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2. &

ATmegal 6AIFAtmel AVRIRIVRISCHE & DIETEE CMOS 8t'yh v(/n 2vbo—5T4, EITEIT TR G51T. MHzH =01
MIPSIZHEEL . FATHEXENTHE ORBEILBAR S ATAET,

2.1 BBRE
2-1. A

PAO~PAT PCO~PC7
E YYYVYVYYVYY YV :
: | A~ KBTS/ BR B i | | 7'~ CAB TS/ BBy ]
1 AAAAAAA AAAAAAA AAAAAAAA AAAAAAAA 1
i YYYVYYYY YYVYYVYYY 1
: A=A A—hA K—hC H—hC :
| AR JF IV A4 AR JF Ly A |
1 ‘k 1
: ¢ ¢ ¢ 8bit DATA BUS ¢ ¢ S :
i A A A 1
AVCC d?_ v A vy _ vV !
j % H 5 ~ i 2HRIELS| ;
iy >| A/DEBRI/E A5=T =% !
AREF Q—— :
5 ¥ g ;
e AN My) KA e || sae/mvs e RTCAHZ RS [ |
i \d A4 :
! 7075 W > - TPk !
DT 7avva AR 4>  SRAM e N BRRC R 42 AL
: ! ] - [1'H
| Ao I - e YATA v
! MLy RS VY 24 <> TAy TN YY) A= Zgp=un ]
| y :— """"" X N "ﬁ%J ] :XTAL2| I—“‘
! s D S A | MCUHI > -
, ez R — P e O RESET
| ! P ;
HEIE 25 \. Y / | =RzEIE W%%%%%
. - Y
: v g :
AVR CPU 17 27—4A VY24 <> |«—>|  EEPROM :
e A VAVAZAIE S — SPI > [«—> USART ?1—
: g 1 i GND
: ~ J TR |, i
: — Ty I/F !
: ¢ L g Dy
d A A A A .
! Y Y \4 Y Y \/ 1
| _ R—tB B _ ®—ID A —kD |
! 74 VY A F Ly A8 74 VY A Jivy Ay !
1 AAAAAAAA AAAAAAAA 1
: YYYVYVYYVYYY YYYYVYYYY YYYVYVYYVYYY YYYVYVYYVYYY :
: | A AT ./ B | | = NDAEAT /SR [
i A A A A % 1
PBO~PB7 PD0O~PD7
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Atmel AVRa7IZ32ME DLV Y 24 L B g 2y B BEZ el 2 TUVVET, 32 4Ly 241X ALU(Arithmetic Logic Unit)(Z B &
. VY A Iy 2 A B CERITENE T, AVREEE IZBLROCISCHRI~ (/1 2y bn—F (256 L T LOf% £ CTO BN ALFE & 1h) %)
BERHET,

ATmegal BAIZIR DR, FXIAHLFFEDODHESIHFFO16KN A MO FETEE XML Z FIRE/R 7Ty a AEYE512/NAMDEEPROM, 1K/ A b
DSRAM, 32RO A IR, 32OV Y 24 BE RAEBRITAGA I—Tx—A, WIET N7 &7 730 7 BERE, LIREMEDL &
LeFATMED B DI DDA~/ N4 N L OIMRENDIAF, 5% E L L AIREZRE FIUSART , NAMKHS D2 EHNA VA —T 2= FXEL
HATREZR IR 2R (PDIPZ RO Z FF LR IR I B A S fFE8F v AV D 10L v A/DZEHigs | 3% E 2 B Al BB/ N IR AR & U4y T
Nys BA SPHEFIE —b, V7 =T Ci#_256 D DI B EIEMSEEATRAE L £97, TANVEME TIZEMERE1EL £ 23, SRAM, #(=
J/HTR SPIR —b, B AASFEREIX A 2T, BiER Mk L E T, N T4 IV EIE TV Y A DONFITRESILVET N, BIEZIME IR
T2 LIBEOA—NYxT Vey MpIhEREIIA I £ T 2REREZ 25 (BN L £, AT —1—7 SETIZIER A/~ R IRER A3
BNEEARREL . 7 N ARDEDMAME 1L H T THIEHEI M~ DG D FFSAVE T, A/DZEHMEE K JRENETIZA/DE#H D Y)Y
B2 MRS T/ N B0, FERIIASA~ LA/ DEBagn 2 R 2T O JEIREREL CPUMME IE L 97, AN AEIETIZZ I AZ VTR T
YT AREEN T FRIRER N ENEL . — T AAADZ DMK IE L E3, 2RI E B L IEE ISR WEB OM A b EE2F L E
T, JRIRAZNABIECIX R IRER EIE R R A~ D 5 D EMEZ L £,

AT NA AT Atmel O 55 5 FE AR I ARV T 24l > CREE SN CUOVET, Pl EEEE X (ISP) AT REZAR 7 0/ T A 77y 2 AT T
HUE D RFHIEMEAT) BX AL SPIEFAVA—T2— 2R H . AVRaT 7' —F 707 7 AD EFTIC L > THEBXALNTEES, 77—+ 7°
177 NSRRI T Ty 2 ARV OIS 7 07 T ADFE A TR E DA A=T 2= A THF 2 F3, 7' —MERTTyva ARVNO7 1) T A TE
DI EZALFPOFE AU A JBEIZLD, I HEIKT7 7y Y2 ARV EF RS I T2 L E9, T/0yys F97° Lo FdEEEHz v[HE
7277ya AR & 8L Y IRISCHRICPUDMA A A oI LD Atmel ATmegal 6AIT 2% < DR A T H I 0D i FIZ %L T B 72 ot & e
BRMEELT-LT )7~ (r 2vbo—7 T,

ATmegal6A AVRIZCIUNAT, </a TYU 77, TNy Viab—4 Av¥—%yb mla—V—4 FHlidy S B D787 75 OV AT AR
Y-V TCIBESNET,

22 £V E

2.2.1.VCC

Y AVEETRE Y,

2.2.2. GND

PEHhe

2.2.3. PAT~PAO - (F—hA)

F—PAIZA/ DR ~DTFus A S1 LT E T,

A/DEHAZEMEDONRWG S K —FAIESE Yy UT R F7R =L ThHRWE T, &= PRy ME IR D) N7 VT y 7 1
ettt cE 4, K —FAH FHEETILE WO E H U SR AT D EE 17 DX FREREN R T4, PAO~PATE VS A F1E L TE D
o, SRR Low ~F | ZIAENDEE WIET VT v 7 HPLNEECE )70, EHUERA RN E T, Voot fmohiciene, 7
oy BN TR ThHE —FAE ANTHI-ZIZESNE T,

2.2.4. PB7~PBO0 - (+—IB)

F=PBIE(E Yy MEIRIZND) N7 VT v 7 B &8y MW7 1) A 13— T, & —PBH JJ AR R 1 i O & HH L &L VA i
DRES D RFRERENRHNE T, ASIDEE 7NTy 7 BUANETEE 2725 AMERAIIZ Low~5 [ A F 2K B IZ (TS HLE
TR IVET, VEy MR F NI D L oy BB T ThR =BV ITHI-ZIc S E T,

K—FBIL37TEH T EINDHATmegal 6DFE % 72 KM RE D NVE T,
2.25 PC7~PCO - (F—}C)

F—=PCIZ(E Yy MEISRIZND)NER T VT v 7 BT Z 8Ly MAUH M A J1R =M T3, &' —MCHI IR I A O X (H L BT N A A il
FDOHES ORI EN T T, ATIDEE, 7ATy 7 BIDNEEE 20726 SN Low~F | ZIAFN /=R - CUIZiT S L
BTV ET, Ve MR/ 2D L, 79I BRERNTORTH K= MCEEHI-ZIZENE T, JTAGAVA—T 2= AN FF A &b
& Uy ECTHPCH(TDI), PC3(TMS), PC2(TCK)E VD7 VT y 7 MEHTITiEHE &N 7,

F—PCIT39EH T—EENBJTAGA Y A—T 2— AMEBELM DO B S fE L LV E T,

2.2.6. PD7~PDO0 - (& —FD)

B —FDIZ(E Yy MR IEN D) VT 7 BT & 8Ly MAUT [ 1R T 9, & —RD H SR A 1 i O & HH L S L VA Fx it
5 ORE OXIFREREN R T, ATIDEE, ATy 7 HBINEMECHE 20725, MBI Low~F | ZIAEN /2R = DEAZITHE HL
BIDTAET, Ve R AINTRD L, /0y BRI TR Th, K- FDEVEHI-ZICS W E T,

F—IDIFA1 B T —E XN ADATmegal 6DEE 4 70 E kRS REL UV E,

2.2.7. RESET

ey ATy B/ I VATE LD E W Z OV O Lowlb A M7y s SN T TH ey M AR U ET, B/ I VARIZ192H 0 5%&27-3.T
Lz FT, LVEOAN VAT Yy O LA RFES N ERE A,
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2.2.8. XTAL1

TR A PR E fr ~ D AT LPER ny SR EIR S ~D AT,
2.2.9. XTAL2

JEfR A R IR a2 DO H ),

2.2.10. AvVce

AVCCITAR —PALA/DZHZ A AR B (RO T, Bl 2 A/ DA DTS AMFIIICVCC~ it S LD & T,
A/DEBPMEDND G E | VCCHDIRIE I fr 2 ML TS o ~&E T,

2.2.10. AREF
AREFIZA/DZE s 70y FHE(FB L)L T,

3. &

BIFERY 72T =AY —b, i FERIR . BRFEY—NVEEIZhttp://www.atmel.com/avr COA v a—N CHI| A E T,

4. T -5REFN
(EREMERENIRE SAET — S RIFRAD RO RMA R L, 204ELL L /85°C 7212 1004E B L /25C CIPPMED o ST T,

5. 3-FlIZDLT

ZOILELT NARDOEE 2 723885 OFE R EE FEIOR T2V Hl2 & A ET, 2NH0a-NElIT7 vy 7 VEZ IR Az
SEOTT NAREFZNE TIANDBA VIV ENDEIRELET . B TDOCANATEEZEZ DAy T7AVNICE Y NEFRE G DD EITR
59, FECTOEN AL DN NATIARIFT DI EITEBE L TLEE W, INELDFEMIZ DWW TUICIN AT DOE R THeiE L
TLIEE N,
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6. AVR CPU

6.1. 1=
ZZ T — A7 Atmel AVRATHEE I OWTEAL 4, ZOCPUa7 DO ERBEREIZIELWN T 1) T A E TR REHET 52T, if-TC
CPUITZAEY T7tA, FHHESEAT, B, BIVALBRIEN TER2T TR0 ER A,

RN RETATRELDTZD | AVRIZT 07 TLET =HIH L THE)  Ee-1. AVR MCURSEHE R R

ENAE G BET DN NG R RO E T, 7r0 T A AN O
1, =B DN AT T TEITENET, IFOFEITHITR DA ¢

8-bit Data Bus

BTV TH AR ERTRASET, ORI ) v
JEH A A FATAATRRICLE T, 70770 AR FEE SR o 75 | Ty DAL
BEZRTTyva AEYTY, 7’7;/5’ N - §—{ 8025 |
BV Y RS T AME Ly BT 7Y AD 32E D8y MRILHIV Y 24
Zm A ET, ZHUT1 7y A HIALU(Arithmetic Logic Unit)#/f% 7005 1 " soxs H
FFLET, RERMIZRALUBMETIE2ODANTU N BLY RS 774 V) 759va 22 [Tal | vy [N omorer
SO AT, 17y AN TEOBRIENEITS ., ZORE RSV 1 D
VA IAMCEERENET, v 2| ¥ v
320 D6 SOV Y SRR RT VLA A TE T —pefy | L | |E Y - E%Ei%
MUARETEFIC, 30016 y NIRRTV A R AV AV Y 28 L LT T -
PIVET, ZIBTIVR KA ADLISET B TAR T Ty ARIAD v ¢
EBRBEMTMABAALLTHERET, hOI6Ly MR | | Grbfasi [S|E> -y | JEintgnes 1]
BEREL Y AHIIX,Y, 20y AT AN THRIBRSET, = sRAM <

<> AL 2|

ALUIZV Y AR ET2 130 v 28 L@ B O BT ) O B B B2 =2
BELET, BV AR ELALU CEIT CX F 7, B S #E
% BAERE ROV TORERERM T H7-0OICAT—4A VY 24
(SREG)PEHENET,

7°07 T ADFEIUL SN/ TS IO O Ui S Is Lo TRl
S, BTNVAZERZEETN VAR E TEET, AVRMma D%
16 YMEV-MERTT, £2TO7 0775 ARIDOTNVAIXERE: mé&@ﬁ%ﬁ%%)wif_ IRV MRMAES A ET,

7RI Ty a ARVZERE TN 7T e T AR SIS 7 0 T AEIR D2\ T B E T, EHOOMEIRICH XA HEE (05
EXPHIEHOHFAEEL MR HYET, I A 7Ty va ATVEENIC %JA@SPMW FIE7 b 77 MEENI B S(FFE L) 72l ﬂL
EAES IR

FNIA TR N—FBEONH L, ROT NV AZ R 707 75 A0 APONI Ay INARGFSIVE T, Ao/ E— 727 =4 FHSRAM L
FTEIITEN Y CTHIL, 7o TR B BITESRAMA B ESRAME H B CTOAFIRINET, £ TOEHAE7 17 70T 1y MLE N —
FTHT N—F VRO LB A B N FATENDRNND) A7 KAVA(SP) AL L7 20 F8 A, SPITL/OZEM CTht A &
TIRADNAIRE T, 74 FHSRAMIZAVRIE & CTHIBINDH5 2D BADTN VAR BRI A0 L CRGIZTIYATEE T,
AVRIEIEIZT B AT 22T CEARA 72 8O AT ELE T,

TR BN IA TN IX/ O ZE R DRIV Y AS L ATF—A A Ly AB(SREG) DEERI 2 2 EI AL Al (DL v M3 E9, ifoﬁlm Zf

IZBNIA BN TIRIAR BN OB ANV Z R ET, BIVIABIZITEIDIA BNV HFR ONLEIHEOERIARHD F9, FALHE

BN TRV ADSEMESEIENL T,

I/Ox%) SR Y A4 SPIL DT/ OFERE S L CCPUBIIAERE F D647 NV 2% & £ 3, I/OAENTEBEE/ZITV Y 2E T7AVD IR
22N $20~$5F L L CT /v A CE £,

6.2. ALU (Arithmetic Logic Unit)

B PEREZRAVROALUILS2ME DRIV Y A2 EDEAE CEIMEL £37, LAHVY AP E7=I3L AV Y 24 EEMEM O BB EI X E —7ay
JEHINCIATSINE T, ALUBMEIZREA S, GRS, Uy MRBIED3 SO F o fEIC KIS ET, & 52U O
FHLE T/ NS E R T oA (%ﬁnnn)%ﬁﬁa%%n_@% EELLHVET, SRRV TS EL E
EIREEEN,

|

«

!

jlll
an

T AEIE Bk

EEPROM |« !

