ATMEL s



EAS M RE®HFFS - GIMSK

BATMRETESS - GIFR

AIMEL

Bit 7 6 5 4 3 2 1 0

| - INTO PCIE - - - - - | emsk
®/E R R/W R/W R R R R R
HE 0 0 0 0 0 0 0 0

+ Bits 7, 4..0 - Res: & &

REBA , ZBREREERE,

* Bit 6 — INTO: A ZE A HfriESR 0 (F8E

HINTOR ', MBRSFEE SREGH | fREEN , NN SIB R HTFERE T . &
W B B F 424 0 £ 1/0 (ISC01 5 ISCO0) REHUTRE LR, TR , E2 INTO ®
kM, RLEMFEE , BIME INTO SIBMEEE MY L RESIMEBFELXE THENEL ,
FR T AR A

 Bit 5 - PCIE: 5| B35 {LFhpiERE

M PCIERN "1, MBRDE1EEE SREG W | FrEEN , SIBTLPHiERE, FREM

PCINTS5. oalﬁﬂltEaZFIﬂ:Hﬁﬁkqﬂ&ﬁo WITHERH PCI cFlztﬁtr‘ir“o PCINT5..0 &I
PCMSKO & 17858 % Ih AL,

Bit 7 6 5 4 3 2 1 0

| - INTFO PCIF - - - - - | GIFR
®/E R R/W R/W R R R R R
HE 0 0 0 0 0 0 0 0

+ Bits 7,4..0 - Res: & &

REBN , ZBRERERERNSE,

» Bit 6 — INTFO: S\ ZBrhHf$r% 0

INTO S| Bl B8 7 % £ Bh AR R il &% AR T iE SR |, HE AR HY F ETFRE INTFO. 11 SREGHI L
|LA&G|MSK%T¥%§$EFE’JEP&JHE%E&|NT073 "1” ,MCU ENBk & 2 E By RO &, HEA

RS R RS EDES, 1IN, REMETUBIEA 1" RAES, 4 INTO
BB N B FRUE |, ZIRSIRLET.

 Bit 5 — PCIF: 5|B3{t WitR&
Y PCINT5..0 E= S| M F T vt & D MiiER , PCIF B "1”, & SREG W1 | & GIMSK

FF8M PCIE Az "1, MCU ENBRH#ZAA M AV P [E B . AP MRS BT 2 ERiRE
HEEE. WA FELETLETEA 1" RES.

52 ATEiNY13 m—————————————————
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SIME({L R TE8E - PCMSK

Bit 7 6 5 4 3 2 1 0

| - - PCINT5 | PCINT4 | PCINT3 | PCINT2 | PCINT1 | PCINTO | PCMSK
®/EB R R R/W R/W R/W R/W R/W R/W
HE 0 0 1 1 1 1 1 1

» Bits 7,6 — Res: &%
REBA , ZBREREERE,
* Bits 5..0 — PCINT5..0: 3| 1Z{L{ERERERK 5..0

1 PCINT5..0 (iR 2SR /0 SIBZ{LF T, & PCINT5..0 5 PCIE %1%
B, ARSI LR i, & PCINT5S..0 556k , W2 FHAERIAY SIBIZE {6 R i,

ATMEL 5
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B PWM IhEEM 8 {1
ERES/1TEEE 0

Hires

EX

AIMEL

T/ICORBA S ERMSE/ITTHEER AR MIVHNHmELERE T  BXEFEPWMINEE, ©
REBHENPITNESRESE, HEERLIOT

s AMNd VAR E T

s XEHFRELEREFER

« BREREREFNERENSE (H3MR)

« TFHREH , HAEFEH PWM

- A% PWM EH

« WRRER

o =N AR (TOVO, OCFOA 2 OCFOB)

Figure 2579 8u E B 28/ 1T B 2R KV R {LAE B o SKERSIRIBEFIES EP1“ATtiny 135 7 5IH”
CPUR LAFEIyI/OF f728 , SFEML MM  SUBMEE R, /OFFRMUMNLES TP658
L ERTER / ITHERTFEHRNEA "

Figure 25. 8 {Z T/C K 1EH

Count TOVn
Clear (Int.Req.)

Direction clky, Clock Select

Edge
A ' Detector

' v VY ( From Prescaler )
A Timer/Counter 3
<-.>| TCNTn — p—

OCnA

t ¢+ 4 e

*— Valuo ”’(lm.Req.)
— > Waveform
Generation

DATA BUS
[o]
s}
Y
3
®

\ D o

T/C(TCNTO) #%i i Lt R & 7785 (OCROA 5 OCROB) 71 8 (U & 1785, FMIER (B EER
Int.Req. ) (S B ER B h MR E 1725 TIFRO #ERM, A DUTAR o] LAUES E/T 25
Wi R w2 1788 TIMSKO it 1TREM. BP&ESE TIFRO A TIMSKO,

T/C RI AR T 4 471 25 B A BR A 440R 3K 30, & RBI TO 51 A9 S ERRS IR R IR B o A 49
EFREZEERZFEAB— MRS A8 kKE M ( HEE )T/IC HBE. MREE
EFRER T/C B THE. ATH R BRI i i E 8 E RS 23R4 clkrgo

TR i LR EF 7788 (OCROA 5 OCROB) —E5S T/C WEEM TR, LLBRHER
A AR £ PWM R | 725 H EEBR 51 OCO L4 LHRM % H | 20 P56“ i i LE R
BT HEARYAREE . HEBR B S AR E R BV L BRARE (OCFOA 3 OCFOB), Ith#7& A LA
K74 LR R T R

AT SFERREEMUBANKERNRT. NEN " BRT TICHFS , FELLED
R0 MEW XYERTHEHLRETEE , EHEANBEEAS B, EREERFHNEMRE
ARmNKER | HlanfsE A TCNTO kiFE T/CO iH2heEE , &%,

sa ATHNY T3 m——————————————————————
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Table 25 FESGERA T £
Table 25. EX
BOTTOM | it#k231t% 0x00 BfEIEZI BOTTOM,
MAX TTEER 1T &l OXFF (T2 HIRY 255) BFEDIA E MAX.
TOP THERES T BT BUF P & K ERTBIIA E] TOP, TOP {E R BN EEE OxFF
(MAX) , 271 T &85 OCROA ENHE , E4ABIEERNBE

T/C By RFEHIR T/C A LA N EPE 5 Bt ih SR AN ERAT S0 IR Zh . B4R 2 A SR IRIB B RE MY | T AT Hh IR R
ZEEMRMT T/C 24|25 1785 TCCROB RIAT#Pi&#R{Z CS02:0 #4IM., P71“T/C MM
88 NEHPR ST 0 A RNHER,

AL T 8 TICHEELN % R ARBHI N E T T, Figure 26 BN AT AL BRNER,
Figure 26. it 2 THIEE

TOVn

DATA BUS (Int.Req.)

- -
# Clock Select

count Edge
D < Tn
clear clk, Detector
TCNTn -t Control Logic |«
direction
-

( From Prescaler)
bottom T Ttop

EHHE (AHES):
count f£ TCNTO b0 1 Z0& 1,
direction EFINREDRFIEE,

clear JBEBR TCNTO (FFFIEMNLESE ).
clky, TIC HyBHE | clkpg o
top FRR TCNTO EZX 3 THRAE,

bottom &R TCNTO 24 E 7 &/ME (0)o

ATMEL 5
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AHLERET

AIMEL

BETENTEERRS , ITBEHXE - cky ZIES. M—=E—8%E. clky, THHA
REBAT EP R RSB R, BB HIERN CS02:0 BE, %A ER N 4IRS
(CS02:0 = 0) EBTRREMF LE, BRFEHEE clkyo ,CPU #HALLiFE TCNT0, CPU Big
LT BER EAIRME (BT, RRE ) WIRERS.

IT#F5IH T/C #5788 (TCCROA) ¥ WGMO01 1 WGMO00 K (TCCROB) #) WGMO02
RE. THRBIHHITHSHELER OCOA HEFEEBHNXR. BXITHFIIREF
FENFAEEESE P59 THEERX ",

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

8L LE R BRI TCNTO R % Hi LE R B 788 OCROA(S OCROB) # 1Tl R, —BETCNT0%
F OCROA = OCROB , Lt ReESMAHEEES. EEREXENT —/NERN R E A
LR ¥RE OCFOA( =% OCFOB) By, FULLATMEMAPUTFERE , CPU N4 R+
Wi ATHMRS R F AT OCFOA( = OCFOB) 158 , EBIHHE 1" WARKE
F, RITEH WGM2:0 F1 COMOx1:0 EEMN TR ITEER , BREAERFNACERES~
£ FRENEF. B, EFEEEEFA max f bottom E 8 R4 BME XL T WISERE
R (P59 THEERK "),

Figure 27 A LR B TR S ER,

Figure 27. Mttt RETHER
DATA BUS

-4 t ¢ -
OCRnNX TCNTn

iy iy

| = (8-hit Comparator ) |

OCFnx (Int.Req.)

top >

bottom | Waveform Generator

1]

WGMn1:0 COMnNX1:0

1 OCnx

FOCn S

2535D-AVR-04/04



BRI R

E TCNTO #/EFHE LR TE

ERmLERET

2535D-AVR-04/04

5 PWM E3NEt OCROX FEB[ANEHEFFES  MAELE TEEXMTEMESER
WMEHINEEREEIERY . WE A LUSE #T OCROX 17855 top = bottom BRI EH 2K |
MBS L= RS R PWM Bl | SEBR T FHiRkod,

177 OCROx FEESERRBRESR , HXT AR, FEEXNE HINEERT ,CPU 7RI AY 2 OCROX
EhEERE  BIEXNE P IEER CPU BRI NI ZE OCROX & &,

THETIE PWM EXET |, ATBUE X 58 &l LR FOCOx B "1” M B K= E LR T
B, BELBRERFABMN OCFOx i5& , b RAEH / AEERES , 82 OCOx 3BT
WEH  FREMNAET HLRIEE —# (COMO1:0 RE OCOx &, FE , &R "0°-"1”
TEZ ).

CPU X TCNTO ZFESBNERELET — N EN I H E R L LR ICE A & &£ | BIfELE
NERSEELXEFELT., XM LLARE OCROx #1A{t S TCNTO HEIMNEEMT
i & BT

ATFEEZEEXTE TCNTO BFET — M EM SRS A BRI LLRITE | EEHAH S
LEE R A TCNTO BiaBXEE , Fig T/IC KRB EEITESE. MREREAK TCNTO &Y
BEZT OCROX , LBREEMFEEKRT , EXTEBABFEEELR, £, FITH
B ITRFITHRTER TCNTO EAZETF BOTTOM K IE.

OCOx MIREBNZERERFEAOFFER TR, XELMIRE OCOX WA EREER
& R A 58 550 LR FOCOx. BIfEE NBRFL R ER KA OCOx HFFEHFHL—ER
BFENRE,

JEE COMOX1:0 MEBBURETENE A, COMOx1:0 Ay ST F 3 Bl A K.

ATMEL s



HEB P far H 2 T

g ER MBI £

AIMEL

R PeE R 2 E L COMOX1:0 EENREIhAE, KRR ERFA COMOX1:0 REE T —
IR B P BE & A B Y i EEBUIRES (OCOx) ; COMOX1:0 iE 12 %I OCOx 5| i i i 15 5 9 5&
JRo Figure 28 3% COMOx1:0 i EF NI F{LBBIER, 1/O FiF2R. 1/0 fH 1/O 5
BILAVHEAER R, BFREAEHTE COMOx1:0 EMKEMA /0 iwOEFIZFF:5 (DDR M
PORT). i & OCOXIAABEH R ARROCOXE 738 , M AR OCOX5| M. REE ATOCOxX
EREE

Figure 28. LtRICHE i HHE T/RER

—D

COMnx1
COMnNX0 Waveform D O
FOCn Generator
o 1
> OCn
OCnx o Pin
A
»D Q
% L
m PORT
<
K
DDR
clk,q

WERCOMOX1:0 R £ R FT BA I/0 O WREFHURI K 4 25 9 %0 HH LEB ThsEENAX . 1B OCOx
SI R AR R 5 DR BUIE 5 16 5 1785 DDR 2%, M OCOx e il & £ &\
T #HETT @ F 7251 DDR_OCOx (W FfitSIMiRE N, WO ThES KRR ERN TH
BATLX,.

i L BUZ BBV IR T SO 1F OCOX RASTER 2 BT B Kt TH A L. X ZR L COMOX1:0
RERBLA T HMBRERE | ¥A P65°8 L EBTZ / T KRB HFFI|NHEA ",

B L ERRFIA COMOX1:0 WA EEZBEERN, CTCERXMPWMERXTEMX . X
FrAEMER iRE COMOx1:0 = 0 R LB LHE X £ R A £ BT 2BME OCOx FE
85, EPWMERW BB HES N P65Table 26 ; & PWM By L& i R F P65Table
27 ; MBS E PWM B LE R 1 P65Table 28 Bk,

3 COMOx1:0 FEMEABEENE —RALRTE, XTF PWM EX |, ATLlBEIE
A FOCOx K3 Bl £ R,

58 ATEiNY13 m—————————————————
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EEEN

CTC( kBRI EEERER)
(kN

2535D-AVR-04/04

ITHEER - T/C MEHLRSIBNTR - AEFEAEESN (WGM02:0) &R HER
(COMOX1:0) W& RE, LRAEEEXNTITHRFIEEENE | TRE~ EERXT TR
FHINAEENE, COMOx1:0 24 PWM 2B N kK. IE PWM #ERX et COMOx1:0
BERHESNZELRER X ENEN, BFE , AREFEUR (P58 LR ICE fH H %8 T
e

BN FERESE P63“T/C IfFE " Z Figure 32, Figure 33 . Figure 34 5 Figure
35,

EEERX (WGM02:0 = 0) AEMEN TEER. EUEXTITHBIF=E N, it3 8
bR RESE (TOP = OxFF) , B FHESR H 1T EES 2 iR E B &/ ME 0x00 EHFF
¥, & TCNTO RENRE —NER ST E T/C B HARE TOVO EfL, it TOVO HERE
Fo, RRERBEN , T2FE, EHTENSTPHRSEFEBBZES TOVO ,
AU BESRHREEMNSBNIBE, EEERATEEMLAETERSKEZRN , AR T
BERt B AFH 1T B ES BB,

MRS T AR L, ERFAEEESBERN TR AR KBRS £RT
NxLERAZH CPU BYHE,

#£ CTC #3{ (WGMO02:0 = 2) T~ OCROA FZ & A TR IR 2 PR, HitHB[HHK
B TCNTO % T OCROA R} it #2875 F. OCROA EX 7 it#2549 TOP (& , FRENiT =M
DYPR, IMEREFAF ATURE S IR 6 LR ITE i H AV R | L T B4
MR,

CTCHEXM B FE RN Figure 29, iHHRERMETCNTO —ERHEI TCNTO 5 OCROA LA |
ARG TCNTO B,

Figure 29. CTC XA FHE

OCnx Interrupt Flag Set

w V1V Vi

OCn
(Toggle)

(COMNnx1:0 = 1)

- I |
Period I 1 I I I 4 I

FA OCFOA HRE A AR ITHERIEAE TOP M=%, EHMRSERFEAIUES
TOPHY#R{E, AT CTCEAZANEF AL , EiH BEBRULT D MEBRRIEMN T 5M|_ T
YRRV BHERF TOP BN #RIE BOTTOM MEER B/ i, MREAH OCROA HENT
LB TCNTO MME , BB EXR —RLEREE, £ T - REREEREZH , TR
FHETEIUTHBRKRME OxFF , AREEM 0x00 FF#4 1T # % OCFOA.

NTECTCEATHBERLHE  TIIREOCOAEBBALRIEER ENAEEZEET,
XA LU IRE COMOAT:0 = 1 R5EM. EHILIRE OCOA fith 2/l , BAEFHIRKAO
WRERRE, RIEREIREBTENRARIAERN o = fy 10/2 (OCRO A= 0x00). 51K
MTFAREE : -

fak_ 1o
5N -(1+OCRnx)

fOCnx -

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

ATMEL s



BOE PWM #E3

AIMEL

EEBEXT , TOVO fREHN BN R EEITHEEMN MAX Z R 0x00 A9 E R 25 etHH A .

RIE PWM 3 (WGMO02:0 = 3 5 7) TAR~ESMHN PWM K. RIE PWM ERX5S
Hi PWM B AR R2EERIFE TESR. 1TEHESM BOTTOM itZl TOP |, RiF 3L
ENEZ BOTTOM EFHF . 2 WGM2:0 = 3 8 , TOP {5 OxFF ; ¥ WGM2:0 =7 &} ,
TOP{EN OCROA, X FEBEH LR M HE |t H LRSI OCOxE TCNTO 5 OCROx &
EaHES , £ BOTTOM BB ; W FrEttBEHmEER , OCOx W EFHR. BT
FRTERKEER | RE PWM R K TR AN EMIEE PWM EXE —
. LLEMBESEESIE PWM EX+2EETHRFT , BHRH DAC A, &M
ALUR/NAER TS (B, B ) WYBRYT , N ERSE R A,

THEFIRE PWM ERE , ITHREENHRE—EENE TOP , RAREEEN — 4 EH
BT, E4KEFER Figure 30, BRI TCNTO R RX 22D FIIRE, HEERR
MEs7TEEMN PWMEHU KR E PWM #HitH, TCNTO #3% E#EKF L& KR OCROX
1 TCNTO Y EE R ITER

Figure 30. & PWM & a7 E

OCRnx Interrupt Flag Set

OCRnx Update and
TOVn Interrupt Flag Set

Y
Nt / / / /] // /
OoCn L | i L | (COMNx1:0 = 2)
OCn |_| (COMnNx1:0 = 3)

g N A

TR BRBUEIR R TOP BY T/C i@ Hi#R& TOVO &z, MRPUIEERE , EHMRSFEF AL
EHLRE.

THEFHRIEPWMERA | LB % 7t A LAFE OCOx 51 B L% PWM K /2, i& & COMOx1:0
N2 AL EEEBN PWMES ; 1 3 MR B~ 4 &k E PWM KR : & WGMO02 & & ,
& COMOA1:0 1z R "1” foifF ACOA SIMFRBILLRICE, ZETXT OCOB SBT3 (
2 M, P65Table 27), B8 7E 5| i) £ B34 1 E S E400F OCOx EIE S RIRE R
FE PWM EEHIHLE R OCOx F17857E OCROXx 5 TCNTO EE A& (REE ) , UK
EiTHEES (M TOP &5 BOTTOM) AR — N ERT BSR4 AHBES (REIL ).

