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- t [ w . <— ANO
HeE > «— AN1
%ﬁ E@E K—=> AC L > ACO
v «— ADCMUX
ADC7~0 —>]
AREF «»{ APC  [& «— RXD
k=> USART [—> TXD
T0— 1o «> XCK
OCOA <— X =
OCOB «——{ BEYH e g DA
<> SCL
ociA/B<—{ 1o
T1 —>] v [ <> MISO
1cp1 —»|__(6EYD P SpI <> MOSI
l«> SCK
ocza<— TC2 ], <> SS
OC2B <«—(8t'vh )
«— PCINT23~16,14~0
v<:> EXTINT .

AVRaAT I & &S — & 32O ULAIEEL V AHTHEE L ET, 32DV 28 D4 T HE AT im B F I (ALU: Arithmetic Logic
Unit)ZEFE S, 17ay /8 CEITENDHE—M B TOT I AZ 2 DML U=V AL ES, 085 B2 LT o AR &I L6
B HoOa—- R T, RFHAGHII7RCISCHRI~ 470 2/ ba—F 2% L CLOfEFE B £ CO AT AR B2 R L £,
ATmega48PB/88PB/168PBIX & XA A H1 it A H L o[ REZRBE /) &2 FF 24K /8K/ 16 KN A D EEEFE XA 2 W HE/R 7Ty v a A L256/
512/512NARDEEPROM, 512/1K/1KNARDSRAM, 27RO A 181, 32ME DIV Y A% el BhfEL & T Rfik723 > Dl (~/
AV NI R OB EID A Zx | B 28 B AT REZRELSIUSART, 28R ELFI A 4—7 2—A(12C), SPIEFIA —b, 8Fvf VD10t v A/DZE i
B PR E A A REZ N R IR ER AT & Ay F N ) AL~ VT2 TERDH6-ODIKTH B BN EREREA R AEL £3, TN VENE CITEfEER
{EIELET 23, SRAM, 44~/ h7/4 SPIR —h, BIVIAAHBEREIZA ) CEEZME L £9°, ~NT—2 7 /EETIEVY 22 DONEFITIRES
ET D, IR IME (L5720 LIBEON—NU2T Ve I EIIA B O SFEREE 2R (N L ES, NT—t—7 BIfET
ILIERIEAIA~ AR AR D ENMEZ L L . 7 N AADEDMDME I H T THIELIES A~ DI FFI I E T, A/DZSHMET (K E)
VETIZA/DER R DU R Z MRS 2l /N T 5720012, FERIEIZ A~ LA/ DI Hada 2 bR BB REL CPUMMEIE L F9-, 24 (BN E
TPV AINFAR T /273 7 IR E) 7 R IRER DSENEL . — 7 NAADZOMITIRIEL F97, ZAUTKIE & B SIEF RO EB D
HMABbEEHLET,

MicrochiplZAVReA /0 2 ha—F 2K SRR EN, 1BENZR . TROMAEZ LA A Te 72D D QTouch®7( 7 IV 4R ML £9, KraftEz £F
DOEMBIAE B ER UL ) 2Bz fR kL | Hihd— D2 2R I E W E LG . T L THFL OB Q7R O 7= OBE
F—PNHIMAKS™ T a2 & A F 7, fl I 2 HQTouchi lkas 1T d7e7- B & ORflIS HOFAE ., BIF., 7N/ 2FFLET,
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AT N A A IMicrochip® & FE AR M AT B ffr &4 > CRIES N QO ET, WO REEESHZ (SP)ATHE/R7 v T A7 Ty a A
ENIHE O AT EZIA TG, SPIESIA4—Tx—Af8 . AVRaT E7'—F 7087 FAD FEATIZE S THEZIALNTEET,
7=k 707 T NS TR Ty 2 ARV OIS 78I T ADFEAIAIIZE DA G =T 2= ATHHEZXET, 7 —ME 7Ty Va2 AE)NOY7h
DT IXED T EZAL P OFEAH LA EEICEY, JEHEIK 77y v ARV EH RS EITAMkG L ET, /Vvy) Fv7° Lo | B35k
HEXHZ A[RE/R T Ty Ya AEYE . 8L IRISCHICPUD M A-E oI L AMicrochip ATmegad8PB/88PB/ 168PBI3:25< M#H FriA Jx il £H)
OISR TR B e ikt Lt B R a2 b 7o b9 5 ) 7e~ (/e avbe—7C9,

ATmega48PB/88PB/168PB AVRIZCauN AT, =/m THv7' T, TN viab—4 ity Mea e B O 7 0 75 K OV AT LB IS Y—)1
TEEINET,

3.2. 7’0ty YR LR

ATmega48PB/88PB/168PBIT ATV A&, 7' —h n—4 B, BIVIAHZAN IO REIETNEZVET, FTRIZINODOT NARAZD
WTARNV R BEEENIABANTID KRESDENEZERLET,

F=3-1. SRR EREER

TINAR% 7791 AE) EEPROM SRAM B AAHANYIDKES
ATmega48PB 4KNAB 256" 51274 F L EE/ N4
ATmega88PB KA b 5124 IKA Ak LB EE/ N4
ATmegal68PB 16K A 5124k IKA' Ak 2N R/~ IY

ATmega88PB/168PBIZE D [EHEA L F DA ML AT | H 2.7 07 7307 B (SPM) & L £9, ML L7277 —b =4 SEIk A H D |
SPM I Z IMBTET EAT TEET, ATmegad8PBTIX [ BXIAL P DFAH LA ) ZEL ML LIZ7 —h o= HHIRLHV FH A,
SPMATH1E7 7y 2 ARV R TIITTEET,

4. EF

AER 72T =AY =, s ERaR . BEFEY—VEEIZwww.microchip.com TO# 7 o—NTHIH A HE T,

5. 7 —4R¥EH

fEHEMFERA RS BT MR FFRRY RO KM A R L, 204E L E/85°CFE /13 1004E L) L /25°CTIPPMED 9 o &/ NS72 BT,

6. I—FHIIZDULNT

ZOSLEIT NAADKE & IRy O A EE FEIOR T E R a-N R 2 E A £, Zo0a—NEIETvy 7 vEIZas AT
SEDTTNARETGAYE TIANVDAVIN=N ENDEELE T, B TDOCINATREEE N~y T A VNI Y NEFR A G DD EILR
57, FZCTOENAILDFNRRNATIRATFT HZEITEB L TSN, JOELOFEMIZ DN TICNATOE B CRETRL
TLIZEN,

INEOA=NFIXT T VETF AN AT S TT NARE TR T TANVBAV NN ENDZEDNFIHET T, JLIR]/ ORI AL E L 72
I/OVy 222 %f L, IN”,”OUT”,”SBIS”,”SBIC”,” CBI”,” SBIf 4 1 X HER]L/ O fEI ~D T /Y A% FF 9y A 1l S A B U720
i‘tj:/\jo {‘%i‘%ﬁ/\jL:é\i”SBRS”’”SBRC”,”SBR””’CRR”éﬁ%&;ﬁﬁ#/E‘\b‘ﬁf:”]ADS”,”STS”%%‘?TO

7. BE AR A

7.1. QTouch®347°3)

Microchip QTouch®747 31354 E DMicrochip AVR®vA /1 2 hu—F OB A4 —T x— A% EELTA7=D OB\ ik F 4
AL FEd, 20747 I91EQTouch( B B & &) QMatrix(FH A K &) D e BUE A2 L £,

BEMUR N @ W72 AVR< A7 20/ ba—7 FMicrochip QTouch747 7% )74 B L2 k> TCEDISHICHIBIMTAIENTEET, =
FUTEEfRT YV E RN 2% T 6 5 D DIl /R APIOKZ | & D% Ty A B U CREAE N 23 OARREZ HI T3~ 5 72
AR FNAPIZRE S Z S IZ k> T Th N E T,

QTouch7A7 INT IR TR DT . www.microchip.com®Microchipy=7 A S 4 7 =N A HE T, FEIEDOFEMM MO FFERIZ DUV
TiFMicrochipy=7 ¥/ 358 A F Al EZ2Atmel QTouchTA7 FFE HE D FB|I XA SR TLIEE N,
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8. AVR® CPU 17

8.1. &

ZI T I AVRATREIE IO W T L9, ZOCPUaT D FEARMERRIZTE LW 1) T A BT AR T A2 T4, > TCPU
VIARY T A FEESEAT, ERAHIE., BIVIASBIEN TERT TR0 ER A,

RN EREFATILELD T2 | AVRIZT 1) TAET AR LT me-1. AVREEAEEDERKE

NVENAZ S BET DN NN IEE A VET, 717 T A AEVND

AT —BDONAT I TEITESNET, LD DFEITHIZ v v vy
WD T 0 Th AEY) %%ﬁuﬂiﬁéhi@“ ZOMEEIE A ;7

oy AT S EITE A REICLET, 7707 70 AT

X 2 FREZR 7Ty Y AT, VY RE T4
FHLY 28 77 AME Ly ST D32 HO8E y NE LYY Bl Al AL

A RET, X1y 7 B HIALU(Arithmetic Logic Unit) R27 (XH)|R26 (XL)

B EZFFLET, RFBHRALUBME CIZ2 D DAN TN VY 24 ggg ggg ‘
TTANVIBED ST, 1y [ HIN CEOBRIEREFSN, 20 R2l | R20 | 77LH
FEHALY Y TIAMC BERSET, RIS | RIS 77y 1E)
32 D6 ODVY AT KRBT NV AHE N TE BT 422 ] RI15 R14

TRVAYRE T3 DD16E y MREEEET N VA KAV VY 28E LT E}‘;’ %3 !
EHOIET, INBTHNVA KA IDID13T 0 TAT Ty 2 %) R9 RS NP
WOEBRSBATNVA KA AL THEZ £, ZHb16E yh R7 R6
EAHIIBSAEL Y RIEX,Y, 2Ly 20T RN TR S E T, o v
ALUIRVY 22 B E7-130 Y 28 & B B O Bk M OSGR BR R E % - = MeEE
FHELUET, BV 2 EBALUCETTEEd, BiffEEA

BRAER: | SRS T OV CO A M B 721 A7 —42 Y

VA (SREG) S EHT S ET,

70T ADFEAUL A/ B3 IO RO Uy s o TR vy vy Vv ¥
ftxhn, &7NVAZE A ERETNV AR E TEE T, AVRM S D% -7 7
<IX16E'yhEI-MFRTY, £To7) 7A AR DTV A =} Sy 1%
GRIF: EH DA EEE)I6F-IL2t v MBS aE A ET, | ) WA A I v v

70y’ 7AH%77//: ARVZERIIET b 70T ARG L 7 00T 4 ALU

FEHIEE D223 oNET, EBELOMEIRICH EEIALE IEC

mifié“%ﬂ:ﬁﬁ OFERMESEL Y INRHET, JEHT7Tyva AT)E

I NIC = EATeSPMAT 137 —F 7° 0/ T LRI NI JB S(FE(EL)
RTHITZRVEE A,

FNOA BT N—F VRN U BOT N VAR R T 707 75 AU A(PONI Ay IR FSIVE T, Ay /iT— 727 =4 FISRAM 12
FEZITEN Y THI, 76> TR/ AF BT ESRAME B ESRAMAE F B COAMIRSIE T, & TOEHE 717 7ML vy MLV —
FCH 7N %xﬂ?t@tﬂb%il@a&?m)%ﬁénéﬁu ), AMy) FAESP)EHIFE LT TR0 E8 A, SPIXI/OZE TR A E X
TIYANAIRE TS, T =4 FHISRAMIFAVRIEE CHBEN D5 D BARADTNV AR EMB 2B L CES ST /YA TEET,

AVRIEIE [ZHNT 5 A) Z2 134 CIEERAY 72 M@ O A BLE T,

FHRI2ENATERIZIEL OZE R DA HHIL VA4 EATF—A A LY 24 (SREG) D RERI 72 A2 E0 AR (DE Yy M F37, imﬁub 77’~
IXFNIABNTIRIAA BN DO ENIAIN VA ZFFHES, FIVIATIZITFIVIAZAN VIR OALEIZHEBEIADR SV ET, TALAE
FANTE TRVADN EMESENENL T,

I/ OAEYZERIX AL~ 24 SPL, D1/ OFEREE L CCPUJEIIMERE H D64T NV A% & A FE T, I/OAENLEREEIILV Y AY 774 VDR
DT —A L2 E$20~$5FE L TT/EATEE T, MZ T, ATmega48PB/88PB/168PBILST/STS/STDELD/LDS/LDDA G721 %
BHSRAMIN D $60~$FRIZHEIEL/ OZE AR b E T,

8.2. ALU (Arithmetic Logic Unit)

EPEREZRAVROALUIE32ME ORIV Y A4 E OB CEMEL 4, ILAVY AR E72i3 VY A4 ERME R O T E B EIL B — /oy
7)7%%19@?%%&3‘ ALUBRMEIZE S 3RS vy MRMED3I SO =R KRISNE T, Gt EEE 2R Um0
FH L EHE N RE BT ORAGCER GBI T EOFER ML HVET, FEFL RO WL R EN =
LT,
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8.3. AT—4& LY R4

AT=HA VY AT RO ERNZEIT LI EEM D O RIZOWTOIEREE TS, ZOFRIISHEMEEITH 20 D7 1) T ADT
NEFIFEZFT, A742 LY 2T @S —KF5IE) THRLZIOIC, ETOALUBMER ICHEFSNAZLITHEEL TIEE N,
ZIUIZEL DG E TENH O S FH O MIEZ 7KL, @R Tl 7 a—NiZig B LE T,

AT=HA VY AR LENO A TR BLERN—F T AT I D ERTE L BN A B DI IR RO [BIE (E I7) 23 B BiA0IC  Th v EE A, ZHUTY 7827
ko TR T EsA,

8.3.1. SREG - AT—42A LY A% (Status Register)

AVRIRFELVY 2H(SREGIIR DI I ERSINE T,

Eyh 7 6 5 4 3 2 1 0
$3F ($5F) | | [ T | H | s | v | N | 7z | € |]SREG
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
AHEE 0 0 0 0 0 0 0 0

° t““}|~7 - 1: £E|VY5AHAEFA] (Global Interrupt Enable)

AEIAHFFATE b i%J@L%LﬁS;fFTénét W EDSN2 T U0 ER A, F OB TERIEND A 28 /] A3 S U7 ]
ﬁﬂw x&f??bhiv“ DIABFF AL Y MMEER(0) ST D &L EBIEIVIA B FF [ ER TN J’%f EDEAHRLF A SNFTA, ]
EyM iﬁmi\?ﬁﬁt_om’ﬁ IN=NxT 2 d > THRBROO)Z A, EHHDEINIALE AT 572012, RETIM A IZE > TR EWL)SIE
T, IEYMITEES—KFBIE ) THRENDIICSEIRCLIGS T TN L > TR E(D)RCIHER ) TEET,
® t'yh6 - T: E'yhZESk (Bit Copy Storage)
by ME B4 BLD(Bit LoaD)EBST(Bit STore) i3 EEL 7=ty DERIE T E - IFER L EL T, ZOTE v A WES, LY 24 774V
DV ZAMEDE Y MIBSTA AL > CTICHE G TE, TOE YMIBLDA S IZL - TV A 77AVDV Y AAN DL yMIHE G CTEET,
® t'yh5 — H: n=7%%Y)— 774" (Half Carry Flag)

N=7%x)=(H)777 1T ONDORITHENETON—T3x) =% R L ET, A7) —1XBCDIEF A 7, iFfiERIc oW X as
B REREIELIEE N,

® t'yM - S : FE (Sign Bit, S= N Ex-OR V)

STV ENZAWN)7T7 L2 (V) 777 OPEMAIGRELR T3, SEERIC O W TR TS| EN B2 TEZX0,

® tI3 - V20 # BN IF) (2's Complement Overflow Flag)

2OMEIRAVN) 777 I X2 DB F IR R A2 R L E T, sETERIC OV TR SaSERN SRR 2 B TZEN,

® t'yh2 - N: 8779 (Negative Flag)

AN)777 1 F K O B E T OADKE RMSB=DZ R L E T, FEMIEHIC OV Qe BRI k2 ZH 2S00,

® t'yM - Z: €0 739 (Zero Flag)

Yu(2) 777 13BN OB E Tt r0)DOFE KA RLUET, FEIE BRI OV XIS RERN I FLREZ T HTZE N,
ot'yh0 - C : ¥+!)— 774" (Carry Flag)

F2)=(C)777 1 LT B OFm B EC DX v ) —(FT TR m)27m L E T, SEMIE I W QISR ER Sk 2 ZHZE,
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8.4. JAALY A% 7741
ZDVYAE T7AMIZAVROEEFRL7-RISCAv S IZ b S4L  [®8-2. AVR® CPU LML) A4 RKE

TOET, LBIRNEREFHRIEZ FER T D701, RO A TIHE 7 0 7RLR
FENVY R T7A M > TRIBENET, RO $00

o 1DD8EYMEFIAN T N ETDDEE DAL R AT R1 $01

© 20M8L M IANTUN E1DD-E bR AT 2 $02

o 25M8E M HAATU ELHD16E Y hOREF AT 3

® 1 DODI16L MY AT/ N ETDD16L Y MDFER AT E}i ﬁgg

B8-2.1ZCPUN D32 DI ANEZEL v A DM 1EER R L E T, i R15 $OF

VYR T7ANVERRIE T DIRE O FIXETOVY AN EET /LA fyfy R16 $10

L. ZRHOFRE T HE—E 4T, 774N R17 $11

B8-2. CRENDIINTEVY AT T T 422 DI D324 S e
B AEHRET 52T, ZABIET 4 AT TR ALEID Y TH R26 $IA iy yig Lo PRI
WET, Bl WHEAICSRAMATE L L CTREESNTVARITH, R27 $1B 77 T _EEAAR
XY, ZVY RIE A B2 AE T AV DE DV 28 DFRRITH % R28 SIC iy s onp Lo FOEAR
ETEDEINC, ZOAEIERITIET ISRV Y RY DT )Y A% R29 $ID 4T A
BELET R3O SIE gporE T

R31 20 R Lfnb ]
8.4.1. XLY'R4, YLV R4, ZLY A%
R26~R31Vy 24 dad F RO WSO OB IIERED D ®8-3. XY ZLY R 3R =
VET, ZNHDOVY 2NET A2 M O RMIEET NV AR E o 16t v b 7 T
TRVA FA ST, 3OOXY ZRHET MV A LY A IRIB-3TRM |y |y as |175 é;%l%) 017 E;J?;&; 8|
S N

LRI ERSILET L 15 YH (1fi) YL (FfD___0
Tl 2 OTHVAMBERRIT, CNHDOTNVA VY AIEEZENM .. B |y y'2s [T R29GID) 017 _R28 G1C) 0]
FhHIN, BB EL COMBELZ B ET, FEMIc oW T 15 ZH () 7L (FI7) 8
A=t L O

TRAFHIE AT zvy2y [1_RBLGID__0]7 __R30GIE 0]

8.5. A4yl K44
A9 IE TN — BT A DIRTE T A ORLE . BIIA TR EY T N—FV/REFONH LZ DRV TNV ADRIEIA T D IVE T, AP D3N A
ISR AT AMRETAINCETENLZLICEEL TSN, 297 W AVE VY AT Oy OYEBEGRE kI b
HRENEVEIEURLUET, 2497 KAVATIY T N—FRENN A Tr D Ay I N E S DT —#SRAMD 24y 1R 246 U UEd, A4y
PUSH@ & 1X Ay WAV A ZEPSLET,
7' —HASRAMMN D A8y ) 22T 7 N —F o FEONH LD FELTREN A B D FF Al DA U SE L > Ty 7 M k> TEZRS R HiE
NER A, FIHIASY) KAVEIZNERSRAMD I FET NV AIZZE UL AMy) FAVAIESRAMDSEEALL EIZRR ES N2 T iuid7en A,
15 HPOEI-3.2 7 EIZEY,
AT WAVADZERNIC DN T3 FRE-1.2TELTEN,

:=8-1. A4y) K148 5

ikl A4y K44 kS
PUSH -1 T —ANAAy) FITHUAENET,
CALL,ICALL,RCALL -2 F7 N—F RO L E 71X EN AR TO RV TN VAR Ay FICHUIAENE T,
POP +1 T AR DR EHEIET,
RET,RETI +2 F7 N—F ETATENABNSDEIFTOROTN VAR A INGE & HEET,

AVRD Ay RWAVHE/OZERIN D2 D8 vk LY 2R L CRIESNF T, EBRITEONLL Y MIUII(FDT NAA)FEIEI K IFLFE
9, SPLIEU MM ELESNDFRIZ/NSWAVRIBIE D FIE(T NAA)DT -4 ZEMH 5D LITERE L TSV, DA SPHYY A¥ 1%
FIELEE A
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8.5.1. SPH,SPL — 2494 £'4V4 LY A8 L1/ THIin'4b (Stack Pointer Register Low and High byte)

E'yh 15 14 13 12 11 10 9 8
$3e¢¢se) [ - [ - T - T - T (Spi) [ SPio) [ Sp9 [ Spg | SPH
Read/Write R R R R R/W R/W R/W R/W
W RAMEND RAMEND RAMEND RAMEND RAMEND RAMEND RAMEND RAMEND

£ h 7 6 5 4 3 2 1 0
$3D($5D) | spz | spe | sps | spa | sp3s | sp2 | sp1 | Spo | SPL
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
SR RAMEND RAMEND RAMEND RAMEND RAMEND RAMEND RAMEND RAMEND

(ER4#) PSRAMIZATmegad48PB7N512/2"4M$0100~$02FF), ATmega88PB/168PBAN KN M$0100~$04FF) T4, fit-> TATmega
48PBCIZSPHMDSP103FI I CE F4 A, RAMENDZATmegad8PBA3$02FF(0000 0010 1111 1111), ATmega88PB/168PBA3
$04FF(0000 0100 1111 1111) T,

8.6. AR RN EITIMIVY

AT T EATORIRT /A M) mg-4. &S DS %ﬁo)jtgugjmg

O A AR LUET, AVR CPUIZF7°(F
NAZ) IR AT 70y ) T BIE BRI
L7 CPU By 2 (clkcpulic k> CHEBhS CPUZRy7 clkcpy _/_\_/ \ / \ / \_
£, Ny 3 D EE A, Elh A HE — > .
8—4.Lif\~/\“~b“%5§k%‘i§77tx VYRS | iy A AT 52 ] D SN ]
TTANDBRIC o T LSS ILHIO “jf'j‘v\ff;/% R ; — ;
nn BESE A ETERUET, ZhTk 2 FET/ s ; ; <}
REXTEe ] | BERERT /0y | B RE e IR IS F247/ s — ; ; <

F%#éﬁ%%%%&mm“émmw_m MIPS
HIERR T BIZD D EEARWII2N AT T DI i PO
AC, X|8-5. 1 FHIALUAR &
X 8-5.1FV Y A% T7AMIRET ANERAAI )
O EERLET, By i 250 cpwuﬁ clkcpu / \ / \ / \ / \_
VYRR AT B S ALUBRE R TS A FATHER —:} ‘
T, FOFERMNELEIV VA ~EE I
F4 VYRS AN TN B

ALUBRR ZAT 1 u’\ 3

HRBIRL — )

8.7. [ty EEIY IAH D KLY

AVRIZZL D B2 DEI0A B TERRME L F9, _hgoﬁum@\%{&éﬂuw_wﬁ NI 21370 T A ARV ZERINITISI L 727 07 7 A
NIAE RS ET, 2 TOEALTEN A A ZFA[ T 57D AF—4A LY AH(SREG)DAE AL ZF Al (Db y & 2 2R FR 1 23
2T AU SRV MAROFF Al ey MBI Y ThEd, BLBO2E7-1XBLB12 7' —Miset v 237 07 780)8 b e, 7 0)' 55 hv/ 4l
WX TITEIALZ D BB IEINA0E LIVER Ay ZORPEILY 7MW 2T REEZ W ELE T, FEMMICOWTIISTED AR 7°
AY'I309 | EA T ELTZEN,

BEETO7 0I5 AEYVEM O TALTN VAL 2y e BDIABANTIE L TEFRINE T, N /IDOER7e—BIL38EH D [EIY A H | TR
SNET, ZO—EIIFFEEIIABOENENH RO E T, FATN VAR LY @ ESENEAL T3, Uy baS i @B SENEAL TR 234k
ERENIALBSRO(INTO) T, EIVIAFA A IMCURIFEIL Y 22 (MCUCR)DENVIA 27438 R (IVSEL)E v D% E (DI k> T7'—h 7
Ty 2 fEISCEE A~ B T ET, JVELDFBRICOWVWTIIISHED EYIAHA | 2B L TLEEWN, JEyb A 78EBOOTRSTEa—2"D
707 T MONZ LA TT b 77y afBIRSCEA A~ B CEET, 1TTHD 7 -t I-4XiE - EFAAPHRAHLAIRGEL B 27097307 )
HTELIEEN,

FNIA DL Z HERENIA AT A (DL Y MMRER0) XA, 2 TOEN AR IEEIESNE T, EHEY7 W=7 132 EEIIALEZTF Al
51z EEALFF RO yb~GRE 1 2 E T E T, TO%RETOFF AT LIZEIVIARNBIEDEVIAHN—F TEIIAD FT, 2E
ABFF A (DL Y MIEND A B S DB IRRETDM SN FEITESNDE, HEFICHRE)SNET,

RAFNZ2ODENAHLTFEANRHVET, 10 HOERITENIAARTERTT) 2% EDTHERICL > TREISNET, ZRHOEA
IR CIXENDIA DI —F 0 A FATT B2, 707 Th 835t e D EEDEI AN IS ZHR L A—RNT2T D353 5EIDIA
BBRTT) 2 fRERO0) L FE T, BIABBR 777 13 MRER0)SNDRETTV O yMILE ~iw R 1 2 EL LI L > THAERRO0) TE £,
I D ENIA BT AT Y MMERR0) S TOD RN EINIA RSN Z DL, BIVABRTERTT7 D% E (DS I, EI0IAH DT A&
DM, FTAXZ DT Y T2 T I L TREBROO) SN A ETREBUREDINE T, [FERIZ, 2FIVIALFF (DL v hAMEER(0)Z I TV
5&5a:mif:ziot@%@%lmﬁ?f%{%iﬁ:éaiﬂﬁ“é%ﬂm&%ﬂ%ﬁa*ﬁ:&“ﬁ(%hﬂ\%ﬂ IAAFFRI(DE Y MR E ()X
NAHETEESN., TDI=D)% TEILIBIZE > TEITSNET,
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22 B OEIAFHIERUTEN A A S INTFET HRVEIH LE FET, ZIHDEIALI IS T LHEI AR R 7T B RF-> T D
IR F A, BIDIA DN Al SIDRNTEI A A S DNHEIR T 5L, ZOEVIALTEEIS N ET A,

AVRWENIA LR &S E 700 T AR AT B IAB DO D BN LD L Lo S Z2EITLET,

AT=HA VY AB(SREGUTENV AN —F v ~FEITREORLTED  HIRIRFO B ED B BN THh NN SIZER L TLEE, 2Ly
T I L T 2T U0 8 A,

BIALE T HZDICCLIMA ZHEI & BDIAIIEBICE LS E T, CLIMS ERIFFICEIVIALNEZ > T, CLIMS %
(ZENDA TR T EATS N FER Ao RBNIHEERHIBREEPROM ZZIA L FNEFIZEIIA R Z B L3 D720, ZHNEIMEZ D0 ERL
F9,

TtU7VEFE7 1Y 7L
IN R16, SREG sAT—HA VY R B ARAF
CLI ; EEPROME XA 4 FJEFHI VA 2K 1E
SBI EECR, EEMPE ; BEPROM == & 5A 75 7]
SBI EECR, EEPE ; EEPROMZE XA 2B ik
OUT SREG, R16 SAT—HA VY ARG )T

CE:E7'0y 7445
char cSREG; [k AT=HA VY ARATEIE R */
cSREG = SREG; /% AT—HA VY ABBARAE */
__disable_interrupt () ; /* EEPROMEZ AL FNAHE DA B IR (1 */
EECR |= (1<<EEMPE) ; /* EEPROM 2= E=ZIA B 5T A */
EECR |= (1<<EEPE); /* EEPROMZE XA Bl hh */
SREG = c¢SREG: /% AT—HA VY AR BT T */

FNIAREFF AT HI2OICSEIf A2 & IRBITRENDEINTE DIREEEIVIAFITH JE N> TSEI A DOIR DB NFEITSIE
‘é—O

Ty EEEI N 745

SEI s EEIA TG ]

SLEEP SIKIETZRERAT (FIVIARFFD)
CE:E7°0y 7L

__enable_interrupt () ; /% EE|IAFLFFA] %/

__sleep(); /* IRIETEREREAT (BIVIARFED) */

iE: SLEEPAn & £ TITHIVIAZEE L | fREFIDIA L FATANIR I TERE~BATLE TS

8.7.1. YA A it & B R

FEAT L2 TDOAVRENDIA IR DEN A B BAT IS BN TR/ Ny ey BT, 47ay 78 #11% . BEROENDIA BN —F 56
BH7°0)Th NJE TNVANELTENET, Z047ay) BRI 7 07 75 A 2(PC)DI Ay ) FITRIE(T vy ) SV ET, ZONIHIE
FEAER B0 IA SRV —F 0 ~D LA 31T, Z D3I 13 3GR#E: Z AU T IMP A S =3%407E . RIMPA S D4 132) /0y ) JE 1 5
LET, BEFAIGSFEITHICEVIABRDKL DL, TOE AL ONDHIN, ZOMEN5%E TENET, MCUMAILTERED
REIZENDIAB DL Z DL, FIVIABRIATISE R IZ47ay 7 ARSIV E T, ZOBMNTRA IR ILTEEN GO BRI 2T
VC‘TO

EIA BBV —F o SO T4 ny AL 3, Zbn4rny EHEAT, 70775 hy A(PC:2N AN DALy I I HEN R SFGR Y
TV Ay Y FAVATEENINEIU(2) . AF—HA LY AR (SREG) D AE| DA LZF af(DE 3 ER B (DS ET,
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9. AVRR®D 4tV

91. 1=

AR [TATmegad8PB/88PB/168PBDO A FEAT) A 2R L F 9", AVREEEIZIZT7 0 T A ATV ZER L7 —4 AR ZER D20 77 AT 22
DBHVFET, MZ TATmegad8PB/88PB/168PBIXT —#{5-AF FHEEPROMARY LT, 30D AR ZE AT — AN E /I TN L
AT,

02 EEEFMZ AIRELI NI FLAI7vV1 AT

ATmegad8PB/88PB/168PBIX7 1/ 7 M A FIEEE WA Z PREZ24K/8K/16KN' A b7 Ty va AV &Fy 7" BIZE R ET, &2TO
AVRETS 16 E21TL328 yMED =D 77yva AENF2K/4K/8K X 16¢ Akbf%ﬁkéniﬁ Y72 TARFHED T8 . ATmegaS8SPB/16
SPBD77yya 707 5 A ZERIL7 —b 7707 7 08I LS 7 07 7 MEE D212 b ET, JVELOFENIZ W TIXI86 EH D
[SPMCSR - SPM#p 3 &Il fH /IR BELY A% | TH D SPMER{EFT nf (SPMEN)uﬂi%_%QZéW\

7T9v 2 AN EAK10,000[H] DOTEE/ E XA LB A3 H Y F9°, ATmegad8PB/88PB/168PBD7° 1) 7h hy/#(PC)IX11/12/13
by MIE T, 1o C2K/4K/8K7 1) T A AEINLEDTNVAFRE T, 7' —h 707 T AGEI OB EL BIFR 32 7 My T A3 FH 7 — Mt $2 " b

F172HOTEET RY 73VY — ATmegad8PB I L1TTH D7 ~h B~ g9 1 ATmesad8PB I9-2. ATmega88PB/168PB
YXIE - ETAARHRAHLABELGBER I 077307 - ATmega ﬁ“ny“ngzgnggﬁ ' meygﬂ?.a«% AT EREE
88PB/168PB | CiffllCFlik S ET, 18THDIAEY 7°'BY 73V $0000 $0000
Y NESPIEIX BN T 0 T3 S ENET DT Ty A8Y 7°0)' 7300

DFEMI7ZRFLRZ T A ET, o 7077 0
EHFIELTO7 175 A2 THVAZERICERE CE T, (LPM | | [BHA78770H 779V At
i RLi 2 ) 779V A
WA OBBLETOIL T ITI3EO [SEETHMIVY TR A WA
SnET, $07FF 777v2 A2 | $OFFF/$1FFF

T —4FSRAMAEY
X 9-3.13ATmega48PB/88PB/168PBDOSRAMAENMERY HiEE R LET,

ATmega48PB/88PB/168PB TZINROUT A A T FPHRIL 264N [E THEIN D IVH 2L D B D EH 2 Ff > &~ /0 av/bp—7 T
$, SRAMGT =4 Z2 )N $60~$FFDHEFRI/OZE Bz % L CIEXLD/LDS/LDDEST/STS/STDMS 721 2ME 2 £,

T{ﬁ768/1280/12807 —4 ARINEEILV Y R T7AN 1/ OAE)  LIRI/OARY , T =4 A PNJESRAMIC FE T4, JeBAD 32N BTV Y A4
T7AN IR DB E I THEUEL/ O AEY , RO 160ALE TIHEIEL/ O AE), F L CIRD512/1024/ 102401 B3 T —4 FANESRAMIZ FETET,

WO, T, ZEAAT XL, AT (R, FRBIH RO 50  mo-g -4 4t)EER

BIDTNVAFREFRRITT =4 ARY(ZEM)EMEHELET, VLV AY T7AVNDLY

AIR26~R3LILFHET NV B AL 4 LS SN T : EDyAstte S I/AOIN)
- . VY AR 7740 (RO~R31) | $0000

l-*’ff‘fl\ ]/Xj:EU:F_ j:T __5 Fnﬂ {ZISL\—E%i—a—o (32 X 8) $0f(\)JlF

PN ERIEENEILY £7213 2V 2 TH 2 BNDIEUET ML 2B D637 ML & — $0020 $00

I REET, I/&; ;)9 9 A

BB TR 2 L B ROV BB VLA B A D I - ggggg $3F

(HEDIB)X,Y,ZT NV A VY A (1) ET- NG 1) S ET, *fﬁﬁlg&v‘g) Ay 0!

ATmegad8PB/88PB/ 168PBM32MH D ILIAL Y 24 . 64{HDI/OVY 24 . 160 — $OO0FF

DIEAEL/OVY 28 512/ 1K/ 1K A DT 4 F N BESRAMIZZ AU A COTY INESRAM 30100

G ERMAZBEL TR T /YA TEET, LY R 774U 12E O NRALY A4 (512/1K/1K X 8) $02FF/$04FF /$04FF

7740 TR ENFET,

9.3.1. T=4 *¥) THtA 44305

ARIEIINELAEY 77‘[2?( KT D—IKBYRT VYA AT D 9-4. F ’)1FHI7~]ESRAM77‘|Z7\HHJ§

BESA R L ET, 77 HNESRAMT 7t 21X B 9-4.TFL = (TD

Wsnsroiz2 clkcpu)%,ﬂ;ﬁfﬁiﬁéﬂiﬁ“ ;
) PR _/_\_/_\
(GRE) NHESRAMO T/ A% S Trfe M7 AT, T2or | L0777 clkery /—\ /—

A CTHEITEN, TITHERT MV AZ TG/ (F )/ N2 Emo7r A YEBTIVA,

WL, T2 TEBEOT/ANMTONET, %kt T 5 Fh : : (:——

(TDIZROAFDOTITT, HEAH WR 3 R — |
7oy — —~C >——+
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7' —3FIEEPROMA%!)

ATmega48PB/88PB/168PBIZ256/512/512/N" A DT —4# FHEEPROMZ & 2 F 9, ZAUTH— ARG EX TEXH 0B LT-T7 -4 2z
MELTHERR SV E T, EEPROMIZ ALK 100,000[8] D1 25/ EZIA A BIE O AR HY F9°, CPUEEEPROMB DT 7Y AL LLRED
EEPROMT NV A L' 24 EEPROMT —# Ly 2% EEPROMIEIV Y A4 CEEANZ R 3L ET,

I8TE DAY 7°09° 3309 JIXSPIEZ XS 7 0 ) 7307 OFEM7e stk 2 & A E 7,

9.4.1. EEPROM74t 2

EEPROMT 7t A V" A# X1/ OZE[E] CT /Y AR RET T,

EEPROMODYH 2/ EH XA ZGRIE LT /AR RIZIS HOR-2.THR LN ET, GEHIAZID) H I HRETT Y, MHE
VTNIET RN AR EET DI BT TIESV, I F 2N AEEPROMICEL S A 2 G T3 Ar, VW< Om D TR E S B AIE
IR0 ER A, BEEIZIER L B CILEIRE A /BB CVCCHECMIC LR/ X TRELEI T, ZAUXT NAADMAJE DR
fE1. 570y ) BRI AW T/ N L ORSINAIVIEWEE TEIT T ARV E T, ZNODIRE CRIEE RS 5 T HED
FEHNZOWTIEZLL FOTEEPROMT —44E IF DA LE | 2B B TZE W,

T DEEPROME ZIA B2 [j 19572 R H-EA B FNRICHEDRT IR E8 Ay ZOFEMIC OV TIZIEEPROMIEIL
VIAADFBALISEH DI IEDBENAMNEE AH | LT DBEN A EE AR | ZB R CRLESWERE AT BN,

EEPROMZS#E EHE CPUILIR D N EATS A RNICA my /S IS ES, EEPROMAE LD E, CPUITIR D4 735
fTENDENC2/my ) B IE LS ET,

9.4.2. EEPROMT —4{t(TDH1E

RVCeCcoWIR T | IELEWET A7 DG EIE A CPULEEPROMIZHT L TIE 3 X A7 IZEEPROMT =4 3MEIF A3, b0
MIREIZEEPROMZ 9 Jo b Be B D 251 L[ T IR G LOfEIIR 23 H S & T,

EEPROMT —LIHTBEIMETEDHEED2 >DIREEICL > TRZESNEF T, 12 H LT, EEPROM~Di@H DO EZAATIE
ELLEMET A2 DEARE LR LI T, 205}:1,( B EIMETE DL, CPUR MBS ZMiE-> CTETLEE T,

EEPROMT —#{bIT IFIR OHELER FHZ L TR G ITHET LN ET,
ARG EIE L ORI . AVRORESETZTEME(LowIZR > TLIEEW,, ZIUTINEARE MR 43 (BOD) & FF a5 &1

FoTITAE T, ABBODDMIHEBESLELLIBIHELEL — B LW E | SMHBIERVCC) ty MRERIEMEX £, FEEAAL
BEEATHII M I DL ZOEZIALBRIEIIBAGBIRE LN T 27201 X (kD 78 TSNET,

95.1/0 A& (LY %)
ATmega48PB/88PB/168PBDI/OZE M EFlT242 H D LY A3E4Y TRENET,

ATmega48PB/88PB/168PBMD 4= TD1/OLJE A REIL]/ OZE MICELE SV E T, & TOI/ONLE X1/ OZE ] E32{E DL EZFEL v 2
ARIDT =455 21THLD/LDS/LDDA A EST/STS/STDM AL TT 728N £ 4, TRV AFFH$00~$IFNDI/OV Y 241 LSBIf
£ LCBI A Off I CHEBEAICE YN T/EARTRE TS, ZHHDVY 28 TIESBISESBICAH A DO HIc k> TH—t yMES A T F
T, INZLDOFEMIIOW UL ST EN I EZEE2 S BLTLEEWN, /O EMAINEOUTEFEHRFLI/OT NV A$00~$3F M o u7e
IR ER A, LD ESTRGEE, 7 =422 E LTI/ OVY M ET I AT DI Z OO TNV AIZ$20 3 IR S e s
DEH A, ATmega48PB/88PB/168PBIZINRLOUTHI D T T HIL7-64(7 & CTHIZEEN DLV EL D JE DS REH 2 H >E A&~ (/8 avb
1—7¢, SRAM(T'— 422 Fﬁ)P‘ﬂ$60~$FF®#6§I/Ouﬁﬂz ZHRILUTIZLD/LDS/LDDEST/STS/STDAR S 121 Mt 2 £37,

TR DT NAAE DIIBIEAARDT=0 | TIEASDE S . TRIE YN0 ENNLRETT, TRIFEAL/OAE) TRNLVATHL TE) N
HRETIEHVERE A
ARRET T DN O)NTFNS~EREL 12 ZEL 8L > TIEER0) SV E 9, CBIESBIf S IIM D2 DAVROKETIE7Z2<, FEEL v
TEEREL., (6o TIRIETT7 DI b D EE TeL Yy ARAE 2 D2 LI E L TLIEEW, CBIESBIf A 1XI/OT NV A)$00~$1FDLY”
A TCOIHEELET,

I/ OLJELAHIAEY & 2 LA DI TR S E T,

9.5.1. JAAI/OLY R4

ATmega48PB/88PB/168PBIL3- > DL HI/OVy 2% kT, ZNHDVY AT E DIEBMOKMNTH I 2 K IC R0 EEY
77 OKMNTH T, 1/O)THVAFIFAS00~$1FD LT/ OVY 24 1ESBI,CBI,SBIS, SBICH 4 O ff Fl CELEEL vk T/¥ A3 A RE
‘é—o
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9.6. *ERBERLY A4
9.6.1. EEARH,EEARL (EEAR) - EEPROMT7F LA LY 24 (EEPROM Address Register)

E'yh 15 14 13 12 11 10 9 8
$22(342) [ = | = | = [ = [ = | = | = [|(EEARS)|EEARH
Read/Write R R R R R R R R/W

KT 0 0 0 0 0 0 0 RAE

E'yh 7 6 5 4 3 2 1 0

$21 ($41) | EEAR7 | EEAR6 | EEAR5 | EEAR4 | EEAR3 | EEAR2 | EEAR1 | EEAR0 | EEARL
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

WA R R R R R R R RE

® t'yk5~10 - F#J (Reserved)
ZNHDEYMNITRISNTEY, FIZ0EL THAET,
® t'yF9~0 — EEAR9~0 : EEPROM7} LA (EEPROM Address)

EEPROMT VA L 24 (EEARHEEEARL)IZ256/512/5128 A NEEPROMZE 5] EEPROMT ML 2% 48 E L £, EEPROMT —# ~N'AMZ
0~255/511/51 1 CEARMIZE SV E T, EEARDHIHUE IR E T, EEPROMMNT /¥ AS NS THAIRNZE U/ E L4
X720 FH A,

3¥: EEARSIZATmegad8A/48PADAE L v T, FICOME IR TF IUT R ER A

9.6.2. EEDR - EEPROMT -4 LY 24 (EEPROM Data Register)

E'yh 7 6 5 4 3 2 1 0
$20 (3400 [ QusB) | | | | | | [ (LSB) ] EEDR
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0

® t'yh7~0 - EEDR7~0 : EEPROMT -4 (EEPROM Data)

EEPROMZE:Z A LB %L CEEDRIZEEPROMT MV A LY Z#(EEAR) CE- 2 727 N VADEEPROM~ENNAHRET — A% G I E1,
EEPROMGit A A A EpEIZ 5% U CEEDRIZEEAR CH- 2 727NV ADEEPROMM G FE A H LT 7 =4 & & A E T,

9.6.3. EECR — EEPROM#I|##ILY" 24 (EEPROM Control Register)

bk 7 6 5 4 3 2 1 0
$1F ($3F) | = | — | EEPM1 | EEPMo0 | EERIE | EEMPE | EEPE | EERE | EECR
Read/Write R R R/W R/W R/W R/W R/W R/W

FHEE 0 0 RE e 0 0 RiE 0

® t'yk7.6 - F£J (Reserved)

INBDEYNITRISHTEY, #IZ0EL it

® t'y}5,4 - EEPM1,0 : EEPROM7'RY 5309 #85ll (EEPROM Programing Mode Bits)
EEPROM7'r7' 737 FlijIt v % € IZEEPROM7'R  Z£9-1. EEPROM7'04 5304 #& R

iﬂ{/ﬁﬁij@@]éﬂéﬁ)%ﬁ?%biﬁ—o 100)34567\%& 0 0 3 Ams lilgcé{/ﬁ,co)?ﬁi&%%ﬂ#(}lzﬁj\%ﬁﬁ{/ﬁ)

BEIREH R EFHESIASL), 32D 5

HEMEL L T R L EZARBRIEL S HEL TF -4 0 1 1.8ms HEDH
7Y FATH(EIENARETT, K EEICK) 1 0 1.8ms EXIAHD I
$27° 07 I3 R FRI-1. /RS E Y, EEPE 1 1 - St I TR
NHFE TSN TWBRIZEEPMn~D E D E XA
HHEHSNET, Uy i EEPMnt 'y MEEEPROMMN 7 07 730 7 VR R 2B 00 12 by &SV E T,

® t'y}3 — EERIE : EEPROMIZ/ERIE| Y 5A A 25 A] (EEPROM Ready Interrupt Enable)
EERIED 1 EHZIAFIFIAT—HA LY AH(SREG) DAEIIAAFFAI(DE v 3E% E (DS LT D725 EEPROMERE A EIVIA Z A FF Al L E

$, EERIEDOZE XA T, ZDOEVIAZZEE (ELF£4, EEPROMIRIE A B A I I AFER M AT) (7 Ty V2 A EEEPROM)AY7 0753
VI D UE(E AT R STk T A EIIAL A3 AL F 9, EEPROMEB XA ESPMATS DM AEN AT RS ER A,
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® t'yb2 — EEMPE : EEPROME 7°'04" 5455 A] (EEPROM Master Program Enable)

EEMPEYy MZEEPROM707 7 AFF Al (EEPE)L v b | FEHZIA D 2NN E BB ER D £7, EEMPEDRS R E()SNDHE, 478y

JJEEAN DEEPERR (LR A 72T NVADOEEPROMZ 7 07 7 AL £9°, EEMPEA0725, EEPERR E(DIZEELN T4, EEMPEMRY7M =7

ko TREWSNTLUEIE, 4yl BB AN 72T N 2D v 0127 ER L £ 3, EEPROMEEIA L FNEIZ DWW TIZIR DEEPE

FLIRZ T ELTEE,

® t'yM - EEPE : EEPROM7°RY 5455 8] (EEPROM Program Enable)

EEPROM7 B/ 7 A7 A5 E-(EEPE)IZEEPROM~D 707 73 7 #F /[{§ 5T, EEPEA(1%)EH iuH e, EEPROMIZEEPMnt v % &

WP~ TT 0 IAESNET, SR 1 EEPE~E N ABNICEEPROM E7° 07 7 AEF AT (EEMPE)E yMT 1 2 E s 2T Ui e b3, &b

FAUEEEPROMEZIAAGH )T TN FH A, EEPROMAZ ZEEE RO FNEICHED) RE T (FIES.LA4.DOIEFIZTEE TIEHV E

Jd:/l/)o

. EEPROM7° 0/ 52 [ (EEPE)E Wb 3012 B E TR B £,

. SPMAI 1 /IRFEY ¥ 24 (SPMCSR)DSPMIBAERT AT (SPMEN)E v A3 0L 72 5 £ TRB £,

. A a|OEEPROMT NV A% EEPROMT NV A Ly AH(EEARNC EXF 3, ((F& . BHEA))

. A BlOEEPROMT —4%EEPROMT —4 LV 2#(EEDRWCEX T, ((TE . BT

. EEPROM#I##IL+ 24 (EECR)®EEPROM 3 7° 07 7 5 ZF 7] (EEMPE)t 'y MZ 1% . EEPROM7°1n/°7 5ZF Al (EEPE)E Yy MZ 0% AR 2 X

F9,
6. EEMPEL v % E %470y B HIPNIZEEPROM7° 077 AZF R[(EEPE)E b ~GaTR 1 X 4,

CPUMTTyva AE)EZIAL T EEPROMIZ7 1) TAGEZIAL D) TEEE Ay V7M=T IZHTHEEPROMEEIA B & 46D HRIIZT 7y

Va AR)DT0Y T IRGE T SN TODIEERE LT IUTRVER Ay 2037 M7 37792 ARV ET 1) TNEEALE)THILE

CPUIZFFT 7 —b 0= 2 & o3 572 0B L ET, 77yva ARYNIRL CCPUIL L » THHFINZRWRE, 213 c&EEd, 7—b 7°

7 IO NWTOFEMIZBEAL TUXITTEDO 7'~ 0-4X 1 - EFAAPRAHLAIBEGEE R 1) 7307 | 2T ELLE S0,

EE: TIES. L6.FHDOEIVIAZIIEEPROMET 17 AFF AT A RF [l 3 57200 | HEAZE KMV E T EEPROMET /224
HENIA T —F Y DMBLOEEPROMT /¥ A% HIlTL | EEARCEEDRAAE EEX AL, HliL7zEEPROMT /7t 2% RIS 7, =
NODOMBEABET A0 2 TOTFNEF . AT—42 Ly 24 (SREG)DREI AL ZF AT (DL Yy MIFER0)ESN THWAHZ LN RSN
i—a—o

EBXIALT 0TV T I AR R DM S A & EEPROM7 077 AFF A (EEPE)E y MIN—N =T I2 k> TREBR(0) SN £3, EEPESR

EMSNTLEIE, ROMANEITSNDRNZCPUIR2 EIE (LS ET,

® t'y}0 - EERE : EEPROMER&3A #A 58] (EEPROM Read Enable)

EEPROM ¢ A 3A & #F A5 5 (EERE)IZEEPROM ~D Fi A A A AMI—7CF, EEARIZIELWT NV ADSER B XD &, EEPROME A HY

LE @9 5720 ICEEREL y NI 12 E ) NRIT LR Y E8 A, EEPROMZE A H LT 7Y AL(F D) LS TiThiv, BERL-T—41%

EHIZFIHTXE9, EEPROMMFEENDLEE | IRDME NI TINDENICPUIZAE IR IEShvET,

i B 135 A S REZ BRSO A RTNIZEEPEL v Nk —) 0 ) RE T, EBXIALRT 07 TIBMEEITHDEA . EEPROMTNLVA LY

ZA(EEAR)DZE B, EEPROMEE A Bt TEEHR A,

EEPROM77'EX0)H#FEE 5:*§E(§ﬁW}§RC%ﬂ§%§ﬁ%ﬁbﬂi ig_z_ EEPROM%%%&H%FE?

[ 2 B N O R

¥, FTI-2.1XCPUMNSDEEPROMT /Y ATk 9B K )2 E X =
AT R LET, HE WENSHNES |
EEPROM#E XA Z+(CPU) 26,368 3.3ms

(GR3E) 2B D=, LT OEEPROMT /725 15 B ML £LTz,

9.6.a. IENBENAL 7705308

FESBENALN 7700 T30 DA I3 B R B /E T, EEPROMIINA A ML L& i I IXEEARIZT NV A, EEDRICT —4&E) /2
FAUEZR0ER A, EEPMnt w23 0072513, (EEMPE 1 &2 E LD D4F N O)EEPED | EEIARIIIE £/ EX AL EMEL L

BLET, HELESAZOWFAMIIURIETI IO, #6707 730 7 R HIZRI-1. THE 25N EY, BEPEL yNIHELESIALE)
TENTE TSNDETRIENTHEVET, TAURDBT 0 73 EIED | 1D E DEEPROMBHED FATH AR AIRET T,

9.6.b. DBENAM 7RI F3VY

20D IR HEEL L CIHELEZIA LB WZ S EET A2 LN A[RET T, ZIUT B AEFEHIRUC RN EBIREE AR NI L TY
AT ANBNT I AR 2 LB LT AR A ICE DL LINVET A, 2O FIEOEMMEEEAT-D | EDNANXNLE DN E XA LEE
AN EINTLES TWNDAZENMKTELINFT, Ll HEEEZALNSEES A0, BEE N E KR BED FITE Y AT AN
PR (R A I IR AL IS FHEAATH T LS THE T,
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96.c. HE

NAMEE T DITIET N VAREEARICEZE N2 R0 F8 A, BEEPMnt v b2y 01725, (EEMPEN 1 & E )3 dL7= 1% D4JE HIN D)
EEPED 1 EBXIALITIEEEES T 2L 30/ 7307 IR I-1. THE 25N Fd), EEPEL yMIEEBEN % TENSET
FHENCREEVET, TANAART 0 I3 7 BEF | D E DEEPROMEMED FEITH AR AIEETT,

9.6.d EZIAH

(Fr N EZZELT2D [ HEIZEEARIZT VA, EEDRIZT —4&E 072t iE7 20 8 A, EEPMnt vb2Y 107725, (EEMPEA 1 &3
D% DAR YN D)EEPED | EX AT EZIAAHBMES T A REN L F9 (7 17 737 REEIEER-1.CTH- 2 541E 7)), EEPEE Y MX
EABFMENTE TINAETHENHEHEVET, EPNDIREMENESIALBNIEESNTLESTWRITIE, TEORIFL
T —HE KA T BIRENRTHUT RO FR- Ay T AYRNT 1Y T2 BIER | 10> DEEPROMEMED FATH R TTHE T,

WD FIET 27 ) E5EECEFE TOEEPROME %, EXIAL T3 I B E AL B A R U E3, AT 21X 2EA
BEEIENZ Lo OFENA B IS AL, 2B D BB EITHICEI AN E 2O ETHE T, ALY 72T N7 Tyya 7' —h p—4"
DIEWETHRE THHVET, FOLH72a— N DIEET 5854 . EEPROME XA L BRI TN DN EIT T BSPMA A D5 TH - 1alE
enFER A, GRGE BN LRENIFAEELELTWET, )

TEU7VEEEI N 745

EEPROM_WR: SBIC  EECR, EEPE sEEPROM7 0 9307 52 T 7851 A%y 7°
RJMP  EEPROM_WR ;s DLATOEEPROM 7 0 937 52 T S T4
LDI R19, (0<<EEPM1) | (0<<EEPMO) sV N/ i I N el S )
OUT EECR, R19 S S UVA VAN Vil e
oUT EEARH, R18 s EEPROMT NV A AN A MR GE
ouT EEARL, R17 ; EEPROMT NV A AN (MR E
OUT EEDR, R16 ; EBEPROME X IAAREEZ TR E
SBI EECR, EEMPE ;EEPROME7"07 7 h3F AlE Y bR E
SBI EECR, EEPE ; EEPROM 707 737 BRIR(7 07T AFF Al By ha% 1E)
RET SRV L e~ T

=:8705 7L
void EEPROM_write (unsigned int uiAddress, unsigned char ucData)

{

while (EECR & (1<<EEPE)); /% LLRTOEEPROM7 07 737 58 T T */
EECR = (0<<EEPM1) | (0<<EEPMO) ; /% X7 0 I3 ) TR E */

EEAR = uiAddress:; /* EEPROMT N VAR E */

EEDR = ucData; /* EEPROME XA B MEZ G E */

EECR |= (1<<EEMPE) ; /* EEPROM3=7"0/" I AFFH] */

EECR |= (1<<EEPE); /% EEPROM7 07 737 BibG */

}

WROa=F LT 7 ) F7ELCE §E TOEEPROMRBE A AR B AR U E 3, ABITENIAZDHIEHS L, 2R DD B FEATHIZEY
IABEEZROHTR T,

Tty7EFEI Y7L

EEPROM_RD: SBIC  EECR, EEPE s EEPROM7°0) 5300 52 T 7213 A%y 7°
RJMP  EEPROM_RD ;s LLRTOEEPROM 7 07 730 7 52 T Tk
OUT EEARH, R18 ; EEPROMT NV A BTN AR E
OUT EEARL, R17 ; EEPROMTNVA TN A% E
SBI EECR, EERE ;s EBEPROM it 7+ H U BR AR (G A2 3A A5 AT By Nk iE)
IN R16, EEDR ; EEPROM it /4 H U % B A
RET HEAGN STy -1

EEVABIR
unsigned char EEPROM_read(unsigned int uiAddress)

{

while (EECR & (1<<EEPE)); /% LARTOEEPROM7 07 737 58 T T */
EEAR = uiAddress; /% EEPROMT NV AZRE */

EECR |= (1<<EERE); /* EEPROMzt /4~ i UBH 4G */

return EEDR; /* EEPROMGt & H U 2 B s 18 05 */

© 2017~2021 Microchip Technology Inc.b# D234t SEET —4y—-b DS40001909B - 195



ATmega48PB/88PB/168PB

9.6.4. GPIOR2 - ;N.FA1/OLY 242 (General Purpose 1/O Register 2)

tyh 7 6 5 4 3 2 1 0
$2B ($4B) [ _(VMSB) ] | | | | | [ (LSB) | GPIOR2
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

AT 0 0 0 0 0 0 0 0

9.6.5. GPIOR1 - ;N.FBI/OLY 241 (General Purpose /O Register 1)

Eyh 7 6 5 4 3 2 1 0
$2A ($4A)  |_(MSB) | | | | | | | (LSB) | GPIORT
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

I HAE 0 0 0 0 0 0 0 0

9.6.6. GPIORO — ;N.FA1/OLY 240 (General Purpose 1/O Register 0)

E'yh 7 6 5 4 3 2 1 0
$1E ($3E)  [MSB) ] | | | | | | (LSB) | GPIORO
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

WA 0 0 0 0 0 0 0 0

9.6.7. EIEDT NAAID

EABBT NAATEERN 2B/ T NAADE R B E T, ZIUTE BB ICHDHETF O) I ET NA AT T DDIHHZ LN T
F9, TAAAIDIIE FHE DV RIS EAERINIT I YA T HZEN TEAINANPLREDE T, ZDOVY AF TRV AL E L $FO~$FSIZ E)»
nEI,

9.6.7.1. SNOBRn - &N 1F8~0 (Serial Number byte 8~0)

E'yh 7 6 5 4 3 2 1 0
($F8) BEEN (b5 SNOBR5
($F7) HFEN M SNOBR4
($F6) HENARS SNOBR3
($F5) BENAP2 SNOBR2
($F4) BEANAM SNOBR1
($F3) BENAN SNOBRO
($F2) HENAN6 SNOBR6
($F1) BENAM SNOBR7
($F0) HENALS SNOBR8
Read/Write R R R R R R R R
WIHE N A ME
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10. YATL HOyhEhnyhiEiR

10.1. )Ay) R & Z DBEE

B10-1.IFAVRAND FE 2 ny ) Rt b Z Oldts 2R L E T, BTOI/uy) BN EZ BN HA ) THLLEITHV E A, HEE
IR 2THD BENEBERIERE ) TRRASNOISHEKRILTZREDOE M IZE - T, bWy Dray) s 1k 35288
TEET, 70y RFITLLUT TREMI RS ET,

X10-1. FAyH D EEHE

FE[FIH ; 4 TTyva AEY
BAZ /T A LA A/DEHAZS CPUa7 SRAM EéPROM
A A A TClkADC A A A A
o AVR/E7) clker
clkasy ‘Fﬁﬂﬁﬁﬂlﬁlé% clkrrasi
R [ veobmgg | |vayFhys 44|
Jay R A — 3
Crrireymidnme] ")) o
A PNIERCH IR A
/[ s ER O\
T A A T A
|
2A= /4 SRy pfE B 7Y A4V H 1B W 5 H RIEf&
FE iR " - IR A W% i< WERRCH HE s

10.1.1. CPU 4094 - clkcpu

CPUZmy/IZAVRAT OBIEL IR S5 R MDF IR SN ET , ZOLIRE O OBNTILHV Y AS T7AN AT—=FA VY 28 2897
FAVAZARERT A7 =4 AR T, CPUZBy D 37 RS — i 7 B BRI B A AT T A2 LU E T,