UL DS [« (| ELIBERERD n
A

FHIE N7 N (191 S Tt
y
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6.3. AT—4A LY 2%

AT=HA VY AT IS B RN T U EE M D ORI OWTOREMREE A ET, ZOBRILKMFUBEITHI-O D707 T LADH
NEBMFEZFT, A7T—HA VY 2NITE S —RFS|E ) CHER LI, £ TOALUEMER  BHESNAZLITER L TLESN,
ZHIUIZL DA TENR O el S 035472 L, %iﬁgfutwfocm—r“c:d%%ébi%

AT =42 VY AATENDIA B SLEN—F L AT RE DR AT LEFIDIA S 2B D IR R O [E ()/) 25 H BRI T b v A, ZHUEY 71T

ko Tt Eg A,
6.3.1. SREG — AT—4Z LY A% (Status Register)
E'yh 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
W 0 0 0 0 0 0 0 0

o t“‘7|~7 -1: £Z|Y5A# 557 (Global Interrupt Enable)

EENIAZFF AT Y MIFIIA B DT TSI DT DI E (DSNRTFURZR0 E A, ORETAE BIEID IA B Al A T30 N7 U7z ]
ﬁlll// AETITONET, BEVIAHFF AL /l\73>ﬁ¢%‘(0)éhék B BB A 7 Al R TE _#UE'?“\ EDENABLFHF A SNERTA, |
Y MIFIVIAB DR Z o 7% TH—F 2T I Lo TREBR(0)Z 4L, BFEDFIVIABLZFF AT T 572012, RETIH AL > TR E()IILE
T, IEYNITES S —RXF5IE | TRl SNADIDITSEIRCLIM A T AT B 7ML~ TR E(l)’?ﬁ%ﬁ%(o)%fé‘iﬁ“
® t'yh6 - T: E'yhEEH (Bit Copy Storage)
by ME G A4, BLD(Bit LoaD)EBST(Bit STore) |3 EL 72ty MOBRE JLE IV TERIESEE L T, ZOTE MW ET, Ly 2% 7740
DV ZEDHDE Y MIBS TR A ICE > CTITE B TE, TOLYMIBLDASIZL STy 24 774DV AN DL yMIE G TEET,
® t'9k5 - H : n=7%%Y— 739" (Half Carry Flag)

N=7%) ()7 77 12D OFHRIETON=T%) 2/ L E T, A—7F4)—~IFBCDEFITA T, FEMfF R IC VLTI Tan S
B AT ELIEEN,

® t'yhM - S : FF5 (Sign Bit, S= N Ex-OR V)

STTI L HENZAWN) 777 L2008V NV) 777 DB FREEFITF, FEME BRI OV TSR ERN  Lib 2 T B 7E S0,

® L'yk3 - V: 200#BRNTFY (2°s Complement Overflow Flag)

2O AVN) 777 T X2 DB R R A SR L E T, FEE RIS W TSR BN LR 2T B2,

® t'yh2 - N: 8779 (Negative Flag)

BN)777 1 E M K OGR B E CORADFERMSB=DEZ/RLET, sElERIC OV TR SFERN LR 2T BTZE0,

e t'yM - Z:t¥'073% (Zero Flag)

Ya(2)777 X EAN K OFREEEE O a0 DR RARLUET, FEHERIC O W USRS ERN FER 2 B N,

® t'yk0 - C : %¥!)— 774" (Carry Flag)
FY—(C)7 77 1L EM M O ERERE COFY)—(FT21IR v 2 R UE T, SIS BRI OV LTSS ER e 2 T B2 E0,
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6.4. JNFALY A4 7740

ZDVY AR T7AMIZAVRO B8R L 7= RISCy 4 B A IR w4
TWET, MEARNREFMRIEZ R T D012, RO A Tk
KEMVY 28 T/ > TRBENET,

® 1 OD8E MY IANT/NE1DD8E Y DFER A T)

® 208 YMESIAN TN ETDD8E Y IDFER AT

® 2OMD8L M TIANTUN LI DD 16L v DFEF AT

® [DD16E MY FIANT N LT DD 16E v OFEF AT
B6-2.1ZCPUND32E DI EFEL Y 2 DR EZ R L E T,

VYR T AN E B ET DFRE DA IXETOVY ANIZERET 71 A
L. ZNHORE T —Edama T,

H6-2. TRENDINTH VY AP E T =4 22 [ O Fe ) D 32457
BENEEMNICEE THIET, 20157 4 A8) TRVALEID Y
THNET, FlZELFNZSRAMALE &L TRESN TV ThH
XY, ZV RAGR AV )V 2H T AVN D E DV 2B DIERITEH #%
ETELINT, ZOAEERITIEF T2V AE DT e A% 4
HELET,

6.4.1. XLV R4, YUY RS, ZLY R4
R26~R3 1V AZZId38  F & O FIZ WL 20BN RE

[6-2. AVR CPU jR.AALY 244 &

NHVET, ZNOHDOVY AHET —A 22 M O RHET NV AT & D
16t Yk TRVA KAVE T, 3ODX,Y, ZEHETN VA LY 281X E
6-3. CredkL7=doIcERINE T,
Fi 2 OTNVARRERER] T, ZIHDTNVA Ly A X [ E 2L
BN, B EL COMBELZ R T GEMIC OV TIE
mE—RAF5IE I ATEITZS),

7 0 7NLA
RO $00
R1 $01
R2 $02
!
R13 $0D
R14 $0E
. R15 $0F
b R16 $10
Y AK
" R17 $11
!
R26 SIA R U AR
R27 s1B R0
R28 $1C rap b FNAE
R29 sip £ X7 My
R30 $1E srag s PAINAR
R31 SIE_ AT
X6-3. X,Y.ZLY A5 &R E
15 XH (FAf7) XL (FAL) 0
X viza |7 R27 ($1B) 07 R26 (§1A) 0|
15 YH (kf7) YL (F{r) 0
Y vag |1 R29 (§1D) 07 R28 (§1C) 0|
15 ZH (BA4r) 71 (FAir) 0
A ki R31 ($1F) 0|7 R30 ($1E) 0]

6.5. A999 K AV4

AL FNC— T =2 DARAE . FFTEEOFRAE . BIVABEF T N—F U REORNH L DD TNV ADARTEI A v E T, A2y 703 BN A
EVINDARNLAE) M T AIDICFITEINDZEITHEE L TIEEW, Ay) FAVH VY AT EIZZ O Ay OYEEAGRE kI b
HRENE)VEFRURLET, A7 SAVAIF T V=T RLBINIA LD AL ) PR ESIVDT —4SRAMD A4y ) IR &R Ln L 97, Ay)

PUSHf S 1X A8y KA A ZRSLUET,

T —HSRAMAND A4y ) ZER 137 V=TV FEONM L O FEATREN A B D FF Rl DARMIUI S S S3L - T e TAZ L > TERSNR T uid7e
NER A, FIHIRS YT BAVIEIZEESRAMD EFET NV AIZZELL, Ay) SAVAIZSRAMDSEEALL FICER ES N2 T Huid7en A,

INEORT-2.2TEL7EE,
AE9Y FAVADEERIC DN TIIFTRE-1.27 B LTTE,
Fz6-1. 2999 KAV48 5

i) R4y K408

2!

&

PUSH -1

T =832y ) EICHUAENET,

-2 BT N—F O U E T EBIA L TO RO TN VAR ALy ) FIZHUAEINET,

jpop ] 4

TRy DRI EHESNET,

+2 F7N—FV FINZENIA B INE D) TORDT N VAW Ay )b E | EHSIVET,

AVRD ARy ) FAVHIE/ OZERIND2oD8E v Ly s L L CTHIEINF I, EERIH DAL Yy MIUI(E DT NAR)FEIEI R FELF
T, SPLEE LB L SN AR/ NEWVAVRIEE D EEEGT NAADT =422 Wb D2 ECEE LTSN, ZOH4A . SPHVY 241X

FIELER A,
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6.5.1. SPH,SPL (SP) — 2494 4% (Stack Pointer)

Ewh 15 14 13 12 11 10 9 8
$3e¢58) | - | - | - | - | - | spio | sp9 | sps | SPH
Read/Write R R R R R R/W R/W R/W
W 0 0 0 0 0 0 0 0
Eyk 7 6 5 4 3 2 1 0
$3D($5D) | spr | sp6e | sSps | sp4 | sp3 | sp2 | spt | sSpo | SPL
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
HIHAfE 0 0 0 0 0 0 0 0
6.6. MR EITIMIVY
AT T FEITOFRRTIEA L) H6-4. S DIREBLEE jt&IJEM'E
O AZ TR LUET, AVR CPUIZFy 7' (F T1 To T3 . T4
NARAFNGR AT oyl TN ESEZERNIZAE :
R L7=CPUZRy s (clkepule k> B CPUZR7 clkepy —/_\ / \ / /O
F9, W ey 3B E bV ESE A, W 1E iy B —<‘ D ‘
B6-41 3= NREL T /YR VYRS il 4 FA T/ 2 B 3 3\/—\:, :
T7ANOEE I L > TR EEE S LD F D S0 g T : : D) S—
MABRL RS EITARLET, Shudkg | PR & A :
BEXH 2y | HEREST 7y | MERESRT BB IRERIC FE17/ Jiyess ‘ <
B9 2415 R Ext I T AMHz& 7201 MIPS
g%gk—fféf:b?)@%ﬁm@fm 4754 D% 6-5. 1 EHALUS S
. » . CTl T2 r T3 T4
RI6-5.1LL "2 T7A MR T DINERIAL ) | | | |
D& RUET, W uy 8 T2 0 cpuzmysckery _ /N / N/ \_/ \_
VYRR AN TN B ALUBE R FATS A FATRRR —< D> : :
., TOFRERNERIL VY M~EERESIN
F4 V/Z5’7J"\7/FE& ‘u ‘
ALUBH R AT —  )—
MEREEXREL >

6.7. VY EBIYAH DL

Atmel AVRIZZL DB/ BEN)IAL LA TRHEL £, _M%ODQJ”)Ji\%kaEiLt)JE/I* NIIE 27T A A ZE PN L= 7"
By Ih NI EFFL T, 2 TOFEIIARIIEIVIAARE T AT 572012, AT LY AA(SREG)D 2 E0 A B FF Al (DL 'y hE I ZFHER 1
DEDLNRIT LR B2 ME BT OFF ATy B0 Y ThivEd, BLB02E/21IBLB127 —Miiggt w37 07 7 80)EN5E. 707 Th i
VMBI Lo TUTEIA A B BRI IEEND B LILER A, ZORFE LY 7N T RiERZ W ELE T, FHIICOWTIITIED
(AR 7’09730 | A TELTZEN,

BEETO7 0 Th AR ZEM DB FALTNV ALY 2y bEEAB DA AL CERSNET, N /4D e —EIZ28H D [E|Y5AH | T
IRESNFET, ZO—EITEFEHIVIAZLDOEISENERI SR D ET, FALATNVARLD @V SENANL T, Ve b i @B el AL TR
SERENDIA B BLROINTO) TH, BIVIABANTHE— R ED A B HIE 22 (GICR)DENDIA HA T HER(IVSEL)E v bR E (DIZE~ T
7=k 77yt I EE BB CE T, IV ELDIFERIZCOWTIT28EHD TEIYAH | 2B L TSN, JEyh A74HBOOTRST
b2 D70 THMONZLD T = 7Ty 2 fESE A~ BB T ET, 162EH D7 -4 XIE - EXAAPHAHLATEEABEEI RS
W ETELTEEND,

) IABADIZAHE BB AL T Yy MORERO) S, 2 TOEIALIEE SN FET, FHEFY 72T 13 BEEVIAHR LT A4
B8, EEIABZTAI(DE v ~GmF1 2 E T T, ZOBETOFH A LIZEALNBRIEDE AL N—F TEIDIAD T, £FY
IABFFAI(DE Y NIFIVIAANGDEIFRETDA S NI TINDLE, BEIISR E(DSNET,

BRI DEIA BTGB £ T, 1 A ORRILHIAR TR/ BB EDTHFRIE>TREISET, ZhboEiA
BCIEFIABILIN —F, & AT T BT, 7'B) Th DT AIRIE T DBLEDEN AR IR EATRL, A—N0=T DS5bE T HEIDIA
BERTT) E R OLET, %um&@jwa RSB 577) DU LTI EE LTS COIIRO TS T,
RHET B EIABF AT YRR O)S TV DI EIAB RIS DL, %J@Jl\%‘%?k77? MREDSIL, FIDIA R AT ATS
NN, EINLZOTTI I TWT | _cto’Cﬁﬁpﬁ?(O)éﬂéi’CpE EEREDSNET, FERIZ, RFVIALFF (O MMEEER(0) STV
BRNCL DL LD S OFIDABRIEAEIDL  RHIETHEALTRTT) 77 ﬁu)émf/\%u SABFFRI(DE Y NS E (DS
NBECHRESN, ZO(=1)% CHEENIICHE->TETSNET,

25 H OB ABIG AT IASRIEDIAET IR BN ET. OO BT LOHIDABERT 7 B 2T

LIEIRYE A, FIDABDTFAISNDRNCFIAR KPR T DL, ZOFVAATEBISEE A,

AVRIE|DIABNSIR T T EEIZET7 00 TANED AT DORE BN IA DO AN DL ED a2 FEITL
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AT—=HA VY AB(SREGUTEND A B —F v ~EATREOMRFS  HIRFFO FEXED H BTN EICEREL TES Y, 2y
Th=T I L THRb 2T X 7enEd A,
HIAHLZE LT A7-DICCLIGT S EfEH &, BIARITE D] :;ﬁ@téhi@“ CLIfn 4 &[RRI Da/i%%t;of% CLI#h &%

BN IAIITZITENF A AN I FREEPROME X IAATFIETIZ Di\if%ﬁxﬁkﬁét INNREMEHTES) %
RLUET,
Ty EFEI N 745
IN R16, SREG s AT—AA VY AR EARAT
CLI ; BEPROMZE EIA A FNE A E0IA Z 2K |1
SBI EECR, EEMWE ; EEPROM &= & 5A A3 Af
SBI EECR, EEWE ; EEPROMZE XA A B kA
OUT SREG, R16 S AT—HA VY AR IT
CE:E7°09 5.4
char cSREG; [% AT—HA VY AIMBAE IR E TR */
c¢SREG = SREG; /% AT—HA VY ABEARTTE %/
_CLIO; /* EEPROME XA & FNEFEIDA B2k E */
EECR |= (1<<EEMWE) ; /* EEPROM = ZXIA B Al */
EECR |= (1<<EEWE); /* EEPROME XA 2 BHAE */
SREG = cSREG: /% AT—AR VY AR EAE T %/

FNIABZ T AT DIZOICSEIf B2 & B TRENDLINTE DIRBEEINIATTH JESL > TSE B DR DA BN FATSIVE
R

Tty EEE7 Y 7L

SEI s B0 IA S G ]

SLEEP SIRIETERERAT (BIVIAZAHD)
CEi&7ny 744

_SEI10; /* EEI0IALFFA] */

_SLEEP() ; /% IRIETERERAT (BIVIARFFD) */

iE: SLEEPA & £ TIIEIVIAALEIE | PREEIVIAZ FATRNIRIETERE~BATLE T

6.7.1. BV A H It & B

A L7222 COAVREIIA BT D EN0 A T EA T I/ N ey VBRI C9, 47ay 7 8 H##% . FEEROE| DAL —F A%
570 G0 NIE TRVARFELTSIET, _@49ﬂ77}%ﬂ;ﬁﬂ?%FaEqulC7°U7°?A W BPCYRAEY ) EAARTET V) S ET, ZONI4E
FEAERIIZEN D IA B BLER N —F v ~D LA A3 C . Z D43 I 1d37my 7 B L F97, HEA M5 FATHIZEVIALBREIDE, £
DEN A PR OIDEIT, ZOfh whmTéniﬁ“ MCUDMRIEFEREDBFIZEIVIA LN Z D E |, FI0IA T AT B FR 1340y
TSN FE T, ZOHINTEATZIRIEEREN LD BRI Z TTY,

E0IABSLFIN—F 03D IFIZ4 ey BB 4, 2 b4 ny s JEE#AT . 707 75 Iy A(PC2N AN DI ALy 7B E0 SRy
T AT KAVRIEEINE(+2), AT—AA LY 2A(SREG) DA ENIALZF (DL IR E(DENE T,
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7. AVR *&Y)

71 BE

AREIIATmegal GAD K FEAT) 230 UFE T, AVRIEEIZIET7 0 Th ARVZEF LT =4 ARV ZEM D2 0D F7 AT 22 NHVE I, N
Z CATmegal 6AILT =17 HEEPROMAEY SR T, 3-DDAEYZE ] 2 Tl — iR 7R BRI TN L AT,

7.2. REEEMZAIRER7 1Y IL0RA7791 A3
ATmegal6AIL7 1) T MRAF I KL ESHRZ WIRE/RI6KNANDTTyva A8)EF7 BIZE  m7-1. 70554 20 RER

BET, A TOAVRI S N6 FE- 1328 Y MED T . 2D 7Fvva A IESK X 16E v E LT e
ks ET, UWITT%::%O)%J) TTyva 7°al T h ARV ZEMNET b 7 ry T MEE S A
7°07 G MEIR D2 AT BIVET,
77y¥a AENIEIAR10,000E] DT &/ EZIA S B DM AMED HY £, ATmegal6AD7 1 IS AV AN
7T 5 HsAPCIEL3E Mg, HE->T8K7 0/ Th ARV EDTNVAFREETY, 7'—h 7’0/ F4 77yVa A
SR O BRIEL BR T %Y 7 M2 T IR 7 — MR Y ME 162 E{ D (7 —h D-4 K IE - BERA (TK~17.875K) X 16
AHHRHEAELATREEB 27 R 7307 | O TRtk S E T, 1TIEO AR 2'09°7307° |
JXSPIL Y E/- X TAGA VA —T 2= AZAFH T T2 T —REFNE T n— N (EIEE XA L) DO ZEM
it A G I E T, 7=k 70055
ERFITETOT 0T AR) THVAZERICEE CEEd, (LPMiar Atk 2 R) ( lgg“/“/&)fiul 6
MBOERE EFTFOIAL ) RIZIE O T RS EITUIVY | CRSNET, g
T —4FISRAM A%
& 7-2.1ZATmegal BADSRAMAEIKE AL ST HEERLE T, E7-2. 74 LA EE
TALL1207 =4 AERINLE VY RE 7740 1/OAE), 7' =4 FINIERSRAMIZ TS CTE T, H D 7RLR
9BNLEILL Y AF T7AVEL/ OAENTTE T, IRD 102407 LT —4 FHNBSRAMIZ /R TE T, RO $0000
ERE, MR, AN &R, Fans A EMEE, EREINMEEOS5 SO BB TN VA Vb R1 $0001
FRERRNCT =4 AN (ZERD AR ET, LY 2F T7AMN DLy AIR26~R3 1L RIHET ML A T AN ¢
EERAVIRVY AR T, R30 $001E
BTN A 1T — 4 22 MR R X Ril ggg;}j
BN A E BB EIXY F7213ZV Y R THZ BN IEHET NV A B 0637 MU AL E I i & E 1/0 01 $0021
T, VYRS !
H 8O F RN & LRI E DOV 24 BTNV AT EEMER O BRI (b d)X, (FEY) 3E $005E
Y, 27N VA VY AR ) E I DE v ET, SE $005F
ATmegal 6ADI2HDILAV Y 28 648 D1/ OVY R4 1024~ AhDT =4 FI BSRAMIZZ 4 882(1) 2882?
LRTNVAREMBIZBL TR TIIATEET, VA% 77AMISE DO VY 2% 7741 ) )= )
cakEnET, SRAM 045E | $0458
045F | $045F
¥ RFEIFI/OT NV A
7.31. T =8 A2 TOEA 44308
COHIFIHNERARY TIYATKET 20— MREGIRT XA A0 D ®7-3. T ’;UEF]WESRAMTW'EXH%@
WAZTIRLUET, 7 -2 HWNESRAMT 7Y AIZ R 7-3.THL T2 T
#HEN5I9122 clkepuBA#ITHRITENET, ‘ '
(R5E) NHESRAMO T 702k & (C =it 13T Toon | P77 clkeru —/_\ / — \ /_
2N TERATSH, TITRIGT N A% Hufs /(8 1)/ TRVA ELAOT VA Xﬁfm 3
MeEL, T2 CEBOT /AN TbET, %575 S — : <—3—_
TOIZRDOSFTDOTIT XA : : : !
(TDIF® 7 AT WR | L\ !
i T < D>——
WL 1IN RD :/—3\ !
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4. T4 FHEEPROMA%!)
ATmegal 6AIF512NAMDT —#EEPROMA & - F 3, ZAUTH—NAIDGRAHEE TEL0BEL 27 422 M EL TS LE T, EEP