WK PWM MR ES M T AR ITESE

; _ oo
OCnxPWM N - 256

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

OCROA FHEHNMEBAENKRRRIE PWM EHXH —L4EKE R, & OCROA EF
BOTTOM |, % i 7 HIEEMAX+1NE BT 2R a5 B HIM = RkoF ; OCROANMAXET | 1BiE
COMOA1:0 Mg E , M EN S EERIEKETF,
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BT % FE OCOX E LL R I B At #E 1T 1B $ B8 T HUR (COMOX1:0 = 1) , AT LAfS B 522t H 50%
MEMES. OCROA N 0 BHESBREME f o = foy /2. EMFMELT CTCEX
TH OCOA BXR#B4E , FRIZAE FRE PWM X EBNE W,
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IS IE PWM R

AIMEL

MAEE PWMER (WGM02:0 =1 5) AAFPRE T — M RESBEMMLIEE PWM K
R %, WERXE TR ERE, ItH5EE M BOTTOM it TOP , RJ/E XM TOP
F5REZ BOTTOM, 3% WGM2:0 =1 Bt , TOP B OxFF ; % WGM2:0 =5 &, TOP
fE57 OCROA . E—MEVLER M HEHERT |, Hitat85E TOP ITHRIELXRLET TCNTO 5
OCROXHY L ,OCOXFEZNEBTF ; MAEITAIEREBOTTOM I HEIE R4 T TCNTO
5 OCROx IIE , OCOx FEMASBEF, TETFTREMELRFNUEFHER. S£R
WEREML , NRERETRESNRAMERE/), BEHRTHENHNEY , +2EESTEN
#BHl,

TR ER T ET R MEE TOP , RIEF Rt . E—NEN SN EAHE TCNTO MEE
T TOP, BFE A SN Figure 31, B TCNTO MEKERRERT , SAANRIHE
. RNERER AT EE PWM K AR E PWM i, TCNTO R BB/ MR KR
R OCROx & TCNTO K LB ICEL

Figure 31. M{EE PWM EX B FE

OCnx Interrupt Flag Set

OCRnx Update

TOVn Interrupt Flag Set

¢
-t
¢
-
¢
-t
¢

>

w NN

OCn

(COMNX1:0 = 2)

(COMNx1:0 = 3)

L_|
OCn |_|

|

|

~ 1

Period I 1 2

HItE2RAE BOTTOM Bt T/C i HAREAL TOVO B, ARG A A K™= £ o

THEFHMIEIE PWMERXE | b3R8 T A BAfE OCOx I il™= 4 PWM 5K : i COMOx1:0
RER 2 ~EZ BB PWM , R E COMOx1:0 7 3 £ K E PWM 55 : & WGM02
f7iRE , iRE COMOAQ U F "1” foiF OCOA Sl B LL B ITEL, ZiETXT OCOB 3| i
T3 (S P65Table 28), B8 72 5| £ 18 2% HE S5 E ST OCOx HEIE S MiZE N
#HH, OCROx 1 TCNTO LbRITE X AR OCOx HIFER N~ LM BEESREMIRE
M4 PWM B, THEFHAUEERERS PWMBIRTHTFTRALARKS :

£ - fclk_I/O
OCnxPCPWM N-510

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

OCROA B84 FRMEMRK THMMBE PWM ERXH —LEKIER, £ZE PWMER
T , & OCROA & T BOTTOM , i tH —EREFRNIKESF ; & OCROA &TF MAX , NHH
RERNESEFE, kB PWM ERX N EFHER.
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£ Figure 31 B9 2 NEH , BRAREBERELREE , OCn tBHI T —MNE ENEAYBE
%, HEHNRRIDKAE BOTTOM MIUEIX o &ﬁtt&@ﬁﬂﬁ]‘ﬁfﬁﬁ’ F/Réﬂjiﬁ‘ﬂﬁlsli

#0 Figure 31 Ffi’R ,OCROA FIE M MAX 22 H i #h#E. 2 OCROA BN MAX &Y , 3]
B OCn Mt H RIX 5 AHERFIEHREREENERER. 7T RIERFEE
BOTTOM B AIFIF | 24 T/C IERE N MAX B , SIB OCn W% X A4S TR EH
BB R R & R,

ER M — L OCROA SWEFHICH , HEMEART —RKLLREE, RERELLSI
ARE OCn HIRARENIAR,

T/IC RFHE T/IC RES B B EE clky, TR RIS ELEES M TR R, BREHET
PR SIR BRI AT B, Figure 32 FH T EARM T/IC TERF , AR THAEE PWM
R 2 AR R MAX i 5FS,

Figure 32. T/IC BtF@E , T 5 R

w 0 L7 L1 L

clky,
(clkyo/1)

TCNTn x MAX -1 MAX BOTTOM BOTTOM +1

TOVn

Figure 33 FT R A MR TIERF , BT DM,

Figure 33. T/C B{FE , M MERN Ty /0/8

e s
(c?iﬁl% F r

TCNTn MAX -1 MAX BOTTOM BOTTOM + 1

TOVn

Figure 34 44 H T &M T (B T CTC X )OCFOX B H18)% , & OCROA 3 TOP,

Figure 34. T/C B{/FE , OCFOx BfL , MO HABRN fy 0/8

- (UUUUTUULUTUUUU YU UnU Uyt
(cfiﬁln& F r

TCNTn OCRnx -1 OCRnx OCRnx + 1 OCRnx + 2

clk

OCRNx OCRnNx Value

OCFnx
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Figure 35 4511 7 CTC X 5HRZE PWM &5 T OCFOA EfIF TCNTO BRRIIER , HA
OCROA 7 TOP,

Figure 35. T/C B{/FE , CTC X , MOMERN f, 10/8

BANNBEEQ

clk,q

clk,
(clk,/8)

TCNTn
(CTC)

OCRnNx

OCFnx

i
[

UIIBREE]

-

UIIBEEER

LUUUIUL

TOP -1

TOP

BOTTOM

BOTTOM + 1

TOP
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8 L TER 8% / TSR T f7a

B9 15 B

T/C #4I5F88 A - TCCROA

2535D-AVR-04/04

Bit

®I/IE
aE

7 5 4 3 2 1 0
I COMOA1 | COMOAO | COMOB1 | COMOBO - - WGMO01 | WGMO00 I TCCROA
R/W R/W R/W R/W R R R/W R/W
0 0 0 0 0 0 0

 Bits 7:6 —- COMO1A:0: 3855 LB A

IX 2 ) 5 H EE B S|P (OCO0A) A, D18 COMOA1:0 hEDB—IE{ , OCOA %
HERSEHMBEW /0 OMZBIKOThEE, BEIESMIXES OCOA HH DDR I ,
SkfERE A HIESD
4 OCOA S 5|H+HEL , COMOA1:0 LAY ThEEH WGMO02:0 L HIi&RBRE, Table 26 4
% WGMO02:0 1% CTC # = ( IE PWM) Bf COMOA1:0 v KIThEE,

Table 26. Lt&EMEE , IE PWM EK

COMO1 COM00 | 88
0 0 EEMEOBRAE , T5 OCOA HIEE
0 1 B TR & 4 Bt OCOA BUR
1 0 EbR el & 4 /Y OCOA BS
1 1 LB P ER & 4 Bt OCOA & fi

Table 27 441 T 24 WGMO1:0 i& & Jy tR3E PWM #E X 5t COMO01:0 BIZhEE,
Table 27. bR HER |, RE PWM 1 (1

COMOo1 COMO00 | 8
0 0 EEMRORE | T5 OCOA MIEE
0 1 WGMO02 = 0: EEHE KK DIRME , 75 OCOA %R
WGMO02 = 1: lbBRILE & 4 B OCOA BUR
1 0 e PR & 4B OCOA JEE |, 1T#1Z TOP B OCOA Efu
1 1 e el & 4Rt OCOA B1fr , it#kZ TOP B OCOA FE
Note: 1. —MFEKIERLZ OCROA % F TOP , B COMO1 Bf, LAY LB LB fF 45 2B |, it

3 TOP B OCO WzhEY LA M., FMEEFES N P60 HRIE PWM ER 7,
Table 28 44 H 7 2 WGM02:0 i&i& N #E{Z1E1E PWM #E =B+ COMOA1:0 KIThEE,

Table 28. LR HER |, B E PWM ER ()

COMOA1 COMOAO | 88
0 0 EEMRHORE , T5 OCOA LR
0 1 WGMO02 = 0: EEMIRORE , 75 OCOA MHiEH#E
WGMO2 = 1: LhER L & £ /Y OCOA EUR
1 0 EAFITHNZELREESES OCOA ; BFITHINAELER

LB E {1 OCOA

ERFITEAT X ELLRIEE R E L OCOA ; BFITHIN ZE LK
CEFEE OCOA

ATMEL e




AIMEL

Note: 1. —PMEEKERE OCROAZ T TOP , B COMOA1 B, AT LI P El G4 20 | MitEk
Z| TOP Bt OCOA HIBIEREB M, FMELIESN P62 HAIEIE PWMER ",

 Bits 5:4 — COM0B1:0: k&t HiE=x B

XA RE T HBRPUE & 4 B4 S| B OCOB BB, HR COMOB1:0 Y —{us £ 2f
#EH , OCOB ULk ICEi i HA AR BT I, BRtEA BB EIREN 1 UL
WHIKEES.

4 OCOB E#ZEIYES|IM Lrt , COMOB1:0 W ZhEEMK I T WGMO01:0 % E. Table 26
LT H WGMO02:0 RERE E’fi_tj?, CTC =8t COMOB1:0 Ky Zh&E,

Table 29. Lt&EHMEE |, I PWM E

COMo1 COMO00 | iiH
0 0 EEMRORE , T5 OCOB MiEE
0 1 B P E & 4 Bt OCOB BUR
1 0 HBR TR & 46t OCOB /&S
1 1 EbR e & 4 /Y OCOB &1

Table 27 441 7 24 WGMO02:0 i& & F HRiE PWM & X Bt COMOB1:0 RYZhAE,
Table 30. bR HESR | RiE PWM R ()

COMO1 COMO00 | i%BA
0 0 EERRKORE , 5 OCOB HiEE
0 1 RE
1 0 HBRITE R 4 6F OCOA BT , 1T#ZEI TOP &t OCOB Efx
1 1 R T EE & 48 OCOA B 1y , %1% TOP &f OCOB ;&

Note: 1. —MEEERE OCROBZ T TOP , B COMOB1 B, AT LI P El 4 28 |, MitEk
Z| TOP B OCOB W EREE N, HMERES N P60 IE PWM ER

Table 28 44 H 7 3 WGMO02:0 iR B N IS E PWM = it COMOB1:0 Ky ThEE,
Table 31. LbRAHER |, VB E PWM ERK ()

COMOA1 COMOAO | M
0 0 EEMIFORE , 75 OCOB HiER
0 1 #RE
1 0 EAFITHRE X ELREEGES OCOB ; BEFITHE X £ B
PCiidFiE 2 OCOB
1 1 EFAFITEHN A E L REERFEN OCOB ; BFITHE XELR
L H & EFS OCoB

Note: 1. —PMEKERE OCROBZ T TOP , B COMOB1 B, AT LI P E G4 20 | MitEk
Z| TOP B OCOB HIBIESEB N, HFMERES N P62 IS IE PWMER ",

+ Bits 3,2 — Res: ##

REB, ZREREERNS,

 Bits 1:0 - WGMO01:0: B =&

XI5 TCCROB 17258 HAY WGMO02 {7 — 2 #2541t SS9 iT B = | it 23RBS/ TOP B

K=MK , W Table 32, T/C £ xXFHN THENRAE | EERRA (it#EF), CTC
B, REH PWMER (R P59 THEER "),
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Table 32. R F= 4 (1% BH

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 hva:l MAX
3 0 1 1 PR PWM OxFF TOP MAX
4 1 0 0 *E - - -
5 1 0 1 AL IE PWM OCRA TOP BOTTOM
6 1 1 0 *E - - -
7 1 1 1 HE PWM OCRA TOP TOP
Notes: 1. MAX = OxFF
2. BOTTOM = 0x00
67
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T/C #4158 B - TCCROB

AIMEL

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: BB&IMHHE A
FOCOA X WGM #5833k PWM #E X Bt F B Ko

BR A FTRISKARBANFHESYE , £FH PWM K, E TCCROB EXHEHES, WH
B, BEAEREIFTHRRE, LB ITE M HSIH OCOA fFiZE COMOA1:0
FIREMEMENPEBEF, EXE FOCOA XU—MIFES , EEXEFIH LB EER
2 COMOA1:0 iR E.,

FOCOATR&E| KEMFHT , b FAEFIFHOCROAERNTOPHICTCER T X EBTES#H1T/E
EHBRE,

& FOCOA IR EMEKIZE R 0o
» Bit6 - FOCOB: E#lmHL®E B
FOCOB X1 WGM 1588 IE PWM E X Bt F B,

BR , A TRIESRKFHHFAME , EEH PWM B, E TCCROB EXNHEEFE, WH
B1E, RERESRFILA#ITHBRIRE, LLBRITHE %t 5| OCOB F#&H COMOB1:0
MR ER HAEN BT, E3EE FOCOB XU —MUFES , BIEX 58 6% H L BEFEA
= COMOB1:0 HiRE,

FOCOBF 45| KA H , i F2ERAOCROBHEHN TOPHICTCHER T X E RS BFH1TE
FHRE,

% FOCOB KR E{EKIZ A 0,

* Bits 5:4 — Res: {##

REN , REERE,

* Bit 3 - WGMO02: B4 ER

W P65“T/C 4|2 1788 A— TCCROA” Hii B,
* Bits 2:0 — CS02:0: IH4pikiF

X =7 FiEF T/C BItERIR,

Table 33. BHPiEIRAIi% A
CS02 | CS01 | CS00 | A

0 0 0 Trtsh , T/ICRIE
clkyo/1 (RETS )
clky,o/8 (RETM S 4R )
clky /64 (R BTAZ 4R )
clk,o/256 (R EH5 5T )
clk;0/1024 (R BT8R )
B4R TO SIRMR A |, TRERALE
RHEPER TO SIRMR A , EFRAbE

MR T/CO EMASNERRTE , BIE TO WEEN AL , E LNBFTLMARAKEICHKR,
FMAX—BFH BT R ZEHIEH

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

A O |~ | OO | -
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T/C 4788 - TCNTO

Bit 7 6 5 4 3 2 1 0

| TCNTO[7:0] ] TenTo
®/E 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

BE T/C Fa ] IEEXN 1T KR 8 VBIERITEREIL A, XY TCNTO FFHRNEILH
RET - EIELREER. FIHHRESTHIRREHR TCNTO WRERTRELR—
X TCNTO 1 OCROx Y LB PLfE

WHEBRFFESR A - OCROA

Bit 7 6 5 4 3 2 1 0

I OCROA[7:0] I OCROA
®B/IB R/W RIW R/IW R/W R/W R/W R/W R/IW
HHE 0 0 0 0 0 0 0 0

WHERFFRDE A SUNHKIE , FRMGSITHRERHE TCNTO # TR, TEE
£ BT LA K™= A ol H LR P T, S0 FASKRFE OCOA S| £ 7= 4K

WHEBRFFRB - OCROB

Bit 7 6 5 4 3 2 1 0

I OCRO0BJ[7:0] I OCROB
®B/IB R/W R/IW R/IW R/W R/W R/W R/W R/IW
HHE 0 0 0 0 0 0 0 0

WHERFFRDE A SUNBIE , TRMG ST HRERHE TCNTO # TR, TEE
£ BT LA SR A ol H LR P T, S0 AASKRFE OCOB 5| M) L™= 4K

T/C T R#ZFFER - TIMSKO

Bit 7 6 5 4 3 2 1 0

I - - - - OCIEOB | OCIEOA TOIEO - I TIMSKO
®/B R R R R R/IW R/W R/W R
HHE 0 0 0 0 0 0 0 0

+ Bits 7..4,0 - Res: & &
REM , BEEERE,
« Bit3 - OCIEOB: T/C Wi LB T B M ERE

% OCIEOB FURAFFERMN /PRI | #4 "1” 8t , T/C #9% H LER ITE B H i fE
B8, & T/C WELRITE &4 , BN TIFRO H /Y OCFOB E it , RHTBRFZEF S URIT,

* Bit2 - OCIEOA: T/CO i tH LL R ITHL A B fEsE

¥ OCIEOA FIRASZBM L B h MR | B4 17 &t , T/CO H9% H LR ITE A i
fERE, 3 T/CO W LL R IUEL & 4 | BD TIFRO & #9 OCFOA Bfuat |, P IRS 2 81T,
* Bit 1 - TOIEO: T/CO & i Fh b8k

L TOIEQ MRS F £ /U ERE | #X 71”7 8F , T/CO AY& H F M fERE. =i T/CO
RERE , BTIFR 89 TOVO L EfUEY , PITRSBFBURNIT.

T/CO hMftrE T8 - TIFRO

Bit 7 6 5 4 3 2 1 0

| - - - - OCFOB | OCFOA | TOVO - | TIFRo
®/E R R R R R/W R/W R/W R
HE 0 0 0 0 0 0 0 0

+ Bits 7..4, 0 — Res: &5
REN , BEEERNE,

ATMEL e
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« Bit3 - OCFOB: it B r%E 0B

Y T/C 5 OCROB( % i tb R F 7785 0B) W{EELRT , OCFOB Bfl. LL{UEHMIARSE
FEEHET , WA UNEE 1 kKES. ¥ SREG F#9{z |, OCIEOB(T/CO tb#& B ILEL
FETERE ) F1 OCFOB FE AT , RETIRS R FBEIHIT,

+ Bit2 - OCFOA: miHLLEIRE 0 A

% T/CO 5 OCROA( #i tH tb R B 7788 0) M EICHELAT , OCFOA B, WAIE R MRS ERF
BEMGES , WIULNEE 1 K58, % SREG F {7 |, OCIEOA(T/CO b Lt & i
f£4E ) M1 OCFOA MBI , FHTRS R FBEMIT,

* Bit1-TOVO: T/CO & H+RE

4 T/CO BB , TOVO BfL. HMITHMMNPHRSEFNILUESESE, s, TOVO
wAIABEE 1 KEE. X SREG FML I, TOIEO(T/CO i& Rl fEE ) A1 TOVO #E
I8t , FETRS B FSEIHIT.

ARSI ERET WGM02:0 L EViZiE , S Table 32, P67 R F=4HMiHEH ",
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T/C ¥ #iss L CSn2:0 =1/ , RERZBATSHERER T/C TR | Xt R T/C REH LM itiE
fok o » SREMHALEE. MOMBTRBE 4 PTREWRHES fo 10/8-
fCLK_|/O/64‘ fCLK_|/O/256 Ei fCLK_|/0/1 0240

o Mg E M HER RIMIMIEZITH, BRI  HIBEMIY T T/C Wt ER S8, BT MET
2 T/C Rt EHNE Mo FRRSFTELTS M M H A BT X ER, —
MBI 7 R EEER BRERH BTN MERWS) (6 > CSn2:0 > 1) KIBHR : MiTBIERAE
RERISE —IRT AT T RETE SR 1 B N+1 AN RENHEH  Hh N ESTMOHEF (8.
64. 256 = 1024).

BRENMDHBRREL T/IC SRFETR AN,
S ERE IR A TO 5| RMR K9 SAED AT £ R AT AR 4E T/C B4 clkrgo SIME LS B BE SN R 19 A
XI5 TO #ATRE, RERED (X&) FHIETLBKLNEF. Figure 36 441 T T0 [

SRESLRRNZENNRERGER. FEHEHABRENE ok, B LBRESD.
LAt N EE , BiFERR W ABFERN,

CSn2:0 = 7 B /a1 248 M B — AN IEBE AR 4 — A clkpy BRO# ; CSn2:0 = 6 B — Bk
TR E A clkyo B

Figure 36. TO S| %4

A ,
™ D QP Q D D Q :}» (o
Select Logic)
(=T |
clk

110
Synchronization Edge Detector

MT 5 LRSS0 SN BN EE , SIM T1/T0 ENBEFZFELER 2.5 3 3.5 4
REat s BB S R it MR ITER

bR M ALE TO REREED - REMNWH ARG T RHIT , BNE~E
iR T/C B R PRY B

ARIEEBHRE , AP TEXRRTF N RENSH B, £5Z=HA 50% B
NIRRT IR AN TF RE MR — ¥ (feon < fox 10/2)e BTFIZLRRMIBEANZ
REX—F%E , CRERNEINABNM RS REREMEN —¥ (Nyquist REEE ), R
M, BTiER%8 ( RAF. BiRE5HE ) FAFREFTRNRENHMEREZHNESR
BUSERHNREMEBREKRT fy 10/2.5

SAER B R T IE AT 2 5 2R

ATMEL n

2535D-AVR-04/04



AIMEL

Figure 37. T/CO % #i2%

clk

> 10-BIT T/C PRESCALER
Clear

110

CKI/8

CK/64
CK/256
CK/1024

PSR10

TO

l«— o
<
<

Y Y VYV VY VY VY

CS00
CSso1
CS02

TIMER/COUNTERO CLOCK SOURCE

clkyg
Note: 1. 3 AGSIH (TO) WELIBEN Figure 36,
EA T/IC #FIFFE - GTCCR
Bit 7 6 5 4 3 2 1 0
| Tsm = = = = = = PSR10 | GTCCR
®/B R/W R R R R R R R/W
MHE 0 0 0 0 0 0 0 0

e Bit7-TSM: T/IC BF#ER

TSMUE"1"BSET/ICRISER, BIZEXT ,AFSAPSRI0MWE , \NTRFRABTR
PMBENES., XRIET/CHER , HEENTLAHIRIBINXK, 4 TSMUE "0,
PSR10 uEHEHEZ , B T/C FFHEit¥.