10.1.2.1/0 9894 - clki/o

1/Oymay i35 4=/ 14, SPL, USARTD XA 721/ OE D KE 4y TlE DIV ET, 1/O7uy /IR ENIA LIS THE DIV ET A, WD
DINEBEN A I I 2 /Oy pME LS THO R SNAZ A2 ZD LB A IFF T FEFRE R EEI I L TR ShaZ &
HEEL TSN, 28BS 47 2= A TWDHALER O BREA S F Hidclk o 0ME 1L S A RRIZIE R CRITS N, 2R IERET
TWIDTNVAGRREZ AIHEL T2 LICH IR L TS, GRIF AR I EDRRV AEEL TWET, )

10.1.3. 79v¥2 9099 - clkrrasn

TT9Ya Iy )X 7Ty a Y A h—T7 = AOBWEE L £, ZD7Tyva Fuy I IZCPU ny ) ERIBFHIZIEBIL £9,

10.1.4. JERHEA447 9099 - clkasy

RS A< Ty )3T ER32kHZ 1y ) 1) A8 VIS IE R Ty ) BREVS V5 Z e 2 E RIS A< /A7 STFFLE3, ZO R 7ny /i
IT NAADMRIETERE DI T, 20842/ Wy 4D FERFRIFIHER L L CO M ZFFLET,

10.1.5. A/DZE #2099 - clkapc
A/DEWERICIZF A O /ay S8 ARSIV E T, 2TV AVEIRIC Lo TR SN M S 2 KT 5729 12CPULL/ Oy ) D
(EIEEFLET, ZAUTIV EMERA/DERGE RE 52 F7,
10.2. Y0949 7T
ZDOTNAMIIE F CRENDENTTTyVa ba—A" b yMI I o RN A RER L HE D /0y ) TERINNHVE T, BA /0y TTLD 0y
TZAVR By ) FEZRA~D AT T, O AL ~E A S ET,

F10-1. 9099358 IR CE: 1=FE7° w4, 0=7"0/'74)

= HNER DY) ZA o SRR | 128kHZPNER | BIEATE IR | 4y s g, =i o
AT \mmhgms| ) | wumsses | wonsiks | Rowmigs |CH007RE] (TR
CKSEL3~0| 1111~1000 0111~0110 | 0101~0100 0011 0010 0000 0001

10.2.1. BEE D097t

ZDOT NAALS. OMHz DR IE AT & NERCHE R &R TCKDIV8ta—2" 73707 7 A(0)E 4, fiEHFEL TLOMHzDY AT A Juy) THfFSLE
T, RLENRFR I E R SE TR TS, JKICER ESNE T, (CKSEL=0010, SUT=10, CKDIV8=7"17"74(0)) ZDREE

TOMAENFIEETW SN EZIAA&GE LT, ENbaeME LI /) i

BN TEDTEARFEL £,
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10.2.2. H0yYE2ENFIE

LDy ) TbFAIRZBAMG T DT2D DI/ IRVCCE TNINZE THHES

R EABDIC Je T CRIE AR A B BT, RI07 WDTH pEORRG Fo [0 HAW

TRV CCRARIET BI-017 . Z DA TN LTI AAR Vo ha ch 30V ch 20V Jﬁ?ﬁ
BRI 1%, 7 N A AT B R IERER (troun) DYty MR AE L £, 32 e e
ELOTYATLEIEE) b 13, ZONEI Ly Mk 2B &2 R L F 4.3ms 4.1ms 512
T, ZOBEIEETOUTIETAY T /0 TR CRIERES AL, B A EIISUTE 69ms 65ms 8K (8192)

CKSELDta—AZL > CRRESNET, BN A HE/ IR IEILFR10-2. TREINE

T, 208 D ITRFIFM | TRENDINT, Uy TN v BIEZR O B EITE L ITEKFELET,

BEIED E72 H BIIFAVR B/ N CCH IS VD E CTAVRE Yy MIRDZETT, ZOBEIIEEB L EEH L EHA DT, VCC EFH
FER IV R VB IE ARSI EN BB LINDIRETT, TN R AIEERG S N E72 13ROI E L4 B B (BOD) MM i s
NRETT, BODEIEE vy Bl DRI FE 78 VCCERFET D TL LIS, EEREER M 2R IS EF T, INE LK H
(BOD)Z2L CORCENR AR R OZE IE 3RS N E A,

DR TI 0 I INETEEHE Z DD DI > TR AR uy ) B a IR T 22 L2 MBSV ET, NE 7V Iy 23582 es D 77
ray)EEERRL . B2 by 7B R U CRE Eo bR TEECE IR B E T, DUy MNIZFDRIZBR ARSI, TN AADELT
ZEIRALF9, HELER IR B BRI T/ ny 7RI AR L . SNBSS = my 72k 26 A G | AR R £ /) A2 M5t
532K E M ETELL £,

Ty OWTCORE) TNEILFHRESE TEEEE T N ANy MBI BN L& DRE IR DO F 2 & A £, N2y Fiid
Y7 EETHEE, VCCITTE DR BIE THAH LIRS, B2 TN EOLNET,

10.3. YA ARIEE L F iR

XTALIEXTAL2IZE10-2. CaRENDH LI, Fv7" EORIEEFLE L TOEE A
NVIEIE T E- 13730 /BB D& %%T%{%zi?“
ZORIREHIXTAL2H /1 LB EIRIEZ D UK J1 R IERS T, ZAUIREMEE &2 52 F3 0, thosoys A J1%ERE)
THREI NI HEE N L W EREE T, IVMES O BAE 2 T 5 <0 ET,

Cl1&C2 imw%?&%&w YIREN T DO FIZOWNTHIZE LT RETYT, 2O T VYOI EIIES VAN FEIRE T-01 7397
RE) 1, ERED R, ZORBEOEBMES ITRIFELET, 2VAIVRIE 7 ISk 5307 VRIS O W T DR # <
DT R10- 3f5z%mia“ YIWIEE IOV TIIE R F I Lo THE 2 O T ViHEMED A& TT,

KB FIBR RSN 8 IR P CF 2 Ic b SN =3 DD B AL CEIETE E£3, ZOEERITIR10-3. TRENDS LD
IZCKSEL 3~1t;~x“¢:otofi%eini@“o

CKSELOb2—2"1ZSUT1,0ba—2" 2|2 R 10-4. TRENDHICEB AR OE T,

N —

CRE CEDIRIEIR AR D45 2\ A EHIT, JYRS

X10-2. JAFIRFEGR  R10-3. MWAIMWBAESHFEIRDZEBERER 53 03K 8 R o kT A HELECKSEL
C2 CKSEL3~1 | [EiR$#GE |#EC1 288 BIETYS
l |:|I ?TT(?SLCZZ 100 GE1) |0.4~0.9MHz - S BAERE ARV CCIRIDB DA . CKDI
Cl — — V8=023RAIRE T 2%, 2y A% /ey ) HMERR N
F—3—{XTALI 101 0.9~3.0MHz| 12~22pF ) /
/TOSC1 110 3 0~8.0MHz 12~22pF THAZLEARTE TR0 ERT A,
t GND T T FE AT IR VIR Tl 2730 7dR
- ' B 1 CORMEDNDERETT,
F=10-4. YAV FIRF /17399 IR B F K E H R iR R EENE ERFELERK
NI=5790, NI—t=7" | VEytD 5D IELE .
CKSELO | SUTIO | o\b s imeshl |  BSRI (VCC=5.0V) MR MA
00 258 X CK (GE1) 19X CK+4.1ms STy IR E) 1| i B R
0 01 258 X CK (GE1) 19X CK+65ms A S NN/ =3 11 S 159512 = ==
10 IKXCK (*2) 19X CK SEBY T/ IRE) 1 AR TR H(BOD) y b AT
11 IKXCK (*2) 19X CK+4.1ms STy IR E) 1| i B EER
00 IKXCK (*2) 19X CK+65ms A S NS/ =3 11 R S 3%l e = ==
) 01 16K X CK 19X CK FEBIYASNFEIR T AKFEERR HBOD)Y vy b Al
10 16K X CK 19 X CK+4.1ms SNEBIYASNFEIRE - = AR
11 16K X CK 19 X CK+65ms BT ASNFEIR - AR b A FE R
FE1: ZNSOFRIIT NAAD K & B I AT T TOEETRWEE S AICE > TEEI COBREL EM N EE TRWEAT

FEDONH~NETY, THODRIRIIII ANV A TIIHVEE A,
INHOBRITY IR/ RE) - COM MBS, BB CORBEBZEMLEZRIELET, 7N AADRKE
BETARVEE, JSHICE> TEEB TOE L EMENEETRWE ATV NVER T O ET,

x2: JEBELAS T
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104 {ERBLREY A5V R F Ak

IRBIBE VANV I FE SR w13 RE T 32. 768k Hz2 VAR VT O I I i (b SALCUNE T, ZUASVIRINRE, BT 25 B L A4V D ZEA .
FIHEHUESR) DB EEN2T ULV ER A, MEIZIY AV EFT IZL > TR EINE T, ATmegad8PB/88PB/168PBD % i ds
WZIEF ARV )T B SR LSV TR, Bz 7Y A2V IR I, 6.5pF,9pF, 12.5pF TOHELE i KESRIZEIL TFR10-5.2 7 &<
723N,
BB e ) 220 F B R B 344 TOSCE T AN TR 10-6. TRON AN AT A B R AL £,

£210-5. BFE1FH32.768kHz) A2 FA S IR S HE R ERZ RESR R 10-6. {EEK VAN A RIRBNEEE

PANEREE (CL:pF) =KAESR kQ) GE1) _ . B=E (pb)
6.5 75 S2kHzFE IR AR 2 XTAL1/TOSC1 | XTAL2/TOSC2
9.0 65 VAT Jay) AR 18 8
12.5 30 BA= /078 F 3SR 18 8

1 B KESRIZRHER U FEETT,

K TOSCE Y CHLEELFT AT R ECOITR A EFE > CTHEATEET,
Ce+Ci=2XCL-Cs

+ Ce : 22EHOBE10-2. TR ENAITENINT R ETT,

- Ci : R10-6. TOLVEETY,

« CL: JUAIMILE 3EF 1 Z K> TR E S L7232, 768k Hz /Y AV DA AR & T,

- Cs : 1DDOTOSCE KT AIIFlER & T7,
F10-6. CTHZHNLL0E EWEEARM A B&(CL) DY AIMT22 H DORI10-2. Tl 2 IR B (a7 h) S L BT,
R ) AV TR 2RI LR 10-8. T/REND LT, CKSELE2—2"2"0100" 721X 0101 1T ETHZ LI L > TR IZNARTNITARY
TR A, EEIRFITR10-7. CTRINDIDNCSUT 2R IZ LS TRIESNE T,

F10-7. K EKEh YA F IR 35 A E)E R REEIRK :10-8. IR B #0722 iR 2 R EHELEIRE
DEDTNAY)) N4,
SUT1,0 | 1002 ZEREF R HEAEFERE CKSEL3~0 | NT—t—7Hh 5D HESR(E A

(VCC=5.0V) A ENE SRS

00 19X CK rmi AR FE - IXBODFF Af 0100 1K X CK Gx1)

01 [19XCK+4.1ms|{&# FH-EIR 0101 32K X CK EEN R JB I 52 TE

B 19 CK+65ms | i BFF O BEEE ST THUBO BRI B I B TE RS T

11 (T#9) Lo THEHBETRWEATZITHERESNNETT,

10.5. RRIEHERNERCH RS
BEENZ LD IES T NIERCHF IR G IAEA28. 0MHz D/ ay s AR U 97, BIE LR IKAFLET 0, Zo/my/I3fEHF 1L -T
BRI IENTEXET, JVELDZEHIC OV TIE202H DO FRI0-4.5 2 ELTE I, ZOF NAAZCKDIVEEa—A' 237075 A(0) THY
ENFET, IVELOZEHIC OV TI2B B O VAT JO9IETBE D ESR |22 B Lm0,
ZDray3FR10-9. TRENDIIICCKSEL 2= D7 07 I3 12 Lo TYATA Jay sl U TR FE T, RA 7D AN SL 72 L Cl)
YELET, Uy A=NU27 DFEIER IE(OSCCALVY AAZ T8 7 07 T ASNT- R IEEN A MR EL . ZIUC L > CRCHR RS2 H &)
AR IEL £,
Y727 IS0SCCALYY A AR F A2 LI k> CORIER IEV Y 24 (0SCCAL) B HR) . T EA5 10 BB EEBAZ LR T
XFT . ZOWIEOREEEIZF]R30-4. THEAFZE R IELL TRENET,
ZORIBERNT 7 (VAT L) ry ) L LTl DEE, Thy TNy BIRER IR T4y TN v) A~ Ly MR IEA A <2 E T, T
DB ESNTREMED LD ZLDOEHRIZHOWTITI8IE D MMRIEN (M HA T BELZE,

#&10-9. RIE (A ENBMRCEIRIBEEIET 3. 5 3 - oIRCHETS R E T

CKSEL3~0 | RIBMEEE (MH2) | 5. = oMHZE W AT A A MRV COITIRAT) 22 B3 &, PIERJE %84y
0010 7.3~8.1 JE 957D IZCKDIVSta—A' %717 MONZ TXET,
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CORERMEITNAL, EEIFFRIERI10-10. TTRENDIIISUTE2— A2 L TR ESILE T, PB6(XTALL/TOSC1)EPB7(XTA
L2/ TOSCOIIFEAEL/ Ot ET 1T~/ N0 A FAFRIR 2R D E B M E LT 2 £ GRAE: el M S AT BN,

#F10-10. RIEFTENBRCHE IR A SIEERERERK

T8y Tty | e e R
SUT1,0 B | B G HESR A Rk
00 6 X CK 19XCK (F2) [{KEER MY tyNBOD)F Al

01 6 X CK 19 X CK+4.1ms R A E R

10 GED 6 X CK 19 X CK+65ms AR - EE R

11 (7#9)

EL T AAATZOBIR CHATSIVET
5£2: RSTDISBLE2—A' 3707 7A0)S DL, 707 T30 ) BIWE~DBAT Al ZARFET D728, A IIELERFIX19 X CK+4. Ims |
fEnEd,

10.6. 128kHzNER F IR 25
128kHz NI s R Es1L128kHz D /ry ) Z MG T AIRE ST BIEZR T, F|10-11. 128kHz N EP R IR LS {EFE R

ZOEBEIFIV,25CTORFME TS, A/ny/IZR10-11.TREND CKSEL3~0 ANFRELR 2K
FHIZCKSELta—2"%"001 1127 0 730 7GR E) T A Z LI L > TYATA 5611 158kt
Jayy U CERARET,

e = AR PP oy 128kHaFEIRERIIIEH IRNE S DIy /9T T, RS
IOy EANRIEND L EIRFRIEER10-12. TRENDHEIITSUT ISR 2 S VR S LTS

La—R ko TIRESNET,
10-12. 128kHz N &R FE 4k 25 FRC B0 IE A R B IR K

PR — e
SUT1.0 bomEERE | e RRLRR
00 6 X CK 19XCK GE1) | MKEERH(BOD)) vy M A]
01 6 X CK 19 X CK+4ms e il b AR
10 6 X CK 19 X CK+64ms KR EHEIR
11 (F#9)
7E1: RSTDISBLE2—2" 2370 7 M0)SND L, 7 07 73 T BNE~DBAT FIZARFET D728 | AINERIERFH] 1319 X CK+4. 1ms(ZHE
RLEINET,

10.7. 5 ERynyHES
IR ay ) TEHT NAAEBREI T HICIE, XTALLA  310-13. A ERIOv/{S S ENERERI  E10-3. SAERIOy IS B ER B 4

10— 3TT§“5J:9 %[:@Jé?}’b%)’\aéfﬁ— %{37 CKSEL3~0 Jﬁl&ﬂ{fﬁ
0y ) T NAAG LT T D7D ITIECKSELE2— 2 M 0000 PRy PB7 XTAL2
’0000127°87"7 A(F% E)éhiﬁﬁh ECAESVE S My sfE B »——XTALL
10-13.2:1R),
DI TR A BRI R 10-14. CRSA LD ITSUT a— 2 |2 ko TS L GND
nEd,
3 10-14. S &R0y {5 5 ER B) FA 2 25 SERF e B IR &
NI=29y, NI—t=7" | eyt DD INELE - .
SUT1.0 MSOREEIERSE | B (VCC=5.0V) HESR AR

00 6 X CK 19X CK 1K EER H(BOD)) 2y b AT

01 6 X CK 19X CK+4.1ms B B

10 6 X CK 19 X CK+65ms KR E5H a3{»‘5'5

11 (T#9)

SRy s G THEE  MCUD L ERBMEEREET D7D Lz B D 27 B bR T D MM ESINE T, 5
27097 A NS ~D2% LD R E 72 B BT TFREIN2WFRESIEZEILET, 20X my B coZ{bH, MCUIX
ey MR- NDDEARFET DN EINFE T,

VAT Jay ) BB S 8 FR N B IR B ERARZE LR NS, NTRay I IR B D FEATHRE A B DO FEBUE R A2 LITEBE L TIEE N, 7
HNZOWTIH25 B D TYATA J0yIRIE S B 22 L TLIEEV,
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10.8. J0y/H NEEEER (S ERYOvIH F)

ZOT NAXNLIYAT A Juy) % CLKOE N A TEES, A EFF AT HIZIZCKOUT a2 23707 7 M0) ST AU EHE Ay
ZOEMWEIXT 7 DIy i3y AT A EOM ORI EEEZBREN TR T, ZObta—A N7 17 7 A0)SDHE, I/O Y OFEAESY R AR X
. Zoray Iy O SvET, CLKOW /ey D &5 L& I IEATENBRCREIESZ & oo /ey ihi@~Ed, v
ATy RTE S E#R MDD L CKOUT 2= A N7 07 FMO)S NI D T F LTy AT A Jay) T,

10.9. 84/h) 9 FAF IR

ATmega48PB/88PB/168PBIX K & 557V 24V R IR g LA A~/ hm A R IR KT U CRICZV AV R RS 2V E T, ZORIRE
ZREDVAINDBESAFIZOWTII23EO HEER AN A RIRES | 2B 230,
ATmega48PB/88PB/168PBIX/ A</ 174 AHIRER(TOSC1ETOSCOL VY EXTALL XTAL2E Y 24 AU E T, 44~/ hv 4 SRS
FAEE, VAT A a3 2 ORIRER B OMEEVLEELE T, e VIADD | </ i AR RIELRITV AT A Jry) e L TR
IEAFENERCRIRSHBIRIF I E X £,

FERI PR REL ¥ AF(ASSR)D AN/ ay 7 3F FI(EXCLK)E y MASER B 1 A2 A D&, TOSCUTAMI my ) STDOEIINA T2 £, Feal A
32.768kHz VA4 MR D AN EL THNER /0y ) 2 ST /R D FRIR IOV TIERL03 E D T443/h70452 D IEREAEIE | 2 Z <72 &0,

10.10. YATL Y09YEIE 9 B 25
ATmega48PB/8SPB/168PBILY AT A Juy/RIE Ay Azt YATA Juy/id/ayJaiE sy BV 24 (CLKPR)D R EZL > TH AT
EFET, ZORMBEERE)IT M B ESIVDALEREE S MW RFOTE B E D HII A 2 £, ZAUT e ny /iR T 2, CPUE 2[R H
RSRE Dy s AW 3T B % MAF L £, clkepu. clkrrasi. clkiyo. clkapclZFR10-15. TRENEIC L > THRESNET,
A&y B aR ek BRI Z UV A&, VAT A Juy /e 77 B el X B ERE @ ) O B S E AT O R BN 3578y B FE -
VTR BTk T27my ) BB OEBHHINE ELRL, /iy R CTREADPEERNWZEARFELET, AiE A g L TEITT
BIVTN g A5y A Sy J I ECAEIT L. CPUD ay /I E L0 LIVER A, 1o THIZ I AN ) ieb HEL
Th, BIED AR OIREZ IR DL LT TE T 1B ~D Iy 53y FEGIVE 2 2470 IEMEZR R NII LT L THRITEEH A,
CLKPSE A ED DS H IR 097 & E DS EME B N2 BRI TI+T2~T1+2 X T2/ 0 £4, ZOM T2 oD HF R 2 ay)
UM ERRSIVET, 22 TOTURERTOZay7 JE 1], T238 HLATE 77 )8 #R e E 1253 D)8 T,
TR uy I B B OB R ES< 728, CLKPSE OB T (TR OF R EZ AL FIRIZED 2T 72 A,

1. J7ay) 43 JEEZE T #F 7] (CLKPCE)E v MZ 1, CLKPRNDM D4 yMZ 02 EE £,

2. (IRHD)AEEALINIZCLKPCEY v 083 A8 L7-CLKPS[E A EX 4,
AIE S B EL R, EXIALFHEINEIAENLNWZEEREFET D720 BIAIZE (ESN R0 ERA,
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10.11. 4099B81R LY R4
10.11.1. OSCCAL - IR IELY A4 (Oscillator Calibration Register)

Eh 7 6 5 4 3 2 1 0

($66) | CAL7 | CAlLe | CAL5 | CAL4 | CAL3 | CAL2 | CAL1I | CAL0 | OSCCAL
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

KT T NAAER O IEE

® 'yr7~0 - CAL7~0 : FIRFIE{E (Oscillator Calibration Value)

B IEV Y AT IEER B I B O IR Z LA B T2 O O N IR ORI bivET, Fv7 ' DVy | 202 H DFK30-4. T
ESNDIDNCTH TR ESNZBNEE 525, FO7 07 TASNTERIARVY 2 ~BEHNCELNET, JoHY 7 =T 1338 IR 8
AR T T DD, ZOVY ANIELZENTEE T, ZORIEFHFIIRI-4.THESND BRI IETEET, ZOFFAI
~OREITHESRSNEE A,

ZOIIEERTT Ty 2 AF) EEEPROMDEZIA LT /AR, 2O DEZIALEERNIZZ IS TREEBSNAZLIZIEEL
TLIEEE, 7992 ARV FEZIZEEPROMMDENNAEE A . 8.8MHzEN S <K IEL TV T ER A, FHTRITIUE. 7Tvva ARV E-
IXEEPROMEZIA TR 2 b LivER A,

CALTE yMIFRIEZHZE T A ERFHZ IO T3, 2Oy (0% E IR E B A0 . (DR E L& B I ET,
ZO2ODFEWHEFPITEEL ., BIOSE TIL. OSCCAL=$7F% EI1XOSCCAL=$803% & LV & E I HIZ 20 £,
CAL6~0t"yMI®A 7Z&IFAN O B I EFRFE I E DIV ET, $005% EIFE DEFHO FAXE I E 720 | $TRRR EILE OHEFH D B 5
SR E 2 F9,

10.11.2. CLKPR - ¥Av/RIE 7' JEILY 24 (Clock Prescale Register)

Eyh 7 6 5 4 3 2 1 0
($61) | CLKPCE | - | - | - | CLKPS3 | CLKPS2 | CLKPS1 | CLKPSO | CLKPR
Read/Write R/W R R R R/W R/W R/W R/W
HIHE 0 0 0 0 NEZR NESR NEZSHR HNEZSK

® t'yh7 - CLKPCE : 40yy 5 FEEZEE & A] (Clock Prescaler Change Enable)
CLKPSt' vy DB 2 FF ] 95720 ZCLKPCEE y MIGR HL 2 E ) 72T uE 720 8 A, CLKPCEE y M [RIKFIZCLKPRO LD 4=
B0 E ENNA I F SN E 9, CLKPCEIZ R XA %470y 7 JE I F7- 1 XCLKPSE y MR 2GA Za b - A—N27 12 ko CHREER(0)
SNFET, ZOHIRIRERA7my7 BN O CLKPCEY y MEE & IA A 3| BREFRH D AE K H CLKPCEE v O fEER(0)H ATV EH Ao
® t'y6~4 - F# (Reserved)
INHDOEYMNITFRINTEY, HIZ0EL T T,
® t'vk3~0 — CLKPS3~0 : 70994 FE{EER (Clock Prescaler Select Bits 3~0)
INHOE YMNIRATZ /ey TEEWNERY AT A Jay )O3 JAEZ EFRLE T, ZNHOE YMNISH O MBS G T Fiyay) JE
Wk EATHCE T £4, EMEREDIDE . D EIIMCU~D E/uy 243 B L . 2T ORI EDERE O E NS E
T, A EMEIZIR10-15.TE N ET,
CKDIV8ta—2"23CLKPSt v O #IHE 26> F 9, CKDIVSNFE7 1/ I A(IzEib L, CLKPSE v ME 0000’12y bEFiLET, CKDI
V837 1/ T M0)EHE, CLKPSE y NI #2845 JH A2 525001112V by SN ET, BAEDENES:TT AN AAD i JE R X
E W EI D0y ) TEERATE A . ZOREREIME O A RE T, CKDIV8ta—A R EIZHS T, FDfEEL CLKPSE yh~FEiFHZ &
WCHERB L TLEEW, A7 2T X BITE DO BIWES A CTT N AAD e i B EL L0 @ W B BB D ray ) e a8 A T2 556 Foo0 7253 T8
EARBIENDZEERFEL 2T TR0 FEE Ay ZOT NAAXCKDIV8t2a— A7 07 7 4(0) CHIfFE L ET,

#F=10-15. JAvIRIE 7 2528 1R

CLKPS3 0 1

CLKPS2 0 1 0 1

CLKPS1 0 1 0 1 0 1 0 1

CLKPSO0 ol 1t ol 1ol 1 ]lol1t o1 ]o]1]o]1]o]1
2 BIEED 1 2 4 8 | 16 | 32 | 64 | 128 | 256 (F#9)
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M. BEHEELRALERRE
IRIEFEREI LG H CMCURN O RAE %A —FHE IE 222 AIREICL . ZNIUCE > CTHITEL £9°, AVRITSH CHEREEE /I
ST THZ L2 B ISR T & 7R IE TR RE AR L L £77,
FFAlLT=7et | IREE AR HEsBODI IR I A o SR EE 2RI L E3, BRAHiE D7D WO DK L ERER]
TBODZEEIE+AZLENATRETT, LVZL DM HOWTIILIFED EEE & H 28(BOD)EE IE | 22 B2 EVY,
11.1. R A2 REFE I
21 HDOE10-1./XATmegad8PB/88PB/168PBD & fi/ny ) B L Z Dl 2~ L F T, ARILE YR IE T RE A& SN TIZ/en
T, RU-1IISFEIRIEERE, 2SO0 EITTEBODEEIEGE) DRI REM A R L E 7,

F11-1. BRI REICRIT5E{E/ny /S E LB IRESHER

e Dy EaE BN RIRER EIFEEER (FIDiAZ) 7k

7 ‘ INTT | TWI sPM |A/D |, _|Y 917
e = 3| o| 8 Eﬁ?j;_g ;%?; INTO | 7NLZ 739-745;2 EEPROM | Z5#t ':*j’;‘ A %l%ﬂi’ BOD
SEIEIE EvElL| —% BER (T o &=

TAN NV O|0[0] O © O O O O O | O |0l O
A/DZEHHEE AR O|O] O @ © O @ O O| O |@

NI=8ry ® O O |@ O
NPT O @ © O O O |® O
AgunA GE1) O ® O O |@ O
IRV AA GET) @ O @ © O O O |@ O

1 Iy nE UTOMRI YAV IR T E 13730 /R B T- DS II N5 & O A HELES L E T,
@ s~/ A2IERHIIRAEL Y 2F (ASSR)DFE[EII /my /(AS2)E v AR E (DS T2HE T,
@  INT1EINTOIZ DWW TIIVA VEIDIA T2 ) T,

@  7v-LBREERRHTET T,

6D DIRIETZRE DA AU ~FEAT T DITITAR IETZREHIAEIL o 22 (SMCR)DAR 1L FF AT (SE) Ly MSER BR 1 2D fL, SLEEPAT S N FEITE
NRFHIZRD £ A, SMCROK IEFERIEIR(SM2~0)t Y MEISLEEPA S 12 Lo TIEM(E I SN AR IETREE(TA NV, A/DZEH
MEGARIR, NT=H0 NT—Y=T" RBUNA  YERRAIN D E N EROIET, —EIZOWTI0EDORI1-22T ELTES0,
MCUDMK I TERE IR A L= BVIA LR HE  MCUITEBEI L £4, ZORHIIMCUIRE BRIz T4E s k<, FVIiA
FN—F e FEATL, F L CSLEEPAR D DIR DS NOEITEHHLET, T AAAIMRIENSEBTHEE LY A8 774V ESRAMD N
RIIEZ BN FEE A IRIETEREFIZY bR D E MCUIRAEEIL . Uyb N 74035 FEITLET,

11.2. (REE#HHZHBOD)Z I

IREJE MR ER(BOD)23 188 H D F29-6.ODBODLEVELL2a— A2 L5 CRFAISIL TV A&, BODIZAK IR AR IS B R 2 T R I
MUET, GiEDOT-5  ARIETERED W D22 LT/ 7M1k > TBODEZE LT AZEMEHETT, FI1-1.27EWLEE N, ZD
RIEFERETE J1THE IIBOD A ba— A I L > CTRE W ZEIE SN DREERIC K YEIZ /2B TL LD, BODMY 7MW =T TEEIEIND G A,
BODMSBREITIRIEFERERS I T4 . L HICOFFENFE T, RIED SO ENE T CBODIZH OV H BIAIZFF Al &N Ed, 2k L i+
ICVCCUVN VB B TS O @ EZ i L £,

BODEE IEENTLEH & MCURa—N DI T Akt T HENCBODNIE LEWET B2 LA ARGET 5721 ARIETZEEMN S O FE B
R FAEA260ps 2720 £,

BODZE [F I ZMCUIEIL Y 22 (MCUCR)D L v M6, BODIK IE(BODS)E vy MZ Lo THIFIE U E T, 30E D TMCUCR — MCUI#HILY R4
BTELEE D, ZO YD1 EXAI IR E T AR I TERETOBODZOFFRICL, — 2Dy D0IZBODIEEI (AN IR HE T,
WETE 7% & 1 XBODIEEh#ERE, #1575 EBODSIZOIZEEE T,

BODSE Y MDD EZIALTFF ALy b ERER I SR FNRIZ > THIlEIZ AL E 9, 30 D IMCUCR - MCU|fEILY 24 1 2 ZE<E &V,

11.3. 7AN L EE

R IEFERER(SM2~0)E v 2V 000 2 Eh D& & SLEEPA A ITEMCUZTA N VEIE~B1TEE, CPU%E 1L F923, SPL. USAR
T, 7huy thikss . A/DEHER 28BSV E—T 2= B4/ A0V 8 Uty T ) EIOIA L BERE ORI ELZ L E3, ZOIKIEERE
IEIARMIZclkcpUEclkFLASHE B I35 — 5 |, sy IZEITEHFLET,

TAN VEIMEIZIMCUIZAA v AVPUSART D351 58 T 72 E O NEREIVIA B 7210 T | AN CRL B S 72 EI0IA BB D L B 7l HE
WCLUET, 7/ iR EREI0IA DL OE BB M LSRR, T/ bl gs il i IR AEL v 2AS(ACSR)D T Hr ) bk as 2k 1k
(ACD)E &R (1) T DL > CT e el ge - BIRWNC CE £, ZAUITANVENE COTEE B 12 HIL £3°, A/DZHAN
FFRSND720, ZOBMEICBAT T DA H BRI EV £9,
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11.4. A/DEBR M S KB EIME

RIEFERIEIV(SM2~0) L I3 001" 2 E) AL SLEEPAIAIIMCUZ A/ DEBME S KIRENE~BITS . CPURE ILLET 23,

A/DEEHALE . FNEREND AT 2BREHNA VAT 2= ADT N VAR A4~ /17 82GE) T4y TN v OGEF RIS TR BN EZFFL

F9, ZORIEFREEITFEADIZcIKkI/0, clkcpu, clkFLASHEZIET5— D /ey I IETEZFFLET,

TAVIA/DERI T A MRS BRE A UGEL . VAW REEDRIEZ FTREICL T, A/DEHER DTSN TV DGA . ABIEIC

BAT I DL, BB BRI AEED F 9, A/DEATE T ENABLDOM ., SN vy b, Ty TR v7 VAT A Veyb, vy TR o7 EIDIA IR,

IKEERRHBOD)IEyb, 2BREFNA =T 2= AD TNV A—FLENDIA T A</ 7T F2DEDA R SPM/EEPROMERE A EIDA -

INTOE/ZIZINT1IDANEBL AN IVEIDIA TR bV EALEIDIAI T T D, A/ DR IR IEN ENOMCUA B T £,

SE A~/ AT FE R EAENE O BT A HEER L3, E5IC W TR IPWM., JERIEAENVE(HE8E b 443/ h9042 | 2 TP X
U,

11.5. N4 E{E

SM2~0E Y010’ & ENDHEX SLEEPABIIMCURN T4 TV EIWE~BI TS 9, ZOEIETIIIMB B IRSMEIES NS —

55 AEBENO A Fr 2RRIEFNA VA —T 2= ADT N VAR 74y TN v/ BEREIZGF Al S QU iRk sE L CEIMEL £97, SME By b, Ay T

N7 VAT A Uy b, UAy TR 7 EIOIA F AR EERR HBOD) b, 2HRE S F—T 2= ADT NV A—EEVIA A INTOE/IZINT1D S

LA NVEN AT BV ELRIDA LT T AMCULR B CEXFE4, ZORIFEREIZEARMICAER LI 2 Thraysas 1L, FERHIE

OEMEZ T EFFLET,

S VA VERENEIDIA B DN T =L VB EN DO BN DDA ZOMBEEL VAN IV VEIDIA A LB T 5 58 B BN E
JFDT=D  MCUIZK LTI R ARFFEN RTINS BE L TIEE N, ZOUAN VN Bh R O B 4 12 P8 3~ T
W DL MCUITA ETEBVEFHILET A, BINIALPERSNEE A FFIZ OV TIT44E DO THERENL A H | 2B L TL
7280, EEIEFEII2IE O TYATL ay)E&inyyER | TRENDIHIZSUTE2~A ECKSELE 2~ A CEFRINET,

NI=E 0 BENDIEREI T L& EEISREDE X TOLRBEIONRDTENDLETEIELHVET, ZHUHE SN TLES TN DK

DOFIEBN L ENIR DI EE Iy IR L E T, ZOREBIGRIE) R X221 ED [)0yh 7T | TRl Sd EIT, Uy M N iE R 2 &

T ADLELCKSELL 2R | Z Lo CERSNET,

11.6. NI—t—7"E14E

SM2~0t'y 23 011’ Z2E) N DHE . SLEEPATFIIMCUER N T—t—7 BIE~BITSH 3, ZOEEIZRD) L DD FISZ RN TAT—
2 EMELRIC T,

BA= /I B2 A SNDEG A EOITIRIE RS EIT@EWE) ZHERFL E97, 2742 LV AH(SREG)D 2 FNIA HFF (DL M SER TE
(DEI, AA= /1 A2E0) A FFF ALY ZA(TIMSK2) DA A< /i 2218 AVENDIA 35 Bl (TOIE2)E vy FE7= 1 BE R x IV IA A FF AT (OCIE2
VLY E(DEINDRE, TNANAAI T DHEDENAHMNLTHIREN CEET,

A=/ I A2 ELT @R LIRS AT BIWEA AT =t =7 EEDOR DI T A2 RSN E T,

BA= /A2 3N T =Y —7 B ECRIEAL FERIA @ 5 CTray/BREN CE F9, A~/ A0 A20FER A ny ) bl GE IRk, 44
</ A R RER R LS E T, A~/ A2 R0y ) 2 o7 WA IR IE T Zosnys ot g kS nET, BlaAT—1-T7"
BECRIEA 0y I DN EFTL T, ZO7ay 2 34A4< /A 2212 % LTI RIA AT RE/R Z I EBE L TIEEVY,

11.7. RN 1E4E

BT AN IR A /LT3y TR BN 7 uy 7R AN I AL, SM2~0t v A3 110° D EE | SLEEPASIIMCUZ AN ABIE~BI TS £
T, ZOEMEIZOMNEIY A8V DRSS EATEHE) 2R TN D BN RN TN T2V BIEL R LT, 7T A A ARG N AEEDS6
Jay ) S CREIL £,

11.8. YhaR AUV 1ENE

GNERDY) 2SN FEAR A /2Ty IR BN -y uy JRRRIANE X AL, SM2~0L v RV 1117 D EE | SLEEPAT FIIMCUZHRIRAS AN ABHE~EATS
HET, ZOBEIIOMII AN D FEIRE D EIT @R 2 R T- DB RN TN T = =7 EIEERIC T, 7 A ATIRIRAS A
EEDD6/ny /M CTREILET,

11.9. BHHEIBLY A4

B Y A4 (B1E O PRR - BABIELY A5 5 BRI E 1% 50083760 (B B & SIS RE ~D Iy s i 135 7 A 4
HELFT, JEIEREITBUR CEEL S, I/OVY AMTF AR IA Bt BEGA L TXER A, /0y %12 1L LT AR B REIC Lo
THHONTOEEEIL S ASHEE2TTOT, Z0OEISEEITFRE DEA . Iny)% (e AN I Sh A& T, JBiIHkE
EOFRENLE S Y 2 (PRRYDE Y MARE0)T B2 LI k-T2 0 BB REL 242 - AT R R B IC U E 3,

JE MR E O I 1A RIS B 2 BN E B OO 7= TG BB EL TAN VEME Gl X £3, ZOMOIRIE R EECII/ny)
BT IESET,
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11.10. ;HEE D &/ME

THBIZAVRMHIEIT A VAT A TINE B O R /IMEERBARRICEETA-DDOFNENOBRE ST, — BRI B AT
REZR PRV ME DD RE T ARIEERNIENMET AT NARADERE N P RR72 RV /D722 B IR XN A RE T, MBI NN
A TORRITEEIESNDRETT, FRCROEEET TR IK AT REH & B O ERADEX | B2 B BE VN ELETHTLELY,

11.10.1. A/DZ #2238 (ADC)

FFA[720 A/DEBZHI IR ILTERE TR SN ET, BAEENT D720 IKIETEREO TN ~BAT T HRNIA/DE LRI A IR
INBHRETT, A/DEHZENOFFZ L THUONIZHIEZ bdE IROERMD)EHITIER SN = EDE#IZ 72D ET, A/D
RSB EDTEIZOWTITI6 I HE DO TA/DEMLZE | 2B B TZEN,

11.10.2. 7109 LL 8 28

TANVENME~BAT T 2LE, THu/ SR IE DN R5 | FIESN D RE T, A/DEHMEF HIRENE~BIT T DLE, THe)
g 3L SN D ~E T, ZOMOIKIEERE TOTFry g3 B BRI b S ET, LLT ey g ge s A EL T
HEEEEZHOREDOSH G . RIRILTERETT T/ R ERI IR L SO RETT, SHRTIUI A UEE £ I 3R 1L T RE & SR
FRICEF TSN ET, T s s EIE ORI O W TIXIS9EH O (7405 LLERES | 2B AL TLZE0,

11.10.3. IEEE & H 2% (BOD)

KEBERHZRBOD)A G THELENRNRE, ZOHENEBIZOFFIZENAE T, [KE LM HEEABODLEVEL -2 |2 k-
THASINTWDERIRIERE T RIS, BUZHIFE NEZHELE T, ZAUTIDIEVKRIEERE COMEE BITIZE > TEER
—RNZe0ET, (KB FEMHRHEBOD)R EEDFEMIC OV TIIIBEO MEEERE (BOD) | 2B ML TLEEW,

11.10.4. RERRAEEE

N ERFEYE R L IR S M 2R (BOD), 7He/ thlgias . A/DEMER L > THELSIDRHIFF A S E T, IO ENALE A EDIE
TriiREN I ic ks e, WEEEFR 32 ESh, BHEMEELEEA, BRI T2554 . 2O b bR
B TR ETF L~ LB (L) E 5 2 22T R0 £ A, FEEBEMAIETEEE CONRERSNAHE . 2O M ITE BT 2
£, BRI OOV TIIMEO T REEEETE | 2B R TLIEE,

11.10.5. 949FN 99 447

UAyFN I AR TCILBEEL SN AW S ZO BN ERIZOFFICEN DA RE T, UAyFN o) S NFF SN TV DR IETERE
TR SN, BUCHFE 2 EELE T, ZAUTIVIEVRIEIZEE COMRBEE BEIRICE > TEER—RIIRDET, vryFh v 44<
REEOFEAHOWTIIAE D T949FN9) 443 2L TS,

11.106. K'—F £V

WRIEBME~BAT T DL £ TOR - E TR/ NEIEMICER ESNDSRETT, Kb EERIEITZE ORIV DS PRHUE A fir 2 5K
LRV DERFETHZE T, 1/078v7(clki/0)EA/DZEH 1y (ClRADC) D i 7 2ME 1IE SNAIRIEFERE TIET N AAD A I FEEE
PEEIEENFET, TIUTMEESNRWRRZ AT GHEREEEIC L TENDNRHEE SNV EERIEL E T, WL<ONDEE TA TG
FE BT E LA R T 2720 EEN ., TORHIFF RSN T T, FOLVRHF RSO EEHIZ DWW TIIS0E DT 40
ADFFATERIEREE | 25 L TTES W, AJEREERR ST AT SHL, ATIE BB TOWDIREED T F)>, 37 e/ (5 5 EEN
VCC/ 26 D64 . AR ERT IR KB M E 5L,

Ty A AT T DT VANV AT FRBE I I I ESNDRETT, ALV TOVCC/ 261D T/ 5 5 A SNTIEFEETH
BHEREREG XU SET, TV IVATIRRERRILT VIV AT EE IRV Y 24 (DIDROEDIDRD) D EZ A I L > TEE L TEET,
ZERNZ OV TIZ160E D IDIDRT — 5 4N A HZEIELY 25811 2170EH D IDIDRO - 7Y 4V A HZEIELY 250 | 2B IR TSN,

11.10.7. REET VY7 #E8E (dW)
WIELT Ny B REDSDWENE 2= 2| Z Ko CHF R &40, Ty 7 DMRIEIIE~EIT D&, By seid 7P I 0., - CTHICE %2
BLFET, ZIUTIDIRVRIEIERE COMRIEE Bl > CEELR— /IR0 ET,
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1111, BHEERLY A

11.11.1. SMCR - {KIEFZBEHIEILY R4 (Sleep Mode Control Register)
ORI RESIEIV  AX X 1A BEH OHl e v e & kT,

E'yh 7 6 5 4 3 2 1 0
$33 ($53) [ - | — | — | - | sM2 | sMi1 | sMo | SE | SMCR
Read/Write R R R R R/W R/W R/W R/W
W 0 0 0 0 0 0 0 0

® t'yt7~4 - T (Reserved)

INHOEYMITRISITEY, HIZ0ELTHAET,

® t'yh3~1 — SM2~0 : IR1EFERI3EIR (Sleep Mode Select Bit 2, 1 and 0)

ZNHDOE Y NIR1T-2.CRINDFH ATEER6 DDIRILIERED 1 DZ RN F11-2. {thiE I EERERIEIR

E3 SM2 | SM1 | sMo IRIE RS BERE R
0 0 0 | 7TANVENE
0 0 1 | A/DEEEIKIRENE
0 1 0 | ~v-2v EfE
0 1 1 | Nv—t—7EE
1 0 0 | (FH)
1 0 1 (F#9)
1 1 0 | 2Zvn(ENE G
1 1 1 JEEEAS VN AEIE  GE)

S AN BEISM ) ROV IR T R 121330
KB COM I RSN ET,

® t'9h0 — SE : {RKIEEFTAT (Sleep Enable)

SLEEPEN S N FEITINDRFIIMCUZ K 1L RE A%%’? TiE RIEFF AT (SE)E v MSERER 1 2 E D N2 T uiE e 8 A, MCUD
H MR IETERERR AT 2388 T 5728, SLEEPM 4 5217 JmtufFT(SE)t MR B, ENE EBIZARRR0)T DI LN HELEX
nEkd,
11.11.2.MCUCR — MCU#I|#IL" 2% (MCU Control Register)
by b 7 6 5 4 3 2 1 0
$35 ($55) [ - | BODS | BODSE | PUD | — | — | IVSEL) | (IVCE) | MCUCR
Read/Write R R/W R/W R/W R R R/W R/W
AIHME 0 0 0 0 0 0 0 0

® t'yi6 — BODS : BOD{ALE (BOD Sleep)

R IERINZBODZOFFIZ T 57212, BODSE Y MNIFREE 1 2 E N2 U0 ER A, 2TEORIT-1. 22 EL7ZE, BODSE' yhad
%%ii\miMCUCR@BODWJtufFT(BODSE)t y bR HI R TFNEIC K> Tl S E T, BIE I AIRIEJERE CBOD & £E (9512
I AIZBODSEBODSED ] 7 S LIZER ESNRIT TR0 ER A, FDOHBODSE YN iR E T 5720 IZBODSH IR ESH., L
T4y EHINIZBODSENOIZGR E S ART UL ER A,

BODSE'yMIZ N ESI N2 D370y B MBIEHGE 20 T3, SLEEPM A X RO I REIZX L CTBODZOFFIZ§ 57-%
12, BODSOMEMEE Z DO RN FET SN AT TR0 ER A, BODSE yMNE37my7 8 #1# . B BIRICHERO) SN ET,

® t'yt5 - BODSE : BOD{ALEEFA] (BOD Sleep Enable)

BODSEIZBODIK IE(BODS)t y btk TR E 45 L9512, BODSHIEIL v O EZFFRIL £, ZOBODZE [k X HIFR FNRIZ L~
THlEsnET,
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11.11.3. PRR - E A HIFL Y 24 (Power Reduction Register)

t'yh 7 6 5 4 3 2 1 0
($64) | PRTWI | PRTIM2 | PRTIMO | = | PRTIML | PRSPI [PRUSARTO| PRADC | PRR
Read/Write R/W R/W R/W R R/W R/W R/W R/W
W 0 0 0 0 0 0 0 0

® t'yh7 - PRTWI : 248 EFI{V4—71-AE H IR (Power Reduction TWI)

ZDOE YD IEEIAFIZ DRI ~D Iy ME LI L > T2RE SN 4=T7 == ATWDEAF L L E T, TWIOFREEIRE, TWHEIELW
BEALRAET D7 DB LS A& T,

® t'yh6 — PRTIM2 : 8443 /h704928E N8R (Power Reduction Timer/Counter2)

ZDOEYIA~D1EEZ AL R HIEMEGE R HIEMERF AT (AS2)=0)TDAA< /I A2 EA2 IEUET, 24~/ B2ndrafEnsd e, &1k
AT & [RARIZEM R TRk L £,

® t'yh5 — PRTIMO : 443 /h7030%E A8 (Power Reduction Timer/Counter0)

ZDOE Y DIEEZIARIIA/ I A0 EAE L UET, 24/ I A0 FF RIS b L, B IR RTERRRICENMEIS MR L £,

® t'yh - F4J (Reserved)

ZOEYMNITRIZSITEY, FI0LL THAET,

® t'yh3 - PRTIM1 : 443 /70818 AR (Power Reduction Timer/Counterl)

DLy MDIEZAINIIA </ I AR AT (U ET, A/ A Snb & EIERTE RARICENM Rk L £9,

® t'yh2 — PRSPI : B EB4(08—71—AE HElE (Power Reduction Serial Peripheral Interface)

TNy WIREWNJET Ny 7 BEREZED 725, 2O yMI 12 ENNLRETIEHVEE A,

ZDOE YD IEZIARIIE DRIy ~Dyuy ME LI Lo TESELA A =T 2= ASPDZAS 1L E T, SPIO LB, SPIXELV #E)
FERAET D7D B bEN o & TT,

® £’y - PRUSARTO : USARTOE J1H!li# (Power Reduction USARTO)

DL YD I EZA IR Z DE oy ~D )y /18 1EZ K> TUSARTA4S (R L E9, USARTO HEEEIFF , USARTIZIE LW B EZ R GE
T HDIZHMHLENDRETT,

® t'y}0 - PRADC : A/DZE #2258 NIl (Power Reduction ADC)

ZOE YD1 EZIAIIIA/DEHLIR(ADC)ZAE (L E T, A/DEWREH AT ILRTZEE SN2 IT LD A, A/DEHREHME (-
B, 7o/ e EHFADC A DY as 2 2 FH A,

SE: Tl e IR 160 D TACSR - 7Y LLERESHITH /IR BELY A4 ) DT Fu ) LBk 2R EE (L (ACD)E yhafdi o CTEE LS E 4, GGR
SE B MED S AT BN
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12. YATLHIEIE b
12.1. AVRO b

JEy b, A TOI/OVY 2T F LD HIHMEICER ESIL, 707 TMT) 2y N 745 ETABIEL 97, ATmegal 68PBIZ-DOVNTYEyh
ANIHZELE S NA AL, To LYty MABEA—F ~D IMPGHE %S 7718 5 CTL X9, ATmegad8PB/88PBIZ DN TYyh A/ IZELE S
NHMFIL, o &)y MLERV—F 2 ~DORIMPEFR R385 TL LD, 7707 T AR L CTEIDIA TR TT A FF A L7202 h | E0IA A4
DT, TNOONEIZHEE D707 75 3N AELE TEXET, ARV tyb A 7403 SHER O — 5 EI0IA A4 37— MiE
DEGERFDOWH[FEAR T (ATmega88PB168PBD A), B12-1.0D A BEAE XX vy a2 R L E T,

AVRODI/OF =Nty ML AN 2B LEHIZENDDMIHIREEIZ) Ly b S ET, ZIULE DIy B DETHRLEDD FE A,

ETOVEYPER TN ZEINTL 725 B EIRGA D EEI S, WE oM sl IR L £97, Zhudim s B ERRAARINICZ
EEE~ETAZLEERICH LET, B/~ DB IER R IXCKSEL e~ A %L THEAF T > TERINE T, ZOIRIERER
IZDOWTORFREFN 21 H D [90y)78 ] TRENET,

12.2. )&ybhIT
ATmega48PB/88PB/ 168PBIZIZ 1k DA DYty b EAHY ET,
- BIEONYEYh ceveeveeen PG EEE D EIRONY vy M EE £ (VPOT) LA T CMCUM Yy hEIVE T,
 BRERUHER s v eeerneennnn RESETE Y 235 /I VATE DL ELowb AN MR 10A L . MCURYEy hEIVET,
CDAYFNYY VATL UYL e UAyTN Y VAT A Uy MEIEDSFF RIS AV, Uy TN v A HET 58 MCUB Ly hSIVET,
AREBEYEY, e IREE R HFF Al S, I EE(VCOMEE M M EE(VBOT)EL F TMCUR 2y hSIvET,
BX12-1. &y E] ERAE AL
MCUREEL Y 24 2
(MCUSR) A
AR =
RSTDISBL é S ; S a
~ » m A, =
BODLEVEL2~0 e A -
vce > EIRONY Ty bE] &
30~60kQ | : ) +——s o> msh
ey D) e MR e T
WDTHIRCH R 25 > Uiy Tbys SUILO
\
yATAE RS |oK (i gl
CKSEL3~0 — 4
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12.3. EIRONYtvh

BIFHONY Yy MPORN VAT Fy7° Edka AR L > TR SN E T, POR(EEIIVCCH M HE
HREN b EENCHAE 2 FT,
FEILONY Ty NI 137 NAANEIRBEA Ty S NDZ EZRFEL £ T,

VEY . PORMEIES TG TR 2 1 HI 305

FBIRONY vy MR E (VPoT) ~DF

ELLT ORI FIEEE IS

IIveeo FERE%IC

TNAAPRE DBy M D0 % b HIBIEFH G (A0 2 BIL £3°, VCCAZOR M EEL FTIE T3 5L, JtyMES13E

AT IEL 7o OVE ICSNE T,
X12-2. NEEJRONYtyh (RESETIZVCCIZHERT)

X12-3. /A EBRESETIE B I LA LR EJRONtyb

vee A Vpotr vee A Vpor
RESET _ 7"" VRST RESET ? A VRST
BIESA~ < tToUT—* SRIES A~ ~trour —
YLy b | | Rk | L
12.4. S+ &8tk
HMERY Ty MEARESETE Y D Lowb AN MI Ko TERRSIVET, 70y B12-4. Ei{ED D4 ERY b
DENNTWRSTH B/ N VAIREL ED Yy N AVATY) o a4
FRLET, T E DNy MERAMEIES LER A, FIANE \/CIE
NGB O LRy M E (VRS T D LGB IES (v % RESET - VRST A
FLEHL), BBIESA 2T IE RE ] (troun) BRI % ICMCUA AR B L & 3 |
9, ALy MERSTDISBLE 2= A IC k> TR IR C&Ed, 188EHD | FEIESA(< «—trour —>
29-6 & BT &Y, ‘ ?
= A PERY Ly | [

125 AREEG 7970790 E ) b

ATmega48PB/88PB/168PBIL[&E E b Si7- i Eh (k) FBIE L b
B HETEMETROVCCEEMR T 5T y7" EOKE LM HBO
D)El# & FH £9, BODDLE)FETE FBODLEVEL2— 2T J:O
TRAFET, ZORENVEEIIAN MR RBODZRFET 5720
ATV AEFF B F9, M EBEDEATIY AXVBOT+= VBOT+VHYS
T/2, VBOT-=VBOT-VHYST/ 2&fEMSLHRETT,

BODMWFF &AL, VCCASEBNEIELL FIZ T3 5E(R12-5.0
VBOT)\ IKEEV Yy MR EGICE I ESNE T, VCCR IR EN BT
PLEIZ R 28(E12-5.0VBOTH. GEIES AN Eh S 0) 2 4E
AAIXIRIERF R troun) BB 7 ICMCUA SR BN L 9,

BOD[EI B IXE A tgop LW ESEEEELL FIZE 556

12.6. 949Fh 99" YATL )b

Uy T o7 R RE . (NERAIIZ) 1 CKE AR OB NIy h Ay

X12-5. EN{Eh DIE EE.L‘T:*ﬁtHU‘t’/I‘

-~ VBOT+

RESET
BEAES A~

i(_ trlxo UT _»I_

PERY Ly |

L

DI, VCCTDIR FamtiLET,

X12-6. BMERDI+9FNvs VATL Ytk

AR U ET, AANVAD T Blim TR~ IR (trouT)
DFHEE RO F T, Ay FN 7 IABED RN DWW TIE34 B VCC
g ooy o s,
DIY9FE 9 847 1% LCLEEY e
vtk e LR
HEF Rt H
BIEAA< : ~—t10L T —>| —
PIERY £y b [ |
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12.7. NEREZEERE

ATmega48PB/88PB/168PBIZNHI AL YR E AR T4, ZOHEMEBEIMRBE LM H(BODIIEHIL, A/DEHSCT ) i #R O
ASELTHER £,

12.7.1. %E?&J‘ FFAME S LB R

FEAEB LI DN DREFEITEET 0 LIV WEEIRFEAHVET, BiIEDOT-OI12, ZOFEUEE L ILFIZONTIISHD 1
Mo _@ﬁéﬁaﬁ EIFROIRIEFONTT,

1. &5 mgaajjt/m:ﬁa# (BODLEVELEa—2'd7°17'7 M0)NZ L)

2. 7y i R HE R ey (7 0/ i ilAE AR TEL Y AA(ACSR) D FEHERE = A 13 R(ACBG)=1)

3. A/Dw@m@%ﬁﬁﬂ# (A/DZHHIE /IR AEL Y 22 A(ADCSRA) DA/ DENEFTF AT (ADEN)=1)

P> TREEM HBOD)AFF AT SHL TRV E | ACBGORR E(E 1) ETIFA/DEMLERFT v (ADEN=1)1% | fE H#1L7n/ thikas £/
VFA/DZE Mg ) AME DD RN B ~E B R 2 5 2 2T R0 EE A, NT—4 7V EECTOTHEE 1 E WO 720 i
FF NI T B E~BAT T DRI HEE L NOFFSND DERAET HZ LT EO3 DR EEZ RO NE T,

12.8. 9A9Fh 9o 447

12.8.1. 45
o N L= R IR ZH DD ny /5 E)
o 3 ODENEFER]

— HIA Ty

- YA7h Vb

— BATEY AT A Yy h
o JEIRA[HE/R 16ms~8s D FIHHFFE T HEfH]
o ZAER Oy F v/ HREONN—FNY2T ba—2
1282. &

ATmega48PB/88PB/168PBIZIRILS N4y TR y) SAv(WDDEFFD  m19-7 dry3pys" [
FY, ZOVAYTE Y SAZWDTIETF v 7" EOALL 72128k Hz R fikde D B012°7. 947 y) SRR

Fﬁﬁ%f;+ﬁ#j‘55’47f'§4 WDT| ;Jf'%( 75 ’3_*7\_?)2}171' 41‘5#7571[450: '71’7%'*“77‘\ > 177],/%}\ 7 ﬁﬁlggé:f\% {21z}
BB ICEIA R E TV AT A Dy b A U ST, @E BhECITEHiE Fe ks R

o T~ BRI TR AT BT 12 AT LA k9 Fh ) 1) (128kHz) R NREE

Ly MWDRIB A M BRBY £, VAT ARG & AR L 72l S B RRREEE
UL BIABEITVATA Ve bR ZATLED, TAYFN Y Uy h 3l8|38 2|54 SI220
FA LB ERR CIL, A4~ RE5E TREICWD T EIIAZ A U & OloIC|8

F. ZOEARITIR IETE R DT N AT R BT BT, — 7 WP YYVYVYVYYVVYVYY
YATA AL ELTHE 2 ET, 10D FlITsk 2RISR L CRFS - i WDPL —\  WAvFhvs mys /
KEFRZHIIR T 528 C, ZOBER T RIS LY B<EFTT BRI WDP2 ———> BN
AL A AT, YATA VYo NEVERE R I A< B 5 T IS WDP3 ———>

WDTA ML £, ZAUT— I a—F S BT O 86 O T4 WDE . ' MCU
B 132D ET, 35 B OBHERR LI EIARE L, Vesk
FOBITYATA VEey NERE RN G0 2 A2 LT 2> DB ERE WDIF

MOFAHE DR LD FIVIAL KTV AT A Uy MMERERTF, 20D — e
FNERERINIHI ZNZ VAT A Yy ML > CTHRERN T AR R IFT 52 WDIE A TR
LIZE o T EMEIEEHLET,

Ay F Ny EEEON(WDTON) b 2—2' D7 00 T MONIIAyF N v) AA<ZY AT A Ve MEERERNC AR HIL =97, ZDta—2' 078/ 74(0) T
VAT A Ve MEIEWDEE v EENDA B EEWDIE) E yNI& 4 U E O ICEESINET,
EZ7 )T MEEEREET D720y TN v/ 5% E D2 B IXRER I SR FNE A D72l T U0 R A, VAT A TRy F R (WDE) D
BR& R SE TR E DL FICHOWTOFIE TR DEBY T,
1. [FICHAEE D) TUAYFN v/ ZE EZF R (WDCE)EWDEIZ## 1 2#E X 34, WDEE YO EBTIOEICH ST, P 1 3WDEIZE)
RT UL ET A
2. IRIHD4ay) B HINIZ IR T B S) CTERLIZWDEE 4y TN v A4~ HijE 47 AR IR(WDP3~0)t 'y b X F9 53, WDCEE vk
SRR T T, ZAUTIHRIE@ES) TITOZei i u A,
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ROI=NBNLTA9FE v 4422 OFFICEIVE R 5T 7 EiEECE HOBEEAZRLE T, ABNIFIZITEFNIALEEEIZL-T)
FIIABDFIHS L, T NSO BIEEEITHIZEIVIA L B E R WOETHE T,