ROMIZ &A1& 100,000[E] D 7 /XA L B DM ANED BV FS, CPULEEPROMRI DT /7 AL LA DEEPROMT NV A Ly 24 | EE
PROM7 =% /" 24 EEPROMI IV Y 24 CREMNZ Rk S £,

SPIL, JTAG, % COEEPROM7 07 737 DFERFLIRIZ DWW TIEA 4 180 E , 183 H ., 1T4H A ZELEEWY,

7.4.1. EEPROM7%t2
EEPROMT /A Ly 28131/ OZE R CT /Y AR RET Y,

EEPROM®D EZ AL GRE SR SCIT 7Y AR NI 14 E ORT-1.TH LN F T, (EZIARIDEH AV BEIETT N, A7 M=
TIZRAN AN T BIEEZ RN TSN, #F 2— N NEEPROMIZZEL A5 S 0IES WSO D TR LE N RSN ITIT
7R FER A, BRI LB CIEERBEA/GIE CVCCR RN EF EIX FRELZES T, ZAUXT AN AR E #n D
M. Fbnd7my ) EE AW TR/ U OURENA IVERWVEE CTEITTARERICZRDET, ZNHOIRRE CRIEZRET 57 1E0
FEANZ DWW T EEPROMT —3EITDIF IE | 2 T B <72 EW,
T EEPROMEZIA L Z G IE T 57280 Bl BESAALTNEIED 72T R 720 F8 A, ZOFEMIZ DUV CIXTEEPROMHI i
LY 24 Dtk 2B HRL TL7EE,
EEPROMMFE £ HE, CPUITIR DM B NFEITSNAHENZA ey BHEIES L E T, EEPROMASENILDE, CPUIRR DA 2358
1TENDRENZ2ny ) BIE IS ET,

7.4.2. N)=3 9K IEENE R DEEPROMEE A H

EEPROMZE XA ZEIEATEEY AT 4 AR IEEHE~BIT T 5L EEPROMEZIA A BED L . EEPROM X IA Z KE ] 53
WEESTLEIRNIZE T LET, UL, EXIALBIENE TINDE, BIEGNEMEZMEG L, fEREL TTI A A RINT—2)H)
VENFTZRITBITLER A, 165 TN T4y ~BLT T 5R1IZ. EEPROMEZ A LENENTE T ENA(EEWE=0)Z & ORI HELES N
F9, GR#@: NT—4 7 BATHRBEPROMEZIAITIEF 1258 T 3505, EOBRIIRID IEESLRNZEOEE)

7.4.3. EEPROMT -4t 1T D5 LE
IBVCCOBIRIHF , IELEET B0 DG ETE S CPULEEPROMIZ KT L TIE T X A7 IZEEPROMT =4 3T A E 4, b0
F'uEJ%':_E&iEEPROM%ﬁﬁ%*ﬁE&B%@%E&HLf [RICE%FF LM RN SN D& TT,
EEPROMT7 —LIHIZBEIMET T D2 >DREIC L > TRZIESNEF T, 12 H LT, EEPROM~Di@H DO EZ AL TFIE
EL@M’E@“NJ)@W{EE EENSMETT, 205&( BEHABIEIMETE DL, CPUR BB MSEiE-> CTEITLEET,
EEPROMT =4 LI IF R OHELER FHZ L TR A ITHET HINET,

RISy ek BIREE O . AVRORESETZTEM:(Low 2> TEEW, ZAUINEIR B H 2R (BOD) & 7F Al 352812
FoTITZ2F3, WEBBODOM I EENMLELLU-MHELEE B LWGE | AMTIRVCC) by MEGERI B M 2 £, EXIAHL
FEFATHI) by bR Z DL ZOEZIALBRIEIIMAS EIREI LN T 72OIE R 72 T3 E T,

75.1/0 A& (LY A%)
ATmegal BADT/OZE EFIT2I8EH D LY RA4EHy | TRENET,
ATmegalGAOD ATOI/OLFIEREIX/OZEMIChREENET, I/OREEILT/OZ2 /] E32MA DL VEREL Y 2 B DT —AlR% 21T
nn S LOUTRBIC Lo TTreAENE T, TNV AFFHS$00~$1FN DI/ OV 27 1L SBIf 5 & CBIf A Offi il CHEERIZE YN T7EA
RETT, 2NHDLY AF TIESBISESBICH G O ICL > THE —EYMENKRAE TEXFET, LVZLDFFEMC WIS ER)
%@‘Sﬁ%’éb«fiéw /O EMBINEOUTAZHEIRHLI/OT MV 2§00~ $3E Ml 22T AT 8 A, LD A ESTR A2
7 =AZE M E LT/ OVY A ZET 12 A BRI NS DTNV AIZ$20 3 B SN2 T U7 8 A,
DT NAALDIBIEEAR DT, TIRASNDEE . TRIE MO ENNDRETT, TREAL/OAE) THVATHL TE N
HRETIEHVER A,
%%777 DOV ONFENH TR 2 ELZ LI LS THERR(0)S NV E T, CBIESBIMA X/ OV AN D 2L v EL, BE)E
THLEDTIFVITHIBEZIREL, 1o T B fRR0)THZEIHERE L TIEEW, CBIESBIAT S TXI/OTNVA$00~$1IFDLY A4
T“O)%@Jf’ﬁbiffo

I/OLJEDHIE Y AL LA DB TR N E T,
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7.6. }ERERLY R4
7.6.1. EEARH,EEARL (EEAR) - EEPROM7} LA LY 24 (EEPROM Address Register)

E'wh 15 14 13 12 11 10 9 8
$1F ($3F) | - | - | - | - | - | - | - | EEARS | EEARH
Read/Write R R R R R R R R/W

I 0 0 0 0 0 0 0 FiE

Eyh 7 6 5 4 3 2 1 0
$1E ($3E) | EEAR7 | EEAR6 | EEAR5 | EEAR4 | EEAR3 | EEAR2 | EEAR!I | EEAR0 | EEARL
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

BIHME RiE RiE RE RE RE RE RE RE

® t'yr15~9 - Res : F#J (Reserved)
INHEDOEYMNITFRISILTEY, FIZ0E LTt AE T,
® t'yF8~0 — EEAR8~0 : EEPROM7} LA (EEPROM Address)

EEPROMT VA LY 24 (EEARHEEEARL)IX512N A NEEPROMZE ] EEPROMT NV A% FE E L F 9, EEPROMT —4 N AMEO0~511H]
TEBANCE SN E T, EEAROWIHEIZ AR E T3, EEPROMMNT /Y AZIA ThAI RN Y/ BN E ) L0 EE A,

7.6.2. EEDR - EEPROMT -4 LY"A4 (EEPROM Data Register)

Eyh 7 6 5 4 3 2 1 0
$1D ($3D)  |_(MSB) | | | | | | | (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'yF7~0 - EEDR7~0 : EEPROMT -4 (EEPROM Data)

EEPROMZE XA B4 /EIZ% L CEEDRIZEEPROMT ML A LY/ 22 (EEAR) T 5.2 727 NV ADEEPROMA~EN N D & T —4%E B ET,
EEPROM % A A 48/ EIZ % L CEEDRIZEEAR T H- 2 727 MV ADEEPROMM S Fe e H LT T — 4% & A £3,

7.6.3. EECR - EEPROM#I|{#ILY" A% (EEPROM Control Register)

Eyh 7 6 5 4 3 2 1 0
$1c@3c) [ = T = T =T = T EERE [EEMWE] EEWE | EERE | EECR
Read/Write R R R R R/W R/W R/W R/W

W 0 0 0 0 0 0 RE 0

® L'yr7~4 - Res : F#J (Reserved)

ZHRHDOEYMITFRISINTEY, WIZ0ELCHRAET,

® t'y}3 - EERIE : EEPROMIZE AT E YA A EFE] (EEPROM Ready Interrupt Enable)

EERIED | FHZIAFIAT—HA LY AX(SREG) D 2FIIAHFF AT (DE Y bR E (DS AV TSRS EEPROMBRERTEIIA B A2 7F AT L E
9, EERIED0EZ AT Z DOENAF %22 IE L F9°, EEPROMERIE A EIVIA A XEEWESEER(0) STV D Sk 3 D EIVIA B %
FAELET,

® t'yt2 - EEMWE : EEPROMEZ A& EF Al (EEPROM Master Write Enable)

EEMWEL vy MIEEPROME XA L A (EEWE)L v D 13% EAEEPROME X AL DR K L2 A0 E 50 F kD F1, EEMWEDS R E
(DENDHEE, EEWED IR EITRIZINZTNVADOEEPROMIZT —4 % E X E 9, EEMWEN 0D, EEWED |52 E1X 80 CTJ, EE
MWENRY 7827 12 K- TRRE(DSITLEIE, 47my ) B EAZ A= I2T NI DL Yy M 0IZARBRL 97, EEPROMEZAAFNEIZ DU
TIEEZAHFHFR(EEWE)L Y DR 2T B IZEN,
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® t'yM - EEWE : EEPROMZE&E35A & A] (EEPROM Write Enable)

EEPROM#E XA L7 7]{E B (EEWE)IZEEPROM~D EEAHAM =TT, THVALT 4N IEMEICER E SN DL . EEPROMA~Z DA

ZELZDICEEWEL Y MI LA E 2T TR0 ER A FE 1 SEEWE~E )N ARTNIZEEPROM FE £ XA L ZF AT (EEMWE)t v M

1ZEPNRTNIER5T, SH72 T VUZEEPROME S AL T THh NV ER A, EEPROMZ EL L& RO FNEIZHED R ETI(FIES.

LA DNEFIZEETIIHVETA),

1. EEPROMZE XA LZF R (EEWE)E w0122 A E TR E T,

. SPMHlEIL 3 24 (SPMCR)D SPMEEERF 7] (SPMEN)E v b 301272 5 TR E T,

. A [Bl[OEEPROMT NV A%ZEEPROMT NV A Ly AH(EEARNC EX 9, ((Fi& . A5 A))

. A BlMEEPROMT —4%EEPROMT —4 LV 24(EEDRIWCEXF T, (115, M)

. EEPROM{#IL Y 22(EECR)DEEPROM T XA A2 R[(EEMWE)E v MZ 1% . EEPROMZE XA LRI (EEWE)E Y MZ 0% [FIE 2

EEFET,
6. EEMWEL v R E % 4/ny) JEHINIZEEPROMEZ AL AT (EEWE)L v b ~Ga R 1 2 E X F 4,

CPUN7Tyva ATYEEIALH EEPROMITT 1) TA(EEIALD) TEEE A, V7N T IZHIHEEPROMEE AL EIED DRI Ty

Va ARYDT 0TI INGE T S TWDZEE BB LTIV ER A, 2137 M7 0377y a ARV %700 TAEZIARE)TDHIEE

CPUIZEF T 7~ =4 25 G AT BB LET, 77yva AL TCCPUILE» TEHINRVRD, 2 13EETExEd, 7+ 7°

By IO NWTOFEMIZEAL TX162EH D7’ 0-4'X 1 - EFAAPRAHLAIBELER I 1Y 7307 1 2T ELLE S0,

Z4 TIES. L6. [ OEVIAIIIEEPROM = EHEIA LG A AR 35720, EXALFHRBIZ/20EF, EEPROMET /7 AT
HENALA—FV DMBLOEEPROMT 7 2% H WL . EEARZCEEDRINE FHEN AL, HIKL7-EEPROMT /Y A% LigSHF 4, =
NHEDOREZE BT B0 2 TOFNEF, A7—4A Ly 24(SREG) DA EIALFF o] (Db Yy MIERO0) SN TWAZERHERES N
F9,

EXALT VAR RGBS NS E . EEPROMEXIALZFI(EEWE)E yMINA—F =712 ko TREERO) SV ET, [ HEY 7 =T 1IN

AN ELHNCZOE MR =07 L, 027 22N TEE T, EEWERHKE(DSNTLEIE, IROME D ETINAENCCPUIX2JE H#i

BEiEEnET,

® t'y}0 - EERE : EEPROMEE#A3A 5 A] (EEPROM Read Enable)

EEPROMFt #03A # #F 7] {7 5 (EERE)IXEEPROM~D Fi F0 A 2 Abn—7"C4, EEARIZIELWT NV ARER E SN HE, EEPROM A H

LA EEI T 57-0ICEEREL Y NI 2 E ) N2 T VT2V E A, EEPROMZEA LT 7Y AIZ(F D) 14 T, BEsRL-7—

MIEBIZFI A TEXE T, EEPROMMPFEENDEX | RO NFEITSNHRNCCPUIZAJE IS IESivET,

i B 135 A B ER AR O DRETICEEWEL v bR =)0 7 4 _R&E T, BEXIALBIENFITH DA . EEPROMTENVA L/ A4 (BE

AR)DZE T HEEPROM At A A TEEH Ay

EEPROMYWEXO)E%EF'H?KTQE(%%LP&J}?&“RC%%%%%)@%’)Z}’L& 57_1 EEPROM%%ﬁHﬁFﬁﬁ

a b~ wWwN

7, RI-11ZCPUMNSDEEPROMT /Y A4 B F A7 E X =
ABIEE RLET, HE PRy | k=
EEPROM#&IA Z+(CPU) 8448 8.5ms

iF: CKSELta—RARE LEEBARICIMHzAME I S E 9,
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ROA=NEITT Y7 ) F7EECE 7E TOEEPROMEZIAL BISE R L 9, ABNEIH 2T EEIVIALEE LI L > OFIVIA L A3 1
S, ZIHD B EITHICEIVIA A EIROFTE T, ARENLY 7MW =T NIZT7T7yva 7'=h o= BMEVFTHR T HV E T, 2D LD
72a=NDFET D856 . EEPROMEZIAZ BRI DN EAT T DSPMAT 5 D58 T hiFT- 20 EE A,

TEU7VEFEI N 7445

EEPROM_WR: SBIC  EECR, EEWE ; EBEPROMEZIALSE T 225 T ARy 7°
RJMP  EEPROM_WR ; ARTOEEPROMEZIA A58 T £ TR
OUT EEARH, R18 ; EEPROMT NV A BTN A MR E
OUT EEARL, R17 ; EEPROMTNVA FAIN AR E
OUT EEDR, R16 ; EEPROME XA BB Z 7% TE
SBI EECR, EEMWE ; EEPROM = EEGAAFF by bk B
SBI EECR, EEWE ; EEPROMZEZIA A B (EZIA B AL Yy NaX 7E)
RET SOV L e~ IR

B VAUBIRY]
void EEPROM_write (unsigned int uiAddress, unsigned char ucData)

{

while (EECR & (1<<EEWE)); /* LAETOEEPROMEZIA L SE T £ TR */
EEAR = uiAddress:; /% EEPROMT NV AGRE */

EEDR = ucData; /* BEPROMEZIAAEZ L E */

EECR |= (1<<EEMWE) ; /* EEPROM == HE-XIA B3 7] */

EECR |= (1<<EEWE); /% EEPROMEZIA LB 4E */

}
ROa=F LT, 7 ) F7ELCE7E CTOEEPROMBE A IA B B A R U E 3, ABNITHNIAZ A S, 2R DO B FATHIZEY

AP EZRWETE T,

TtU7VEFE7 Y 7L

EEPROM_RD: SBIC  EECR, EEWE s EEPROMEZIALSE T 25X ARy 7
RJMP  EEPROM_RD ; LRI EEPROME-XGA B 5 T F TR
OUT EEARH, R18 ; EEPROMT NV A AN A MR GE
OUT EEARL, R17 ; EEPROMT NV A AN AR E
SBI EECR, EERE ;s EEPROM it 4 H U BHARFE A0 iA 5T AT 'y M iE)
IN R16, EEDR ;s EEPROM#it & H L & B
RET s FEON S L e ~E IR

EL vl UBIN !
unsigned char EEPROM_read(unsigned int uiAddress)

{

while (EECR & (1<<EEWE)); /* LARTOEEPROMZEZ IA A58 T £ TR */
EEAR = uiAddress:; /% EEPROMT NV AR E */

EECR |= (1<<EERE); /% EEPROMG#t /& H LB LA */

return EEDR; /* EEPROMt & HH UME % BUS:, 1805 */
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8. VATL yoyh &y )ER
8.1. yny) gL DEHG