+ Bit0 - PSR10: T/CO T4 fgs & (i
BT T/CO D IMETE. £ TSM REBEMA , BREEKEX—VHEHBEHES,
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Bl RS BB BERT IE AR AINO BB S 5048 AINT B9 /TH B, 34 AINO k98 E H 5148 AINT
FHEEEEN , ERRENEE ACO BNEN, iR A RA S B / it
BEE 1 EAMRIA, WA KREATMEECEAN. MM, B UER
HRE RN EFN. FHME RS0 RA% hMf, Figure 38 HHREREA

B EERNESR,
Figure 38. #EilLLREFER @
BANDGAP
REFERENCE VCC
ACBG l
ACD —/>»
ACIE
AINO
+ ANALOG
N INTERRUPT COMPARATOR
e SELECT IRQ
AIN1 —Eﬁ— T T ACI
ACIS1 ACISO
ACME
ADC MULTIPLEXER ACO >
OUTPUT® Nl
Pl

Notes: 1. I P75Table 35.
2. Bl EESIMEEE N P1Figure 1 5 P49Table 23,

ADC BHIRRETFFH B -
ADCSRB Bit 7 6 5 4 3 2 1 0
| = ACME = = = ADTS2 | ADTS1 | ADTS0 | ADCSRB
®/B R R/W R R R R/W R/W R/W
RE 0 0 0 0 0 0 0 0
 Bit 6 — ACME: i\ LbERE FARRERE
LiZME "1” H ADC X< ( ADCSRA #1 ADEN 73 0) , ADC £ F 858 R L LR BT T
WA, HiZMUE"0", AN ERERILREBH AT A, F0 P75 B LLRB[ZHEMA " -
BB R REFES -
ACSR Bit 7 6 5 4 3 2 1 0
| Aco ACBG ACO ACI ACIE - ACIS1 ACISO | ACSR
®/B R/W R/W R R/W R/W R R/W R/W
RE 0 0 N/A 0 0 0 0 0

» Bit 7 - ACD: Lt RBREA

ACD Bt , LN LS80 BRI T o ] ATE (R BHR IR B b SRR IR B LR BS . X
ALUR DR G THEERNRERER T, X ACD IRt , HFESE ACSR F1FEEH
ACIE I RE IFERILE B ES R HT. BN ACD E R Al BER = 4 T,

» Bit 6 — ACBG: &ZF#E L LRV EEREAR

ACBG & "1” J5 , BHLb B35/ IE AR5 A B ERERR E AR FTELX . ACBG iEE ,AINO #E
FHEI LR BT Y IEAR Ao

+ Bit5- ACO: E{lLL R HH

ELRENAEANRLSES |, EZES ACO, BEMA 1-2 64 AHHIEER,

» Bit 4 — ACI: Eil LR AR P MiRE

ATMEL 7
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MRS mEESA L TH ACIST R ACISO EX N HHERET , ACI HEGHE A, [
B2 ACIE §1 SREG BFS8EMNLBPMicE | LB , BAELLLREF MRS EFEBU
AT , BE ACI HIEHEE, ACI BAILLEEE 1 kEFS,

» Bit3 - ACIE: il LB ER P i fERE

HACIENMHE 1 BRSFESPNERPMIRE | BN | BIN LLER 28 P BT
BN PR EE L,

+ Bit2 - Res: ##

REN , BEEERNE,

» Bits 1, 0 — ACIS1, ACISO: L\ L B RS P e =X ik ¢
XFALAEBNE4 A A EL LR B PR, Table 34 A T FREIMIRE,

Table 34. ACIS1/ACISO iZE

ACIS1 ACISO Gt BN
0 0 Hesk B 4 AR (L BN T il & R
0 1 RE
1 0 EEBER Y T BROR = A R T
1 1 tegR e A E AR = T
Lok ACIST/ACISO fuRt , HJEIE BBk ACSR B 1Z8s P AL AR LR T, BNH
AL AT RS I WA,
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B REEZHEMA A3%$% ADC3..0 TSI MIER BB LR BN AMBA . ADC S FASaRMm AL |
ZIhEERt , ADC MR, ZHEBlRE S A Has (ADCSRB S178H ACME i )
i%EH ADC x<HF (ADCSRA & 1785+ ADEN H=E ) , ADMUX B MUX1..0 & FELL R
MR AS|IH |, 20 Table 35 FiR. & ACME ;58 ADEN &1 , AINT fERN LLIREEN

AR A
Table 35. 1#EiL LB A LR
ACME ADEN MUX1..0 Hl kR AaREmA
0 X XX AIN1
1 1 XX AIN1
1 0 00 ADCO
1 0 01 ADC1
1 0 10 ADC2
1 0 11 ADC3
BFWm AZEHFFERO0 - DIDRO
Bit 7 6 5 4 3 2 1 0
| - - ADCOD ADC2D ADC3D ADC1D AIN1D AINOD I DIDRO
®/B R R R/W R/W R/W R/W R/W R/W
IR E 0 0 0 0 0 0 0 0

» Bits 1, 0 — AIN1D, AINOD: AIN1, AINO #i=Wm AZH

HZME "1, AIN1/0 SINBFRMAZFER, ARNSIHEFRMIANT. = AIN1/O
SImARNRIUES AEFERRFRA |, ZUE "1” UREHRFEAZHNE.,

ATMEL
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BRI R
B

76 ATtiny13

10 (VBB
0.5 LSB HYFELME

+2LSB WAXNBE

13 - 260 ps KK EHE

BKBELT 15 kSPS

P38 A & inia A S E

WA EZ AR ADC B

0-Vcc 89 ADC S A B ESEE

%M 1.1V ADC BEHE

VEGR B SRS
BEEAMIRE AN ADC HRZ 3
ADC #R L R
ETHEE#EN AR SEES

AIMEL

ATtiny13 5 — 10 IRV ZFREILE ADC, ADC 5—/N4 BEMEL 2 E ARIERE 8
KB O B KOS iRE A BERITRE, RiRBERMAL OV (GND) fERE#,

ADC BFRE— N RERFHE  WBREZRIEPH AT ADC HEERIFEE, ADC H
HEE 1 Figure 39 FiRo

FREMER 1.1V WEABESR Vo, KT EHZA.

Figure 39. BRI HER

ADC3

ADC2

ADC1

ADCO

8-BIT DATA BUS

ADC CONVERSION
COMPLETE IRQ

INTERRUPT
FLAGS

ADTS[2:0]

i
<

[ —
[—

Di‘

{

{

ADIF
ADIE

»
>
15 T 0

ADC MULTIPLEXER |

ADC CTRL. & STATUS |

| ADC DATA REGISTER |

INTERNAL 1.1V
REFERENCE

\n

Y

CHANNEL SELECTION

PRESCALER [¢——
START
Y Y

SELECT (ADMUX) REGISTER (ADCSRA) (ADCHIADCL)
I E EE P E A A
& g 3=z 94999 9949 g

»| TRIGGER g
» SELECT <
Y v
MUX DECODER Yy

CONVERSION LOGIC

Y SAMPLE & HOLD

COMPARATOR
10-BIT DAC

ADC MULTIPLEXER

» OUTPUT
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e ADC EEZEEN S ETHANENEE#RR— 10 HHBTR, BIMERE
GND , BABRE Voo : 1.1V SEBE,

Bl ABE R LUEEE ADMUX FE8H MUX fIRiERE, £ ADC S ASIH , #RA
LAES ADC Y B2 im% A,

ADC B ADCSR 17281 ADEN {{#fE, £ ADENZ Bl , SEZHEESHMABELT . X
ADEN JEEr , ADC & B85 , Bt B A& BEXF1<H ADC,

ADCHIZE RN 100 , FHTADCEIEF FEEADCHRADCLA, RIAMBER THIBLLER RN
AX3F , B AET % E ADMUX S22 69 ADLAR 25 X1 5F,

MBERFR|ERENT ERERFESNHNEREE HLAREEIADCHREE T,
ANFES%E ADCL , Bit ADCH , MRIEBESFFHRIPNANBIRE —RERNER, — B
M ADCL , ADC NHIEFFHRNITURMMBELT, b2 , EEADCL 25 , BIfE
£ ADCH 28I X BE— X ADC BB &R  BRSFESNHRBELTLEN , NARIET &
BRERTE%, ADCH #igH 5 , ADC Bl E)XifE ADCH & ADCL F71738.

ADC ¥ 45 5R ] LA i & B BT, BN A F i & £ E 1R ENADCHESADCL Z B iERADCT
EHRBEEES  ARRERTREEE | PENML,

BahiRn B E ADSC B ABIE 1 RBFN R, ZNERRIBHALN 1, YERERE R
B0, BEERRIREDGEESKERE , ADC IHERITERET RIS R,

BT HTENRESM A, 8E ADCSRA F 17886 ADATE fI{fcEzifit R, itk
JREH ADCSRB & 17838 ADTS (VMR ERRE ( WB>x ADTS VAT ), ZHiEBRA AR
EESEDREI , ADC S MEBEN , HRFsh. XHERN TSI EE IR B 8T
BB, EERRTEREMEESNREN , RTaBIFNER, NREKRIESRME
EEHIEMEDR K WANHEZE, T5 , IMEHENNFHEZRAS SREG # | UEE
FETIRENAIRE, XHEAIERERIER T LR, RMATERPEIREUET
— R R R A A R TR B R

Figure 40. ADC Bzt XiB %

ADTS[2:0]
—— P PRESCALER
START CLK ioe

ADIF — ADATE
SOURCE1 — L

***** 5 } CONVERSION

,,,,, LOGIC
S T EDGE
SOURCE n DETECTOR
ADSC

fFH ADC FliFREEN AR | A ERSEE — R EIRERE MR, ADC #
AEEEHES  THRHESEH ADC BIEFEHR. F—RERAFTESE ADCSRA &
F2MW ADSC VB "1”" KBz, HIZERXT , B SEEURTF ADC HlfFrES ADIF
=RES,

MRFEEB N L , B ADCSRA FEE5H ADSC B "1” B 8 )X##, ADSCi&H
ARENRE EEHTHEE, TieERREEIAARES , EHR#ETR , ADSC &

ATMEL m
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Figure 41. ADC % #i 25

ADEN
START Reset
7-BIT ADC PRESCALER

CK ——>]

q_CD

ol 2| o 3 8 g o

>4 B4 V4 BV B4 BV B

Of Of O] O] O] Of O

YV V V VY VYV V Y
ADPSO
ADPS1
ADPS2

ADC CLOCK SOURCE

RINMBERT , BREEBEREE—M 50 kHz T 200 kHz B A4 IR BB ABE.
EZERT10UNBE , ADC S ARIMEES T 200 kHz , UEBI S REE,

ADCHERBE—NM DR , C AT E IR ADCH 1, ADCSREF2:# ADPS
BTMRAFE—NEE 100 kHz HEZHE ADC I AE S, 2 5igs M ADCSR &F
T#2RH ADEN L Ef1/53) ADC #EFF #it#. ADEN BRI TS iR RIFizH , & ADEN
N SRR Ao

i ADCSR 9 ADSC MiRBERH EFRFIHR. MBFERAESEE |, ##7E ADEN &
BENE=-/NLEAREF.

EEHHREE 13 ADC 4 AH, ADC {£#E (ADCSRA F 1783 ADEN B ) FH S
—REREE 25 M ADC B4+ EH,

HEEN ADC HIRERH , RFERFERRBHZ/EM 1.5 ADC BT ; ME—IK
ADC M RERFMNREERREN 2 FH 145N ADC R th, HIERE ,ADCER
WiEA ADC BIEF 785 , B ADIF /5B, ADSC ERNEE (R REHKRER ), 2FH
H AT ABIRE L ADSC #7& , MTITE ADC W95 — D LA R B3 — X iR

YEA MR  HAMREFHIAN  MoMREMN. IREMMRIERREHIE -
LEMNERN, FZERXT  MARES EARBEEM ADC i FHH R SREFRE
NEZEFBE=FINE CPU Bt FH,

EEEEBERT , Y ADSC B 18, REFEHR—ER | T—REKRD EFH, K
{8 L Table 36,

78 ATEiNY13 m—————————————————
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Figure 42. ADC B1FE , 5 —IRER (RREBREN )

| ‘ ‘ | | |
Cycle Number ! 1] o2 ‘12‘13‘1‘4‘15‘15‘17‘18‘19‘20‘21‘22‘23‘24‘25! !1 | 2|3
wocoos A LT LMY ML LML LML L L LT LT LM LA LA LU
| ‘ 1 | | |
moEN ] : | | : : :
ADSC ' ‘ I ' V7
| ‘ ‘ | | |
ADIF ! L ! | !
woon  TIITIIIITIIT (LTI T T TIITTTITITEDK S s of mesi
apcL / /J‘ ! / /)1( LS5 of Resut
e O VAN
Figure 43. ADC BIFE , R E#R
One Conversion Next Conversion
Cycle Number i 1| :2 | 3| 4| 5| &| 7| 8] o] 10 12] 12| 13i i 1] 2] 3

ADSC W ! W
ADIF I I I
won T T T T T T T T T T T 7T 7777 K Sqran wss ot mesu

woct 7777 T T T T T T T T T T T TTTT 7Pk s ormesu

(—\ I
Sample & Hold Conversion / K MUX and REFS

MUX and REFS Complete

Update Update
Figure 44. ADC T FE , B3k i
One Conversion Next Conversion
[ 1 1 1
Cycle Number . 1] 2| 3| 4| s| 6| 7| 8] of ] 1] 12| 13| o] o2

Trigger T T
Source 4/

[ I I I
roste _/ ol !
[ 1 |_I—
ADIF L \ 1

ADCH /111111 T />:< Sign and MSB of Resut

noce /11T T T LT T T T DK LB ot Resue
_/> 4\ <—\Samp|e& / <\Prescaler

P ! Conversion
rescaler Hold Complete Reset
Reset

MUX and REFS
Update

ATMEL r
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Figure 45. ADC I 7@ , L& iR

One Conversion Next Conversion

11| 12| 13| 1||2| 3| 4|

ADC Clock $ t

ADSC ! !
| |
ADIF [

|

|
ADCH V711717777 P sian and MsSB of Result

Cycle Number

ADCL 77777777777 LSB of Result

Conversion /> <\ Sample & Hold
Complete MUX and REFS

Update
Table 36. ADC #:#tEt[H]
XM & RE (BaHERE
&4 Bt E R ) Hrta (E8)
F—IRER 13.5 25
EE R 15 13
B ah il & Fr ik 2 13.5
80 ATtlny1 3 ]
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TLBEERE LR

ADC W A EE
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ADMUXZEZ85HIMUXN 5 REFS1:0 Y 8 245 CPU AT BEHL A R MY I it F 1285 . IX TR
BEREEERAGEERRRBREN THIT, BESEAERBRERRBIN—EEHR, — B
S  BEREAERME , LMRIFE ADC B EM#ERE, EERERITHVEE -1
ADCHH+ AHIRIEEH, T= , EADSCEAGHE—/NADCH EFRERES, 2
WHAF7E ADSC EA— ADC 4 EHIEBX ADMUX BEAFHEESHE #ERE,
MRFERABEFMAES K TEHEEMESHNEBERE, HEH ADMUX FiZ8 B4 5
L0, SAEE I R ET R IR B AT B B,
% ADATE 5 ADEN ¥ RE | Ui SRERT &£, BibatthdE ADMUX F1288E , W&
BEXBEETHHPZE, EUTERT AT ADMUX Z£EH :

1. 4 ADATE = ADEN &Z&

2. Hie  MAEHEL— ADC R EHE

3. BTG , EHRIFREER L RBUERET,

H ADMUX EA EE—MIER THEF G , FREFET —X ADC HRFEM.

HUTBEEEER , AFREENATEREL , MRIEEREBHNBEE

BREREXT  ERHRBRINEFBEE. BEREE ADSC EA "1” fF—/ ADC K
BHEARENE. KREMENAEREIRRERFALTEERE.

ELFRERT | ERFRRINERBE, BEXEE ADSC EA "1” fF—4 ADC Kt
BAHETRAEE. RMENFERSIRRERFEATRBERE, AT F-REREL
B3B3 , HERURRAENBERE. B0 RRETNEELRE,

ATMEL g



ADC BEE#

ADC & 73 5l 2%

AIMEL

ADC SE B E (Vger) A HHADCHRIRSEE , HimiBERE Veee HERIFILOX3FF, Vier A
A Vee , :32%[%/&%&1 1V , 5558 AREF S BBk, NEE B KRG —IXADC
HiRG W BUAPEE,

ADCHYIZ IS EE LA EREIRE R T T  WMBESR T CPURARIIOREE
FoIAWE I, REMFIBSTE ADC B&@E&T&“ﬂﬂﬁﬂ'ﬁﬁa RNTHERAX—HH
NEXFAWNTSE
1. TE ADC BL# , AR THEERDS, TEEINZNEREER | #A8
ADC #igE R i {ERE,
2. A ADC BBRRER (RZEMER ), —B CPU #iiEfe , ADC EFFHRE#R,
3. MREADCEBRLER ZANEEHMAE=4  FBL ADC R %EE CPU HHh
1T ADC H##BERPHRZEF. B ADC Fi‘?ﬁ& LRFIE MBI CPU

B, MSATHET , 3 ADC BRER/G7 % ADC BRERPHIER, CPU
T — MBS S RIT RIS ERER,

EE YHAKEERN (BREFAERS ADC BFEMNHER )ADC T2 BHFIXH, BiX
mFEJ&)\WﬂEﬁ“ﬁam ADEN B "0” , L& {K3h3E,

82 ATEiNY13 m—————————————————
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BimEE R E I A B A Figure 46., TiERERE ADC M ABEE , % AZ ADCn
HEDESEZRSIMBER KA AMENE N, FHE ADC HWim ABEN , BIMES RS
BT —N BB (AABENASHEE ) B3 RERE (SH) 25,

ADC £ 34 BB L4 P HU 3T T 10 KQREPRIRIES M T 1L N TXENE SRR
B A LRI, EESEFESHEN , BARFERBEMEURTX S/H BRFTEAIA
o XAETEARERLRA. BAFERABEAREERCEEBHRINES  BAXT
BB A3 S/H B R Ay BIAE Hi o

MRS T REHBIE (fapc/2) NESRAGERTEM—MNBEE , XA A LGRS A A Al
MNESERERNLE, EIRESH AT ADC ZHAIRFFER —MEBIRKRKIEERES

5.

Figure 46. il A B3%

1..100 kQ

ADCn W\/
I

Co= 14 pF

ATMEL 5
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BRI B AR RENBRABORFRRBLF~E BT (EM) , NTTRWEDNENEE. WRE
BMEEERRS , BATUBE AT I ERBDES
1. REUBRBEHT. RIERUESEKUTEM M £ HETCNSEETRE
BFESLDTT.
2. £/ ADC RFHHIZRREFER B CPU B THRFS,

3. MRE ADC mAOHAERFHE , BAKARIEERRFTIRPENTS
BETHR,

ADC FEEE L —A n {LHI K ADC ¥ GND 5 Ve 2RI M BERHRK 2" 4 (LSBs) TRV F
B, S/OHERRBA O, FANEIRBR 2™1,
ATNASHERT SBEBRZ BNRE
R 8 — IR ¥R (0x000 E 0x001) SEARH#R (0.5 LSB) ZEMRE. BAER: 0
LSB,

Figure 47. RBIRZE

Output Codeh

————— Ideal ADC

Actual ADC

Offset_
< Error>

Vger Input Voltage

BRIRE  FRRE=CE  &E—IRER (0x3FE 2 OX3FF) SEARR (RAEUT
1.5 LSB) 2B mE=E1HNEHIRE, EIEEN 0LSB,

Figure 48. B&Rix=

Output Code A Gain
Error

————— Ideal ADC

Actual ADC

.