TEU7 Y EFEI N 745

WDT_OFF: CLI s RENIALLE [
WDR sUAY TN B4= Utyh
IN R16, MCUSR s MCUSRAE % B 45
ANDI  R16, ~ (1<<WDRF) ;s WDRFFmEROfiE 2 B i
OUT MCUSR, R16 sUAYTN YT Veyh 777 (WDRF)f#ER
LDS R16, WDTCSR s BIWD TCSRIEZ B (flLt 'y M H)
ORI R16, (1<<WDCE) | (1<<WDE) s WDCELCWDEGRE MEA R E
STS WDTCSR, R16 s WDCEEWDEIZFREE 1 E XA A
LDI R16, (0<<WDE) ; WDERRFLOfH 2 B S
STS WDTCSR, R16 sUAy TNy AR R
SEI s BENVIA IR FF AT
RET SIEOVH L e ~E )%

CEE&7 0y 744l
void WDT_off (void)
{

__disable_interrupt () ; /* 2EOIA IR */
__watchdog_reset () ; /% UAy TN T A= Yok %/

MCUSR &= "~ (1<<WDRF) ; /% UAy TN YT Ueyh 777 (WDRF)f#ERR */
WDTCSR |= (1<<WDCE) | (1<<WDE) ; /* WDCELWDEIZGRBEL I EXIA A */
WDTCSR = 0x00; /% Uy TNy AR IR */
__enable_interrupt () ; /* 2E0IA T FFA] */

}

E9E DM DT 2T ELIZE N,

S Uy v MESRIZEF RIS D (B 20T Wﬁ@ﬂﬁ%ﬁf&ﬂff (T FVTIMIREE), T ANAATY YL, Ay F Ny 7 I XFF I E0
FT, NI Ny T BREO IR E A2 L2 U, WERHFSE T ORI LA 5| SR TS LINLER A, ZORTEZR
WET BT A7 M =T I3 2049 F N v ) 75%%29:&72&?%\ TN —FTUry T 97 VAT L YEyh 777 (WDRF)EWDEH ]
by M T IZRERR(0) T R&E T,

WOA=NFNITAy TN v ) A< DFHEE TIEERTHOT 7 SiEECEIEORBEEEZ RLET,

TEU7 Y EFEI N 745

WDT_PRS: CLIT s BB IA LA (|
WDR sUAYTN YT A4 UEyh
LDS R16, WDTCSR s BIWDTCSRAEZ B (fitt 'y MrFEH)
ORI R16, (1<<WDCE) | (1<<WDE) ;sWDCESWDERRH MEA R E
STS WDTCSR, R16 s WDCEEWDEIZ AR 1 E & A A
LDT R16, (1<<WDE) | (1<<WDP2) | (1<<WDPO) s WDE=1, 3 FE 1 f@=0.5sfE % B i
STS WDTCSR, R16 5 0.5sEE AL IR Y £y ML EBR 4
SET ;s REIIA B AT
RET SO LT ~E IR

CEE7'07 7,45
void WDT_off (void)
{

__disable_interrupt () ; /% RENALEE | */
__watchdog_reset () ; /% UAy TN T A< Yok %/

WDTCSR |= (1<<WDCE) | (1<<WDE) ; /% WDCEEWDEIZFHEE 1 &AL */
WDTCSR = (1<<WDE) | (1<<WDP2) | (1<<WDPO) ; /* 0.5 [ FRY £y NEhVERR 45 */
__enable_interrupt () ; /* 2EOIAFFFA] */

}
A 9EDOI-FHIC DT R ELIZEY,

SE AT 7 AA<RTE S EEIR(WDP3~0)t y MO BRIV B WG T RN E D> TLUEIERITRVEDTZD vy TN ys
AAZIZWDPE YD E A2 ZE F 2 H5 3T > Ty MWDRAT ) SN H X T,
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12.9. VeyBERLY R4

12.9.1. MCUSR - MCU¥KBELY A% (MCU Status Register)
MCURBEL Y 2A1ZE DYy b e IMCUY Yy M 2 L7 sD TE shA TRk L £,

Eyh 7 6 5 4 3 2 1 0

$34 590 | - | = | - | - | WDRE | BORF | EXTRF | PORE | MCUSR
Read/Write R R R R R/W R/W R/W R/W

PIHAE 0 0 0 0 NEZR NESR NESR HNEZSR

® t'yh7~4 — F45 (Reserved)

INBDOEYNI TSI TEY, WHIZ0LL T A ET,

® t'yt3 - WDRF : 94yFh 97" YATLA Ytvh 779 (Watchdog Reset Flag)

ZOEYNITAYFN 9 VAT A Ve b Z DL E(DSNET . ZOLyNIEILONI Ly MEIIE, ZD777 ~OFRE0EEIAITE T
JEyMO)EIVET

® t'yt2 - BORF : {EEEYtyh 779" (Brown-Out Reset Flag)

COEyNIEEE) Ly MR D EFRE(SNE T, ZOLYNIBILONI Ly EIZIZ, 20777 ~OFFB0EZIA AL > Ty NO)E
nWET,

® t'yM - EXTRF : #%&B)+tyk 777 (External Reset Flag)

;gf‘yl\ﬂiﬂgw’@ﬁﬁﬁlék%ﬁ(l)éﬂiTo ZOEYMNIBEIRONV Yy ETIT, ZD777 ~OFRPR0EZIARIZ I > Ty MO)S i
® £y} - PORF : BIRONYEYr 775" (Power-on Reset Flag)

ZOEYNIFERONIty SR Z D LR E(DSNET, ZOLYMNIZDT777 ~DiH0EFEZA I I > TORI Ty MO)SNET,

Ve MRIFORERIZ) Eyk 777 %A 7D AL 1L 7 077 AN T RREZR [RY FAMCUSRZ #E 4+, £ L TREBR(0) T ~&TY, Bty
MR Z AR DUV A BRERO0)SNAHE . ZDVYy M iT)eyh 797 A2 LIz > TELNET,
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12.9.2. WDTCSR - 74yFh 99" 34 #FI#EILY 2% (Watchdog Timer Control Register)

t'yh 7 6 5 4 3 2 1 0

($60) | WDIF | WDIE | WDP3 | WDCE | WDE | WDP2 | WDP1 | WDPo | WDTCSR
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

HIHAfE 0 0 0 0 RE 0 0 0

® t'yh7 — WDIF : J49Fh 97 BIYIAAHERKIFY (Watchdog Interrupt Flag)

AT NI BATDIENDIAINTGR E STV, UAy TN v) A2 TR TR IDE, RE VIR ED)SINET, X T DEIDIA B ALEEA
T FATTBHE, WDIFIFENA—F =T IZ k> THEER(O) S E T, fRDVIZWDIFIZZ D777 ~Oim Bl EZIA R L > THIEERO) SN E
Iy AT—HA LY RS (SREG) D EENVIA L ZF o[ (DL v ETAy TN v 7 EIDIA B FF R (WDIE)ASER TE (DS IV TWAIUE, U4y FN v/ 5HIETE T4
DIAFNEITENET,

® t'yh6 — WDIE : 9A4yFMvo BV IAHEF A (Watchdog Interrupt Enable)

ZDEYIRIEED L, AT—4A LY 2 (SREG)DAEEDIAZFF P (DL v M3E% E(DSIDE, Uy TNy EIVIAB DT A SIVET, ZDR%
TEEDEDMAEDETUAY TNy VATA Ve bF RIWDEL v MEER(0) SN B L EIIAKBWERERNC/2YD, vy TNyl A4~ CHHEE
SETEZDE, ST DENIAL D FEITSINET,
WDENEREWSNDE., UAyTFN ) AT BN AL G XY AT A Vey NEIEFRERINIC 20 E T, Ay TR v) A2 COEHI DRSS T N
Uy TN 97 ENOIA B BR(WDIF) 777 & E(DLET, $IGTDHIVIAZNIEDFELTI ixwk‘r?ﬂ’ ZX > CWDIEEWDIFA H B fiF
B%(O)Li@“o ZHUTENDIARZAED B OV TN 7 Uy MREZHERF T 2018 AT, FIVIAL L VAT A )JE/I@JVE@%' HED
T BEIABZICWDIER R E(DENRTIUIR0EE Ay SRURS, Uy FRy) /X7A Voo NENVERR R D22 RS RE I fE %
iﬂneumm\t  ZHUTEIDIALILEIN—F Y B BN TITHONARETIEIHVEE Ao IROFHIFE TIZIENL - TEIVIA LN E
ITSNIRWNGE | VAT A U’Mbi‘iﬁﬂ%(%ﬁ)éhi@“o

FT12-1. 99T 99 44VE%5E

WDTON| WDE | WDIE E{ETE R FHEFSE T COENME
1 0 0 21k 7L
1 0 1 EDIA Fx FN0IA I
1 1 0 VAT A Uty RS
1 1 1 FNIAIJ OV AT A Veyh | BI0IAT Z DY AT A Uty N ERE
0 X X VAT A Yy Vo b

3E: WDTONE2—R 130T 0/ 75, 1 THET I TAMIRE T,

® t'yh — WDCE : 94yFF vy ZBEF Al (Watchdog Change Enable)
ZOEYMITAYTI YT VAT b )JM.#FT (WDE) LRI E 5y JE g5ty O 28 5 F OB IR FNE T £ 9, WDEE Y O ER(0)HIT
Sy EZSEYMETR O, WDCEILFR E()SNZ2 T U720 F8 A,

—H1ZE»NDHL, 470y H ﬁ;ﬁﬁéi:/w‘ﬁ:ms‘WDCEM@[&,%(O)LM:

® t'yb3 - WDE : 949FFy5" YATA YEybEFA] (Watchdog System Reset Enable)
WDE :I\/ICUJk EVY ZAE(MCUSR) DAy TN 97" VAT A VEyh 777 (WDRFWZ Lo THEZNZ SV E T, ZAUIWDRERFHE(DS DL,
WDEDRFIZEE(DENDZ LA ERL £9, WDEZfEER(0) T HIZITWDRE DM EIZAERRO) SN T huE e 8 A, ZORBIT IR
Zo| R EE R OB vy b KB E DL R E B 2 RFEL £ T,
® t'yI5,2~0 — WDP3~0 : 49y Fk vy 34 THTE 5 &R (Watchdog Timer Prescaler 3,2,1 and 0)
ZDOWDP3~0LyMIUAyF N v A4 EAT T DREDOUA TN )" A<D RIE Sy E 2R D ET, F-FRATE S EEE RS T 25HR5E T
JEHEFR12-2. TRENET,
R 12-2. 7497y ATE 5 EER
WDP3 0 1
WDP2 0 1 0 1
WDP1 0 1 0 1 0 1 0 1
WDPO 0 1 0 1 0 1 0 1 0 1 0 1 0 | 1 0 1
WDTHIREHA% | 2k 4k 8k 16k | 32k | 64k | 128k | 256k | 512k 1024k

1%39351&?:?5 16ms | 32ms | 64ms [0.125s|0.25s| 0.5s | 1.0s | 2.0s | 4.0s | 8.0s (F#9)
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13. EY) A A

AREIIATmegad8PB/88PB/168PBIZL» THEAITINAEIIALIRIEDFEMAZFLIR L EF, AVREIVIAZEAED — XIS\ T

IXBED ey EBIYRAAH DR | 2SR TTEZ 0,
ATmegad8PB., ATmega88PB., ATmegal 68PBDEINIALAN I IR DENEZ RO TUIIEFRL T,

« BB IAIHAN AT ATmegal 68PB T2

- ATmegad8PBITIMNZL7-7 = n—# fEI A b FH A, ATmega88PBEATmMegab8PBIZ AT, Utyh A4 1ZBOOTRSTEa—2')
0. BIDIATANIABREET NV AIMCURIFEIL Y 22 (MCUCR)DEDIA A I AEIRN(IVSEL)E Y M L > T L KT SN E T,

13.1. BYAHAYS

F13-1. Yy EEYIAH DA )4

LIREEN

ATmega48PBEATmega88PBT1

EEALET,

A 7’0954 THLA _
FE | ATmegadsPB Anggisps ATm«(eg; )68PB R4 e
1 $0000 $0000 GX1) | $0000 GE1) | RESET FEIRON, WDT, BODZE D45 Fli) ¥y b
2 $0001 $0001 $0002 INTO MR ENDIA - EERO
3 $0002 $0002 $0004 INT1 MR A FER L
4 $0003 $0003 $0006 PCINTO (PCI0) LA LOREE A A B3R
5 $0004 $0004 $0008 PCINT1 (PCI1) bV AL IRERIDIA B B K
6 $0005 $0005 $000A PCINT2 (PCI2) L AL 2RE BN A A B K
7 $0006 $0006 $000C WDT Uy TNy BHRESE T
8 $0007 $0007 $000E TIMER2_COMPA BA/ AV B2 LA —EL
9 $0008 $0008 $0010 TIMER2_COMPB A</ AV A2 LB —EL
10 $0009 $0009 $0012 TIMER2_OVF A</ hy 21
11 $000A $000A $0014 TIMER1_CAPT B4/ A S A
12 $000B $000B $0016 TIMER1_COMPA BA=/Hy A1 HEERA— B
13 $000C $000C $0018 TIMER1_COMPB BA= /I B BB —
14 $000D $000D $001A TIMER1_OVF A=/ I/ AR
15 $000E $000E $001C TIMERO_.COMPA BA= /I AOLEERA— B
16 $000F $000F $001E TIMERO_COMPB BA= /IR0 BB —
17 $0010 $0010 $0020 TIMERO_OVF A=/ A0
18 $0011 $0011 $0022 SPLSTC SPI BRZESE T
19 $0012 $0012 $0024 USART_RX USART Zf85ET
20 $0013 $0013 $0026 USART_UDRE USART /G AR 22 =
21 $0014 $0014 $0028 USART_TX USART Z#F5E T
22 $0015 $0015 $002A ADC A/DEHTE T
23 $0016 $0016 $002C EE_RDY EEPROM #{E 7]
24 $0017 $0017 $002E ANALOG_COMP Truy gt ES
25 $0018 $0018 $0030 TWI QMREHN A A—7 = 2R BEZE AL,
26 $0019 $0019 $0032 SPM_RDY SPMn T B E AT
27 $001A $001A $0034 USART_START USART7V—ABRAAEIDIA T

3¥1: BOOTRSTE2—A" 3707 7M0)END L, TAAAIV Ly CTT b =4 TRVASNTRONE T, 17TTHDO 7' 0-4'X g - EFAH
hEEAHLATEER B B 7Y 730 ELR Tl EE N,

7E2: MCUHIEL ¥ 24 DENIA A A ER(MCUCR.IVSELE v D3R (DS ND E, EIVIAZNIHEIT =N 77y 25838 ST FAGER) ~
BEiShEd, FLTEEVIABAIIDOTN VAL, ZORDTNVART =k 779y 28I D SEEET NV AT INE S VET,

GR:E) JFED$+R13-1,5%13-2.,F13-4.1TFK13-1.LLTHED FE L,
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TFRIZBOOTRST(k2—A)EMCUCR.IVSEL(EIVIA LN THRINE v N DI & 7B ORI T80 b N 74 EEDIABNTH O ELE
R LET, 707 7AR R L CEIIA L T E T AT LW D7ah BlIALA IO, 2SO E @ T D707 750 -8 &
TET, ATy AVERISHABEI O — 7, BIVIABAN TN T MBS, F23F O OBAE THEETY,

F13-3. Veyb EZYIAHAN IIDERE

. . BNV AHANYIFEETH VA
I W
BOOTRST | IVSEL Jeok A58 FHLA ATmega88PB ATmegal168PB

. 0 $0000 $0001 $0002

A ‘ — : ——
77 75(0) 1 $0000 7" MBI SEEET ML 2+ $0001 7' MBI SEEET MV 2+ $0002

"5 4(0) 0 7" —MESBSEEAT ML A $0001 $0002
’ 1| 7'-MESEEET N VA | 7 - MEIRSEEET MLV AF$0001 | 7= MEISSCEET ML A+ $0002

S 7 —-MEBSCEET NV AR 28-1. CORaNE T,

GR:¥) FHEOFR13-3,5FK13-5.1TFK13-3.LL THED L,
AH FEIXATmega88PB/168PBIC/ IS E T,

ATmega48PB/88PB CORHAIA H 2 —fXAIZRV Y bEBIVIAZ DN IE TRNVAHARR EERITRLET,

THLA I me AR

$0000 RJMP  RESET ; B TR Ty b

$0001 RJMP  EXT_INTO s AN ENDIA T BERO

$0002 RJMP  EXT_INT1 AN EIDIA A BER 1

$0003 RJMP  PCINTO sV ZEAVOREEN DA BB R

$0004 RJMP  PCINT1 SV ZEAGIREEN DA BB SR

$0005 RJMP  PCINT2 UV L2 IA B EK

$0006 RJMP  WDT SUAYTFN T RS T

$0007 RJMP  TIM2_COMPA S AL/ A LR A—ER

$0008 RJMP  TIM2_COMPB s AL/ A2 B — %K

$0009 RJMP  TIM2_OVF SEA=/ I B2

$000A RJMP  TIM1_CAPT s AL/ A LSS A

$000B RJMP  TIM1_COMPA S AL/ AL A —E

$000C RJMP  TIM1_COMPB s AL~/ AL LB — 3K

$000D RJMP  TIM1_OVF SEA=/ A A TR

$000E RJMP  TIMO_COMPA AL/ I RO LA —ER

$000F RJMP  TIMO_COMPB AL/ B0 LB — 3K

$0010 RJMP  TIMO_OVF A=/ A A0l AL

$0011 RJMP  SPI_STC ; SPIHAIESE T

$0012 RJMP  USART_RXC ; USART 321558

$0013 RJMP  USART_UDRE s USART 215 AEE 22

$0014 RJMP  USART_TXC ;USART 21558

$0015 RJMP  ADC sADCEHASE T

$0016 RJMP  EE_RDY ; EBEPROM#E:{E ]

$0017 RJMP  ANA_COMP TRy tias ) ER

$0018 RJMP  TWI s 2RRELH A2 —7 o= 2R BE 2L,

$0019 RJMP  SPM_RDY ; SPMAn S HR{E ]

$001A RJMP  USART_START ;USART 7V—ABR1A

$001B RESET:  LDI R16, HIGH (RAMEND) ; RAMAALT MV A AL 2 BUfS:

$001C OUT SPH, R16 s Ay WAVE EAL I

$001D LDI R16, LOW (RAMEND)  ; RAMAALT MV A FALZ B

$001E OUT SPL, R16 s Ay WAV AL L
l ;AR /Ogi#ifeia e
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ATmega8SPBTBOOTRSTta—A"23FE7 0/ T A(1), 7" —MEAE B D2KNAMIRE STV, EDOE AN [ ENADITH I ->T
MCUHI IV Y 22 (MCUCR)DENDIA A7 4R INAVSEL)E v 23 3% B (DS N REDO b AR E ) B> — %72 2y b EIDIA DN I E T

MPARBREZRISRLET,

7HLA NI ik SER
; & F8) %y (BOOTRSTE2—2'=1)

$0000 RESET: LDT R16, HIGH (RAMEND) s RAMEHET NV A A2 BS (s 77077 LBRIR)
$0001 oUT SPH, R16 s B KAV BT R
$0002 LDT R16, LOW (RAMEND) s RAMEHET NV A A4 B
$0003 OUT SPL, R16 s 28D WAVE B Z AL

{ s LR, /Ogi#ifeie e

.ORG  $0C01 s 7°=b 7°00 7 MEIS KN A DG

$0C01 RJMP  EXT_INTO 3 AR ERENDIA TR B RO
$0C02 RJMP  EXT_INT1 ;AN EREDIA FR B SR 1

!
$0C1A RJMP  USART_START ; USART 7V—ARA#G

ATmega88PBTBOOTRSTta—2 27077 4(0), 7' —MEK A

ONIE TRVARREERITRLUET,

B 2KNAMIRESNDIFO RS REKH) Ho>— iy vy b EEIIA 2

7HLA NI mes SER
.ORG  $0001 s BVIA FaN" )y 4 HCER
$0001 RJMP  EXT_INTO s LB IA R FE RO
$0002 RJMP  EXT_INT1 s N EIDIA A BE R 1
!
$0C1A RJMP  USART_START ;USART 7V—AhBA#G
Y AV AN IS
.ORG  $0C00 s 7°—=b 7707 MEIDS 2KN A MDA
; 25780y h (BOOTRSTE2—2'=0)
$0C00 RESET: LDI R16, HIGH (RAMEND) ; RAMEA&T NV A N2 BudS: (7°n7 7 LB AR)
$0C01 OUT SPH, R16 s Ay WAV EALERTHAE
$0C02 LDI R16, LOW(RAMEND)  ; RAMIAET NV A s Hifs:
$0C03 OUT SPL, R16 s AT N AVE R
{ s LUR, /ORI k7 &

ATmega88PBTBOOTRSTta—=A"237"07"7A(0), 7' —MEMR B E D 2KNAMIBRESIL, EOEAL N A SNDHDITH AN~ T
MCUIFEIL Y 22 (MCUCR)DEND A I~y 23R (IVSEL)E v I 235% B(D SN A RF DO b AR K B > — R IRty bEEID A DN I E T

MPARBR E R RITRLET,

7HLA INN ms SER
.ORG  $0C00 7=k 70" MRS DS 2KN A DA

$0C00 RJMP  RESET ;& FE)Eyh (BOOTRSTE2—2"=0)
$0CO1 RJMP  EXT_INTO 3 FNERENDIA T B RO
$0C02 RJMP  EXT_INT1 3 ANERENDIA TR B SR 1

{
$0C1A RJMP  USART_START ;USART 7V—ARR 14
$0C1B RESET: LDI R16, HIGH (RAMEND) ; RAMEHET NV A BN ZEUAS (707 7 LBRAG)
$0C1C OUT SPH, R16 s AAy ) WAVE B AT
$0C1D LDI R16, LOW (RAMEND)  ; RAME T NV A FAL 2 B
$0C1E OUT SPL, R16 s A R AVE FALE AL

{ ;LU I/ORIHAfb7e &
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ATmegal 68PB TO R LT B >— B2ty hEBINIAFH DN IS TRNVAHRR EZ IRITRLET,

THLA

$0000
$0002
$0004
$0006
$0008
$000A
$000C
$000E
$0010
$0012
$0014
$0016
$0018
$001A
$001C
$001E
$0020
$0022
$0024
$0026
$0028
$002A
$002C
$002E
$0030
$0032
$0034

$0036
$0037
$0038
$0039

N

RESET:

s A
Ap T

JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP
JMP

LDI
oUT
LDI
oUT

{

RESET
EXT_INTO
EXT_INT1
PCINTO
PCINT1
PCINTZ2

WDT
TIMZ_COMPA
TIMZ_COMPB
TIMZ_OVF
TIM1_CAPT
TIM1_COMPA
TIM1_COMPB
TIM1_OVF
TIMO_COMPA
TIMO_COMPB
TIMO_OVF
SPI_STC
USART_RXC
USART_UDRE
USART_TXC
ADC

EE_RDY
ANA_COMP
TWI
SPM_RDY
USART_START

R16, HIGH (RAMEND)  ; RAME LTI VA A A Bifs:

SPH, R16

R16, LOW (RAMEND)  ; RAME TN VAT A Bifs:

SPL, R16

SER

;s B FEY Ty b

s HMEREND IA TSRO

s AN ERENDIA TR BLR |

S BV ALORERIVIA A ZE R
S VAL IRERIDIA B R
s VAL 2BEEIDIA BB
sUAYTN Y GHRESE T

s HA= /I B2 LA — B
s HA= /A2 B— B
S HA /A28

SHA~ /I B S &

s AL/ B LI A — B

s AL/ B I B—E
AL/ AR

s HA= /I B0 LA —EL
s HA= /A0 B — B
S HA /I B0%R I

s SPIHRIESE T

;USART Z1558

s USART 2515 15 iyl 22
;USART #1558
sADCZEHASE T

; EEPROM#: 1 ]

STy e AR B R

s 2RREL B A 4 —T o—RIRBEZE AL,
s SPMiy 43 /B W]
;USART 7V—hBH#4

s A WA VA AT AT

s APy ) WAL TRLARTHYE
s LU /ORI e

ATmegal68PBTBOOTRSTtx—ANIE7 0/ TA(1), 7 —MEIA ED2KNA MR E I, EDEIABLNTF A SNDDITH A>T
MCUHIEIV Y 24 (MCUCR)DENDIA F A~ 74 TEINAVSELE v 23 3% B (DS NARED Fe b AR ) B> — 172 )2y b EIDIA DN I 5 T
NUAHBR EERIRLET,

THLA

$0000
$0001
$0002
$0003

$1C02
$1C04

$1C34

N

RESET:

s A
Ap M

LDI
oUT
LDI
oUT
. ORG

JMP
JMP

JMP

R16, HIGH (RAMEND) ; RAMEFET NV A EALZBUS O 77077 LBEAG)

SPH, R16

R16, LOW (RAMEND)  ; RAME TN VA T4 Bitfs:

SPL, R16

$1C02

EXT_INTO
EXT_INT1

USART_START

ER
; & A& yh (BOOTRSTEa—2'=1)

s A WAV A E AL

S AFy) WA FALE AL
LT 1/ Owiifre

;7= 700" MBI IKN A DB

s SMERENDIA - BE3RO
s SMERENVIA LR

s USART 7V —ABH 4R
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ATmegal 68PBTTBOOTRSTt2—A"237°087"75(0), 7 —MEE B3 2KNAMIR ESNAFEORHAFRE) B> — X720y b EEIDIA
FDONIE TRVARBR EERITRLUET,

7NLA NN me ER
.ORG  $0002 s BIDIA TN 44 HE
$0002 JMP EXT_INTO s AN EREIDIA AR EL RO
$0004 JMP EXT_INT1 s ANEREIDIA B R L
{
$0034 JMP USART_START ; USART 7V—AhBtG
{ SLLT. 70 g h7ey
.ORG  $1C00 s 7°—=b 7707 MRS 2KN A DG
; 2578y b (BOOTRSTE2—2"=0)
$1C00 RESET: LDI R16, HIGH (RAMEND) ; RAMEAET NV A BT Z2BAS (77077 ABHAE)
$1C01 OUT SPH, R16 s ABy ) WAVE AL
$1C02 LDI R16, LOW (RAMEND)  ; RAMERET NV A RO 2 BfS:
$1C03 OUT SPL, R16 s ABY) WAVE LA
{ s UUT . I/Of#H b7 e

ATmegal 68PBTTBOOTRSTta—A"237°07"74(0), 7' —=MEBRE B3 2KNAMIFRES IV, EDEIALINTF A SNDDITHHENL T
MCUTI IV Y 22 (MCUCR)DENDIA AT 4RI AVSEL)E v 235 B (DS N A RO b AT A B2 — R 720 vy hEEVIA B DN T2 T
NVARRR EEIRITRLET,

7HLA NN me ER
.ORG  $1C00 7=k 70" MRS DS 2KN A MDA

$1C00 JMP RESET s 5 &)y (BOOTRSTE2—2"=0)
$1C02 JVP EXT_INTO s FNEREDIA IR B0
$1C04 JVP EXT_INT1 s ANEREDIA A BLR

{
$1C34 JMP USART_START ;USART 7V—AhBR &
$1C36 RESET: LDI R16, HIGH (RAMEND) ; RAMARET NV A EATZ2BfS (77077 ABHAR)
$1C37 ouUT SPH, R16 s 28D WAVE AT AL
$1C38 LDI R16, LOW (RAMEND)  ; RAMEHET N VA T2 BufS:
$1C397 ouUT SPL, R16 s Ay K AVE FALE AL

{ s LU, I/OFIHAfk7e &
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13.2. B2 HA )5 ERIRLY RS

13.2.1. o AEEET - MEEB D ENY AHA)4FEE) - ATmega88PB/168PB
MCUFIIEIL Y 2 (MCUCRIZ BN IA AN 7452 DB E 2 HIA L £,

13.2.2. MCUCR - MCUf#ILY 24 (MCU Control Register)

E'yb 7 6 5 4 3 2 1 0

$35 ($55) | - | BODS | BODSE | PUD | — | — | (IVSEL) | (IVCE) | MCUCR
Read/Write R R/W R/W R/W R R R/W R/W

HIHAE 0 0 0 0 0 0 0 0

® t'yhM - IVSEL : EYAHAI59:EIR (Interrupt Vector Select)
IVSELE Y IEBRO)SND L, BIVIAZNIHITT Ty 2 ARVOLIHICE EINE T, 2Ot yIMRREINDE, BIVALNIATT Ty
Va AR)DOT7 = a—F IO IEED ~SBESIVE T, 7= 779V af I EBO EEO TNV AIZBOOTSZta— A2 k> TR ESIE T,
FEAMZBIL CQIXITTHED 77— -4 iE - EFAAFDPHEAHLAIEELZB 70T 7307 | BE SR LS, BINALNTIRD
T LA T LT, IVSELE vy D ZE B 38R 7e EZIA L FINAIED 72T X 7en 8 A,
1. BVIABNTHEFHFRIIVCE)L yMZ 1 &2 EEE T,
2. AJEWINIC, BRUT-EATVSELIZEX | R0 IVCE~EXE 4,
ZOFNENEITSIDM., BIVIARITEBICEE LS E T, BIVIAZIZIVCED ZRE(DSNDE W TS, #fEDIVSELIZE
<MBDOBECTEEIINTZFETT, IVSELAE D IRT UL, FI0A A TAF N L TEEIE SN FFETT, 2742 VY 24(SRE
CYDLEEAZZFAT(DE Y NI Z D B BhEE - 12 k> TRBS N EE A,
S BIOATATENT —h m—A R ICBLE &4, BLB027 —MiisEL w7 n7 7 A0)E DL IS R D EAT T AR EIVIAZN
S ET, BIVIALA VA S A FEE AL E sS4, BLB127 —MitigEr w37 07 7 00)ESN 5L, 7'—h =4 f8lk05 3273 5[
L BEDALBEE SN ES, 7 -MESEL YN OFEIC O W TIXITTED 7' B4 %18 - EFAADEAH LA BE 271
D309 1 BB HBLTLTEEN,

® t'yh0 - IVCE : E|YAHA Y42 T 5] (Interrupt Vector Change Enable)

IVCEL yMEEIIALA7AEIR(IVSEL)L D B A FF Al 57D Z B L A E) T e £ A, IVCEIZIVSELAA ED LD
BE, FTIIIVCENEN N OAE IR . A—N 72T 128> TR SN F T, EFEIVSEL TRt E NS I IZIVCEE v b R% & ()IE
BIAFr B (— RN ZEIE L F T, L FOa—§il 2T E<IZS0,

TEU7EFEI N 745

MOVE_TVT: IN R16, MCUCR ; BIMCUCR/E B 45
MOV R17, R16 ;s BIMCUCRE# 5
ORI R16, (1<<IVCE) ; IVCEGm PR i % B i
OUT MCUCR, R16 s IVCEIZmBELl EXIA R
ORI R17, (1<<IVSEL) s IVSEL 7 1 i % B A5
OUT MCUCR, R17 3 77— MESRA~EN D IA TN ) 5 % 55 )
RET SFEONH L e~ 8 TR

CE&E7ny 74461
void Move_interrupts (void)

{

uchr temp; /* —FREEEES: */

temp = MCUCR; /% BIMCUCR{EIERA: */

MCUCR = temp | (1<<IVCE); /% IVCEIT BRI XA T */

MCUCR = temp| (1<<IVSEL) ; /% 7= MEIRA~ENDIA TN 42 R */

}
(ER#) ATmegad8PBIL7 —hu—4 SEIR A Fi/- 72\ =% . IVSELEIVCEDE yMIF A TEXEH A,

© 2017~2021 Microchip Technology Inc.b# D234t SEET —4y—-b DS40001909B - 435



ATmegad48PB/88PB/168PB

14. 5V E&REN Y A A

SEENDIATAZINTO,INT1EV E72 1 ZPCINTO~ 23 D s ic Lo TREISH E T, ZFAT L7725, B2 INTO,1E7/21ZPCINT0~23

BV DL TRRESHTH, BIVIABNEE T LI2HE A LTS, ZORITY 7 T E0A A AR5 ka2 Rt L £

9, LV EALEIDIAZPCI2IEFF FTL7ZPCINT16~ 23D A EI0 b A LB L 97, £V LEIVIAZPCITIXFF ATL72PCINTS

~14DMIN NI D L B 97, V2L EIVIAZPCIONEFF /T L7=PCINTO~TO gl b o LB L £, v V2 b

HIALZTF ALY 24n(PCMSKO,PCMSK1,PCMSK2)i%, EDE Vst v L EI ALK L7p A& HII L £ 3, PCINTO~23THr™

ZALENA I T IERBNT RSN E T, ZUTZENODEN AL NBTAN VENMELSL DR IEIZREDLH T N AAZEZ B 35D 2%

TEEEBRLET,

INTOLINT1DEN AT T F RS E 13 T RS e midh). E1TLowl AN IMZ > TREITEET, ZAUISNEREID A ZREIFHL Y 24 A

(EICRA)DFEIR T/RENDFHRE TT, INTOFE/ZIZINTIOE AL DA VR EIE L CHRE, B ofFrSnde, Zor Vi Low! IAEF

SNATRY AL TEEEE RN OB EILE T, INTOEIXINT1O 80 F R EIA L ORI/ Ouy ) DIFEE VB LT A

LITEBEL TLIEEW, INTOEINT1ID Lowb AN VEIDA AT FERIMIZ AN SIE T, ZAUTZOFIIA LT AN VEHELIA DOIRIE T BE

MHELT NAAERENT DO 252 2B L ET, 1/O/uy/iX7ANVEMEZ R &R IEFERE CE IS E T,

D VAV ENRIDIA BN T =LV EENDLORLENAE DDA . ZOMBEEL TV AN IV NVEIIA A LB T 5 5E 7R B E
JFDT=  MCUIZKH L TR ELREREN 2T IUL B2 N2 EITIEE L TSN, ZOUA VO E B OB 12 e3r > Tl
BT 5L MCUIZA ETEBVEEILET N, BIVIAHLDERINET A, EEIRFEIT2IEDOTYATA HYAv)EIRy)ER | TRS
NADIITSUTLa— A ECKSELE 2~ A CERSIINET,

141, EVEALBIYVRAAHIMIVY
EVELENDIAZOFNEE14-1. TRSNET,
E14-1. £V EALEIYIAAHI4IDY
ck 11 1 1L

@ont)+{p oAb PCINTn .|

B w PCMSKm® A FyF :

h— FCINTn B: A T |

. B s
Kﬁﬁé\ﬁkz_D p oo o} p o} rcirm -5 A R EE— :

+ wE L

[ | PCIFm __ —

m O O

14.2. SV EREIY A A ALY RS
14.2.1. EICRA - 4} EREIY) ;A A {EIL Y A4A (External Interrupt Control Register A)
AEBENDIA I HIEIL Y AS AIXEN DA B SRR v M & B E T,

Eyh 7 6 5 4 3 2 1 0

($69) | - | - | - | - | 1sC11 | Iscio | I1Sco1 | 1SC00 | EICRA
Read/Write R R R R R/W R/W R/W R/W

P HAE 0 0 0 0 0 0 0 0

® t'yh7~4 - T# (Reserved)
ZNHOEYNITFRIESNTRY, FIZ0EL TR ET,
® t'wh3,2 - ISC11,0 : S} ERENL) JA A1 554454 (Interrupt Sense Control 1 bitl and 0)

SHERENDIA S UEAT =42 VY 2 (SREG)D EFIVIAAFFAI(DE v bESMBEID  F214-1. HFERENYAAT(INT1)ENY A A0 S 42
IABFF ATV Y AA(EBIMSK) DR EIDIA B L FF A INTDE w33 E (DS 55

’ . ISC11 | ISC10 Y A A F 4 F
PN SO )7 ==y )17 %13 VP L T
AOINTUHBE A S TEMENICSNET, BIVASETEEICT 20 e e e =

ERINTIE Y D (zy 3y LA MI R 141 TERINET, INTIE Y OE 5 T o
BRSBTS TV ET, S ST B LR A L ASRITNS 0 1 |INTIEY O ERA AL ()
BA . 170y AME0E B<E EANMVATEIVIALAEERLUET, LY 1 0 |INTIE VD FRETIHAE,
VAT ENDIA B DFEAENRFESIVER A, Lowb N VEIDIA B EIT DY 1 1 |[INTIEY o E R s,
A FEDOLowb N MTEINIA B LT BT OICBAESEITL TV A Mma D5E
TETHRENRT R0 ERA,
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® £’y ,0 - ISCO1,0 : S ERENY A AO0F A (Interrupt Sense Control 0 bitl and 0)

HBENDIAZOIEAT—4 A LY A (SREG) DA EI0IAHFF AT (DL y hESMHEID o SLERE|LIA U A A
AATEATVS AIEMSKIDA A0 TINTOE Y35 et e LU BB S
B DINTOIMBE N So THERHEE IS E T, BIVAHZTEEICT DI =R EE
ERINTOL™ Y D (23 LA MR 14-2. CEZESNET, INTOL Y OB 0 0 |INTOtV2SLowb A NV TIAE,
I SE > TE RSN T ET, Wk PR 2 LA R I E N5 0 1 |INTOE™ Dim B ZE AV (W 5.
B 17y B E0E BB EONVAIXEIVIASZ AR L ET, K0V 1 0 |INTOE D TR CHA,
NATENDIA B D FEAENRIESNERE A, Lowb AN VEIDIA BN E TN D 1 1 |INTOV YD R34,
By EDOLowb N MTEIIA B ZERR T 272D BIEFEITL TV DA D5

TETRENRT IR EEA,
14.2.2. EIMSK — S} EREIYAAEFAILY A4 (External Interrupt Mask Register)
E'yh 7 6 5 4 3 2 1 0
$1D ($3D) | - | - | - | - | - | - | INT1 | INTO | EIMSK
Read/Write R R R R R R R/W R/W
FIHAfE 0 0 0 0 0 0 0 0

® t'yr7~2 - F#J (Reserved)

INHDOE Y NIRMEH TREEDOFEH D7D TRISILTET, FROT NARED BHEDTD | ZOVY A RENNDRFTFIZZ
HOEYMI0ZENTLIZEEN, ZNHDE yMIFiT e R E 102K L E9,

® bty — INT1 : 4} &8 E|Y) A A 1585 A] (External Interrupt Request 1 Enable)

AF—HA LY A (SREG) DA EIIA LRI (DE Y MEEE (DEFL, INTIE Y IR E(DINA L INTIAME LYV E DA LT AT S E T,
S EREND A B Y  AF ABICRA) D END A B S 1O v 1 E0(ISCL1ISCL0)E ., ZDOAEBEIVIAZINTIE Y 57, TR
Ui MG, FELowb AN VDO E IV TIEEE I SN A0 A EF LET, BIZINTIE Y B HEL TR ESN T, 2Oy OB x| 1E|
NIABR B R Z S| R ILFT, MBI IA BB R LTI T DEDIAIIZINT LB A BN VAL FEITSNET,

® t'yh0 — INTO : 4} EFEY) A AO0EF 7] (External Interrupt Request 0 Enable)

AT=HA VY A (SREG) D EFIDIA ZFF RI(DE Y hASEE E (DAL, INTOL y M3ERE(DSHLAHE, INTOAME LV ENDIA B DT A S E T,
AEREND A IV ASABICRA) D END A S0 E v 1 E0(ISCO1,ISCO0)IE, ZDAEBEVIAZAINTOL Y D b5, T
Ui, i, F2 X Lowb AN VO E N CIEEFE N SN D0 E EFR L E T, BIZINTOL VA H LU TRESNTH, ZOL VOB X TE
VIABBLR A S| Z U ET, SMERENDIA I RO T D EINIA I ZINTOE A AN VAL FITENET,

14.2.3. EIFR - S\ &R EIYAH EK 775 LY A% (External Interrupt Flag Register)

tyh 7 6 5 4 3 2 1 0
$ic@s3e) - | - | - | - | - | = | INTF1 | INTFO | EIFR
Read/Write R R R R R R R/W R/W

A HAfE 0 0 0 0 0 0 0 0

® t'yb7~2 - T (Reserved)

INHOLYMNIARM HTREROMH OO TSI TET, FEROT NAAED HHVED T | ZOVY AR ENINDRFTE 2D
HOLYMI0ZENTEEN, ZNHDE Yy MNIFT T HIZ02 KL ET,

® t'yM — INTF1 : SV ERENYIAA1ER 774 (External Interrupt Flag 1)

INT1EY LS (oY ) EI TR B L BBV IAAR B R A B 5 & INTRIDSER BNV ET, AT—4A VY AH(SREG) DA EDIA
FFFR[(DE Y b ESREREND A F 7 ALy A (BIMSK) D AR EREND A -1 FF A (INTDE v ASER E (1) 725 MCUIE X I T2 BN A Fan'JH o~
TROFET, ZD777 1XENIAIN—F v BNEITINDEMRRO)SINNET, ROz 777 1551 2 ELZ LI L > THERRO0) TE F
T, INTIDVAVENAL L L CRRIESNDE, ZO777 1T H IfERO) S E T,

® £'yh0 - INTFO : SV EREIYIAA0ERT7Y" (External Interrupt Flag 0)

INTOE™Y DS (zyy ) F TG B AL 3BV IA L BER & LB 3 H & INTFODSER E(NZ/RVET, A7—4A LY AH(SREG)D = E| VA
BFERI(DE Y b EANEREND A T 7 Al LY A (BEIMSK) DA EREIDIA 2 0FF Af(INTO)E b ASER T (1)72 5 MCUIL % hin 32 EN0 A NI~
MOFET, 2777 1XENA T N—F INFEITENDEIEBRO) SN ET, bVICZ0777 135 1 2 ELZ I L > THIER(0) Ta E
9, INTORUAVEINIAGR L L CTRRESNDE, ZO777 1L ITfRBRO) SN ET,
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14.2.4. PCICR - E'VZ{EENY ;A A F{#HILY 24 (Pin Change Interrupt Control Register)

tyh 7 6 5 4 3 2 1 0

($68) . - I - - [ = | = 1| PCIE2 | PCIEL | PCIEQ0 | PCICR
Read/Write R R R R R R/W R/W R/W

HHEE 0 0 0 0 0 0 0 0

® t'yr7~3 - F#9 (Reserved)

INHOEYMIRMEH TREROE A DD TSI TET, FEROT NARED BHNED T | ZOVY AR ENNDRFILF 12D
BOEYMI0ZENTIEEN, ZHHDOE yMIFE T R I 1205 KL £,

® t'yh2 - PCIE2 : £V ZEAL2E£EY A A5 A] (Pin Change Interrupt Enable 2)

AT=HA VY AH(SREG) D EEIDIA BT RI(DE v MSEE E (DS 4L, PCIE2E Y MERE(DEId e, EVEALBIVIAZ 2R FF A SIVET, 7F
A L72PCINT16~23t" DA DAL BN IAHE LI L ET, ZOEVE{LEIVIA B IR IZH IR T DENVIAIIZPCI2EIDIA A
ANBLFEITEINFE T, PCINT16~23L i3t VA LEIVIA G RV Y AR 2(PCMSKIZ L~ TR BN FF RIS E T,

® t'yM - PCIET : EVE L1 B E|Y5AAEF A (Pin Change Interrupt Enable 1)

AF—HA VY AH(SREG) D AEA LRI (DL Yy M3EE ()& AL, PCIEIE Y MRERE(DENDE . EV LB AR IR T I SNET, 3F
A L72PCINT8~ 14t"y DA DAL INEIIA B E R Z L E T, ZOLVE(LEIDA BT R IZH I T DEIDIAZIIPCILEIIA LAY
AN EITEIET, PCINTS~ 14TV AL EIDA HEF ALY 241 (PCMSKINZ Lo TEBNC T rT S vE T,

® t'yh0 — PCIEO : £V ZE{L0EEEY A A EFA] (Pin Change Interrupt Enable 0)

AT=AA VY A (SREG) D AEIDIA ZFF RI(DE y MASEE E (DS 4L, PCIEOL Y M ERE (D& e, LV EALBIVIAZODFF I SIVET, 7F
A L7-PCINTO~Tt" Y DDA DB AL EZ LI LUF T, 2OV ED AT RT3 T DEIIAILTIPCIOEVIA T~ 14
MHBEITINET, PCINTO~TE NI VAL EDA B ALy 24 0(PCMSKOZ o TIE BN FF AT S IVET,

14.2.5. PCIFR - £V ZEALEIYAHERIFY LY A% (Pin Change Interrupt Flag Register)

E'yh 7 6 5 4 3 2 1 0
$B@¢3B) | - | - | - | - | = | PCIF2 | PCIFl | PCIF0 | PCIFR
Read/Write R R R R R R/W R/W R/W

I HAE 0 0 0 0 0 0 0 0

® t'yr7~3 - F#J (Reserved)

ZAHDEYNIREEH TRERDOEH D7D FRISILTET FFROT NARED BHNED T | ZOVY AI R ENNDRHTHITZ
BOEYNZI0ZEEN TSN, ZREDE Y NIRRT R 102 L E T,

® t'yk2 - PCIF2 : £V ZE{L2B¥EIYAAHEK 754 (Pin Change Interrupt Flag 2)

PCINT16~23t" DA N> D AL DN END A B SR AL 95 &, PCIF2SER EUNTZRDEd, A7—42 LY 24(SREG)D-EEIDIA
HFAFRI(DE Y bV ZEALEIDIA il ¥ 22 (PCICR) D ZEAL2BE R VIA A FF 7] (PCIE2)L w bSER B (1)72 5, MCUILRHE 32 EV A
FANTEASTEONET, ZO777 1XEDIA IR —F 2 DB AES D LARER(O) S ET, RDOVICZD777 1T 1 2 ELZEIZE->ThH
i) TEE T,

® t'yM - PCIF1 : EVEAL1EB#EIYIAAEKIFY (Pin Change Interrupt Flag 1)

PCINT8~ 14" DA D Em B A LN EDIA B FER AL B3 5L, PCIFIMNER ENZ/R0ET, AT—FA LV 24 (SREG) DA E|DIA
FFFRI(DE Y bEE Y ZALENDIA Z2 LY 24 (PCICR)DE Y ZAL T REE DA 2 FF ] (PCIEDE v FSER B (1725, MCUIE 3 2ED A
BANIIANTEOET, D777 T XEN A R ERN—F DIEHIASNAD LREFRO) SN FE T, (RbIZZD 777 135G 1 2 ELZEICLE - ThH
ARERO) TEET,

® t'yh0 — PCIFO : £V ZE{L0EEEIYIAAHEK 754 (Pin Change Interrupt Flag 0)

PCINTO~ TtV DN DG ER AL DN ENIA AT R Z LB 35 & PCIFO2SEZ E(DIZ/R0E T, AT—4A LY AX(SREG) D 2= FIDIA Zx
FERT(DE v hEE VLB IA 2l L Y 24 (PCICR) DL ZEALOREEIVIA 35 AI (PCIEO)E v hASER (1725, MCUIE® I T D EIDIA 7
NIF~FEOET, ZO777 1T ENIA BB —FV ISBRIR S D LFRBROO)SIVET, RDVIZZO777 1 XGm Bl 2 ELZ LT > THE
FROO)TEET,
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14.2.6. PCMSK2 - VAL EIYIAAEFEILY 242 (Pin Change Enable Mask 16~23)

t'yh 7 6 5 4 3 2 1 0
($6D) | PCINT23 | PCINT22 | PCINT21 | PCINT20 | PCINT19 | PCINT18 | PCINT17 | PCINT16 | PCMSK2
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
HHEE 0 0 0 0 0 0 0 0

® t'yh7~0 - PCINT23~PCINT16 : £’V Z{LE|Y A #23~165F A (Pin Change Enable Mask 23~16)

A PCINT16~23t yMIX s 3 B1/Ot T VB LEDIA DS FF o[ SNDNEINER O E T, PCINT16~23EE" 221 ED A Zx i 18]
VY 2A(PCICR)DPCIE2 33 E ()72 D X9 D1/ Oty DLV ZALEIVIAHDFF I &I E T, PCINT16~23MEFR(0)Sh DL, X
T 51/Ot VDLV EALEIIA I EE LS ET,

14.2.7. PCMSK1 - £V ZEALEIYIAAZFRILY 241 (Pin Change Enable Mask 8~14)

t'yh 7 6 5 4 3 2 1 0
($6C) | - | PCINT14 | PCINT13 | PCINT12 [ PCINT11 | PCINT10 | PCINT9 | PCINT8 | PCMSKT
Read/Write R R/W R/W R/W R/W R/W R/W R/W
BIHE 0 0 0 0 0 0 0 0

® 97 - F#9 (Reserved)

ZNHDOE Yy MIRME A TR O THRISN TET, FFROT NARED EHIEDT=0 , ZOVY AN EP DRI FIZZ
SO YMI0ZENTLIZEN, ZNHDE yMIF TR IC02 KL ET,

® t'9F6~0 — PCINT14~PCINTS : £’V L EIY A #A14~8EFA] (Pin Change Enable Mask 14~8)

FPCINT8~ 14ty MI K G T D1/ Ot TV LB A FF Al STLDNEINE TR ONE T, PCINTS~14EE" 2L E A Z il f#IV
AA(PCICR)DPCIELMNER E (D725, H a3 21/0O DL v LB IA B IINFF o[ SV FE T, PCINTS~ 14035#BR(0)ZNDE, Hiad D
I/Oty DLV AL EDIA I T IR LS N ET,

14.2.8. PCMSKO - £’V ZEALEIYAHEFRILY 240 (Pin Change Enable Mask 0~7)

Eh 7 6 5 4 3 9 1 0
($6B) [ PCINT7 T PCINT6 [ PCINT5 | PCINT4 [ PCINT3 [ PCINT2 | PCINTI [ PCINTO | PCMSKO
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
BIHME 0 0 0 0 0 0 0 0

® t'yh7~0 - PCINT7~PCINTO : £V ZE L E|YiAFAT~0FF ] (Pin Change Enable Mask 7~0)

Z-PCINTO~TE Yy MIX I3 B1/ Ot TV LEIIA B DT A SNAEH ) E BN E T, PCINTO~T7EE VA LEDIA Z il fEL v A
A(PCICR)DPCIEO G B (1725, KT 51/ O Y DV ZALEID A DN rf SFET, PCINTO~72MERR0)ESND L, k9 51/0
YO EACEIIA TR IESNET,
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15. A AiF-

15.1. 1=

A TOAVROK —MIFEAET S I/ OF = e L TED DI E DO - L H-EX e °

b 271771 AN BRI D EF. ~AUSBILCBIR A oL oy ol ARAIE S iiE i
%G BT E 5287, LoDOR -k KV D AL TX5I LA EIKL vee
F9, (WA ELTRESIVTWDIUDBRENMEE LT, XA EL TR ﬁz”ézhf
WIUR) 7 VT y 7 IRBUAFF AT /AR I T ARECH R SvET, & H IR E
FEDIEE H L= 2) BTV A TR 7) D TRE F7 T FREO 72 BRED A iéﬁf‘oiﬁ, al
DYV ERERHIXLED RN % B HEBRE) 5 DIC F /3728 S T, 2 TOFR - bV
CIXE BN R AT HEZe | (A EE CIRPUED L LW T VT y 7 PR H Y F
9, 2 TOI/Ot V/EIE15-1. TRENDIITVCCEGND D T I RS (4N & FF
HET,

RKENDETOLY MJ:E NI —RIE CResET, /INLFO IR~ &
B N EO N IIE MRS AEELET, THEL T 0 TANTLY AR Y NVERITEH L& | IEfERTERWIZ L. 22T/
FLSAZPORTXn23 R =By b2 L CTIXPORTB3) M 72T V20 A, BFRANZ21/ 0Ly 24 Ly ML E 1360 L D [1/0
F—FRALY RS TEEINET,

-2 1 OO SV 24(PORTx), J7 VY 2#(DDRx), ATV A2 (PINX) DK E —MIX LT, 3-21/OAF) TRVANE BN ED Y THhE
T, ATV RO/ ONLEIXFLe 2T T, — HH VY A LMLy A TG A EE ()T, FAEBPINXL Y RO v h~D5g B
IEZIALNT, BV A OFIGE y M E (1/0) 5T DFE RT3, I TMCURIEIL ¥ A2 (MCUCR)D 7 VT v 7 25 [ (PUD)E 'y
MARE)ESNDE, BF =T YMIH U TI ATy 7 e 28 I LU Ed,

FEHET S A1/ OL LT/ OR = O FIZR O NIBET VY AVA B AELTOR - TRk & E T, Z<OK' = L UET NAADJE3I
FERE ] DB BE L L EALSIVE T, K'—F LV E DR ATHBERE DALV A—T x—2EIT5 1 H O [ Rk — M e | TRl S ET, a3 Hurg
BEDTER7LFEMN I DV TIIEBIHEEET TE H 22 R L TL7IE30,

F—=F BV DN OO RZWREBED T 1L, E DR —NOMDL™Y DFEHET VIV AN T EL TOE I LN EIZER LTI
S,

15.2. RETVIVAHAELTDR b
ZOR=NIAEEOWET LTy 7 E R/ OF —hTF, BI15-2152 2 TIRIPxnEHHENBI/OF —b £V D 1> DHHER %R L
ES

\Yele

o LIRS

P OWTIE
MRET Y 41/0)
. ; EIEEED

B15-2. FRET VU A K D EBERK

A Vce
RDx:DDRx%ﬁﬁﬁ PUD:7° VT w7 2K 11
< Y :E )c q
»| D Q
DDxn: 5 [6]7vF
WDx:DDRxE X —
é RESET:J vk 4 2
RRx: R —hx 7T 3t A
£l 4
()
o<
0
1 N
D > p
0 T PORTx 1 /159 F - A0
WPx:PINxZ& R ,
SLEEP: A 1 i 5] ——
WRx:PORTx&EX ————
RESET:)tyh EEAE S

A
=y
gs)
>
«_5.
-7
e
~
B

: g

&

3

)

5

)}

A% I —J |
clki/0:1/Opmyy ——— T e

3¥: WRx, WPx WDx, RRx, RPX RDxIZ[E—F - N DL’ CTIETd,
Clkl/o SLEEP, PUDIZ & b CEm ¢,
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15.2.1. EVDEETE
ZF =M ENE3 DDV Y A Eyb, DDxn, PORTxn, PINxn2 S0 E9, 60E D /0K =LY R4 TRENLDHEHIZDDxnt y MIDDRx
I/O7NVA, PORTxnt yMIPORTx I/OT NV A, PINxt yMIPIN I/OTNVATCT /¥ AS L ET,

DDRxVY Z#NDDDxnt Yy MEIZ DY D [MZERNET, DDxn a1 2 E) N D EPxnITH L v EL TRIESNET, DDxnd i
FOZENNDEPxITI AN VEL TRESNNET,

FOL VN ATV EL TR ESNDRHIPORTn A iR ER 1 2 E b e, 7Ny 7 BB E (T IS E T, 7VTy 7 i % OFF
WUV Z DITIZPORTxn N G ER0ZE D0, -T2 DL VN I v EL TR ESNRT XV FER A, Kb U362 7ay)
DENNTWRSTH Yy MRIEEDSTETEE N B EHI-ZIC S E T,

ZDLVHRH NV ELTERESIDREICPORTn N iR ER 1 2 E DL, FOFR - 'V IIHigh(IZEREIEX N E T, 2D VR e v &
L CRRESNDEFICPORTxn 2 Vi B0 E D L, ZDR = BT Low(ONZBREIS L E T,

1522. VOB AXREYIYEZ

PINxn~D 7 EE 1 XA Z [ ZDDRxnDE 2357, PORTxn D% WYV 2 L E T, SBIAn A 23K — N D 1L v O ERYIV IR 212
2 HZ LR L TLIEEY,

15.23. A ABDOUIYEZ

Hi-Z A 77(DDxn=0, PORTxn=0)&HighH /7(DDxn=1, PORTxn= l)Fﬁ@@]D*‘EiE# 7 NVTy 7 E A AJ1(DDxn=0, PORTxn=1)F7=1%
LowH 77(DDxn=1, PORTxn=0)DE HH03O FERIREENEUAIE WG ER A, 8. mAVE =2 VAR IL58 /) ZaHigh(th&x H L)
EXENER LT Ty T F‘EJfD@b\ ’wh%focu\wf TNTy 7 IR R SIVIIRBE IR+ 0032 T ANBIVE T, ZOHERTRVRD, &R —hD
BT NT T Z LT BH7-d 12 MCUHIEIL Y 2 (MCUCR)D 7 VT v 7 ’,“th(PUD)t IMARRE()TEET,
7°/»7y7°)\jjkLowmj7Faﬁ®th%’€z TIECRIEZ AL £, i HE TP RRIRAES L THI-Z A J71(DDxn=0, PORTxn=0)%7-1ZHigh
H 71(DDxn=1, PORTxn=1)DEHENEEDRIT TR0 ER A,

F15- 11T VEICK T DHE 5o —EE2RLET,

R15-1. K- EVDERTE

DDxn PORTxn |PUD(MCUCR)| AHAH |7W7y7#EH BE
0 0 X AT 7L AV =42 (Hi-7)
0 1 0 AT HY PxnlZ/M B Lowa A )13 A X UERAS AL ET,
0 1 1 AN L AV =4V A (Hi-Z)
1 0 X 77 7oL Low (WU A H 7
1 1 X HD 2L High (X HU)H )

15.2.4. EAEDFHAHIAH

DDxnJ7 ALy bOBEE I BIFR7RS, A —=h EVIIPINknb Y 2 [15-3. %“B#tf'f““t AEMLJ%:M%E#GDI‘JHJHB
4Bl CHid ET, B15-2. C/RIINDHEIITPINxD ‘
VUIRY BN AT BTy F IR RS E R A L £, | VAT Jays J | | l l I I
:ﬂéi%ﬁ@t"‘/ﬁiV\?*MU/M)ﬁ#'ﬁ(I//)HJETFE% SR D ‘ ‘ : :
BAORERRIEGS 27— W srblicpges | FiTad XXX X X XINRIBPNOC XXX

NETH, ZIITREL R HiALE T, R15-3.134M 5 F59F | i |/////|
BN 2 BT A A T B D RIS 43 7 %R L ; : ‘
FT, BREEIE D /& KITA % tpd,minétpd, max T PINxn ‘ ‘ 1 ‘ I
IRENFET, : : : : :
R16fE : : : : : LLrii DA A
(B15-3.T)Y 274 70y DIAND FHESHIE R DDA ED) L ‘ ‘ AZIE X fis

e . - ‘ <« tpd,
oy ) B HIAE 5L TLIEE W, ZDTyFIsay I BALowDHF <—tpdmax—> pd,min

WZEAT., 7ay ) H3HighDRFIZ[RIHT v FAE B DO RURER 4y T
TRENDINTEE(N T ANT VIR ET, ZO1E Bl 5% A =4
1V AT A Jav ) D LowlZ 72 BRI Gy P) SN E T, # 15-4. 7’04’ 7L\'Cu§EL7"_t UER A Uﬁ@ﬂﬂ'ﬂi ‘
NDE< sy ) O _E AU CPINXnL Y AHWVIAENE | va7n soys | | | | | |
R ZOQ%EUtpd,min&tpd,maxﬁ:iofﬂ?éﬂéiaL:\ = Jw ! : ! I_
v EOW 5 BB X B SR IFL T0.5~1.5 VA FEITmD }(om PORTxX NOP XIN R16,PINXX XXX
Th Jay) EHELEIET, e ! ‘ : :
NTEp 0 e . [FI7F _I—I ’
YIM 2T BN E LT A% Bt 2 R L. K 15-4. TR ! ! ‘
SINDIINOPEI AR ASINRT TR0 ER A, PINxn ; 3 |

OUTE ATy AT A Jy) 0> RS CA T F o E L% ‘ ‘ —
. O . L R A SR AE R I (pa) 1 RIGE i | Dol X A
VAT L ST, ~—tpd —>
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WOa—N IR —FBE Y D0 1A Hightt 1), 283% Lowtt /), 6LTE 7 NTy 78 EEL TA~TEANNCRETHHFEEZRUET, fE5
DO MENTF T A RIIVET D, Bt CTHRETSILZIIT, WO DE Y ~NERHCFE ESNTMEE TR AR T IENTEDHIIT
NOPAR A M ASNET,

TV VSR B 74451
LDI R16, (1<<PB7) | (1<<PB6) | (1<<PB1) | (1<<PB0) s 7° VT 7" L Highfil % B
LDI R17, (1<<DDB3) | (1<<DDB2) | (1<<DDB1) | (1<<DDBO) ;! /1t'y Mtz Huf5
OUT PORTB, R16 s 7° VT w7 L Highfili 2 3% i&
OUT DDRB, R17 s AT M & 7% E
NOP 5 [RI I LB 22 S AL
IN R16, PINB SEVIEF AR L
CE:E7'ny 7445
unsigned char 1i;
~ /% */
PORTB = (1<<PB7) | (1<<PB6) | (1<<PB1) | (1<<PBO) ; /% 7NTy7 L HighfEZ2 3% iE */
DDRB = (1<<DDB3) | (1<<DDB2) | (1<<DDB1) | (1<<DDBO) ; /% N FZEERE */
__no_operation() ; /%[RRI AR AE AL +/
i = PINB; /* EAEFEARL */
~ /% */

E: TRV VS EET 0 T AT OW I Ny 7 A 0,1,6, TICR ESIL T, Ey0E 105k F1 72 HighBRENH & L COFEFE., t'yh2
L3DLowBkEIEIE L COERE. FFAL VIR ELGRESNDE COR M Z /N D72D122 0D —FFL Yy AnEbinEd,

15.25. TV VA RDEFRT &IR1E R RE

X 15-2. CRENDINTT VANV AT NE BTV aIvh NI DA F1HGNDIZ/ 707 TEE T, ZOKTSLEEPEEIESNIZAE B IXATIE =
DWOPNBE D FFE, F2IIVeC/ 26D Ty E B EIEEFF LA O ENEE NERET D720 NT=2 7 8, NT—1—7"
FNE, RPN ABNE, JEIEAS AN ABIHETMCUIK LRI ZRC L > TR ED SN E T,
SLEEPIZAMEREID A AL E U TR RIS TR — b E AR L T RSN E 7, AN EIDIA S BERSFF Al S 72V s, SLEEPI
DENZDOWTERIERIZHE 2 TT, SLEEPIZS1 H O 3k —MERE | TRldliSN DI # I fth O A B BE I L > CH MRS E
TO

INERENDIA I DFF RIS IV TN B R, TR E72 13 amBE 2 (M 5 B0 IA 7 L U Ca% B SV FE RIEASMER B0 A A5
BUNTFAETDE, ETE MR UIKRIEENSUEEIR) BB T2, ZNODRIEEREITINT D77 7 BRESR ST A b aE 7
DDT, KT DINEREN AL TR 7T 7 B3R E)SINET,

15.2.6. REEHEY

WSOMDE VIR FBIZEND A, TNHDE VIRERZINTVANVEREOSDERIETHZENHEREINFE T, #lz Lo XH7aR
UVMRIEFERE TEL DT VANV AT NEE IESIDEL T, 7V ANVA DI BEF SN O 2 TOEEO Yy, IHEVEIE, 7N VEIE)T
HEEFRHIROTD | FEXIREA NIRRT HNH & TT,

KLY DEZRSNIVANEARZET Db A T IEIINE I ATy 7 2 A+ 52 T, ZOHA . Iy o7 A7y 7 132k 1k &
WET, Uy b OIS E B SN EERD AN ATy 7 E X7 N A Z e D HESES N E T, RV ZEHEGND £/~ 1%
VCCITHEE T2 8%, VUV MBSRICH DL CRRESNA LB E 25 | X 24/ REME RS 720 HEE S N EE A,
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15.3. 33k —

Mg RE

ZL DR b EUNITERET VA N TN Z RS RE N BV F37, B15-5. 13 B LI N =R 15-2. TOF —b bV Hl1E 5320 #

PRHELC

Lo TEIEBE TELNERLET, ZOFEBE I TOR - EUIFET DR TIIHY EE AN, ZOMITAVR w78 avt

P—=7 RO EF —F LU TE L — Rk &L TN E T,

15-5.