X[8-1.1ZAtmel AVRND EFE /2 uy ) AL DB ERLET, 2 TCOII NG 20N TERBA I THHILEIZHVET A, HE
TBEBOT=D, 20D EHEBEMAKRIEREE | TRRIBREINDEFEIR L TEEEDAE FHIZ X~ T, b/ Wi Dray) g1k 3452
ERTEEY, Iy RAITIRS-1. TR SN E T,

B8-1. YRy DESHE

}Flﬁj/ﬂ;ﬂ 3 TR B 77‘7:/1 )(%U
PYAEop: HHART) || A/DEME CPU=T SRAM BEPROM
A A A TClkADC A A A A
clki/o RG] clkcpu
clkasy %Ufﬁﬂlilfjt% clkrrasH
11 L UeobmE | |[oavFhos 44+
sy 4 4 4
Juy) %;@7‘77 vy TNy A
e PJERCHE R e
A A A T A
. |
B4~/ 5 A ERRCH %ejﬁmj/y{% = YAV FH {&E{ﬁﬁﬂq BJEIE{TJ‘%
TR FE iR as B R FE PR D) AG VIR | | PUBRRCH R4

8.1.1. CPU 4my4 - clkcpu

CPU/Zay/IZAVRAT DEEL BRI 2 R DT 0 ICBLAG SV E T, O L7y OBNIILHV Y A T7AN AT—HA VY AR Gy )
TAVAZAREE T 27 =4 AR T, CPU Ry D5 13T B — R BB B A BT T2 A28 LU E T,

8.1.2.1/0 9ny% - clki/o

1/Oymy i35 4</mm 4, SPL, USARTD LH721/ OF O K43 TEDILE T, I/O7uay NI EREIVIA B ChE v ET 23, W<
DINEREN AT I Z 1/ OFuy s HME E SN ThMHSNAZ L2 Z D L H 72BN AT IER R E R I L THRHENAZ &I
EBLTIZEW, 2REFN/FTWDEROTH Y AG8GEIXclky 0235 I SMDRHIIE RN EITE I, IR IETERETTWITNV 252 (E 4
ARELTAZEITHEREL TLEE,

8.1.3. 779¥a 909 - clkrLasn

TI9va IRy Iix T Ty a AR A 4=T 2= ADEWER L £9°, ZD7Tyva Juy/i3HEIZCPU ey ERIRFIZIEBIL £77,

8.1.4. IEREEAL4V HAyY - clkasy

FERHAIA~ Jay 213 FMEB32kHz 0y ) FR IV ASNOSS EBEEZ ay JERE XD D& FER A A~/ hy AL £97, 2O B A 7ny /4P
WIT NAADMKIETERED R CH |, 204~/ W 4O FERF R GH s E L COEHZ L ET,

8.1.5. A/DZ #4904 - clkapc

A/DEBIIITE A O/uy &R SN F T, ZHUET VIVEIRIZ L > TAERS - MET AN 5 7= I1ZCPULL/O7uy s D
EIEEFFLET, ULV IEMEZRA/ DA RE 52 77,

8.2. Jny4It
ZOTNAAZITAH TRENDIDNTTTyva ba—A" EyMIEo TRINAHE/R R 3Re-1. HnyhiERIER
ﬁ@7n/7ii§¢ﬂ75?®ygﬁo AT Iy T DIay I IXAVRI 0y ) 3 A a5~ HOyhiE R CKSEL3~0
DAT)T, O A~ B A SV ET = =

e INERI) AN/ XTI ) FEAR T 1111~1010
&y B3 T A AR IUTIR A TRONET, CPURN T4 TV Ei21X 1001
NU—t=7 OB 5L & BATZ/ny) LIS EATRRAEATNI L E L R R - —
SREMER RIET HEBIFEIC DN ET, CPURILy M SIAESLE, T PHEBRCRE iR 1000~0101
Tl B EBR AR CL E B E~E T 2O & EIRUICFF T IEIE T, Uiy 0100~0001
FNo7 FIRAHE, ZORBYRE O FERFRIROIL 7 I DIVET, & FHRFE S ey g B 0000
TNy FN Y/ (WDT)FEIRRR O A MBI FRE-2. TRENET, 198 33 1=3E7°0/'94. 0=7"1/'74
DOIRFHM | TRESNDIDNTTAY TN 7 FARE O B WAL EIE KL E ) .
+. #8-2. WDTHIRSF DR TE. BEAK

VCc=30V | Vce=5.0V IEEE
4.3ms 4.1ms 4K (4096)
Coom | oms | oo
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8.3. BEEEMDI0v)IT

ZDOT NAAXCKSEL=0001, SUT=10CHfF & ET, 16> THEE/ny/ LR ElI i K E B O IMHz N ERC 38 IEES T4, ZDEE
ERTEITETCOERE NI F I I EZALIEEE ST ENOE LU0y LR EICCEAZ LRI L ET,

8.4. N AINFAHRIRES

XTALIEXTAL2IEE8-2. TRENDIHIT, Fov7° EOJIRERE L COM IR E CEARIIESR D% < . AJ1EHF1T9, JUr4
VEEE T E I3/ EE O LLTHEZ 9, CKOPTEa—R 13220 FL/p AR IRHEIR 22 BI/ED 1 > & B N FE T, CKOPTta—2
N7 IR0)ENDHE, SIS H e 2 AHE B LR IE H D TRIBEL 9, ZOBEIRMEE N2 WO EREE-CXTAL2H /1 23 Ml od
Iy JREE a A BREN T HRFICE L E T, ZOBMEIXAWERBEIFZ RS E9, CKOPTta—A 23FE7 07 7ADICSNDE, FIRE T
/NS IRIRIC 220 E97, ZAUER 0 EE I EEERL £3, ZOBEIXHIBRS I8 A& AR D | o ny /%l
BRE DD 2 FH A,

Y73 IREN A COR e B A X CKOPT =2 2337 177 5(1) T8MHz, CKOPTEa—2"737"17"7 4(0) CT16MHz T9~, C1&£C2137Y 24
NIRRT XTI IREN - Ol FIZOWTHIZE LT RETT, 2O T VO EHEEIIE S 7 AI VIR -0 730 /RS 1, TRilER
BOE, ZOBREOBERBMEE \IRFELE T, 2NV A 63520 7 AHBR IO W T DR DOV o)1 R 8-3.TH-
26N ET, YRR I oW T EEH I L THE 2N T v

RN T #=8-3. MRS FHIRZSENE

ARG A RS B TR @82 MAALRIETIgEE  |CKOPT ICKSEL3~1 BIREEE |H#EC12EE
B ST 3 > DESEIECEIT £, = = 101 GE1) |0.4~0.9MHz -
DEERER]113R8-3. CRINBLHIZCK F———XTAL2 1 110 |0.9~3.0MHz| 12~22pF
SEL3~1ta—2'Ic ko CITh £ T, c1 = 111 [3.0~8.0MHz| 12~22pF
CKSELOEa—R1ESUTI,0k2—2" L6 IC R i XTALL 0 101~111 | 1.0~ MHz | 12~22pF
e = GND |l ZOMPULI)MVRIRT IS, 7/ iRE
o = FTOIRMEDNDHRETT,
=8-4. N ASNFEIRF /17309 iR BN F R BB IERE B IR K
NI=590, NI=t=7" | YEybA o DT INEIE eyTa—
OKSELO | SUTIO | jnb i i@ iRt | Ml (VOC=5.01) e mE
00 258 X CK (GE1) 4 1ms IEBE TV IREN 1, s B AR
0 01 258 X CK (GE1) 65ms P4 S AR V37| e A | 5512 3l w2 =E
10 IKXCK (¥2) = SBT3y 7R E) 7 KB (BOD))ry F Rl
11 IKXCK (¥2) 4.1ms IEBY TV IREN -, s B AR
00 IKXCK (¥2) 65ms P4 A /£ 37 e S 15512 3l w2 =E
) 01 16K X CK ST ASNFEIR T AKTEEAR HBOD) vy b Al
10 16K X CK 4. 1ms INERIYASNFEIR - o b EE IR
11 16K X CK 65ms BT RSN FE IR -, AR E A EE IR
E1 ZNSOFEPRIIT NAAD K 8 B I AT T TOEME TRV EE R FICE > CEEI CO PR EL EM N EE TRWEATT

FEDLNDNETT, TNHORPFUIVY ZINVEIR T H TIEHV A,
INHOFPUT LI /IRE F COEHEZEMIN, EB) COBIRBEL EMEIRIELE T, 7 N AAD & AT
BETARVEE | JEHIC L TREN CO A B L EMENEE TRV M NVER T B ET,

8.5. KRR EY) A5 A k25

T NARNC DIy 56 E U THRERH A 32.768kHz VARV EAF 51218, CKSEL3~0ta—2"% 1001 \ZF% B T DT &N Lo TR IR B 7 A4
VIR ZR DRI N T IR FR A, 7V ASMIRIS-2. TRENDIDIZEEH SN D RETT, CKOPTta—A' D7 07 7A(0NZLY, fif
FAFEIIXTALIEXTAL2O NER R BT v E#F ] T& | ZUC Lo THNVER T U DM BENR K A0 F9, NERR X 36pF D AFR
ENSER

ZORIRG RTINS L EEIFHILERE-5. T/RENDHIIITSUT =R Z Lo TRIESIE T,
&8-5. (KEIREY A A ERFJES B LR MEIREK

F2:

V=490, NT—t=7" | VEybh D ANEIE 4 :
S oot EEn || B G HREAA
00 IKXCK (E1) 4.1ms il A IR E 7 AR E R AR H(BOD)Y £y M AT
01 IKXCK GE1) 65ms KR EHEIR
10 32K X CK 65ms JEC B R S R 25 0D 42 E TR
11 (F#9)

E1 ZNHOBRITE ML > TRE) COE ML EMNEE TRWEEET b o ~&E T,
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8.6. S} SFRCHFH IR S

AA P BIIR RS FSR L CIERI8-3. CRES DA ERRC % E M 2 £97, JEII
=1/ BROIZE > TR ENITHERI SN E T, CIIEIK22DF THDH X T,
CKOPTEa—A" D707 7A0ONZ XD, i I 1ZXTALLIEGND D 36pFIN AR &% 7
B[ TE, UL THNBa T v DB N 72< 720 F 9, RECOERIGEDFEM & F

ESRBED IV ZL DB RITHOWTII A EFRC IR IESS(External RC Oscillator) | iis

X|8-3. S ERRCHERE K

MR EZ U TSV ERIE ARSI FEL EEA),

ZORIEL

VRSN B G T & ok SN T24> D B/ AR CE{ETE
*9, ZOEEILIRS-6. TRENDLEITCKSEL3I~0b2a—A |12 > TRITNE T,

VCC
Ij XTAL2
R
T XTAL1
T C
e GND

%ogéé)fiz BIINDHE, HEEREMITRS-T7. TRENDIDNCSUT 2= AT I > Tk %86, S EBRCEIE L H
CKSEL3~0 JBR $hE B (MHz)
0101 0.1~0.9
0110 0.9~3.0
0111 3.0~8.0
1000 8.0~12.0
#8-7. SV ERRCH Hk 38 FAAC B B IE RS E R K
5ty vy | T e DB E
SUT1.0 oot EERR || B Gt HREAL

00 18 X CK - K& R H(BOD)) £y M A]

01 18 X CK 4.1ms i HEIR

10 18X CK 65ms &3 F5H-EIR

11 6XCK (GE1) 4.1ms Ed b A EPRE KRR (BOD)Y 7y M AT

E ZOBIRTT NAADE

8.7. RIEfTEANERCHE IR

RIESN - NERCHIESI I DHHIT-1.0,2.0,4.0,8.0MHz/ny /2 HAG L ES, & T
DJEPEENE5V, 25 CTORAMMETT, ZD/uy/1EFK8-8. T/RENHLIIZCKSEL
bLa—RA D7) TN Lo TYAT L Iay ) b U CGEARET, BATZRD, JMEEN LR
TEIWELE T, Z0/uyiBIRAAFEI R ICCKOPTEa— A 13 F IS HET v I A(DIZENS
RETT, Vey b AN BRIER LY 24(0OSCCALIC IMHZ IEBENA M3k
EL, ZAUZL > CRCER# A B BIICIRIEL £, 8A721.0, 2.0, 4.0, 8.0MHz&
5V,25°CTC, ZORIEITAFRE R 3% AN D JE W % 5% £7°, atmel.com/avr T
FFH AT BE72 06 AR I R SN FATRIR IEEOE T, B xbinizEoveck
BETHEI%DREEEERTDHIENTEET, ZORBERNTFy7" (VATL)Iay7EL

TEDNDRHITAY TN T IR ITRTIET Ay F NI 443V MI IR IES A= DN E T, FORESNIALEED LD ZLDIE

HRIZHOWTIRITIEDO REN MM HA TGS,

= JE B CENME T 2L XD DN ETIEH E A,

7<8-8. IRIEfT=NERCHIRZZENE

CKSEL3~0 ANFRELRE (MHz)
0001 CGE1) 1.0
0010 2.0
0011 4.0
0100 8.0

L TAAATZOBIR CHfTSILET,

TOFIBRNRITNHE . BEIFIIRE-9. CRENAEINCSUTL2— R I > THESNE T, XTALIEXTAL2IZ R BEZ(NC)D F

FIZSNDHRETT,
#8-9. RIE(FENERCH Ik ar AL ENEERFELEREK
T—BBY NTO—t—T | Uty kB O o TR IE
SUT1.0 oot EERE || B Gt HEGEAA

00 6 X CK - R EE AR ) £y MBOD)FF AT

01 6 X CK 4.1ms il b AR

10 GE1) 6 X CK 65ms 1 H-EIR

11 (F49)

E TAUATZOFEIR TSN ET,
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8.8. S ERYVIES
SNERI Oy ) TEINET N ARG BEEN T D7D ICX TALLIZRI8-4. T/REND I ICERENS  ®8-4. 4} ERHNyH{E S ER S iE#ER]

NDHRETT, S uy ) TTNAAEEITT D729 ZCKSELE2—A"1X70000° 1271
PINEEE)IN2T if:ﬁ@i‘ﬁ_‘/u CKOPTta—2'd7 0/ 760Nz X0 . fEAE I XTAL2
XTAL1EGNDE]D36pF N R A3 Al CE £ 7, I—
DI ERERIT DL EEJH%EF'EEzi§8—1o.f“%éh5i5&:SUTtrx“é:io PRSI 1)) >——— XTALL
TRESNET, —{GND
=
28-10. 4/} &R0y ) 1E S ER B FAC BB IE R R, B IR &
NI)=89y, NI—t=7" | VeybhS DT INELE - .
SuT1.0 MEDRESEERM | B (VCC=5.0V) SR A
00 6 X CK = 1K EE R Y2y MBOD)FE AT
6 X CK 4. 1ms Bl EEER
6% CK 65ms I LS IR
(F#9)

S8y ) iifa 58 & MCUDZERBIEZRAE S D7D I Hba L7z ny ) JE R O RV AL AT 5 Z E N LS ETS, B
Ly ) G IRA~D2% L0 RE2JE BB AT T RIS eWFRBZ S ISR ILET, ZoL57% v/ FEEToZ ks MCUIE
Yy MIRTIENDDZRAET DT ENMBELESNET,

8.9. 844/ 3R IR

AVR A1 2 =5 DA</ A FAEIERR(TOSC1ETOSC2 NI LT, I AIVIEIE 132 O BB c S E 7, s
a7 AHIMNBELENFE Ay ZORIEIRITREF H32.768kHz/Y 22V Tffi FlZ R b S CuvEd, 4 /ny /4 TOSCLIZ it

ol ald RSN EE A,
A=/ 8 IR R B ) 2o g R AR E R T o0 7Y 28yl Fg s 2y . A S (O)IX R U 36pF DA FRE & +7
HET,

8.10. 70y BAfR ALY 24
8.10.1. OSCCAL - FIRIELY A% (Oscillator Calibration Register)

) 7 6 5 4 3 2 1 0
$31 ($51) | CAL7 | CAle | CAL5 | CAL4 | CAL3 | CAL2 | CAL1I | CAL0o | oSCCAL
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

W T NAAE A OBIEE

® t'yk7~0 — CAL7~0 : IR IE(E (Oscillator Calibration Value) GR;F: #E MHINLNE—EBBIMEE)

ZDOTFVASDOIE EN AP EZ A IR IEZ BB ORZELEE B T2 D N R IESS I L E9, Vo i, 3REH] BN ANT
NV A$00) 2L & S 3D IMHz R IEE 23 3 IR IEL Y 24 (OSCCAL)N~ H B FJICER ESNVE T, WIRRC R IE R 2MtL 0 J& I B CE o
NAHGE | RIEEIFTFE CRESNRT TRV ERT A, ZHUTHIDICEZIAR G IV ESZHi A, F L TEDHKRTTvva AV E
T2IXEEPROMICH IEEZRAF T HZ LI > T T A E T, TDOHBIDEITY 72712k > THiFA, OSCCALIZERETEET,

OSCCALZI0OD IR S A FTRE I HDS BT E T, ZOVY AI~0LDIE g 11 pAERCE: 552 i 2k &5

ZELZEIINERIES O B EE ML ET, 2OV A ~DSFFEZIART AT ERMI-% T B

S ATRE SR BT L, BEA & R AR BT 7Ty Y2 AE) LEEPROMODT/Y | OSCCALJE | mm X =22 7 O8TH

AR AT IVET, 772 AE)EIZIZEEPROMMNEN DA ISFRE Sk =/ =X

0 E~10%E X TRIEL TIXWTER A, 2 TRITIUE, 77yva A E72IZEE $00 50 % 100 %

PROMZEXIA ] iﬁ%ﬂ&a‘éb%bhiﬁm ZOFRIEFRILL.0, 2.0, 4.0, 8.0MHz 75 % 150 %

~ORENERSNAZLIEEL TRES), Re-11.TRENDL LIt~ $FF 100 % 200 %
OFRBEIIRFEESN R A,
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9. ENEHELMKILERE