Vree Input Voltage
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BAAJELM (INL) . RERBRERIRECRE , MASGRERSERRRZENEX
RZHH INL, ¥EFE{E : 0LSB,

Figure 49. E{KIEL M (INL)

Output Code &

NI

----- Ideal ADC

Actual ADC

.

Vgreg Input Voltage

ZE 75 IEL M (DNL): SRBRIB T (R MNBIL 5 2 (B MRS (8] BE ) SR I0HE T (1 LSB) Z B /Y
"RE, ¥ie{E : 0LSB,
Figure 50. =7 JE4& 4 (DNL)

Output Code A
Ox3FF

[ ’—|
_yitsBl
| o™
0X000

0 Vger Input Voltage

BUIRE  HTRABERE(CRERUNEE  EMNCENBARE (1LSB) #i
BRANMEENHE, BLIREERN +0.5LSB,

BXNBE  ERGRER (REZRPR ) SERLRRCENEARE. ARE. BRiR
= EPRE, FEMREMIREMR. BREN +0.5LSB,

ADC #igER B RS (ADIF 78 ) , B4 RFA ADC 4R %1758 (ADCL, ADCH).
BRERNERNOT
ADC < V- 1024
VREF

ATMEL z
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ADC 2 Tiki2E 78 - ADMUX

ADC EHIMREFERA -
ADCSRA

AIMEL

XA, Vy AEEFSIMB M ABE , Veee NSEBE (SR P86Table 37 5 P86Table
38), 0x000 XFTAELETF | Ox3FF RKFTIESE BENHER = 1LSB,

Bit 7 6 5 4 3 2 1 0

| - REFS0 | ADLAR - - - MUX1 mMuxo | ADMUX
®/E R R/W R/W R R R R/W R/W
HE 0 0 0 0 0 0 0 0

+ Bit7 - Res: #8&
REN , BEEERNE,
» Bit6 - REFS0: 3£ 8B Ei%#F

W Table 37 Fi R, BEX/LUALLUERSERE, IREXRIBHUER T EMNIRE ,
RESIHRHME R (ADCSRA FiF3H ADIF B ) 2 FHEF 2EER.

Table 37. ADC ZEBEEEF

REFS0 SEBERE
0 Voo ERE#RISEBE
1 BRELESE

» Bit5—- ADLAR: ADC ¥4 8 AXF
ADLARZIMADCH: & RIEADCHIBE T EES PN ERR . ADLAREARHEIRERNE
FF, BMAEFF. ADLAR WK EISE ADC HIEFEENHNE , TiEREA
BREAEHRT. RTX—UMTEHFIRENL PS7“ADC FiiEZ 1785 — ADCL & ADCH” ,

e Bits 4:2 — Res: {8

REM , BEEERE,

 Bits 1:0 — MUX1:0: ##£UEE & R4

BIX U AIRIE |, AT AN IEE S ADC BRI A B 1TIESR | 10 Table 38, MR EH

MEBPREXUHE , BLARBEHIRLE R (ADCSRA F 172547 ADIF B ) FFHH
REFT BN

Table 38. M ABE %R

MUX1..0 BinmA
00 ADCO (PB5)
01 ADC1 (PB2)
10 ADC2 (PB4)
11 ADC3 (PB3)
Bit 7 6 5 4 3 2 1 0
| ADEN | ADSC | ADATE | ADIF ADIE | ADPS2 | ADPS1 | ADPS0 | ADCSRA
®/EB R/W R/W R/W R/W RIW R/W R/W R/W
IRE 0 0 0 0 0 0 0 0

« Bit 7 — ADEN: ADC f{##E

ADENEEIEZIADC , ENMADCINRER Hl . ER RSB X AADCHE I BN I IEFEH#EAT
K Eei,

+ Bit6 — ADSC: ADC FF 4%

86 ATEiNY13 m—————————————————
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ADC ¥ #E&F 738 - ADCL &

ADCH

ADLAR =0

ADLAR =1

2535D-AVR-04/04

EyREmER T | ADSC BB 3I—k ADC i, miELERERT , ADSC B
NEshERER, £—RE#R (£ ADC B3I 2/FE ADSC , EEMAE ADC HERE
I ADSC) EE 25 NADC AR , MAREERBRTH 131, F—RERMIT ADC
PRI T,

ERGHITEREDIRE ADSC REER "17 , BERI#RE R, ADSC ESF=EEMF
£,

o Bit5—- ADATE: ADC BHaifill & f58E

ADATE B /331 ADC B3I fil & ThAE, MAES M LA B3 ADC i, ik E5RE
& ADCSRB E1Z25H ADC it & 5 5 RiE R ADTS iR B,

+ Bit 4 — ADIF: ADC HiftRE

£ ADC B4R , ERIESESR/EENE , ADIF EfZ. IR ADIE & SREG ¥M£F
FRRTEERENL | BB , ADC BIRLERPMRSERF BB LINIT , ARt ADIF BHES, It
A, BB EREES 1 K& ADIF, EXENR , IEREX ADCSRA #1Ti% - 8K
- BigE , AL EN P amEIL, XtERT SBI & CBI S,

 Bit 3 - ADIE: ADC HlififEge

% ADIE K SREG WI{i | Bfz , ADC sk 5 i BN HUH0E o
 Bits 2:0 — ADPS2:0: ADC T 388 1

BIX LRI TE RS AT 8 5 ADC Hi AR 8 2 E B9 2 5EH Fo
Table 39. ADC Tl % Sk #%

ADPS2 ADPS1 ADPSO0 2HEF
0 0 0 2
0 0 1 2
0 1 0 4
0 1 1 8
1 0 0 16
1 0 1 32
1 1 0 64
1 1 1 128
Bit 15 14 13 12 11 10 9 8
— — - - - - ADC9 ADCS8 ADCH
ADC7 ADC6 ADC5 ADC4 ADC3 ADC2 ADC1 ADCO ADCL
7 6 5 4 3 2 1 0
®/B R R R R R R R R
R R R R R R R R
IR E 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

Bit

15

14

13

12

11

10

9

8

| Apce | ADC8 | ADC7 | ADC6

ADC5

ADC4

ADC3

ADC2 | ADCH

ATMEL



ADC B HI5REFFERB -
ADCSRB

BFWm AZEHFFERO0 - DIDRO

AIMEL

| Apct ADCO - - - - - - ]| apcL
7 6 5 4 3 2 1 0
/5 R R R R R R R R
R R R R R R R R
MEE 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

ADC R E R , RRAREFTIHANFERZH.

BEHADCL 2 J5 , ADC #i#2 % f78s —EE S ADCH th i1k i o A URTRIEE R
b, MREMERNEXTT , BERWBETST 8 45 , MAXFRE ADCH 5 2%
7. BMH 5 E ADCL Bk ADCH.

ADMUX ZF1E25H ADLAR & MUXn ¥ MERERERBETESTINRTIAR. IR
ADLAR A 1, BBALERRNEXNTF , RZ (REHRERE ) , ERNEXTF.
« ADC9:0: ADC ¥t 8

ADC ¥R | ¥ P85ADC HIRER "

Bit 7 6 5 4 3 2 1 0

| - ACME - - - ADTS2 | ADTS1 | ADTSO | ADCSRB
®/E R R/W R R R R/W R/W R/W
MEE 0 0 0 0 0 0 0 0

» Bits 7, 5..3 - Res: i* &

REN , BEEERE,

 Bits 2:0 - ADTS2:0: ADC Hzifil &R

% ADCSRA F 1785 ADATE 1B A "1” ,ADTS2:0 %1% ADC ¥yt & R . & ADATE
SEE | ADTS2:0 WiREBE LT M. BUEPUIREN EFARAE R, T2 A—MERHN
BRIE - MEARENRBIRF , 4 —IMTHR., —BiRE ADCSRA FESHEM
ADEN {1 , F&E3h—X#i#%, BIE ADC PHitrEiRE  FLEIELER (ADTS[2:0]=0)
TR Al & 5540

Table 40. ADC Bzt R FIERE

ADTS2 ADTS1 ADTSO il & R

0 0 0 EERRER

0 0 1 Eil s

0 1 0 ALTBHPETIER 0

0 1 1 T/C LERIEE A

1 0 0 T/IC & H

1 0 1 T/C Lb Bt B

1 1 0 S| B AL P HFE KR
Bit 7 6 5 4 3 2 1 0

| - - ADCOD ADC2D ADC3D ADC1D AIN1D AINOD I DIDRO

®/B R R R/W R/W R/W R/W R/W R/W
BE 0 0 0 0 0 0 0 0

» Bits 5..2— ADC3D..ADCOD: ADC3..0 i\ A EH

88 ATEiNY13 m—————————————————
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HzuE"1"  ZERMNKN ADC S| Fm A SN, TRy 5| 7R L3R5 "0
Y ADC3.0 ANKIES K EFAFERFESH , RUNEN , AEREHRFRAZT
ERAYIh#E

ATMEL s
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R ERRERE
BR

£

WEEEO

REHR

AIMEL

- EENEEFRES

o (FEEH LFAERERAMKFIIRE , BT RESET SIH
o SERHRE

s ¥RFFERE (C S5LEE , REE HLL)

o BRERGINEFMIT R (ERARAMNR)

- EEARBRIE

- SXERBAERNBSEE

. BEERES

. EERME

s MBS K ES

debugWIRE i Eiif RS E A 2L XN [ OREHRFR £ CPUHRMITAVRES | X
TRER KEFEESHITHRE,

X debugWIRE ff#E/B 4 v DWEN # 4w B 8iEM R mi2AT , B FR25 4 P #Y debugWIRE
REWHE, RESET it OSIMEE N LRFRENES (FFR ) ME /0 , RABHRSHE
2RE B RIBEE

Figure 51. The debugWIRE i& &

1.8-5.5V

VCC

dw

dW(RESET)

fGND

Figure 51 44 debugWIRE fE&ERI BFF MCU R EEEBNTIER, RENHTZ
debugWIRE By&M , R B CKSEL /AL R E,
R it £ debugWIRE W RGiRT , AT THNRE !
«  dW/(RESET) B9 L BBfAFB/NF 10kQ. debugWIRE HFEE EH HEE
™ RESET 5IM 5 V. BEREENEETE
« {£/ debugWIRE Bt %MiFF 5 RESET 5|fliEENBER
QAT T NS S AR

debugWIRE 3&id AVR B R I§ 5 RIR B F F i 21 Ko 1 AVR Studio® iR B — N 5
ERFEF#ESRPEAABREAKET, W BREAK ETFHIEANETHERE. BF45SE
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debugWIRE Ky R IR

/0 FiEgRHh S
debugWIRE #xH &FF88

debugWire BiIE & 172 -
DWDR

2535D-AVR-04/04

T RENESBSINT , ARHERTEMAES. Mot TUESERFHEA
BREAK IETHITF ITIRE.

M SN JE Flash KRB EH IR, X B AVR Studio® &t debugWIRE #0 B34k
B, WS ERAAKRIE Flash B2 ZNE,. BiRANSETRALAEAETF,

debugWIRE S&ifl 2| B (dW) 5408 i (RESET) 3£ FiE — 31 B, Bt 4545 debugWIRE 2
B, RETZHEABENR,

UIRFE CPU A2 Eiz1TH , debugWIRE RERBWHMBEFTAR I/O OhaEE ; % CPU
FiETER , BERREBFHEEL /0 FEHNEZTE, #M debugWIRE X#4,

DWEN BN mEES D N REEFMENKEER TEHRFET. XLEMEFHK
REXMIhFE. BT ER debugWire B R i%ZZE F DWEN /B4 1,

T HEi%837E debugWire I B|H FF85.

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
HE 0 0 0 0 0 0 0 0

DWDR &2 N EMCUFETHRFSHHSRREMR T BEER, 125785 RAEH debug-
WIRE AR EF e E BERIETENBRAFFRER.

ATMEL o



Flash B4

BN SPM TR R B

B S X (T )

HRITRERE

AIMEL

S4BT MCU A SR FSA L SEFRBIERT — N EERNA., SRR ERE
IS4 T A M BIE B O R M M UCRIR B REBHHER T (125 ) BEARBZHE,
BRI S TS L TR M T 70 WG T 28 oh 351 ) SRR T — T 1 20 17 4
BoiEAEEX—NER. SPM BN —R— 20 AFRIES A KN TE RS,
ERRERENEATUERBRS S 2SR , 6 UNERBRANSRAEZHER.
FE1, ERBERIEEE RS

875 65 U 4 b 8

HAT BB B

RIT N BIRME
HE2, ERER 2 SR IS

HAT TR IRE

875 65 U 4 b 8

REREERHE
NEABBRT TR —55 | BRMLARERPHETEHS (HIEET IR E S
moh) BEFEA, #HHE 1, Boot Loader 4T HMMIL - & - SR, £
FAPERT , BREENRE  BERSRENRE  SEASE 2, AT ACHER
BR b AT AE7E PSR 2R R AR B B B0 SR, VA TR B S A LU AT RIS . BT RS
T SRR ZHa R b3 RAB R,

WITRERREEATERE Z B4 HutE R | RSH “00000011” EA SPMCSR , &
BEHEEHIENEABARIT SPM. R1 # RO RHBIEH AR, Wtit HMEA Z &
173389 PCPAGE. Z iE4tHH M 2R,

EERIREEZES CPU £1E

E-TMETFEEFTERE Z BHHiuFESE , URFESFEA RIIR0, REF
“00000001” EA SPMCSR , & EHEHNHEN I AHANIT SPM, Z FEFHF
PCWORD WABAXRF i E P X, RERIETHK , B SPMCSR FFHM
RWWSRE It &h X B3 8Bk, REEN L2 BRIGEHX, BRNRTERIG
B 220 X 5 R BEXY | M it # 1T — IR BERE,

WMRE SPM TN FRAET B HX EEPROM AT T BIRME  NIFTE MBHBEBFE K.

RITREREBELEFERE Z BHViutEs , AEHF “00000101” EA SPMCSR |, &
FREHERHEAFEAHRNIT SPM. R1 M RO FHHRFER B, Wit XHAEA Z F
17258 PCPAGE, Z fE4tH H AV ZHE

REXREH CPUEFLE

92 ATEiNY13 m—————————————————

2535D-AVR-04/04



EARBIRDF U Flash z g4t BKS 4t SPM &4,

Bit 15 14 13 12 1" 10 9 8
ZH (R31) Z15 Z14 Z13 Z12 Z11 Z10 29 Z8
ZL (R30) z7 Z6 z5 Z4 Z3 z2 1 Z0

7 6 5 4 3 2 1 0

BT Flash Z 2SR UTHERNAL (P99Table 46) KM , BFIH BT EERTA IR
PR E— AR ATUHMEMNES ; EXAZAAIF NS VIS , 0 Figure 52
FiTe HFBBRANNERENTUHREEIRIA , BIRIE Boot Loader ¥4 7E TR
MNERENIUHERNTEREEN,

LPMIE S tHEAZIEH RRF i, BT XMETHFUZRF T HIT  FRAZIEHHILSB
i (I Z0) tBEARIT

Figure 52. SPM(") {93 41t

BIT 15 ZPCMSB ZPAGEMSB 1 0
Z - REGISTER | 0
PCMSB PAGEMSB
PROGRAM
COUNTER PCPAGE PCWORD
PAGE ADDRESS WORD ADDRESS

WITHIN THE FLASH

PROGRAM MEMORY

WITHIN A PAGE

PAGE

PCWORD[PAGEMSB:Q]:

PAGE INSTRUCTION WORD 00

\ 01

\ 02

A

\ PAGEEND

Note: 1. Figure 52 FFTAMTEIMIEETE PI99Table 46 5l i,

ATMEL .
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AIMEL

ELRFFM#88 (SPM) #EIF4R SPMCSR 23% 7 134l 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: #&
REN , BEEERNE,
+ Bit4 - CTPB: FKIE et &%

LER RN TTEFER , EEA CTPB L , RN TTEAFHER , HEN2EX.

+ Bit3 - RFLB: 84 58i%E N

£ SPMCSR 178 F 1 RFLB 5 SELFPRGEN g BEH = ot EE R |, LPM 484
EMNRIELAN (BURT Z #8451 20) it A B M EES ¥ PO5“EEPROM B 4EME 1E XY

SPMCSR s ERE " .
* Bit2-PGWRT: BEA

MRIX—{UH SELFPRGEN EftE , xEFEEENE N EAHRH SPM IE5H

TREME , FHREFARNEHEh, TibitIiE Z
BNHZAHK, TERETK , IELDN T EHREE
ES, EENNERESED CPU 1,

+ Bit1- PGERS: W&k

EBHHEMNE2. R1F RO KK
SPM iES##ITR , PGWRT B

WMERX—{IF SELFPRGEN BREN , K ETEEZSFSNWENHEAHTERE SPM FESi

THREKRINEE, Wit A Z EHNE P2, R1HM
SR, REENEEBRRE SPM S ERTe
BESLREH CPU Z1E,

+ Bit 0 — SELFPRGEN: BB

RO HIBAE N K 208 . TUIRBRIRAE
PGERS B#ligS ., EE/TER

X—fUERZEENNANR ARG SPM 5, MR FiX—{M CTPB. RFLB,
PGWRT = PGERS z —[@E{ , M PR T RH SPMESHERSKNE L, W
R A% SELFPRGEN &1 , BF4# T XK SPM 5 F4E R1:RO A HIEF#TIA 2 18
HBEN IR B HES. Z B4 LSB #H28, SPMIBTER , REM N4 AR
B SPM 8 1THt , SELFPRGEN BzZEE, ERERMITEIREF SELFPRGEN

REFNSEIRET K.

EREMZHPE AR “10001", “01001", “00101", “000
T o

11" = “00001” Z SN 1R & B

94 ATEiNY13 m—————————————————
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EEPROM Eig 4P 1L 3
SPMCSR RN ERE

B R RBUE LNV MBIEN

2535D-AVR-04/04

EEPROM BESHEX Flash 4w TE , b2 HEXN B L MBIEMRYIREE, BUA,
EX SPMCSR ZHZs3#TER/EZHIE AR E EECR BESEMIRASA EEWE , BRI
BB

8 24 F B v AT LU BRI B, B E AT , BEE 0x0001 B F44 Z i85t H BB
SPMCSR %1785 RFLB #1 SELFPRGEN, £ RFLB#2{E2 FEH =/ CPU AH A THY
LPM S EMNNERMNEE B N FFSR. ENEMRELER . HEFEE=/1CPUA
HRNERE T LPM 5, HREDLAD CPU BAHRZEMNIT SPM ¥4, RFLB H
SELFPRGEN ¥ B34 E=, RFLB #1 SELFPRGEN ;& & /5 , LPM iR BIESF i
FR P IR B9 AR T 4ES

Bit 7 6 5 4 3 2 1 0

Rd . - - - - [ - | - [ 2 | LB1 |
BEMBLNEFTHEEN LRSI EMNNEELEL, BEEMBLNUERY  EBY
0x0000JE F 45 7264t H BB SPMCSRZFZ2#IRFLB #1 SELFPRGEN, £SPMCSRi#%
EZ B =4 CPU BAHIAHITH LPM 5 SR B LR F T HE (FLB) MEFKEI B W E
1785, FitAMRBARBLVENFTRENWMATIES N PI8Table 45 ,

Bit 7 6 5 4 3 2 1 0
Rd | FLB? | FLB6 | FLB5 | FLB4 | FLB3 | FLB2 | FLB1 | FLBO |

EOR , BB LuENFTEEN , EEF 0x0003 T4 Z 1845t H B &z SPMCSR &7
859 RFLB %1 SELFPRGEN, 7£ SPMCSR 22 EH =4 CPU BN ITH LPM 18§
SHEBLNSNFTHE(FHB) MKF BENFEES. FiIFANGEARBLUBNF TR
SR ATTiES M P98Table 44 .