SR

M BEA H 71 B ER A8 A

VAN

PUOExn:7 VT y 7 (B AZ AT 7]
PUOVxn: 7 VT y 7 il AZ Al

<
Q

\© ~f

<
<

RDXIDDRX%}%%’\j PUD:7° VT y7 2 11
R p—

T

> D DDOExn: J5 A AZ 47T n]

—

DDxn: J7 [6]79F
WDx:DDRx X —

RESET:Utyh 4
RRx:R—hx7 T 5 A — 1
~N

Q
DDOVxn: J7 [Ffil A8 HAE

8-bit Data Bus

A

PVOExn: i /)l AZ 47 7]
PVOVxn: H /Il 22 #afi
PORTxn: H{ /)7

Pxn

B=

WPx:PINx &

WRx:PORTxZE:X

DIEOExn:7 v 5711/)\73 FF A A AR AT
DIEOVxn: 7Y/ 4V A F15F 7] A8 Bl

RESET:Jtyh

A

clki/o:1/07uys
DIxn:7 VANV AT] <
AlOxn:7Fu/ AH ) -

LX.H

SLEEP:AK IE #il4

3¥: WRx, WPx, WDx, RRx, RPx, RDx|X[F]—

K—MNDOLE Y THIE T,

clki/0,SLEEP, PUDIZ &~ CHiE T, MDfE B3 &LV EA T,

F15-2. 13 EECH)E 5 OMEE—

P hva

TR A SN ET,

HE

EE: (Al
RLET, B15-5. TR TEVER -MNIRETRENFE A, EECEHE SIS HaikEE

oMk RE R
F15-2. RBEERARIRESD—BRESE
E51E4 E54 Bk
o 7o bzt | L Cy 7 ATy RERIFPUOVAE 5 TS AL, 00354 DDxn=0, PORTxn=1, PUD=0T7"
PUOE T NTy 7 B AS A AT NS ectoL A Tty E
PUOV T NT 7 AS M PUOE=1K. DDxn, PORTxn, PUDDAEIZBER2L . 7 ATy 7 DA 1)/ O 28T L7,
DDOE 77 TV A M ] 1T, A BRERHIZDDOVAE 5 THIEIZAIL, 00855, DDxnb v A4E CHIEISIVET,
DDOV 5 AR HAAE DDOE=1/¢, DDxnb ¥ A#EIZBAFRZR<, H I BRERHRDOON(1)/OFF(0)Z fil# L £,
g L CH I BREIERASONZ2 D, K —MEIZPVOVAE & CHillfElsivE 9, HBRERS20ONTOD
PVOE | Hi/fEARHEF T o ME I POR Ty A -GS AL S
PVOV H I A i PVOE=1f, PORTxnb ¥ AMEIZBIfR7<, & —MEZHIAE(1/00LET,
PTOE B3R Rl PTOE=1/F, PORTxnl ¥ AESKIEL 9,
o <re stz ar| L Cs 7 VAV ATIREANIEDIEOVAR & TRl L, 00556 MCUDIRIEGEBIEI1E, (R 1L
DIEOE |7V 57/1/7\j7 u¢ﬁ)¢?ﬁuq:ﬁf @J{/E)L:J:Owcﬂ%ﬁzéﬂij—o
50 S DIEOE=1/§, MCUDIKREGEBNENE ., IR ILBMENZBILRZRL. 7V A A&l (1)/ 25 1k
OIEOV | 7'V A7 Al 2c il OLEF,
AEHREREFR TV VAT T, 2015 B I X ETYa3yh M H IS BEGS IV T ET 3,
DI TV ANVAT] ZAVTREULETEARDET, ZOE BT ey L TOM A BRE KA HEEE B & M3
L £,
AIO VRN V] RHHERE R Ty A 1T, ZOE Bt I E SR S, MG TEET,

LU D TE I T AZ Hakk e

LR ZZ R TSN,

(2R S H)E 75 45— b SR REA il LI RCIR L 97, BIZJE DRI SV TI AR RE D
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15.3.1. K" —FBD X Hatde e
T —IBE VDO ATHAMEBEI LR 15-3. TRENET,
£ 15-3. ' —FBE VD X Lt e

K—bEY R ERE
XTAL2 (VA7 A Jmyy FIFsiREE IR /1)
PB7 TOSC2 (A< HZEIRIEIRE AR 7))

PCINT7 (Vv ZALEVAZTATT)
XTALL (VAT A 7ay) A IREEIE SR A E12135M 8 my /M5 = A7)

PB6 TOSC1 (WA~ HRIEEIERS A )
PCINT6 (£ Z3{bEVIAIR6 A F7)

PBs SCK (SPI [EH & ay) SE3E EAN ) /GE S E A7)
PCINT5 (£ VZE{LEIVIATE A S))

PB4 MISO (SPI FEEEAIT 4 AN /pEEEE T —4 H 77)

PCINT4 (£ Z{LEIVIAHAANT))
MOSI (SPI F=EEEART =4 0D /PE2EE AT =4 A7)

PB3 OC2A  (BA~/hyA22 sk A—EH 77)
PCINT3 (£ ZA{LEIVIAAIAT))
SS (SPI HE2E E SR A T7)

PB2 OCI1B (BA= /41 e B—Ec 7))
PCINT2 (VAL EIVIAZ2AT))

PB1 OCIA  (BA~/hyA1 sk A—EH 77)

PCINT1 (EVZAbEIVIAZIAT))
ICP1 BA~/hy 41 TR EA T))
PBo CLKO  (V2AFA JuysH )

PCINTO (£ ZE{LEIVIAZOAT))

KL DR EITRDEBVTT,
e XTAL2/TOSC2/PCINT7 - +'—FB E'y}7 : PB7

XTAL2 : Fy7° (VAT L) Iay ) BEHRERE 2, JI AR NI IR ZS T MR B B AV 3R ES FH Juy ) v L TEDIVE T, Jay) v el
TEbDE, ZONI/O VL TFEZ A,

TOSC2 : #vFIERL V2, Fv7° Tyt U TR IEFT EWNBRCEIEZRINE X, FEREAZ A~ A3 IEREIRFEL v A#(ASSR)DIEL
W ENZEIDFFRISNDG AT LI ET, JIAANVRIEGREH D44~/ 1y 2236 RIE ny JEIEEFF A 9572012
ASSROIE[RIHAFF A (AS2)E v M3E% E (D& AL, M5B ey /{5 S AI(EXCLK)E vy bMEBR(0) XD L PBTE VTR =M 8]0
B v, R SRR O M IR0 ET, ZOEETIE, ZOLNIII AV Ras S HEeS L, ZoLVE/oev el
Tz EH A,

PCINT7 : bV LE0AZLT AT, PBTE VI E AL TLEL CHIRZ T,

PB7725uys v LT ibE ., PORTB7, DDB7, PINBTIZACOZFHAET,

e XTAL1/TOSC1/PCINT6 - +'—FB E'y}6 : PB6

XTALT : Fy7 (VAT L) Jay) 38R ast ™V 1, 7 AN I RS E T2 IR B B 5 U A2 vtk e H7ay ) e v ELCTEDIVET, Jays vvbl
TEbNDE, 2O/ OV EL TR £H A,

TOSC1 : /v 3RtV 1, Tv7° Juy) ot U TR IEFT EWNERCIIRER D ER XL, FERIIAI A<~ IEF IR FEL v AF(ASSR)DIEL
W EIZEDFF A SND G AT b ET, JIANVRIERREEH D44~/ 19 2236 RIM rny y B EETF A 9572012
ASSROIERIHAFTF AT (AS2)E v bDSER TE (DAL, A58 my /45 B 7 FT(EXCLKE Y bAMEFR(0) XA & PBOL VIZHR 6810
BESHU, 4R SCHREE IR 2R D ATV ES, ZOEETIL. 2O VT A NVIEIERR ARSI, 2O /T/0O v el
Tz EH A,

PCINT6 : LV 2L EIIA LG A 17, PBEL ISR EIALZTLEL ThRZF T,
PB67Nuys v LT ivbE ., PORTB6, DDB6, PINB6IZ A TCOxFHAET,
* SCK/PCINT5 — #'—FB t'yk5 : PB5

SCK : SPIFvVH D EHEE yuy s ) @ Iy ) AN J7, SPINREMEE &L CEFRIESND &, AL VIEE B HL Y 24(DDRB) D
DDBSER BT, ASIEL TRESNET, SPINTEBELL THAIENDLE, OtV OT =4 5 MIEDDB5IZ Lo THIfEI =
NWET, ZOLVMNSPUZ L > T AT EIRFISNDEE, 7T ATy 7 IIRZER = BH SV 24 (PORTB)WPORTB5IZ X~ THIMH T
=FE9,

PCINTS : LV LEDIAILE A S, PBEE VISR E AL TLEL T2 FT,
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* MISO/PCINT4 - " —}B t'yM : PB4

MISO : SPIF¥ANVFH D FHEE T =4 A S HEEE T 4 J, SPIS B LU TR &nsE At VITF — B A EVY 24(DDRB)D
DDBAOFREIZHLT | ANELTHESNET, SPIEEELL TIFrSbe, 2otV o7 =4 5 miEDDBAIZ L THil
BENFT, ZOLVBSPHZE > TASZREISNALX ATy IERT R = BH IV 22 (PORTB)DPORTBAVZ &> THll
HTxET,

PCINT4 : bV L E0AZx4 A 17, PBAL VI ERE AL TLEL CHIRZ FT,

* MOSI/OC2A/PCINT3 - #'—FB £'y}3 : PB3

MOSI : SPIFv VD L@ T =4 H 7, fEEET -4 AT, SPINGEEE LU CHFRISNDE . A VITR =BT Ly 24 (DDRB) D
DDB3FREICHHT, ATTELTHRESNET, SPINEEELL THFAIENDE, ZO VD7 =4 5 H1XDDB3IZ K- Tl f#
SNFET, ZOEVRSPUI LS TANERRE|SIDEE, 7NVT 7 13K TR =B 7V v A4 (PORTB)DPORTB3IZ & - C il {#
T&EET,

OC2A : #A= /I 220D LEEGRA—FH 17, PB3L AXSA~/ Iy 22D LA — B AANVE D E L TR 2 F97, ZOMERER D 7= . PB3
EUEH LU TR EDMDBI=DENARF TR FER A, ZOOC2ALTAAHEBEDOPWMENEF It THLHVET,

PCINT3 : b V2L EINA LS A J7, PBIL IR EIIABZTTEL THIRZFT,
¢ SS/OC1B/PCINT2 - #'—FB E'yb2 : PB2

SS : SPIfEAEE RN A S, SPINPEEEE L L THF T SND L, KU VITHR MBI VY 2#(DDRB)ODDB2DFR EIZH#I5T . A S LT
BRESIVET, (EEELL CZOL VR LowlZBRENS 115 ESPIRERE) DTEMEL(E NS E T, SPIN EEEE L L TRF &b
L IOV DOT =25 EIEDDBUC L > THIFHSNE T, 2O VNSPUC L > TA N mEI S EEX, ATy 71T R —IBH
SV 2A(PORTB)DPORTB2IZ L » THII T £,

OC1B : 44~/ WA 1D LB —E H /1, PB2E TSI~/ N0 A1 D B —H AN e U TRz £9, ZOMGEZ 7% . PB2
AT EL TR EDDB2=D)EN 2T ER Ay ZOOCIBE VIIAAHEREOPWMENEH H /1t ThHV £,

PCINT2 : bV 2L EDAZL2 A F7, PB2E VISR E AL ITLEL CHIZFT,
* OC1A/PCINT1 - if*—FB Eyk1 : PB1

OC1A : #A=/ I A1 D HHRA—FH F7, PBIE AXAA~/ A0 21D EBA—BURAAN R LT 2 £9, ZOMEEA RS- . PB1
E AT H A ELUTEREDDBI=D)EN T AU E Ay ZOOCIAL T/ REREOPWMENME A L LY ThHVET,

PCINT1 : V2L EIVIAIRL A 1, PBIE VTSN EIVIA L TE L ThH R £7,
* [CP1/CLKO/PCINTO - i&"—FB £"y}0 : PBO
ICP1 : 44~/ hy A1 ORI ENA T], PBOL TS~/ 1R B A I S L CTEMECE £,
CLKO : VAT A Jayy 7], 3 A LTV AT A 7ay) H3SPBOL VN H ) C&EET, 43 E LTV AT A 78971 ZCKOUTEL2=RA 237 87 7 A(0) S 4
%&, PORTBOEDDBORREICHM LT | S ET, ZaudtybRIichb i isivE 7,
PCINTO : bV ZE{LEIVIAZR0 A F1, PBOL VTSN EIVIAZ TTEL CThHRZ £7,

© 2017~2021 Microchip Technology Inc.b# D234t SEET —4y—-b DS40001909B - 535



ATmega48PB/88PB/168PB

FT15-4..F15-5. 13K~ BOAZHAIEREA D1 H D R15-5. CREIND A HUE S BIEEAH T F97, SPITESEE A JJ ESPIREEE & H 7173
MISOZAERLL . — FMOSIXSPI 251 H /1 ESPIEEEE AN T HivET,

F15-4. K —IBT~4D 3 Ee AR BIE S

E54 ngé/z)%ﬁ% nggﬂ)%gﬁ]lée PB5/SCK/PCINTS PB4/MISO/PCINT4
PUOE INTRC+EXTCK+AS2 INTRC+AS2 SPE-MSTR SPE-MSTR
PUOV 0 0 PORTB5-PUD PORTB4-PUD
DDOE INTRC+EXTCK+AS2 INTRC+AS2 SPE-MSTR SPE-MSTR
DDOV 0 0 0 0

PVOE 0 0 SPE-MSTR SPE-MSTR
PVOV 0 0 SCKH{ 7y SPIfE3ERE /)
PTOE - - -
pigop | NIRCERTER As2r A PCINT5-PCIEQ PCINT4-PCIEQ
DIEOV (INTRC+EXTCK)-AS2 INTRC+AS2 1 1

DI PCINT7 A /] PCINT6 A 77 SCK/PCINT5 A 7 SPIZEZE /PCINT4A )
AIO FEIRYE R A 1 ) FEIREEMEZR AT )/ ay ) N -

iE: 1. INTRCIZR EAFT X NERC I IEAL AN CKSELLa— A |2 X » OBITNAZ LA EHRLE T,

2. EXTCKIIAE /my 712 5 (CKSELL2— A I2 Lo OBITNAZ LA E R LET,
#15-5. K —FB3~ 0D 3Tt g AT HIE B

{54 |PB3/MOSI/OC2A/PCINT3| PB2/SS/OC1B/PCINT2 PB1/0C1A/PCINT1 PBO0/ICP1/CLKO/PCINTO
PUOE SPE-MSTR SPE-MSTR 0 0
PUOV PORTB3-PUD PORTB2-PUD 0 0
DDOE SPE-MSTR SPE-MSTR 0 0
DDOV 0 0 0 0
PVOE SPE-MSTR+OC2AZFAJ OCI1B#Frf OCIAFF#] 0
PVOV SPIFZE{E ] /J+OC2A OC1B OClA 0
PTOE - - - -
DIEOE PCINT3-PCIE0 PCINT2-PCIE0 PCINT1-PCIEO PCINT0-PCIEO
DIEOV 1 1 1 1
DI SPIfE3EE /PCINT3 A ) SPI SS/PCINT2 A /) PCINT1LA /) ICP1/PCINTOA /)
AIO - - - -
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15.3.2. K" —PC D I Mt BE
T —FCE YV DOATHHEREITR15-6. CRENET,
#15-6. ' —hCE YD T Hu B

f—rEY KR RE e N Rt RE

PCo RESET  (Jyh EV) ADC3 (A/DZHLT ¥ XV N TT)
PCINT14 (v ZALEIA I 14N ) PC3 PCINT11 (EVZE{LEIDIAZ LA )
ADC5  (A/DZEHAFvANVEAT]) PC3 ADC2  (A/DEMFvV2NTT)

PC5 SCL (QBREFIN A Jayy AH D) PCINT10 (£ Z{bEIVIAAZI0AT))
PCINT13 (Y ZALEDIAZ13 A T]) ADC1 (A/DZHT YRV AN TT)
ADC4  (A/DEHFIVAAT) Pl | PCINTY (v ZEfKEIDABIAS)

PC4 SDA (2BREFINR 74 A 7)) ADCO  (A/DZEHF ¥4 VONT])
PCINT12 (¢VZE{LEIDIAZ12 A7) PCO PCINTS (kv EIDiAZEAT))

AL DR EITIRDEFBY T,
* RESET/PCINT14 - %' —}C E'y}6 : PC6
RESET : U¥yh £V, RSTDISBLE2—2" 23707 7 A(0)ENAHE . ZOVITEAEDI /O v ELTHEREL . T AA ATy ML L TEJFON

Ty AR BTy MIHES 72T U720 F8 A, RSTDISBLE2—A RFE7 17 FAICENDE . ZOL VI vy N B A3 s &
. 2O I/ O v ELTEX /A

PC63yh b LTt ne . PORTC6, DDC6, PINC6IZ A T0A 5 E T,
PCINT14 : bV (L EIA IR 14 A ], PCOL NI EI AL TLEL ThRZ F1,

* SCL/ADC5/PCINT13 - if'—}C E'yI5 : PC5

SCL : 2B EFIAVA=T 2= Jay ), 2RREINA V=T 2= A% FF 0] T D7D IZ2RRE S 4 =T 2= A IV A4 (TWCR) D 2R BB AV 51—
7= ABEFF A[(TWEN)E v I 3a% B (D E I D L PCHIXHFEAED) K — DUV BES VT, 28R EHA V4 —T7 2= A FHE S ay ) A H
TN 0ET, ZOBETIIATIE S ED50ns L0 E AN A7 (R M) 2 TH 2T D720 DANAIBRERNHY A a—
V=M 5/ TR EDHI R & A7 LAV BREIERIC L > TBREhES N E T,

ADCS5 : PC5IZA/DEHTYANVB A TTEL THE X F9, A/DEHTIYAVS AT VANVEIREMSH ZEITEFER L TSN,
PCINT13 : bV ZE{LEAZL 13 A 7, PCOE NI EI AL TLEL THIRZ FT,
* SDA/ADC4/PCINT12 - ' —}C £yl : PC4

SDA : 28R EFNA V=T 2= A T4, QMBI AV =T 2= A% FF 0] T BT DI 2RS4 —T7 2= AV A2 (TWCR) D 2HR-ELH A 4~
7 e AENEFF A (TWEN)E v hASER B (DS D &, PCATUEYED )R~ HUIVEES LT, 28RBSV A —7 == A EF T —4 A H
NN 0ET, ZOBETIIATIE T EDS0ns VBV AN A7 HEE ) ETE BT D720 O ANAIERELZRDBHY , A)a—
V=M 5/ TR ED IR & A—7" NUAVERE I K> TR Eh S E T,

ADC4 : PCHITIA/DEFYANANTI EL THIER F T, A/DEMTvANAN T DTV INVENRZAED Z LR L TTZEN,
PCINT12 : bV ZALEINIA IR 12 A ], PCAL IR EINIA L TTE L Thikx £57,

e ADC3/PCINT11 - %—pC E'9F3 : PC3
ADC3 : PC3IZA/DETYANVI AN ELTHEZ F7, A/DEBRTXANIATINT Trs BIFREHEIZLITEREL TSN,
PCINT11 : bV AL E0IAZL 1L A ST, PC3E IS EIVIA L T E L Thk 2 £7,

* ADC2/PCINT10 - +'—}C E'wp2 : PC2
ADC2 : PC2IIA/DEATYANV2 AN ELTHIEZ 7, A/DEBTAN2ATINT Trs BIRZEIZEITHERL TS,
PCINT10 : bV Z{LEINIA 10 A F], PC2EIAMBEI AL TEEL Thkz 3,

* ADC1/PCINT9 - f"=}C £y} : PCT
ADC1 : PCLIZA/DE#HFrANVIATIEL THEX £97, A/DEMT YAV BT Fa) BIRA I ZLICHERE L TTES 0,
PCINT : bV 2L E0IATI A ST, PCIEANIAMEBEI A L E L ThHx F1,

* ADCO/PCINT8 - i"=}C E'yk0 : PCO
ADCO : PCOIZA/DZEHFrANOANTTEL THEX £97, A/DEHET Y1V T T Fa) BIRAHEHI ZLICHEE L TTES 0,
PCINTS : bV ZE (L E0IA T8 A JJ, PCOLNIAEREI AL L L Thiz F1,
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FT15-7.LFR15-8. 13K - NCOAZ Bk RER 51 B O B15-5. TrRINARZHUE B IR T ET,
£15-7. K —rC6~AD KM RE A HE S

E5% PC6/RESET/PCINT14 |PC5/SCL/ADC5/PCINT13 |PC4/SDA/ADC4/PCINT12
PUOE RSTDISBL TWEN TWEN

PUOV 1 PORTC5-PUD PORTC4-PUD
DDOE RSTDISBL TWEN TWEN
DDOV 0 SCLH /) SDAH /)

PVOE 0 TWEN TWEN
PVOV 0 0 0

PTOE - - -
DIEOE RSTDISEHEPICINTM' ADC5D+PCINT13-PCIEL | ADCAD+PCINT12-PCIE]
DIEOV RSTDISBL PCINT13:PCIE1 PCINT12-PCIE1

DI PCINT14 A/ PCINT13 A/ PCINT12 A/
AIO Uty AT) ADC5A J1/SCLAT) ADC4 A J1/SDAANT]

S BFRISILA L BB A A —T 2— AT PCALPCHY Y H ) DA a—L— Ml EZF el LE T, ZIUEK RSN TOER A,
Mz T, F =M TRENDAIOH ) L2 EHN A A—T 2= A(TWDER AN AR Ede N i S £,

#15-8. K —FC3~0D XM RE AR HIE S

E5% PC3/ADC3/PCINT11 PC2/ADC2/PCINT10 PC1/ADC1/PCINT9 PC0/ADCO/PCINTS
PUOE 0 0 0 0
PUOV 0 0 0 0
DDOE 0 0 0 0
DDOV 0 0 0 0
PVOE 0 0 0 0
PVOV 0 0 0 0
PTOE - - - -
DIEOE | ADC3D+PCINT11-PCIE1 | ADC2D+PCINT10-PCIE1 | ADCID+PCINT9-PCIE1 | ADCOD+PCINTS-PCIEL
DIEOV PCINT11-PCIE1 PCINT10-PCIE1 PCINT9-PCIE1 PCINTS-PCIE1
DI PCINT11 A/ PCINT10A /) PCINT9 A /1 PCINT8 A /]
AIO ADC3AF ADC2A 7 ADCI A7 ADCOA 7
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15.3.3. K" —FD D A Hat BE
T —IDE Y OAZHHEREITR15-9. TRENET,
£15-9. ' —FDE V(D T Hatk B

e Rt RE e N ) R HLHERE
AIN1 (THul tedgas 5 A 77) INT1 INEREIDIAIRL ATD)
PD7 Bgea L
i?I\III;T% E;;%ffﬁ;%iifé;_ﬂfg PD3 OC2B  (WA=/W 42 HelsB—EH #7)
0 &z R PCINT19 (£ Z{bEVIAIL19
PD6 OCO0A  (JA=/AA0 bl A—E i 7)) ( /fdh‘mjjf A7)
PCINT22 (k2 KEIVIAZ22 A7) ppz | INTO  OMEIDIAZO AJ))
1 GA</ 505 S 597 A I) PCINT18 (EVZALEVIAA18ATT)
PD5 OCOB  (#4</h7/40 HEB—E 7)) TXD (USART 57 =4 H77)
ig:;ml E;;i?fﬁné\%‘i%ﬁ%) PDL ) pCINTLT (V2 EEIDA 1T A )
#ay 2[5
PD4 | TO (h /19RO SN Tmy) A7) ppo | RXD  (USART S{&7 -2 AJ)
PCINT20 (b ZEALEDIAZR20 A S7) PCINT16 (£ ZALEIVIAAZ16 AT))

ALY DR E TR D ERBY T,
* AIN1/PCINT23 - =D E'w}7 : PD7
AINT : 7F0) el SRR A ST, Tt s i he 2 I e 327 40 K —MEREZ L L4 5 7= 12, NER7 VT v 7 I8OFFIC &l
ASELTH = EVEFREL TLIEENY,
PCINT23 : bV AL EINIA A 23 AN ], PDTEVITIAEREID AL L L Thiz £37,
» AINO/OCOA/PCINT22 — #'—FD E'y}6 : PD6
AINO : 7 n/ el gR e A TT, 7o) L ams RE A 957V A W —MEREZ BN L3 D7012, N7 VT v 7 AOFFICE
TP ASELUTH P EVERBRTELTLIEE N,
OCOA : #4</AVA0LLERA—EH /), PDOL" IS A~/ B 40D bt A—E AN H /18 L TR F97, ZORREZ 5 7= PD6LE’
AT AELTEREDDD6=1)ENA2F UL E' A, ZOOCOAL NTAAHEBEDOPWMENEH /1 ThH ET,
PCINT22 : bV (b EINIAZ222 N ], PDEL"VIAMEREINIAZ TLE L ThRZ F37,
* T1/0COB/PCINT21 — it'=}D E'yb5 : PD5
T 54~/ O yay ) AJjE° T,

OCOB : 24/ /A0 B—3# H 71, PDSE IAA~/h7 200D e B—E AN D E U TR F97, ZORREE K H7-8 . PD5
EVIEH A E L TR EDDDS= D& RT TR0 ER Ay ZOOCOBE N IAAvHEREOPWMENER H Ity ThdbET,

PCINT21 : £V L EI0IAZ21 A S, PDSE IS EN A T EL Tz £7,
* XCK/TO/PCINT20 - f'=kD t'vh4 : PD4

XCK : USARTDAN R /ay s ALV T,

TO : A=/ A B0 ay I A IE 0 TF,

PCINT20 : t*v 2L E0IAZ20 A S, PDAL VIS EN A L ThR A £7,
« INT1/0C2B/PCINT19 - '=}D £'yk3 : PD3

INT1 : ZMEENDIAIL LA S, PD3E AT EREIIAZTTE L TR T,

OC2B : 4~/ W 428 B—%H /1, PD3Y VA< /h 220D e B—E AN E D L TR A T, ZOMEEZ RS T~ PD3
EVIEH A E L TR EDODD3=D)ENRT TR ER Ay ZOOC2BE I vHEREOPWMENER H Ity ThdbET,

PCINT19 : £V 2L EVIAZR19 A ST, PD3E IS ENIA A T EL T x £,
* INTO/PCINT18 - f'=ID E'y}2 : PD2
INTO : #MEENDATROAN ST, PD2E ISR EIIAL TEE L TR Z £,
PCINT18 : £V L EVIA IR 18 A F7, PD2E IS E A L T Z £7,
* TXD/PCINT17 - #'—}D £y : PD1
TXD : FfE7 —#(USARTHIT =4 HIJIE"V), USARTIEEHE S FF rl S ol ZOE VIR —ID 5Ly 24(DDRD)DDDD1OEIZ 5
FTHALLCGRESNET,
PCINT17 : "V AL EIVIAZ 1T A S, PDIE AT E AR L E L ThHx £7,
* RXD/PCINT16 - &'=kD E'y}0 : PDO

RXD : & {57 —#(USARTH 7 —42 A J1t"), USARTZAEHMEF RIS D E, ZOE /ZDDRDODDDODEIZFISL T AN EL TR ES
WET, USARTINZ DL V& AT 2EE, 7 ATy 7 13AR7ZPORTDOE Yy MZ L~ THIfEI C&E £,

PCINT16 : LV ZE{LEIDIAZL16 A 1], PDOL NI EINIAL ITLEL TH|Z F7,
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F15-10.L R 15-11. 13K - DO AZHEREZ 51 H O R 15-5. TR SNARHYE BB T £,
$215-10. K —FD7~4D X e AR RIES

E5% PD7/AIN1/PCINT23  |PD6/AINO/OCOA/PCINT22| PD5/T1/0C0B/PCINT21 | PD4/XCK/T0/PCINT20
PUOE 0 0 0 0

PUOV 0 0 0 0

DDOE 0 0 0 0

DDOV 0 0 0 0

PVOE 0 OCOAFF 7] OCOB#F 7] UMSEL
PVOV 0 OCO0A OCOB XCKH /)
PTOE - - - -

DIEOE PCINT23-PCIE2 PCINT22-PCIE2 PCINT21-PCIE2 PCINT20-PCIE2
DIEOV 0 0 0 0

DI PCINT23 A /) PCINT22 A 7y T1/PCINT21 A /) XCKA13/T0/PCINT20 A\ 75
AIO AINLA T AINOA ) = =

F15-11. K —FD3~0D KX Ltk RE AR HIES

{54 |PD3/INT1/0C2B/PCINT19| PD2/INTO/PCINT18 PD1/TXD/PCINT17 PDO/RXD/PCINT16
PUOE 0 0 TXEN RXEN
PUOV 0 0 0 PORTDO0-PUD
DDOE 0 0 TXEN RXEN
DDOV 0 0 1 0

PVOE OC2B#FAf 0 TXEN 0

PVOV 0C2B 0 TXD 0

PTOE - - - -
DIEOE |INT1#F#[+PCINT19-PCIE2|INTOZ FJ+PCINT18-PCIE2 PCINT17-PCIE2 PCINT16-PCIE2
DIEOV 1 1 1 1

DI INT1/PCINT19A /) INTO/PCINT18 A/ PCINT17 A/ RXD/PCINT16 A /)
AlIO - - - -
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15.3.4. K" —PED AT HA i BE
B EE Y OATHAERENR15-12. CRENET,
F:=15-12. K —FEE"Y D X Ha ik RE

F=rEY Rtae
PB3 ADCT  (A/DEHFvINVTATI)
PB2 ADC6  (A/DEHFvIV6ATI)
PB1 7L
PBO ACO (7 ey teiggs i 77)

L DR E TR DERBY T,
* ADC7 - f"=}E E'w}3 : PE3
ADCT : PE3IFA/DZEHF v ANVT AN EL THIER ET,
* ADC6 - if"—IE E'vb2 : PE2
ADC6 : PE2/IA/DZHAF v A6 AT EL THEER £,
o —'—PE E'yM : PET
HHEREZR L
¢ ACO - #'—}E E'y}0 : PEO
ACO : PEOILTr/ teigas i LT £,
F15-13.1TF —FED AT HHEREAS1 H DOR15-5. TREIVHZHE 2 2 BT 1T £,
F15-13. K —MES~ 0D XML HEFARIRIES

E54 PE3/ADC7 PE2/ADC6 PE1 PEO/ACO
PUOE 0 0 0 ACOH J5F AT
PUOV 0 0 0 0
DDOE 0 0 0 ACOH J75F AT
DDOV 0 0 0 ACOH IFF AT
PVOE 0 0 0 ACOMPOUT
PVOV 0 0 0 0
PTOE - - - -
DIEOE ADCT7D ADC6D 0 0
DIEOV 0 0 0 0

DI 0 0 0 0

AIO ADCTAJ] ADC6 A7 0 7ruy beigias 7
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15.4. /0K —F ALY R4
15.4.1. MCUCR - MCUH|HILY 24 (MCU Control Register)

E'yh 7 6 5 4 3 2 1 0

$35 ($55) [ - | BODS | BODSE | PUD | - | - | IVSEL) | (IVCE) | MCUCR
Read/Write R R/W R/W R/W R R R/W R/W

AHME 0 0 0 0 0 0 0 0

@ty - PUD : 7V7y7 21k (Pull-up Disable)
TR EELINDL, HlZDDxnEPORTxnVY A3 7 VT v 7 %3 Al (DDxn=0, PORTxn=IIZR EEN TV ThH, [/OR =DV
To7 W 3EIEENF T, ZORFIZHOWTIVZLOFEMICEAL TIFA9E D VD ERE | 2T B LTZEN,

15.4.2. PORTB - i —FBH #1LY 2% (Port B Data Register)

Eyh 7 6 5 4 3 2 1 0
$05 ($25) | PORTB7 | PORTB6 | PORTB5 | PORTB4 | PORTB3 | PORTB2 | PORTBI1 | PORTB0 | PORTB
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
HIHAE 0 0 0 0 0 0 0 0

15.4.3. DDRB - %' —FBAMILY A4 (Port B Data Direction Register)

E'yh 7 6 5 4 3 2 1 0
$04 ($24) | DDB7 | DDB6 | DDB5 | DDB4 | DDB3 | DDB2 | DDBI | DDBo | DDRB
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

WA 0 0 0 0 0 0 0 0

15.4.4. PINB - & —FBA 71U 'A% (Port B Input Address) G¥)

Eyh 7 6 5 4 3 2 1 0
$03 ($23) | PINB7 | PINB6 | PINB5 | PINB4 | PINB3 | PINB2 | PINB1 | PINBo | PINB
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

HIHEAE RIE RIE RIE RIE RIE RIE RIE RIE

15.45. PORTC - & —FCH F1LY 24 (Port C Data Register)

Ewh 7 6 5 4 3 2 1 0
$08 ($28) [ - | PORTC6 | PORTC5 | PORTC4 | PORTC3 | PORTC2 | PORTC1 | PORTCO | PORTC
Read/Write R R/W R/W R/W R/W R/W R/W R/W
BHME 0 0 0 0 0 0 0 0

15.4.6. DDRC - i —FCAHMLY A4 (Port C Data Direction Register)

£ b 7 6 5 4 3 2 1 0
$07 (27 | - | DDCeé | DDC5 | DDC4 | DDC3 | DDC2 | DDC1 | DDCo | DDRC
Read/Write R R/W R/W R/W R/W R/W R/W R/W

WA 0 0 0 0 0 0 0 0

15.4.7. PINC - %" =FC A ALY A4 (Port C Input Address) G¥)

t'yh 7 6 5 4 3 2 1 0
$06 ($26) [ - | PINC6 | PINC5 | PINC4 | PINC3 | PINC2 | PINC1 | PINCo | PINC
Read/Write R R/W R/W R/W R/W R/W R/W R/W

HIHME 0 RE RE RE RE RE RE RE

15.4.8. PORTD - & —FDH 71LY A% (Port D Data Register)

Eh 7 6 5 4 3 2 1 0
$0B ($2B) | PORTD7 | PORTD6 | PORTD5 | PORTD4 | PORTD3 | PORTD2 | PORTD1 | PORTDO | PORTD
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
W 0 0 0 0 0 0 0 0
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15.4.9. DDRD - &' —FDAEILY A4 (Port D Data Direction Register)

t'yh 7 6 5 4 3 2 1 0
$0A ($2A) | DDD7 | DDDe | DDD5 | DDD4 | DDD3 | DDbD2 | DDD!I | DDDo | DDRD
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

AHEE 0 0 0 0 0 0 0 0

15.4.10. PIND — % —FD A ALY 2% (Port D Input Address) G¥)

Eyh 7 6 5 4 3 2 1 0
$09 ($29) | PIND7 | PIND6 | PIND5 | PIND4 | PIND3 | PIND2 | PIND1 | PINDo | PIND
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

WA RE RE RE RE RE RE RE RE

15.4.11.PORTE - &' —FEH F1LY A% (Port E Data Register)

t'yh 7 6 5 4 3 2 1 0
$0E ($2E) | - | - | - | - | PORTE3 | PORTE2 | PORTE! | PORTE0 | PORTE
Read/Write R R R R R/W R/W R/W R/W
FHEE 0 0 0 0 0 0 0 0

15.4.12.DDRE - #—FEA LY A4 (Port E Data Direction Register)

E'yh 7 6 5 4 3 2 1 0
sob¢2p) [ = [ = [ = T - T DDE3 | DDE2 [ DDEL | DDE0 | DDRE
Read/Write R R R R R/W R/W R/W R/W
W 0 0 0 0 0 0 0 0

15.4.13.PINE — ' —FEA ALY A4 (Port E Input Address) ()

Eyk 7 6 5 4 3 2 1 0
$oC ($2¢) | - | - | - | - | PINE3 | PINE2 | PINEL | PINE0 | PINE
Read/Write R R R R R/W R/W R/W R/W

I 0 0 0 0 RE RE RE RE

3E: PINVY A ADEZIAIAIL/ O T HRZ HYIVEEZ e 2R ML T UIHED TE VO AR BEYYEZ | 2T EIIZEW),
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16. PWM{tE=8E"yk 443 /h7040

16.1. 451K

® 2O U7~ Lhigs H 76

o 2EFEE D LKLY 24

o LLlE—ETOI =/ 4R (B B E)

o REALR L TIELWMIFHDON VAR ZEFHEZE (PWM)

o AIZEPWMJE

o JE B AR

o 3ODIMNLLT=EIVIAZ (TOVO, OCF0A, OCFO0B)

16.2. {1 &

AL/ A0E 2> DIRST L7z Ll SR EPWM AR & DILASE b A=/ A AT, ZFAUTIEMER 7 0 T AFATIAI T (FFS
B, WA RAETFLET,

DL AL/ A DAL LT AE ALK EE16-1. T/RENET, [/OL VO FEEEDORE IZOW L6 E O [EVEE | 25 L TL72

IV, CPURT7EARIBEZR(1/ Oy T/ O A& T0)l/ OV Y AR U GERIE R SUE KT TRENFET, TAAMEEEDL/OLY 24 L
EYMZEIZT0OE D8y 843 /h9V30FALY 28 T—&ESNET,

31EHDIPRR — EAHEIELY A% OPRTIMOE y MIA A</ A7 A0ERZFF o] 3 B7-DIZ0% E N2 T U720 8 A,
X16-1. 8t b 44v/h) 54E R X

R
> TOVn (BDIAFHERK)
el N
TOP _ABOTTOM | ! Ul S i
é [ ey ) R
2\ VYV 41 il\‘_(ﬁﬁlﬁﬁ\}%%ﬁﬁlg) I
TCNT —r=o1 s
= T ET‘I | |
— J—> OCFnA (BViAZZE3K)
- ' T I N G

<::|'>-" OCRA - I

& & TOPfE |—> OCFnB (BIViA A FE3K)
[= | —| AR
<:>"' OCRnNB --1
TCCRnA TCCRnB

@ 8-bit Data Bus @

4

16.2.1. BA1&LY 24

BA= /B B(TCNTO) & gL Y A4 (OCROAEOCROBESE v bV A4 T, EIIA LT RAZ BT A A~/ I0 FOED A BB R LY A4
(TIFRO) TETHRAET, &TOEIIAIITIA</ A7 A0EIDIA BT ALY A4 (TIMSKO) CTE BN (28 1E) &A1 E 9, TIFROETIMSK
0IXZ DX TRENEE A,

DA/ I A I PN ER D BB B B L FIETO Y DA uy I TEIl Lo Toay JERBI I E T, Jay /RIS BRER T2~ /AT
ADMEZ NI (ETANTA) T AHDIES ruy ) SL 2 FIIL E37, 7ay/eos@ITNp Ve </ I A3 EhEER A, Try 7R PGH PR
WO INTA=/ 98 rayi(clkTo) b L TEBEET,

2EARAEA L L 7= L) ¥ 22 (OCROAEOCROBIEAA </ Hy AME & I LB S AVE T, 2 bRl B3 ki H /1 (OCO0ALOCOB)E™Y T
PWM E 7213 7] 28 JE I 5 1A VERL T 27200 DRI AR ER IC ko Tl 2 F 97, SISOV TIR64 EH O TR HER ) 2 0B EE
VN, ZO G — B AT BB IA B BE R O FE AN TAE 2 B i — E B A B B2 777 (OCFOAL OCFOB) b R E (1L 9,
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16.2.2. &
ARETOVY 2L IMBROZIT WL TEPNET, DLFONIT  K16-1. BEES
GA=/ Iy 42 ZOYEIT0TESHA T, AINCTFOxT Ll /i e =0k

DI ANV EFR L, ZOLGEIFAEIZIIBTT, RUABH7 0 TATLY A ST
§EIIRE Y VE I B I E R DM D R P A () [BOTLOMY A/ 7 iS00I FREL 7ol
ZL;F‘M?/W‘/&O@W‘/MEODTWUL:%TLT@TCNTO@J@(:)o MAX 57’(7/7J'7/5’75)$F‘F(255)k@”%bf:ﬂ#o

o e PR 54 /1 B SR E S IV B E (S FF)
§16 1@&%01$IE%@LT[&$B& {Eof{ibﬂiﬁ‘o TOP jﬁf:liocROA'fﬁc:?u%bf:Hﬁiﬂ?o :@?E‘

E(TOPYEIZEMERERNIKF L ET,

16.3. 443 /h7)v3MH0yy

ZDIA /I BINES ET TSN ERDIay ) eIl Lo Tony JEREN CE £, ZDyny s i3 s~/ Ao A HIEIV Y A4 B(TCCROBIZ AL & S

Ty PER(CS02~ )ty NE &> THIEIS L5 1y /@ IR GREL RN CEITIE T, 7oy/ nLATE ) AR OFMIZ OV TIIIZHD

(843 /h90808 84 /W01 DETE 9 B25 1 52 Z B L<7ZE0,

16.4. SHELESER

Sty A=/ N/ A D TR ERATVEER TE AT REZR BT [ A T3, B16-2.0%, ZDA 4 EZF D RENRE O RRZRLET,
X16-2. FHEzs SR E R

8-bit Data Bus > TOVn (E]03AZ T 5K)
ﬁ __count I 7 U/hg?){ ---------- |

G [F e i % e YRR [+
< = (RS 2D |

BOTTOM TOP

count TCNTOZ 1> D FITRETE 5
direction  MELT M EF- F203 FRR)ERIE 5,

(EE 00 clear TCNTODY 7y M$005% E)E 5o
(N#EBfE5E)  clkTn DI CelkTol L TEBEIND2A< /I8 ey ifE =,
TOP TCNTOZ M KABIZ B L 1222315 5,

BOTTOM TCNTO2 M/ IME(SOONZBIFZEL 722 L& 7~ 9715 B,

fiE ST BHERERINARIEL T W AT &8 A=/ 8 ray(clkro) TREER($00), BEMNG+1), F-idE DS E T, clkroidzmy/iER
(CS02~0)t yMZ Lo CGRITNI=NERF T ITANER DIy ) T B AR TEET, 7ry/ It 88 X720 (CS02~0=000)& ., 24/ h7 41X
(EIESIVET, TILESTCNTOEIZA A~/ h7 4 Tay)(clkTO) B FAET ALV BT, CPUIZE S TT/7EATEE T, CPUEZIA
AT ETOIARERCFH B ENEE TR L 3 (LA ENEN 2R B 90,

FHENE O IENTAA =/ A A0V Y 22 A(TCCROANZ AL & S L7 B AR i FE B (WGMO1,0)E y hEA A< /A A0ilEIL ¥ A2 B(TCC
ROB)ZAL & 7= 1 AR R BI(WGMO2)E v hDRR B L » TR ESIVE T, ZHBIT 2B EGHR) 7L OC0A/OCOBLL#E H
INTAERESND T EB OB WS DT, LU= BRSOV TR ZL<OFENZEIL Cix66 H oo [E1EFE R |
BIREEN,

AL /A AERAUTOV0) 777 TEIWGMO02~0t y MZ L~ CGRIZNZEMERBN W > TR ECE DI ET, TOVOIZCPUEINIA A I AT
fEx £,
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16.5. LLEXH 18D

ZDO8E Y MEEZEHEITCNTOL HLfL v 24 (OCROAE O CROB) &k foe AL Z i L 9, TCNTOSOCROAE/-ITZOCROBEZE LI #LiX L
BT — AR LET, ZO—FUTIRDIA~/ A4 Jay) 8 CHEEIDIAA TR 777 (OCF0AEZIXOCFOB) 7% E(DL £,
ST AEIDIAL T A (=1, OCIE0AE/21ZOCIEOB=1)ENTND251E, F D iR EIIA LB R 777 1T BB A AT AL £
9, FREEIVIAA B R T 77 1T FNVIA SN FA TSNS E B BIIZREBRO) S E T, RDVIZZDT777 132 D1/ Oty M B IZFmBE 1 23
LZLIZEoTI7My =T THIERRO0) TE £, WA keI e X16-3. s EpkE p

ZE LRI (WGMO02~0)E'y h& L H 77388 IR (COMOx 1,00t "y MZ .
Yo TREESNTZBERN T2 1R LR TADIZZ0— 8-bit Data Bus
BEEZ2HVET, MAXEBOTTOMYE B3 BERERI(66 H D @ %
[ENEFE R | S R) DWW O TR ORI 72 56 2o 7=
. WIS Lo TiEbIVET, K2 O CRx Ak TCNTn
R16-3.13 Fhige AT ORER X &R L E S, ~z
OCROXIEN VAIEZE FH(PWM) D & 170> 555 e |7 2 T kRl b D OCRnx
FUET, FEAEBE L bl —Ea A</ 0 ARER(CTC)BIEIZ DU I7
TIX2EBEHEN L LS ET, 2BEBEHEEEIZZ RO = (8b'y bl
DTOPEIFEBOTTOM®D & B B/ XL TOCROxV Y 24D H e \ \
et L E9, ZORBIZEEE ., FERFHPWMA VAD > OCFnx (B IA B ER)
WAERHE TSI TRESRLOH1EERLET, TOP —»> ‘ ‘
OCROXDT /e A MR 1D I % E3 M L CE A e biddy | BOTTOM —|  Bpdpkss  ——(QCw0
DEH A, 2EAEEBNENTF AT X5 ECPUILOCROXE T4 7 FOCnx —> T T
JEAL . ZIEENALOCROxVY A A E T 7R AL £, WGMn2~0  COMnx1,0

GR:FE) ZZTidkeiginxl v 28 2K Z OCR0x, OCROxZHE K 4 DA E B 484 \%OCROXW@I r a@ﬁﬁ’r@ttix \ZAF BV Y RI AR
737 OCROxV Y 24 ELCREIR L TWVET, DE /7 TOFLI THRHI M BN D D5 Otk FiEE#EALET,

16.5.1. &I ELERH 7

FEPWME T 2E R BN E T SR D — B 1T, T8I A E(FOCOX)E M 12 EL Z LI > TMREI(EE) TXET, thilg—FH o
?EIJ I EEEEEID A B B3R 777 (OCFOx) DR TE (1)RRF A</ Iy A DR TE /FRER ATV ER A DS, oc0xt/i;@r$fr®tt$x LY k=
A LRI EH N ET(COMOx1,0t v MR ENOCOE Y DR E()., fER0). 1/ 0KRAEDENIEE

16.5.2. TCNTOZZAAIZ KA LEBR—BE

TCNTO~D 4 TOHOCPUEZIAAIL, 1§Jz§747/7J'7/577531:J}:éth\T%> RDGA=/ N8 ey ) A CTERIDE AR i —H izt
BT ET, ZOREIIIA</ 0008 ay ) infF Rl SV TODRFIZEIA Az 8 35 272 TCNTOL[RILEICAI b D 2 &%
OCROX \—utl:l./i‘a‘

16.5.3. LkER—EERDE A

EOEMERBI TOTCNTOEZIALTH 144~/ Iyv s ray ) I, £ TO—EE 5T 72D S/ I AR ETH THDHR
WM HIS T, BRESHE A Y A . TCNTO% 28 8 3 A EE I C fE i a Vv E T, TCNTOIZ EN I E A OCROXME L [F U A2kt
BT RO AET D), RIERBEEARICKDYET, AR~/ I 43 TR D EE BOTTOMIZZELUNTCNT
OEZZENTIIWTER A,

OCOXxDHMAFR EI1ILH —b U4 28— %ﬁmv/x%tﬁj} CERETARNATONARETY, OCOXEEHETAHA—EKHH S
TRITFEAEENE CIR I A E(FOCOx) AN —7" by M filiH Z LT, WA R EMERE D2 A 92K CTh, OCOx(NERVY A#ILE D
EEEHET,

L H /738 R (COMOx1,0)E y b3 LEES (O CROx) & I Z 2 AR B S 72N 2 EIZ RSN TLTEE WY, COMOx1,0E v DB H T E BIZH
e Eg,
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16.6. LEEE— B H A ER

P H )8R (COMOx1,0)E y ME2 D DBEREZ FF D £ 97, WA A TR D i — BT Lhig H 11 (0OCOx)IKHE D E 7% 12 COMOx
1,08y MeflivvETd, F72COMOx1,0L yMIOCOxt™Y i 17t &l L £9°, B16-4.1XCOMOx1,0t vy R EIZ L » THAEL KT SN D0
HEE OB LZKEZRLUET, KDL/OVY 24 1/Ot ybh, I/O N3RS GERE R SUI KT TRENVET, COMOx1,0E v MZ
Lo TREE RATSNAIEAEL/ OF —MilFHIL 24 (PORTEDDR)DFER 3 72T DIRENET, OCOxDIRAEES R THEE, ZORRIT
OCOxt™ THLNEOCOxL Y AT LT T, VATA Uy M2 AL, OCOxL Y 2413 0712 by bEILET,

X16-4. LLE—FH HEIKE

COMnx1 i > OCnx
COMnx0 > T AR s D Q
FOCnx —> | :
o I
) PORT 0
A »D Q
[ae]
= *—
[a)
$ DDR
ee) > D Q
V
clki/o

COMOx1,0E yhDELERERE(DSNDHE, FEHEL/ OR —MERE X TE A AR DO L H /1 (0CoIZ L Tz ET, T
EHOCOxt YD FF (A IDIFR b EAZKF DR = T ALY A2 (DDRIC L > TRIZHIEISIVET, OCOxt™ I3t 35K = 5Ly Yy’
24D yNDDR OCOx)IZOCOXEA LY TR ZDDIZIANL > TH I EL TERESN T U0 FH A, ZOF - DA RE X TE
AR & EBELR T,

Eeg e B R IE] B O RR EH T H A M EF AT SN A RTOOCOREED AL AZFF L £3, W< D COMOx1,0t v Mi% (& 238 5 FE D
FHERRNCH L TPRISNDZEIZEREL TLESWN, T0E D 8E vk 443/hIV30LY A% 1 2 T BEL<IZE0,

16.6.1. LEER—EUH DBIREREERK

B AE A TAERE . CTC, PWMEIETCOMOXL,0t v ED SV ET, & TOEERRIZ3% L CCOMOx1,0=005% EILIK D
Ll — 2 CHRITT REOCOV Y A DEN X 72N Z LA B AL g~ 1T £97, FEPWMENETO s /T B EIZ DWW TIETOE O
F=16-2..FK16-5.2 LTI, BEHPWMEIEICSOWTIRT0E O F16-3.L 71 H D FR16-6.. ALAHFEHEPWMIZ DWW TIXTOE O
F16-4.LTIHDOFRI6-TEBBLTLITE N,

COMOx1,0t"y FOARREZS B X Z DLy FNEILTZ 12 D E WD el — B TH 720 F97, FEPWMENEIZ DWW T, ZoEhEIL ikl
ZEH(FOCOx)ANI—T" Ly fiH Z Llc k> CE BTN RABAZ L E iR CXET,
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16.7. EN{EFERI

BYVEFERI, H2 5 9 DEHA~/ h s L bels e OBWEIX I AR R I(WGMO02~0)t ™y h& i (77 3R (COMOx1,0)t 'y b FH A
DL TERSIET, el iRy NIGHEF @RI 8 E RIFUEH AN, — ARt vy NI A KT
7, COMOx1,0t"yMIAERSNADPWMH N B RS LD R &M SHURNRENHEFT VI FEEEPWM)E B O EHI L £,
FEPWMENEIZ 39" 2COMOx1,08 y NI e — BT 1 23MiEBR(0), X E(D). 1/0R ADEFUCSNARENZHIEHL £ (655Dt
B—H OB 2T T2,

AAV T IEBROFERZ OV TII69EH D 443/ h080D 44307 | 5 IR L TLIZE W,

16.7.1. BEEEENE

Feb L7 B (ERE B 2R HEED E(WGM02~0=000) T3, ZOEMEFERITOFET AL E 12 EA-(H) T, v ARERITFEI TS E
Puo IV BIESE y M KAE(TOP=$FF) A i 92 L HICHIPH A 2 . ZLT$00(BOTTOM)DSH OMED £4, @ HE EE O~/
VAERAUTOV0)777 IXTCNTOMN 00272 D REL [RICA A</ Hy 8 ray /A CERE(DSNET, ZOHEDTOV0777 1X3R E() D H
THEBRO)SZNZRNZ EZBRWNTEHEIL Y D I FT, ITNEBTOV0777 % B BIIZARERO) T 254/ 17 201 AV EI D IA - LHE
BB ORI~ /NI A DL FRREITY 7 M) T I Ko TR 97, BEEENECOZ BRI 5137, FrLnmyy MBI R T
EiFET,

FEESH 303 5 2 B B D R R BN IA 2 AR RS D DI 2 £97, EHEBECIIB 2 AR T2 DI H &5 DiE, £h
RIS DOCPURE A 5B T 5720 ShER A,

16.7.2. LLER—E44v /10442 (CTC)ENE

Fris— B a A</ I AR E(CTC)BE(WGMO02~0=010)CIZOCROAD LA D43 iR ke HET A DIfE b ivET, CTCEIVETIZHY
VA(TCNTOVMEASOCROAL —E 5L i A1E$00IfERREILE T, OCROAITAY A5 DTOPHE. fit> CHfRREL EFRLE T, =
OENERERIL I R E el — B D B 5 O HliE 27 L £ 97, ZAUIs otk FOFHREL B RICL 9,

CTCHMWEIZ DWT DAL/ IZB16-5. TRENVET, #7VA(TCNTOEIZTCNTOS OCROAR] T —E W EZ A ETHIML . &
L CEDHZITHTA(TCNTONFRER($00) S E T,

X16-5. CTCEIEAM3VY

TOP
TCNTn

i v v ; ; ;
OCnx(Z2 H) | | | | | [ | | L
JEH# e——1 ‘

3¥: COMnx1,0=01

OCFOA777 &892 L2 E0 . 44/ A0 MENTOPIEIZEE T AR EIIA B DAL CEET, BIVIAALDTF IS5, FIVIAI
SLBEN—F X TOPIEZ B 3Dl 2 F9, (FAIVESRTE Sy B 72 L E2 RO ATE 5 B Thvv 4 EITL TWOAREIZBOTTOM
EITVMEIZTOPE A 452 81%, CTCEMEN 2 EAREIEREA /=72 DI E L TIT bR uiE 722 8 A, OCROAIZE N
T2 BT LU MEATCNTOD BEE L OB AR NSV E | 44/ 17813 (D RIO) bl —E & R NVET, OO AT —E)s
FLZ DDA > TR KRAEGFR)~, ZL TRIZS002 D aED Bt Eia LialF iU e b7pnclrd,
CTCEMWE T )& AR T D7D, OCOAH JJIE LG 738 IR(COMOAL0) v M AR HENEE0 DIZER E T H I &I L > T g
—HCORPLANVZ AN EZ IR ECEXET, OCOAMEIZZE DL K57 =4 25 J1(DDR_OCOA=IIZER SV RY
F=h BV TRZRNTLED, ARSI EIZOCROAA0(S00) 5% ESNDHEIZ foCoA=fclk 1/0/2DH KA W A9, ARk
WERE IR R Lo CERSNET,