9.1. I=

IR IETEBEIZ S I CMCURN O 4 — BHE (L2 2 L2 TTREIC L. AU Lo CEIBL £, Atmel AVRIZS I CHBEARNE
BN CHD LS FAF ST RE & 7R IE T REAARBE L F5,

9.2. {KIEFZREFE Rl

16 EH DX8-1.1ZATmegal 6AD K FEI ny ) R L ZF DI R LET, ZOXILE Y 2R IE BB RS/ ET, RO-1.134%
R IETEREL OO E TTA R L E T,

:=9-1. BRIEREICRIT2EE/ny)EFEBEIREHER

e Dy E BERIRS EiRESER (FiAAL)
K LEAE R 90y | 443m@ [INT2| TWL [ 347/ | SPM [A/D
G | i | S0 | s | S | naare | omam | NT) | 7HUA| 975 |egbrom | 2| E7E
TAN WV O | O] O O @ O O O O O O
O | O O @ © O O O O
oo
@ @ @ | O @
e GRS
@ O @ @ | O @

E1: Iry )Tt U TN ANV IR T3 T3 7 IRE - @ X = AT,
@ s/ B2 FE R REL Y AF(ASSR) D FE[RI A7 my 7 (AS2)E v I A3Ek E (DS 5T,
@  INT2FEZIZ, INTIEINTODVA VEIIAILTZ T T,

6 D DIRIETERED TN A~FEAT T DITIIMCURIEIL ¥ A4 (MCUCR)DAR IEFF A (SE)E v IS s B 1 2 E ) L, SLEEPA G SIS
2T IUER0ER Ao MCUCRDR IEFEBIEIR (SM2~0)t 'y MISLEEPAT B 12 Lo TIEM(EINICSNAIRIEERE(T ANV, A/DZEHA
MEGARIR, NT=R7 NT—Y =T RBUNA YERRAIN D E NN EIROET, BT OV TERI-2.2TELEENY,

MCUDMR IEFEREH I Al L7 B 0A B Z A e MCUIRREN L F7°, FORFICMCUITE BRI IN 2 CT4J8 H1E (h X4, E05A
FN—F e FEATL, F L CSLEEPAR DS DR DS NSEITEHRLET, 7 AAAIPMKRIENSESEN D& VY 28 77V ESRAMD KN
BIIEZHNERE A IRIEFEREFIZ)y MR ZHE MCUITIEENL | TEyb N 7ML EITLET,

9.3. 74N LEN{E

RIEFEREIR(SM2~0)E v b A3 000’ 2 Eh D& & SLEEPA S IIMCUZTA N VEIE~B1TEE, CPUR{EIEL £9773, SPI, USAR
T, 7He/ Lh#kes. A/DZEHASE, 28BSV F—Tx—A FA=</ I8 Ty F N7 EDIA RS OMGRENEEZ L £, ZDRIEERE
IEEEARMIZclkepUutclkFLASHE 1 IE 95— 5 D /ny IEfTEFLET,

TANVEMEIIMCUIZ A=l IV PUSART D E(E 58 T 72 E O EIVIA A 721F T, AR CREBI SN ZEI0IA SO kLBl AT HE
WCUET, 7Hes L EREID A BN DN ML NN D, 7oy ik gsHil 48 /R AEV V A# (ACSR)D Ty Ll 2524 1k
(ACD)E' MR (1) Bk~ T/ thigds 2 BIRKT IC T £4, ZAUITANVEIME COTEE B HAHIRL 9, A/DEHN
PRI SND720, ZOEMEICBAIT T DA BN A BIZHEVET,

9.4. A/DE M S KR ENE

SM2~0t"y 23’001’ 2 EDFLHEE | SLEEPAIIMCUZA/ DA HUMEE IRIENE~BATSH, CPUARIEILLET 23, A/DZH#LER, 4+
ERENDIA IR, 2BRE BNV A—=T 2= ADT N VABERR, 24/ 00052, Uy TN 7 OGEF RISV COIUD RN EAFFL 97, ZOIRIEFERE
IEIARMIZclki/0, clkcpu, clkFLASHE S I35 — 5, D ray\ZETEHFLET,

ZAUTA/DEHICKI T DM BRI A UEL L@ W RO R EZ FIREICLE T, A/DEHIRNTF A STV DG, ZOEME
WICRBAT DL, BB IPNAEEVET, A/DERTE TEIVIAHLNSOM, S ER Lo b, vay T 7 ey b AREEHRHBOD)Eyh,
QMRELFNA =T 2= 2D TNV A—FEN0 A T B4~/ W7 H2DEIDIA I, SPM/EEPROM#RIE AT E|DIA x| INTOE/ZIXINT 1D EEL AV
ENDIA T INT2D BN IA TR IZIT AS, A/ DA HAMES KB ENSBMCUA B T& £,
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9.5. N4V ENE

PRIEFERIEIR(SM2~0)t v 23 010" 2 E LD L | SLEEPARI S IIMCUAN T4 B E~BITSE F T, ZOFE TIZAM T TR IELEMN
EIEESND— 5T, AN EIIATIL, 2RRE IV AT 2= AD TN VAL vy TN v/ BERRIZGF AT SV CUOLIRDMERE L CEIMEL 9, 4+
HUYyh, vayFN 7 Veyh AREERHBOD) Yy, 28 EHNA L A—T 2= ADT NV A—FENDIA L INTOE/ZIZINT 1O A ERLAIVED A
Fr INT2D A EBEIDIAI T2 IMCUR LB CE 4, ZORIEFERBITEEARMICA R LI TDr/ay)afE 1L, FEREAEOENER
JEHFLET,

VAW TEREN L2 B IA B DBINT =2 BHENLOE IR DI D5 A MCUZ LB 272D T A B LIzb A Vd— E R PR RS
NART UL B2NZ LB L TEEW, FEMIC DWW T4 HEDO T EREIY A H | SR TIEEN,

NI BEDIEBI T AL & BEISFDEZTOLREB O REDBNLIETRILERHVET, ZIUIE LS TLES TV D
OEMRBNEZ BT DIEE I LE T, ZOERBRE)RRIZ 16 B O [Y0y) 78 ) TRRIRINDINZ, ey MEIERE R 2 E #%
HOLFEICLCKSELLa— R Ik s TRERSINET,

9.6. NI—t—-7"E1E

SM2~0t vy ¥’ 011 ZE DL, SLEEPMFIIMCUEN T~ =7 B{E~BITSH F T, ZOEEIZIRD) LSO BN E RN TAT—
oV ENELIRIC T,

AL /B0 A28 3ERHNC ray s BRENS A B0 5B L4~/ I 42FE R HIKREEL + 24(ASSR)D IE R 7oy 7(AS2)L v M 3ek (DS 5
& B/ DAAFR I I BT @R L E T, AT—4A LY AH(SREG) DA ENNIALZF AT (DE Y M ER E (DS AL, 44/ D0 AE0TA T FF
"Ly AA(TIMSK) DA A< /A0 221 AVEND A B ZF Al (TOIE2)E v b E 7213 e 20 A B 7 Al (OCIE2) L v b3 GR B (DS NB R, TN
IR 2 EBLDOEALL THEREI T ET,

BA= /I B2 D3RRI uy JEREN S 72N AT =Y =T B E TORENE IR DA</ 1420V AFNFIZASSRODAS2=0TH
RELIRZT REILD T AT BEENT =T BIHEORDOVICT DI MRS N E T,
ZORIETEREIT I ARWINZCIRASY LA D BT D Iuy s %A 1L L | FERIEIC/ny I BRENS N AR BA (< /A 4255 8, FEREBOENE
I EFFLET,

9.7. Ay 181k

SRV AR NFEAR T/ 2 T30 AR B -7y JFEBI 28I AL, SM2~0E' v b2y 110° D EE | SLEEPAT T IIMCUZ ALV N A BIE~BITS B £
T ZOBMEIZONI A ) FEIRER DI EAT EVE) 2RI DBISN E BRDNTNT =4 B EE RIC T, 7 A A AT N A BN 6
sy JE I CREILET,

9.8. YRERAGUN 1 EN1E

INERIVAI VIR A/ T3 VIR B -7y S FE R D33 T AL, SM2~0E" YAV 1117 DL SLEEPA S IIMCUZPLIRAS N ABIHE~BITS
B FET, ZOBIEIZGNERI) 2SN )RR RN ELT@EME) R T- NS BN 2 BRN TN T —7 BIEL RIU T, 7 A AATIRIRAZ N A
FNEDD6my 7 I CRBILET,
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99. HEE HD&/IME

CRBIFAVRAEIEI T2V AT A CIN B E ) OB/ IMEAE R B DI Z BT D720 DFNENOREE T, — IR IE gL A
BEZRIRD <N D RET, KIETEERIZEIET BT A ARADBEREN FTREZRBRN A 72 e B IO IRIZN D & T, MBELSN AN
A COBREITEE SN AR E T, KR OB IR AR TR B B DA R D& | KR S A VLB L35 TLES,

9.9.1. A/DZ #3235 (ADC)

FFALT-700 A/DEHET 2K I TERE T AISNE T, §iBDOT-0 K IETZREDMT NN ~BIT T HRIICA/DEHEIEE LS
BHRETT, A/DEHZOFFZE L THUONIZEIEZ 5D &, IROEAID)EHITIER SN /=(FEDEHIZ /20 E9, A/DEHE
SAEEDZEIZ OWTIRI38E D TA/DEHASE | 2B R TLEEW,

9.9.2. 7+AY L Ex 58

TANNVEWESNBIT T2 E, THa/ g b /2 e h, 25 SnD & T, A/DEBMESHIBENE~BIT 5L, Thu)
PR SRIT 2R (L SNDHRE T, TOMOIKIETERE TOT a7 kg B BRI A (b SvES, LnLT e/l g A A1 EL TN
MREBEZ IR EDOBRE . RIRIEZRETT o/ g 328 L SN D RE T, SHARITIUTNER AL HEE JE 1 TR 1L R & 4 Y
FRIZEF AT SIVE T, THus e gn s EIE DI DWW TTI36 H O [740) LB R | 25 L T2,

9.9.3. IKREE L EF (BOD)

KB HERBOD) A THELESNARNRS  ZOHEMNEITZOFFICENH & TT, (KEBFERMHEBODENta—2 |2 > T
AN TWDHERIRIEIERE CHF A &AL, MU HRFENZEE L E T, ZHUTIVIRVMKRIEERE CORIEE BIRICE > TEER KN
12720 F9, REEMHERBOD)REEDFEMIC OV TISEO HEEER Y (BOD) | Z#5MRL TL7ZEV,

994 NEEEEE

PRI HETR I AR E MR H 25 (BOD), 7FHu/ thikss . A/DAEGR IZ K> T B LS NARFICFFAISIVET, 2B AL EoIE
TRUSNIZINNTEE EEn D, WERIEER T IIEE LS, BHEMHELEEA, FORFT256. 2O BMEDDRNE
F# I IREHEE T ~EE(ZEREDE 5 22T TR0 A, EUEBTE MR IEIEEE CONRRISND G A, ZOHNITE B X
F9, EEIRFEOFEMIC OV 26 EO THFEEEE | 22 L TLIEE0,

9.9.5. 9AyFvY 447

DA FN YT A DNE T TR E LSRN ZOHAEBIZOFFICENARETT, Uy T v/ S REF A SN TV D ERIRIETERE
THF AT S, MUCH FFE D2 E L E T, ZHITEDIRVKRIEZRE CORIE B ERICE > TEER—RITRVET, vrvFhyv) s
REEDOFEMICOWTII26 ED [949FN ) 84471 2B B TLIZE W,

9.9.6. K —FEY

RIETERE~BAT T DL X, &2 TOFR b UVt NENERIZER ESNDHRETT, b EE/RIEITE ORI Y B IRGUEA A B
BV DERFETHZETY, 1/07mys(clki/0)EA/DZEH v I (CIRADC) D i )7 M5 1 SHVDIRIEFZRE TIET N AAD A SR G
N IEESNET, ZHITMEESNARWEHZ AR EL R I L > TR ADHEE SNV EEHFELET, WLSODDIFETA
A IR E2R T 57-OICNBE LS, TORHIFF RSN E T, EOLVREHFRISINADDEEMINZOWTIIM4E DTV 40
AN SRR EE | 25 R TS W, AR Rl &AL, AJME B DBRENTWAIRREED TE, Foid7 e/ 5 EEN
VCC/ 2 DA . AJIRRRERIZE K &2 HE 35 TLLI,

9.9.7. JTAGAV4-71-AENET W'y #EE (OCD)
WIT N7 BEREZSOCDENEa— 2 \Z o CRFAISAL, Ty 7 NI E I T =t =7 DIRIETERE~BAT T DL, FIry/ el daF ol
W EVET, TNOLORIEIZRE T, ZRARIHEBRICE > TEER—RIZR0ET, ZNEBHTAIZIT3@YO FIERHVET,
® OCDENta—2"%251E (JE7 07" 7 0(1)FRE)
® JTAGENta—2" %25 1E (FE7 0/ 7 M(1)FEE)
o MCUI1# /4K BEL Y A (MCUCSR)DJTAGZE IE(JTD)E y b~ 1 F EIA S

JTAGAVA=7 x= AN Al & X, JTAG TAPHIEZS T —4% BB L Cane, TDOE VTR IREED FHICENF 9, TDOE /Tt
LIan=No=T DR BV~ VET VT 7 LI\ e HE B I DMEINT 5 TLLY, EETFe—VINOIRDT NAADTDIE Y H3Z 0 % kE
BTNy T e Z SITEE L TLIZEW, MCUCSRODJTDE Y MZ 1230y, £721ZJTAGEN 2= A 237 0/ T LD FEITTHZEN
JTAGAV A—T 2= A% 2R ELUFT,
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9.10. EHEEALY R4

9.10.1. MCUCR - MCU#ll{#EILY 24 (MCU Control Register)
ZOMCUHIE Y 24X E S B OFIfEE v & A E T,

Eyh 7 6 5 4 3 2 1 0
$35($55) | SM2 | SE | sMi1 | sSMo | Iscii | 1scio | I1scor | ISC00 | MCUCR
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

® t'yk7,54 - SM2~0 : {RKLEFE BI58R (Sleep Mode Select Bit 2, 1 and 0)
INBOLYNIRI-2.TRENDH A ARERE ODIKILTPRRDLIOEROE 29 9 1 fyREFERIEIR

o SM2 | SMi | SMo IR LE RS BEFE R

TAN VELE

A/ DZE P ARIENE
NU=RT BhE
NT—t—7 B {E

(F#9)

(F#9)

AR N ABE GE)
JEREASNABME  GE)

E: GRS N ABRITSMER Y RINV IR T T2 1
Y7 IRE T TR TEET,

® t'yk6 — SE : {KIEEF AT (Sleep Enable)

SLEEPA & 28 FHATENDRFICMCUZAR IL TR RE~BATS /D123, IRIEFF ATSE)E v b8 i B 1 2 FE D e i AL37e 0 8 A, MCUD
B HISMAIL T REREAT 20T 5728 | SLEEPA 73 EATIEATIZAR I FF AT SE)E v E (DL B BB ITAEER(0)F D Z &St S
nEJ,
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10. YATLHIEIEY b

10.1. AVRD) vk

JEybhHr, & TOL/OVY ANIZNHOPIIEICER E SV, 707 TMT vy b N IANSFEITEBLET, Vhyb A VACELESVA S
1. o &Ny ML L —F 0 ~D IMPHER I 5 TL XD, 707 TAR L TEIVIA L TLEFF AT L2V BIIAZA AT b
T INOONBIZEFE O7 87 T A =N BNEE TEET, ZAUZNEy b N 7ADG AR O — 5 | BIOIABANTERT - MEIR DG AR
F O [FAE T, BI10-1.0E BRIty e E AR LUET, 192E DO YATAE) YD 4R 113 Ly Mal B O B A A
ERLET,

[/OF—=MIV Ly TN E N DL E HIZF LD PIEREEIZ) by b &SN E T, 2T E DIy D EITHMLEH D EE A,
ETOVY eI TLUEST- 5 BIEFHEERFA) D RENS L, N by b g & MIX L9, Zhuds s B ERR MG RTIC 2
EBTE~ETAZLEERICHLET, BT DOIRIER R ZCKSELLa— A 2B L T A IC k> TEBSNE T, O EER
IZOWTOEFEIRIZI6 HO Mny) Tt TrRENET,

10.1.1. J&ybiT
ATmegal 6AIZIZIR DEHDV L RHV £,
EIRONJtyh <=0 LG T E N EIRONY vy M FE = (VPOT) EA N CMCUM 2y b &I E T,
o SLER Bk coeeeen RESETE VA /M AVATELL ELowb A MR- AE . MCURIEy S ET,
© YAYFN G Yeyb « oo TkyF NI ISFFRISAL, AT ) AAE T T HE MCURY Y bELET,
o KEEEYp-ev--- {RFEJ LR H2R(BOD)AYFF AT S 4L, HEG B E(VCOMMRE LM HEE(VBOT) A F TMCUR Y bEIvET,