Bit 7 6 5 4 3 2 1 0
Rd | FHB7 | FHB6 | FHB5 | FHB4 | FHB3 | FHB2 | FHB1 | FHBO |

WURTZR B 22 4v / B E MV IRIREER "07 AWM B LA/ BIEMHIRIEEENR "17,

ATMEL o



Bb It Flash 8%

{5/ SPM B#9 Flash 4Ri2 6 1E

AIMEL

Voo BT TERBRER ,CPU M Flash IE® TEFTERIE |, Flash B9 A AT 88 32 AR, XA
FBERRRGEHINI Flash F—HFE, PRAtLERARENERS R,

B E AR AT E R o] LU EE Flash W8, %£— , Flash ESRBREE— P RIEEE. 5

=, BEXKE CPU A FLHEIRNITIES.

BYEFAUTRITEIN AT ® Flash R (RAERZ—RMEBT ) :

1. BFBEERZHE , 73 AVRRESET WK : RANARN : IR I ESK
M EBFHEICE |, ATLAERE BOD That ; NI AERAASBEM R B, MRE
BREHTHIEAETEN , REHSRBEEEY , BRELTLTEK.

2. {REBEHIERE AVR AL FEBRIEER, XL IE CPU BB HITE
T, BRI SPMCSR F1E88 , MR Flash T E IR S5,

FRREMN RC #5585 H T Flash SutedtFF324l, Table 41 444 7 CPU 59 Flash Y82
B YmTRRT A,

Table 41. SPM 4R726 8

&5 BRI BASRENE

Flash Bif4E (&)Y SPM LI TT#ER,
nE, RESIEN)

3.7ms 4.5 ms

96 ATEiNY13 m—————————————————
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FHERRmE

B 17 # ss M B IE A 2R B
L

2535D-AVR-04/04

ARFTiH B ATtiny13 FE 8N T REES %,
The ATtiny13 £ 7 2 MUEN , REEEHRE (‘0") EEKREBE (‘17) HIERATLIRE
Table 43 5 HEVKE INtERE. BIEMREBLSHBRGTERENR “17,

% DWEN B4 fimiEfe  BMFIREMEN  BFFEHEEEES debugWIRE #EOEE
BUBENERZSERN , ¥ DWEN BL4M7EBREZER debugWIRE,

Table 42. #iEuFH )

MM P % 8

- 1

LB2 1

=
=
-_—

E
LB1 0 E

A
=
-_—

Note: 1. “1”" RRAKRYWE , ‘0" RINBRIE.

Table 43. SiEuFRPER @

FAEEREIEN HRipEH
LB 1= LB2 LB1

1 1 1 REFRETFMER RSN

9 1 0 EHITHRTREEZER P Flash ;1 EEPROM 3 — 54
BEEBIE , BLEBIE,. (V) debugWire 2/
EHITHRITREEZER D Flash ;1 EEPROM Wy # — 54

3 0 0 BEREIEHZILL , SUEMMBRLEEEIE 1) debugWire 2
A

Notes: 1. 7E4wiE LB1 F LB2 Bl tmiBIBLAL

2.

ATMEL

T RRARBR 0 RREHR.
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AIMEL

JBL ATtiny13 BFEMNELMFT . Table 44 5 Table 45 B # iR TFIE B LN AR

RN BB L FTN. WRBELMBRENIZREER 0%

Table 44. B4 EMNFT
Ry RYFH ©s | e MIAE
_ 7 - 1( RFE)
- 6 - 1 ( RYwi2)
- 5 - 1 ( RYpi2)
SELFPRGEN 4 BYmTEfEaE 1 ( R4RiE )
DWEN® 3 debugWire 88 1 ( RmHE )
BODLEVEL1(" 2 BOD itk BB F 1 ( RmiE )
BODLEVEL0®" 1 BOD ik 88 F 1 ( RERTE )
RSTDISBL® 0 HNEPEMEE 1 (KRmiE)

Notes: 1. BODLEVEL /&£ f#%S , M. P32Table 13

1
2. RSTDISBL 5 DWEN /B#u9iies , 50 P48“ w0 B ME=Thae”

3. YHiENEZSERN ,DWENTIFRHE NP7 BEFE#SENHREE#SVEN
4. EHX RSTDISBL A4 imRE , MAFEASHERTHRERATBLNURITEREN

w2,
Table 45. B4R FT
Ry R FH (VASH e RiIAE
SPIEN™ 7 FRERITHRESHETHE | 0(CHE , SPIwmEMFRE)
EESAVE 6 EEES(?I;A%;}?ESE ;? ( )ﬂiéﬁﬁ , EEPROM T~ 1%
WDTON® 5 & AER R 1(KRmE)
CKDIV8® 4 Bt 8 438 0(EHmE)
SUT1 3 ER R EE 1 (Kemig )@
SUTO 2 %1% 3 B E R 0 (EmRE )
CKSEL1 1 MR R 1 (Kmig )@
CKSELO 0 MR R 0 ( B4tz )@
Notes: 1. 1 SPIRBERT , SPIEN BT AHF,

1

2. ¥ P37 Bl AERSFEFHFEES - WDTCR” 6

3. WFERIARHIERE , SUT1..0 WERRINMEL ERANBITE. FHARN P22Table 5,

4. CKSEL1..0 WERIARBSE T H A RC IR%H821TT 9.6 MHz, ¥4I AN P22Table
4,

5. M P24 RERT4hTR MBS 7 -

BLVHREFZCHBERGTHEE, MRMEM 1(LB1) BRBUELUEBE, &
YmTEBE LB B IR IB Lo
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ByY N

FRIRF

BEFT

"R~

SRR AR B L VN ERNF, HRABLUNRIEFEN  EXRFRERRE
B, FHXTERT EESAVE B4y, ©E—BEREEVARER. EERTHEEXF
BRft L a2 A R BIE

FIEH Atmel IEHIBRHEE —N=FTWHRIRRBARK I EHES, XMBITLRE
Eiﬁg#ﬁﬁiﬁﬂi , AT BATE RS S B E R R B, X=ANFEH 23 FE#E F=MRIK
ATtiny13 IR RFT A -

1. 0x000: OX1E ( FTRH Atmel A T47= )

2. 0x001: 0x90 ( "R /SH B E 1KB Flash #f#3% )

3. 0x002: 0x07 ( & 0x001 FIHHAE N 0x90 Bt FT/RIX=Z ATtiny13)

ATtiny13 B RC X% SN REERTFTRAF T . XANFT L FHRIR i1k Z2 B 0x000 #Y

BUFT, EEVHE , ZFTHBEHBEA OSCCAL FiFiz UBARBIHER RC &% 350
RPWIEHEM,

Table 46. Flash FBNTIHERAHFNFES

Flash R MR~ PCWORD ns PCPAGE | PCMSB
512 F (1K &%) 16 F PC[3:0] 32 PC[8:4] 8
Table 47. EEPROM HHIRERNHHNFEF
EEPROM Rt WR PCWORD ns PCPAGE | EEAMSB
64 F15 4 2% EEA[1:0] 16 EEA[5:2] 5
99
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AIMEL

BITTHR X RESET F{EBFAT , ATLUBEE 4T SPI B4 X Flash &2 EEPROM #1T4R12. SR1TiE
AO23%E SCK, MOSI(#A ) & MISO( fith )o RESET hEZ/E , NENITHRE / R
BEZHHITHREAFIES, P100Table 48 5IH T SPI GRiZFAESIMIMIM ST, RNEFAE
HESHERER SPI SIMI% AT A SPI #0,

Figure 53. &{THmERKE
+1.8 - 5.5V

RESET —»| PB5 VCC J

PB2 [«—— SCK

PB1 —> MISO

GND PBO [«——— MOSI

Notes: 1. MEBBFHARNIFHIREMNS |, MARFTRATE CLKI 51 EE LR IR,
Table 48. S|HIBRSY B 1T4mTE

SRy SIEp 1o 01

MOSI PBO I BITHERA
MISO PB1 0 BRITHER
SCK PB2 I BITR &

‘w72 EEPROM BY , MCU EHENHREBREFLBA—NEHBBREAS (RERTE
AT ), NIEERITCRBRGS. SHEBERBESEFFM#IER EEPROM AR
ﬁpﬁjﬂ OxFF,

A48 1Y CKSEL B4 E., B1TH 4 (SCK) W&R/MEEF AN/ S BF o E EH
BEUTER :

& > f, <12 MHz 8439 2 4> CPU B4 A58 |, fy >= 12 MHz B33 3 4~ CPU B4 F 1
& >fy <12 MHz BY 8 2 4 CPU B B |, f, >= 12 MHz B33 3 4~ CPU B9 A HA

100 ATHINY13 m—



BRITRENE @ ATtiny13 SBRITE AR , BIEE SCK I EFARBUBIE.
MATLiny13 RERERIERT , BB 1E SCKIV TR H . it 4T W Figure 54 5 Figure 55,

HERTHEER T ATting13 B TRERRRN | SUENL TS (1 Table 50 49
4 FFEEHR)

1.

2535D-AVR-04/04

EBIRF :

£ RESET & SCK 1 "0” Bt , M Voo & GND {8, E—EREF , fwiESR TR
RIEFE L8Rt SCK RIFH K. EXFE R T , SCK fI{K 2 fF R E RESET —IE
Bof , MEXMEORED B4 2 4 CPU K4 EHA,

LBEZEEFED20ms , RFM MOSI 5| A B ITRZERERE T U EREH TR

o

BEFTRASHERBITHREESTIE, AS2RE , EEEREMFRIETHNE=
NFEHH , BN ETHRE (0x53) FHERIFER, FIERBHNBEBRSSE ,
EENANFTT SRR EER, NE 0x53 R/ iE , MEE[R RESET 2 —14
EROR AT R FT VR TE B REIE B o

Flash B94RfEA — X — I AR 1T. EHRITNEBFE#ETESH , B3 5LSB
WitutER , H\UF T RAEMMBBEFET. AFRIEMBWERYE , NEES
EitZEBBREYT , 2EREFTT. EFE#HTEL NS 8 MURER
FEESNESRERE, NRFTEARENAR , BLERET—TABEZH
BIZERBZED tywp rasy FETE (A Table 49.), £ Flash B2/ 2 &1 i4 A 81T
IREEOSSBRERIR.

ARETHURBEEEZRE . EENEESRUFET RN EEPROM HE,
EEPROM BT ERESAFREZH B ER. MERERLEANSR , B
AEBRET—TREZHRESFED typ eeprov WATE (AL Table 49) . I F 2
FERZENSR , BIEN OXFF WA EERRE.

B: EEPROM RIZRLUATT N B M, 785 TET A EEPROM F#E S IS E
T8 % 2 LSB Wittt SHBHEA —NFT. EEPROM FHEARFRELHA
E EEPROM Zf488 8t & 4 MSB #1 1t 5R35H, 2FH EEPROM RiAE AT
REMNTFHA EEPROM SN FTHE, HEEH 2 TE, MRFEAEHEAN
FRVBAERET —RBEZINESFED twp eeprov FIETE (I Table 47.) o
FFERFBEBRZENSS , BIER OXFF N R EERE,

TENRESRKREBEM— M EEETHRNET, BIIBBMETEE O MISO fHit.
IRIBE RGBS RESET N FHRIERERE,

THEFI (NMREFER):
 RESET & “17

A IIIEI% 101



AIMEL

Table 49. 5T — Flash 5 EEPROM # Jt 2 B {) S /N & 1365 [H]

/s BN EFRE
tWD_FLASH 4.5ms
two_EePrROM 4.0 ms
two_Erase 4.0 ms
twp_Fuse 4.5 ms

Figure 54. RITREBREHE

SERIAL DATA INPUT / MSB
(MOSI)

LSB

.X XX X X A X2\
SERIAL DATA OUTPUT / M%B >< X X X X X X LSB \

(MISO)

SRR Eres I?ISF&UKK i_i |_| |_| |_| |_| |_| |_| |_|
J N N N N N N B
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Table 50. E{THwRERS

EERR

ga FHA F¥H2 FH3 F¥ 4 BE

YmIEERE 1010 1100 | 0101 0011 | xXXX XXXX | Xxxx xxxx | RESET h{EG{EaERITiRIE

= FER 1010 1100 | 100X XXXX | XXXX XXXX | XXXX Xxxx | Bk EEPROM & Flash

BREFTFHEE 0010 HOOO | 0000 000a | bbbb bbbb | cooo cooo | MFisit} a:b WEFFM#EFIREH(S
REFT ) BIEMN o

MERFEHESER 0100 HOOO | 000x XxxXxX | xxxx bbbb | iiii iiii | AFi#itH b WEFEERT H SHE
FH)BAHEI. NEERFTEE
5FN

ERFFHER 0100 1100 | 0000 000a | bbbb xxxx | xxxx xxxx | Ei#bit a:b NEHEFEE T

i EEPROM 12 8% 1010 0000 | 000x xxxx | xxbb bbbb | cooo oooo | M EEPROM Byt b 4bik H 3R

E EEPROM 2fi g5 1100 0000 | 000x xxxx | xxbb bbbb | iiii iiii | [(1 EEPROM tbit b At AHIE i

fn&; EEPROM 1288 (J | 1100 0001 | 0000 0000 | 0000 OObb | iiii iiii | J¥IE i MK E EEPROM FiEERE

St ) WX, BIFEMETEEX EEPROM I
HITHRIE

EEEPROM7FM#EETU (IS4 | 1100 0010 | 00xx XXXX | XxXbb bb00 | xxxx xxxx

) JF#akH b B9 EEPROM 1T R B2k

BEUEN 0101 1000 | 0000 0000 | XXXX XXXX | XxX00 0000 | EBIEM. "0 HEHE, "1” AKX
2, 4TI P97Table 42

BE8iEN 1010 1100 | 111X xXxXXX | Xxxx Xxxx | 11lii iiii | BBEMN. B0 RTFHEEN. 4
W P97Table 42

BIRIRFET 0011 0000 | 000x xxxx | xxxx xxbb | oooo ocooo | Mibit b iEEFRRFET o

Biagly 1010 1100 | 1010 0000 | xXXX XXxX | iiii iiii | ‘0" RRCHE , “1” RRKHE

BEgBsin 1010 1100 | 1010 1000 | xxxx Xxxx | iiii iiii | ‘0 RRBHRE , “I”" RTIAEE. 1L
P80Table 36

E4 3723 0101 0000 | 0000 0000 | XXXX XXXX | 0000 ocooo | B4, “0" RRCERE, “1"KR
RymT2

EEELN 0101 1000 | 0000 1000 | XXXX XXXX | 0000 0000 | EE#4Ef., ‘0" RRCHE, “1I”&K
TARFE, AT N P80Table 36

BERAEFT 0011 1000 | 000x xxxx | 0000 0000 | cooo 0000 | EKRAFT

#18 RDY/BSY 1111 0000 | 0000 0000 | xxxx Xxxx | xxxx xxxo | 0=“1" RRREBEBELEEHIT,. Z2TE

70" BRAIBRITHEA SR S,

Note:

2535D-AVR-04/04
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a=#itEN , b=#IEM , H=0-BEFT , 1-5FT ,o=HERL  i=BEABA , x=EEE
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AIMEL

BITRERESH Figure 55. SR{T4mIERF

MOSI

A
\ 4

tovsH

> lsHox tsLsH
seck N\ Af j/
tshstL
MISO HK
s v

Table 51. BITRESE , T, = -40°C-85°C, Ve = 1.8 - 5.5V ( MFT4S BRI )

HE | FBX
#/s | 3R BME | HE  E | B4
Mool | EHBRIAE (ATtiny13V) 0 1 MHz
tolcl | T®HERBEH (ATtiny13V) 1,000 ns
Mool | FEHBRIME (ATtiny13L, VCC = 2.7 - 5.5V) 0 96 | MHz
toicL | IERHESAE (ATtiny13L, VCC = 2.7 - 5.5V) 104 ns
Mool | IHERIME (ATtiny13, Ve = 4.5V - 5.5V) 0 16 | MHz
toicl | IHEBEE (ATtiny13, Ve = 4.5V - 5.5V) 67 ns
tsys. | SCK BT & 2tocl” ns
tsisn | SCK BkTEIR 2too” ns
tovsn | 3 SCK X& MOSI 23 toLoL ns
tsnox | SCK AE/E MOSI &% 2teioL ns
tsL v MISO B3 SCK R 1K TBD | TBD | TBD | ns
Note: 1. fu <12MHz A 2tg ¢, fu >= 12 MHZ 39 3t o
= B E R ITYRTE AT B8 ATting13 34 Flash RRF17(%25. EEPROM HIBTEM BB M R IB L4 W 0 4

RERE,
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Figure 56. =B EBITHE

+11.5-12.5V +1.8 - 5.5V

PB5 (RESET) Velo

SERIAL CLOCK INPUT — | PB3 (CLKI) PB2 [¢«—— SCK

PB1L —» MISO

GND PBO j«— MOSI
Table 52. X1 Ri5|#E
EERERTREEITHE
SER SIEE#R | 1O Ihie
SDI PBO | BITHERA
Sl PB1 | BITESRA
SDO PB2 0 BTHREE
SCI PB3 I BATH SR8 A (&N AR 220ns)

ESBRERITREMBSBTHERA (SCI) &/EARHA 220 ns.

Table 53. 3t A4miZ&E At A SIBME

SIE ns &
SDI Prog_enable[0] 0
Sl Prog_enable[1] 0
SDO Prog_enable[2] 0

A IIIEI% 105
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AIMEL

mEERTHRENZ EBBESTHEEXT ATtny13 WARSRE  EEXFOT (ESHRXRA Table 55):
HABBERTESER BREBUOTER. , SAHASBRERTHREES :
1. Voc 5 GND EEER 4.5-5.5V
2. f¥ RESET SIM#i& “0”, SCIELHIR 6 X
3. ¥ Table 53 A% H#Y Prog_enable SIRfli& 7 “000” , BEEES 100 ns
4. RESET BEXR Vyger-5.5V , ERMES®BEEST ,Prog_enable 5|l BB EE D R#EF
tuvrst » SARIE Prog_enable 55 8i%F,
5. #ifFProg_enablefE &5 & , & MProg_enable[2/SDO S| i HEIE , ME LS
BB FANLEMIIE. ARMOBRHER , £ tygrst BB
Prog_enable[2] .
6. EDES0pus 5, BIE SDISI LEARTES.
Table 54. SEEEMEHM
817 Prog_enable B/ NEHEE
RtBE RESET S|l S BHER{E A
Vee VhvrsT thvrsT
4.5V 11.5V 100 ns
5.5V 11.5V 100 ns
ARRENLRER EREYEYD , SANTPTSHUEREFESHT , IEREER , BREUTILR
. YWNERAFHSBUHBEASRIERR @ TRERA K.
UBMBENOXFFRTFRSLEBEA ,ENEMNEEPROM (BRIEEESAVEB LN ERRE) 5
Flash /5 BEREHER OxFF.
RETEFlash I 256 FE O REEPROM B 256 TR T BEH AU EF T, WES
FHHIREE—#,
SRR B EBRFEE Flash 5 EEPROMY RARBIEN ., BEZRFFHSETSBREMEN
FELEN, BLNTLBRE., BSHEBRUIE Flash 5/ EEPROM EFmREAIHIT,
Note: 1. #& EESAVE A4 B4 , EEPROM & 85125 F BBRHIE R 17
1. BAWS “BHEBR” (R Table 55),
2. Instr. 3/5%1%F , EXISDOEE.,
3. AW “EBRE"
106 ATHINY13 ——
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Flash 412

Figure 58.