Jelk 1/0
2XNX(1+OCRnx)

fOCnX =

PEHNITEE 4 8 %1(1,8,64,256,1020) %K L E 1,
FEAEFWEL R LT, A~/ A AU U(TOV0) 777 1 I AT B ISMAX NS $00~E- BT 2D L [RIC A~/ hs 4 Jayy B T E() S
ij‘o
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16.7.3. ERPWMEN{E

RN VAR ZE T (PWM)EDE(WGMO02~0=011F72E 1 1 DITEE B EPWME A BGRIR A2 6L F77, miEPWMITZE U3 B —fi
BRI ENETHHZ LI LS THLOPWMEIEE 720 E9, A7V AIZBOTTOMMBTOPE TEELL . ZDH%BOTTOMM S UMAD
F9°, TOPIZTWGMO02~0=011FfIZ$FF, WGM02~0=111FIZOCROAL L CEZESNVET, FEEE# H S EME(COMOX1,0=10) TD
L H I (OCOX)IZTCNTOEOCROX R D s —F THEER(0)S 41, BOTTOM TR E(DSNET, KiisH /JEE(COMOx1,0=11)D H
INT e —E TR E (S, BOTTOM THERR(0) SN ET, ZOH —HAEED - | @PWMEMEOENE)E 3 S0tk (=
) EMEZ N AL EPWMEBIMEL DL 205 @< CEET, 2O E I EIXE /s, 30t D/AZ I L CEndPWMEL{E4
HAELEASEET, @WEREIIY BRI NS 72 MR (@A eay TV EFFL, (6> TVAT AR FZ AL £,
FERPWMENETDIA</ Iy B8~/ AT AMERTOPIEE — BT 2 E TSN ET, ZL T~/ IV I (— B DR DIA< /4
sy ) JE B CRRERR(S00) SN E T, EHPWMEIEDAA3 7 IZE16-6. TREAVET, TCNTOEIZAA3IV 7 X TH—HEREEGR )
RTINS T7E L ORENET, ZOXITIERIRE REZOPWMH 1428 B+ £9, FRARRIZOCROxfEZ R L, TCNTOfE & D AZ A,
(B FOMTCNTOLEOCROxH D b — & /R U E 9 GRIFE XA EICEWAITE TA ), EgEIIAZZE R 777 (OCF0x)IZOCR0x=
TOPZFRWTHE —E NI ER E(D)SNETGERIE @ IED 72D AFTIEN),

X16-6. =EPWMEN{ES43VY

OCRnx®#7, TOVnEIVIAAL B R 7T/ E  OCPnxEIVIAHL TR TT) 3 E
' y v v Y v v
OCRnx !
TCNTn : D/ v Y
: Co ]y - ! l/
R YooYV oy W v vy vy
(COMnx1,0=10) ; j | L[
OCnx(J#iz) | : : ‘ ! ‘ : ‘
(COMnx1,0-11) ! j L ru 1Lrifrt
JEH] € 1 e 2 b= 3 —>ie— 4 e 5 > [ e T >

AL /I BB AUTOV0) 777 13 43 TOPIZ B T AR IR B(DSNE T, BIVIABRDFTFrISND7e0, EDEIAHUEL N —F
ANTHAEZ T 5012 F7,

T IHPWMENE T LB IZOCOxE" Y TOPWMIK I DA AL £9°, COMOx1,0t 'y e 10 IZ7% 8§ HZ &3 FE K ERPWM H /1%
YRR L . SCERPWMH JJ1XCOMOx1,0% " L U IZER E T DI ETAR TEE T, WGMO2E v 23 5% E (D725 1E, COMOAL0E b 01 5% &
I — B CO AR A K iz OCOAL NZFFLE T, ZOMEEZEIUTIOCOBE NI L THHA TEEHA(TOEDOR16-3.LTIHDFK16-
6.5 Z E<IEEY), BEDOOCOMEITR - BN 357 —4 5 H(DDR.OCOX)NH NEL TRESNDHZ AT RADTLL), PWM
HIZIXTCNTOEOCROX [ D bhifs— 3¢, OCOx(NERV Y A4 % 3% iE (D(ETITERRO0) & A7 2 H3EFR($00, TOP2>HBOTTOM A
BOSIDEA~/ I ray ) I TOCOxV Y Ad & fRER(0) /1L B (DT DI LT Lo TAERSIVET,

PWMHI ) A BT IR AU L > TR TEE T,

Jelk 1/0

y; _ Jdkl/o
OCnxPWM NX(1+TOP)

ZEENITRIE S B $5(1,8,64,256,1020) %K LET,

OCROX WS 1 T3 PWM BN {E CPWMIE T H 7% A2 pl 3 B IO R B 22 55180720 37, OCROXxASBOTTOM($00) 24 L <R
Shae, HINETOP+L 4= /0004 ray ) B OFNAN L I(N VN2 D TL LD, OCROXMBITOPIZZE LR ESNDHE, (COMOx
1,0ty MNZ &> CREES A H SHBRIEI AR L OB # 7R Low £z id Highth 1 Ic#& D TL X9,
(GRA#:WGMO02~0=111DGEIT DOV TR, ) msHPWMENE T D (7 2—7 1 E650%) JE I EL DB H 71 Ll — B (S Rm B s 35
OCOARKE(COMOAL0=0IZL > TR TEET, ARSI ZIZOCROADN0(S00IZEE E ZIVDIRFIZ fOCox=fclk_1/0/20 i KJH
BECTL XD, ZOFREIXEHPWMENE CLLE i D2 AR RS RE N R Al S DT EZBRV T, CTCEIMETDOOCOAZR AL 7
(COMOAL,0=01) &[RRI TT,
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16.7.4. SIFHEZEPWMENE

PLFEFEVEN VANE ZE SR (PWM) BN E(WGMO02~0=001FE 721X 10 DId i 72 fRE TIE LV MLAE O PWMEE A il R 2 42 L £ 9, 7 4H
FEEPWMENMEIX AN S AR EEE LML L9, 17 2IZBOTTOMDNSTOP~Z L TIRIZTOPAHBOTTOM A~ #:0 I L
LU E9, TOPIZWGM02~0=001F;Z$FF, WGM02~0=101HFICOCROAL L CERSNET, JEMERELEE H ) EHE(COMOx1,0=
10) TO i tH 71(0COx)IE -G DO TCNTOEOCROXD b — B CARER(0)S AL, FREFHH O — BT E(D)INET,
B 1B E(COMOx1,0=11) COBNMEITIFITSAVE T, AN = A E) BRI — RN SR B E L0 AR i KRB EJE R U
ROET, TNELMER C AR BMEORFREEEDT=D | 2SO EEFERNT B EWEHIE OIS I ENnE T,

AR FEUEPWMEBNE T OV AT AENTOPE — 42 CHIINESE T, WX TOPIZET AL mMEZFELET, 20
TCNTOEIX 144/ % ray ) EHEARI TOPEZE L 20 E9, A ARFEEPWMENMED (7 KX E16-7. CrrsiET, TCNTOEIZY
A7 T CHBEREME(C AR ERTITNR 77 L OrEnE T, ZOKITIEKERE KEROPWMH /1%E& 2 F97, VO ARER I
OCROxfEZ 7KL, TCNTOfE LD AZ sS85 5B TCNTOE OCROxH D el — £ 2’ U E 4 GRIE XA I RO AI T T2 ),

X16-7. CLtHEZEPWMENE243VY

OCFnx#IViAHERT 77 BE TOVnFIIABBRT 77 5 TE

v w:r i i i '
OCRnx /\v v\
TCNTn v |y o
v v\
OCnx(JEACHR) ) i 1
(COMnx1,0=10) ; ‘ : :
OCnx([H#z ! ‘ :
(COMnxLo:n; ; | L 3 I :
GE! -« 1 >< 2 > 3 >
R A A A A

OCRnx F

47/7J7/5?{1]M(Tov0>777‘in/iJ?/MxBOTTOM WCRIETAFEICERE(DINET, ZOBVALRIERTF7 I AT 403BOTT
OMIEIZ R T HEICEIVIA R ERAET D02 ET,

NEFRFEHEPWMENE T D FLEE X OCOxL™Y TOPWMEETE DA A FFL£9°, COMOx1,0t v e 10 IZ7% & 52 L3 FELERPWM H
J1%AERR L RHEEPWMH /712 COMOx1,08 vy ha" I IZREE T 52 & TAR TEE T, WGMO2L v 235 iE (1)725, COMOAL,0t v
01U BT —E COR A KA OCOAL VIZFFLET, ZOMLERERIUIOCOBE K L TR CEEHA(T0EHDFKR16-4..F
16-7.2Z EL72EW), EBEDOCOMHEILZE DR~ t %357 =475 E(DDR_.OCOx)SHH I EL TR ESND G AT R A D TLE
9o PWMIETZITAT A3 BN B IEEDTCNTOE OCROX [ D Hrlig— ﬁzTOCOX(V\HS)w A% E(D(ETANTIREERON & 83
T BEEOTCNTOEOCROXFE D HL#E—E TOCOxV Y A4 &R FR(O)(EITE BN I - TAERSNE T, MAHFEEPWMAEES D
INZHETBPWME B E IR I k> CREFE CE T,

Jelk 1/0

i _ Jelkl/o
OCnxPCPWM TXNXTOP

PN RS> 8 $5(1,8,64,256,1024) 2+ LET,

OCROXD [t i fE I TN AH FEHEPWMENE CPWME T H ) & A2 il 3~ B RF O RE BN G A 2 T-0 £97, FERERPWMEN{ETIXOCROxA

BOTTOM($0IZZE LR ESNA L NITEF I Low, TOPIZE LR ESNDHEE H I/ HighlZ 2 A TLEY, KEEPWMIZ R

HH T ORGBEIZRET,

K16-7.0O%H2AHDZ D HFE SN T, Bl — 3 220 ELTH, OCnxIZIZHighmM B Low~DIBEBERHY £, ZOEB A

tiBOTTOM%:#@xﬁ’r%f%nm%t&bT T, B UICEBE AT DHDII2 DA TT,
- ®16-7. TDLHIZOCROXIZTOP ) BEDEAEFE L FE T, OCROXEITOPD X OCnxt U EIL FIEEH T el — B D fEs 5
ERICTTGR#E: L—H, BERIAHDZ8, FIZH), BOTTOMZHET e it Rk 3 572 (2 HE % D)TOPULE) THOOCnxAE
W EF ol —EOfE RH-L)E—E LTI EH A,

< A=/ ADIOCROXE L DS BV MBS MR . Z L CTEDFIR O il — £, Zhil ERET RIS THAH0C
nxOAEEE KLU F T, GREE: 16> T LERREEE, TOPH & CEFTAHARSIDH-LEB AU ET, )
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16.8. 34X/ h)03MD 3430
SOOI/ DT HERINBEL T, o TUL FORITI /08 Jy)(clkt0)pY/ay /R AIfE 5 LU ORSNVET, ZORIFEIVIALTT

AR
PR INAEOHFRES HET, B16-8. /X ARMI/2 442/ I ABEIZ DN TOIANT T =2k G I E T, ZOKIIAAE
HEPWMENE LA DO TOBENVERER TOMAXENTL OB omnE R LUET,

B16-8. BIE D REEL(L/ DDI4Y/h)0% 34309

clki/o | | | | | | | |

clktn (clki/o/1) !
TCNTO X MAX-1 X MAX X BOTTOM X

BOTTOM+1

TOVn

B16-9.1 M AT T =4a R L LT3, BiE D H &7 AT S TVET,

X16-9. ATE 7 Bz (clk 1/0/8)D 443 /h)04 44309
clkio TUTUALML AL A AU A A AL A AL

clkrn (clki/o/8) J_| r' r' rl [

TCNTO X MAX-1 X MAX X BOTTOM X BOTTOM+1

TOVn

X16-10.1XCTCEIELOCROADTOPOPWMEIEZ FRS EBMEFRER T DOCFOAL £BIEFRER TCOOCFOBOR EE R LET,

B16-10. A& 5 AR (clk 1/0/8) DAY/ h9v% . OCFOXERFE 44309
SSeminnnnnnnnnnhnnnnnhnininnnhnny
clkrn (clki/o/8) J_| r' r‘ r‘ [
TCNTO :>( OCRnx—1 EX OCRnx EX OCRnx+1 >( OCRnx+2
OCRnx __| OCRfE: | |
OCFnx |

X16-11.1ZOCROAZTOPD HiHPWMEEL . CTCEIE COTCNTODfEREOCFOAD IR EERLET,
843y

®16-11. ATE 5 El e (fclk 1/0/8)D 447 /0%, OCFOAZRTE A
clki/o UMM AL A UL AU L
clkrn (clki/o/8) 1] M M M [
TCNTO (CTC) :)( TOP-1 X TOP X BOTTOM X BOTTOM+1
OCRnx | TOPE_| |
OCFnx |
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16.9. 8t™yk 443 /hV50RLY R4
16.9.1. TCCROA - 443 /h7 450%|fEILY A9A (Timer/Counter 0 Control Register A)

t'yh 7 6 5 4 3 2 1 0
$24 ($44) | COMOAL | COMOAO | COMOB1 | COMOBO | - | — | WGMO1 | WGMO00 | TCCROA
Read/Write R/W R/W R/W R/W R R R/W R/W
AHME 0 0 0 0 0 0 0 0

® t'vh7,6 — COMOA10 : LEEIAH 73R (Compare Match Output A Mode)

ZNHDE yMIOCOA B Sty DEWEEHFIEILE3, COMOALOL YN I OFE I 12 ENSEE . OCOAH J1IZEDI/OL
VDR E R —MEREEZ NI, ZDI/ Ot VRSN E T, T EL H JIBREIRT 27 7] 3572, OCOAE %3 AR =T AV
V' 2A(DDR)DE Y IAER E (DSR2 IUT 2 BN EIER L TSN,

OCOAMEVIZHEES AL X . COMOAL, 0L Yy MOBEREIZTWGMO2~0t v MR B IR E L7,
F16-2.1XTWGCMO02~0t "y bAMEHEEN E £ 721X CTCENME(-D FOPWMELAMIZ R E SN DO COMOAL 0L y MEREAZ RL £,
#16-2. IEPWME{ELLERAHE 713 4R

COMOA1 | COMOAD =0
0 0 e —MEE (OCOAIIT)
0 1 L #E—FTOCOAL™Y M VAR B H
1 0 it — e COCO0AL" Lowlb A Vi
1 1 Fr#—FTOCOAL™Y Hight~ v )

F16-3.1TWGMO2~0t "y PN B HPWM BN {EICZ% TES 1L AR COMOAL O Y O REA R LU £,
#16-3. 2 IRPWMEI{ELLERAH 1E IR

COMOA1 | COMOAO =1
0 0 FEHER - E)E (OCOALTHT)
0 ] WGMO02=0 : #E R~ Eh{E (OC(O)AJQJ:%&)
WGMO02=1 : tilit— B TOCOAL"Y M MEZ F)H
1 0 Fri%—%r TLow, BOTTOM THighZ OCOAL Y ~H ) GEREREI{E)
1 1 Fri—% THigh. BOTTOM TLowZ OCOAL"~H ) (KEREI{E)

7E: COMOAIFRE(1)E L, OCROANTOPEZE L WEFICRERIZRIEN R E E 7, ZORE OB — T EAINE T2, %
TE D) FIIMABRONIBOTTOM T T E T, FEHIZ DWW TIE67TH O I EEPWMENE | 2 Z B <72 S0,
FT16-4.1XTWGMO02~0t"y MM AR FEEPWMENEIZ 5% B S D EED COMOAL 0L v DR REZ R L E T,
F216-4. FIEELZEPWMBI{ELLERAH HIEIR
COMOA1 | COMOAO =1
0 0 FEUER - EE (OCOALTIT)
WGMO02=0 : fZHER - E{E (OCOALHT)

v Ll WGMO02=1 : bt — B COCOAL"Y M M) )
1 0 | BRI Holi— B Clow. FMezHKRR0 Folis— 3¢ CHighz OCOAL™Y ~H /7
1 1 | EREFsm o B CHigh, FRE 23K O B 5CLowZ OCOAE ~{H /)

iE: COMOAIDSER E(DEH, OCROANRTOPEZE LW I BIZNIRIEA L & F 97, ZOIRRE TO LI — BT RSN F T 23, R
FE)FERIIERONITOPT/TONET, ZEMIC OV TIZ68H D [ I EEEPWMENE | 22 B LIZEVY,
® t'v}5,4 - COMOB1,0 : LEEBH 73R (Compare Match Output B Mode)

NSO YMIOCOBEEE H ™ DENEAHIFIL F9. COMOBL,0L Y D1 OFE T F B 1 EENDE, OCOBH /1IZZEDI/Ot"
DI HF R —MEREZ MR, Z DI/ Ot IR SN ET, T ES A BREN &5 795728, OCOBE i d DR =Ly,
ZA(DDR)DE Y MRER E (DS IVRT IR BN Z EIZEE L TIEENY,

OCOBMAE Iz SN AHLE, COMOBL,0t y hOREREITWCMO2~0t v MR E VTR AEL £,
F16-5./XIWGMO2~0t "y MMEHEB) F E72(ZCTCENE(D EVPWMEISMIZR E SN DHIREDCOMOBL, 0t "y M REA R L £,
#16-5. IEPWMEN{ELLEBH J1:E R

COMOB1 | COMOBO =0
0 0 FEYER MBI/ (OCOBYIIKT)
0 1 b —ETOCOBEY M VA H)H /)
1 0 Heile—ETOCOBE"Y Lowb AW /)
1 1 F#—FTOCOBE" Hight~' W )

© 2017~2021 Microchip Technology Inc.&Z D4t SEET-4-b DS40001909B - 7T0E



ATmega48PB/88PB/168PB

R 16-6.1ZWGMO02~0t "y M3 B SR PWMENEIZ 3R TE S B RF D COMOB1,0t v MO R HE

/jt\‘ ]\/ij—o

#16-6. = EPWMEI{ELLEBH H1:84R

COMOB1 | COMOBO =1
0 0 FEHER - E/E (OCOBYIIHT)
0 F#9)

1

g —#CLow, BOTTOM CHighZ OCOBt v~ 71 GERERENE)

1

1
0
1

Feigs—%#CHigh, BOTTOM CLowZ&OCOBt™ Y~ 71 (RHREIE)

7E: COMOB1233

R E()EI., OCROBATOPLEE LW ERCAF BIZRIRRE N X F 7, ZOIRETO R — BT\ I F 28, %

EDFIIMAERONIBOTTOM T TONE T, FEIZ DWW TIE67TEH O I ERPWMEIE | 25 R TLZEW,

F216-7.1ZWGMO02~0t "y bAMAH FE HEPWMEH 7E |

\ZERESNBIREDOCOMOBL,0L Y OREBER R LU E T,

F216-7. FIEELZEPWMBI{ELLEXBH 1B IR

L

1|

COMOB1 | COMOBO =1
0 0 FEHER - E/E (OCOBLIIHT)
0 F#9)

1

LRI O i — 3 CLlow, TFEFHREO Ll — B THighZOCOBE Y ~H /)

1

1
0
1

L FEHE R O Lol — B THigh, FREFHEIRF O Ll — B TLow&Z OCOBE Y~ )

7E: COMOB1233

R ()&, OCROBINTOPEZE LW BIIZRIE N R E F 3, ZDIRAE TO L — BT ARSI ET 23, 3%

EDEIIMARONITOPTI TN ET, MOV TIX6SEH D AR EPWMENIE | 2B L TEEVY,

® t'yk3,2 - F#9 (Reserved)
INHOEYNIREH TREEDOFEH DD TSN TET, [FROT NAAED BHVED T2 ZOVY AR ENILDIRET

LD YMI0ZENTIIZENY,
® t'yh,0 - WGMO1,0 :

NGO YMIFET R E 1202 IRLE T,

s A R FE R (Waveform Generation Mode bit 1 and 0)

JA"

i

Ao /A AEEIL Y ASB(TCCROB) T HAVAWGMO2t y b A BB 722 B0y NIy A DO FHEIEFCF WD), i KA 4(TOP)
EOHE T, b REEEARDOE DR HIEL 9 (FR16-8. M), 24~/ FERIC L > CAE SN DB ERE R | T2 HEH)
YEGh2), bl — B A~/ 1 3R ER(CTO) B EL 2 DN VANE Z FH(PWM)EIE T, 66 5O I BEFER] | 2 Z & <7ZS0,

F16-8. ;R T2 4 RFE Rl 38R

&S | WGM02 | WGMO1 | WGMO00 44/ 00 BN VEFE R TOP{& OCROxE $h¥ | TOVOE% ERF
0 0 0 0 FEVEREN $FF E1]i%3 MAX
1 0 0 1 8t'y M FH FEYEPWMEN 1 $FF TOP BOTTOM
2 0 1 0 Ll — B A</ AR ER(CTC)ENME OCROA JEI MAX
3 0 1 1 8ty ERPWMEN{E $FF BOTTOM MAX
4 1 0 0 (F49) - - -
5 1 0 1 AR FEHEPWMEL B OCROA TOP BOTTOM
6 1 1 0 (F49) - - -
7 1 1 1 T IERPWMES OCROA BOTTOM TOP
7¥: MAX=$FF, BOTTOM=$00TC"9",
16.9.2. TCCROB — 44%/h7%0##IL Y 24B (Timer/Counter0 Control Register B)
Eyh 7 6 5 4 3 2 1 0
$25($45) [ FOCOA | FocoB | - | - [ WGMO02 | CS02 | CSO1 | CS00 | TCCROB
Read/Write W W R R R/W R/W R/W R/W
A 0 0 0 0 0 0 0 0

® t'yh7 - FOCOA : OCOAR&RHIZEEE (Force Output Compare A)

FOCOAE Yy MIWGMO02~0t "y M FEPWMENMEA R T A7/ Zh T,

TN EBRRDT NAAEDILEIEERFET D725 PWMEIE T RFIZTCCROBAEN DY G ZOL yMIOIZEE E SN2 T i
1E720F 4 A, FOCOAL yMIFRFL 1A E L, AR CEBIC g —E Al S £ 4, OCOAH /11ZCOMOAL,0 v MR iE T
P TEFTEINFE T, FOCOAL YR AMI—7 L L TEITENAZ IR L TIEEW, fiEo THRAILTZ LB DRI R AT 6D B DI1ZCOM
0AL 0L YMITFET HIETT,

FOCOAANI=T 1T TN DEIVIAFHZD A ARKH TOPEL CTOCROAZE D L — B I A < i FR(CTO BN ETDIA</ I A DFRER($00)HA TV
FH A,

FOCOALYMIFIZ0L L CHAE T,
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® t'yi6 - FOCOB : OCOB3& I ZE 5 (Force Output Compare B)
FOCOBE' Yy MIWGMO2~0t "y M3 FEPWMENMERFE R T A2 /AT,

T EBRRDOT NAREDILEMEERGET 5720 PWMEIE T RFIZTCCROBAEN DY A ZOL yMIOIZEE E SR IT I
1E720FH A, FOCOBE yMTFRFL 1A EL L, WA R CHEBIZ i — 23 sh il X E9, OCOBH /711ZCOMOBL,0t v MR iE T
PE-TEREIINFET, FOCOBE YR AM—7 L L THEITEINAZEITIEBE L TIEE W, fE-> T L 7= i DO H AR D LD L COM
0BL,0t Yy MIAFET HIETT,

FOCOBAMI—7 13T DENIA LD ERLHITVVER A,
FOCOBEyMEHIZ0L L TR ET,
® t'y5.4 - T4 (Reserved)
ZNHDOEYMIRMEH TIREROEH D7D RSN TET, FROT NARED HHIED T2 | ZOVY AFRENNDRHIE T2
HOLYMI0EFEHNTLTZEN, ZRHDE Yy MNIFEL e RFIZH IC0&IRL £,
® t'yh3 - WGMO2 : JEHiz & piFE Il (Waveform Generation Mode bit 2)
7T0H D TCCROA - 44¢/h7) 4 LY A9A | DWGMO1,0t Y bRk 2 Z B <72 &0,
® t'yh2~0 - CS02~0 : JAyH:ERO0 (Clock Select0, bit 2,1 and 0)
ZD3OD Iy BN yMIAA </ AT A(TCNTOZ L > Tl by T e RO E T,
16-9. 443/h50 A yay7E IR

CS02 CSO1 CS00 =0
0 0 0 &1k B4~/ A 20EhERE: I1)
0 0 1 clki/o (RiE53JE7ZL)
0 1 0 clki/o/8 (843 &)
0 1 1 clki/o/64 (6443 &)
1 0 0 clki/0/256 (25643 J&)
1 0 1 clki/0/1024 (1024453 )#)
1 1 0 TOL™ D F Mt (Fhi7a97)
1 1 1 TOL™ @ & i (S5 7a97)

SRERET (Tay NEWED A= /I A0 L TE DA A IR TOL VI D E L TERESILTH ., TOL Y OB I 4270y ) Bk
| S VAV =L G NN ANy B k= i ]2 2 = 2

16.9.3. TCNTO — 44%/#740 (Timer/Counter0)

tyh 7 6 5 4 3 2 1 0
$26 ($46) [ QMSB) | | | | | | [ (LSB) ] TCNTO
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

WA 0 0 0 0 0 0 0 0

DR/ I VY AR TG IR E X T OEEIZOUNT, A</ I AERD8E Y N ATV AT 7Y AL E T, TCNTO~DEXIAIITIK
DAL /I B Jay ) TO R — a2 EGRE)LE T, AR ETHITITA(TCNT0) A T 352 EIXTCNT0EOCROx [ D gk
— I ROfEREFRELET,

16.9.4. OCROA - 44v/h%v40 LEEEALY A4 (Timer/Counter0 Output Compare A Register)

Eyh 7 6 5 4 3 2 1 0
$27 (847) | (MsB) | | | | | | | (LSB) | OCROA
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

WA 0 0 0 0 0 0 0 0

D VY AR I ARG BT A (TCNTOME & LB S 3L D8 v Dt & A £ 77, — BT i — BBV IA L0 COAL™ TOH I H
FEAERT A £,

16.9.5. OCROB - 44v/h%v40 LLEIBLY A4 (Timer/Counter0 Output Compare B Register)

tyh 7 6 5 4 3 2 1 0
$28 ($48) | _(MSB) | [ | [ [ [ | (.SB) | OCROB
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

KT 0 0 0 0 0 0 0 0

Z D HERV Y AR TR NS AT A (TCNTOE L e B S B8 v MO EE & A E T, — B kbl —EEVIA ZLOCOBE Y TO R H
HEAERT DO FT,
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16.9.6. TIMSKO — 443 /h7 30EIV ;A HEF ALY A% (Timer/Counter 0 Interrupt Mask Register)

t'yh 7 6 5 4 3 2 1 0

($6E) [T - T = T =T = TOCIE0B]OCIEOA ] TOIE0O ] TIMSKO
Read/Write R R R R R R/W R/W R/W

HHEE 0 0 0 0 0 0 0 0

® t'yk7~3 -F#) (Reserved)

INHOEYMIRMEH TREROE A DD TSI TET, FEROT NARED BHNED T | ZOVY AR ENNDRFILF 12D
LOEYMI0EENTLZEN, ZRHDOE yMIFE LRI FE 1205 F97,

® t'yl2 — OCIEOB : 44%/h") 40t 8RB EY ;A & &5 A] (Timer/Counter0 Output Compare Match B Interrupt Enable)
OCIEOBE I3 1 & ED G, AT—4 2 VY ZF(SREG)DEFIIA L FF A (DL Y MSERE(DSNDE, 447/ HT A0 B — B HID A B 057F
AISIVET, A/ D A0 THIB— B Z5, ¥ 5T HL84</ M7 F0EIIAZBERK 777 VY 24 (TIFR0) CHBEI VA A H R 77
7 (OCFOB)RFRE(NSINDE, RGTHENIABLBNEITINET,

® £’y — OCIEOA : 343/h") 30 tLERAEIY ;A A EFA] (Timer/Counter0 Output Compare Match A Interrupt Enable)
OCIEOAL Y M3 1ZEN I, AT—4A VY A (SREG)DREIIALFF FI(DE y MR E (SIS & 44~/ I/ BOHIA—EHI DA F DSFF
AENFET, I/ A AOTHEA B E D, 25 T DL~/ A A0EID AR TR TT) Ly A4 (TIFRO) T LHEEEAEID A A B3R 75
7 (OCROA)MER E(DEINDE, KT HENIABZMNFEITINET,

® t'yh0 — TOIEO : 247/h7 4802 N EIY A HEFA] (Timer/Counter0 Overflow Interrupt Enable)

TOIEOE Y MA1ZED L, AT—4Z LY ZA(SREG)DEFINIAZFFAI(DE v ISR E (DSNDE, 44/ I F0IRIVEIDIA L DNFF Al SAVE
T, AA/ ATV D | S T DESA</ I A0EIIAREER T T VY A (TIFRO) THA< /A 401 ALEIDIA . EER(TOV0)77
IR EDSINDE, KIS TDEIIABLDNEITINET,

16.9.7. TIFRO — 44v/h0530ENY ;A HFER 779 LY A% (Timer/Counter 0 Interrupt Flag Register)

E'yh 7 6 5 4 3 2 1 0
$15 ($35) | - | — | — | — | — | OCFOB | OCFO0A | TOVO | TIFRO
Read/Write R R R R R R/W R/W R/W

HIHAE 0 0 0 0 0 0 0 0

® t'yr7~3 - F#J (Reserved)

INHDOEYNIRFEH TRHEOERDOTZD TRENTET, FROT NAALEO LMD | ZOVY A NEDPNARFILEIZT
LOEYMI0ZENTLEEN, 2SO yMIF eI 1205 £,

® t'yk2 - OCFOB : 447/h% 40 L ERBEN Y sAAZE K 754 (Timer/Conter0, Output Compare B Match Flag)

OCFOBt y Ml — B34 </ A #(TCNTO) & bLilgsL s 24 (OCROB) B T2 Z ARFZ R E (DS FE T, KT AHVIA LB~ 74
FEITTHE, OCFOBIIN—NzTIZ Lo TRRERO)ENF T, RbICZD77) ~inFl 1 2 ELZ LIZ L > THOCFOBIFMERR(0) S E
T o A7=HA VY AF(SREG)D EEFIIAHFE I DL b, 447/ 17/ 50FIDIAZFF ALY AI(TIMSKO) DS A~ /117 FOLLHRB — Bk 0IA A5
"[(OCIEOB)t v b, OCFOBSEEE(DEZILDE, 4=/ A A0 Ll B— B EIDIA BB I TSN E T,

® £’y — OCFOA : 443/hU30LL BRAEIY A A FEK 754" (Timer/Conter0, Output Compare A Match Flag)

OCFOAE yMI Ll —F A3 A~/ /1 #(TCNTO) & LLig LY 24 (OCROA) M CHREZ AIFIZER B(DEIVET, 6 hin T DEND AR T4
ZEITTHE, OCFOAIFN—N 2T I L > THEER(OO)SNE T, RbVICZD777 ~iaEE 1 2 ELZ L2 L > THOCFOAIT R0 S E
Ty AT—HA VY AA(SREG) D EDIALZF A (DL b, 2=/ H7A0EIDIA B ZF ALy A (TIMSKO) DA A< /A A0 LLEEA — BB D A Fr
FFAJ(OCIEOA)E b, OCFOANFRE(DSIDE, 447/ A0 LERA—EL BN IAB N EI TSN E T,

® £'yh0 - TOVO : 343/17 302 N EIYVIAAEKIFY (Timer/Counter0 Overflow Flag)

TOVOE yMIZA~/h7 A(TCNTONRAVNEE Z A IZFRE (DS E T, ST DFIVIAAIIEN V1% LATHE, TOVOIIN—FT=T I
FoTIRBRO)ENE T, ROVIZZD777 ~imF 1 2 ELZLIZ L > TH TOVOIRMERO0) S ET, AT—42 LY 24 (SREG) DA ENDIA L
FFAI(DE b, 24</ A0 20E0IA B FF ATV Y AR (TIMSKO) DA A /h7 B 0T AL EIDIA 2 FF FI(TOIEO)E v b, TOVOAFR E(DEIdHE, 24
2/ T AOURIVENDIA TR N EATSIVE T, AAR FEHEPWMENETIZAA=/ A7 4023800 TEH T M2 25 2 BRI 2oy iR E (DS
I

ZNBT777 DR EITWGEMO2~0L R EIRIFL T, TIE ORI A TR v TR DO FR16-8.2 B L TIZEW,
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17. PWM{TZE16E" Yk 447/ h7041
17.1. ¥

o FLD16L IR (5 T 4UX 16y NPWMODFFEY)
o 2 OMDIMANT LT= Ehl HH F1D

o QEFEME D LRV Y 24

o L OO

o T A MY LA

o LGB T~/ A AfEER (H B % E)

o REAARLTIELVMVAEDOAN VATEZE Figs (PWM)
o H[ZEPWMJE 1]

o JEBEHOR AR

o SN SEHRER

o 4HODIMNLLT-EVIAZ (TOVL, OCF1A, OCF1B, ICF1)

17.2. i &

D16y A=/ I A EITIEMEZR 7 0 ) TAFEATIAI ) (ERE R, W (B 5237 3 AL E T,

ARIXETOVY AL NS IROL T —HKTE TENNET, /N STFO 0 I3IA~/ Iy 4385 /INSCFEO TR i o @ & #az
TT, ITNELT B TATYY ATy NE RIS R IXIE R T 0 Ml o 72T il Ze 8 A B 2035 4=/ I 21D hy A
WX T BT 78 ADTCNTLID LS D),

ZD16E YN A=/ A A DO REAV UTAB AR IR 7-1. CRENET, EEDI/OL Y DEEIZOWTIE D EVERE | 25 R L L
728, CPUNT AR REZR (/O Wb/ O A& o)/ Oy 2 TR P GRE: JF UK TORENET, TAAMEREDL/OVy 24 L
EYyME LSS E D [16E vk 44 /h)0a1 ALY A4 TRENET,

31E®DPRR - BAHIELY 28] OPRTIMLE yMIAA</H A 12 A4 57201202 ENRTHITRD 8 A,
X17-1. 16y 443 /hv34E R

iR

5 > TOVn (FIVIAHEK)

T s okrn e
TOP A BOTTOM VARSUE SN
5 IR

N Y VY 41 L GiiEs A RED)
TCNTn = -0 | T
— l—» OCFnA (FIDIAZEIK)

- 3 — WAk ——QCD)

|| [AETOPIE

|—> OCFnB (E103A - 353K)
Dz A e (D)

i

(7o) thigess
H75)

— |_> ICFn (EIDiAZER) J
% o e e I e «[I
n

@)
@)
=
5

o

)
=
=
1

TCCRnA TCCRnB TCCRnC

@ 8-bit Data Bus @ @ >

F A/ ALDOE Y DOEE LEIRICOWTIZ6E DO EVERE | 52 H D FE15-3.. 5THDOFRI15-9.2F L TEE N,
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17.2.1. &LV 2%

A4/ H7A(TCNTL), ey 22(OCR1A,OCRIB). Ly 24(ICRIIZATI6E vk L/ A8 TH, 16L vk LY 2RI ET /¥ AT AL X K
B2 FNEIZ DR T UERDER A ZTRODOFIEIZT6 HD 16 Y LY AADTHEA ) H TR INE T, A=/ A LFEIL Y 24
(TCCR1A,TCCRI1B,TCCRIC)IZ8t v} Ly 24T, CPUT /Y ADHIIRIZH D FH Ay BIVIABTERAZ Z 1344~/ Wy A 1EIDIA TRV
V' AA(TIFR) TR TR 2 FET, & TDEWIARIIIA</ I A VEID A F /Ly 22 (TIMSK 1) CE Bl w1 & v E -, TIFR1E
TIMSKLIZZ DR CTRENFR A,

DAL=/ I BIINERR, BB B2k . 21T TIE v O /ey e o Tray  BREN S 3L E T, 7oy /i@ RGBSR X s A~/ hy
ADMEZ B IN(ET B T 2D 7ny ) e Em(zyy )& L £37, Zav/min@&iIXnzene, s/ i st i, Jny)iE
PERELER S D A3~/ 4 rays(clkT)EL TERENET,

2EFREAL L= i) v 22 (OCR1A, OCRIBIAA =/ AE L F S e S v E 9, 200 Felsehs Bhid i HH 71(OC1A,0C1B)E Y TPW
METIE A R 5 A& AR T D720 ORI ARSI > TEZ F97, SOEDO LB AER 2 2 &< 723, Zo bk —E5 4
Vb HH B0 IA B BLR OFE A2 2 5 bl — BB 0IA B B3Rk 777 (OCF1A,OCF1B)b % E (DL E T,

LY ZA(CRD)IIHEREBNICP)Y V E2 137 e/ el B 1159 E D [7F07 LR 2R | 2 TR D EH B0 DAV R Tl S 7z)
HRTH2/ v MEETREREG) CEXE T, AT RS 2O 2 DR 2RI T A7 0127V AVIE N a5 (HE 2 1H 5 88)
B IHrFET,

TOPIE E7- 135 AL~/ I AETE . WLODOEEFER T, OCRIA, ICRL, 13 —HOBEEMBOENNIE->TEFRTEXET,
PWMEI{ECTTOPfEL L COCRIAZfEHE, OCRIAIZPWMHE S AR ICE 2 £ A, iTHELZDHE ., TOPEITEIETIZEF X
NAHDOETOPIEICHF I 2EEE L L £, FEERRTOPENSHEEZNDHA . ICRIAMUHICE 2 . PWMHE HE L TEDIL D&
OCRIAZFH L ET,

1722. ©%
WO ERIIAR S EZBL CAFIPHICHbivET,
R17T-1. AEES
FAE =
BOTTOM | #724753$00001Z 252 L 7= F,
MAX I B IN$FRRF (6553512253 L 7=,

I B ISTOPIEIC B L 72 FEGHERENE C O I RAELZE L 72~ 72 Rf), TOPEIXE EfE($00FF,$01FF,$03FF),
OCRIAME., ICRUED TN DZFEE TEE T, ZOFR EITEERDNIKEFEL £,

TOP
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17.3. 16E™9h LY RADTHER

TCNT1,0CR1A,0OCR1B,ICR1IZ8t vk N 2R HI TAVR CPUIZE > TT/EATESL6E vh LY 28T, 2D 16ty Ly 24T 2[Rl D 32
FIFEEBIEEZE TN TIEASNRT R0 A, 168 yh 24~/ A 2T 168 v TIEAD BN MO —RHRFEAIZI > D8
EYb VY 2B ERER S E9, 168 YN A</ IV AN DA TO16E Y VY 24 [T ZORIC—BLy 23 S ES, TN 7720
16t y Mgt EBXEELEEIL £3, 16E' v VY 2D FINAMRCPUIC K> TELNDE , — LY RATARAEL T BN AN E N
72 FAENANZIRC 70y 7 ATl 7 2316 v b VY AT B SIVET, 16L vk LY RID FAINAMICPUIZL > TRt EiLdE, 16 vk U
V2D EAINANE TN G ENDD LRI C 70y A TRy 2 ESnE T,

LTD16E v TIEAD EAIANAMIKT L T— Ly 229 R Tl EH A, OCRIAEOCRIBD16E v L/ A4 FE AR IA Fr T —BEL Y

AEDFERIZBIRLER A,

16ty FEZIABZATI IO AN AMNT TN AMIIESE > TENIVRITIUTRD EE Ay 168 9 FREZA T DOUWNTIL FALA AP

FENAPDRNZHEENRT TR EE A,

W D2—NENZEN AT IS — LY A E LR W EBIHRD L6y 442/ I8 VY 24 DT I AiExE < LET, OCRIA, OCRIB,
ICRIVY 2 DT AR L CRICR BN EBEINAE 2 F9, CEREZEIRHIINATN6E v TIEAZHH ZEITIEE L TIES N,

unsigned i

~

~

TtU7VEEE7 Y 7L

~

LDT
LDT
ouT
ouT

IN
IN

~

CE:E7 0y 74451

nt i;

TCNT1 = Ox1FF;
i = TCNT1;

R17, $01
R16, $FF
TCNT1H, R17
TCNT1L, R16

R16, TCNT1L
R17, TCNT1H

;[16E"yM$O1FF) E&IA A

s $01IFFD AN A MEEUS

s $01FFOD T~ A MEERAS

s EAIANARERE(— LY RY)

s TN AN E(—RELY 2= AN
s[16E "y MaE AR IA 2]

s TN AMRAFCENIAN A b= —RFL Y 2%)
s BRI ANRAF(— LY 24)

>

/% %/

/% 16E"y NSO 1FR)E XA L */
/* 16E "y NaE AR IA T */

/% %/

EIEDOM-MEIZ DT ZTEL &N,

7Yy 7N SRR

AR DEN A I ZEE I L2R2T 7RV EE A,

NBERIT:R16V Y AFHZTCNT MEZ R L £,
16E'y b VY RF TIR A IE Sy Wi E CHAZEIIEE T AZENEETY, 16 vk VY A ET I AT 526045 [l TEIDIAZ N X | EIY
IAFA=NDZEDI6E v 442/ A4 LV A DRICE LI DM ET I AT DI Lo TRV 22T H T 556 HIViAH
NDZFDHEDTIEAFERIIARIEICENF T, o T Ha—NEEVIAL N D R —RFL Y AME B H3 5L, Fa—Mixl6t'yh 77t
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WOI=NFIZTCNTIVY A NEDIE Wit A B R L ET, FIURELAZEHZL12dD, OCRIA,OCRIB,ICRID E Dt A+ iA Hx
HITRET,

TtU7VEFE7 Y 7L
RD_TCNT1: IN R18, SREG s BLAEE AL /777 () RAT
CLI s RENIALLE [
IN R16, TCNT1L s TCNTL ML A MNRAS(CEALN A b= —FEL Y 24)
IN R17, TCNT1H s TCNT1_ AN A NS (—RFL Y 25)
OUT SREG, R18 s BENIABGF /777 ()18 )7
RET SIEOVH L e ~E )%
CEEE7 Ny L4
unsigned int TIM16_Read_TCNT1 (void)
{
unsigned char sreg; /% AT—HA VY A — R AR ER */
unsigned int 1i; /* TCNT1Ht A HLUEEER */
sreg = SREG; /* BB IA B a] 777 (DEARTT */
__disable_interrupt () ; /* 2EOIA IR */
i = TCNT1; /% TCNT U4 g */
SREG = sreg; /* EEIIARFF R 770 (D& I */
return 1i; /% TCNTUHE TN L e ~1B 7 */
}

EIEDOMA-MEIZ DT | ZTEL &N,
7Y 7V E N EEIRIT:RI6LVY AIRHZTCNT EEZ R LE T,
WOA=NFIITCNTIVY AANEDIE Sy WrEZIAAEZRLET, RIURBEAZMHHIZ L1280, OCRIA,OCRIB,ICRIDE DEZIAA
HITRET,
VAVIN - YRUB IR

WR_TCNTI : IN R18, SREG s BEBIIABRTF R 777 (D EAR AT
CLI s 2E0IALEE E
OUT TCNT1H, R17 ; TCNT1 BN A MR E(—BEL Y 24)
OUT TCNT1L, R16 s TCONT1 FAENA MR E(—BELY 2= EATAAR)
OUT SREG, R18 s BRIIABFT R 777 (D& I
RET SEEOVH Lt~ 18 )5
CEEE70Y L4

void TIM16_Write TCNT1 (unsigned int i)
{

unsigned char sreg; /% AT—HA VY A — R TFEERR */
unsigned int i; /* TCNTIZEZIALLEEERR */

sreg = SREG; /% BRI IARFFRI 777 (D aARTE */
__disable_interrupt () ; /% EE|0AHEEE */

TCNT1 = 1i; /* TCNTUEZFX & */

SREG = sreg; /* EEIIARZFF A 770 )& IR */

}

E9E DO -MNHIZ DT 2T ELEEN,

7Yy 7V EFTEI-NFIFRIT:RI6VY A IS TCONT I ~ENNDRXEE St e 2 LML TE,
17.31. ERNAM—BLY RADBEEA

FEPNDEVY A ONT BN AR R CEEL6E v b VY 2 EZIALI2 S AN ANIIEEPNLZ LT RLETT, FLd
LT CRLIB L 72 B Wr B EDRICHLAIA, ZOH AT S D ZEIER L TIZSN,
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17.4. 343 /070500

SO/ BT AN ETAINER D8I TEIT £ Ty BB TE RS, ZO7my ) SRS/ A AL Y AYBTCCRIB)IZALE S
MI/my SRR (CS12~0)E Yy NZ Lo THIBIE N B 0y /BRG] B CRITNE T, Juy) TR E Sy B BRI SOV TIIISE O
[843/h92 80843 /h90 1 DRTE S B 381 2 DB,

17.5. FHEERED

16L'yh 24/ 4D E7R AR E FTREZR 16E Y MU [ 438 T4, BIT-243 2 0hy 42 DN ORRRZ R LE T,

X17-2. a+§i%§%ﬂ$%ﬁkl
8—bit Data Bus

< 3 >
TEMP(8t YN > TOVn (FIDIAHFEK)
jt < count ---------- 7 1:1/735‘\:3?}{ ---------- l
TCNTRH@E'YH) | TCNTnLSE'YP) | direction | e e clktn ! (T VR IR [
B v _ clear i :
TCNTn(16t' vk 44</Hm %) — 1 L @?ﬁ@%ﬁi@_d
TOP BOTTOM
count TCNT1Z 1> A EI TR TE 5
direction  HEFT M EH-F/20% FRO)EIR(E 5
gampp ol TCNT1DYyM$00005% E)E =
(Ij'jj;’_mé ) clkTn LIk CelkT1ELTBREND84</h0 8 Jay)E 5
RPIR ST rop TCNT1A B KBS B L =2 %R T E R,
BOTTOM TCNTI1A3 5/ ME($0000)ICBIEL 722 L&~ T1E 5
TEMP — LY A

ZDI6E Yy I AT A D EAI8E Y MeE T e 8 EAL(TCNTIH)E FALSE v & de 7 4 FAL(TCNTIL)D2-2D8t vk 1/OAEY{T
EICEE SVET, TONTIHVY 22X CPUIC LA IR T v AD I TE £, CPUNTCNTIH I/Of i@ % T/v 25L& CPUIT |
NENAS—FFL Y ZA(TEMP) &2 T 78 ALE9, ZO—BL Y 20X TCNTILA 3 £ N A TCNTIHE TR TS0, TCNTILAAE N D I
ICTCNTIHIZ — MLy ZAMECTHEBESNE T, ZAUISE Y 7= NARRE Ty JHEANTO 16 vk Iy AERE DG~ X% CPU
WCHFLET, FHRIRRE RS BA LT D WA T OO TCNT1E X AL OB S I E T AZENEE T, 2O
IR AT ENONEE L2 HIHE TRk ET,
i S T=BEREBINARLEL T A 3844~/ Hm 8 ray)(clkt) Ty M$0000), HEANGL), £ DS ET, clkr1id/nys
FR(CS12~0)t M Lo TRITN =N E 71T DIy ) TEsB AR TEE T, 7097 Te0NRIENARN(CS12~0=000) R 2 hyw #1%
(EIESIET TN ESTCNTUEIZA A~/ h70 8 ey ) (clkT ) DIFIET HLARWIZHL T, CPUILK - TT/7EATEE T, CPUEXIA
I E T ARBRCFHEENEE TR L (A SENEN 2 R B E90),
FHEEFCHIENT S A~/ AV A A(TCCRIA) B4 A</ hy Al o A7 B(TCCRIBI R & S A 72 3 T A= A B (WGM 13~0)
EYMDRE BN L TRESNE T, TSI AEMEGHE) kST 30 CIx LG A RS D FIER ORI WE DT
9, HEALL T RHEUIEFF LI AE AU DWW TED S OFEIC R L TIE83H D TEMEFE R | 2 Z <7230,
B4/ H) AR AUTOV) 777 TEIWGM13~0t vy MZ Z o CGRIXNZEMEREBNIZGE > TR E(DSIVET, TOVIHICPUEIDIA I A
iz 9,

© 2017~2021 Microchip Technology Inc.b# D234t SEET —4y—-b DS40001909B - 78 5



ATmegad48PB/88PB/168PB

17.6. fHEA AR

SAS /I BIFANER D kAl T & | FEAERF R A2 R TR FI (A A~/ 00 Ml & 5- 2 D5 A RS AR L £77, HoRSF £
B k2R 3AMERE SIRICPIE Y FI2 i3RI T oy g s #if  CHUINTCE E97, BERIFNIZ OR%, AL, 7 a7k,
FINSHIAZ B OMOFFEDFHRITAEZ E3, RDVICRFNI RO R FERICH 2 £,

AR T-3. RSN L > TSV E T, BRI A ST ER DR 73 TR RRIX O 23213 #HGRIE A
IR AT F)TRSNET, VY RFEE MG TONTF O 0 1394~ /Wy 4% 5o R L ET,

X17-3. A DEERE

8-bit Data Bus
< T ~ >
TEMP(8t'y1)
AN
! s z < |7
ICRnH(8E'yF) | ICRnL(8t'vk) TCNTnH(8t yF) | TCNTnL(8E v )
|—>WR [CRn(16E vk L/ 24) TCNTn(16E yh 44/ H %)
i '
THes g ACIC ICNC ICES
ACO ¥ ! !
(T j—» MEEIE R | SRfHgs > [CFn (BViA A BE3K)

iE: ACO,ACICIZT Fu/ b asillf# /IR BEL v AH(ACSR)N DL v T,

R ENA SJICPDE VLI DI Ty i 2a H JI(ACO) TR B A VO ZAL(H S F) A & . T DB b3 (yy )i H 2%
DR EEBRTHE, HENEEISNET, MR EEIINAE, 1A (TCNTDD 16y MEM LV AXICRINZ E N ET, il
HDIAHLTER 777 (ICFINITCNTHENICRUIE EEN DD ER UV ATA 7uy) TR ESIET, FFaf(1=1,ICIE1=1)725 1 X4 E|
DIABEER T 77 I TAHIEENDIA A3 A LU E4, ICFLTEA LN EI TSNS E B BFNERO0) SN ET, RVICZDI/Ot y M &
IR 2B LT > T/ 7 MT THIRR(0) T,

FHEL Y AA(CRD) D 16y MBEFE AL, FIDIZ FAIAAMICRIL), FD#%IC EMAAMCRIH)Z T e - izl T TN ET, T
RENASREEEILB RS EATAN AN EATAAb—BERL Y 22(TEMPIZHE BESuE T, CPUMICRIH I/ON @A el 2O —FEL Y 24%
TrvALET,

ICRLIZAV# DO TOPEE FZIZICRIZFI A T2 AL R FE B & BRI 72 T £T, ZNH0%4E . TOPEMSICRICE N NED
BTCIR TEAE BR AR B (WGM13~0)E v b ER B SR ATV ER Ay ICRUTEL IR T AN AISICRILIZEDN AR, EAIAAE
MICRIH I/ONLEIZED N2 R0 E8 A,

16t Yh LY 28 T AED JVZLDIEHRIZT DWW TIZT6E D16 Y LY RADTIER | BB TEE N,
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17.9.4. SIFHEZEPWMENE

AR FEHEN VAR ZE S (PWM) B E(WGM13~0=0001,0010,0011,1010,101 )X & 43 R AE TIE LV ML FE O PWM IE A il 8 R - it
LFE9, NARFEUEPWMEN VB AN A IR B EA FEHEL U7 AR/ 8 IR BOEHEPWM SR TUOVET, #1702 1XBOTTOM($0000)7>3
TOP~, ZLCZDZIZTOP I HLBOTTOMAZ M) I UL £, FER R H /I BI/E(COM1x1,0=10) TO LLEZ H /1(OC1x) 1%
EHEHR OTCNT1EOCRIx [ D Fl—E THEFR(O) S AL, FREEHER O el — B e @ (DS E S, KinH /1EE(COM1x1,0
=1)TOBEETHICEIET, mERN AR EMEIL RN G B ELD AR R KREVEE 52720 E9-, e iR
(ZATPWMEMED S FEE DT80 . 2SO B ERERIXEBEEHIE OISR Ed,

NEAREAEPWMENEDPWMAS FEREILS,9,10L vy MZE E . FHLIZOCRIAMICRIDELHLMNC L TEBE TEXET, IS/
fREEIZ2L YMOCRIAE - IFICRI23$00033% 7E) .. Fr RAMFARARIZ16E Y NOCRIAEZIZICRIAMAXGR E) T, 'y COPWMAMiEHE
IFRAE I LIk TEIETEXE T,

log (TOP+1)  NCARFETEPWMBIET DAY 5130y SEE EfE$00FF, $01FF, $03FF(WGM13~0=0001,0010,

Rpcpwv =———  0011), ICRHE(WGM13~0=1010)F721ZOCRIAFEWGM13~0=1011)DE it —E 95 F THINE

log 2 NET, M HETOPICEIE L7 DR S A& T L ST, ZOTCNTUEIZ1IAA=/ 105 Jy

IR TOPEELL A2 £, NARFEEPWMENED A/ 7 IE RN 7-8. TRENET, ZOXIZOCRIANICRINTOPE E KT 5

DITEDNDEEON AR FEEPWMENEA /R L E9, TCNTUEIZZAV 7 K CREAIEME(C AR E R TR 778 L ORsivE

I, ZORNEIERERE KZDOPWMI /148 B £9, #VIRBRIZOCRIxfEA R L, TCNT UL DA f. (12 55) 8 TCNT1EOCR1x[E D
b — B A R U E T GRIE: R B WA T TARE), FiH0IAA R 777 (OCF I — B R A &R E (DI ET,

X17-8. fLtHEZEPWMENE24IVY

OCRnx/TOPDFEHi, OCFnAE7-IZICE TOVnEIIAB IR T T B E
EIIARFRTT)F ﬁé(TOPfﬁ”ﬂ Da&\zf) (BOTTOMAEZEIDIAF)
TOP Y v ' ' }\
OCRnx —— . . /\ D
TN 2 N T N D N\
OCnx(}Fﬁiﬁ) U \A J T YY_V : Y Y 3
(COMnx1,0=10)
OCnx(F iz ‘ |—|‘
(COMnxl,O:llg |_| ! ; !
JE «—— | — > 2 —P— 3 —>e—— 4 —»

BA= /) AU TOV) 777 1307 A B3BOTTOMIZEE AR IZEE E(DSAIVET, OCRIANICRIDE L LN TOPEZ E 7%
HDIfEDLINDHEE  OCFIAEZIXICFIE AL TR 777 1XOCR1xV Y A DN TOPIZ AW O)2 AR EE TR T SNDHDERIUA </
as ray ) EHINC K> CREWSNE T, TNHOEINIABLBERTTI 1IN 4 3TOPEZIZBOTTOMEIZEIEE T A8 (28 ViA S
AT HOIMEZET,

TOPEZEE T I HEE, 707 T AIH TOPIEN 2T L v AE L LD R ENWZ EARFEL 721 U i‘fwiﬁ/u TOPfEAMATZL
MO EZL Y 28 L0 /NS 70856 TCNT1EZEDOOCRIx M THEE — IR L TEEER A, BETOPEZMSHE . EDOCRIxN
ENDERS  RMEHE MO TRGIZE)SNAZLIZEREL TES W, B17-8. T/Téhéaﬁ?)ﬂﬂ;%)ﬁm“éoto N By A
DM FEYEPWMEN/E T AT T TOPAFEMAIICE F 45013, #xﬁ‘rﬁjﬁffﬁbé ERFEVEET, ZhiZ iﬁ“éfiﬂa
OCRIxVY A D HFIZ A HEE T, OCRIXEHIXTOP TR EAHD T, PWMAEHIITOP T ENZ L TROVET, ZiUE FEMHE
FHREPEFTOTOPEIZ > TR ESIL, —F EAERHRIIH LW TOPE TR ESNLHIEZERLE T, ZIH2DDE(TOP) 23 i
Hex  FOEMO2-ODHEMRIZRLATLLY), ZOESOMENH ) COIEGTREREELET,
BA /A A D AELTHIZTOPIEZZE B9 554 M FEEPWMBENED DI/ & B EPWMENMEZ D Z & HELE S U E
T, —EDTOPEZED L& | 2D DBERERIFIZBL I Z2EVIEH Y EHE A,
NEFRFEHEPWMENE T O HLEE X OCIxE™Y TOPWMIETE DA A FFLE9, COMIx1, 0t v e 10 IZ7% & D2 L3 FELEZPWM H
NEAVERRL . IZPWMH 771ZCOM1x1,0%° 1 UICRR ETHIETHAR TEETESEDRIT-42 T ETEEN), EEDOCIXEILZ
DOF=h LUt T 257 =4 M J(DDR OClx=1)EL TR ESNDLG AT A D TLEY, PWMIETEIZAY 2038 N3 20D
TCNT1LOCRI1x[H D kg — ﬁzfocn(m%)w A% E(D(ETTIRBRO) E ATV A D3 2RO TCNT1EOCRx[H D Ehig —
HTOCIxV Y M EMRERONETITR E(D) T DL Lo TERKRSIET,
ﬁ’ﬁﬁ%ﬁPWM%ﬁﬁH%ﬁ@ﬁjjKiﬂ“fféPWMJ%‘?Eii?ﬁ!i‘//’(imiiof?r%f‘é‘i‘ﬂ ZEHNIT AT _ felkl1/o
45 #5(1,8,64,256,1020)%FK LET, JOCnxPCPWM = 2XNXTOP
OCRI1xD s (3L AH FEEPWMENE CPWMBE Y 1% B ik AR O RERIR G S h 120 E77, FHEXKEEPWMEIE TIZOCRIxA
BOTTOMIZZ LSRR ESNLDHEH ) iiﬁéﬁmow TOPIZ&E L% iéhé&ﬁﬁéﬁfmlgh T7pHTLE), KEEPWMIZHRT 5D H
N OF/BEIZ 2V ET, TOPEEFRIZOCRIADFHHIVWGM13~0=1011), COM1AL1,0=01725, OCIAH J11ET 2—T(50% T
RHIZELLET,
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17.9.5. 48/ RBIR#MEEPWMENE
NEFR/ JE ALY )V AR 2 S (PWM) B E(WGM13~0=1000, 100 1) {3 /8 43 fRRE CIE LV M AH & & I 5 O PWMIEE A il 3 4R -1 it
LF9, NAH /8 E R EPWMEL VR X RN S A 1) Eh B2 JL e L U7 AL AR FEEPWME LTV E S, A7 2 ZBOTTOM($0000)755
TOP~, ZLCZEDZIZTOPIHLBOTTOMAZ MK UL £, FE R HH /1 EIE(COM1x1,0=10) TO LL#EZ H 71(OCT1x) 1%
LRGP OTCNTIEOCRIx M D el — B CRERR(O)S 4L, TREFHET O el — B e @ (DS E T, SR /) #/E(COM1x1,0
=1 D) CTOBEIMIZESNET, mERE AR EIEITE R GER)BMELV IR R KEMEE R IR E3, Tl mifEs
(EAFE)PWMENVED FREREDT=6 . 2SO BN VERRR L BB O S I AF N ET,
NEFBFEYE AT FE /8 I BOE EPWM BN E R 0 27238 MEOCR1xV Y A4 3O CRIXEE T 5 1- > CHE BT S A R GR4E: TOPEBOTTO
M) T (H17-8.L R 17-9.5 ),
NEFH/ JER B HEPWMENE DO PWM A REEIZOCRIANICRIDE L LN TER TEXET, -/ o fiteld2t vy MOCRIAE -
IZICR123$00037% 7). e K fRAEIZ16E Y MOCRIAE-IXICRIAMAXE &) T, t'YNCOPWMAREEIZ R Ao L k>T
FHECEET,

log (TOP+1) NAH/ B BELAEPWMENET DA~/ 81354/ 17 SESICRIE(WGM13~0=1000)2>OCR1A
T g2 EWGM13~0=100)DEHEENE—ETHETHMENET, AV AEXTOPIZREL-Z DRFICE 4