® JTAG AVR Jtyh «« JTAGYVATAD EEFz—rD12ELTIEyh VY ZANIZEHFR IS H D/ . MCUN By M LET, ZEMIZ DU
TIX152E D IEEE 11491 (JTAG) BRER | 2L TLEEW,

X10-1. ')ty E ERAE AL

MCUTIIE /IR & 7
VY A% (MCUCSR) M
wlm e ]w =
ZEEER |-
BODEN =222 -
BODLEVEL S EE = 2
= o0)
\Yelo > BEJHRONY “ ,
T FEIHONY /HE]E&—|
A bE ] e b 1 +——s al> mivest
J . T AR n G
JTAGYEyh Ly 2% Yy h
WDTHIRCHIER [ 74y Fby) 447 SUILO
\/
VA7 LS IRE | CK (=T Sl
CKSEL3~0 h )
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10.1.2. FEIRONY b

BIRONI LY MPORN VAT 7" EORR MR IC L > TAEKRISNET, MHEBEEIXI2HOTYATLAE DS | CERSNET,
POR(E B IVCCHM I EELL T ORI T TEPEE NICS L E T, POREIKIIALIE EE R B HII 258, Bty o dhich
flExET,

BIRONYLy MNEI BT N AR BRI A Ty bSNDZ L RAEL £97, FEIRONY Ly MEEEE(VPoT) ~DEEIZVCCH EFH#%IZ
T NARRE DBy M RDODE R D DIBIEFHEZR A 0)Z BB L 3, VCCHZOM L EEL IR T3 2L, VtyMEFIEE
ATRIBIEL RO SN ET,

X10-2. N EIRONYfyb (RESETIXVCCIZHEE i) X10-3. S} EBRESETIE R IS KA IEREIRON) vk
vce - VPOT vee A VpOT
RESET A VRST RESET A VRST
PEIES A< +— trour — BAES A § <~ trour —>]
PR £y [ | )£k | 1 |

10.1.3. 4L &Rty b

HMERY Ly MEIRESETE Y DLowb N M X THERRSIVE T, B2 E10-4. B b D o ERYyb
By BENN TV T S/ N VAIE(192 H O TYRTAEY £y h D

B | B EOY b AR Ry MR LE T, TR A vee
ALy DA FRAMEAES NV ER Ay BIISNIZ(E 50 LAYy " . 7
MR B I (VRSTIC FET 2 L GRIE A v MBS ), B EA A~ 1T \ RST ;!
BAERFH] (troun) BB ICMCUZ AR L £47, BHESA | < trour—>—
PR £ b i 3 |

1014 {EEE T 7907IM

ATmegal 6AIZIZE E LS NI B (B H)BEE LT 52 LI1C ®10-5. EJ{’,;:I:@{&EEE)@H:W{Z}F
Yo TEVMEF DVCCEER T 5Fy7° EOIRE LR H(BOD)[AI
NHVET, BODOERENEEIZBODLEVELE2—212X0 ., 2.6V
G707 FH )0V 8 T MOV &R~ ET, ORBEE | rrsgT
IIANAT R BODZARGET AT L AT 2% Hi b £, #HE ‘ :
JEDEATIY AIZVBOT+=VBOT+VHYST/2. VBOT-=VBOT-VHYST | IBHEA(~ 3 <~ trour —
2L IR ~E T, — | 1 |
BODE B IZBODENE2— 2|2 ks THF A /A4 1 A8 CE £ 3, BOD R ‘
D3FFAI(BODEN=7"07"7A(0))S 4V, VCCANE B EEELL N OfEIZ
TRETHEE10-5.0OVBOT-)\ AKEI LNty M EBIZA I ESIVET, VCCHEENIE L, BIZ EF-35L(&10-5.0VBOT), GERIEH
A DB S, IRIESA < TR IERE ] (troun) Bl % ICMCUA SR L £97,

BODEIBIZEILEN192EH D IYATLAE Ey DM | TH 25N AtpopFE I LVH ESRENEIL L FICE 555 721F . VCCTOIK T
ERHLET,

10.1.5. 949F v Yevb
VAyFR s R R (PRI CKIHIE DN Yy NV R10-6. BIFETRD949FN 95 ek

-~ VBOT+

A& AR LU ET, ANNVAD R R TS~ DB ERE R (trouT)
DHEEZ D ET, RIS OV TIF26E O (49 F vy 447 % vee
Z/%ﬁ.\g\bf<7bféb\o RESET
Ay FN I _hl-r_ 1 CKJEH]
FRE RO 388 o
VBAEA A~ e—trour—>
MR b [ |
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10.2. REPREEE

ATmegal 6AIZNERFEUETRE DR T, ZOEEEE ITEEBIER HBODNMFE L, A/DEHCT ey L gR D A 1L ChiE
ZF T, A/DEHET~D2.56VIEVEE E TN FEEEBIEA.23V)B ARSI ILET,

10.2.1. Eﬁ%&ﬂﬂﬁ?&i@]ﬁ?ﬁﬁ

ZOIUEE iﬁbhé/\é‘ﬁ?ﬁ (ZR B MAT T b L WERBIRF R 2BV £, ZORBIRFHEIZ192H D YATAE Ty D%
Iijfffz%ﬂiﬁ“ gD, ZOREEFLEITH ICONTIEHY EFE A, ZOREFEITROIREFONTT,

1 ARE LR Yty M AT RE (BODENI::rX =707 K(0))
2. 7oy e AR S E TR IR By (7 LB SR HIAE IR AEL V AH (ACSR) D FEHETE [ A )38 IR(ACBG)=1)
3. A/DZEMERENEZF AT (A/DZEHIFE /R EL Y 24 A(ADCSRA) DA/ DEIEZF AT (ADEN)=1)
> TUEBJEM HBOD)AFF AT S TR ACBGORR E (D) ET2ITA/ DRI FF AT (ADEN=1D | fif & 137 e/ el gs 7=
IZA/DZEHER 1 ME DN D RN IEHEE [~ B R 2 5 2 72 uE 220 8 A, N U-4 0 BECTOIEEE N ES T 720, fF
B INT=F 0 B EA~BIT T ARNCERE B EDNOFFENADERIET AL T EDO3 DR EHT O E T,
10.3. 749FN 98" 447
TAYFN I AT IMHz CEIKMSL LT Fy 7" EOFEIREROI0y /BREIS  [g10-7. H4vFhvh 44 iERE

MET, ZHUIVCC=bVTOREMHE T, OVCCHEE TOREMHIZS —
DT 81 % DSV, Do Fh ) SR 8 BRI LY ey Gl
FO. UryFRo s Vo MR R 01 CRENB I CEET, Ty ZE l zALTxQE;xx
FIvI ey MWDRIE R ETA9FN 97" 54 Z VLo NUE T, Ty Fhy) 44~ S| F| 8|8 || F[
ITXFNDEE I SNAEEEF Y7 VN Z AL b &S E T, ZD)tyh Lo SISICIRIRILEIR
JE & Db BT 28D D R B ny ) U MIE RN ET, BIOvsyFh vy | VAT Yok — ARG A D 55
Uty MUY 2y ME I RE T 5L . ATmegal 6AIZ)Ey L TUEyh A'7% OlOICIBIE
INHFEITUET, UavTh 7 Ve bDFEIAI IOV T2 HA S L YYYVYVYVYVYY
TS, WREO 2\ 9avFhys Jmyg
. s . NN N
Ay FN v DT IR L E BT Uy FR v SR L B b HE WDP2 —
BI72OFF~DO 80 2 FNRIZ DT T 8 A, FERIIZ DV TIR LD_' MCU
YAy FE s BASHEIEL Y 2 DR R A BRI TEE N, WDE Yk
10.4. JeyERR LY R4
10.4.1. MCUCSR - MCUIl{El /4K &&LY° 24 (MCU Control and Status Register)
MCUHIEE /R REL Y 241T . E DYy b eAMCUY Yy MR Z U= D SR AR £,
Eyk 7 6 5 4 3 2 1 0
$34 ($54) | Jyro | 1sc2 | - | JTRE | WDRE | BORF | EXTRF | PORE | MCUCSR
Read/Write R/W R/W R R/W R/W R/W R/W R/W
IR 0 0 0 NEZHR NESH NEZHR AEZHR AR
® t'yh - JTRF : JTAG 9k 779 (JTAG Reset Flag)
ZOEyMII Y TAGA S AVR_RESET CEEIZNTZJTAG VEyb LY ZNOFRELZ I~ CHlERIShD LR EO)EINET, 20

EyNIEIRONYty b EIZ X, 20777 ~DFR R0 EZ AL > Ty MO)EIE T,

® t'yb3 - WDRF : 949Fhy9" Ytyb 754" (Watchdog Reset Flag)

ZDOEYMNITAY TN v Uy PR ZDER E(DNENFET, O yMIEBIRONI Y NEZIL, 20777 ~DOFHBOEZ AR LTI Eyh
O)=nFEd,

® t'yt2 - BORF : {EEEY vt 779 (Brown-Out Reset Flag)

O YMNIMEEEI MRS LR EMSILET, ZOLyNIEIRONItyMEZIE, ZD777 ~DimBL0EFZIARITL > Ty M0)S
nEd,

® t'yM - EXTRF : 4} &8tk 779 (External Reset Flag)

ZOLYMIANER B Z A LR E(DSINET, 2O YyMNIEIRONY b EziL, 20777 ~OiR B0 EZIARIZL > Ty O)E
7,

® t'yr0 - PORF : EIRON+tyF 775" (Power—on Reset Flag)
ZOEyMIEFRONI Y MBI L ERE(DINET, ZOLYNIZDT77 ~Dim R0 E LA L > TOHR) Ly MOSILET,

Ve NRIEORERBIZ ey b 777 %57 FHF X7 07 7 AN THH fotBEDEKMCUCSR% ek, EINDIREER0) T RETY, Bl
Ny b ZDHNIZDOVY A DMERRO)ENDE, Vbt tyh 777 B2 Lz~ TELNET,
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10.4.2. WDTCR - 94yFbv4" 44V #IfEILY A% (Watchdog Timer Control Register)

Eyh 7 6 5 4 3 2 1 0
$21(¢41) | - | - | - |WDTOE| WDE | WDP2 | WDP1 | WDPo | WDTCR
Read/Write R R R R/W R/W R/W R/W R/W

WA 0 0 0 0 0 0 0 0

® t'yr7~5 — Res : F#J (Reserved)

INHEDOEYMNITRISILTEY, HIZ0EL Tt E T,

® t'yh - WDTOE : 74yF+ v OFFEIYE Z B8] (Watchdog Turn—off Enable)

TAYTN 97 R (WDE)E y MR ER 0 ) D EE | ZOE Yy MNIFR EWSINRT TR FE A, SH722TIUL, vAy TNy 13281k SN
FH A, —HI1EENNDE A—NUxT Ty ) [E I 2O MR LET, UAy Ty EE L FINAIZ OV TIIWDEE Y bRk %
ZHRLTLIEEN,

® t'yk3 - WDE : 94970 y) 8F /] (Watchdog Enable)

DAy FN 9T FE R (WDE) DS e B 1 2 EO D ETAY T v A2 INFF ]S40, WDEWERER0Z ZE) D ET+yF Ny ) SAEERED AL I X E
3, WDEIXU4vF v/ OFFEIVE: 2 - R[(WDTOE)E v S EaERL A V1 B R D A T TR (0) CXE4, RIS TWA Y yF Moy 4
A& 2R LT BIIFR O FNEI D72 T UL E8 A,

1. [FCEEES)NT, vayT N y7 OFFHIVIE 2 #F af(WDTOE)E y by T v/ 3 af(WDE)E y MG B 1 2 E& F 3, Bl 2R3 E
RO DHETOWDENLIZER ESIL TV TH, B I SWDEIZE N2 T 720 E8 A,

2. WINHD4 ) JEIN T, #FE0AWDEIZEXE3, ZhsvryFN v 228 L £,
® t'yk2~0 - WDP2~0 : J4yFhv9" 447RIE 9 BEIR (Watchdog Timer Prescaler 2,1 and 0)
ZOWDP2~0L yMITAy TNy 447 R10-1. D49FN v BIE S EEIR

SRR X IRF D FrI AL<D 5 gt —
H.%Tngiiﬁf /E\:f:féﬁlj/r WDP2 WDP! WoPo | WOTREEmE [ reat e I M
I A 35 TR R VooTs OV | VOO0V
10-11RSnET, 0 0 0 16K (16,384) 17.1ms 16.3ms

32K (32,768) 34.3ms 32.5ms
64K (65,536) 68.5ms 65ms
128K (131,072) 0.14s 0.13s
256K (262,144) 0.27s 0.26s
512K (524,288) 0.55s 0.52s
1 | 1 | o | 1024k (1,048,576) L1s 1.0s
2048K (2,097,152) 2.2s 2.1s
WDa—NFlEv+yFE 7 (WDT) % OFF| @JD*’%zéYtﬂ VERBELCEREO RIS A R LUET, AHNIWBI X EEALLEE LIZX-0)
FIIAB DS AL, ZIE OO B ETHICEIVIAL N EE RO ETHE T,
TV VE R R 74451
WDT_OFF: WDR sUAYFN I B4 Vb
IN R16, WDTCR s BAWD TCRAE A H /5
ORI R16, (1<<WDTOE) | (1<<WDE) sWDTOELWDEFEE EA R E
OUT WDTCR, R16 ;s WDTOEEWDE(Z il 1 & 1A
LDI R16, (0<<WDE) ; WDEZRBROfiE A B
OUT WDTCR, R16 Uty TNy 2R
RET ROV L e~ 85
CEE7 0y 7445
void WDT_off (void)
{
_WDR Q) ; /% 9y FNYT A= Veyh */
WDTCR |= (1<<WDTOE) | (1<<WDE) ; /% WDTOELWDEIZ G H 1 XA L */
WDTCR = 0x00; /* Uxy TNy AR */

}
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1. ENY3AH

11.1. &

AREITATmegal 6AIC L > THEITENDEN AL BN EDFEMA ST L E T, AVREIALHIIED —fRFHIIC DWW TIZIOE D [ eyh &
L) AAHDIFRL | B BIRL TS,

11.2. |YIAHA )4
F11-1. JE9b EBIYAHDA'G4

NIIES 7’0954 THLA GE2) FETT &%
1 $0000 GED| Jtyb TEIFON, WDT, BODZ&ED £ Ffl ¥y b
$0002 INTO F N0 IA 2~ EE RO
$0004 INT1 SMEENIA H B 1
$0006 4=/ 5982 COMP2 A~/ I B2 08— B
$0008 54~ /742 OVE2 54~/ By 5200
$000A B4 /41 CAPT A</ B A
$000C 54=/Hm41 COMPA §A= /Y B LHERA—
$000E 24</h %1 COMPB BA</ 7 A1 BB — K
[ 9| $0010 442 /7981 OVF1 sA=/ Dy 1R
$0012 A4 /5740 OVFO A=/ B0
$0014 SPI STC SPL {52 T
$0016 USART RX USART %1858
$0018 USART UDRE USART 3%{Z#E 22 %
$001A USART TX USART 3%(5 58
$001C A/DZEHZR ADC A/DZEHSE T
$001E EEPROM EE _RDY EEPROM #8/E W]
$0020 7Fus 't ANA_COMP Thny LR B
$0022 2RREF A H—T z—A TWI 2RREFA =T 2~ RIRHEZE AL,
$0024 INT2 SHEREIDIAA TR
$0026 A4=/h740 COMPO A=/ B0 — 3
$0028 SPMfi4y SPM_RDY SPM i 45 B /ER]

3E1: BOOTRSTta=2" 3707 78(0)EN5E, TAUAT) P TT —h =4 TRVA~TEONE T, 162EH D7 b 0-4"X 8 - EFA
AHARFEAHLUARELR B 7095307 | 22L&,

3E2: — B IA T HIEIV Y 24 (GICR) D EN DA ZA 7 AER (IVSEL)E w S iR E(DEND L BNIAIA VAT = 77y 2 fE I S E
FE)~BEISNET, TLTHEENIALANIADTIN VAL, ZOEDTINVANT —h 77y 288D FEET NV AR S E T,

F11-2/3BOOTRST(ba—2A)EIVSEL(EIIAZAAN"  F11-2. Yoyh&BIYAHA HEDERE

PESRIRE 9N OB 2 7ML A B ST B U2y b T T T R BN
VEIDIA B S DB U ET, 7T o ‘Vf)EL ”“’*$Og§07“'1 UJJ*$07O’>;52'E E7HLR
LCEDIARITERFFAI LA BIDAIA IS "0y : O
DT SO B IR D7 1) Tk 9 1 $0000 7"~ MESSSEEAT VA + §0002
NEEGET, ZAUZV b NS EIRD — | e 0 | 7—MaEmksEsET ML 2 $0002

77 BIDIABANTENT = MESL, F2XEDH DY 1| 7 —MEBRZEETN VA | 7 - MESSETET NV 24 $0002
BTHFEKTT, SE: 7 —MESGEEET L AILLT0 E O R 25-6. CRa L ET
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ATmegal 6ATDEH I B >—REN72) 2y bEBIAH DA~ IE TRV AH

EERITRLET,

7HLA NN HE )
$0000 JMP RESET
$0002 JMP EXT_INTO
$0004 JMP EXT_INT1
$0006 JMP TIM2_COMP
$0008 JMP TIM2_OVF
$000A JMP TIM1_CAPT
$000C JMP TIM1_COMPA
$000E JMP TIM1_COMPB
$0010 JMP TIM1_OVF
$0012 JMP TIMO_OVF
$0014 JMP SPT_STC
$0016 JMP USART_RXC
$0018 JMP USART_DRE
$001A JMP USART_TXC
$001C JMP ADC
$001E JMP EE_RDY
$0020 JMP ANA_COMP
$0022 JMP TWI
$0024 JMP EXT_INT2
$0026 JMP TIMO_COMP
$0028 JMP SPM_RDY
$002A RESET:  LDI R16, HIGH (RAMEND)
$002B ouUT SPH, R16
$002C LDT R16, LOW (RAMEND)
$002D ouUT SPL, R16

!