SDI

Flash#z WAL , W P103Table 50, %%t Flash 4R12 , GRIERIBEARE P, X
—ﬁ?&ﬁﬂﬁéﬁ&o TH

ATtiny13 FERTHIENBEARIEE , RESRTRFHN EAR#T , L

asw N

FEA SR
LHXIEA Flash RENSE -

HA®S “ B Flash” (L Table 55),

A Flash W& WE5,

#H A Flash Sttt S4RFEN. Instr. 3 5%%F , BEF SDOE&E,

EESHE 2% 3, BEEXEA Flash iﬁf&iﬁﬁﬁﬁ?&ﬁEéﬁ&o

BEEADGS « TRE " ERARE.

Figure 58, Figure

59 K Table 56,

Figure 57. X{#&RIT4ALR Flash F it

PCMSB
PCPAGE

PAGEMSB
PCWORD

PROGRAM
COUNTER

PAGE ADDRESS
WITHIN THE FLASH

WORD ADDRESS
WITHIN A PAGE

PROGRAM MEMORY

PAGE

PAGE

INSTRUCTION WORD

= BESTRERE

K X X X X Xiss

PCWORD[PAGEMSB:0]:
00

01

02
'

PAGEEND

PBO

Sl

mMsB XX

PB1

SDO

M;ss>< X X X X X iss

PB2

SCI
PB3

2535D-AVR-04/04
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EEPROM 42 EEPROM WAL |, I P104Table 51, XX EEPROM 412 | mERIBEATE MEE, X
HARIN—NHERNRE. THAEXNEAN EEPROM HRENFER (SN Table 55) :
1. EAHT “E EEPROM’

2. A EEPROM TT &2
3. A EEPROM St S4wER, Instr. 2 5%, EFISDOEE,
4. EESKR2F 3, BEENEAN EEPROM wmESRFIERECHE.
5 BERAGT “ TBRE"ERARE,

3% EN Flash 2 EY Flash & 885 BUNT (S Table 55) :

1. HA®HS "L Flash",

2. & Flash €. &F 1. PRttt AARERTHE SDO B,
3% El EEPROM % E EEPROM FBRLSRUT (S Table 55) :

1. |A®HS "E EEPROM",

2. & EEPROM ZE¥i, Fritibit RBERTHE SDO B,

MBLEBE M RE S IRE MBLNE / SUEMEMHRESEZEIUL Table 55,

BREWRAFTEREFT WHIRIRF T ESIREF T HIREUL Table 55,
EEBIRF & SCI 7 0" ®ERESET / “17 %M Ve o
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Table 55. ATtiny13 SEBEERTHEED

ESHRA
Be Instr.1/5 Instr.2/6 Instr.3 Instr.4 E: Lt
SDI 0_1000_0000_00 0_0000_0000_00 0_0000_0000_00
Chip Erase Sl 0_0100_1100_00 0_0110_0100_00 0_0110_1100_00 Instr. 3 J5%4F , EX SDOE®
SDO X_XXXX_XXXX_XX X_XXXX_XXXX_XX X_XXXX_XXXX_XX
Load “Write SDI | 0_0001_0000_00
Flash” Sl 0_0100_1100_00 # A Flash 4T85
Command SDO|  X_XXXX_XXXX_XX
SDI | 0_bbbb_bbbb _00 0_eeee_eeee_00 0_dddd_dddd_00 0_0000_0000_00 B8 Instr 1 -5 BEERENTE
nstr. 1 -5 [EX|IE; |
sl 0_0000_1100_00 | 0_0010_1100_00 0_0011_1100_00 0_0M1_101.00 | Joe pigione 2aim 11 Noto 1.
Load Flash SDO | X_XXXX_XXXX_XX X_XXXX_XXXX_XX X_XXXX_XXXX_XX X_XXXX_XXXX_XX
Page Buffer SDI | 0_0000_0000_00
sl 0_0111_1100_00 Instr 5.
SDO X_XXXX_XXXX_XX
Instr. 3 fF% %% , EZI SDO @&, &
Load Flash High | SDI 0_0000_000a_00 0_0000_0000_00 0_0000_0000_00 £ A Flash TR EE Instr. 2-3 , B
Address and Sl 0_0001_1100_00 0_0110_0100_00 0_0110_1100_00 Z|EA Flash SiFFERIEEREE.
Program Page | SDO|  x_xxxx_XXxX_xx X_XXXX_XXXX_XX X_XXXX_XXXX_XX FHHEY 256 FH , E€ Instr. 1, L
Note 1,
Load “Read SDI 0_0000_0010_00
Flash” Sl 0_0100_1100_00 # A Flash IREUER
Command SDO | X_XXXX_XXXX_XX
SDI 0_bbbb_bbbb_00 0_0000_000a_00 0_0000_0000_00 0_0000_0000_00 S EE Instr 1.3-6 %
(¥ nstr.1,3-6, X
sl 0_0000_1100_00 | 0_0001_1100_00 0_0110_1000_00 0_010_1100_00 | g ec'ons a5 Instr. 2.0
Read Flash Low | SPO X_XXXX_XXXX_XX X_XXXX_XXXX_XX X_XXXX_XXXX_XX q_4dq999_ggqqx_xx
and High Bytes | gpy | 0 0000 0000 00 | 0_0000_0000_00
sl 0_0111_1000_00 0_0111_1100_00 Instr 5 - 6.
SDO X_XXXX_XXXX_ XX P_PPPP_PPPX_XX
Load “Write SDI 0_0001_0001_00
EEPROM” Sl 0_0100_1100_00 3# A EEPROM i
Command SDO | X_XXXX_XXXX_XX
Load EEPROM SDI 0_00bb_bbbb_00 0_eeee_eeee_00 0_0000_0000_00 0_0000_0000_00 B Instr 1 - 4 BEMHEATE
oa nstr. 1 -4 EREHENT
Page Buffer | S | ©0-0000_1100_00 | ©0_0010_1100_00 | 00110 110100 | 0010 1100 00 | e pigirmie 1 Noto o,
SDO | X_XXXX_XXXX_XX X_XXXX_XXXX_XX X_XXXX_XXXX_XX X_XXXX_XXXX_XX
. SDI | 0_0000_0000_00 | 0_0000_0000_00 '\2;‘;- f EEE%PEO'MEE'{EE? 3‘;'%1 "?
rogram PN n nstr. 1 -
EEPROM Page | > 0_0110_0100_00 | 0_0110_1100_00 EZ| & EEPROM 515 SR 5%
SDO X_XXXX_XXXX_XX X_XXXX_XXXX_XX 2,
SDI 0_00bb_bbbb_00 0_eeee_eeee_00 0_0000_0000_00 0_0000_0000_00 |y &ttt EE Instr. 1 - 5.
Sl 0_0000_1100_00 0_0010_1100_00 0_0110_1101_00 0_0110_0100_00 |Instr. 5 5% , EZISDOE& , L
Write EEPROM | SDO | X XXX _XXXX_XX X_XXXX_XXXX_XX X_XXXX_XXXX_XX X 30 _xxxx_xx | Note 3o
Byte SDI 0_0000_0000_00
Sl 0_0110_1100_00 Instr. 5
SDO X_XXXX_XXXX_XX
Load “Read SDI | 0_0000_0011_00
EEPROM’ sl 0_0100_1100_00 B A EEPROM i EUE
Command SDO X_XXXX_XXXX_XX

2535D-AVR-04/04
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Table 55. ATtiny13 & ®BEHRTREE T E (Continued)

EEHBRA
e Instr.1/5 Instr.2/6 Instr.3 Instr.4
Read EEPROM SDI 0_bbbb_bbbb_00 0_aaaa_aaaa_00 0_0000_0000_00 0_0000_0000_00 A B Instr 1 3 - 4
ea SESHN nstr.1,3-4,
Byte Sl 0_0000_1100_00 0_0001_1100_00 0_0110_1000_00 0_0110_1100_00 S E Y 256 2% TUEE Instr. 2.
SDO X_XXXX_XXXX_XX X_XXXX_XXXX_XX X_XXXX_XXXX_XX q_q99q9_9qqq0_00
Write F L SDI 0_0100_0100_00 0_A987_6543_00 0_0000_0000_00 0_0000_0000_00 Instr. 4 B2 B3 SDO B, =
rite Fuse Low nstr. 4 Joa <515 , 1B REo
Bits Sl 0_0100_1100_00 0_0010_1100_00 0_0110_0100_00 0_0110_1100_00 A-3 =0 WBLLRE,
SDO X_XXXX_XXXX_XX X_XXXX_XXXX_XX X_XXXX_XXXX_XX X_XXXX_XXXX_XX
Write Fuse High SDI 0_0100_0000_00 0_000F_EDCB_00 0_0000_0000_00 0_0000_0000_00 Instr. 4 £ B3| SDO B, =
rite Fuse Hig nstr. 4 R&F EE 5,
Bits Sl 0_0100_1100_00 0_0010_1100_00 0_0111_0100_00 0_0111_1100_00 F-B='0" WIBLTRE,
SDO X_XXXX_XXXX_XX X_XXXX_XXXX_XX X_XXXX_XXXX_XX X_XXXX_XXXX_XX
SDI 0_0010_0000_00 0_0000_0021_00 0_0000_0000_00 0_0000_0000_00 Instr. 4 E24% B SDO EE. 5
. . nstr. 4 |5 E% , EX A5,
Write Lock Bits | SlI 0_0100_1100_00 0_0010_1100_00 0_0110_0100_00 0_0110_1100_00 2.1 =0 B E
SDO X_XXXX_XXXX_XX X_XXXX_XXXX_XX X_XXXX_XXXX_XX X_XXXX_XXXX_XX
SDI 0_0000_0100_00 0_0000_0000_00 0_0000_0000_00
Read Fuse Low N wy == n o
Bits Sl 0_0100_1100_00 0_0110_1000_00 0_0110_1100_00 BEHRA-3=0" XRRBLUEHE
SDO X_XXXX_XXXX_ XX X_XXXX_XXXX_XX A 9876_543x_xx
SDI 0_0000_0100_00 0_0000_0000_00 0_0000_0000_00
Read Fuse High N JPpN— - o
Bits Sl 0_0100_1100_00 0_0111_1010_00 0_0111_1110_00 BEEF-B="0" R "BLUERE
SDO X_XXXX_XXXX_XX X_XXXX_XXXX_XX x_xXFE_DCBXx_xx
SDI 0_0000_0100_00 0_0000_0000_00 0_0000_0000_00
Read Lock Bits | SlI 0_0100_1100_00 0_0111_1000_00 0_0111_1100_00 R 2,1=0" ®RRBENERRE
SDO X_XXXX_XXXX_XX X_XXXX_XXXX_XX X_XXXX_X21X_XX
Read Si SDI 0_0000_1000_00 0_0000_00bb_00 0_0000_0000_00 0_0000_0000_00
B;tae . ignature | o, 0_0100_1100_00 | 0_0000 1100 00 | 0_0110 1000 00 | 0_0110_1100 00 |EAZREH ittt , BE Instr2 4
SDO X_XXXX_XXXX_XX X_XXXX_XXXX_XX X_XXXX_XXXX_XX q_9999_gqgx_xx
SDI 0_0000_1000_00 0_0000_0000_00 0_0000_0000_00 0_0000_0000_00
Regd . Sl 0_0100_1100_00 0_0000_1100_00 0_0111_1000_00 0_0111_1100_00
Calibration Byte
SDO X_XXXX_XXXX_XX X_XXXX_XXXX_XX X_XXXX_XXXX_XX P_PPPP_PPPX_XX
Load “No SDI 0_0000_0000_00
Operation” Sl 0_0100_1100_00
Command SDO |  X_XXXX_XXXX_XX
Note: a=#uEFT , b=thitEFT , d=8BFESNL, e=F%EEL, p=BEFEELESN, q=-HEHHEMX

x={EEE, 1=8EM1

, 2=BiEN 2, 3=CKSELO 41 , 4 = CKSEL1 /841y , 5=SUTO )BL1L , 6 = SUT1 B4, 7

= CKDIV8 &£ 47 , 8 = WDTON J&41y , 9 = EESAVE /B4 {y , A = SPIEN 41 , B = RSTDISBL /&1y , C = BODLEVELO
J&e47 , D= BODLEVEL1 &%y , E = MONEN &%y , F = SELFPRGEN /&1y ,

Notes:

1. WRYKTF 256 = , #o #udit (bbbb_bbbb) F4EJ T it
2. WRHET 256 ¥ , #8455 #tbit (bbbb_bbbb) 47 T it
3.

EEPROM LR ARE A, BEREFEFHFAR , TEEEEA EEPROM, HZFHEAR—TA , RA X EEPROM iRk
EES , XE EEPROM WEHBRESBHERTHREP LN,

10 ATHINY13 m————
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Figure 59.

BERERITRERF

VCC

RESET

— ! l«—1CKCycle
wDT
TIME-OUT ﬂ

' e— t ——‘
RESET : TouT

TIME-OUT

'
INTERNAL
RESET

Table 56. S EERITREBIFME Voo =5.0V £ 10% ( TTRFFRTEA )

ATMEL

B B

o B BK
"5 B8 7 | E | H | By
tsusL SCI (PB3) k% & 110 ns
tqsy | SCI(PB3)BkFIE 110 ns
tysh SDI (PBO). S (PB1) H#ZI SCI (PB3) & 50 ns
teux | SCI(PB3) &S5 SDI (PBO). SII (PB1) R#F 50 ns
tsov | SCI (PB3) B Xl SDO (PB2) BM 16 ns

twown prs | Instr. 3 BEFERLAL 25 ms
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B
4% R PR1E *
TAEBEE s -55°C %l +125°C *NOTICE:  MRBHCHEBL * BXIWRE" KT
KM Z T TETREER BRI KAHRR, X2
TEROREE oo -65°C %l +150°C THENAWRR. AFRRBATUIETRS
FAI&HZT  AIRBLEEETETERABRAE
ENSIXI A BE , BR T RESET........... -0.5V B V¢ +0.5V MEAMRFZ T, KitETHETENRRETEE
BN F,
RESET S| # I EBEE ..., -0.5V #| +13.0V
BARIAEEIE oo 6.0V
BN /O SIHIMI DC EBFR ..o 40.0 mA
Ve 5 GND SIBIE DC BT ... 200.0 mA
B
T, = -40°C -85°C, V¢ = 1.8V -5.5V ( 10T 4% 515 88 )
ns 28 e B/ME HEE BXE By
Vi WAKEE 0.5 0.2V %
\ WMASBE B% RESET 5|k 0.6V Ve +0.5 Y
Vino MASBE RESET 5|H 0.9Vc® Ve +0.5 Y
v BWHERE @ lo =20 mA, Vg = 5V 0.7 %
oL (PB5, PB1 5 PBO) lo. = 10 MA, Vg = 3V 0.5 v
Vv RSB E @ lo. =10 MA, Ve = 5V 0.7 %
oLt (PB4, PB3 5 PB2) loL =5 MA, Vg =3V 0.5 %
v WMEERE® lon = -20 MA, Ve = 5V 4.2 %
OH (PB5. PB1 5 PBO) lon =-10 MA, Vg = 3V 25 v
Y WMHERE® lon =-10 MA, Ve = 5V 4.2 %
OH1 (PB4, PB3 5 PB2) loy = -5 MA, Ve = 3V 25 %
= s Ve = 5.5V, S| #ME
I HARBET , /0 BIH (ch:équﬁ) 1 uA
Vee = 5.5V, SIHI&E
" WARBRF , /O 31 (g‘gﬂﬁ) = 1 uA
RrsT Reset 5|l Ehr 8Pl 30 80 kQ
Rou /O 5l EHIEBRE 20 50 kQ
E®E 4MHz, Ve = 3V 35 mA
E® 8MHz, Vg =5V 12 mA
BRI —
| ZER 1MHz, Ve = 2V 0.08 0.25 mA
ce 22 4MHz, Vg = 3V 0.41 15 mA
Z2PR 8MHz, V¢ = 5V 1.6 5.5 mA
‘ WDT f8E , Vo = 3V <5 16 A
EaER
WDT &€ , Ve = 3V <05 1 A
112 ATtiny1 <3
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Notes: 1. AFMHAAMANERBSUERESHE AVRRIZHIBZFM—#  IRETHEN , XEENRRITBEN , RREENERSH
B R R EH .
2. ¢ BRE RTRIESIMERBENENNESE
3. “ B/MET RERIESIMREKEN SNHRIEE
4. BARAERERSEZM (FEES) TEMNVO HAMBAUURKEEN HFZG4TESWER (X PB5, PB1:0:20mA ,Vc=5V ; 10
mA , Ve =3Ve JFPB4:2:10mA |, Ve =5V ; 5mA, Ve =3V) , BERMEZTEFEUTER :
1] FREw O/ IOL BFTRERE 60 mA,
MR IOL B 7T MHAKM , VOL ATREEE X IER. FRIESI MW AR L3 Tt 4 B i SR E KRB R
5. BRERERBRMN (FBES ) TR0 i O &7 R LN 5% 4 TE SR 8% (X PB5. PB1:0:20mA ,Vc =5V ; 10
mMA , Voe=3Vo X PB4:2:10mA , V=5V ; 5mA, Vc=3V) , BEEMEEEFEUTER :
1] FRE % A #9 IOL B A FEEET 60 mA,
WR IOL @ 7T MHAZM , VOL WAL MR IENR. FRIES| B AT AR L5 T bbb B9 i SR B K9 B3R o
SR e IR B R
Figure 60. SA&BET &M IR 3K
tCHCX
I terex g teiecn — “— teheL
ViHi
Vi N 7 N
[ toLex —
« tereL >
ShERE 4R IR B)
Table 57. 7\ &FAT4H9R3Y
Vc=1.8-5.5V Vc=2.7-5.5V Vc=4.5-5.5V
B/ B/ B/
iRy ¥ & BK{E & BAE & BAE | B4
Mool | B%HAR 0 1 0 9.6 0 16 MHz
teLoL B £ B SR 1000 104 62.5 ns
tcHex = B A E 400 50 25 ns
toLex KB At i 400 50 25 ns
toLcH EFetiE 2.0 1.6 0.5 us
toHeL T B B[R] 2.0 1.6 0.5 us
AteioL B4 BB L 2 2 2 %
113
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BRERES Ve xR BEMERRT Voo WE Figure 61 55 Figure 62 FTR , 1.8V < Voo < 2.7V & 2.7V <
Voo <4.5V BT, REMERE Voo REMEXRER

Figure 61. ATtiny13V H&EMES V X FR

10 MHz

Safe Operating Area
4 MHz

v

1.8V 2.7V 5.5V

Figure 62. ATtiny13 F&&EMES V HXR

N

20 MHz

10 MHz

Safe Operating Area

v

2.7V 4.5V 5.5V
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ADC %1% - 13 %

Table 58. ADC %M 5% , £IHBIE, -40°C - 85°C

S e & B2MEO sRE O BREO By
o PR B im iR 10 Bits
B iRt
Vrer =4V, Ve = 4V 2 LSB
ADC Bt = 200 kHz
B iRtk
Vier =4V, Ve =4V 3 LSB
ADC Bt = 1 MHz
“XFEE (BFE INL, DNL, Bt
BUIRE, HERFEIRE ) Vger =4V, Vo = 4V
ADC B4 = 200 kHz 1.5 LSB
IRAEHHIER
B iRtk
Vrer =4V, Ve = 4V
ADG F4h = 1 MHz 2.5 LSB
R IHIER
BiRetin
BARIEL M (INL) Vger =4V, Ve = 4V 1 LSB
ADC Bt = 200 kHz
B iRtk
=423k (DNL) Vrer =4V, Vo = 4V 0.5 LSB
ADC Bt = 200 kHz
BiRetin
BIIRE Vger =4V, Ve = 4V 2.5 LSB
ADC Bt = 200 kHz
B iRtk
RBIRE Vrer =4V, Ve =4V 1.5 LSB
ADC Bt = 200 kHz
ARt TELE LR 13 260 us
VgD 50 1000 kHz
Vin MABE GND VRer Y
AT R 385 kHz
Vint KRASEHRE 1.0 1.1 1.2 \Y;
RAIN R AR 100 MQ
Notes: 1. ER¥KE
115

2535D-AVR-04/04

ATMEL



AIMEL

ATtiny13 BARFII S TENERAN T HENRDMELE, £/ 3R R TN RXERIE. 2HaRNBHRE

TEHER

116

HREPME /0 SIHEE N W A BNER LR B ERNFRG TSN, HHRAAIBE
SRIB R A R T A R IR E IE O

FEEX THHESERNNHTX.