FaEEELET, ZOTCNTUEIX LA~/ H04 ray s JEHAR . TOPELELL 220 E4, A FE /)8 5%

FEHEPWMENED A3 7 XIEE17-9. TRENE T, ZOKIZOCRIANICRINTOPZ EF T DDA AV DI OATAR / J& i ik U
PWMEIEZ/RLET, TCNTUEIZAAV 7 X CHREREME(CA ) Z R TIThER 776U ORSET, ZORITIERERE KERD
PWMH % & A5, MO IRBRIZOCRIxXfEZ 7R L, TCNTUEED AL (B2 R)ATCNTIEOCRIx M D ik —Hz r L9 GRIF: X
THIEICEWAITHE T2 W), e E0AREE R 777 (OCF Il — B 2 s Lk e (1) E T,

[X17-9. G40/ 8 i SR E EPWMEIESM3VY

RprcpwM

OCFnAE7-IXICEnE VA A OCRnx/TOPD T, TOVnEI DA
BR 777 5% E(TOPEEID A7) Bk 777 3R EBOTTOMAEEIIA F2)
TOP v v y y
OCRnx ! "\ 5 /\ /\
: ! . 2
TCENTn ‘/ \/A\/ \/
OCx(ff) — Y —— ¥ Y ¥ v i 'i——|f Y
(COMnx1,0=10) ! : [ |—|; !
OCnx((Hz) ] l l—l_,_l_
(COMnx1,0=11) ! [] ‘

JE HH 14—1 2—>}<—3—>:<—4—>:<—

BA= /72 FU(TOV1) 777 12 OCR1xV Y A4 25(BOTTOMIZ AW C)2 EEAREE CHEFISNDDERI A</ hv 4 yay ) AT E
(DENFET, OCRIADICRIDEBLLNNTOPEAZEZR T HDIEDLNLEE, OCFIAFAIXICFIEIIABRTLR I TI T4~/ I 4
MNTOPIZBZE T DREICER T(DSNFET, ZNHDENIABRIERTTI 1IAT A TOPEIZBOTTOMIBEIZ B A @I EIVA A %
FAETHDIMHEZ F T,

TOPHAZE T T HLE, 707 FALH TOPIEAN 2 TO L ¥ A EEE LI R ENTZ LA RFEL 2T R0 EH A, TOPE M AL
DGV A8 L0 /NS 70834 TCNTLEF DOOCRIXI T — I L TlREFR A,

X17-9.3 R 9 X2, ARSI NI AR EEIEPWMEIES B2 | £ TORIATHIRTT, OCRIxVY AF3BOTTOM TR #H S
N57-0, ERETREROMBEEIREIZFICELIARDET, 2RO I VA, 6> TIELWER BE 52 £,
TOPEEZRTADICICRIZHES = LIT R F - TOPEEESRFIZ_ETFQNEET, ICRIZEIZLIZEY . OCIATOPWMH, /1% 4 5%
T57DICOCRIAN B HICAE R £, TN ES EHEPWM BN TOPEAZE B4 5282 Lo QFICE H S 554 . OCRIA
D2EFEHERERE D=8 . TOPEL TOCRIAZ S Z LIFHASC B VEIR T,

NLAR/ B 55 FLEPWMENEC O LLEBIZOCIxt Y TOPWMIE IO A & 3 L £9°, COMI1x1,08 v M 10 IZ3% 9D Z 1T FE KR
PWMH NZVERRL . IKEEPWMH 712 COM1x1,0% 1 1ICER B9 D2 TAR TEE T (B8 EH DO RI1T-42 T ELTZEWY), EBRDOCIx
IXZE DR~ BNk 57 =2 a3 FI(DDR.OCIx=1)E L TR ESNAD G AIIZT R A DTl PWMIE T 253880
HEEOTCNT1EOCRIX M D bl —E TOCIx(PERV Y A4 % 3% E (D(ETIIAEER0) & Avv 453 35 REOTCNT1EOCR1xfH D
el —ECOCIxV Y M afRER(0)(ET1Ea% ()T D2 k> TAERSNET,

NEFR/ S BEHEPWM 25 F oD HH 1260 APWME B3k U k- TRt caEd, A% Yy _ Jelk1/0
NI AT 43 8 4(1,8,64,256,1024) % F L £, ORIl = N TP
OCRI1x®D WS I AL / J8 3% F L EPWMEL E TPWMIE B 11 % £ k3 D RF O REBI 2R 5 B2 H 720 £ 37, IEREIPWMENE Tl
OCRIXBOTTOMIZZ LR ESNDHEH NTE TR Low, TOPIZE LR ESNAHEE T HIHighlc 2 5 TL LD, KEZPWMIZ
ST A NI OFBEEIZ2 ET, TOPEEZEIZOCRIADMEDIL(WGM13~0 =1001), COM1A1,0=01725, OCIAH 137 2—
TAH50% TAZ BAZE L L £,
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17.10. 84/ W )08D 34309

DI /I I RIBIEREE T, o T~/ s rays(elkTD RO uy )3 alg B E U ORSIVET . ZORITEIDAFHRT T )
FEDINDEE, ZL TOCRIxVY A 23O CRIxFREEE CHRBSNDRFQEREE 2 EHIEMERER O ) DIEHRE S HET, B17-
10JZOCFEIxDR EIZOWNTDII )T KA RLUET,

X17-10. GIER ERZLA/DD4E43/h7905, OCFIXERTE 44305

clki/o _I—I_I—I_I—I_I—I_
clkrn (clkiyo/1) | ; ,
TCNT1 X OCRnx-1 X OCRux X OCRnx+1 X OCRnx+2
OCRnx | | OCRnx{H | |
OCFnx |
B17-11IZRICHA ) T =42 R UET 0, BIED H &3S TnE T,

X17-11. GIE R B2 (clk 1/0/8) D443 /104, OCFIXERTE 4439

clki/o JlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂfUlﬂﬂﬂﬂﬂﬂﬂﬂ
clkrn (clki/o/8) || [] ] [ [
TCNT1 >( OCRnx-1 >( OCRnx >( OCRnx+1 >( OCRnx+2
OCRnx __| | OCRufE | |
OCFnx |

171213 B ERER COTOPITIH O FH A TFNEZE R U E T, AAH /B E L EPWMENE( RO OCRnxV Y 241 ZBOTTOM T H
FHENET, AV KNIFEICICZRDET A, YIKTOPIZBOTTOM T, TOP-1{ZBOTTOM+1 A D IHIcEEH Lz HSEd, BOTT
OMTTOVIZ#FHEL)TIIERBNZ W TH, FERAMEERNEASNET,

B17-12. GIE SR EELA/ DDA /h7)0%, TOPIEA 44307
clki/o _I—I_I—I_I—I_I—I_
clkrn (clki/o/1)
TCNT1 (CTC,FPWM) X

TOP-1 X BOTTOM X

TOP X BOTTOM+1
TCNT1 (PCPWM,PFCPWM) X TOP-1 X TOP X TOP-1 X TOP-2
TOVn(FPWM) 3 | ‘
ICFn(TOPf F i) 1 3 ! :
OCRnx(TOPH ) IHOCRnx /i X B OCRnxfi

K1 713X EICHA ) T =2 RUET 0, BiIES g A Sh g,
X17-13. GIE S B 2Rfclk 1/0/8) D443 /h770%, TOPEID 44309

Qe I nnnnnnnn
clkrn (clkiyo/8) 7] [] ] [] [
TCNTI1 (CTC,FPWM) X TOP-1 X TOP X BOTTOM X BOTTOM+1
TCNT1 (PCPWM,PFCPWM) X TOP-1 X TOP X TOP-1 X Tor=
TOVn(FPWM) 3 | ‘
ICFn(TOPs F i) 1 3 ! :
OCRnx(TOP ¥ #rh) [HOCRnxfH X HOCRnxfE
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17.11. 16wk 843 /h0) 81 FALY 24
17.11.1. TCCR1A - 843¢/h9 51%|{#ILY A4A (Timer/Counterl Control Register A)

E'yh 7 6 5 4 3 2 1 0
($80) | COM1AL | COMIAO | COM1B1 | COMI1BO | - | - | WGM11 | WGM10 | TCCR1A
Read/Write R/W R/W R/W R/W R R R/W R/W
AHME 0 0 0 0 0 0 0 0

® t'vh7,6 - COMIA10 : LEEIAH F1:#4R (Compare Output ModelA bit 1 and 0)
® t'vk5,4 - COM1B1,0 : LhE1BH F7:#4R (Compare Output ModelB bit 1 and 0)

COMI1A1,0£COM1B1,01%4 %« OCIALOCIBELEZ H /1™ OEMEAZHIEIL 9, COM1AL0L Y DI-DEZ XM 7 AN 1 ZE DL,
OCIAH T ZF DI/ Oty Dl E K —MERE A HELNZL | ZDI/ O CHEES L E T, COMIBL,0E Y D 1D E-IEM 5 1 2 E D
&, OCIBHINEZDI/OL Y O H R —~MEREE IEhIZ L, Z DI/ O NZEE SN E T, TN ES H I BRENERZ#F 7] 4572, OCIA
FIXOCIBE K I T2 = F ALY 24 (DDR)DE MR E (DS T TR/ NZ SIZER L TLEE N,
OCIAF/IZOCIBAL VT ERSNAEX  COM1x1, 0ty MOBEREITWGM13~0t v MR EITIKIFEL T, R17-2.1FWGCM13~0t "y 3
FEAEENVE F72IXCTCENME(D FVIEPWMIZER E S LD RFOCOMIx1, 0Ly MEREZ 7RL 7,

F17-2. IEPWMENE T O LB 7:E IR GE: xIZAFEZIIB)

COM1x1 | COM1x0 =S
0 0 FEHER - E (OC1xEIKT)
0 1 i—ETOCIxt" MMEE ) 5
1 0 el —#TOC1xt" Lowb~' IV )
1 1 Fel—F TOC1xt™ Highb~ v 77

F17-3.1TWGM13~0t "y b3 mIEPWMENEIZER E S DRFOCOM1x1,0t y MEREZ R L E T,
F17-3. EERPWMBNMETO LB 18R CF: xIFAFEZIEB, XiZ0FE1E1)
COM1x1 | COM1x0 =0
0 0 FEAER - M (OC1xEIIHT)
WGM13~0=111X  : E#—ETOCIAL Y M WA H)H F1, OCIBITAZE R — EIYE(OC1BHIT)

v 1 WGMI13~0_EFRLIS - BEHER —MEI{E (OC1xBIKT)
1 0 Fel—%rCTLow, BOTTOM THighZOC1xty ~H 11 GERIZEIF)
1 1 Frig—#CHigh, BOTTOM CLowZOC1xt" > ~H 11 (FRKEREI/E)

JE: COMIxIMEEE(DEH, OCRIxMNTOPEZE LW EFIZRFBIZRRE S L & £ 97, ZOIRETO b — BT ARSI E 323, BO
TTOM TO% E() FTIIMBRONTFEI TSN FE T, LVELDFEMIT OV TIES4EH D I EEPWME{E | 22 B 72 S0,

F1T-41XWGM13~0t"y MM AH EEHE FE 71T AH /8 I S EPWMENE I Z R B S DR OCOM1x1,0t y MEBEZ R L £ 77,
F17-4. IR EF (TG BR BEEPWMBEMETO LB 11:E IR CF: xIFAEZIIB, XiT0FE/1%1)

COM1x1 | COM1x0 =0

0 0 FEHER —MEE (OC1xEIIHT)

WGM13~0=10X1  : H#&—EH TOCIAL"Y M VEEHE)H ). OC1BITAE#ER — B /E(OC 1 BEIIKT)
WGM13~0 FFELIAS - B YER - (OC1xE )
1 0 HFHRE O L — B CLow, T REFHEIRFO ik —E THighZ OC1xt™v ~Hi7)
1 1 A EHRE O i — B CHigh, FREFHRFO i — B CLowA OCIxt vV ~H 7]

7E: COMIxIZSERE(1E 4L, OCRIXMNMTOPEZE LW RRIZARRIZRREE N & 97, JVELDOFEMIZ W TIXSs BED [t E %P
WMENE | 2 Z <720,

0 1
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® t'yk,0 - WGM11,0 : JRAZAERKFERI (Waveform Generation Mode bit 1 and 0)

Ao/ H AL Y AFB(TCCRIB) TEHILAWGMI3, 28 b A & B =2 b0 y NIy 4 D FHEINE (5 1A), I KEHER(TOP)
EHSRETT . A REW B AR DO L DR HIH L £ (R17-5.21), 44~/ M70 25 L > TSN AENMERE R A Y )
VEGITA) . Hel— A~/ A AR (CTO)ENMEL 3T RO VAR ZE FHPWMEIE T, 83E O [ENEFERI ) 2T EIZE W,

F17-5. R4 BUFE R R

#52 | womra | (307 | ity | cwnilo A2/ SBERRR TOPH | Bie | s
0 0 0 0 0 REVEENE $FFFF | HfE MAX
1 0 0 0 1 8ty M AH ZE HEPWMEN /E $00FF TOP |BOTTOM
2 0 0 1 0 Ot'y M FH L EPWMEN $01FF TOP |BOTTOM
3 0 0 1 1 10ty M AH ZEHEPWMED /E $03FF TOP |BOTTOM
4 0 1 0 0 B — B84~ /0 4R ER(CTC)ENE OCRIA | AME MAX
5 0 1 0 1 8ty b EEPWMES/E $00FF [BOTTOM| TOP
6 0 1 1 0 ot'y hEERPWMES/E $01FF |BOTTOM| TOP
7 0 1 1 1 10"y hEREHPWMEL{E $03FF [BOTTOM| TOP
8 ! 0 0 0 NEFH/ JE B £ EPWMEN /R ICR1 |BOTTOM |BOTTOM
9 ! 0 0 1 NEAR / JE e £ I EPWME /E OCRIA |BOTTOM |BOTTOM
10 1 0 1 0 AR FEHEPWMEN E ICR1 TOP |BOTTOM
11 1 0 1 1 AR FEHEPWMEN {E OCRIA | TOP |BOTTOM
12 1 1 0 0 L — B A</ A fEER(CTC)ENME ICR1 B MAX
13 1 1 0 1 (F#9) - - -
14 1 1 1 0 EIERPWMES ICR1 |[BOTTOM| TOP
15 1 1 1 1 EEPWMEL OCRIA |BOTTOM| TOP
7F: CTC1EPWMIL,0t v MEFRAILIBA TH, WOGM1I2~0EHRZME > TITESW, LocL, ZRHDE yhOMBEEALE X IBIR D4 A~

/Iy AE—HBLET,

17.11.2. TCCR1B - 44%/h") 214%|##ILY A4B (Timer/Counterl Control Register B)

Eyh 7 6 5 4 3 2 1 0

($81) | IcNC1 | ICES1 | — | WGM13 | WGM12 | C€S12 | C€Si1 | €Slo | TCCRiB
Read/Write R/W R/W R R/W R/W R/W R/W R/W

B 0 0 0 0 0 0 0 0

® t'yh7 - ICNC1 : {HEREIA A1 F B XA (Input Capturel Noise Canceler)

ZOE YN (HD)BRET DI ENHERENA NS H L2 IR EE L ET, Tl ESmNAEICEND L, MEEEIA N
(ICPDE VD A JIMIEIR SV ET, 2O SR ARIZZ NS /12 E B 35012, M4 2 U< S 7z ICPLE Y O HLE &
TWELFET, M BRSBTS NDE, AT T NICE > TURIEZRCATL Jay) MBS NVET,

® t'yi6 - ICEST : iR B A HimEIR (nput Capturel Edge Select)

ZOLyMNIHSEETOMEEZEET2DIHbNAHERLEI A NICPHE YD E LD HE(Tyy )& N ET, ICESIE Yy M3 0% E
MILBLRENEIEL LT TR M i, ICESIE YIS B END L ER(E) A HEE EE L E3,

FENICES IR EILE» CRBIS D&, WV HEDM LY ZAF(ICRINCE BN E T, 2O R Tl E A EIALERKT7)
(ICFDHEEEML, ZLTTIUL, ZOFIIABLDFF A SIUTOFUTTHIE A ST EIVIAA AL Z T DIEZ F7,

ICRIATOPfEEL TEDLHE(TCCRIAETCCRIBIZEL E XA 72WGM13~0L v hOFEIR 2 Z B <72 X0, ICPIM IS, it~ T
A SRS RE I AR I ST,

® t'yI5 - F#9 (Reserved)

ZOEYMIFFRDOFERICH L TFRHIIITWET, RO T NARED @ MEZ R DT TCCRIBAENMLAEE, 2O yNI0EE
MR U0 ER A,

® t'yh4,3 - WGM13,2 : SR BFERI (Waveform Generation Mode bit 3 and 2)

TCCRIADWGMI11,0t v Rk 2 T <&V,
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® t'yk2~0 - CS12~0 : YAy7:EIR1 (Clock Selectl, bit 2,1 and 0)
ZD3OD g SR Yy MIIA< /A HTCNTDIIZ > Tl b & /) a2 O ET, K17-10.LK17-11.2 7B L<72E0,

R17-6. 343/hv81 A HnyhER

CS12 CS11 CS10 =0
0 0 0 &1k (34~ / 5 1EEE L)
0 0 1 clki/o (HTE Sy JE72L)
0 1 0 clki/o/8 (843 &)
0 1 1 clki/o/64 (644 &)
1 0 0 clki/o0/256 (25643 )#)
1 0 1 clki/0/1024 (102445 &)
1 1 0 T1E D TR (OhEay7))
1 1 1 T1E D k5 (OMER7ay7)

GA= /I A LTI TN (Ury DEMEDME DDA FIATIE VIS I E L TRRIESILV TS, TIE VOB 42 ymy ) ERE)
LET . ZORMRIZ 7 =T ISR A TR L S

17.11.3. TCCR1C - 44%/h") 415l A4C (Timer/Counterl Control Register C)

Eh 7 6 5 4 3 2 1 0

($82) | FOCIA | FOCIB | = [ - [ - [ - [ - | - ] TccRric
Read/Write W W R R R R R R

KT E 0 0 0 0 0 0 0 0

® t'yk7 - FOC1A : OC1AS&RHIZ S (Force Output Compare 1A)
® t'yk6 - FOC1IB : OC1B#&H|ZHE (Force Output Compare 1B)

FOC1A/FOCIBt yMIWGM13~0t vy M3 FEPWMENEZ+8 /R 9 HRFZ1T A% T3, FOCIA/FOCIBE yMIGmEL 1 2 EL LI A%
HCEBIZE @il & Ed, OClxH /11ZCOMIx1, 0t v MR EIZHE-> TEEINE T, FOCIA/FOCIBE v Aba—7"LL
TEITENDILICEE L TIIEE, 2L TREISH7- i 08 A b 5D 1ECOMIX1,0E yMIFIET HIE T,

FOC1A/FOCI1BAM—=7 130 LD EIIA T D L TOPE L TOCRIAZ S Ll — F oA~ iR (CTC)BIETD AL~/ I A DRI
($0000)HATUVNER A,

FOCIA/FOCIBt yMIEIZ0EL TERAET,
17.11.4. TCNT1H,TCNT1L (TCNT1) — 44%/h7) 41 (Timer/Counterl)

Eyk 15 14 13 12 11 10 9 8

($85) | (MSB) | | | | | | | | TCNT1H
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

FIHAfE 0 0 0 0 0 0 0 0

Eyh 7 6 5 4 3 2 1 0

($84) | | | | | | | | (LSB) ] TCNTIL
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

) EAfE 0 0 0 0 0 0 0 0

ZD2ODEAT/HVA /OB (TCNTIHETCNTILAZ B 7= TCNTIX., 3 EXM T2 OWTE /I AT D16 v A 21T
HE2T /Y AL E T, CPUNRZIODVY A ETIY AT BRI _ENALE FALO BN A MR RIFFIZHE A EEINDDEIRIET D720, ZOT/t
AE8E b BN A b—EEL Y AH(TEMP) &2 > CEITSNE T, ZO—RL Y AF IO L TD16E v Ly 2> THHENE T, 76
HOM6E Y LY AIDTHEA | 2 ZELIZEN,

A AR ELTHICATVA(TCNT D) EE T+ AHZEIZOCRIXxD 1D ETCNT I D el —EE L D fEBEH R LUET,
TCNT1I~DEZIA NI TOLLEGEIZ XL TR DAL=/ H/ 8 Tay) TO B — B et EERE)LET,
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17.11.5. OCR1AH,0CR1AL (OCR1A) — 343 /h41 ALY A4 (Timer/Counterl Output Compare Register A)

Eh 15 14 13 12 11 10 9 8

($89) [ (MSB) | | | | | | | | OCR1AH
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

WA 0 0 0 0 0 0 0 0

tyh 7 6 5 4 3 2 1 0

($88) | | | | | | | | (LSB) | OCRIAL
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

WIHE 0 0 0 0 0 0 0 0

17.11.6. OCR1BH,0CR1BL (OCR1B) - 44%/h7 41 LLEBLY A4 (Timer/Counterl Output Compare Register B)

Eyh 15 14 13 12 11 10 9 8

($8B) [ MSB) | | | | | | | | OCR1BH
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

A HA 0 0 0 0 0 0 0 0

Eyh 7 6 5 4 3 2 1 0

($8A) I | | | | | | | (LSB) | OCR1BL
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

B E 0 0 0 0 0 0 0 0

ZD VY AT ATV A(TCNT DE L RS N A 16 y MlEA & A E T, —BUI IR —EFHIDIAZLOCIxE Y TOR I H )
EERTADIEZFT,

ZOERV Y AT R D6 YN TT, CPURIINSLDL Y AFANELIRFIZ_EALE FALO BN A MR ENNDDEARFET D7D, =
DT IEAZI8L v EALNAb—WfL Y A (TEMP) &2 > CREITSINET, ZO—RL Y AIMMDOETO16E v Vi 2k » TS E
T, T6E DL LY RADTIER | 2T B LT,

17.11.7. ICR1H,ICR1L (ICR1) — 44%/h41 %L A4 (Timer/Counterl Input Capture Register)

tyh 15 14 13 12 11 10 9 8

($87) [CQvSB) ] | | | | | | | ICR1H
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

KT 0 0 0 0 0 0 0 0

Eyh 7 6 5 4 3 2 1 0

($86) | | | | | | | | (LSB) ] ICRIL
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

WA 0 0 0 0 0 0 0 0

ORIV AR TICPIE V (FEFITAA~ /I AU DWW T EBE DT a7 g 2 HH /) T H SR AR 2 A8y 2(TCNT A T F 5T
SNFET, ZORELV Y AXIIA</ I ADTOPIERZ ER T HDIEZLET,

OV AT BN YN TT, CPURINSDLY A ET /Y AT B _EATE TALO N AN R ENADERIET A7
O, ZOTIEAESE v BN Ab—HFL Y A4 (TEMP) 2> CHAITSIVE T, ZO—EFL Y A4 IO TD 16 v Ly AL - T H
SNhET, T6EDM6E Y LY REDTIER | T ELTEE W,
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17.11.8. TIMSK1 — 843 /h9 81 E|Y ;A A ZFRILY A4 (Timer/Counterl Interrupt Mask Register)

t'yh 7 6 5 4 3 2 1 0
($6F) | - | - | ICIEl | = | - | OCIEIB | OCIE1IA | TOIE1 | TIMSK1
Read/Write R R R/W R R R/W R/W R/W
FHEE 0 0 0 0 0 0 0 0

® t'yk5 — ICIET : 449/ D)V 13EEE|Y AA AT (Timer/Counterl Input Capture Interrupt Enable)

ZOE IR ZEDNIVT, AT—4A LY 24(SREG)DEFIVIAHFFFI(DE v 358 E(DSNDE, 447/ A0V A LTEEIDIA TRl SAVE
T AA/ N A TEIDIAZ LR T Ly A (TIFRDICEL & ST HE R VIA A BER 777 ICF DA E(DS LD L Kt HEIVIA
ANIBB8EH DB IAF ) BN EITSNET,

® t'yl2 — OCIE1B : 84%/h") 481 LEERBEY ;A & &5 A] (Timer/Counterl Output Compare B Match Interrupt Enable)

ZDOE YR ZEDNILT, A7—4A LY AI(SREG)DAEENDIAHFF AT (DL y MR E(DSNDE, FA4< /041 B —EEI0IA B3 Al
SIET, A2/ I A 1B AR FERT T VY AS(TIFRINCEL E S A7 el I BEIVIA A E R 777 (OCFIB)ASER B (D)SNb &, *tisd
HENAIZANTHEEEDIEIYIAR | SN FEATINET,

® t'yM — OCIE1A : 343/h7)U481 LLERAEIY ;A A EFA] (Timer/Counterl Output Compare A Match Interrupt Enable)

DO YNR1ZEDI T, ATHA VY 2 (SREG)DEFIVIALFF AI(DE Y MR E(DIDE, #47/h) A 1A —BFI0IA B DT AT
SNFET, A=/ AN HVEIIARBEERTT) Ve A (TIFRDICELE SN2 LR LA VIA AT R 777 (OCFIA) R E()EIND e, ®thimd
LHEWIAZANIIGSE DT EIYIAF | SN FEITINET,

® t'yh0 — TOIET : 847/ hMu81i@ N EIY A HEFA] (Timer/Counterl Overflow Interrupt Enable)

ZDOEyIMBR1ZEDNILT, AT—4A VY AH(SREG) D RFIVIAAFF A (DL v MR E(DSINDE, 44~/ H7 A TRAVEIDIA B D TRl S E
Ty AA%/ AT ALVEIDIA R TR TT) VY AA(TIFRIIZEE B ST AA~ /A7 A L AVEIDIA A BR 777 (TOV D) BRER E (S D &L ®fts
T HEIIAZNIEBSH D EIYAF ) ZR)DFEITSNET,

17.11.9. TIFR1 — 84¢/h9051 BV AAEKIFY LY A4 (Timer/Counterl Interrupt Flag Register)

t'yh 7 6 5 4 3 2 1 0
$16 ($36) [ - | = | ICFl | - | - | OCFIB | OCF1A | TOVI | TIFR1
Read/Write R R R/W R R R/W R/W R/W

W 0 0 0 0 0 0 0 0

® t'ybk5 - ICF1 : 447 /h U FHEZ|Y A HERIFY (Timer/Conterl, Input Capture Flag)

ICPIEVNZHEDERPEIDE, 20777 B E(DSIET, LV AFICRDMNBWGMI3~0IZE > TTOPEEL CRESND &,
ICF1777 V3 A3 TOPIEIZ B HHRFICER E(DSNET,

TR IALAN VRN FATSND L, ICFLZ A BRICAEER(O) S E T, RDVIZZOL yMLE~wEL 12 H LI X > THICF 1T
PR TEET,

® t'yt2 - OCF1B : 44%/h%) 41 LEEBEIY ;A A FE K 779 (Timer/Conterl, Output Compare B Match Flag)

D777 1A A(TCNTIMED LGB Y A#(OCRIB) & —E LT () DA A~ /4 ray ) JE TR E (DS IVET,

FR i A7 LB F1(FOCIB)AMI—7 28OCF1B7 77 & 5% EE(D LR W Z SIZHER L TSN,

B — B BN IA BN TENFELTESNDHE, OCFIBIZHEIICHEERO) S ET, ROVICZOE ML E R 12 ELZEIZE->Th
OCF1BIIfi#fR(O0) TE £,

® t'yM - OCF1A : 34/ h) 31 LLERAZIY A A FE 3K 779 (Timer/Conterl, Output Compare A Match Flag)
ZD7T7VEATA(TCNT DES LEEEAL Y 22 (OCR1A) & — B L= (W) DAL= /4 ey B TR E(DSNET,

SRR el Y D (FOCIA)AMI—7 2SOCF1A777 %3 E (1) L7 ZEITEE L TS,
PEBEA—BCENDIA BN VAR ELTS DL, OCFIAIL B BIHIICAEBR(0O) S ET, RDVICZO Yy Mz E ~ IR 2ELZLITE->Th
OCF1AIFfEFR(O0) TEET,

® £y - TOVI : 843/ Hm05 18 NEIY SAFHERIFY (Timer/Counterl Overflow Flag)

ZD777 DR EITWCMI3~0t v MR EIRIFL T, HEUEF /- XCTCEIWE TOTOVITZF/ 1T~/ I A IR E()Eh E
T, LDOWGMI13~0t v R EZFEHIRFDOTOVI 777 BIEIZ DWW TIESIE DR 1T-5.45 L TLTEEY,

BA /I AR AVEND A BN TANEATE D E, TOVHE H BIMIZAEERO)SNE T, [AbIcZ oty Mz E~imEE 1 2 ELZLIZE-»T
HTOVUIAEER(O0) TEET,

GE) RKEVY ANDE YI,6,4,31 L RIS TEY, FIZ0ELTHAET,
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18. 343 /h7080&£4847 /07081 D REINE 57 JE 3%

62EH D ITPWMAFELI/A080 1 T4 DO TPWMAFER43 /800481 IR CRTE 2 B sai 2 U E 305, 44~/ 10 23 72 DR1E 5
JEERREICTEET, LT ORRITAA~/ I 20884~ /I 210 5 2S£,

18.1. A&ERIAYYIT

BA /I BT AT A 7y (CSn2~0=001 3% ENT Lo CEBAI/ny/BREN CX £, ZAUTVATA Zay /)88 (fok 1/0) L5 L V(<
A H R Ry ) B B C OB BB EA TR L L F 97, SBINTRIE 3 B8 HD4-> D4y 7" D123y me LTl X F9, ZOH]
&5y B LT=ray i3 el 1/0/8, felk 1/0/64, felk 1/0/256, felk 170/1024D (D & HTT,

18.2. HIE 72 Az b

ZOHIE S AL H HETCTHLS T D84/ 10 8D ay ) B GHER R S EBAGR ICENME T D), 247/ Iy 2088 4=/ i 412~
THHSIET, AIE D JE G I~/ D A D ay )R U L > THEE KT IR0 JiiE 5y 8 g ORI RTE 0 8 LT=/ay)
DMEDILDIRIUNIKT L CEBEZBEMR L £ 3, 2~/ AV A D3FF r S0, BB 0 A2l l k> CTrey /B X1 A(CSn2~0=5~2) L& | Hif
B BN T.O—BINECET, A2/ 104037 AT S D RN A D FHED L XD ETO VAT A 7ay) B L, NASEIE 77 J& il
(8, 64, 256, 1024) L9 HL . 1~N+1 VATA Jay) BHIT/0EE T,

70y T RFELTITAA=/ A A% R 922 St U CRITE 2y B #e) by M H Z M ATRE T, LU, [RCHITE 4y B e 4L 4 ooy
A=/ AN ALRNE S B 26 EE DS SLELINR T IUER0F8 A, BiE DBty NI ZF N SND 20~/ 22 B84
BRI 4y JE 28 N BB % KT U £,

18.3. 4\ &R ) 3T

TO/TIEAZFINE IV I=ANER ray s Teid a4 </ i s Jayi(felk To/felk TDEL THEZ F97, ZOTO/TIE Ve v R LR ER R 12 L >
TAETOVATA 7y B —ERRENET, ZORBEEBOSINAE B3 0% Iy )itz @ L GRisshET,
18-1.01ETO0/T1 R Hi b L vtk HH B im BB B8 O RS BRE Sl il X 2 /R U E 9, LY ARINERYV AT A 70y 7 (felk 1/0)0 55w Cray 7 Bk,
INET, TyFIINER VAT A Jayy OHigh X H Cidm(Low X [ CTHREH T,

VR 2T L R (CSn2~0=11 ) FE7-1F FFE(CSn2~0=110)D ks Iz 1> Dclkto/clkTiNVAE AR L ET,

X18-1. TO/T1t"Y DRI {M4E A X

FEEERE L (/D)

a1 a—p mT
' —E

L ()RR A )

4

______________________________________________________________

[ b &R AR am BRI X TO/ T1E™Y ~HIINE N -5 DR RS DS B SN AH £ TIZ2.56~3.5V AT A Juy/ A DR IE A6 7251
i—a‘o

sy ) NFTOFF Al EEREIXTO/ TIN AR LY AT A 7ay) AR LU CEEL CLE- CWB IR TR iEeb e, St
RIEZRBA= /A A Jay) NVADNVER SN DGR HDET,

FUNES =88 rny s D - H B BT IE UWEE AR EE T A 72121V AT A Jay 7 B L0 B<2 i 8, 2O /ey /1%
50%/50%7 2—T4 L THAHNDHDEL T, VAT A Jay) I E D0y Kl (fexrelk<felk_1/0/2) T DI EPMRFES LT FUTRD E
A, SRR AR ER A 72D | #R I TE AN T uy ) D E R BB BT BUR BB D 03 T (FAFANDIEARIL EEL), AL
5, BIRITCOVAINVIEIR T, YT IR E 7, 2V T VD AZEC LS TSR ZENT VAT A Juy) BRI T a—T AL D EBY D= | 4+
TRy LD e RIE W ek 1/0/ 2. 5 A4 m A HELE S L E 7,

R ey ) eI RTE 5 CEER A,
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X[18-2. 44%/N1/50&584%/H081 DEIE 57 Bl 25 2018 AL X

clkiyo D 108 MATE YA 7
A o | ©of <
PSRSYNC B SRy
<[ O x| —
= = 9 s
=1 7 o
O vc—-)1 X |
ol =
O

f Y Y YYVY VY YYYVYVYVY VY

clkT1 clkTo
BA=/ /B8 Jay) AA=/Hm B0 Jay)

E: A ATO/TDORIEME/ Sy I HER BRI I R18-1. TrRash £,

18.4. REAR /W) 48B3 B = Hl #EBE &R LY R4
18.4.1. GTCCR — — #8443/ 4%l 2% (General Timer/Counter Control Register)

Eh 7 6 5 4 3 2 1 0
$23($43) [ sy | - | - | = | - | = | PSRASY |PSRSYNC| GTCCR
Read/Write R/W R R R R R R/W R/W
WA 0 0 0 0 0 0 0 0

® t'yk7 - TSM : 843/h 4 EIREEIE (Timer/Counter Synchronization Mode)

TSME Y MO 1FEZIA I TEA~/ I AR LB EZIEECE DI L E T, ZOEETPSRASY EPSRSYNC~EDFLAEIL R4,
B~ TR T DRIE S B ERV Yy ME B DA RFLE 4, 2T T 2943/ 4%5E 1L R EPIZZENLD 1O T4 5
fERZR IR CEICR E CEDHIEEARIAEL £T, TSME YR 0ZE) D&, PSRASY EPSRSYNCE y MIN—N =712 8> THEBR(0)E
o, RIS~/ I ADSEH A B £,

® £'y}0 - PSRSYNC : R HAR 413/ N 48IE 5 B 28"tk (Prescaler Reset Timer/Counter 1,0)

ZDEYINRIDEE  FA= /I A0E584</hy A1 DFRTE 57 JE# Tty MUE T, TSMEYMRERE(DSINTWASEEEERE, BH . 2Oty
MIN=FT2T 12> TEBITHERO)SIVET, 2=/ 1020884/ A A LEIRICRITE 20 B g a L. ZOHIE ) A& D)y b3 i
T DI/ AL RAE T ZEITERE L TLIESN,
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19. PWM, ERI EABNEfT=8E b 447 /h0452

19.1. 431

® 200D LI AT X FHEL AR

o L —B oI~/ A AiRER (H B L E)

o REALRLUTIELVMAHDON VAIRZ % (PWM)

o JER B A AR

o /uy/ 10 y MAITIE Sy &

o VL& i —EFIVIAZ (TOV2, OCF2A, OCF2B)

o [/ O/ AT L) ay N ITARTIF LRG3 T AN ER32kHz ) AA V7B D 7y BRE) Al BE

19.2. &
BA= /A0 B 2022 DIMAT LT ELise H S ER EPWM AT E O PLSE Wb 4=/ Iy AE8 T4, 28 b 44= /I ADF AL L 7- MRk
BUIEI19-1. TRENET, /O YD EEORBIZOWTII6ED L VERE | 2B L TLEEW, CPUNRT /YRR REZ (/O yhE1/O
bV E T/ OV ARTR LT GERE R SUI KT TRENE T, TAAMEREDI/OVY A Ly ML &1L 105 EH D [8E b 447 /H70452
ALY 28 c—BEShET,

31EDIPRR - BHHIELY A% OPRTIM2E y NI A</ A 22858 % FF /] T B7- D120 ED N2 T HuUE7en Fd A,

X19-1. 8E™yb 44/ h)U51E R
A5k

> TOVn (H1VIAAZZEK)
T e | clk e

%TOP }BOTTOM 24</14 A [+«—COSCD

BB 4 JERAr  |«—(TOSC2)
p clki/o

r» OCFnA (BViA B FE3K)
LR >COChA)

1
L
\4

f ™ OCRA 11 175 I

[ £ TOPE

|—> OCFnB (E103A - F53K)
WAk >COCuB)

M

<:>"' OCRnB --1
TCCRnA TCCRnB
@ 8-bit Data Bus @
>
T @ik £ .
——
ASSR [ NI paprvess

JEFIAE(EZF T (ASn)

19.2.1. &LV 2%

BA< /B A(TCNT2) & FhigsL v A4 (OCR2AEOCR2BIESE v bV Y A T, EIIA LT RAZ BT A A~/ T A 2ED A Bk A4
(TIFR2) CETHRAET, B TOEIIAINIIA </ 1 2EIA FRFF ALY AF(TIMSK2) T BN (25 1E) S E T, TIFR2ETIMSK
AIZDOKTRENEE A,

DAL=/ T A I R BT B 2R FIEARENE A TR ENAIHIZTOSCL/ 28 v b IE R /ny  BREN S v E 5,
FERIHAEIEIXIE R AR AEL v 2F (ASSRINZ Lo THIEI S E T, 70y /iR GREREB LA~/ I A Ml A& I (FE =138 B DS
Ty TEHIEILES, 7ays TTANRIETNINE T/ Iy AT BN F A, Tay SEIRGRERER LD H SiF s A=/ k ey (elkr
DELTHERENET,

2EFRE AL L2 LV v 22 (OCR2AE OCR2BIEAA < /A A & F AT Ehl SV E 7, Z D FLilgsfl Sk b /1 (OC2ALOC2B)E /T
PWM 7213 /] 28 & S 2 A 2720 O B A g ic Lo Tl F97, SEIC O W TIRITEH D TR hEp 2 2 B2
VN, T I — B R AR I LB BN A A B SR D FE A TAE 2 B Le i — B EIVIA R TER 777 (OCF2AE OCF2B) bR (1L ET,
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19.2.2. E&
ARETOVY 2L IMBROZT WL TEPNET, DLFO NI K19-1. AEES
GA=/ Iy 83 ZOYEIT2 TESMA T, /AINCTFOxT L i [CES =0k

DI ANV EFR L, ZOLEIFAEIZIIBTT, ARUABH7 1) TATLY A e
§ET I NE BRI HED I R A A DA U0 S A (] [OLLOMY P/ 17/ F73 5001 =5V EL 7=k
ZAERA= I RO R EDT I AR THOTONT2D ES17), MAX | 4=/ hy 4 D38 FE@BONZEIEEL 72,
i B A L C R S W AR S = B E (ST
RI1-1.OTERITIALELBL OREICES TEDbNET, TP 71 OCROAE I HE TR, = 0fe
TE(TOPYMEIZEMERBNIK AL E T,

19.3. 844/ h7)v3MHnyy

DAL= /A A PNER R E TSN ERIE R EA ny ) el Ko Ty ry R TR 9, BEE D7y s gt(clkr2)idMCUsay 2 (clki o)L [F]

U9, FERBPIREEL Y 2H(ASSR)D FE R BN EFF AT (AS2)E 2N em Bl 1 2 Eh v D&, 7ay/TTILTOSCLETOSCUZE D 7244/ h

A BRSO BE S ET, FERMBEIMEDZEANZOWTIZ109E D TASSR - IEREPIREELY 29 | 2 Z B TE &V, 7ay /e L

B B DOEEMII DWW TIZI04E D443 /09082 DRTE 57 B RS | 22 B<7EE0,

19.4. EHERZRER

Sty A=/ I/ A D TR ERATVEER TE AT REZR BT Ml A T3, B19-2.0%, ZDA 4D REARE DMK ZRLET,
X19-2. St HER R

8-bit Data Bus > TOVn (FIDAHFRK)
EE count

TCNTn :direction T clktn s aA4< /74
BA=/hH) . clear ; ; L] ;}%}E 4_[1 FEPRA
BOTTOM TOP clki/o
count TCNT2% 1 >#ED A FEIZITETIE 5.
direction  HEFT M EF-F/-1X FROERIE 5
EBEB  clear TCNT2D) ¥y M$005% EF 5o
(N#EBfEHE)  clkTn LI CelkTol L TEBENDIA= /I8 yay g =,
TOP TCNT223 e RABICBZEL 1222~ 15 B

BOTTOM TCNT2235/IME(SOIZBIZEL T=Z L&~ 5

fESTEEERRRINARAFEL T, AV A& 54~/ H8 ray)(clkT2) THEBR($00), HEMGHD), E2iXBA CDSvET, clkraid/ny /iR
(CS22~0)t'yMZ Xo CIBIZILIZNERETIIANEL DIy ) TN AR TEE T, Iay /e ANRIZ IR NCS22~0=000)EE 27~/ fm 4
I IESIVET ITESTCNTE XA~/ h % ey ) (elk ) BFIET DLW HB T, CPUILK S TI7vATE £ 7, CPUEZIA
I ETOIARBRCFHEENMEA TR L 9 (BB R R D £,

FHEEFCH XA A~/ A28V AFA(TCCR2AN IS B SV I T A BB (WGM21,0) 8y e A~ /A2l iV v A#B(TCC
R2BICHCE ST I A R B (WGM22)E b DFR EIC L - TIRESIVET, BT AEIEGHE) 1715 O0C2A/OC2B Hrigk H
INTAERREIND FIEM ORGSO TY, (L U7ZFHRIER S A RISV TED Z<OFEMIZEIL TIX99EH O [ EEFE R |
BIELIEE,

BA= /I AR IU(TOV2) 777 1 EWGM22~0t y MZ Z» CGERIEN - EIER BN > TR E(WSINE T, TOV2IZCPUEIVIA LI AT
iz E9,
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19.5. LLEXH 18D

ZD8E Y ML EFIITCNT2E Ll L v 22 (OCR2AE OCR2B) & fkfot B FE#E L 97, TCNT2A30CR2AF721XOCR2BEZE LT uid bt
WEI— AR LET, ZO—ENIIR DI~/ 8 Jay) B CLHEEIDIA AR 777 (OCF2AE-IZOCR2B) & E()LET,
St BENIA LD F A (1=1,0CIE2AE/2IZOCIE2B=1)EZN TV A5 | D R E|DIA LR 777 1T EDIA L& 3B L E9,
LEBSE|IA R BLR 777 13BN IA B DR EITEND & B BRICARERO0) SN E T, (NOVIZZD777 132 Dl/O yME I iR ER 1 2L s
(ZEoTYTM =T THIEER(0) TEE T, B AR ERk _ % R
ERIOWGM22 )L b ) FRAR (COMZx Loy be e 1973 LERHH M EH AR

RESNT-BEREDNEST-H N EAR T DD, 20— 8-bit Data Bus

S5 A HNET, MAXEBOTTOMAE B3 BIERERI(Q9E D T8 @ >

YEFER ) ) D W O TR E DO R 725 & k7=

WA RS ks TEDIET, 2 O CRx A& TCNTn

X19-3. 13 kbl i T OB Rk X 2~ L E 9, Ly

OCR2XIEN W ANEZE FH(PWM)O 17 3 555 I L2 2 BB LS G OCRnx

IVET, EHEEVEL Hoi— A</ A ARER(CTCO)EIEIZ 7z

W2 EEE B E A I ST, QBRI IR A RO T
NOTOPEIZBOTTOMD EH 5025 L CTOCR2xL Y 24D v \ \
R Rl I, ZORBMUITEER . FERFRPWMA L2 $— OCFnx (H19;:2 %K)
DOREEHE , THUCE> TREASRLOH &R L £9, TOP —»> ‘ ‘

OCR2xDT /X ATMEZ2 SO B X £T ML TEARZ LI | BOTTOM —  BORA RS >(QCnx)
DEW A, QEFEEENENTE A SH5ECPUILOCR2 XA % FOCnx —> 7 7

TIYAL, EEIESAHEOCR2xV Y A EEHET 7L AL E T, WGMn2~0  COMnx1,0

GR:E) ZZ Cldbbminxl v 24 2K % OCR2x, OCR2x%& Al 3~ DREER S 43 2 O CR2XFEME S, SEFRD LB IZE DL v RS AR AER

532 OCR2xV Y 2 ELTREIRL TWET, DER D TOREIR THAFHIC L E DR DDA uﬂijﬂﬁ%ﬁﬁﬁbiﬁ‘

19.5.1. SR LB H A

FEPWMIE TE AL BB E T bl B> —F H 1338 EI 2 (FOC2X)E yMI 12 EL Z LT ko THH|(ET) TEFJ, Heik—FK o i)
T EEIEEID A A BER 777 (OCF2x)DER TE(1)RFA /) B DL TE /fRFREI TV ER A DS, OC2XE/E]Z§%[¢K@H:$)< R ET-5
B EFBRICEHFINET(COM2x1, 0t v MR ENOC2xt Y DO E (L), fRER0), 1/ 0 ADENIEZT

19.5.2. TCNT2EZ A AIZ KA LE—HHE

TCNT2~DETDHOCPUEZ AL, B2 IA4=/ I ADME LSV TWN T IROAA=/AT04 Jay) BRI TR ZAE AR —E 4t
W ET, ZOREIZIA/ I8 Iay ) DSFF RSN TODEREZEIA A Z B 352 872, TCNT2E R I b b L%
OCR2xIZFFLET,

19.5.3. LB —EER D=

<‘:@@J{’E@%UT@TCNTZi%V_U%T%16747/7Jr7/5’ ray ) EHIR, &2 TOE—FE8h 757280, 5(47/73?/5’75>‘iﬁﬁ¢'1§>673>7‘£
WIS T, el )z 0856 TONT2A2 28 - ARFICfE Rz R E9, TCNT2IZENIZEAOCR2XE LRI U A 12 kb
B —HT Kb (— D3 FAEET), TE?ZE/EZ%@?JZ WDV ET, RARIZAA </ I 403 TR R D && BOTTOMIZZE LY ‘TCNT
UEZEENTIIVIT ER A,

OC2xD AR BITR —b LUK T 2R =N F VY 2 & IR E T DRI THO D RETT, OC2XMEE R ETH— M5
RITFEAEENE CIRHI A (FOC2x) AN —7" by M fiEH Z LT, WA R EMERERI 2 A T2 Th, OC2x(NEN)VY A4 ILE D
EERHET,

Hrig Y 7738 B(COM2x1,0)E 23 lE B (O CR2x) & I 22 AR BRI N AN Z EIZE TN TLEE VY, COM2x1,0E v MDA E [XE I
BrhE7R0FES,
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19.6. LLER—EH D ER

FEg 77 B R (COM2x1,0)E y MI2 D OB REA R b £ 37, I A g XK O bel— BT o g 71 (O C2x) IR AED B & IZCOM2x
1,08y MeflivvEd, F72COM2x1,0L yMIOC2xt ™V i 17t &l L £97, B19-4.1XCOM2x1,0L Y R EIZ L » THAEE KT SND0
HEE OB LZKEZRLUET, KDL/OVY 24 1/Ot ybh, I/O N3RS GERE R I KT TRENET, COM2x1,08 v MZ
Ko TREE RATSNAIEAEL/ OF —MilfHIL 24 (PORTEDDR)DFER 3 72T DIRENET, OC2xDIRAEES R THEE, ZORRIT
OC2xt" TR NEROC2xL Y AATH LT T,

X19-4. LLE—FH HEIKE

COMnx1 i > OCnx
COMnx0 > T A s D Q
FOCnx —> | :
o I
) PORT 0
A »D Q
o]
= *—
[a)
$ DDR
(ee) > D Q
V
clki/o

COM2x1,0t vy hDELERERE(DSNDHE, FEHEL/ OR —MERE XA AR DO L H 1 (0OC2x)IZ L~ THBhizESNE T, T
EBHOC2xt YD FF (AN IDIFR —b E AR DR =N ALY A2 (DDRIC L > TRIZHIEISIVET, OC2xt™ I3t 5K -5 HLyy”
A4 DL yNMDDR OC2x)IXOC2xEA Y TR ZDDIZHAN > TH I EL TERES T U0 FH A, ZOF - D AR RE XTI TE
AR & EBELR T,

e e B R IE] B O RR EH T A MEF AT SNARTOOC2REED AL A FF L £3, W< D COM2x1,0t v Mi% (& 238 A FE D
FERRNCX L T PRSI EICEREL TES N, 1056 ED8E Y 443/h9052FLY R4 1 %2 T BT E0,

19.6.1. LEER—EUH DBIREREERK

WA A IAERE CTC, PWMEIETCOM2x1,08 vy M iE) SOV ET, & COEMERBIII R TCOM2x1,0=005% &1L R D
H#E— BT RAT T RNEOC2V Y A DEE PR NZ L E I E R gs ~5 1T £7, FEPWMENME CTO ML H D EMEIZ W TIE 105
DF19-2..F19-52 BB TS, mHEPWMEIHEIZ DWW TIR105HDFR19-3.L106 HDFK19-6., [ AHEEPWMIZ DWW TIX
105 HDOF19-4.L106 HDOFRI19-TH SR TTZEWY,

COM2x1,0t"y MOIRBEAR T (X DO MBS EDNT 1R DI AIO Il — K CTH NIV ET, IEPWMENMEIZ DWW T, ZOEIEIL TR
ZEH(FOC2x)AMN—T" L'y b i) Z Llc k> CTE BTN RABAZ L E R CXET,
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19.7. ENEFERI

BYVEFERI, H2 5 9 DESA~/ h s L bels tH J1E™ OEWEIX I AR R I(WGM22~0)t "y h& i (77 3R (COM2x1,0)t 'y b FH A
DL TERSIET, el iRy NIGHEF @RI 8 E RIFUEH AN, — ARt vy NI A KT
F9°, COM2x1,08 yMIAE RS NAPWMIL I B IS LD NED, SIRWARE (IR ET T IEEEPWM) E B L& il L £97,
FEPWMENEIZ %9 5COM2x1,08 y NI Hie— BT H 1 23MiEER(0), X E(). 1/0R EDEFUCSNARENZHIEHIL £ (98 H DL
B—H OB 2T T2,

BAXTITEROFERNZ OV TIII02E D [843/89082D 84309 1 % B B TIZE W,

19.7.1. BEEEENE

feb B 72 Bh (ERE B 2R HEED E(WGM22~0=000) T3, ZOEMEFERITOFE T AL E 12 LA T, v ARERITFE TS EH
Puo IV BIESE y M KAE(TOP=$FF) A i 92 L HICHIPH A 2 . ZLT$00(BOTTOM)DSH OMED £4, @ HE EE O~/
VAERAUTOV2)777 IXTCNT2 R $001Z 72 DL [RICA A</ hy 8 ray ) B CEE(DSNET, ZOHEDTOV2777 X2 E() D H
THEBRO) SN EZBRWNTEIL YD I E T, ITNEBTOV2777 % B B ARER0) T2 4/ I 2 20 AVEIDIA - LHE
BB ORI~ /NI A DL FRREITY 7 M) T I Ko TR 97, BEEENECOZ BRI 5137, FrLnmyy MBI R T
EiFET,

FEESH 303 5 2 B B D R R BN IA 2 AR RS D DI 2 £97, EHEBECIIB 2 AR T2 DI H &5 DiE, £h
RIS DOCPURE A 5B T 5720 ShER A,

19.7.2. LLER—E44v /190442 (CTC)ENE

Fris— s A< /I AR ER(CTC)BE(WGM22~0=010) CIZOCR2ADINIL A D4y fiRBe A HET A DIfE b VET, CTCEIETIZNY
VA(TCNT2EAOCR2AL—E 5L i A1E$00IfERREILE T, OCR2AITAT A5 DTOPHHE., fit> CHfRREL EFRLE 7, =
OENERERIL I R E el — B D B 5 O HliE 27 L £ 97, ZAUIs otk FOFHREL B RICL 9,

CTCHMEIZ DWT DAL 7 IZB19-5. TRENVET, IV A(TCNT2EIZTCNT2E OCR2ARM] T —F S EZ A THIML . &
L CEDHZITHTA(TCNTIEFRER($00) S E T,

X19-5. CTCEIMESM3VY

TOP
TCNTn

i v v ; ; ;
OCnx(Z2 H) | | | | | [ | | L
JEH# e——1 ‘

3¥: COMnx1,0=01

OCF2A7 77 %A Z AL A4~/ hy  MEDTOPIEIZ T DR BIVIA B DA CEE T, FIVIAL DT AISILH720, FIVIA I
SLBEN—F X TOPIEZ B 3Dl 2 F9, (FAIVESRTE Sy B 72 L E2 RO ATE 5 B Thvv 4 EITL TWOAREIZBOTTOM
EITVMEIZTOPE A 452 81%, CTCEMEN 2 EAREIEREA =72 W 2 DIZEE L TITh R uiE 22 8 A, OCR2AICED N
T2 BT LUMEATONT2O BEE LD BRIV G 44/ 17813 (D RIO) el —E & R NVET, OB OI AT —E)s
DD~ TC, I KMEGFR)~ZF L TIRIZ$00 B hED D5 % LT uid 22 b7 Tl xod,
CTCENME T &4 kT 572, OC2AH J7IE i Y 7738 IN(COM2A1,00E v M 22 A EIEEODIZRE TE T DT &L TH Ll
— ORI NVEHYRZ TR ECEXET, OC2AMEIZZ DL NI T 57 =4 7m0 JJ(DDR_ OC2A=1)IZZR E SR RY
F=h BV TRZRNTLEY, ARSI EIZOCR2AA0($00) 5% E S DI foc2a=fclk 1/0/2 D KA W KA, ARk
WERE IR R Lo CERSNET,

Jelk 1/0
2XNX(1+OCRnx)

PEHNITETE 4 8 %52(1,8,32,64,128,256,10240) %% LE T,

FEAEBIWEL R LN, A~/ A Al U(TOV2) 777 1 IAT B ISMAX NS $00~E - BT 2D LRI CAA~/hs 4 Jayy B TR E() S
ij‘o

fOCnX =
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19.7.3. ERPWMEN{E

RN VAR ZE T (PWM)BDE(WGM22~0=011FE72IE 1 1 DITEE B EPWME A BGRIRZ 2 BE L F77, miEPWMITZ U3 B —fi
FHERRENME THHZ LI L > THOPWMENEL 220 3, A IZBOTTOMMNSLTOPE TR . 2D IZBOTTOMMNSE OA
WET, TOPIZIWGM22~0=011FFIZ$FF, WGM22~0=111FFICOCR2AL L TEZESNF T, FER IR LI H /TEIE(COM2x1,0=10)T
DL H(0C2x)IXTCNT2E OCR2x ] D b — E CREER(0)&i, BOTTOM T E()SN £, KiinH EIfE(COM2x1,0 =11)
DO NI —F TR E (DS, BOTTOM TR0 S E T, ZO B —ERIEIED 7260 | ik PWMEBN/E O B/ 5 5 50 3 i i 2
(AW EEL N A B EPWMEME LS 265 m< CXEJ, 2O E W ER I E HFRE . 5. D/AZHIT KL T PWME)
TEEHA LSHEAESIEET, BOERBIIHERRN S NSTe AN AV eay T &7 L, 6> CTUAT MR B A Z B £57,
FERPWMENE T DI/ Iy BIZAA</ AT BN TOPIEE — BT 2 ECTHIMSNET, ZL T~/ IV I (— B DR DI/ Iy 4
sy ) JE B CRRERR(S00)S N E T, EdHPWMEIEDAA3 7 BIZE19-6. TRENE T, TOCNT2MEIZAA3IV 7 X TH—HERIEEGR )
RTINS T7E L ORENET, ZOXITIERIRE REZOPWMH /148 £, FRARRIZOCR2xfEA 7R L, TCNT2Ml & D AZ A,
(BE )M TCNT2LOCR2x M D L — BA R U F T GRIE: B EIZ PRI TE T A H), LLiE0A L TR 777 (OCF2x)FOCR2x=
TOPZFRWTHE —E NI ER E(D)SNETGERIE @ IED 72D AFTIE),

X19-6. =EPWMENES43VY

OCRnx®#7, TOVnEIVIAAE R 7T E  OCPnxEIVIAA TR TT) 3% E
' Y v v Y v v
OCRnx !
TCNTn : b v v,
: Co ]y, - ! l/
— YooYV v v v ovov oy
(COMnx1,0=10) ; j | L[
OCnx([Hz) | : : ‘ : ‘ ‘ :
(COMnx1,0=11) | j L ru 1Lrifrt
JEH] € 1 e 2 > 3 —>ie— 4 e 5 —>e— [ Pt T >

AL /AR AUTOV2) 777 130 43 TOPIZ B2 T AR ISR B(DSNE T, BIVIABRDFTFrISND7e0, EDOEIAZEL N —F
NI A T D7D E T,

T IHPWMENE T LB IZOC2xE " TOPWMIE I DA R Z 7L £9°, COM2x1,0b 'y e 10 IZ5% BT HZ &3 FE K EEPWM H 1%
YRR L . CERPWMH JJ1ZCOM2x1,0% " L I IZRRE T D& TAR TEE T, WGM22E v ASE% E(1)725, COM2AL,0E v 01" 5% E 1
e —F COR A RELEAZOC2AL NCHFLET . ZOEEIRIITOC2BE K L TR TEEHA(105HEDFER19-3.2106 HDFR19-
6.2 7 ELEEVY) GRIERIITEIEBN), EBEDOOC2EITF —h B k457 =45 M (DDR.OC2x)MNH J1EL TR ESNDG AT
72T R 25 TLE), PWMIEIBIZTCNT2EOCR2x M D bifs— B COC2x(NERV Y A 3% i ()(ETITFRBRO) & A7 8 D3 RER($00,
TOPSBOTTOMANZE E)SNAIA~/AE Jay ) JE I TOC2xV Y A B fRBR(0) - ITER E() T A2 L ko TAERRSIET,

PWMH ) B BT R AU L TREA TEE T,

Jelk 1/0

i _ _Jelkl/O
OCnxPWM NX(1+TOP)

ZEEINIL R Sy B #51(1,8,32,64,128,256,1024) % £ LU ET,

OCR2xD s % 8 i PWMENE TPWMIK I H 11 A2 3~ D RF O RE B 72 5 Al 720 £, OCR2x3BOTTOM($00) 45 LSRR E
Shade, HINXTOP+L 4= /104 ray ) B OFRNAN LIV INT 2D TL LD, OCR2XMATOPIZZE LR ESNDHE, (COM2x
1,0ty M Lo TRESND H M R L O & H7 Low 72 1EHigh 7112 #& D5 TL XD,

(BR4#H:WGM22~0=111 DAV TIE, ) EEPWMEIME CTD (T 2—7 1 E650%) B IR £ DI 2 i D 13 ik — B iR B i35
OC2AR E(COM2AL0=0 T I > T TEE T, AERMSNTZIEIEITOCRZAD0(S00ZFR E SNDRFIZ focex=felk_1/0/ 20 5 KJH
W TLEY, ZOREIEEEPWMENE TLbf Y J138 D2 AR EE N FF RIS NDZ L& RV T, CTCEMETDOC2AR A )
(COM2A1,0=0D)E[RIC T,
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19.7.4. SIFHEZEPWMENE