AR

; 248 Ty b

s SMERENDIA A FERO

s SMERENDIA A B3R

s AL/ B2 i —E
sEA~ /B2t

SHA /A A SR A
AL/ A1 R A—EL
S84/ A1 i B—EK
sEA~ /AR
B~/ A0t L

s SPIHAIESE T
;USARTZIE5E T

;s USART 45 ARl R 28
;USARTEESE T
SA/DEHRSET

; EEPROM#A{E |]
TRy tigas )&
s 2RRELFI AV A—T o= AR BEZE AL,
s SMEREND A Fr BER 2
A=/ A0S —E

s SPMin 45 e /E AT

s RAMBAET NV A A % B
s 2y WAVA AL HIHA L
s RAMBET MV A A 2 B
s A K AVE FALE AL
sPAF, /ORI b7e &

BOOTRSTta—A3FE7° 07 T A1), 7" —MEAR B 2KNA MR TE SV, EDEIAZ DT A SIDDITH HE S > T—EI D IA F
LY AR (GICR)DENIA AT AR (IVSEL)E Y bR E (DS NDRF D I b A 10 B> — 722y b EEIOA DN I E TRV AR

EEWRITRLUET,

THLA N me

$0000 RESET: LDI R16, HIGH (RAMEND)
$0001 OUT SPH, R16

$0002 LDI R16, LOW (RAMEND)
$0003 OUT SPL, R16

. ORG $1C02
$1C02 JMP EXT_INTO
$1C04 JMP EXT_INT1
{
$1C28 JMP SPM_RDY

IR

sRAMERAET NV 2 ERLZ BUAS O 7077 LB 4R)

s Ay ) W AVE BT
s RAMES TNV A A2 BUE:
s M) AR L&A

s AR, /OfI#fbe e

s 7'=b 70T MRS KA A DG

s SMERENIA - BE3RO
S IMERENDIA - BER

; SPMAn S /E A]
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BOOTRSTta—A"27°07"74(0), 7" —MEKZE B3 2KN A MR ESNDEEO BRI H > — 1720ty b B AL DN IE TRV A
AR EZRITTRLET,

7NLA oLy me ER
.ORG  $0002 s EN0IA AN B HEEE
$0002 JMP EXT_INTO s FMEREIDIA S EEIRO
$0004 JMP EXT_INT1 s IMEREDIA TR
{
$0028 JMP SPM_RDY ; SPMin 5 #/E A]
{ SULF ., 700 G an e
.ORG  $1C00 3 7°=b 7°007 MEI S 2KN A DG
$1C00 RESET: LDT R16, HIGH (RAMEND) ; RAMIHET NV A AL A2 BUS (7707’7 ABELE)
$1C01 OUT SPH, R16 s 289D WAVE BT Z A
$1C02 LDT R16, LOW(RAMEND)  ; RAMEZ#&T NV A R % Bfs
$1C03 OUT SPL, R16 s A K AVE FALE AL
l PO, /ORI b7 e

BOOTRSTta—A 13787 74(0), 7" —MEIKE ED2KNA MR E S, EDOEIAB DT A SNDDIZH S T—ALEID A il il
V' 2A(GICR)D BN IA AN THEIRAVSEL) E v I3 5R E(DEND RO B AR B0 — XM7Y by b EBNNAZ DN IS TRV AR T4
WITRLET,

7HLA NN me SER
.ORG  $1C00 s 7°—=b 77007 MEIDS 2 KN A DG

$1C00 JMP RESET s £ FEY Y (BOOTRSTE2—2'=0)
$1C02 JuP EXT_INTO s AN ERENDIA AR FE RO
$1C04 JuP EXT_INT1 s ANEREDIA AR L

{
$1C28 JMP SPM_RDY ; SPMin 45 8 E m]
$1C2A RESET:  LDI R16, HIGH (RAMEND) ; RAMAET MV A EALZEUS (7 077 LB AR)
$1C2B OUT SPH, R16 s A8y ) W AVA AT
$1C2C LDI R16, LOW(RAMEND)  ;RAME#&T NV A R % Bufs
$1C2D OUT SPL, R16 s A AR L&A

{ s LUR, /ORI k7 &

11.2.1. [ BB E7 - MEER DO EIY A HA 355 E)
— BN A IR AEIL YV AA(GICRIFEN D IA AN TA R DR E ZHlE L F37,
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11.2.2. GICR - —fi%ZI|Y) A A H|fHIL Y A% (General Interrupt Control Register)

t'yh 7 6 5 4 3 2 1 0
$3B($58) | INT1 | INTO | INT2 | - | - | - | IVSEL | IVCE | GICR
Read/Write R/W R/W R/W R R R R/W R/W
W 0 0 0 0 0 0 0 0

® t'yM - IVSEL : EYAHAY9:EIR (Interrupt Vector Select)

IVSELE Y IMRERO) SN D & BEIDALANTH] :t77//: ARVOSEHAICELESIVET, ZOL YRR ESNDE, BIVIAZNIIXT Ty
Va ARIDT7 b i H RO FED ~BEISIVE T, 7N 77y VIR IO EEEO TNV AIZBOOTSZb a— A Z X TR ESIVET,
FEIZOWTIRI62E D7 -t -4 XE - EFAAFHEAHLAREGES I DY 7307 1 BE2S R TLIEEW, E0IALANTIFRD
FHIRREF A28, IVSELE YO I TRR 22 EEIAA TR D U 7en 8 A,

1. BEIABNTIEEZRIIVCEL yMZ 1 &2 EEE T,
2. AJEHEANIC BRUT-EAIVSELICE X | [RIERC0ZIVCE~EXE 4,

ZOFINENEATEINDM . BIDIA T BB E LS E T, BIVIAZIIIVCER G E(DIND E A TEE S, ;i DIVSELIZE
B O%ETEIESNIZFETT, IVSELREN 2T X, %J DIAFTAE AR AL SN F F T, AT—4A VY AH(SREG) D 4=
FAZFFAI(DE Yy MNIZ O BENZE IR IC K> TRESNEE A,

E FIDIAZAYIHT b n=4 GEIRICELE S AL, BLB027 —HMiligiEt v b7 ns 7 M0 S H L | ISR LIAT T DM FIDIAS D
S ET, BIIALA 74N AR B S, BLB127 —MiasEL w237 u7 7 5(0) S5 &, 7'—h n—4 faiE0> Eﬁéﬁﬁs
M, BIALEE L SUET, 7 —MEsEL YO FERIZ OWTIZL62EH D 7 -4 X 1B - EEFAAPHRAHLARELZEET
Y7309 1B R L TLIEEY,

® t'yh0 - IVCE : EYAHA 942 B 5] (Interrupt Vector Change Enable)

IVCEL Y MEEDIAZA AR (IVSEL)E v O ZE B 23 Al 9 572D 3R B 1 2 ) 2T ud7e £ A, IVCEIZIVSELA ED LD
g, FTIIIVCENENN TR OAE IR . AN 72T 128> THERR(O) SN E T, EFEIVSEL TRt ES A I IZIVCEE b g% & ()IE
BDIAF B (— RN ZEIE L F T, DL FOa— 2T E<IZE0,

TtU7VEEE7 Y 7L

MOVE_IVT: IN R16, GICR ; BLGICR{E B A5
MOV R17,R16 ; BIGICRIEE 5
ORI R16, (1<<IVCE) ; IVCERm PR i % B S
ouUT GICR, R16 ;IVCEIZRmEL 1 EE AL
ORI R17, (1<<IVSEL) ; IVSELFmBL B2 BS
ouUT GICR, R17 3 7 MBI ~EDIA AT S % R )
RET SOV L e~ 8 )5

=EE7°09 5L
void Move_interrupts (void)

{

uchr temp; /% —BFEEER */

temp = GICR; /* BIGICRfEHAS */

GICR = temp| (1<<IVCE); /% IVCEIZFHFR 1 XA L */

GICR = temp| (1<<IVSEL) ; /% 7= MEIRA~EDIA DN T 2R Ef) */
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12. AH A -+

12.1. &

ATOR-NIEEET 'Y I/ OK - b L TN A O AL H-BX0-F £ oy e
TUT7A TANZHRERERNCE B £, ZHESBIECBIa B T E DLV D J7 1% 2 'Asjjj 2% i B1
W E T B 1oDK - LY D e EE XL AR LET, cC
(e LTRSS D BB A5 T . S/~ 3OA D EL TR CLL J

VCC

X7 NT 7 HPE Al /2R R T AR CH R U< A v E 3, & H R ERS I &
- H L =R E ATV D) D THE ) TR R e BRE R A F b £, o'y
BRENESIZLED GRR48) 2 EAEEREI T A DI T/ RIRE T, £ TOF =k EUIEA
BNTIEIATREZ , LG HE T CHREUESE LW ATy 7 T A R > TV E T,

ZEHHZ OV TIE

2 TOI/OLVEE12-1. TRENDEIITVCCEGND D 7 | AR F#ES A4 —F a2 Ff o ; [HREET Y AM1/0)
TVET, FEOERL RISV TUIIIHO I BRMFE 2L KK . s A=A
A%

RENOETOVY ALY YN BRI — R TieasnE T, /NCFO KNI MEE LT, /NCFO 0 1Tt yNEEE2ELET, Th
EL 7Y TANTYY A0y NE R RR T IEMEZR T (B 2 1, 22 C— R IZFESAUZPORTxn 23K =By h3IZ KL TIZPORT
B3)2MEDLIRTIUT R0 ER A, WBAZAR/OVY 2I L y M B IZA3E O /0K - ALY A8 T—E S ET,

-2 1DDH VY 2H(PORTx), F ALY A4 (DDRx), ALY A (PINX) DR —MIF LT, 3-2I/0AF) THVAMIENEID Y ThE
Ty AV ZAD/ONLIEILFHET e /21T T, — I JIVy A L FF IRV Y AR F & 7)) T, M2 TRiERL/ OFEREV v 24 (SFIOR)
DI NTy7 I (PUD)E Y IR E (D)3 DHE, &R - TR YMIF L TNV y 7 B e 25 b U E 5,

FEHET AN/ OL L TOL/OF DM IR D ZET VANV A B AELTOR = TRER SN ET, Z<DOFK—h L UNIT NAAD T
HERE A DA REL Z AL SN F T, '~ bV E DB HBERE DAV 7 —7 2~ AIEIX35 H O [ R — M RE | TRoah S FE 9, stk
BEDSERTRFL NI DV T B RE LT TE H 22 B L TL7EE,

F=b B DV DD ZZHHEBE DT A 1T, FOR - DO Y DFEAET S SV A LU TOM T B N2 LI EE LT
éb \0

122 BETYVINAHAELTOR-F
ZOR-MIEEDONET VT 7 (& IF L/ OR =TT, B12-203Z 2 CRICPnEIHENBL/ OF —h £V D12 DORERER AR L

ESc R
X12-2. #2247V 40 A H A [E BRIERK
N \Yele
RDx:DDRxFi 4 — PUD:7° VT o7 2k 11
- G
——>ID Q
DDxn: J7 [77vF
@ WDx:DDRxEZ —P R
m
g RESET:V vk |
) RRx:%& —hx 7y F 3 I é
@ N
»D > P
PORTx 5ot |> & - =
WPx:PORTxEHE —P g SLEEP: A Ik i ——
RESET: Utk — RIHA{L[E] B

RPx: R —hxt V& A i :
< Q—EQ p—{a pH

v

clki/0:1/0/uyy d

3¥: WPx, WDx, RRx, RPx, RDx{Z[F]—K—FND 2L CTHIE T,
clki/0,SLEEP, PUDIZ&F —FCHIETT,
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1221. EVDEETE

FZR—=b U3 DDOVY A Eyb, DDxn, PORTxn, PINxn/SREEVE T, 43 EH D I1/0FK - ALY A% TRENDEHIZDDxnt v MEIDDRx
[/JOTFVA, PORTxnt vy MIPORTx I/OT RV A, PINxt' yMEPIN I/OTNVATT/EAS L ET,

DDRxVY A# PN DODDxnt yMIZF DL v D i 1% 8 UVEJ, DDxnAim Bl 12 E A EPxnld /1t v L TR ESNE T, DDxnd i
FOZENPNDEPII ATV EL TRIESNET,

ZDOE VR ANV EL TRESNAEHIPORT iR L 2 E DL, 7VTy 7 BPINTEEE SN E T, 7 ATy 7 i & OFF
WZHIDEE Z BITIZPORTxn NG ER0Z E I D0, 32O VR Y v EL TR ESN 2T E R0 EE A, &b 36 2 7ay)
DXERNTUWRSTY, Ve bR IEEE DI 22 D EHI-ZIZS I E T,

FOE YR IV EL TR ESNAIRFIZPORTxn G 1 2 E LD e, FOKR —h B IHigh(IZEREN SV E T, TOE VR e v &
L CRRESNADIFIZPORTxn A i B0 2 E LD e £ DR —b VI Low(OWZBREN S U E T,

Hi-Z A }1(DDxn=0, PORTxn=0)&Hightt /J(DDxn=1, PORTxn=1) DIV E: 2 B 7° 077 #F o] A J1(DDxn=0, PORTxn=1)%7-1%
LowH! 7J(DDxn=1, PORTxn=0)D & & 570D F R EENAE UAITEWB Y FH A, W mAVE =4V 2B EE 1358 /) 7eHigh(E X L)
BRENER L7 VT o 7 R DIEZ R DTIRND T, ATy 7 B SNTRBBIX 2 T ANBLIVE T, ZOHEH| TR\ eb, &K —hD
BT NT 97 5N F HOITER/ OBEREL Y 24 (SFIOR) D7 VT vy 7 25 1 (PUD)E v b3 eR i () T FE,

N7y 7 NS ) ELowH DR OB 2RI EE AL 97, EAFE T EREEL CHI-Z A J1(DDxn=0, PORTxn=0)%7-%High
H71(DDxn=1, PORTxn=1)DE B Hb it i Ed A,

F12-1 I AEICK T DHEE B O —EE2RLET,

R12-1. K- EVDERTE

DDxn PORTxn | PUD (SFIOR) | AHA | 7W7y7 BE
AH L AV =22 (Hi-7)
AT HY PxnlZANER B Lowa A )3 5L E HUERATALE T .
AH L AV =22 (Hi-Z)
H 7L Low (U MAA)H 7
H L High (H-EH U )

12.2.2. EAED FHAIAH

DD{(njirﬁJtvvl‘@%“ﬁiﬂKEg%&Q 71<°:|* t°‘/biP£anV°/°X 12-3. 5 ERELIAL B IS A A A B D FI R 1L

4 ey Bl Caid ET, B12-2. CORSDIDITPIN G [ ‘ ‘ ‘ ‘ ‘ ‘

VYR EN AT BRI e e L, (vhey L L L L
ZHUIERE Y SN s ay ) Dy OMHE TEEE 2 D EITANA < XX 30X XINRBPNOX XXX
A DOREFRIKIEGE 2T—7 W BT DD LB X AT >< X ; X : XX

NETR, ZHUTRELEBIALET, B12-3134M6 FTyF : V////

HNTINZ ST LA A SR O RS 7 AR L | | 3 i |

F9, BRI D /e RIZE 4 tpd,min&tpd, max T PINxn : : : : ! ;
RENET RIGME : : : - Dot X TR
(E12-3.T)VAT L Iy ) DEANO FREIRIE L DI ED) 1 1 1 > tpd,min ‘

ny) JEHE B L TTEEN, ZDT79FEIry ) 3 LowDRf —— tpd,max —>

(ZPAC. 7ay7 3 High DRI [F11 79 HAF 5 O FHER 0 ¢
AENDIDNTIBIB(T ATV DL ET, ZOE ST @12-4. 709 A THRE LI ViBHA RLE O R HHE

(TVAT A Jay ) BLow 2 DRFICIRFFTyPISNET, & [ ‘ ‘ ‘ ‘

A By O LR CPINLyY 2piclsagnE (v7amr 1 L L 1T L1 L
—a—o 20@%Eﬂtpd,mln&tpd,maxbcioTméﬂéigG:\ E 3‘5??,'%% XOUT PORTXX NOP XIN R16,PINXX XXX

VDB (Z BB B SR (FL 0.5~ 1.5V A
Fh ray ) E LRSS ET, F#7yF I
YINI 2T DR E LY B A T A T L, ®12-4.CR

PINxn 1 1 |

SINDINTNOPA S B AZINRT TR0 FH A, : 1
OUTEEIIVATA Juy) D PRI CRIM Ty FAHRTELE R16/H : : v DlatiofiE X AT
T, ZOHA R bIE]EE A 5w D T R R (tpa) 1 1 ! fﬂ_tpd_,f !