RERSZSNERAX : THEBE. THEHME, /O WA, /0 SIMIFFRER, HTH
RERFREE, KREBENEARE THEBENTHHE,

FHRAZ IO WH M BFABIAR C Vo T BTEE , C = ARBE , Voo = TS
[, f=1/0 BIE BT XML,

SREFNBECRELNARBARESHMERHRTH. ERTRIEFRMEBEEEST
TS5 B RA HE TR,

BN EEEXNE TRZE LN EBEX Z AN EREENAFXE I RENSS
PR B,
Figure 63. T/ RA T4E=R (0.1 - 1.0 MHz) X R

ACTIVE SUPPLY CURRENT vs. LOW FREQUENCY

0.1-1.0 MHZ
1.2
1 55V
50V
0.8
45V
2 —
£ o5 T 40V
8]
= L 33V
0.4 1 / 127V
////_ 18V
Ny =
——
O T T T T T
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Frequency (MHz)

ATHNY T3 eo———————————————————————————
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Figure 64. THEBRFR TESE (1 - 24 MHz) %%

ACTIVE SUPPLY CURRENT vs. FREQUENCY

1-24 MHZ
18
16
14 /
12 / /
~ | /
Elo ///
Iy 4
/
6 ) —
3.3V
4
2.7V
2 4
/1.8V
0 T T T T T T T 1

[N
®
N
o
N
)
N
I

0 2 4 6 8 10 12 14 16
Frequency (MHz)

Figure 65. THERM Ve AR (HE RC #&5%28 , 9.6MHz)

ACTIVE SUPPLY CURRENT vs. Ve
INTERNAL RC OSCILLATOR, 9.6 MHZ

lec (MA)
S
\

Vee (V)

ATMEL

2535D-AVR-04/04

ny13

5.5V

5.0V
4.5V

85°C
40 °C
25°C
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Figure 66. T8 R Vo X R (NEF RC #R%88 , 4.8 MHz)

ACTIVE SUPPLY CURRENT vs. Ve

INTERNAL RC OSCILLATOR, 4.8 MHZ
457 25°C
4l -40°C

a5 85°C

lcc (MA)

Vee (V)

Figure 67. T/EERM Ve AR (RS WDT #&5%28 , 128 kHz)

ACTIVE SUPPLY CURRENT vs. V¢
INTERNAL WD OSCILLATOR, 128 KHz

-40°C
~ 25°C
85°C

Vee (V)

18 ATHINY13 m————————
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Figure 68. THEERM Voo KR (32 kHz A EBEtH )

ACTIVE SUPPLY CURRENT vs. V¢

0

0

lcc (MA)

0

0.005

0.04 -

.035

0.03 A

.025

0.02 A

32 kHz EXTERNAL CLOCK

]

-

.015

0.01 A

15

Vee (V)

Figure 69. ZZRE X BRM THAESME (0.1 - 1.0 MHz) X R

lcc (MA)

IDLE SUPPLY CURRENT vs. LOW FREQUENCY

5 55

(0.1- 1.0 MHz)
0.9
0.8 /
0.7
0.6 /
/
0.5
0.4 /////
0.3
/ //
o =
01 — T
. —
0 T
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

ATMEL

Frequency (MHz)

25°C
85°C

55V

50V
45V
40V
33V
27V

1.8V

ATtiny13
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Figure 70. ZZRE R B TEMZE (1 - 24 MHz) BIX R

IDLE SUPPLY CURRENT vs. FREQUENCY

1-24 MHZ
12
5.5V
10 5.0V
— / 45V
8
E &
: /// 4.0v
4
— 3.3V
2 0w
L1
//’
T = 1.8V
0 T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24
Frequency (MHz)
Figure 71. ZRBERXBRM Vo XK (WE RC IR%EF , 9.6 MHz)
IDLE SUPPLY CURRENT vs. V¢
INTERNAL RC OSCILLATOR, 9.6 MHZ
2.5
, 85 °C
25°C
Z -40°C
1.5
g /
e
o5 /%
O T T
1.5 2 25 3 35 4 4.5 5 5.5

ATHNY T3 eo———————————————————————————
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Figure 72. ZZRBERN BRI Vo XK (NI RC f©5%88 , 4.8 MHz)

1.2

0.8

0.6

lec (MA)

0.4

0.2

IDLE SUPPLY CURRENT vs. V¢
INTERNAL RC OSCILLATOR, 4.8 MHZ

85°C

=kt

/
/

\

\\

15

Vee (V)

Figure 73. ZRERXBRM Voo BIXR (NEB RC &% , 128 kHz)

0.035

0.03

0.025

IDLE SUPPLY CURRENT vs. Vcc
INTERNAL WD OSCILLATOR, 128 KHZ

-40 °C
25°C
85 °C
=
//
/
15 2 2.5 3 3.5 4 4.5 5 5.5
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Figure 74. ZZRERN BT Voo BXR (32 kHz S EBAtE )

IDLE SUPPLY CURRENT vs. V¢
32kHz EXTERNAL CLOCK

10
9 85 °C
8 25°C
7 / -40°C
6 - /
z
O
T4
3
2 A %
1
O T T
1.5 2 2.5 3 3.5 4 45 5 55
Vee (V)
Figure 75. #2BEN BRI Voo AR (BIITHENSEER)
POWER-DOWN SUPPLY CURRENT vs. Vcc
WATCHDOG TIMER DISABLED
1.8
16 85°C
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Figure 76. HBEX BTN Vo WXR (BINHMER SRR )

POWER-DOWN SUPPLY CURRENT vs. V¢
WATCHDOG TIMER ENABLED
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SIp Figure 77. 1/0 S|H) R BB RMMABENRR (Ve =5V)
1/0 PIN PULL-UP RESISTOR CURRENT vs. INPUT VOLTAGE
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Figure 78. 1/0 S|} LN BB RAMBMABENRR (Vo =2.7V)

1/0 PIN PULL-UP RESISTOR CURRENT vs. INPUT VOLTAGE
Vee = 2.7
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Figure 79. £ (Reset) 5| L1/ BBPA B R Reset SIMEBERIXR (Vo = 5V)

RESET PULL-UP RESISTOR CURRENT vs. RESET PIN VOLTAGE
Vee = 5V
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Figure 80. &1 (Reset) 5|M# L1 BB FH B M Reset SIMBENXR (Ve =2.7V)

RESET PULL-UP RESISTOR CURRENT vs. RESET PIN VOLTAGE

Vee = 2.7V
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Figure 81. 1/0 S|HRBRMMH HBENXR (KIHHO , Ve =5VY)

lon (MA)

I/0 PIN SOURCE CURRENT vs. OUTPUT VOLTAGE
LOW POWER PORTS, V¢c = 5V
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Figure 82. 1/0 SIMRERMMEHBENRKR (KwO , Voo =2.7V)

I/0 PIN SOURCE CURRENT vs. OUTPUT VOLTAGE
LOW POWER PORTS, Vcc = 2.7V
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25°C —_—

85°C E—

15 4
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Figure 83. /O SIRIRERMMAHBEMNXR (KIIKO , Voo =1.8V)

1/0 PIN SOURCE CURRENT vs. OUTPUT VOLTAGE
LOW POWER PORTS, V¢ = 1.8V
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i AN
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Von (V)
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Figure 84. I/0O SIMIRK B R HBERRR (KIKO , Ve =5V)

I/0 PIN SINK CURRENT vs. OUTPUT VOLTAGE
LOW POWER PORTS, V¢ =5V
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Figure 85. /O SRR B RAMMAHBENXRR (KIHKO , Vo =2.7V)
I/0O PIN SINK CURRENT vs. OUTPUT VOLTAGE
Low Power Ports, Ve = 2.7V
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Figure 86. 1/0 S|/ XU EBRA M HEBENXR (KK , Voo =1.8V)

I/0 PIN SINK CURRENT vs. OUTPUT VOLTAGE
LOW POWER PORTS, 1.8V
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Figure 87. 1/0 SIHIRERMMA HBERNXR (Ve =5V)

I/0O PIN SOURCE CURRENT vs. OUTPUT VOLTAGE
Vee =5V
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Figure 88. 1/0 S|BIRE R HBENKR (Ve = 2.7V)

I/0 PIN SOURCE CURRENT vs. OUTPUT VOLTAGE
Vee = 2.7V
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Figure 89. 1/0 S|HIRERMAHBENRR (Vo = 1.8V)

I/0 PIN SOURCE CURRENT vs. OUTPUT VOLTAGE

Vee = 1.8V
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Figure 90. 1/0 S| WK B RMMH HBENXR (Ve =5V)

I/0 PIN SINK CURRENT vs. OUTPUT VOLTAGE

Vee = 5V
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Figure 91. /O SIMIRU B RANMEHBEMNRKR (Ve = 2.7V)

1/0 PIN SINK CURRENT vs. OUTPUT VOLTAGE
Vee = 2.7V
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Figure 92. 1/0 S|HR WK B RMMH HBENRXR (Ve = 1.8V)

I/0 PIN SINK CURRENT vs. OUTPUT VOLTAGE
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Figure 93. Reset 5|H{ER 1/0 - RERHMMEBENXR (Ve =5V)

RESET PIN AS 1/O - SOURCE CURRENT vs. OUTPUT VOLTAGE
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Figure 94. Reset 5|I#ER /0 — IRERMMHBEMNRR (Voo = 2.7V)

RESET PIN AS I/0O - SOURCE CURRENT vs. OUTPUT VOLTAGE

Vee = 2.7V
-40°C \
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Figure 95. Reset 5|HI{EXN 1/0 — JREBRM M HEBEMXR (Ve = 1.8V)

RESET PIN AS 1/0 - SOURCE CURRENT vs. OUTPUT VOLTAGE
Vee = 1.8V
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) \

Von (V)
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Figure 96. Reset 5IH¥ER 1/0 - RUKEB R HBENKXR (Vo = 5V)

loL (MA)

lou (MA)

RESET PIN AS 1/O - SINK CURRENT vs. OUTPUT VOLTAGE

Ve =5V
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Figure 97. Reset SIHIER 1/0 - RUEBERME HBENRRK (Voo =2.7V)
RESET PIN AS I/0O - SINK CURRENT vs. OUTPUT VOLTAGE
Vee = 2.7V
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Figure 98. Reset S|fIER 1/0 — IRUEBRA M HBERRKR (Ve = 1.8V)

RESET PIN AS I/O - SINK CURRENT vs. OUTPUT VOLTAGE

Vee = 1.8V
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SIMIIBRE# Figure 99. /0 SIBIH AIIPREER Ve BIXFR (Vy, /O SIRNSREER 1)
/O PIN INPUT THRESHOLD VOLTAGE vs. Vcc
VIH, 10 PIN READ AS '1'
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Figure 100. /O S|4 A TPREBER Voo IR (V,, /0 SIBIEHER '0)

I/0 PIN INPUT THRESHOLD VOLTAGE vs. V¢
VIL, 10 PIN READ AS ‘0’
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Figure 101. /O S| AIBHHM Voo FIXER

I/0 PIN INPUT HYSTERESIS vs. V¢
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Figure 102. Reset fEAEZ & /0O S A IPREER Voo XK (V,y,Reset SRl HER '1')

RESET PIN AS I/O - THRESHOLD VOLTAGE vs. V.
VIH, 10 PIN READ AS '1'

, //
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Figure 103. Reset fENEE /0 M AIBRBER Voo FIX R (V,,Reset SIHIER HER '0")

RESET PIN AS I/O - THRESHOLD VOLTAGE vs. V.

VIL, 10 PIN READ AS '0'
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Figure 104. Reset %l AIBJHH Voo XK

RESET PIN AS |0 - PIN HYSTERESIS vs. V¢c
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Figure 105. Reset i AITBREBEH Ve BIX R (Vy,Reset SIRIEHER 1)

RESET INPUT THRESHOLD VOLTAGE vs. V¢
VIH, 10 PIN READ AS '1'
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Figure 106. Reset 3 A TBREBEM Vo B9XRK (V,,Reset SIHEHENR '0)

RESET INPUT THRESHOLD VOLTAGE vs. V¢
VIL, 10 PIN READ AS '0"
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Figure 107. Reset i AIBHH Ve IR R

RESET INPUT THRESHOLD VOLTAGE vs. Vcc
VIL, 10 PIN READ AS '0"
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BOD [ IRES#ELLLERERE  Figure 108. BOD ['MREFEEN XX (BOD BFH 4.3V)
=

BOD THRESHOLDS vs. TEMPERATURE
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Figure 109. BOD ["JREEFMEERXR (BOD BF K 2.7V)

BOD THRESHOLDS vs. TEMPERATURE
BODLEVEL IS 2.7V
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Figure 110. BOD [JRREFREMXR (BOD £FH 1.8V)

BOD THRESHOLDS vs. TEMPERATURE
BODLEVEL IS 1.8V
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Figure 111. BEFREBEM V- BIXR

BANDGAP VOLTAGE vs. V¢c
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Figure 112. EHI L RBEREBEBENMREEBENXR (Voo =5V)

ANALOG COMPARATOR OFFSET vs. COMMON MODE VOLTAGE
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Figure 113. LR ERBELEMLEBENER (Voo= 2.7V)

ANALOG COMPARATOR OFFSET vs. COMMON MODE VOLTAGE
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ASIEZ R E Figure 114. ¥ 9.6MHz RC IR 8L 5B E /X XK

CALIBRATED 9.6 MHz RC OSCILLATOR FREQUENCY vs. TEMPERATURE
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Figure 115. #5E 9.6MHz RC iK% 8L 5 V. KR

CALIBRATED 9.6 MHz RC OSCILLATOR FREQUENCY vs. Vcc
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Figure 116. ¥33E 9.6MHz RC #&% 881 % 5 Osccal HHX R
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CALIBRATED 9.6MHz RC OSCILLATOR FREQUENCY vs. OSCCAL VALUE
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Figure 117. #53E 4.8 MHz RC %28 ML SBEN X R
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Figure 118. #5JE 4.8 MHz RC {RF28MES Vo IR R

CALIBRATED 4.8 MHz RC OSCILLATOR FREQUENCY vs. V.
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Figure 119. ¥57E 4.8 MHz RC &% 8381% 5 Osccal X R

CALIBRATED 4.8 MHz RC OSCILLATOR FREQUENCY vs. OSCCAL VALUE
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Figure 120. 128 kHz B HARHEMES Vo XK
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Figure 121. 128 kHz B TMRZB/MESRENXR
128 kHz WATCHDOG OSCILLATOR FREQUENCY vs. TEMPERATURE
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SRR Figure 122. BOD B V. xR

BROWNOUT DETECTOR CURRENT vs. V¢c
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Figure 123. ADC B Vo X R
ADC CURRENT vs. V.
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Figure 124. R LLRB[BIRN Voo BIX R

ANALOG COMPARATOR CURRENT vs. V¢
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Figure 125. yRZBRS Ve BIXR

PROGRAMMING CURRENT vs. Vcc

5.5

3.5 1

2.5

Icc (MA)
N

1.5
-40 °C

Y125 CKQ

05 Tg5°C

15 2 25 3 3.5 4 4.5
Vee (V)

ATMEL

2535D-AVR-04/04

-40°C
25°C

85°C

5.5

147



SfsREEREMKRT

AIMEL

Figure 126. S ERM Voo BIX R (0.1-1.0 MHz , SIEREEL LR BHEMNBER )

RESET SUPPLY CURRENT vs. V¢
0.1 - 1.0 MHz, EXCLUDING CURRENT THROUGH THE RESET PULL-UP
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Figure 127. SR Voo xR (1-24MHz , BFERLEN L H BE BT )

RESET SUPPLY CURRENT vs. V¢
1-24 MHz, EXCLUDING CURRENT THROUGH THE RESET PULL-UP
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Figure 128. SRk Voo IR R
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AL EZ3 Bit7 | Bité | Bits | Bitd | Bits | Bit2 | Bit1 Bit 0 =
0x3F SREG | T H s v N z c P6
0x3E RE = = = = = = = =

0x3D SPL SP[7:0] P8
0x3C RE =

0x3B GIMSK = INTO PCIE - - = = = P52
0x3A GIFR = INTFO PCIF = = = = = P52
0x39 TIMSKO = = = = OCIE0B OCIE0A TOIEQ = P69
0x38 TIFRO = = = = OCFO0B OCF0A TOVO = P69
0x37 SPMCSR = = = CTPB RFLB PGWRT PGERS | SELFPRGEN P94
0x36 OCROA TIC - W LREFR A P69
0x35 MCUCR = PUD SE SM1 SMo = IsCo1 ISC00 P48
0x34 MCUSR = = = = WDRF BORF EXTRF PORF P33
0x33 TCCROB FOC0A FOC0B = = WGMO2 Cs02 Ccso1 €s00 P65
0x32 TCNTO TICO (8 fiL) P69
0x31 OSCCAL hRRARE B 17 AR p22
0x30 RE -

0x2F TCCROA COMOA1 COMOAQ comoB1 | COMOBO | - [ = WGMO1 WGMO0 P68
0x2E DWDR DWDR[7:0] P91
0x2D RE -

0x2C RE =

0x2B RE =

0x2A RE =

0x29 OCROB TIC- Wit R 78 B P69
0x28 GTCCR TSM__ | = | = | = [ = [ = | = | Psr10 P72
0x27 RE =

0x26 CLKPR CLKPCE | - | - | - | cikpss | cikps2 | CLKPs1 [ CLKPSO P24
0x25 RE =

0x24 # -

0x23 & -

0x22 RE =

0x21 WDTCR woTIF_ [ woTIE [ wDP3 WDCE WDE | wop2 [ wDP1 WDPO P37
0x20 RE =

ox1F # -

Ox1E EEARL = | = | EEPROM #5178 P14
0x1D EEDR EEPROM MBS 75 P14
0x1C EECR - | - | EEPMI EEPMO | EERE | EEMWE | EEWE EERE P15
0x1B RE =

0x1A & =

0x19 RE =

0x18 PORTB = = PORTB5 PORTB4 PORTB3 PORTB2 PORTB1 PORTBO P50
0x17 DDRB = = DDB5 DDB4 DDB3 DDB2 DDB1 DDBO P50
0x16 PINB = = PINB5 PINB4 PINB3 PINB2 PINB1 PINBO P50
0x15 PCMSK = = PCINT5 PCINT4 PCINT3 PCINT2 PCINT1 PCINTO P53
0x14 DIDRO = = ADCOD ADC2D ADC3D ADC1D EIN1D AINOD P75, P88
0x13 & =

0x12 RE =

0x11 RE =

0x10 wRE -

OxOF RE =

Ox0E RE =

0x0D RE =

0x0C RE =

0x0B RE =

0x0A RE =

0x09 RE -

0x08 ACSR ACD ACBG ACO AC ACIE = ACIST ACISO P73
0x07 ADMUX = REFS0 ADLAR = = = MUX1 MUX0 P86
0x06 ADCSRA ADEN ADSC ADATE ADIF ADIE ADPS2 ADPS1 ADPS0 P86
0x05 ADCH ADC BREERBETH P87
0x04 ADCL ADC BREFFRIEFT P87
0x03 ADCSRB = ACME = | = = | aDTs2 ADTS1 ADTS0 P88
0x02 RE -

0x01 RE =

0x00 RE -
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Note: 1. A THIEREBEHHRE , WERBMUNMIEZE 0, REHW /0 it N LM ITERE,

CBI #1 SBI S A/ E AR E R e 2 it 0x00 - Ox1F BB FEes. EXLEFEEEF , BIu{U{EH SBIS 5 SBIC TR E,

3. —LRABHREATUBIEANZLE 1 KBk, EEITENE  TETAZSHEMN AVR ,CBI fl SBI S R — L4 HKRMNEN ,
E AT A B B SR N FFE5 8 TIR1E, CBI # SBI IS 0FEAREE REER i 0x00 - Ox1F HF1EER.