NEFHFEIEN VAR ZE T (PWM)ENE(WGM22~0=001FE721X 10 D) id & /0 f#HE TIE LU MZAH O PWMIR AR SR A 2 L 9, (i AH
FEYEPWMENEI L WA S AR B EIC X E, 12 ZBOTTOMMNSTOP~ZFL TKIZTOP/HSHBOTTOM ~Z#0 IR UL
£, TOPIZWGM22~0=001F;IZ$FF, WGM22~0=101FFICOCR2AL L TEZSNE T, s H F7EIE(COM2x1,0= 10) T
DO H 71(0C2x0)1F EF- L OTCNT2EOCR2x D bLi— B CREFR(0)S AL, TREEFHE Dbl — B CaxE (DI E T, KinH
FTEE(COM2x1,0=11) COBMEIFHCSAVE T, MR E A BNV EIT RN IR B ELO B AR i KEVMEE R T, T
EHHERH E AR BNMED R TR D=6 . ZHOBERER X E BRI s I FnEd,

PR FEEPWMENE T ORI 07 MENRTOPE—E T2 T MENET, A7V HILTOPIZET DL MEEAET, 20
TCNT2MEIX 144~/ % ray ) EHARI TOPEZE L 20 E9, M ARFEEPWMENMED 447 KIZE19-7. CrrsivET, TCNT2{HIZS
A7 T CHBEREME(C AR ERTITNR 77 L OREnE T, ZOKITIER R KEEOPWMH /1%2E& A F97, VO IRER I
OCR2xfifiZ 7R L, TCNT2ME LD AZ 5. (#2 5) ATCNT2E OCR2x M D bb it — A R U £ 9 GRIE XA IE ISR DA T T ),

X19-7. RItHEZEPWMENE243VY

OCFnx#IViAHERT 77 RE TOVnFIIABBRT 77 5 E

v v | : i !
OCRnx /\v v\
TCNTn v |y o
v v\
OCnx(JE AR ) i 1
(COMnx1,0=10) ; ‘ : :
OCnx([H#x ! ‘ :
(COMnxl,Ozllg ; | L 3 I :
GE! -« 1 > 2 > 3 >
R A A A A

OCRnx ¥ %7

47/73%%&%@0%)777‘ 1324/ A3 BOTTOMIC B EE 4 AR IC R E()SNE T, ZOENIAB IR TITI 137 43BOTT
OMAEIZEZET DB ICEIVIAAE R AETIOIM 2 F T,
NEFRFEHEPWMENE T D FLEE X OC2xE™ TOPWMIE TE DA A FFL£9°, COM2x1,0t v 10 IZ5% & 52 L3 FELERPWM H
J1%AERR L RHEEPWMH /712 COM2x1,08 v e I IZREE T 52 ETAR TEE T, WGMO2L v 235 iE (1)725, COMOAL,0t v
0 RREIT IS —E COR AKX HEZOCOAL VZFFLET, ZOEEZERPFUIOCOBEVIZH L CHIATEEHA(105HDOFK19-4..F
19-7. %* ELIEEY) GRIE: R TE LB, EEEOOC2KEILZEDF —F v kT 57 =45 [(DDR.OC2x)HH L TRESN
LB R ZDTLLY, PWMIRTE I 2 238 N4 HEF DO TCNT2E OCR2x [H] 0 Er i — ﬁzfoczx(vws)w A B E(D)(FE
iﬁq:[i%(O))é: A AN+ HEFDOTCNT2EOCR2x B D Bl — B TOC2xV Y A 2RI (O)(E- TR BN K> TR S £,
AR FEHEPWM A9 B D 26 2 PWME I I3k U K-> CREE CT&E £ 9,

Jelk 1/0

i _ Jelkl/o
OCnxPCPWM TXNXTOP

ZEEINIL AT 4> #5(1,8,32,64,128,256,1024) % & LU E T,

OCR2xD i fE I TN AR FEHEPWMENE CPWMIE T H ) &2 A2 il 3~ B RF O RE B 5AC b 7= 0 £97, FERERPWMENETIXOCR2xH3

BOTTOM($00)IZ 25 L <3 E SN DL T E i Low, TOPIZE LR ESNAL E I/ Highlz 72 A TL LD, KEEPWMIZ kT

HHINFHWOGBEIZRDET,

K19-7.0O%2JA B DZ D HFE AT T, Bl 2 — 3 220 ELTh, OCnxIZIIHighm S Low~DIEBRHY £, ZOEB A

tiBOTTOM%:?Hfxﬁ’r%%nm”éf_&bT T, B UICEBE AT DDX2 DA TT,
- ®19-7.TDLHIZOCR2XIZTOP B EDEAEEFE L E T, OCR2XBENTOPD X OCnxt U EIL F I T el — B D fE 5
ERICTTGER#E: L—H, BRIAHD=8, FIZH), BOTTOMZEET e it MRz fRilE 3572 (2 H B % D)TOPULE) THOOCnxAE
1T EFFH ol — O RH-L)E—E LT 8 A,

< A= /I AMROCR2XEL DS BV MENGE X 18D . ZL CEOHEDO-OIZ b — ., 2l ERE&T TSNS THAH0C

nxDZEEE KL FT, GREE: 16> T LERREEE, TOPH & CEFTAHARSIDH-LIER AU ET,)
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19.8. 34/ h9U3D4430)

LT OBUXFEENE T~/ I bR U, > TH=/ B8 Jay)(clkT) D3 EHEERF AlE LU ORS VRS, FERIBIENMETIX
clki/on3 4/ 8 HFERER(TOSCY my/IZ Lo TS NDHNE T, ZORIIEIVAALT 77 B E (DS N DIFONE WA & 4%
o BN9-8UTEEARI RS A< /I FEMEIZOWNT DALY T4 AR LU ET, ZORNINARELHEPWMENE LIS D 4 T OB EFERIT

DOMAXIBEIT L D DTN ERLUET,

X19-8. BIE SN ELZLA/1DDA43/h0% 44305

clki/o | | _| |_| |—| I
clktn (clki/0/1) , , :
TCNT2 X MAX-1 X MAX X BOTTOM X BOTTOM+1

TOVn | | l

B19-9.XRICHAI )" T =4 R L ET A, BIESHZRATF IS TOET,

%19-9. nufﬁﬁﬂ%ﬁ(fclk 1/0/8)MDA43/h4 94\/7

clkrn (clki/o/8) J‘l |_| |_| |—| B
TCNT2 X MAX-1 X MAX X BOTTOM X BOTTOM+1
TOVn | | i |

X 19-10JZCTCEMEZBRS & TOEHEFRER] TCOOCFR2ADE EERLET,

X19-10. AIE % \ﬂ%%(fckl/o/s)wﬂfz/m/a OCF2AZ%EE 94\J7

clkrn (clki/o/8) 1] ] ] [ [
TCNT2 j OCRnx-1 EX OCRnx EX OCRnx+1 EX OCRnx+2
OCRnx | | OCRATE | |
OCFnx ; ; i

X19-11.1ZCTCEIETHOTCNT2DOME L OCF2AD K EZ RLE T,

X19-11. GIE R A2 (clk 1/0/8)D443/h04, OCF2ARRTE 443V

clki/o |||||||||”UUUUUUUUUUUUUUUUUUUUUUUUUUUI

clkrn (clkiyo/8) 1] |_| [] ] [
TCNT2 (CTC) D( TOP-1 X TOP X BOTTOM X BOTTOM+1
OCRnx __| | TOPE_ |
|
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19.9. 443/h7042 FEREEAEN1E
Ao/ I 223 FERIH CEIK EX | WS OMDB BRI SN2 T iR 7en A,
o BL: S~ /My A2 R/ FER I ny JERENR 2 W)V IR 2 B L §A4</ A7 H2(TCNT2), 44~/ h 42 Lb#kL v 24 (OCR2x), 44/ h7
VALY ZA(TCCR2X) AN IEE 2 D05 LIVER Ay 70y T0H IV AR FIEARISRLUET,

1. 44/ A2EI0IA ZZF ATV 2B (TIMSK2) D OCIE2x ETOIE2DFEFRONT LY . TC2ENNAHAER IE L TLIE &,
2. FEFIHLIREEL Y 22 (ASSR)D FE R ENERF FT(AS2)ER E 2 K> Tray/ St AT E® A TS,
3. TCNT2,0CR2x, TCCR2x|\ZHT LV MEAE T E &L,
4. FEFHABNE~TIV R 2 A121%, TCN2UB, OCR2xUB, TCR2xUBIZ DWW TEOFE TR L T &,
5. 84/ A2E N0 AIEERTT) LY R (TIFR2)DOCE2xETOV2D 757 2R ER0) L TLIEE WY,
6. MELINARE, BARZFF A LT,

o CPUZE uy/ B BT/ v 3 RE B I B D4E L0 b @< T nid 20 8 A,

® TCNT2,0CR2x, TCCR2xV Y A D1-IZEL X FOHIZ— LY A ~EEEZ L, TOSC1IT2oD R (VY AN E
SNFET, —FLY A ORNBENENSDIRIEFE~RESN TUEIRNCH LVMEZ ELARETIEHVET A, TSN z3>0ory,
AP & BENBE RO —fL Y 28 85 F4, Ziu, BIZIETCONT2E X AL DN OCR2XEXIAL D FEITEIGIT RN L5 E
BRLUFE9, SRt oLy A~ DI G N & -2 2 R N3 D72 O FE RN IEL Y 2AF (ASSRIIT SBEE S E LT,

® TCNT2,0CR2x, TCCR2xIZE % TN =7 F7213A/ DEHME S IR ENME~BAT T DL X TANARE BN TDDI8 </
VIMEDNAE A B ILEDNIZVY IR EHIN CLEIE TR TR R0 EE A, SHRTIVEMCUIXEE RS
N2 DRNIARIETERE~BAT T2 TL LD, A~/ A0 2200 — B EDA BT NAAB BN T 2D (bbb e, TCNT2FE/- 13
OCR2XxEX AL F D LIS BEN R L XN AT . ZIUTFERICEE T, BXALFEHNE TSN T . OCR2xUB0IZ R AR
ICMCUMMRIETEBE~BAT D&, T A AT L TR —EH A A E Z TS T, L CMCUILEB L2V TLx),

o N —Y—7"F71IA/ DT IR BN EN DT N AR EN T DDA/ AT 220 b DA A DB E~(E T
BVFEBAT T HILEBT D70, THHIALEZFHU R UER0ERE A, 1 TOSCUEHILAPITIKIETERE~FBITT DA, EIVIiA
APEHIZEID, TANAATENEERIEIR T TLL), TOREITEEOE VAL L PIDOEIIA LD G1 TOSCLEILIN O
EENEIFCTT, N7 FIZA/ DE RS B ERRBATRIO RN FE /0 TH DM EIDEKI 726, 1 TOSCUEHIN KIS ND
ZEEREET DDIZIRO FNEDMEZ FE T,

1. TCNT2,0CR2x, TCCR2x|ZAEAE N TLIE &N,
2. FEIRIHIRBEL V AH(ASSR)D KB E B H 777 N0 RD TR TTEE,
3. NU—t—=7"FTITA/ DE AR ENE~BITL TTEE N,

o JEFIHAENERITND L A4~/ A 42 132, T68kHz R AR ERIIN T =4 0 LAZ U NABIHER R CRICENMEL 47, B AUty
b AT FTF A NABHENDEEN . . ZORIBISNEE T DOIZIREED DD G LIV NI L2 A # 13A M &
T, BIREEA, NV FTNIALNABEDSIRLEN, | 2L~/ A0 225D RN D 72 EHL IR FE S Z e RS N3, 2D
FEIREROFE A E213/89718 BN TOSCE NCEHIMEND D E B BN G lEF DR ZHIZ2 a9 /ME B DT N T—4"
FAIANABEN DD ENE TR . A</ A20D RV AR DONE NI T- e IR T I E5 A,

o AA2/ W A2 IERIEACTruy JEREI SN A DN T —Y—7 " F 713 A/ DE M AR BN EDNDE B O, BVIALS NS BT
BDE AL/ A Jay) OB CRBMLEEDSBIAES L. 7 0ty S AMEZ T DD > T /I AL eI iR L 1T
SNFET, EENZICMCUIT4E S L X, BIVIABN—F v E2FEITL, £ LU CSLEEP@M A DR DM A NLFEITEHHLET,

o NTU—t—7 EENDEBENE % DTCNT2D Rt A AT AR IEZRE RE2GL0 b LILER A, TCNT2RFERFATOSC/ry7 Ty /BR
BN D726, TCNT25: A B LN ERT/ Oy JFESUZ FIHAL 72V 24 %10 L CTIThORiT U0 F8 A, RIHIKIZTOSC/ry
ID4 ERETITbNET, N7 EiEBIEREIL ., 1/071y/(clky/0) N ONEMEME NIC /25 & TCNT2IXTOSC a7 D
wD RS ETURTURIETZEBITENOE A T TLED, NT—t—7 BEN DR B DTOSC/uys OALAR T B K 1
TAHDABE N E TEER A, HE5 TTCNT2HE DA TR ISR AHERFINEI IR DL BV T,

1. OCR2xFE-IFZTCCR2xD ENNNAMHMEL EXF T,
2. FERIHNIRBEL v 2H(ASSR)D %t i D H 777 IMEER(0) SN D ETRL E T,
3. TCNT2% 3t A £,

o JERIHABNED M., FEREAZA~ FHEIALELR 777 D RIEIL37 0y JEEA+ 12 < E A0 £3, 7o T by N EDIA F»
BRIV B EDRR G ST AAEE D ADITHEST T, 2O T EAK L TSN E T, g e 38 4< Jay ) CEH
S, Tebyd oy EEENEE A
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19.10. 34X/ hIV32MDRIE 7 E 35

a4= /a2 i oay s e o4 aiEclkTos T, BEE TOclkrosiEFE VAT A
1/07ays(clkl/ ONTHERSAVE T, 247/ B0 423E R SR EEL Y 24 (ASSR)
DOIEFIA 0y 77 PI(AS2E Y OFR EANTLY, 54</ I 821X TOSCIEV
MOIERBIC ny /RN S E T, AL ERFEFHEERRTC)EL TD44
</ A2 A FTREICL £, AS2ERE()EN5DE, TOSC1ETOSC
2T Ty IR PRARCAENER — M DUV BES U E T, 2RI VIR 134
A=/ I B2 OMSE LTy EE L THO TOSC1ETOSC2E Y I H4#5t
TEET, ZOFRIEERL32.768kHz Y AY VIR 1 CHEH 7= I s b &
TWET, TOSCUIANR Yy /MG & EIINT 2856 . ASSROINEHR 0y /7T
A (EXCLK)E YRR E (DS IRT IR0 FHAGRE F & [BRED =D
AATEHL),

A=/ A2 % L C R REZR TR 40 J8 7 A3l X elktos /8, clkT2s/32,
clkros/64, clkT2s/128, clkT2s/256, clkT2s/1024 T4, HIZOME1R)IT
gimclkrost BN Al HE T,

— WA~ /I ALY 24 (GTCCRYD FEFIHA R A A~/ 0 FHiTE 5y JE %3
Ty MPSRASY)t Y bR E(DIXATE 73 JH #8842V ey U E T, ZAUE 7l
REZRRE 7y 8 %8 COMEE M HE IZRFLET,

X19-12. 443 /h7V 5281 E

53 Bl 2 EP B Ak

clki/o —>\

RN

10ty MR

T
&
IH

YV

TOSC1 —> /
AS2 _ 1

PSRASY

«— o clkTas

clkros/8[=
clkros/32
clkros/64
clkTos/128
clkT2s/256
clkT2s/1024

1 Y Y VY Y

<
<
<
<

CS20 —>

CS21
CS22 — >

i

a4/ 421
bE SN

!

clkT2
BA= /T R2 Jay)

T~
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19.11. 8E™yh 343 /h9U52FLY R4
19.11.1. TCCR2A - 443 /h) 4211 A4A (Timer/Counter?2 Control Register A)

by b 7 6 5 4 3 2 1 0
($B0) | COM2A1 | COM2A0 | COM2B1 | COM2BO0 | - | - | WGM21 | WGM20 | TCCR2A
Read/Write R/W R/W R/W R/W R R R/W R/W
AHME 0 0 0 0 0 0 0 0

® t'vh7,6 — COM2A10 : LEEIAH 73R (Compare Match Output A Mode)

ZNBDOE YMIOC2A S H /1 OBMEZHIFEIL £9, COM2AL,0E v D1 F-IT M 31 E2E) LD, OC2AH H1iF#D1/0t’
VDB F R —MEREZ BN L, T DI/ O SN ET, TNES H A BREIERZ27F 7] 35728 OC2AL k35K —h 7 1AL
V' AA(DDR)DE Y MR R E (DS IVRT RSN Z HITIEBE L TEE N,

OC2AME VN HEESNLHLX . COM2AL,0E Yy MOREREIZTWGM22~0t v MRk B IR E L E 7,
F19-2.1TWGM22~0t "y MM HETN /E £ 72 1 XCTCEME(D TV PWMEISIIZ R E SN A EEDO COM2AL,0t Y MO BEZ TR L £7,
F19-2. IEPWMEI{ELLERAH 713 4R

COM2A1 | COM2A0 =0
0 0 T AER —MEE (OC2ALIIT)
0 1 H#s—FTOC2AL™Y M VAR H)H
1 0 g — e COC2AL" Lowlb A Vi )
1 1 Fr#s—FTOC2AL"Y Hight A Vi )

FT19-3.1TWGM22~0t Y PN B HPWM B {EICE% TES LA RO COM2AL, 0 Y OREREA R LU £,
£19-3. 2 ERPWMEI{E LLERAH 1 &R

COM2A1 | COM2A0 =1
0 0 FEHER - E)E (OC2ALTHT)
0 ] WGM22=0 : #EER" M Eh{E (OCOZAJQJ:%E)
WGM22=1 : tilit— B TOC2ALY M MEZ ) A
1 0 Fri%—%r TLow, BOTTOM THighZ OC2AL Y ~H ) GEREREI{E)
1 1 Fri—% THigh. BOTTOM TLowZ OC2AL Y ~H ) (RERE{E)

JE: COM2A1IFRE(1)E L, OCR2ANTOPEZE L WERICREBIZRIENEE E 7, ZORE CTOLE — T EAI N E T, 3%
E D) FITMARFRONIBOTTOM TITONE T, FEIZ OV TIZI00EH O I EEPWMEI{E | 2 Z B <72E0,
FT19-4 [TWGMO2~0t"y MM AR FEEPWMENEIZ 5% B S D EED COMOAL 0L v DR REZR R L E T,
F219-4. FIEELZEPWMBI{ELLERAH HIEIR
COM2A1 | COM2A0 =1
0 0 FEHER—EE (OC2ALTT)
WGM22=0 : FEHER" B {E (OC2AHIIHT)

U L [womzest e —scocoary Vv GE )
1 0 ROl — 8 TLow, FMEFHRIF O it — £ CHighZ OC2AE™ Y~ /)
1 1 b F D [l — 27 CHigh, FFEERHEHF D LE#— i CLowaz OC2AE" Y ~H /)

iE: COM2AIRR E(DEH, OCR2ANTOPEZE LW HFICHFBIZRIRIEA L E F 97, ZOIRRE TO LI —BUT RSN F T 23, R
FEDEIIMERONITOPTIThNE T, ZEMIC OV TITI01 B TSI HEEEPWMENE | 2B <ZEV,
® t'v}5,4 - COM2B1,0 : LLEBH 7:#R (Compare Match Output B Mode)

ZNHDOEYMIOC2BEE H " OFEMWER L £, COM2B1,0t v D 1->F- I N 12 ENNLEE, OC2BH HIZFDI/Ot’
DI F R —MEREZ ML, ZDI/O VIS E T, T e H J1BRENER A rl 3257280, OC2BE IR G T 28— FEry
ZA(DDR)DE Y MR E (DS N2 T R 72BN EITER L TIE SN,

OC2BIE /SN AL E . COM2B1,0t Y FOREREIZTWGM22~0t MR EITRFEL T,
F19-5.1TWGM22~0t "y MAME HEF) /E £ 72 1 ZCTCENE(-D O PWMLISIIC R E SN HEEOCOM2B1, 0ty M REA TR L £,
#19-5. IEPWMEN{ELLEBH J1:E R

COM2B1 | COM2B0 =0
0 0 PEYER - MEIE (OC2B YY)
0 1 i —ETOC2BE Y M VA H)H
1 0 Feils— £ TOC2BE"Y Lowb A~ W F)
1 1 F#—FTOC2BE Y Hight~ WV )
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F19-6./TWGM22~0t"y M3 ERHPWMENEIZ R E S HKRFDOCOM2B1,0E Yy hOBERE

% Liﬁ—o

#19-6. & EPWMEI{ELLEBH H1:84R

COM2B1 | COM2Bo =1
0 0 FEHER - E/E (OC2BLIIHT)
0 1 F#9)

1

0

g —#CLow, BOTTOM CHighZ OC2Bt v~ 71 GERERENE)

1

1

Fri#—ECHigh, BOTTOM CLowZ OC2BL™Y ~Hi ) (RHZEHE)

7E: COM2B12SE% E(1)E 41, OCR2BIITOPEZE LW RFIZFFRIIZREES L & F 97, ZOIRETO i — T RS E T2, 3%

L

1|

ED)FEITMERRONIIBOTTOM T ThLE T, FEAIC W TIZ100 H O [ E5EPWMENE | 25 FRL T7Z&W,

F19-TIIWGCM22~0t "y MMLAH I HEPWMED (I 232 E S D IRFO COM2BI, 0ty hOFERE

RLET,

F219-7. FIEELZEPWMBI{ELLEXBH HIE IR

COM2B1 | COM2B0 =1
0 0 FEUER - E/E (OC2BYIIHT)
0 1 F#9)

1

0

EAFHERFO i —E CLlow, FREFHRFO Lk — B CTHighZ#OC2BE v ~H /)

1

1

L FEHE R O el — B THigh, FREEFHEIRF O Lt — B TLow&Z OC2BE Y~ )

7E: COM2B1ASE% E(1)E 41, OCR2BIITOPEZE LW HFIZRFRIIZREES L & F 97, ZDIREETO i — T RSN E T2, 3%

JA"

i

E)EITERONITOP T TN E T, FEMIC OV TIZI01 BED SRR EPWMEIME |1 Z BB TEEW,

® t'v}3,2 - F#9 (Reserved)
INBEOEYNMITRISITEY, FIZ0EL T ET,
® t'yh,0 - WGM210 : JEZAERKFERI (Waveform Generation Mode bit 1 and 0)

AL/ hys A EL V24 B(TCCR2B) T HILAWGM22 v SR A Ao B 7= Z b Dy My 4 O I Ta)) ., e KAV 4(TOP)
EOMAE T, b D REE AR DO E DN EHIEL 9 (F19-8.2 W), 24~/ 1725 L > TEIE SN DB ERE R A% HEH)
YEGI 7)., Hels— B A~/ 1o A ER(CTO)BMEL 2 DN VAEZFHPWM)EIETJ, 99EH O I EEFERI | 2 Z B <7230,

F219-8. ;T2 4 R AR

&S | WGM22 | WGM21 | WGM20 443/ BN VEFE R TOP{E OCR2xBE#7HF | TOV2ER EBF
0 0 0 0 FEHER) $FF EIiSS MAX
1 0 0 1 8ty M AH ZE HEPWMEN /E $FF TOP BOTTOM
2 0 1 0 LRl — i A~ /0 4 EER(CTC)ENME OCR2A ITERE MAX
3 0 1 1 8t'y b ERPWMENE $FF BOTTOM MAX
4 1 0 0 (F#9) - - -
5 1 0 1 NLFRFEHEPWMES 1 OCR2A TOP BOTTOM
6 1 1 0 (F#9) - - -
7 1 1 1 T EPWMEL OCR2A BOTTOM TOP
3¥: MAX=$FF, BOTTOM=$00T1",
19.11.2. TCCR2B - 44%/h") 4241 A4B (Timer/Counter2 Control Register B)
E'yh 7 6 5 4 3 2 1 0
($B1) [ FOC2A | Foc2B | = | - [ WGM22 | CS22 | CS21 | CS20 | TCCR2B
Read/Write W W R R R/W R/W R/W R/W
HIHE 0 0 0 0 0 0 0 0

® t'yk7 - FOC2A : OC2AREHIZEE (Force Output Compare A)

FOC2AE YMIWGM22~0t v M3 FEPWMENER 15 =9 AR IT AL T,

TNEGRERDT NAAED B A ARFET BT, PWMEME THARFIZTCCR2BIENNDH A, ZOE yMIOICEHR ESN/R T
X720 F A, FOC2AL yMIFRELI 2 EL L WA RLER CE B — 23 sk S E 9, OC2AH S1IXCOM2A1L,0t v MR EIZ
Mo TEHEINE T, FOC2AL IR AM—7 L LU TEITINAZLITEE L TIEX W, (o THRFIL /- i O RA RO DD COM
2A1,08 yMIAFET DA T,

FOC2AAMI=7 1T T DEVIA B DA RKEH TOPE L COCR2AZAE ) LLlk— £ 7 A < fifER(CTC) B E TODAA=/ I B DFRER($00)HI T
FH A,

FOC2AEYMIFICOL L THELE T,
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® t'yh6 - FOC2B : OC2B3& I Z 5 (Force Output Compare B)
FOC2BE'yMIWGCM22~0t "y 3 FEPWMENMERFE R T A2 /AT,

FNEGREROT NAAED I ZRFET D728 . PWMENE THAREIZTCCR2BAIE N ND LA, ZOE yMNIOIZER ES N2 TIL
1E720FH A, FOC2BE y MR 1A EL L, WA R CE B — 23 kil X £, OC2BH /11ZCOM2B1,0t v MR iE T
PE-TEREINFET, FOC2BE YR AM—7 L L THEITEINAZEITIEBE L TIEE W, fE-> T L 7= i DO F AR D LD LCOM
2B1,0L M FET HIETT,

FOC2BAMI—7 13T DENIA B D ELHITVVER A,
FOC2BE yMEHIZ0EL TRt T,
® t'y5.4 - F£J (Reserved)
ZNHDOEYMIRMEH TIREROEH D72 RSN TET, FROT NARED HHIED T2 | ZOVY AFRENN DRI E ICZ
HOLYMI0EFHNTLTZEN, ZRHDE Yy MNIFELeRFIZH IC0ZIRL £,
® t'yh3 - WGM22 : iz & pFE Il (Waveform Generation Mode bit 2)
105EH DI TCCR2A - 843/h0 4 FI#ILY A8A | DWGM21,08 y Mtk 2 Z B L2 S0,
® t'yh2~0 - CS22~0 : JAvH:ER2 (Clock Select2, bit 2,1 and 0)
ZD3IDDIay IR Yy MNIIA </ D7 A(TCNT2IZ K> T b /ay) sea B OV E T, F'19-9.2TELIZENY,
F+19-9. 34/ h)052 A F1909):E4R

CS22 CS21 CS20 =0
0 0 0 &1k (B A</ hy 428 EfE L)
0 0 1 clkras (fiifE 57 72 L)
0 1 0 clkt2s/8 (843 )
0 1 1 clkras/32 (3245 &)
1 0 0 clkTa2s/64 (6443 JE)
1 0 1 clkTos/128 (128%y)#)
1 1 0 clkT2s/256 (25643 )%)
1 1 1 clkT2s/1024 (1024%3 &)

19.11.3. TCNT2 - 44%/h742 (Timer/Counter2)

Eyh 7 6 5 4 3 2 1 0

($B2) [MSB) ] | | | | | | (LSB) | TCNT2
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

KT 0 0 0 0 0 0 0 0

DAL/ AT VAT FE IR EE T T DEEIZ DU T, A~/ AT AT D8 v Wy AT EEET 7P AL EF, TCNT2~DEXIAAILIR
DI/ ATA Jay) TO I —BZ i EERF)LE T, W ETHITATA(TCNT2) 2 F 452 L1%, TCNT2EOCR2x M D B
B—HHROfEREFHRLET,

19.11.4. OCR2A — 447 /h%42 LLEIALY A4 (Timer/Counter2 Output Compare A Register)

Eyh 7 6 5 4 3 2 1 0

($B3) [MSB) ] | | | | | | (LSB) | OCR2A
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

AT 0 0 0 0 0 0 0 0

ZD BV AR TR AT AT A (TCNT2) B E LB S L D8E v b Dl & A, —BUT I —BEIVIAZRLOC2ALY TOWIE
HNEERTDDIfEXET,

19.11.5. OCR2B - 44v/h%,42 Lb#BLY A4 (Timer/Counter2 Output Compare B Register)

tyh 7 6 5 4 3 2 1 0

($B4) [MSB) ] | | | | | | (LSB) | ocRr2B
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

WA 0 0 0 0 0 0 0 0

Z DBV Y AR I RSN AT A (TCNTE & LB S VD8 v D EZE & A 3, —ET i — K EVIAHLOC2BE Y TO R TE H
FEAERRT DO F5,
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19.11.6. TIMSK2 — 843/ 592E|V) ;A A ZFRILY A4 (Timer/Counter 2 Interrupt Mask Register)

t'yh 7 6 5 4 3 2 1 0

($70) [ T - T =T =T - "TOCIE2BJOCIE2A [ TOIE2 ] TIMSK2
Read/Write R R R R R R/W R/W R/W

HHEE 0 0 0 0 0 0 0 0

® t'yk7~3 - T4 (Reserved)

ZNHDOEYMI TSI TEY, FIZ0EL TR E T,

® t'yl2 — OCIE2B : 84473 /h")U452 L 8RBEY ;A & &5 A] (Timer/Counter2 Output Compare Match B Interrupt Enable)
OCIE2BE I3 1 & ED L, AT—4 2 VY ZF(SREG)DEFIIA L FF R (DL Y MR3ERE(DSNDE, 447/ hT 52 e B—BEID A B )5FF
AISIVET, A/ D A2 THIB— B IS, ¥ 5T HE8A~/ W) #2EI0IAH B R 777 VY A4 (TIFR2) CHBEIVIA A H R 77
7 (OCF2B)RFERTE()SINDE, RGTDENIABLBEITINET,

® t'yM — OCIE2A : 343/h7) 52 L ERAEIY sA A EFA] (Timer/Counter2 Output Compare Match A Interrupt Enable)
OCIE2AL Y MR ZEN IV, AT—4A VY A (SREG)DREIIALFF FI(DE y MR E (DS & 447/ I/ B2 A — B HI0IA F DSFF
AENET, I/ A H2THIA B E D, 5 T DL~/ A A2EI0 AR TR 7T Ly A4 (TIFR2) T LEEEAEID A A B3R 75
7 (OCR2A)MERE(EINDE, KT HENIABZ NI TINET,

® t'yh0 — TOIE2 : 247/ hM0582i2 N EIY A HEFA] (Timer/Counter2 Overflow Interrupt Enable)

TOIE2E Y MA1ZED L, AT—4Z LY ZA(SREG)DEFINIAZFFAI(DE ISR E(DSNDE, 4=/ I A1 VEIDIA L DSFF Al SV E
T A/ I A2RIVISIET D S T BEAA </ I A2ENIAIRTEIRT T VY AR(TIFR2) THA</ I A2 AVENDIA B B R(TOV2) 75
IR EDSINDE, KIS TDEIIABLDEITINET,

19.11.7. TIFR2 — 843 /h0582E|Y A A ERI79 LY A% (Timer/Counter 2 Interrupt Flag Register)

A2 7 6 5 4 3 2 1 0
$17 ($37) | - | - | - | - | - | OCF2B | OCF2A | TOV2 | TIFR2
Read/Write R R R R R R/W R/W R/W

FIHAME 0 0 0 0 0 0 0 0

® t'yr7~3 - F#9 (Reserved)

INHDOEYMNITFRINTEY, 20l T T,

® t'yh2 - OCF2B : 44v/h") 92 Lb BRBEIYIAHEK 779" (Timer/Conter2, Output Compare B Match Flag)

OCF2Bt y Ml — B34 A</ A #(TCNT2) & bhilggL s 24 (OCR2B) B CHE Z AR B E (DS E T, FHo T AH[VIA LB~ 74
FEITTHE, OCF2BIIN—NzTIZ Lo TRRERO)ENF T, bz D777~ 2 ELZ LIZ L > THOCF2BIFfiERR(0) S E
Iy AT—HA VY AH(SREG)DEENDAFFF [ (DL v b, A</ 7 A 2ENDIA B FF ALY A4 (TIMSK2) DA A< /i B2 L fig B—ECE D IA A 7F
"[(OCIE2B)t v, OCF2BS R E(DZILDE, A=/ A 22 bl B— B EIDIA BB I TSN E T,

® £’y - OCF2A : 443/hU92LL BEAEIY A A FEK 754" (Timer/Conter2, Output Compare A Match Flag)

OCF2AY yMI g — A3 44~ /A A(TCNT2) & Ll 22 (OCR2A) B THREZ AMFIZ R E(DEIVE T, e T AN A TR LFEA ) 4
ZEITTHE, OCF2AIFIN—N 2T I L > THEER(O)SNFE T, RbVICZD777 ~imER 1 2 ELZEIZE > THOCF2AIT IR0 S E
I, AT—HA LY AA(SREG) D AE DA 2 FF p](DE v b, 44</ A0 2280 IA FxFF ATV Y AR (TIMSK2) DA A< /117 42 LG A—BCE DA 7
FFAJ(OCIE2A)E b, OCF2AMGRE(DSNDE, A=/ 42 LA —EL BN IA BN EI TSN E T,

® t'yh0 - TOV2 : 84/ h0482 NEYIAHERIFY (Timer/Counter2 Overflow Flag)

TOV2t yMNIAA=/ A H(TCNT2ER AV Z D RFIZER E(DSNFE T, KHhis T DEIALIEEN 4% FATT5HE, TOV2iFEN—Fr=T i
FoTIRBRO)ENE T, ROVIZZD777 ~imFl 12 EL LI L > TH TOV2IHMERO0) S E T, AT—4A LY 24 (SREG) DA ENDIA
ZERl(DE b, 442/ A A2EN DAL EZF ATV Y AR (TIMSK2) DA A%/ Hi A% AL EIDIA 2 ZF FI(TOIE2)E v b, TOV2A3ZR E(DEnb L, 44
</ AR IVEID AT N EATSNE T, MARFLEPWMENETIZAA~/ I 8203800 CEHOT A1 A28 2 A ICZ oy iR E()EN
\32?—0

ZNBTTT DFEIFWOM22~0t YR E IR TEL£9, 106 H O IEA ARy b ek DO FR19-8. 2B ML T/ZEWY,
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19.11.8. ASSR — 44%/h" 423ERIEAIRBELY A4 (Timer/Counter2 Asynchronous Status Register)

t'yh 7 6 5 4 3 2 1 0

($B6) [ - | EXCLK | AS2 | TCN2UB [OCR2AUB|OCR2BUB|TCR2AUB|TCR2BUB| ASSR
Read/Write R R/W R/W R R R R R

A 0 0 0 0 0 0 0 0

® t'yb7 — F#9 (Reserved bit)

INHOEYMIRMEH TREROFE A DO TSI TET, FEROT NARED BHNED T | ZOVY AR ENNDRFILF 2D
HOEYMI0ZEENTLEEN, ZNHDOE Yy NEFEEe R F 1202 IBL £,

® t'yh6 - EXCLK : 448890y 4{E B85 (Enable External Clock Input)

EXCLKZ2M ZE v, FERIE my 788D & S ey ) NIRRT ASTF AT S 4L, 32kHZ2 YRSV DA VIO Ty ) 38 A < F 4%
# I(TOSCHE Y~ AT TEFE T, EXCLK~DOEZA LT IERBAEESRITNDRNTITORNETT, JAVBIEZRHIZOL Y2300
HBRZ72 0 B T@E) T2 LI EE L TEEN,

® t'yb5 — AS2 : 443/ hM 423k REAENEEF AT (Asynchronous Timer/Counter2)

AS2N0&ENNDE, A4/ A9 82131/O7ays(clki/ o) B ruy I BREISIVET , AS2R 1A ENNDE, F4</ I 22130 1w TR oR
(TOSC1,TOSCOE N BEGESNI= Y A NFRIRZR S uy JEREN SNV E T, AS2OENEEINDE, 447/ A7 42(TCNT2), Hhlgl v A
#(OCR2A,0CR2B). #4= /7 228158V 24 (TCCR2A, TCCR2B) O N FIF AR EIZENA0 b LIVEY A,

® t'yh - TCN2UB : 44v/h90928 #5774 (Timer/Counter2 Update Busy)

B4/ B2D3FERIINCEY X | A4~/ 7 B2 TCNT2O) R E LD E, ZOE Y MNERE(IZ/RDET, TCNT22—ReR A7V Y RIS BT
SNTLEIE, ZOE yMNIN—NT=TIZ IS TR0 SN E T, ZOE Y IOFHELOIEITCNT2 S LV ME TR FSNOHEN TE-2e%
%Li—a‘o

® t'yk3 — OCR2AUB : 443/hU42LL BRALY A8 #7539 (Output Compare A Register2 Update Busy)

BA /A0 A 2 FERIIIC BN X | FLERAL Y 24 (OCR2A) B3 ED LD E . ZOL Yy IR E(IC/2DET, OCRZAD —RER(FLV Y AID L
HENTLEIE, 2O YMNIN-NT=TI2k > TRER(O) SN E T, 2O YIOFRELOIZOCRADFH LWME CTEF SN A EN TEZD
LEIRLET,

® t'yl2 - OCR2BUB : 44%/h7 42LtbEBLY A4 B #5754 (Output Compare B Register2 Update Busy)

A= /B A28 FERIEIC B X | FLEBL Y ZH(OCR2B) N ENNDHE, ZOE YIS E(DIT/RY £, OCR2BA — IR AFELV Y 2B H
BrSTLEIE, ZOLYMNIN—FY=T I X > TR SN E T, ZOEYIOFRPL0IZOCR2BAHT LU ME TR FTrsh b HE A TE72Z
EEIRLET,

® t'yM — TCR2AUB : 343/h7) 524y AAAE FHr®75% (Timer/Counter2 Control Register A Update Busy)

A=/ N B2 FERIENC B X | A4~/ A0 421141V AFA(TCCR2A) M ED A E, ZOE y b3 E (DT E T, TCCR2AN —IRffR
TPV PO ERSNTLEI & ZOLYMIN-FT=TIZ LS TRFRO)SN £, 2Oy MOFREL0IITCCRADHT LU METEH SIS
HAB N TEZ e RLET,

® t'yh0 — TCR2BUB : 44%/h7v52%I#HLY A9BE#H #1774 (Timer/Counter2 Control Register B Update Busy)

A=/ D7 A2 FERIAC B & Ao~/ I A2 L Y A4 B(TCCR2B) S E N NDE, ZOE YRR E(NZ/20 E T, TCCR2BAS—MF{f
VY AIDLTEF S TCLEIE, ZOLyMNIN—F 2T 2> TERRO) SN E T, ZOL v IOFHEL0IZTCCR2BASHT LV ME CHEHIND
HENTE-ZEE L ET,

777 DGR E(D)HIZ3 DDA /AT A2 Vo A D ENNTEZIABLNFETEIND L, BHSNIMEITI AR EICS L, THERED
ABERZTIRENIR D0 LIVER A,

TCNT2,0CR2A,0CR2B,TCCR2A, TCCR2BFHEAIA AT DUV T OHAEIT B2V E T, TCNT2ZFit eI L SEBR DA</ Iy MBI HEF
1. OCR2A,0CR2B,TCCR2A, TCCR2B% #t T p I L — R AFV Y A DME D FE FNET,

19.11.9. GTCCR - —fi&44v/h 4%&I#HILY 24 (General Timer/Counter Control Register)

£ b 7 6 5 4 3 2 1 0
$23($43) | sy | - | - | = | - | = | PSRASY |PSRSYNC| GTCCR
Read/Write R/W R R R R R R/W R/W
WA 0 0 0 0 0 0 0 0

® t'yM — PSRASY : JERIHAR MY/ HV4RTE 7 A28 t9b (Prescaler Reset Timer/Counter2)

DO YN DREZIf /AT 22D RTE T B &3ty U ET, BHE . 2O yMIN—F 72T 128> TE IR SIVET, 4~/ Iy 4
2 FERIEMEDERICZ D Yy MAE)ENDE, ZO yMIATE DBy SN TLUEIETUIEH FEVE T, TSME VIR E(L)
SNDGA . ZOEYNIN-NT=TIZd > TREBR(O) STV ER A, 24~/ h AR EMED FLHEIZ DWW TIXI4EH D E YR - TSM : 4
A/ VAR BEENE ) DFLIR A S IR TLTE &Y,

© 2017~2021 Microchip Technology Inc.b# D234t SEET —4y—-b DS40001909B - 1095



ATmegad48PB/88PB/168PB

20. B3 BB Y8—71—R (SPI: Serial Peripheral Interface)

20.1. 5% [20-1. SPIHE R

o 4 EIRAMT % o N

o LUE/IEEEBIE clki/o g N

® LSB/MSBJEATT —4#ri% v @ MSB _(SPDR) LSB N

® XEon | HlV1A > 7

o BE(F L BXTT) Rl S EEEREERE === I 1

o TANVIMEDBORE) 7T e a7 —vgwn | |5 | 8

o {iF3H(CK/2)E2EESPIBNF Y VY YVYVYVYYM 7/ 18

202 HIE R 1 eomm ISR PGSO
4, SPRI A A A A A A g1 e

HEAE DA H =T 2= A X ATmega 48P ”I]%J;TQ%L -

B/88PB/168PBL Ak % 72 AVRT N A 2

ROJELT N A AR D 1 7 7 — iz t r . »

PEETLET, SPIH4EE] % > <

USARTIESPIERE B T2 4 } Al ol | <

T, 133EO[USARTTOSPIBIE % | &[S % m o E|E|D| T 2|2

SRS, SLHOPRR-BAH | BIZ] | 5 5% 255|055

LY R4 DPRSPIE'y MESPIES £ FF AT P —

THEDIC0E BRI E Spl?gﬁpmé‘% 24 = sm—;@;ﬁ&j 25

i, v

SPICo 0 8 L e 3 B O CPURFE S SPIE VAL EIZCOWTCIE6E D EVERE | S52 HDFR15-3 2SR L TLEE,
HEAEIIR20-2. CTRENE T, ZOVATAMI2 OO EI Y 28 L T3 E uy s RO D £3, SPITIEE I LI ELEE DSS
(PEEEE BRIV Z Low B EIATRFIC —BEOBE MG L £9, FLEE LI EITA 2 OBEIV Y 2T E N T RET 2 HE
L. EEBEIIT 42T DO E 2 uy) N VAZSCKIE BARRICAERKRLET, 7213 12MOSI(Master Out Slave I3 5tz
FAEEDDIEHEE ~, MISO(Master In Slave Out){E 5#RAMELEE DD FIE ~BENSNET, F7 =4 ~NryME, B2EEIXSSHE2E
BRI ZHigh~B| & RiF 528k TREEE LRI A B E9,

FEELL TRESNDE, SPUI—T = AT ISS(E SO B BIF A HY EH/ A, ZHUTBIEDBAME TEADITENL > TEHE Y7
MIzTIC o THRIESN R T NIERERE A, 2N TS E, SPIT 4 LY 22 (SPDR) DN A MEE A R DISPL 0y ) 56 A S b )
L. A=F77 DMEEEE N8 v B EIL £97, INAMOBENE ., SPI/ny/ 38 A gs 1345 1L L, SPLIRREL Y 24 (SPSR)D#R LSS T 777
(SPIF) &% E (DL E 9, SPIl Iy 2% (SPCR) TSPIFIVIA 2 #F R (SPIE)E v b3 ER E (DS TOAITHIVIA BN ER S E 3, 3%
B IXSPDRIN RN MM ZL Z L L TRNA MO B EN & fikfe . F7-1XSSHELEE IBIN)E 8% High~5 & EIF A2 &2k > T ryb
DT HARTHIENTEET, IEDORIBFENANIZOHDOFEH DT80, $EEL Y ARSI ET,
WELEE L L TRIESND L, SPIA/ =T 2= AFSSE Y A3 Highl ZBREN S LD IRY  MISOZHI-ZICL TR IEIRBRICR 0 EJ, ZORRET
7°8)" 7 MISPIT =4 LY A4 (SPDR)D N A Z FHT CEXET 2, DT —AIISSE Y B LowlZEREI S D ETSCKE Y TORFE/a9) N VA
WZEsTRBEIH IS EE A, INAMERIZBEISIVTLEI SHRETE T 777 (SPIF) 2SR E (DS IV E T, SPCRTSPIFIDIA AFTFH]
(SPIB)E Y MR E (DS AV TOFUTEIN AL DN BRIV E T, WEEEEITZAE T 42 Bt AT SPDR~IED LD R ER DT =4 DR E
TN ET, HBEOBBENANIZOBOME DT | FEEL Y AN FFS N ET,

ZDOVATMIEE M TH—REE, ZIE M CT2ERE

BT, ZIUL OB 2IRNTE T IINDHH]
IOEEESNDNENAMASPIT =4 LY 24 (SPDR)
ANEFRNIEEERLET, TNEL ., T 4%
ZETHLEE . ROT ANEBEICBEA SIS
DRENCZAZ UT-T —4D3SPIT =4 LY 24 (SPDR)/)>
LI ENRTITRVEE A, SHRTITHED
DONANIRDbIET,
SPIfEEEE B VE I HI R ELa] B 23SCKE VD E|
EREBEABERLET, Z0/myE B0 IE LW EL
B A {RFET 578 LowEHigh® & /NE W13 2L
TTHHIETT,

- LowJEH#] : 2 CPU/my/ A LVE W

- High/&H# : 2 CPU/ay/ @I LV E W
SPIAFF Al XD L MOSI, MISO, SCK, SSE™Vd
T =AFF AT R20-1 1> TEESNET, BHE)
A7 R - MER DIV L OFEMIZOW IS E
DI ZHF - MERE | 2B R L TLTES0,

X20-2. SPI & E/HEEEE DER

MSB EEE 1B : MSB TEE 1B
Sty Mg ENL Y A A MISO MISO & | 8ty MEENL v A
r A ;éMOSI MOSI o x A 4—‘
I ,ESCK  SCKZE
P _»Os*s ?so BEhEr Al
£20-1. SPIE VA RETE
Ve FEEFOAMRE REEBERFOHRIERE
SCK |#—IBFF[HVy 24(DDRB)DIEE | AT
MISO | A1) K —FBJF ALY 24(DDRB) D4R &
MOSI | —FBH VY 2#(DDRB) DS E | A
SS |&—FBFFIEVY 24(DDRB)DIEE | AT

E: fEAE EFSPIL Y O F 0 EF T IEOFEMELR IOV TIE52E D ' —+B

DIHERE | 2SR TLIZEN,
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WDa—N L EEELL TSPl LT 2 5k B EE T T2 5 EE2R~UET, HITTCODDR SPHXSPIE Y & Hl #9255
BXOR - VY AT E L ST U0 E4 A, DD_MOSI, DD_MISO, DD_SCKIZZIHDE NI T A EBSOF — Aty
MIEEHLZ HNRT VIRV ER A, Bl ZIEMOSIZPB3E VIR E S 5725, DD_MOSIIZDDB3, DDR_SPIiZDDRBIZE & #i 2 F
‘é—o

TEU7VEEEI N 7445
SPT_M_TInit: LDI
OUT DDR_SPT, R17

R17, (1<<DD_MOST) | (1<<DD_SCK)

LDT R17, (1<<SPE) | (1<<MSTR) | (1<<SPRO)

ouT SPCR, R17

RET S FEON Lt~ 8 IR
SPT_M_Tx: ouUT SPDR, R16 ;7 —4(R16)E(E B 4G
SPI_ M _Tx W: IN R17, SPSR s SPLIRHEL ¥ AS A 45
SBRS  R17, SPIF SHRTESE T 72613 A%y 7
RJMP  SPT_M_Tx_W s HRESE T £ O
RET s FEON Lt~ E IR

CEi&7ny 744
oid SPI_MasterInit (void)

DDR_SPI = (1<<DD_MOSI) | (1<<DD_SCK) ;
SPCR = (1<<SPE) | (1<<MSTR) | (1<<SPRO) ;
}

void SPI_MasterTransmit (char cData)
{

SPDR = cData;

while (! (SPSR & (1<<SPIF)));
}

s MOSI, SCK=H 77, flliZ A a2 EuE
sMOSI, SCK=H{ 77, I AN E
sSPIFF AT, 45, 1657 A A TS
SPIRF AT, 24 E ., 165 EICERE

/* MOSI, SCK=H{ 77, fiiZ ATIZFHE */
/% SPIFF ], FE2E(E . 1677 AITERE */

/5 Tk AE BkA */
/% BRIE5E T E T */

E9EDOM-MHIZ DT 2T ELIEEN,

ROA=NFIIAEELE LU TSPl L2 7 L Ll e B e AT 2 ik R L E T,

TtU7VEEE7 1Y 745
SPT_S_TInit: LDI R17, (1<<DD_MISO0)
OUT DDR_SPT, R17

LDI R17, (1<<SPE) ; SPIFF Al % B

ouUT SPCR, R17 ; SPIFF R E

RET s FEONH L e~ 8
SPI_S_Rx: IN R16, SPSR ; SPLIRBEL S 24 B fE:

SBRS  R16, SPIF s B A5 (HRR) 58 T 72Dl A%y 7°

RJMP  SPI_S_Rx s 525 (HR8) 58 T F 0k

IN R16, SPDR s ZET A BtS

RET s FEONH L e~ 8

EEVAVB IR
void SPI_Slavelnit (void)
{
DDR_SPI = (1<<DD_MISO) ;
SPCR = (1<<SPE);
}

char SPI_SlaveReceive (void)

{
while (! (SPSR & (1<<SPIF)));
return SPDR;

}

s MISOH /). i A it % Buds:
sMISOHS ), i A FTICER 8

/% MISOH ) flid AR E */
/* SPIFFA[ERE */

/% ZARHRR)TE T ETHEH */
/% ZAGT R LTI )T */

E9EO-NHIZ DT 2GS,
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20.3. SSE'V D H4RE

20.3.1. REEBENME

SPISESEEE L CRRIESND L, fERE BRSO VILFIZATI T, SSHLowlZR 7D ESPUTIEIEIC(TEE) S, A& 12k -
TEDINTRHESH TOIUEMISOIXH TR F9, o2 TOLUIATITT, SSAHighlZBRBIS D e, ) EL TR
ESNIFDMISOZ RS AETOL VXA J], SPUIFEIEEN T, FIUTRIET 2 Z B LN EEERLET, —HSSE V23 HighlZBR
Bhxnbé, SPERHEEIE NIy b A2 LICEREL TLEENY,

ZOSSEAIN Ty N ANAMRICKI LT, GRS E L b s 3 2 B I ny s R A2 L ORI Z RS DI T, SSEVA8HighI Bl Eh
SINDHE, SPIEEEEITE HITRZETR B 2ty b, ZAUTBENL U AIN TE BB LIZE DT bRV ELE T,

20.3.2. TEEENE

SPIAS =45 {8 (SPIfHIFHIL ¥ 24 (SPCR)D FEE @ ZF T (MSTR)E v h=1)E L TR ES D &, SSEY o 7 il FHF S tksb bV ET,

SSIMHL IEL TR ESNAL . Z DL VIESPIVAT M A RIS MEREH L T3, (AEMICIE IOV NSPIfEEE E DSSE™Y

ZEREIATL LI,

SSSANELTRIESND L, SPIFEBBEZ (RIET 5720, THUTHighl R FFSNRT TR EE A, SSEVSA N ELTiESR

SNT-SPIEIEE LU TR ESN AR BB AR IC L > TSSE VA LowlCEBREh S5 L, SPIVAT AT FAEE N HEEE S L TRAT

T AR IRDDEMIR L F9, N ADELEEBET DT 0DIZSPIV AT MIR OENMEZI TV ET,

1. SPCRCE/TEERIRMSTRL Y MEER(0)S 4V, SPIVAT MIFELEE 272D F 97, SPIVAT ADERE E 1T 72 A5G SR £ L TMOSIESCKE’
YIIATNTIR0ET,

2. SPLIRBEL v 24 (SPSR) CSPIE|VIA A B3R 777 (SPIF) 238% 7B (1S A, L TSPIEIA & D3 AI(SPCROSPIE=1)X31, H-DAT—4A
VY 2R (SREG) DA ENIAZEF AT(DE AR E ()72 5 ENIAIN—F v N EFTENF T,

1o TEIIA L ERE)SPIE(E 28 2L B B E T AL, SSHALowlZERBI SIS T REME N D L X | FDEIDA L L) IMSTRE v A%

KEBREDSNTOWAIEEFITRAE T NETT, MSTRE Yy MIMEEEE R IUIL - THEERO) SN TLESTWDE, ZAUTSPIEEEE

EZHOFF A 45720 A IC L TERED)SNRITHIIERDERE A,
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20.4. T-AERERE R

HAT —# 12 B TILSPLEIEEIL 3 24 (SPCR)DSCKAZFE(CPHA) ESCKAB A4 (CPOL)HIEIL Y MZ X T E S HSCKALFR LAt T4-o
DO EDENRHVET, ZOSPIT —2lnEE UK 20-3.LK20-4. TRENE T, 74 L YMIELEDT-DT —HEF I LTRSS
TRRFE 2 PREFE T ASCKIE B DO SO TR ENH 71 E(A DTy A TN E T, ZHUER20-2. TIN5 9125R20-3.. K 20-4. 452

Tzl THMRICENE T,
$220-2. CPOL,CPHAKL BEEE

SPIEN{E#E IS | CPOL | CPHA

SCKZ 1T

SCK#& 1T

0 0 0

ADBRER/ b 5-vi

Hi IR E/Tﬁ¢ﬁ#‘a

Hjjjéﬁfﬁ/iﬂma

AS R/ T

AS R/ T

H IR E/ Lﬂ}ﬂﬁ

1 0 1
2 1 0
3 1 1

ﬁﬁ%&ﬁ/?ﬁ%iﬁ‘a

A BRI/ b5 v

X|20-3. SPIT —4&r% 2= (CPHA=0)

MSB%:4T (DORD=0) | MSB [ E'M |

tybs | Eub |

EvE3 | Ewb2 | EyRl | LSB |

LSB4:1T (DORD=1) [ 1.SB [ Eyh [

Evb2 | EP3 |

tvbd | EPs | Eb6 | MSB |

SCK (CPOL=0) I I I I
FYERER] 0 — ‘ ‘

SCK (CPOL=1) — i i i i
EiERER] 2

MOSUMISOAASRE | ¢+ |

MOSI (F=EE & 25 H)

MISO (FELEfE % )—(

SS (EsEmERID) T\

ol
~

[X20-4. SPIT —4E5iE iz (CPHA=1)

MSB%4T (DORD=0) [ MSB |

kb6

| bvbs | EuM

[ t9r3 [ E9bh2 [ E9R | LSB |

LSB:4T (DORD=1) _LSB |

Evhl

[ twb2 [ EVES

| tob4 [ Ewps | b6 [ MSB |

SCK (CPOL=0) | | | |

EHVERER] 1

SCK (CPOL=1) | | | |
B{EFER] 3 ‘ ‘

MOSI/MISO A JJ 5 IR L]

MOSI (FFFEE 2L H)

&% H) —D"(

MISO (14

SS (fedE

BRI T\
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20.5. SPIFLY A4
20.5.1. SPCR - SPI#F|fHILY A% (SPI Control Register)

Eh 7 6 5 4 3 2 1 0
$2c($4c) [ SPIE | SPE | DORD [ MSTR [ CPOL | CPHA | SPR1I [ SPRo
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
AHME 0 0 0 0 0 0 0 0

| SPCR

® t'y}b7 - SPIE : SPIEIY3AAEFA] (SPI Interrupt Enable)

AT—=HA VY AH(SREG)D A FIVIA B FF A (DL MSFRAE (DS AT, SPLRAEL ¥ AH(SPSR) TSPIFIVIA A ZLR 777 (SPIF) 2388 E (DS dL
HE, ZOEYNASPIFIVIARZFATSHET,

® t'yI6 — SPE : SPIZFA] (SPI Enable)

SPEE YA 1ZENNDESPINFF RSN ET, EOSPHRELFF AT 2128 ZOLYIMPRESNRTNITRVEE A,

® t'yh5 - DORD : T—4JIE:&#R (Data Order)

DORDE Y MR 1 & FENNDHET —HFEDLSBN R N ZHRESIVE T, DORDE Y1 0% EF)N D EMSBA R AN HRIES L E T,

® t'yhM - MSTR : TR B/t E EIR (Master/Slave Select)

ZOEYNIIEE NS E T EENE, RE0AENNDLIEEEEEZ RO E T, SSHAANEL TERESH, MSTRASGR E(DDMIZ
Low~EREIZ115E . MSTRAMERR(0)XAL. SPLIREEL Y 24 (SPSR) TSPIEIVIA L Bisk 757 (SPIF) MR E (W20 F T, F DI
HIFSPIELEBEEL FH O 57 OICMSTREZ R E(DLARTIUT R0 ER A

® t'yIk3 — CPOL : SCK#&4:8#R (Clock Polarity)

IOty EFNDE, TANVEFIZSCKIZHigh TY, CPOLDN0EENLHE, TAMNV

20-3. CPOL&REEN/E
B IZSCKIZLow T, Bl DWW TIEE20-3.2[K20-4. 22 R TLZEW, CPOLEERE = el

CPOL | SCK%4Tif | SCK#1Tim
ITATERHSNET,
HeERenET 0 |t el
1 T R | H
® t'yk2 - CPHA : SCK£#H:&4R (Clock Phase)
ZOSCRALFIEHR(CPHA) Y FORRGEILT 4 ASSCROFATUR FIZITEATHNG T %004 cPHAMEEEE
B/ G E)SNADERD ET, FIC OV TIER20-3.LF20-4. 525 B TLES0, — —
CPHAREBEITA CERISNET CPHA | SCKE1Tim SCK#& {Ti%
’ 0 AJTEER H R
1 H IR E A ERE

® £y} ,0 - SPR1,0 : SPI/Ay4:#4R (SPI Clock Rate Select 1 and 0)

THH2EYMNITREBE L L TR ESNTT NAADSCKIEEZHIEL F4, HEHEE TOSPRIESPROIZIER) T, SCKECATA) TR
ny/ JE S fosc M DO BE 13K 20-5. TRENFET,

£ 20-5. SCKEEZIR (fosc=CPU/ny/ &K %)

SPR1 0 0 1 1

SPRO 0 1 0

SPI2X 1 0 1 0 1 0 1 0
SCKREIR# fosc/2 fosc/4 fosc/8 fosc/16 fosc/32 fosc/64 fosc/128

20.5.2. SPSR - SPIRRELY A4 (SPI Status Register)

tyh 7 6 5 4 3 2 1 0
$2D ($4D) | SPIF | wcoL | = | - | - | - | - | SPI2X | SPSR
Read/Write R R R R R R R R/W

FHEE 0 0 0 0 0 0 0 0

® t'yk7 - SPIF : SPIE|YAAER7I7)" (SPI Interrupt Flag)