N
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EEEER

AIMEL

BT BER B B Loy # P
NBEANSRED
ADD Rd, Rr Tt sk Rd < Rd + Rr Z,CNVH 1
ADC Rd, Rr AR Rd <« Rd+Rr+C ZCNVH 1
ADIW Rdl,K MBS FAEM Rdh:Rdl « Rdh:Rdl + K Z,CN,V,S 2
SUB Rd, Rr FTRARE Rd < Rd - Rr Z,CNVH 1
SuBl Rd, K BT BN Rd « Rd-K Z,CNV,H 1
SBC Rd, Rr HHHDRE Rd < Rd-Rr-C Z,CNVH 1
SBCI Rd, K LR L BB Rd <« Rd-K-C Z,CN\VH 1
SBIW Rdl,K NFHRE LA Rdh:Rdl < Rdh:Rdl - K ZCNV,S 2
AND Rd, Rr BHRS Rd < Rd e Rr ZNV 1
ANDI Rd, K SUBHBBSRE Rd <~ Rd e K ZNV 1
OR Rd, Rr BHER Rd < Rd v Rr ZNV 1
ORI Rd, K SUBBHBERRE Rd « Rd vK ZNV 1
EOR Rd, Rr FH Rd « Rd @ Rr ZNV 1
COM Rd 1 BT Rd < OxFF - Rd ZCNV 1
NEG Rd 2 fANB Rd « 0x00 — Rd Z,CN,V,H 1
SBR Rd,K REHFROMN Rd < RdvK ZNV 1
CBR Rd,K FHEBENES Rd < Rd e (OXFF - K) ZNV 1
INC Rd n—RE Rd < Rd + 1 ZNV 1
DEC Rd BW—RYE Rd < Rd -1 ZNV 1
TST Rd MWXREHEBRA Rd « Rd ¢ Rd ZNV 1
CLR Rd BSEREE Rd « Rd® Rd ZNV 1
|_SER Rd §f—?~§§_§1ﬁ Rd < OxFF None 1
BRES
RJMP k X B PC«PC+k+1 None 2
1JMP BEBEER (2) PC«Z None 2
RCALL k A FREFRA PC <« PC+k+1 None 3
ICALL BERA (2) PC«Z None 3
RET FRFERE PC « STACK None 4
RETI R E PC « STACK | 4
CPSE Rd,Rr BB, MEURS T —RES if (Rd=Rr)PC« PC+2o0r3 None 1/2/3
CP Rd,Rr =33 Rd - Rr Z,N,V,.CH 1
CPC Rd,Rr Gpiqvdia:y Rd-Rr-C Z,N,V,.CH 1
CPI Rd,K Sy EHER Rd - K Z,N,V,.CH 1
SBRC Rr, b HEFHEMF "0 MBE T —KiES if (Rr(b)=0) PC <~ PC +20or 3 None 1/2/3
SBRS Rr, b SN "1 WAL T —&IES if (Rr(b)=1) PC « PC + 2 0r 3 None 1/2/3
SBIC P, b I/0 BRI "0" MBS T —%KiED if (P(b)=0) PC « PC +20r3 None 1/2/3
SBIS P, b /O BHFHEMN "I MBI T —%ES if (P(b)=1) PC < PC+20r3 None 1/2/3
BRBS s, k REFERLN "1 WIS T—RED if (SREG(s) = 1) then PC<PC+k + 1 None 12
BRBC s, k REFERNUR "0 MBI T —RES if (SREG(s) = 0) then PC«PC+k + 1 None 12
BREQ k LIRS if (Z=1) then PC « PC +k + 1 None 12
BRNE k EENES if (Z = 0) then PC «— PC +k + 1 None 1/2
BRCS k AR "1 N PkEE if (C=1) then PC < PC + k + 1 None 12
BRCC k BT R 0" MIBkEE if (C =0) then PC « PC +k + 1 None 12
BRSH k AFHETFUIBkEE if (C = 0) then PC «— PC + k + 1 None 12
BRLO k NF kR if (C=1)then PC « PC +k + 1 None 12
BRMI k SUN Bk if (N = 1) then PC < PC + k + 1 None 1/2
BRPL k N B if (N = 0) then PC « PC +k + 1 None 12
BRGE k BRSBATRE TN if (N ® V=0) then PC < PC +k + 1 None 12
BRLT k BRSHRAN B if (N® V=1)then PC « PC +k + 1 None 1/2
BRHS k AR "1 NIBkE if (H=1) then PC « PC +k + 1 None 12
BRHC k AR "0” MIBkEE if (H = 0) then PC «— PC + k + 1 None 1/2
BRTS k T3 "1 Mgk if (T=1)then PC « PC+k +1 None 12
BRTC k T35 "0" Mgk if (T = 0) then PC « PC +k + 1 None 1/2
BRVS k BEFRE R "1 W Bk if (V= 1) then PC <~ PC +k + 1 None 12
BRVC k aBFRER 0" NIBkE if (V = 0) then PC <~ PC +k + 1 None 12
BRIE k o A5 B U B if (1= 1) then PC «— PC +k + 1 None 12
|_BRID [ o R | U Bk A if (1 =0)then PC < PC +k + 1 None 1/2
ACNAES
SBI P,b I/0 BFiFR LB 1/0(P,b) « 1 None 2
CBI P,b /0 BB ES I/O(P,b) < 0 None 2
LSL Rd BEEB Rd(n+1) < Rd(n), Rd(0) « 0 Z,CNV 1
LSR Rd BRER Rd(n) < Rd(n+1), Rd(7) « 0 ZCNV 1
ROL Rd HHABRER Rd(0)CRd(n+1)c Rd(n).CRd(7) ZCNV 1
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Bs BAER He BE & #
ROR Rd FHABAREE Rd(7)«<-C,Rd(n)< Rd(n+1),C<Rd(0) Z,C NV 1
ASR Rd BEREB Rd(n) < Rd(n+1), n=0..6 Z,CNV 1
SWAP Rd BEEFHRR Rd(3..0)«Rd(7..4),Rd(7..4)«Rd(3..0) None 1
BSET s REB SREG(s) « 1 SREG(s) 1
BCLR s BEEE SREG(s) « 0 SREG(s) 1
BST Rr, b NEERBUREAT T < Rr(b) T 1
BLD Rd, b BT RATFSEN Rd(b) < T None 1
SEC A B A C1 C 1
CLC HUAER C«0 c 1
SEN SRR B AL N« 1 N 1
CLN SHRENES N«O0 N 1
SEZ BB Z«1 z 1
CcLz EREMNES Z<0 z 1
SEI £ R PHIERE 1«1 | 1
CLI 2RTHEA 1«0 | 1
SES BESNRFEA BN S« 1 S 1
CLS HENRGFEMNEE S«0 S 1
SEV 2 HAMD R HR S B Vet \ 1
CLV 2 ANBREFEEER Vo0 \ 1
SET SREG i T By T 1 T 1
CLT SREGHW TES T«0 T 1
SEH SREG ¥ AR5 B 1 He1 H 1
| CLH SREG W ¥#UREES H«0 H 1
BE&£EES
MOV Rd, Rr FiEREEH Rd « Rr None 1
MOVW Rd, Rr SHEFEHRT Rd+1:Rd < Rr+1:Rr None 1
LDI Rd, K gk 3z Bk Rd « K None 1
LD Rd, X MREEIUHE Rd « (X) None 2
LD Rd, X+ MEEEIUTKE , REum— Rd « (X), X « X + 1 None 2
LD Rd, - X HyAEE — S INER B T kg X X-1,Rd « (X) None 2
LD Rd, Y MRAEITUHE Rd « (Y) None 2
LD Rd, Y+ I EIUKE , REun— Rd < (Y), Y« Y+1 None 2
LD Rd, -Y bR — IR A T AR Y« Y-1,Rd«(Y) None 2
LDD Rd,Y+q MEF R RN EES 2R Rd « (Y +q) None 2
LD Rd, Z MREEI UHE Rd « (2) None 2
LD Rd, Z+ MREEITUHE  REbutn— Rd < (2),Z « Z+1 None 2
LD Rd, -Z HyAEE — S INER B T kg Z«Z-1,Rd«(2) None 2
LDD Rd, Z+q R RERNEEST U RE Rd « (Z+q) None 2
LDS Rd, k M SRAM InEk#iE Rd « (k) None 2
ST X, Rr SRS a5 X FEHRE (X) < Rr None 2
ST X+, Rr SRESu AR FRKE , REtumn— (X) < Rr, X« X+1 None 2
ST - X, Rr bRl —E AR ET S X EREE X« X-1,(X)«<Rr None 2
ST Y, Rr kA S R (Y)«<Rr None 2
ST Y+, Rr IR EEI A BIE  REman— (Y)«<Rr,Y«<Y+1 None 2
ST -Y,Rr b R P EA LI 6 ] YeY-1,(Y)<Rr None 2
STD Y+q,Rr INEH RS R RE S U R (Y +q)«Rr None 2
ST Z,Rr gk B T HE (Z) < Rr None 2
ST Z+,Rr MEEEIURE , REfuEN— (Z)«<Rr,Z«<Z+1 None 2
ST -Z,Rr HyHER — S INER B T kiR ZZ-1,(Z)«Rr None 2
STD Z+q,Rr EFRBENEES 2 RE (Z+q)«Rr None 2
STS k, Rr M SRAM InEk#iE (k) « Rr None 2
LPM R 522 E IR RO « (2) None 3
LPM Rd, Z PR E iR Rd « (2) None 3
LPM Rd, Z+ MRBFEENEE  REwan— Rd « (2),Z « Z+1 None 3
SPM REEFZRNKE (z) < R1:RO None
IN Rd, P M 1/O MO EdE Rd « P None 1
ouT P, Rr 210w EKE P < Rr None 1
PUSH Rr FFEIF R AR STACK « Rr None 2
POP Rd ROk e 4 Rd « STACK None 2
MCU #EHiES
NOP =IRE None 1
SLEEP REE (see specific descr. for Sleep function) None 1
WDR SNEIR (see specific descr. for WDR/Timer) None 1
BREAK I For On-chip Debug Only None N/A
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AIMEL

O /=
FmiER
EEE (MHz) PR B3R Fms HE I45EE
ATtiny13V-10PI 8P3
ATtiny13V-10PJ®@ 8P3
100 18.55 ATt?ny13V—1OSI ] 8S2 OIM& ]
ATtiny13V-10SJ®@ 8S2 (-40°C - 85°C)
ATtiny13V-10SSI S8s1
ATtiny13V-10SSJ®@ S8S1
ATtiny13-20PI 8P3
ATtiny13-20PJ®@ 8P3
ATtiny13-20SI 8S2 Tl
200 2.7-5.
0 55 ATtiny13-20SJ®@ 8S2 (-40°C - 85°C)
ATtiny13-20SSI S8S1
ATtiny13-20SSJ®@ S8S1

Notes: 1. FmtBAILA wafer W IBE , THREEATURBR/PMEREFES Atmel HiHWERR,
2. WETARELE,
3, EES Vo HHER , I P14 BAEES Vo, HER ",

ks
8P3 8- 5|4 , 0.300" & , PDIP
8S2 8- 5|4 , 0.209" 3 , EIAJ SOIC
S8S1 8- 5|4 , 0.150" % , JEDEC SOIC
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ATtiny13

HHER

8P3

1

W=
&7 T
N
Top View C— ol .
B
End View

COMMON DIMENSIONS
(Unit of Measure = inches)

e
- A2 A SYMBOL| MIN | NOM | MAX | NOTE
A 0210 | 2
/| ﬂ [N} A2 0115 | 0.130 | 0.195
i :L I | Y b 0014 | 0.018 | 0.022
“ ‘ ally — b2 0.045 | 0.060 | 0.070
b3 0030 | 0.039| 0045 6
c 0.008 | 0.010 | 0.014
D 0355 | 0.365| 0.400 | 3
— || ~=—D2 L D1 0.005 3
b3 1 r=— E 0.300 | 0.310| 0.325| 4
4PLCS —=i~=—b E1 0240 | 0250 | 0280 | 3
Side View e 0.100 BSC
eA 0.300 BSC 4
L 0115 | 0130 | 0.150

Notes: 1. This drawing is for general information only; refer to JEDEC Drawing MS-001, Variation BA for additional information.
2. Dimensions A and L are measured with the package seated in JEDEC seating plane Gauge GS-3.
3. D, D1 and E1 dimensions do not include mold Flash or protrusions. Mold Flash or protrusions shall not exceed 0.010 inch.
4. E and eA measured with the leads constrained to be perpendicular to datum.
5. Pointed or rounded lead tips are preferred to ease insertion.
6. b2 and b3 maximum dimensions do not include Dambar protrusions. Dambar protrusions shall not exceed 0.010 (0.25 mm).

01/09/02
TITLE DRAWING NO. [REW.
‘I_ 2325 Orchard Parkway 8P3, 8-lead, 0.300" Wide Body, Plastic Dual
&El@ San Jose, CA 95131 In-line Package (PDIP) 8P3 B
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AIMEL

8S2
C\/ /
\
Y 1
E [E1]
N~ | |
doda_ | N
Top View r=st||+~
End View
(e] b COMMON DIMENSIONS
A (Unit of Measure = mm)
1 SYMBOL| MIN NOM MAX | NOTE
/ \ Al A 1.70 2.16
Y R 7 l Al 0.05 0.25
T — 17 b 0.35 0.48
T C 0.15 0.35
) D 5.13 5.35
L]
El 5.18 5.40 2,3
Side Vi E 7.70 8.26
ae view
L 0.51 0.85
—1 0 8°
e 1.27 BSC 4
Notes: 1. This drawing is for general information only; refer to EIAJ Drawing EDR-7320 for additional information.
2. Mismatch of the upper and lower dies and resin burrs are not included.
3. Itis recommended that upper and lower cavities be equal. If they are different, the larger dimension shall be regarded.
4. Determines the true geometric position.
5. Values b and C apply to pb/Sn solder plated terminal. The standard thickness of the solder layer shall be 0.010 +0.010/-0.005 mm.
10/7/03
TITLE DRAWING NO. |REV.
AIMEL 2325 Orchard Parkway 852, 8-lead, 0.209" Body, Plastic Small 852 c
5 San Jose, CA 95131 Outline Package (EIAJ)
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HHHH

O

E1] [E]

afliz s N - DY

Top View

1
Ly

[T
[ \ A COMMON DIMENSIONS
tl:l:u:l:j:l:lj _L (Unit of Measure = mm)
‘ ‘ ATl SYMBOL| MIN NOM MAX | NOTE
. D} | E 5.79 6.20
El 3.81 3.99
Side View A 1.35 1.75
Al 0.1 0.25
O\ D 4.80 4.98
\ f \ c 0.17 0.25
L 9 b 0.31 0.51
_ L 0.4 1.27
End View R 1.27 BSC
9 | | &

Notes: 1. This drawing is for general information only; refer to JEDEC Drawing MS-012 for proper dimensions, tolerances, datums,etc.
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7/28/03
TITLE DRAWING NO. |REW.
A1_mEl 2325 Orchard Parkway S8S1, 8-lead, 0.150" Wide Body, Plastic Gull Wing Small s8S1 A
>, San Jose, CA 95131 Outline (JEDEC SOIC)
157



RIR &
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AIMEL

AFEITH RN ATtiny13 B H

ERREBEESREEESIR

* X Flash, EEPROM , A4 S#EM NS BESRTRETHEEAK
. AM—FHHRE , SHTREME

* debugWIRE EEF£# 8 EMHE L

- B IENEEPIEA

. EERBMERREEERER

YMEFRBEERT 2.7V i, B EEPROM b itiEIREERIAEN 0x00 , M2
OxFF,

BRTTE :

MREFEBRRBEZEHTREE  BEAELSRE  BIEN OxFF, XEFHFTHR
FEEBRNEN, EEAER TERERREBN,

. Xt Flash, EEPROM, B4 S8 EMNN S BERTHRBEITELN

NEHEATRESHE,
BREE

EEAYIRILE , ALK N RDY/BSY £5. EEAHE , REHEA ,EEF
RDY/BSY EERMBEBNE A, XEZITR D PEE kK.

RiE—HmE , SR TREBE

BHRONBLMASRYEDSS  FHEGRR OTP BH. BL4NERTENRENES

BEXFPRRE

— 128 kHz A RIEH 5 (CKSEL[1..0] = 11) , @A hETE (SUT[1..0] = 00) ,
Debugwire f&¢ (DWEN = 0) &%/ RSTDISBL = 0.,

— 9.6 MHz £ IS5 8 (CKSEL[1..0] = 10) , &/E# B2 EdiE (SUT1..0] = 00) ,
Debugwire {42 (DWEN = 0) 32122 f RSTDISBL = 0,

— 4.8 MHz A HIFHE (CKSEL[1..0] = 01) , &EH BEh & E (SUT[1..0] = 00) ,
Debugwire &% (DWEN = 0) & {2 RSTDISBL = 0,

RRIE -

BREN ERBLNAES, EFKBINENIFRERIX —RE,

. debugWIRE EEF 4@ EMMELE

3 debugWIRE f+ LiRiAfERE (DWEN = 0) , EMEBIEIRE NFELEMNS IR, &
RERINHEFEFMHES EEPROM BIEFHEBI[FHANR,

BREE
FmElr e, FENA LR .

B ERERPHEEA

ERER DR E BT ATE B VAER PR SXEER , FAREER , Bl
RS BER. XREPMEXPHIA, IRFETAEENEVESX , THES]
MEREEE -, SR IHEER,

BRTTE :

RIEEROE TG B A R B ELEN —RRH, SREER-IMEBK
B9 B

158 ATHINY13 m————

2535D-AVR-04/04



ATtiny13 Rev. A RABMEUEIT IR Ao

A mEl% 159

2535D-AVR-04/04



AIMEL

ATtiny13 BMIBF M AT #Hrign RSN AWHEXTD ; BTSN THEHBITS,
&

MARZS Rev. 2535D-04/04

ZF|iR 4~ Rev. 2535C-02/04 1. BAREEZEHRUE
B X zh - M\ 12MHz Z 10MHz
- M 24MHz B| 20MHz

2. EFP103“ BITHRBEESE .
EH P BREES VXK,
4., BEFPI54“FRER 7.

w

MHRZ Rev. 2535B-01/04
FIfRZ Rev. 2535C-02/04
A zh

CRBHIREHEHSEN IAR FE.

B WDTIF #{¢ WDIF ; B WDTIE &1 WDIE,
R P8« HERRIBH 7 o

P22 iR EM R M RC %8R 7 -

B P22« #HBRRE B 788 — OSCCAL” ,
i P35« BMENER” WNBER.

E 5 P80“ADC FimtiE ” .

EH P100“ BT TR ” o

i P12« BR4EM 7,
EFHP154“FFRER” .

1£ P158“ BhiR %K ” P HBR rev. C.

TS9N RN

- O

MAiRZ Rev. 2535A-06/03
FIRRZs Rev. 2535B-01/04
Ky zh

3 P2Figure 2,

¥ # P30Table 12, P39Table 17, P86Table 37 } P113Table 57,
EH P22“ RN R RC #RF%R ” -

EHEA P35 BIIMENE” .

¥ # P100Figure 53 5 P105Figure 56,

FH P48“MCU 124|255 7788 — MCUCR” , P68“T/C #%|%7788 B — TCCROB”
and P75 X A F 88 0 - DIDRO” FHFEER.

7. FEFPUM2“ BN PERNZARERER DC Hit.
8. MmMAPIM4“BAKEES V. HXR”

9. E#H P115“ADC ¥k - #1838~ .

10. FEH P116“ATtiny13 BB TS~ .

11. EFP154“F=RER ",

12. EFH P155«“ HEEFER”,

13. FEH P158“ Bhir&k ” .

14. ™% EEAR E| EEARL W8I+,

R
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