EAERENTE T 3 DE, ZOSPIF777 ek E(D)INFE T, REIIALDFHF (AT 2 LY AH(SREG)DEEIIA L ] (DE' v h=1)ZH
C., SPIffEIL Y 24(SPCR) TSPIEIVIA B 7 FI (SPIE)E 'y b 3a% i (DS D725, BIDIAR N E RSN ET, SPIS T EEEEEDIFICSS
VA TSI CLoWIZBREN S 4L D720, ZAIVH ZDOSPIF7 77 Z [AARIZER E (DL E T, R T DHFIVIABMEEN )4 % FEAT§ HRFIZSPIFIE
N=NrT I Lo TREBR0) S E T, (D VICSPIFD R E(1)SH=SPRRAEL Y A4 (SPSR) & AE O I Fe Ix . F D% IZSPIT —4 L/ 24 (SPD
R&T /¥ AT HZ LI Lo THSPIF7 77 1 iR 0) SV ET,
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® t'yh6 - WCOL : EEEZFAJ79 (Write Collision Flag)

F—AEREHZSPIT =4 LY ZA(SPDR)MME N NA L . ZOWCOLE IR E(DENET, WCOLE yMESPIFE Yy NIZWCOLA R E(1)
SNT-SPLREEL Y 2H(SPSR)ZMED I Fedr . FDIRIZSPIT =4 Ly 24(SPDR)ZT /Y AT HZ LN L TR S E T,

® t'yh5~1 — F# (Reserved)

ZNHOE YyMIRMEH CTREROME D70 THRISNTET, FFROT NARED BEHIED T | ZOVY AR EP DRI FEIZZ
SO YMI0ZENTLIEEN, ZHDE yMIHiT e R E 102K L E9,

® t'y0 - SPI2X : SPI{EREF ] (Double SPI Speed Bit)

ZOEyINEREL 2 E D E, SPIAS EEEE B EORFIZSCKEE FE(SCK B A0 M5 12 & FE97(FR20-5. 2 H4), Ziuidfe/NSCKJE
232 CPU/RyI JEHI CHHZ LA B L £77, SPINIEREE L L TR EINDEFIZSPIIEfosc(CPU ey A KD /AF 7213 L R TO
HED AIRFESNET,

ATmegad8PB/88PB/168PBMDSPIA Y A—T2—A1F 7Ty 2 ARYRCEEPROMD EXHL 2 GiAEX)IhEbIET, BT 0/ 7300 LR
BIZHOWTIRII6E D A7 0 730 ) | T ELTEE N,

20.5.3. SPDR — SPIT—4% L 2% (SPI Data Register)

Eyh 7 6 5 4 3 2 1 0
$2E ($48) [ MSB) | | | | | | [ (LSB) ] SPDR
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

WA RE RE RiE RiE RiE RE RE RE

SPIT =4 Ly 22 LSPIREENL YV 2B LV 28 7oA VIV Y A DT = AR 1R DA Gt A EE A RE/R LY AT, ZDOVY A ~D
EXIALNT —HEEEBRLET, 2OV A DGR RIA TR IBEN Y A DZ G EE Gt AH L e 5| S L ET,
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21. USART

21.1. B

o & T HENE ST LT VY AS)

o [FIH £7- 13 IE R B 1

o [FI /g JEREY S AUT- LA B /e B
o EAMREER —L— e RS

©5,6,7, 8E/IFt yh T LI EAIT2AE L YADESNTL— LD K 1

o N T LIS TSN T AR E TN IMBEN VT A D E R IR

o T4 F=n'—=F kR

o L B

o RIEBR#ARY Y MR &7V A RIEGEEIE I 252 & T HE T B I 25

o ZIETET BT L RIET —F VY REZEE D3O DS BEL T EINIA T
o BT uh ot IE(EHERE

o (R IEFIMIEIEENE

212 1 &

USART(Universal Synchronous and Asynchronous Receiver and Transmitter)) 3\ 284424 D E S BEMHE T,

USARTIE =45 SPIENME COME L TEET, 133EH DO TUSART TOSPIENME | 227230, 31HDIPRR - & ALY 24 TD
USARTE JHIIIB(PRUSARTO)E v MEFRFL0Z EL Z & T L SN AT R E8 A,

USART O fSREAE R X1 XK 21-1. CT/RENFE T, CPUMNTIEARREZRL Y AF &1/ O AT IR TGRSR IR T TREnE 7,
X21-1. USART#E RZ &

A -----------------------------------------------------------------------------------------------------------------------------------------
H W - x|
§ USARTH —V—F Ly 24 e PRI RLE §
g (UBRRnH,UBRRnL) T 5
i v é
s e T eVl [«>GCD
!
N e NEES
g ‘*:D_. EAEBEL Y 24 )—» ey lEEE —-XDo)
R A
— j> USART(E7—4 Ly'ag | S {~V7 13w | EEHIEEE |
& n USARTZIET' -4 Vw24 | [N & E s J«— 2IEE
5 ZAST —HHRRE
N 1
+DF ZIEHEL Y AH ’—| 7 AR | b A [
o rnyrEARE e | ZEHEE %
USARTHll1H /IR 7E USARTHH 1l /KR USARTHHl /IR 78
L Z4A (UCSRnA) V¥ 4B (UCSRnB) V3" 24C (UCSRnC)
8—bit Data Bus @ @ @ >

3E: USARTEVELEICOWTII6E D EVERE | 57TEHDR15-9.25 R L TL7ZE0,

FERC XN ORERRIZUSART D320 FE 57 (En)ray A RGES . BB 5. B AT 97, HlEV Y AFE e iIc k> THAHE
HET, 70y BGHEEERIER -V — MR SR R PE A B BRI C Lo Tl b A ANER 7y 7 A9 B IR L BREIE DR £
7, #5670y (XCKn)E VX [FHARE RSB ES 1 T E9, 2G5 H0IT HH — B XA R/ EB(UDRN), EAEEIL V28 N7 84
8. B DEYN TV R EWH T2 OFIEGHEREIEE DR 7, EBEIALFREITIE A7V —LOBNG R UICT -4 DO fkkeis
EEHFLET, ZEITIay I LT =D HAERDT-0  USARTEN Db M54y T, BAMITIERIT —452E b Ed,
FAEMIOINZ T, ZIEMIT2EDOZEFEEFR(UDRN), BBV Y 24 N7 g, HIEGRELEIR A2 & £, ZEEITEEE LR
C7V=bERE L, 7V B T4 AN =TV A NV TARRD BRI TTEE T,
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21.3. Hnyh A Rk

Ty A R ER A X652 15 30 P e Uy y s 2 AR 9, USARTIAZMEIE R, 5 aJERIHA, R 32550 | [RIEEE o4->0)
oy BN ERRR A 32 L £9, USARTHIE/RHEL Y 22 C(UCSRNC)DUSARTEI/EFE R 4R (UMSELNO)E v M [F HAEh /E L FE [ B 7
DELLNEIROE T, (FEEMEGERAEIED Z)IXUSARTHIE /R EEL ¥ AF A(UCSRNANZ & D55 8 7T AT (U2Xn)t 'y MZ X ~CHil £
SnET, [FHEME(UMSELNO=1)%& 5 L& XCKnt /Zxf 92 il 'y MDDR_XCKn)iX7vy 7 5t 23 N R (25 & 8 1) 72134+
HAEEREE) O LONEHIBIL F7, ZOXCKnt LRI BB EA #9172 TE M 2h) T,

B21-2.1% ey 7 A pm BRE] R ORERK X A2 R L E T,

XI21-2. J099 4 R ERE AL

USARTH =L —h L/ 24
(UBRRnH,UBRRnL)
7 Josc Ujfn
AT 5 6 2 UBRRn+1 R R R
(PP g S i S e ) g [ G
A g
|1
CK ¢ ] > L[ Tx CLK
— XCKLL =m0 20 (B/F) |—» ﬂﬁ’ﬁgé/) ) r UMSELn
A A > 1
XCKO > ,]1, Rx CLK
DDR XCKn UCPOLn >
DDR_XCKn
Tx CLK  : 2¥57my7 (NEME =)
Rx CLK  : Z{57my) (NEE =)
=2 XCKI : XCKnt Vb OIS ATIE 5 (RIHITELE E )
S=an XCKO  : XCKntv~DWNERHEE (R L ER)

DDR XCKn : X § 2R =M [aL Y A2 DI v b
Josc CYRTh Juy ) fE K

21.3.1. K =L—-FRIRI/TORAIRINY) AL

BBy 7 A2 BT IR R B & R S E B ERE R e L T4, ATHOGERIZRI21-2 2SR TLEEN,

USARTH =L =} Ly 24 (UBRRn(UBRRnH: UBRRnL)) & T B a1 L5% & Al REZR R E 0 8 28 £/ 136~V — Mg IRER & L T RE 35 19
WS IVE T, VAT A 7r97(fOSC) THELITT D FREFHEEH 0 ~D F a4 E 5 £/ 1ZUBRRnLY ¥ A4 23 E ) L 5 B ZUBRRE
TRHRESIET, /oI IR0 T I RSIVET, Z07ay) 3K =L —MgdRes H 71(=fosc/(UBRRn+1)) T9~, i5{5H6
IEENVERERN AR L TR — L — MR RS 42,8165 B L E 1, & —V— MRS T yny s LT —A BRI L > CEE D
WET, UL, FAEIXUSARTENMERREI(UMSELNO), f%5# 5T A[(U2Xn), DDR XCKnt'y hDARREIZ L > TR E LD BN ERE R
(AR LC2,8, 16 B D NA R LB A1 A N 9,

R21-1IINEBHNCAE AR L T2y ) T2 D & B ERE RN A T B =V —Mbps) L UBRRE D R A& 2 £,

F£=21-1. %' =L—b LY 2A4(UBRRn){EET E =X

B 1EE K-L-ptER UBRRn{E&H &
BRI (U2X0=0) | BAUD =205 | = JO5C )
fEEFE R E /E (U2Xn=1) BAUDZ% UBRRn= ¢ Xf %SACUD —i|
RIS B BAUDZ% UBRRn= 2@%}—1

E: K -V-NIERSEE(E YN I TERSNET,

BAUD : & —L—} (bps)

UBRRn : UBRRnHEUBRRnLVY 244 (0~4095)

Josc

D VAT DR R RSy ) R

WDMDY AT A Jay) BRI T B OUBRRMEDFIIZ 127 H 0 F21-6. TEOLILET,
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21.3.2. f&EEIE (U2Xn)

HR05H BE I ZUSARTIHIAE /R BEV ¥ ZA# A(UCSRNA) CRER ZF AT (U2Xn)E v hE R E(D)TAZ LI > TR TE ST, 2O Yo ENT
FERMIEMEIZ LTI AR T, RMEEZ Y&, ZDL' v io&:&“ﬁb«fiéb\o

_CDE YADORREWITFESE LIERIBE I T DR E 22T 28 =V =My B D0 B EE 160681 L L ET, TiEb

SERNT —AERE Ly ) AT T4 (1673581 ;/Bzw_)?mﬂi%;ﬁ%_@%ét ﬂﬁb\ BEo T DOENERERIAME D IVDHERZY 2
‘TA gy R == NREDRE NI MELISNAZLIZEBE L TLEEN, EETICHOWTOR FERIZHVET A,
21.3.3. 44 ER90y)
S ey X R EE B ERE R I Lo TiEb N E T, RTEOFIR TOFEMIZ OV TCIER21-2 22 L TSN,
XCKnt VinH 087897 A JNIARMETEV N VIRBEGAAT—T7 V) DI S % e/ T 272D IZRHHEL v 22 L TRIE N E T, [F
HEL Y 2835 D H I1F 32 AE 5 CEW R DI JE T Ty V)R 82 i L7 T U220 8 A, 2O FIEA2 CPUZ
ny /7 JE DR IE AR HIA TR | ZD T Fe RAMEXCKnZ vy 7 B EI Tk Rz - THIBES L E 7,
Josc

T4

JOSCIAYAT K 70y ) JEDLETE FEARLF T HIEITHER L TLIEEW, > TREME AL DT —AE KO RHEMEZRET 572D W<
DD ZBINT D e HEEsNE T,

21.3.4. RHEAIDYIENE

RIHEABENE R E DI H(UMSELn=1)E&  XCKnt Vi3 /rys AJJ(REEEE) Fizid/ay ) O (FEHEE) DO EHENE L TEDbIVET,
BRI 13T A T L ay s ORAFEIX R C ¢, FEARFHNET =4 H J1(TXDn) 23 A B S D& Skt O XCKn /ey /5 ¢
ASIRXDn) B ERREINDZETT,

USARTHII4E1 /IR HEL Y 22 C(UCSRNC) DX CKnfE(UC  B21-3. EEAZNMEXCKNn443VY"

SXCKn ¢ 2=

74
T4

POLnE yMIT =48R ET —AEFTICH L TELLD) = TR

Yy I MEDNDDNERDET, B21-3.TRIND ! ! ! ; ;
EHITUCPOLNAR0DEE , 74 AXCKnod b5 0% XCRn ;
Eéﬂ ‘F[s#:J#JﬁT:BKH&éﬂiT UCPOLHﬁ‘E&E(])O) UCPOLn=1 RXDH/TXDI’I :X \ X \X

e 7 —AEXCKnD TR CEE S, EA b T : v i i ;
@éhij— UCPOLn=0 RXDn/TXDn ___ X X X

21.4. 72b-LHe K
1 ODESNTV—MIEEOT =4 vybeFEEIL y ERIAE v b, 5 IEE YN BB O BRERAEHAN7 EybCERSNET, USARTIZH
N7V =AEREL TUL FOMA GO TEZ T ANET,

- 1 BH#RE v E

©5,6,7,8, 9ty 74

© BECETITBEN) T4 Vb, FziTAeL

< 1 F0% 2 Bk yh
TV=hi3h FAL7 =4 EyMLSB) IS RIZHES BAAARL v TRV E T, ZDRITIRT —4 Lo etk D EALT —4 £y MMSB)E TR K)
BRI MR ET, AL 5, N7 BT =4 By bt AZIEE Y MO RHTIRA SN E T, BTV EEINDLE, F
TV=AZEo THEBIZEBSNDD, B ERETAN VIREEigh) I3 E T ET, K21-4./3 A5 b RER 7L — LB X% X
fELET, [ &ty MIEEEIR T,

E21-4. 17L—-LDIERK

IDLE)\ st / Do X D1 X D2 X D3 X D4 X[Ds] X [Del X [D71X[Ds]X [P] / Spl [spzj\ (St/IDLE)

< 1 7L—A
St BRERE YM (FIZLow) Spn &1Ltk (Fichigh)
Dn : 7 —4 t'yh (0~8) IDLE: #51%672L (RXD,TXD=High)

P AI7A Eyb (BRI

USARTIZ X > Tl 57V — A EULUSARTHIGE /R AEL Y 24BE C(UCSRNB, UCSRnC) TF —4&E# 4R (UCSZn2~0)t vk, N7 (3%
P(UPMN1,0)t vk, 42 1EE Y NEIR(USBSOE YMZL S TRRESIE T, ZEHEEEFHIIFRILEREEFE N ET, TNHOEDE Y R
EETL, EZFE M I U CTETHPOBEZRIEETAZLICEREL TN,

T =4 RBRIN(UCSZn2~0)t yNI7V—AN DT =4 'y MIAE RO ET, N I74RR(UPMNL0E Yy MINY T4 'y b FF Al SFER (A /18) %
HELET, 1EIF2E Ly O E B B0 IS [kt y MEIR(USBSn)E Yy MZ K> TITWET, ZE I FE 2 by M B L £
T, o TV B (FENIZR A DZ IEE v 3 0(Low) DG AT IS TS IVET,
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21.41. N7 EYMDEHE
NYTA By MIART =4 o rOHEM A GRER M (Ex-OR) A 1TIZ LI Lo TRFESIVET, HEAITADME DA S 1T HE AR B I O
FERNRERSNET, N7 EybET =4 EybOBIRITR D LB T,
{BENT4 E'yh = D0 Ex-OR D1 Ex-OR D2 Ex-OR ~ Ex-OR Dn-1
LNV T4 Bk = D0 Ex-OR D1 Ex~OR D2 Ex-OR ~ Ex-OR Dn-1 Ex-OR 1 n:7—4tyhE
fEST-838 ANV EyMIESNIV—ADIRHE DT —4 b g Ik y M ICRL B S E T,

21.5. USARTDO#JEA1E

I DWBIE TR HDI _5‘64OTUSART TSN T R0 F8 A, BEAER 72 ML TN AE B 5 B R A7 9 D8~V —
MR E 7V—bIE R E . BB EE I DY £7, EI0ALEREIUSARTHERAEIZEAL THIHLZITHO L& AT—HA LY 24D 2 EID
IABFFRI(DE YN iﬁ#%(o)éhé(%bf RENAB D SIND)RETT,

i e Vel E AN = WY A U C 2N R I K et W Y: T e w‘x&ybifﬁéhé,ﬂ;ﬁf'a‘ﬁEPa:“éﬁqm%%rbif;u\:}:ME%:L«
728N, USARTHIE /R AEL S 2F A(UCSRIA) D IXE 58 T (TXCn) 777 1B EE O 2EA LT TRAEITMH 2 . ZE52 T(RXCn)777' 1%
%Mﬁ@mﬁﬂmﬂemr‘w% A2 F9, 20 BIGREF 4V _Txc7§7“75§4ibné%é\ K2 DEFUSARTT =4 v
V' AS(UDRN) DS ED DRI TXCn7 77 MRS N2 T U7 BN 2 EITERE L TLIESN,

WO HIRUSARTHIEMba—N Bl 23R 372 7 ) SRR ECE RED B BUIMEERIZRIL T3, ZOFNIEE7V— A TR ) 7 & ff
HCEN A ASEE ) FE R B ELARE L £, & —V—MUBRROEIZBEIE D5 [ #EL THE BN ET, TV 7V EEETOR -V -5 150
R17:R16VY ARSI D LR ESIVET,

TtU7VEEE7 Y 745

USART Init: OUT UBRRnH, R17 s —L—hRE (AN AN
OUT UBRRnL, R16 s —V—hRECTFHLNAD
LDI R16, (1<<USBSn) | (3<<UCSZn0) ;s 7V— A A EUS
OUT UCSRnC, R16 s 7V—AE G E B v, 215 1ty )
LDI R16, (1<<RXENn) | (1<<TXENn) s IR T AME A B
OUT UCSRnB, R16 IS Al
RET S EEONH LT~ 187
CE:E7'ny 7445
#tdefine FOSC 1843200 /* MCUZmy/ JE 145 */
#tdefine BAUD 9600 /% BHJUSARTH —V—NEEE */
#tdefine MYUBRR FOSC/16/BAUD-1 /% HBEJUBRRnfH */

void main(void)

{

~

USART_Init (MYUBRR) ; /% USARTHIHL. */

~

}

void USART Init (unsigned int baud)
{

UBRRnH = (unsigned char) (baud>>8) ; /% K== R ECENINAN) */

UBRRnL. = (unsigned char)baud; /% K== RECFRINAN) */

UCSRnC = (1<<USBSn) | (3<<UCSZn0) : /% TV—AEREEBE v 2fE IEE vE) */
UCSRnB = (1<<RXENn) | (1<<TXENn) ; /% EZAZET */

}
FEIEDI-FHI DT ZZTELIZEY,
FIDIAH DEEIERLGI HEL TV MERE F D DL T JDEALLIZABHE N —FU BMERCEET, TNEBZLDISHIETR -V —h

SO Y AR D E TE L2 EAMEDIL. 2SS AR COMBLa—N T EN—F N EBEE T 50 13t ol/ 00w a—
NEfRELILET,
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21.6. T—#1£{§ - USARTE{ES

USART {5 BRIZUSART #4801 /R BEL 24 B(UCSRnB) Ti&(E #F Al (TXENn)E v MR E(1) T DI Lo TSN E T, BEH0FF
AEIHE, TXDnk Y OFEAEL" BI/EIZUSARTIZ L » TSI, EEHOESIH /1L TOMEEL 5 2 bVET, MO EEET
IR —BEIFAR —V—b, 7V—LTBR BIWERRI DR E S iU E A, RIIEMED DDA | XCKRnt™Y D(Z13)/uy/13
RS, BE/uy L TiED L ET,

21.6.1. 5~8Eyh T4 IL-LE(E

T AEBITEEESNDRNET AL B ERE ISR ET DL Lo TRtAE £ T, CPUILUSARTT —# L/ 2#(UDRn)l/ O\ (&
ELZ LI THERE SR ETEET, BEBETNOT —AIB IV AN HTR TV~ b a5 M NS TR B Y 24
~BENET, BEIL Y AIT AN VIRIEGEEHEITH LIS, FITHERTO7V—AD R OE 1L Y MEE R, HHIZHHRT -~ &75@%%
ENFET, BEIL Y MNEFHLT 45/ ESNDHE, K== LY 22(UBRRnH: UBRRnL) &8 ZF 0] (U2Xn)t v b, F-Bh/ERERIC
TIIXCKnt V2> THZBNABEE Tl o057V —hrlintLFE T, Sy MR D7V —A%#HEX  UDRnicE );nf_iut /]\
IS ET,

W Oa— FIZUSARTHIEE /R BEL Y A A(UCSRNA) DE(E T =4 LY 2422 X(UDREN) 777 DR =Y ) % HAe L T~ i /e USARTE(E
BB RLET, ZOBEBEDNSLRNCUSART A HIEI LS 2T U720 E A, TV 7V SRETOREDLRET —HIR16V Y 24
RIS NAD SR ESILET,

TtU7VEFE7 Y 7L

USART_Tx: SBIS  UCSRnA, UDREn EERREH 2 X TAYy T
RJMP  USART_Tx s B R R 2E X 1k
OUT UDRn, R16 s T —HEE GEE BRAR)
RET SIEON L e~ I

CEE7 0y 74461
void USART_Transmit (unsigned char data)

{

while ( !(UCSRnA & (1<<UDREn)) ); /% DG FRIEED 2E X1 */
UDRn = data; /x T —HE(E (EIFBRALR) */

}

E9EDA-MHIZ DT 2T ELEE Y,
@Fﬁéﬁziﬁuéné«%%ﬁﬂv — AR E T HENZ, UDRENDOIR AL > CTEEBEES N EIR 0% Bl Hb E9, 5654
WX HIA B AN A, £ OBIDABIBN—F 55 S A RIS

21.6.2. 9t™yh T4 7I/—A5$1§

9ty b T =ADMELINAEE(UCSZn2~0=111), 74D FALNAIBUSARTT =4 LY AZ(UDRNIZEDILDHDIZHEAL - THIE v A
USARTHil ] /4R FEL v A#B(UCSRnB) D E(E 7 —4 'y hS(TXBS8n)t y MZE 72 uiZ e FH A, IROa—NHlIFoL vt 74545
EEEBERLET, T 7 VEETORELRET —HIRITRI6VY A THEMEN DR ESNET,

TtU7VEEE7 Y 7L

USART_Tx: SBIS  UCSRnA, UDREn s IE(E AR R 22 & CARy 7
RJMP  USART Tx s A R AR R 28 X 1k
CBI UCSRnB, TXB8n SO YN OITARGR TE
SBRC  R17,0 s IEE T REHIL Y IR0 T ARy 7
SBI UCSRnB, TXB8n ; FBOE YN LIZER B
OUT UDRn, R16 3T ARG GRIE BHAR)
RET SIEONM L e~

=:8705 7L
void USART_Transmit (unsigned int data)

{

while ( ! (UCSRnA & (1<<UDREn)) ); /* EERRERZE %ﬁfxﬂé */
UCSRnB &= "~ (1<<TXB8n) ; /% TXB8Z 0T R E */

if (data & 0x0100) UCSRnB |= (1<<TXB8n); /% HHIL M R1TNSTXBS~EF. */
UDRn = data; /x T =HEE (EIZBALR) */

S B OEE BT MR RE TEIL TV ET, UCSRBnO N AN F LS T 5L, UCSRnBOTXBSnt v s w4 E;
BT DN ) e bid ok TEET,
IEDMA-NEIZDNT | ZTELEEN,

Iy MNIEE 7wy P B E R OT VA 7V—hakBl] . Bl 2 X FEE L TR OBIRI T Z LN TEET,
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21.6.3. EIE777 LEIY A H
USARTEEERIITIRIEZ R T 22D 77) USARTT =4 L/ 2422 X (UDREn)EEEFE T(TXC)NHV ET, 777 13 EI0 A %5
EFTADITfE 2 FT,
USARTT 4 L/ 2822 &(UDREN) 7 77 1S BB E S S BT R T - 2 2 T A Y N CTE QDD EINERLET, 2O yNTIEERE
EENZE DR E(DS AL, EEBEE DB EN Y AR IEBEI SN TLES TORWNIEE SN RET 12 G T RHCAERR0)S
NWET, FFRDT NAREDILE DT | USARTHIE/HRBEL Y ZHA(UCSRNANCEL L X  HIZZ DO YMI0ZEN TN,
USARTHilf# /IR FEV ¥ AFB(UCSRNB) TF 4 LV A4 22 X EINIA B FF ] (UDRIEN)E v I3 12 E D & (REIVIABZ DT Al ST
IZ)UDREn7 77 I3 i% (1S FLTWBERY, USARTT —4 Ly AR ZE X ENDIA LN FEITEINFE T, UDREnIZUSARTT —# L¥ 24 (UDRn) &
%@%L R o THERR(O) SN ET, BIVARBREY T~ B EMEDLNDEE, T4 VY AFZEZEDIA BV —F I XUDREnZ iR (0) 457
DIZHTHRT =42 UDRMIELD, 74 VY AR ZEZENDA B EEE LT B0 EBLNETORTIIRRLT, ST —HEiA
FN=F AT L THHT LWEIDIAL DS F R ZD E T,
BE5E T(TXCn)7 77 1 EE BB EI V AN DSR2 7V~ 0B BN SN TLEW, B SR TR T — 2 DS BAEAEE L 72O BRI
HEDSNET, TXCn7I77 1LREE TEVIALNETINDEE, BEBIZARERO)SNDD, FIX IO YMIEIZIZELZ LI
Ko THIEBRO0) TEXE 9, TXCn7 77 1L EBIGH 7 0y AN EE 58 T %, B HIZBE R E B L, ZEEME~BITLR T LD
IRUNRSA8GHAE D LS 7)Y —H(N—TT 2T Ly R)EBEAVI—T = A TH AT,
UCSRnBCiE{5 58 T HIVIAHFF AI(TXCIEn)E v MSER E (DAL, (BFEIAZ DT Al S TCWIUE) TXCn7 77 33 B (N AR B RE
USARTIXETE TEIVIAANFEITEINFET, KE5% TEIALBMEbN DL E, FIVIABRMLIN—FNITXCn7 77 & fRBR0) L7 Th
L ZHITBINIAB R EITEND & HEIFIZ T E T,

21.6.4. N)T4RER

NITAFERHTEFN TV =L T =HZF TNV T4 Uyt L E T, AT By bSFF A &N DE(UPMn1=1), 2515 10 ) A8 5 FR [0 5 1
ELILTVBIV—ADIHET =4 EyhE T MO IE y MIIA YT EyhEfR AL E T,

2165 FIENEILE

EAFERDZE [E(UCSRNBOUSART 25 7 Al (TXENn)E v b=0) 13 AT H LR E P OX(E D58 TSNDHL S 758, HEBEL v 24k

A FRMEERL Y AP EEZIDRET e G FR VR ETHEIRVERE A, ZIEIND L, BEEITHITLTXDnk V(DOFEHEE"
FERe) & I LEE A,

21.7. T—4%{§ - USARTZ{E &}

USARTEAZ #RIZUSARTHHill 4 /K BEL v A#B(UCSRNB) T A5 7 FI(RXENn)E y MZ 1 2 EBL SIS TR SN E T, ZEHNF IS
NBHE RXDnt Y OREEHEL Y BIEIZUSARTIZ & » THEME L, ZEHOBESIATIEL TOMREE 5- 2 DIVET, (I EYIZE M TH
MAFDRNC—FE IR =V —b, 7V—0JE, B ERERIASEE E SN2 T U0 E8 A, FIIEBNMERE DDA . XCKnt™Y D 7uy /i
Rk rnys LTl Ed,

21.7.1. 5~8t™yb T—4 IL-LZ(E

AT I AR BRMAY M R T DRI T A 2 BAA L £ 97, BRAAE Y MR &L Yy MIKR V= E721IXCKn/ ey THREE L, 7
Vﬂ@ﬂ%/‘w@%ﬁ:t“vbz’)?%{%éﬂéifﬁfiﬁbw‘wW«%@Uéhiﬁ“ FUZ I Y MIZIE I Lo TSN E T, HAID
By MRS EINALH S THL . ZERBEN  AIIELRTIV—ANTFIET HE). ZOBEN VAL O N B ITZEFEETBN ~B X
NFET, ZIEEEERITUSARTT —4 LY A#(UDRn)I/ O EZHi T e Z L2k > TEHEO £, Sy MRI D7V —h%fH L& UDRnA B¢
Te7 4D _EATE Y MIOTEDNET,

D= FIIZUSARTHIE /REEL Y 2FA(UCSRNA) DS AE 52 T (RXCn) 777 DR =Y 7 A UL U~ f 7 USART S Z RIS A R L
T, ZOBEBDMEDONEASFNCUSART I LS 22T iuiE e E8 A,

7t/7 IJ Bk 7 EI’] 7-L\1§“

USART_Rx: SBIS  UCSRnA, RXCn s ZAE5E T CARy 7
RJMP  USART_Rx s A58 Tk
IN R16, UDRn s ZAE T AU
RET SEEON L e~ 18

CE =] u|:17 EI’J 7L\1§IJ
unsigned char USART Receive (void)

{
while ( !(UCSRnA & (1<<RXCn)) ); /% A TE T Fi */
return UDRn; /¥ ZIET —HEUS: %/

}
E9EDO-NEIZ DT 2T ELEEN,
Z ORI IREE R A S A TEA R T RIIC. RXCn777 ORI L > CRAE BB SIS T — AN EE T O EMIC B £,
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21.7.2. 99k -4 IL-L%21E

9t'yh F—AMMF I EEE (UCSZn2~0=111), USARTT =4 L/ 2Z2(UDRN)DS TN AN 3T e D2 HE 3> THEIL v bASUSARTHIHE
JIRBEV Y Z4B(UCSRNB) D257 4 £y FRXB8nE v Mo Et £ i 7en A, ZOMRANIZ7V 307 85 (FEn), A—n"—7v
£ (DORN), N UTAF8D(UPEn)IRBE7 7/ 126 1 FH SAUET . USARTHIE /R BEL Y ZZA(UCSRNA) IR BEIE A FE 70 . F D2
UDRnST 4% 3t A CLIZEVY, UDRn I/ O EZ i e Z E N2 (EFIFOFEMET T O IR BEZ IV IR 2. EDOHEF., FIFONIZRE ShD
RXBS8n,FEn,DORN,UPEnt M THEIN 0 E4,

WOI—NFNTE yh 7= LIRBEL Ml )5 24 ) i B 72 USART 25 B A s L £ 97,

TtU7VEEE7 Y 7L
USART_Rx: SBIS  UCSRnA, RXCn s 5E T CTAYy 7
RJMP  USART_Rx s 5B 58 Tt
IN R18, UCSRnA ARARET7 77 B
IN R17, UCSRnB s 2B oL v N IS
IN R16, UDRn ST A B
ANDI  R18, (1<<FEn) | (1<<DORn) | (1<<UPEn) 2 BT
BREQ  USART_Rx_V ; FEIAL Ty
LDI R17, -1 s BEC-UERE
LDI R16, -1 ;
USART_Rx_V: LSR R17 s RXBSE vty NN (&~ Bl
ANDI  R17, $01 ;s RXBSt v D A %h
RET SEEOVH L e~ B
= ul:l7 u7 7L\1§|]
unsigned int USART_Receive (void)
{
unsigned char status, resh, resl; /% —WEEEER */
while ( ! (UCSRnA & (1<<RXCn)) ); /% AT TE T R */
status = UCSRnA; /% ARRETT I BUS: */
resh = UCSRnB; /% ZASHIL Y NS */
resl = UDRn; /% BAST —AEUS */
if ( status & ((1<<FEn) | (1<<DORn) | (1<<UPEn)) ) return —-1; /% {385 C-UERE/1EF %/
resh = (resh>>1) & 0x01; /* RXB8t v h D H A hEx FAL~ */
return ((resh<<8) | resl); /% FERIE b T HEUS/1E IR/
}

E9EDO MMz DT 2T ELIEE N,

A& B iﬁmﬂﬂﬁ%ﬁiﬁﬁ 2, BTDI/OVY A%V A T7AMZHEAE T, AT EIN AR ETIALE 23 FTHE72 fRY .

#’rﬁv —H%& H BT AN TEDZ, fcil 722 5 E R 20 E5,
21.7.3. ﬁﬁ”‘“??i’}‘}‘:iub)i&ﬁ
USARTSZ G BRI 1T ZAG T DI BEE R T 1 DDT77 BBV ET,
USARTx1aET(RXCn>777 IR T — AN RR AR AT T DR L ET, 20777 132 B R AR R T — 4 D EE T DI
21T, ZEBER N ZZEOHRE 5L, 4%51%%%%“~%Aifm\)ﬁéf \20CT, ZAEH AL IEENAHE (RXENN=0), 25 FEME A
WIS, ZORELLTRXCn7 77 13012720 £9,
USART?EIJ«EU/% El Y 2#B(UCSRNB) CUSARTAAE 58 T E1V3A A EfF_I(RXCIEn)t“/W;&Tf(l)éné}: (EFIIAZDFF ST

TIDRXCn777 R E (DS TWBERY, USARTEAZ 58 TEIALNFEITSINET, BINIALERENT —4ZENMHbndlx, ZE
58 T ENIAIN—FIFZRXCn7 77 R (0) 3 H7- 8 IZUSARTT =4 Ly 24(UDRn))> &%{%Lfc?%%éﬁifm‘hai“focm“\ {7207
T — BENAZN—F VAT L THHT LWENIAZ N HEG IO R ET,
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21.7.4. ZEEEIFY

USARTEZAZIZIZ V=30 Bt (FEn), 7—4 A—~"=7v 3£ (DORn), NIVTAFRV(UPEN) D3> DR TTI RHVET, ZnbHe
USARTHlI4E /R BEL ¥ 2 A(UCSRnA) &7t e Z & TT/RATE E T, B 777 x4 2@ ST B F IRREE R L QD7 — L\J:it W25
EBRREICRBEISNDZE T, BH 777 DB ESNAT-0 . USARTT =4 L 24 (UDR)I/ O {8 & 5o 2 & DSREEER 5t 7 HH LA [
YR Z DD T, UCSRNAIZZEEETB(UDRD) DO ENIFE EN 2T id 72 A, BE 77712k 22 0tho @ 53y 7 =7
DZDTTINENEZIABLEITIZ LIS TELTERNZETT, LL, fFROUSARTHERR) I3 D B A #MED =% UCSR
NANEDPNDLEX 2 TO7TIFNCR ESNRT TRV ER A, BE 7773 ENBEVIALEZ AR TEER A,

TV=3v ) B (FEn) 777 1 33 B R AN S LT, IRICEE AR IA A ATREZR 7V — A D 1S 1Ly b EEZ 7R L E 9, FEn777 1345 1k
Ey N IELL (Hight L Qi ENIFIZ0T, B IEE Y MR IE(Low) /2 o 72 IZFEN7 77 131 T4, 2Oty MIFHEAFZVIRBEDR H |, th
Wik ieAR | B CORIEIZME X 77, ZEH A RYCEE DL OIS IEE Y M B 95728 . FEn777 IXUSARTHI4#E /R AEL v 2
AC(UCSRnC)DFE IEE y MEIR(USBSn)E Y MR I L > T E U SN FER A FEROT NAREDOIEMED -8 UCSRnAIZEL L
% l% Zor /}‘%0 uFRH/EﬂL/VC<7L’éU\

T =B A=nN'=TFEAE(DORN) 777 X ZAGREE T S — MR BEED T2 DT = KRB R E T, T4 AN =T NIZERRE 2TV —0)
75HWT ROVFHTV—h T =ANRZEBEN Y AF TR TEY, CEIZRO)FELB G Y M RSN ICEE & £ J, DORn777
RIERD, H R IZUDRNSHEATE 7V —AERIZUDRN S HE T 7L — AR CTLO LA EDEFI7V— LN KOV TNET, [FROT A
MJ:@;E EMEDT-6, UCSRNAIZEL L& FIZZDE YMI0ZEWTLIEE W, DORNZ I/ I3 E SNTT 4D B 8L Y A bZAE
TR ~IE IS B S e KR _ﬁﬁrﬁ?(o)‘éhiﬂ“
M J‘MahD(UPEnWW I LZABREE BN DR DTV —ATZAZ u\")*ﬂﬁ‘mﬁié@otx%fbiﬁ“ NITFARRAEDFF A SFL TR
A UPEn777 10N FO FT, BFkDT NAALEDOI@IED T2 UCSRNAIZEL L WIZZOE Y MOIZIR EL TLEEW, &
D§<®u$ﬂﬂ ZOWTIIIED INYT4 EVMDETE I ERDO TN TR R A ZE<IZE0,

21.7.5. N)T(RESS

NITARREZHINYTARER] ATy MUPMn D23 E(DENDETEHEE I FT, FATENDLREN) TR E O (L E7- 1%
FEOIZUPMnOL yMZ X TRIZNET, FFal&hd e, N TR s i@U?.SW—AWO)?—& By bONYTAEFHEL, ZOREREE
BVEFNTV=LANDONIT4 Ve L E3, BMEORERITZET -4, (F 1k v I CZ BB E IR SN E T, TOBN) T4
D(UPEN)777 137V —AMINVTA BE RHDNEIRE T DT, VTN =T I 2o TRite e TEET,

UPEN7 77 13X B AR R D FE ENAF DRIV — A CTZAGIRFINITA B DB | DIE TNV TARRA DS FF P S AU T2 (UPMn1=1)
AR EOESNET, 2O YMIUSARTT =4 Ly 24 (UDRN)A FHENDLETHE T,

21.76. RIENEIE

9é1;.éf£<‘:ﬁﬁ€é’] \ZZABEROEE IR C9, o TSI T T OF 5? TRbFET, ZBIEENDEA S T 5L, USARTHIE /IR
BEL Y MB(UCSRnB)(DUSART {EFF AT (RXENn)E Y b 0IZFRE) . ZAZ BN IEHITCRXDnd b b OREHERRE A BN L A, 5
%FIFO%&%@T%M% EERE L EINDLARES N ET, %?i@f%ﬁﬂmﬁ%?ﬂcﬁebﬂi%

21.7.7. ZIEREEBDIKE

%;mpoﬁ%@f%rs IIZENEIEINDEEEGL S T 58, BEMIINEEZZIOINFE T, RgtT —AIkbn T, Fl X8R
REDT=% , B IMERITRER AR ZESI N 2T 72 5720 6 . USARTHIEARBEL Y 22 A(UCSRNA) D215 58 T (RXCn) 777 )3
ﬁq:@(o)é:héiTUSARTr —4 LY 28 (UDRn)/ OB Z 5t A TLIE &, IROI—N T2 E R E S O F ke R~ L E T,

Tty EEE7 Y 7L

USART Flush: SBIS  UCSRnA, RXCn sRBET —4BH TAFY T
RET sARFET =47 T IR
N R16, UDRn ST A5
RJMP  USART Flush sARFET AL ETCHkRE
El un7 D7 7L\1§IJ
void USART Flush (void)
{
unsigned char dummy; /x —HFEEE TS */
while ( UCSRnA & (1<<RXCn) ) dummy=UDRn; /% KT APt AT o/

}
E9EDOM-MHIZ DT 2T ELIZEN,
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21.8. IEREEAZ(E
USARTIIIERIMI T — 425 RO 7= Dyay ) AL T A A& ifiﬁ“ ay ) PR R B R B XN E A AR LR =L —b Jay)
ZRXDnt NZHBIZE T BIERAE L7V —AMZEHE T DD b ET, 74 AR R IR Sy Ma AR @@ O P8 S B
L., EIUCE > TREH OMEET I EASGEL ET, FEFRMISZAZEERFIINER —V—h 7oy G B BIE7V—LEE, 7V—AR D
VMR LET,

21.8.1. IEEEAIDYI B AE

Iy B BRI P Ry ) 2 B BB 7V — A ML S, B21-5.13 817V — A DAL s NOBRIR FIRZ RAEL 5, FRH
PR UHE R B (O —V — D165 . (BN CBIE T3, AR FUIK PR EEREULIELO = 00 [ 175 e PR L
T, FEEBMEUZXn=DZ MR OIS A RIBRICIER L CLIZS0, BRIE S OIRXDn{E 5787 (N M 5 5L  bIF OB 72L)
DT ONDTRITT,

X21-5. BAIARE D IRER

RXDn 74NW BRAAE v b / tyho
s S N
(U2Xn=0) 0 0 1 2 3 4 5 6 7 8 9 1011 1213141516 1 2 3
N S N N R N SN S
(U2Xn=1) 0 1 2 3 4 5 6 7 8 1 2

yuy) FEAE R ELE S ASRXDnfE S CHigh(TA M MbLow(BlAR DOEB A M52 &, BllAy MR FIRN S LET, I“CfTé
NDINTERIR LT R D Lowtk Btz BIRL £¥, £DRIZ/ny) AR ITA BRI v MG SNDDERD DT FRHE
BRI L CTERALS,9,10, 5B (EIZ 56 L CTERERA4,5,6( D AR E 7 (RRE )7 3C im%?ﬂ)(réi’bt&ﬂi%’éﬁ)%ﬁib\ifh vV
53[ET2E LA EOERIRD I ELHighb ~ VO 5565 (S EIR) . OB v NI R Eﬁﬁﬁ&bf#"f%ﬂ X'fn FRIXROHighHbLow D
BERUMO T, TNEGF R IS DL, 7ay ) AR BRI RS L, 74 AED RS ET, ZOMR
WEFNETAS ARy M IS IRENET,

21.8.2. EREAT -4\ E

ZAGFR 0y I D BAARE y M R b SN D LT 4D RO bIVE T, 7/ AR IAR B T16E il B T8 B DI Bl 4
ZAENVET, B21-6.137 -4 EybEn T4 EyMDERINEZ RLE T, SR BUIHATOSRICFELWESZEAONET,

H21-6. 7—4 E'yb&nYT4 EbDEREY

RXDn  E'vhn-1X E'yhn X E'vbnt1
s S S N N N
(U2Xn=0) 1516 1 2 3 4 5 6 7 8 9 10111213 141516 1 2 3
A A S A A N
(U2Xn=1) 8 1 2 3 4 5 6 7 8 1 2

ZAF LT YOG EE DR EILZ G LTt v b P RO 3B CRR BB D 25k 2 BD Z Ll > T T E ™, ZOH 038 FULK
FOFRCFEREJFE ST O IE B lo ko> TS E T, 2RO FIAITROIATONET, 2FIT 23N
Highb N VAR BIEZAE L2 y MR R 235508k S E T, 2F 7213 23RBS Lowb AN VAR BIEZE L2t y M0 sidk S £, =
DZHRFNEIZRXDnb Y DR FEE B2 5 L THRIBE B I I 2w (=2 7V D INBE E T, ZOFAFIRITEDRIZTERRT
Vb INZAEINDFETHRDIRENF T, ZAUIRAIDOCEEDE LY IR G A ET, ZIEFNTIV—ADRP)DE L v &Y 2 &
IHEBLTIERN,

B21-7 0345 (L8 Y ORI ER 7V — 2D e b O BRAAE Y M AG O FIREME 2 /R L9,

B21-7. fE1LE D IRIRERDBAAL b DIRER

RXDn / 121k b A B BA#AE'YE G
A RS SN NN N N N O I I
(U2Xn=0) 1516 1 2 3 4 5 6 7 8 9 100/10/10/114 15 16 1 2 3
S N N S S S
(U2Xn=1) 8 1 2 3 4 5 6 0/1 8 1 2

TV—AN DOy MK L T TN A D LRI UL IR ME Iy MIB I Th N E T, E Iy ISERBLOEL SEERSND e, 7TV B
(FEn)777 3% &SN FET,

HHITV—ADOBRIAL v MR T High B Low ~D BT L I BT > 7= e 2 Db Yy MEIZEBL T F7, EUEEEIETORYVIDLowl
NVERRFUIR21-T.0OAS TEVEE T, (SHEEECORIDLowk N IBAIZENET, CAITZARESDE LYy MO )%
RLET, ZOFRWERGAE Yy MR G OB ERE I 2L $ 9,
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21.8.3. EREATHOENEEL

ZAETEROEVERIHI I ZAZ LTt v M EINTBRNC A R LT =V = ME O AR —EN AR TE L F 97, IBEENE T X5 FE I TETE DLy
MEETIV—AZ 5 HLTZ0 . NEEIC R A LT ZETBOR -V — 3 EE L L 72 (R 21-2.2 ) FEME B IR B A =70 WA . BRI R
BRIV AR R CE R A,

RN BIZE T —HHE L NERZAZ ER —V —MNE DO LR R I 2 F9,

~ (DO+1X%S ~ (D+2)xS
T e v o.io Rfast = oo
S-1+DXS+Sp

(D+1) X S+Sy
D DT AN TADE Y (5~10)
S D By 7e D ORI (BEERE=16. {%E=8)
S ZEARITEI RO EE = FEAEH=8, {%iH=4)
SM ZERITEES RO OREGE B GEAER=9, {%3E=5)
Rslow : 1EZERIF —V—MZx L THER CEARIEZEL Y MEE D R TT,
Rfast : 1EZERIF -V—MNIX L THER TEOREZELYNEEDO HETT,

R21-2IFFFR TEDIMKRZARHE —V— AR T, FIEEEEICIE, KOS OR -V = NEBIFFR 0305 ZLICER LTS
Uy,

®21-2 FRERLEETOREMN L -MERRKHFRRE

slow

b ZHEEEFNE (U2Xn=0) fEREIME (U2Xn=1)
Rslow(%) | Rfast(%) | #8 G EFRIRE(%) | HEREEF AR 2ZE (%) | Rslow(%) | Rfast(%) | S EFRIRE%) | HEHRLE%)

5 93.20 106.67 -6.80~+6.67 +3.0 94.12 105.66 -5.88~+5.66 +2.5
6 94.12 105.79 -5.88~+5.79 +2.5 94.92 104.92 -5.08~+4.92 +2.0
7 94.81 105.11 -5.19~+5.11 +2.0 95.52 104.35 -4.48~+4.35 *1.5
8 95.36 104.58 —4.54~+4.58 +2.0 96.00 103.90 -4.00~+3.90 *1.5
9 95.81 104.14 -4.19~+4.14 +1.5 96.39 103.53 -3.61~+3.53 *1.5
10 96.17 103.78 -3.83~+3.78 +1.5 96.70 103.23 -3.30~+3.23 *1.0

E: DIET =4 EyMEENTT b AR Y METT,

GRGE) FEIIR21-21THE A R21-3IMHEAFTLH L COET D, LN B S 72 50I1cR21-2.L L THED LT,
ZASTRR - —hOHES R KEF R AR BT R KR B R EE R B EZ B THEDETHLVHMRED T TELNE L,
ZAGHERR —V—NEZIZK L C2 DR IVGARE N HVET, ZEEDVATA Fuy)(XTALIFMG & &0 SR S I L CTF
WZETORZEEDRSHVET, VATA Iay ) LT DD A NVREIRE 2RI FE E B £ A0, (RT3 NIREN - TDY A
Fh 7y N IIRE TR EL T2% 5k 2 TERAADE LNER A, 20 B DRV FRIZLVEIE e T, & -V EIERITaL
TR == B AT DI AT MBI B D IEfE 2 Y A Z H I ATOZ LT TEER A, ZOHE ., WTRERLITZ T AN RER RV A%
5.2 AUBRRMENME 2 F5,
21.8.4. 7L—LBAIRIRH
USART7V—ABRAAIR HH BRI T BRAARY y MR I IRFIZ T AN v, A/DZEERHEE AR, N T—270 N D=2 =T AFUNA | JEBRAS N A DR 1)
YEFHEMNBMCUE T 2N TEET,
RXDnt" THigh/»HLow~DERE 3 S ND L NERSMHz R IR 2348 B SAVUSART /ey B3 FF AT S v E T, K =L =3 NFB8MHz
A PRGEN GBI L I 4B T U IEENZ 1T —4 TV—hDERVES(ETAZ LN TXET, NESMHz R IR 2R D B e R 1L
WEESEETEILLET,
USART7V—AB 4G I3 FERIHA L R O i Eh {ERZRE CEIZ 97, ZAURXUSARTHIAH /R HEL ¥ A4 D(UCSRnD) D7V — AR b HH 7
AI(SFDEn)t v (112) EL B LS T RIS E T, USARTBRAAFIVIA HFF A (RXSIEnE v MRERE(DINA725, BRlGIR HFFE D
IZUSARTSZAE BAAAEID A ARSIV E T,
BRAAEIOIA TR 72 U CZ ORERERE FH I . BHAARS H ZRFE A1 BRI P Mz R HE B L USAR T/ 0y 2 1E PRI L, RIS 7V — A2 [2 & D
DOHHIENTTT, DIy IZAE7E TEVIALPMCUE R T ETEILINIZEETT,
FIHIENETZRE CO R KR —V—MNILUA T D IINTT ANAADE Z S AR I B ET B IR R LT,

© TANVETITA/ D B S EN S VAT Jay) KK/ 4

c NU=R NT—=Y =T ABUNAETNTIEIEAS N AENE  500kbps
FEFWIEMETZRE TORRF —V—MNILL T DO INTT ANAAD RSN DR IEEERBICEIFEL £,

< TANVENE : TEEIEIMESFEID
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=21-4. ZERFETORKBR -L-IEE

w-L—b . : VhOREE , ,
5E"yh 6tk TE9b 8t'yhk 9ty 10E"yb
0~28.8kbps +6.67~-5.88 | +5.79~-5.08 | +5.11~-4.48 | +4.58~-4.00 | +4.14~-3.61 | +3.78~-3.30
38.4kbps +6.63~-5.88 | +5.75~-5.08 | +5.08~-4.48 | +4.55~-4.00 | +4.12~-3.61 | +3.76~-3.30
57.6kbps +6.10~-5.88 | +5.30~-5.08 | +4.69~-4.48 | +4.20~-4.00 | +3.80~-3.61 | +3.47~-3.30
76.8kbps +5.59~-5.88 | +4.85~-5.08 | +4.29~-4.48 | +3.85~-4.00 | +3.48~-3.61 | +3.18~-3.30
115.2kbps +4.57~-5.88 | +3.97~-5.08 | +3.51~-4.48 | +3.15~-4.00 | +2.86~-3.61 | +2.61~-3.30
F21-5. (5 REMETCORALE -L-PaE
PR 9 “ *711—1\0)7(%3 :
5t yb 6tk 7t b 8tk ot"yk 10t"yk
0~57.6kbps +5.66~-4.00 | +4.92~-3.45 | +4.35~-3.03 | +3.90~-2.70 | +3.53~-2.44 | +3.23~-2.22
76.8kbps +5.59~-4.00 | +4.85~-3.45 | +4.29~-3.03 | +3.85~-2.70 | +3.48~-2.44 | +3.18~-2.22
115.2kbps +4.57~-4.00 | +3.97~-3.45 | +3.51~-3.03 | +3.15~-2.70 | +2.86~-2.44 | +2.61~-2.22

21.9. EHI Ny EIEFE

USARTHIE /IR BEL Y 2# A(UCSRNA) TOME L7 v {Z B EMPCMn)t v DR E (DIXUSARTZAZ ERIC L » TR IFENT- R %7
V=L DBBIBEREA T FILE T, THVAE A B E2W 7V — AT RS, SAEREH IS ET Ae ZAUXF— BN AR H T
T HEHMCUDY AT AT, CPUILE S TN AUE AR BRI 7L — 232 S IO L 4, 5 (5 EIIMPCMnE 'y ha%
Lo THEBINET AN, BT vty HREBIEEZFIH 35V AT ADO— MO RHTED SO b2 iU Ed A,
ZAGERMS~8T =4 MG 17V —bEZ 5 T HIDNCEH EINDRE, HADE L yNIT I EILT N VAR E G T 7V —hnED
M RLET, ZAZERNIT =4 L ybDTL—MIERESNA7RE . USARTHIAE/IRAEL ¥ 2#B(UCSRNB) D32 559(RXB8n)t y bAST ML %
LT —ADTV—LEFBT DO b ET, 7V AR (IO 5 IE FI IO YT DRIV —MIT NV AZ & A ET, 7V—LFER]
EYMRODRFHZZEDTV—MTT =4 TV—ATT,

BT oty FEEBEIZEMCURDL DT =42 L DHEMCUTRZIETHI LA FREICLE T, ZIULE OMCUNRT NV AR ESDHH
ERIHT D720 mANITNVA TV—LE R LI TTh I ET, FFEDHEMCUNT N VAR E S/ 5, ZEDOMCUIE#E LT
DT =4 Tv—=bZ @ HE DINTZEL, —HFZDOMDUEMCUIIMDT VR TV—binZ SN0 E TRAFLIZ7V— A AL 5,

21.9.1. BHI 0y HREDFERE
FEMCULL TEMWETDMCUIFIL v 7'—4 7V—b B R(UCSZn=7)%{E 2 7", UCSRnBDZE(E HITXB8E yMIT MV A 71— AR I ZF%
TE(D, FITT =4 7V—ARFIZEEBRO) SN TEEENRT IRV ER A, ZO%E | FEMCUIXIE v 7'—4 7V—ATER O H IZ7%
ESNRT X0 EREA,
BT mty P BEEMECT 42 KT DDICIRDOFIEIMEDN D RETT,
1. 2 TORMCUITEET vty iB{E BME T (UCSRNADEE R nhy i E B EMPCMn)t v b A% E (1)),
2. EMCUITTFVA 7Lb—=b%& 16D & TOREIEBENZOTV-bEZF L, ZhveatA £T, ECPUTITE T DLHIZUCSRNA TG 5
TRXCn)777 M EDSINET,
3. BUEMCUIXUSARTT —4 LY 2#(UDRn) & @t A, BIXNT-0 & HEL F 97, BTN 7855 1XUCSRNIADOMPCMnt y M i [R(0)
L. 25 TRITFZEERIRDOEAIZMPCMt YR EZ D IROTNVA 7V—2& 5 £,
4. TRVARESNIEMCUITHTELT NV A 7V— b3 G ENDHETRT 4 7V—b%xZE L E 7, MPCMnt ybMIRTEFH E(DSN TS
ORECPUIZZ DT —4 TV—hA AL F3,
5. it DT =4 TV—LABTNVAREESNIMCUILE S TRESNDHE, THVARRESIIZMCUIZMPCMnt v Mg E (DL, E2EE )
DOFHITNVA 7V—bEFRFHET, LI, FIRIZ20 DA IRLET,

5~8t'yht 74 7V—LERDOE DAL FTRETT N, ZE A EInEn+ 1t yh 74 7LV—AE X Z GV 2T e b=
FEFEMWTT, TIUTEEIBEZETNFEICT -4 Ly MEREEZMEID, &2 _BHONT 27 Ly ABELZ R #EIZ L3, 5~8L vk
T8 T=bBMEDNDLEGE . I OFEIEE Y7V —bFE B2 7R OIE DD DT, B ERIE2E 1k y M H(USBSn=1)IZFR ES
N7 A,

MPCMnt'y b3 B (1D E /2T MEBR(0) T D DI i A EIE-EX( - 7 774 7ADMm 5 (SBIECBDZE > TixWiF E£¥ A, MPCMn
EYyMIEE 58 T(TXCn)777 LRI/ OfEE 2 L TIY, SBIE/-IZCBIfF 2 #9 B IRITIER0) SN D00 LIV ER A,

(ER3¥) ATmegad8PB/88PB/168PBCIZUCSRNAMDI/OT NV AMSBI, CBI4 4 & /b e 0 ¢ L EER T A o4, AL, &4
DABE DRI DRI O AITR LT, LREEOAREITEYIHE ) TY,
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21.10. K —L—pERTEHI

FEAERI 7R 7Y ARG VIR -0t 73y VAR BN - D JE TR L CTlied — I o D FE RN EO K -V — NI T 21-4.DUBRRnEX iE %
FHZ LI TARRTEET, BHIDOKR —-V—MIRL TR ERZEL. %R AEH U2X=0), 1.0%({F@#:U2X=1)LA L& RTTRLET(ER
SEREOARINT0.5% KM% KT, IVEWVIRERTHLZIT ANFEETT 2, FFICEWESI7V-A125HDO N IERIEITHOENESER
B |2 W) CRAZERNE O L, ZE IS TEAME FLE 9, imER IR e Mo CHtRSNE T,

UBRRng& EH —V—POTfUUE)

0 - 1) % 100%)

H K DK =1 —F
%21-6. Xtal, i —L—FxtUBRRnH,UBRRnLE% 5 (UBRR=UBRRnH:UBRRnL)
R 1MHz 1.8432MHz 2MHz 2.4576MHz
“<ng) U2x=0 U2x=1 U2X=0 U2X=1 U2X=0 U2x=1 U2X=0 U2x=1
UBRR |38 (%) | UBRR |38 (%) [ UBRR | 38Z (%) | UBRR | 38 (%) [ UBRR | 282 (%) | UBRR | 282 (%) | UBRR | 28 (%) | UBRR | £3.2= (%)
1200 | 51 0.2 | 103 0.2 | 95 0.0 | 191 0.0 103 0.2 | 207 0.2 | 127 0.0 | 255 0.0
2400 | 25 0.2 51 0.2 | 47 0.0 | 95 0.0 51 0.2 | 103 0.2 63 0.0 | 127 0.0
4800 | 12 0.2 | 25 0.2 23 0.0 | 47 0.0 25 0.2 51 0.2 31 0.0 | 63 0.0
9600 6 -7.0 12 0.2 11 0.0 | 23 0.0 12 0.2 25 0.2 15 0.0 31 0.0
14400 | 3 8.5 8 -3.5 7 0.0 15 0.0 8 -3.5 16 2.1 10 -3.0 20 1.6
19200 | 2 8.5 6 -7.0 5 0.0 11 0.0 6 -7.0 12 0.2 7 0.0 15 0.0
28800 1 8.5 3 8.5 3 0.0 7 0.0 3 8.5 8 -3.5 4 6.7 10 -3.0
38400 | 1 | -18.6 2 8.5 2 0.0 5 0.0 2 8.5 6 -7.0 3 0.0 7 0.0
57600 | 0 8.5 1 8.5 1 0.0 3 0.0 1 8.5 3 8.5 2 | -11.1 4 6.7
76800 | 0 |[-18.6 1 |-18.6 1 [ -25.0 2 0.0 1 |[-186 2 8.5 1 0.0 3 0.0
115.2k | - - 0 8.5 0 0.0 1 0.0 0 8.5 1 8.5 0 33.3 2 | -11.1
230.4k | - - 0 |-45.7 0 |-50.0 0 0.0 0 |-45.7 0 8.5 0 |-33.3 0 33.3
250k - - - - - - 0 -7.8 - - 0 0.0 - - 0 22.9
B 5 62500 125k 115.2k 230.4k 125k 250k 153.6k 307.2k
PR 3.2768MHz 3.6864MHz 4AMHz 4.608MHz
"(b Il)/S) U2X=0 U2X=1 U2X=0 U2X=1 U2X=0 U2X=1 U2X=0 U2X=1
UBRR [ F2Z(%) | UBRR | 822 (%) | UBRR | 22 % (%) | UBRR | 22 Z&(%) | UBRR | 322 (%) | UBRR | 2% (%) | UBRR | 32 2Z(%) | UBRR | 822 (%)
1200 | 170 | -0.2 | 340 0.1 | 191 0.0 | 384 0.0 | 207 0.2 | 416 | -0.1 | 239 0.0 | 479 0.0
2400