VAT A Iy [T,
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WOa=NFITA =Bt D0E 1% HightH 77, 283%LowHi 771, 6727 VT v 7 FREEL TA~TE ANTNIRTET AT 1EEZRLET, fR
DOEVENFOFARSIET N, Bt CTRETENZINC, WO DV ~ERNR ESNEE AR T IENTEDLIIIT

NOPf & M ASILET,
TEU7YEEEI N 7445
LDI R16, (1<<PB7) | (1<<PB6) | (1<<PB1) | (1<<PB0) s 7 VT v 7 L HighfE % Bt
LDI R17, (1<<DDB3) | (1<<DDB2) | (1<<DDB1) | (1<<DDBO0) ;i /7t y Mz Bufs
OUT PORTB, R16 ;7 VT v 7 LHighfB % 3% 8
OUT DDRB, R17 s N A% 3% B
NOP 5 (R HAA b B AIE o AL

IN R16, PINB SEVER AR L

CEE7 0y 74461
unsigned char i;

~ /% %/

PORTB = (1<<PB7) | (1<<PB6) | (1<<PB1) | (1<<PBO) ; /% 7 VTy7 LHighfli a2 3% iE */
DDRB = (1<<DDB3) | (1<<DDB2) | (1<<DDB1) | (1<<DDBO) ; /% NI ZTTE */
_NOP() ; /% TR HA B AE R AL */

i = PINB; /% EAEBEARL */

~ /% %/

TRV S EET 0T T AT OW T AT v T HIE0,1,6, TIZER E ST THD, By 1058 J172HighBREIERE L TOFESE., b'yh2L3
OLowBREIEEE L CTOEFE., F IR YN IELERESNAETORMZ i/ NeT D712 0D — Ly 2 fliEbivE T,

1223. TV AV A DEFR &R IERE BE

®12-2. TRENDEINTT VIV ATIE BTy a3y M DO AT ZGNDIZI T 7 CEET, ZOK TSLEEPEHIENIAAE B IIATIE S
DWW D FF, Fi1ZVeC/2fHEDT ) 5 EBIEEFF OB A O BHEE N ERET D720 NT=2 7V EE, NT—1—7"
FE, AN ABNE, PEIEAS N ABHETMCUIKR LRI ZR I L > TRRED SN E T,

SLEEPIZAMEREND A AL LU TR RIS 2R b E AR L T BRI F 97, SMEEIDIA B BR 3FF Al S 7ev es SLEEPIEh
DENZDWTERBRICA RN TT, SLEEPIX35 E O [ 33 #k' —MERE | CRREINLDIITEE 2 2 fth D AR MK BE I K> CH MRS U E
ER

FNERENDIA I FF AT SIU TR R F i, F R F7 13 am ER AL (M 5 B0 IA 7 L U Cak 8 S 7= FE RIHASM R B0 A A2
PRIDMEET HE, FTERLUIRIEZENSGEIR) BT AT 2O DIRIETGEEIC AT AIT7 7 RN R SN BR 2 ba A
HOT, XTI BN AR R 777 N E(DSNET,

12.2.4. RIERHLEY

W OMDE YR FHICESNASE S . FNHDE VR ERINIVANEE SO RIFTAZ RSN E T, Fil2 FRDLH7eE
WRIETEHE T DT VIV AN NEEILENHELTh, 7V IV A DB ESNAM O TOBEEN Yy b, IEBEE, 7/ VENE) T
HE BRI D7D | FXREEATIRETONDRETT,

RAFFAL Y DEZESNIZVA NG T D 5cb 2 T HEIINERI N Ty 7 B ZF A+ 52T, ZOEE Vv M o7 vy 7 1328 RS
NET, Ve ORIEE B DN EERS SR ATy T EII7 M 2 fES ZERHER SN E T, RIEFEAL VA2 EREGND LT
VCCIZHEE T2 813, LV BMERICH L L TR E SN A LB E A B S - FREME RS DT DS L ER A,
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12.3. 3k — Mg aE

%<@T = EVATITABLET Y Ay AN TSI 2 AZHRERE R SV F97, B12-5. 13 B LS 7=R12-2. TOFR b LU HIE1E 5 2355 #i
FEREIZID, &9@@(%673 ERLET, ZOEBEEFIZETOR - CUUFAET IR TIEHVFETE AN, ZOXKIFAVRY//E 20k
=7 R DR~ LI CE DRt L TR E T,

[X12-5. ST —MEREA H D EIERAE A

PUOExn: 7 VT y 7 A HAFF 7]
O PUOVxn: 7"V Ty 7" (552 it . viele
0

RDXZDDRX?ﬁﬁj PUD:7° VT y7 %k 1k
i S e— D

DD 515 af D Q¢ DDOExn: J7 MIME A #A7F AT
WDx: DDin%/— DDOVxn: J5 [/ A #aiE —
RESET:! JJM4
RRx: K —hx 79 F 3t A
STTE T L OB s —]
PVOVxn: i 71 E A #ifiE — 1 5
»|D Q & XN

PORT F L e
WPx: ﬁﬁﬁﬁg’i DIEOExn: 7"y 41V A I Al 52 a5 7 %

RESET:) v J DIEOVxn: 7"/ #b A 3 A 22 Hiff
v

A

8-bit Data Bus

SLEEP:{A 1E il 4

o I LI S
PINxn: AJjV v 24 E @_‘

clki/0:1/07uyy ¢
DIxn:7 VANV A T) <
AlOxn:7Fu/ A7) -
;E: WPx, WDx, RRx, RPx, RDx{Z[F—&—tMND 2LV TH@E T,
clki/0,SLEEP, PUDIZ &R —MCHi@E T, MOfF B3 &V EA T,
F12-2 (T HEECZH)E B OMRE —EE2 LT, B12-5. TR TEVER-NIKRE TRENET A, EHEGH)E B35 HbE
FFOREREES TN A RS IV E T,
F12-2. XIGEEARBESD—IRTER
ESHBA BS54 =0
o LT AR 1T, 7° VT y7 7F ANEPUOVAE =5 CHiliIE 41, 004554 . DDxn=0, PORTxn=1, PUD=0T7"
PUOE T NT 7 B ASHAF ] VT AT S LR

A
=
o
<
«_‘.
et
>
~
o
g
*

O

=

[

o

PUOV T NT o7 EAS A PUOE=1l, DDxn, PORTxn, PUDDEIZEIfE72L . 7°/v7/7°0>7ﬁ(1)/41E(0)ME/“£1,3<3“

DDOE 77 TV A M ] 17C. KB A1ERENESIZDDOVAE 5 CHIEIZ U, 00354 . DDxnb Y 2B ChilfflSivES,

DDOV 7 TV AZ LA DDOE=1/. DDxnby AAEIZBIfR7 < . Hjjl%liibﬁrs@ON(D/OFF(O)%%EIJ{%I]LM”O
O LCHITJBRBIMASONZRD | 1 —~MEIXPVOVIE & CHIEAISET, HIIBRENEAONTOD

PYCIE HIDMESHETTT |y e MEIZPOR Txnb Y RH TSR 5,

PVOV Hi B A A PVOE=18f, PORTxnb Y AMEIZ BIR72< . & —MEZ I /00 LET,

s 2930 = = Lty 4 ELAN IRRE(®
e [ I — 311;,@% Tc:/ot Zu%\ﬁjgggg%mwu B CHIFIE., 00854  MCUDIREEGEBIEIE. (K IE

o s SR DIEOE=1Hf, MCUDIKRETEBNENIE, IR IETERICBEFRZRL, 7V IV A 27 Al (1)/ £ Ik
OIEOV | 7" W ATJFFRIZHE | ) 5y

RHHEREN TV IVATITT, ZOE FIER ETYa3yh M IS LT ET 23,

DI VAT %q%i @ﬁf LRTEZR0ES, ZO(E B 13/mys LT A RE . A ASHUERE B & 23 F
L
AIO 7rer A ARHERER 707 A 1T, ZOME Bt ICEEREG S, PO AR TEET,

LR D T3 AZ HARE RE I B 3~ 2 B (LR 75 L4 — b SHARK RE 2 fl BLICRE IR L 97, BEITSEDREAINC DU T ASHABRRE D
LIt 2B L TTZ30Y,
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12.3.1. K —PAD Kt EE

R=RAE VIR 12-3ATTRENDIDNZA/DEHLH T A1 EL TORZHBRETERN BV F T, H—FAL VDN OMNH J1EL TRRES
NAHEES . A/DEHNEITTORHIZENOZ TR Z W ENEE T, ZIUIE G A2 R IEICT A0 LIVER A,

$12-3. ik —FAE YD 3Tk BE

f=rEY Rtae
PA7 ADCT7 (A/DEHET I ATIFHANT)
PA6 ADC6 (A/DEHTFus A F1Fx416)
PA5 ADC5 (A/DEHTFus A F1F%45)
PA4 ADC4 (A/DEHTFus AF1Fx104)
PA3 ADC3  (A/DEHTFus A F1Fx413)
PA2 ADC2 (A/DEHLTFI N 1440 2)
PA1L ADC1 (A/DZEHaTFRI NJ1F%%01)
PAO ADCO (A/DZEHTFr) A 1F%40)

F=12-4.LF12-5.1TF —FMAD A B REZ 35 E DR 12-5. TrRENAHYE BB AT ET,
FT12-4. N —AT~ 4D T EEFARTHES

E54 PA7/ADC7 PA6/ADC6 PA5/ADC5 PA4/ADC4
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
DIEOE 0 0 0 0
DIEOV 0 0 0 0
DI - - - -
AIO ADC7 A7 ADC6 A7 ADC5 A7) ADC4A )
#12-5. K —PAI~0D R RMEREARMIES
g5 PA3/ADC3 PA2/ADC2 PA1/ADCT PAO/ADCO
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
DIEOE 0 0 0 0
DIEOV 0 0 0 0
DI - - - -
AIO ADC3 A 7] ADC2A 7] ADCI A ADCOA /]
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12.3.2. K" —FBD At fE

K—NBL'Y DR REIL TR 12-6. C/RENET,

$12-6. K —FBE V(D AT HLH BE

-k EY e
PB7 SCK  (SPI EXW/myy FIEEARH S/ 0EEEE R A )
MISO  (SPI FE3EEAT -4 A1 /RS @A 7 4 H 7))
PB5 MOSI  (SPI SEZEE T —4 1 1/ DELEER T4 AN T))
SS (SPI TE2E EEIRAT)
BB AINL (7ol L s KR A 7))
0OCO0  (JA=/Amv40 bhilg—E 7))
AINO  (7ruJ LhsegndE iz A D)
INT1  (OMEREIDAAL A D))
Tl BA</ 741 N8 ay I N T7)
TO (BA=/ 050 SN ER ey AN D)
XCK  (USART )7y AH )

AL DFREITIRDEFV T,

* SCK - #'=}B t'y}7 : PB7
SCK : SPIFv VD EHeEuy ) 7], HE3EE ) AT, SPIMERE L TRFATS DL, ZOEVIER — B 5 VY A4 (DDRB) D
DDB7T#RE ST, ANELTRESINE T, SPINFEEELL CHAIENDL L, 2O Y07~ )56 XDDB7 Tl S ivE
I, ZOLVISPUZ L T A& sHlEnN DL E, 7 ATy 7 IR R =B /1Ly 22 (PORTB)DPORTBT CHIlI T £,
* MISO - '—IB t'vI6 : PB6
MISO : SPIFv AV O FHLET —4 AT), EIEET —4 H 7], SPIAEIEELL TRFrIShd L, 2O VIR —IB i TaL Y 24 (DDRB)?D
DDB6DR EIZHHT | ASJELTRESIVET, SPINEEELL CTIFAlShb e, 2OV o7 =45 11EDDB6 CHil i &4
F9, ZOLVASPUZ L > T AN ZFHIESND X, 7 ATy 7 1 RIZR - B 71y 24(PORTB)?OPORTB6 Tl il C& £,
* MOSI - &"—}B £'yI5 : PB5
MOSI: SPIF vV O ERGET -5 1) (EREET -4 AT, SPIVIERELL CRFRIS DL, 2O VIduR BT [l ¥ 24 (DDRB) 7
DDBSEREICHHT, ANEL TRESNE T, SPINTIEELL TSI L, 2O YO7 -4 5 1ZDDB5 Tl i & i E
T, ZOEVISPUZ L > T AN ZsRlSNA L&, 7 ATy 7 I I RIZR — BH /)Ly 24 (PORTB)OPORTBS Tl C& £,
*SS-#K—}B t'YM : PB4
SS : SPIfEIERIRIN A J7, SPINEEB LU CHFRIENDH L, 2O VIR~V Y 24(DDRB)MDDBAD R EIZ#HH T, AL
TRESNET, MEHEELL TZOLVRLowlZEREIS LA ESPIGERE) 2SEMALE NS E T, SPINTFEELL TRl &h
He, ZO DT =4I IIDDBATHIHS N E T, ZOLVASPUZ L > T A Z RSN EE 7NV Ty 7 IEREZF = BH v
V' 24(PORTB)DPORTBACHIHI TXFF,
* AIN1/0C0 - §—PB E'9}3 : PB3
AINT : 70/ Feie BRI iR A A7, T a) e s e A T e+ 57 AV N —MEREZ ) L5 57-DIC, NER7 VT vy 7 DSOFFIZENT-
ANELTE =N EVEREL TSN,
0G0 : 44/ 1400 Leile—EtH 7], PB3EUATIA~/ Iy 400 Helle —E SN ) EL TR £, ZOBREZ ST | PB3EY
I A ELUTEREDMDB3=DEN AT HUTARVER Ay ZDOOCOLIIAATHEREDOPWMENEH HH /1t ThHYET,
* AINO/INT2 - if"~}B £'y}2 : PB2
AINO : 70/ e g IE SR A J1, THu) e gt RE A e 327V AN W —MEREZ BEL L35 7- 12, N7 VT 7 DSOFFIC & U
FFADELUTE =D EVEREL TS,
INT2 : ZMEREIDIAZ2 A S, PB2EVIFMCUSDAEENDIALTLEL TR A E T,
e T1-K"—FB EY : PB1
T1: 44/ Iy LDy ay ) AT,
* TO/XCK - "—FB t'yh0 : PBO
TO : 44~/ A0 A0DINER Ry I ATIE Y TF,

XCK : USARTOA R ray s A F1, &% —FBIF VY 22(DDRB)MDDDBOIX. ZD7uy 3 A J1(DDB0=0)E7-1%H J1(DDBO=1)D EH 5
MEHEIL E9, XCKEVIZUSART S FRIHIFES | CEME T AR 72 IHEEIL (BRI T9).

ATmegal6A [T—4Y—}] 37

Atmel



FT12-7.LFR12-8.0%, K~ BOAHAMERE S35 H DO R12-5. T/RENDAHAE H 1 BE AT £ 97, SPITEEEE A ) ESPIREREE H 3

MISOZAEAL L ., — HFMOSIHXSPIE %L H 71 ESPIEEEE AT T HivET,

FT12-7. K —IBT~4D X EEFAXRES

E54 PB7/SCK PB6/MISO PB5/MOSI PB4/SS
PUOE SPE-MSTR SPE-MSTR SPE-MSTR SPE-MSTR
PORTB7-PUD PORTB6-PUD PORTB5-PUD PORTB4-PUD
SPE-MSTR SPE-MSTR SPE-MSTR SPE-MSTR
0 0 0 0
SPE-MSTR SPE-MSTR SPE-MSTR 0
SCKH /) SPIfEEEE /) SPITEZEE H ) 0
0 0 0 0
0 0 0 0
SCKAZ SPIFZEE A7) SPIfEZEE A ) SPI SS
F+12-8. F"—IB3~0D KL MAREFARXIIES
E54 PB3/0C0/AIN1 PB2/INT2/AINO PB1/T1 PB0/T0/XCK
PUOE 0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
OCOFF 7] 0 0 UMSEL
0Co 0 0 XCKH 7
0 INT27F /] 0 0
0 1 0 0
- INT2 A7 TIAJ XCKAJI/TOANT)
AIN1IA S AINOAF) - -

Atmel
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12.3.3. K —bC D AT HA I HE

A —=NCE Y DR BHEREILFR12-9. TRSNE T, JTAGA ST 2= ANFF Al S DH & Ve AN ETHPC5(TDI), PC3(TMS), PC2(TCK)
EY DTNy 7 EGUREEE I SN ET,

$:=12-9. K —FCE YD ATtk RE

T ] T RE
PC7 TOSC2 (J4~ iR RS /1)
TOSC1 (J4~ iR R A1)
PC5 TDI  (JTAG fR#&E7T -4 A77)
TDO  (JTAG #R&T —4H77)
PC3 TMS  (JTAG FrAfERIEIRAT))
TCK  (JTAG 7my/ A1)
PC1 SDA  FREFINZ T—4 AH )
SCL  (2FREFINZ says A7)

AL DR EITRDEFBV T,
* TOSC2 - K"—FC E'yk7 : PC7
TOSC2 : v isliRant ™V 2, 4=/ Ay 220D IEFRI yay J 8 EAFF RT3 5728 IZASSRO FE R FF FI(AS2)E v M 3ak E (D& b L, PC
TENIF =IO YIVEES L, FIR ] SEREE RSSO DIC 72 £, ZOBHETIZ, 2O I ANV IR SR D e S, =
DI/ OV EL TR F8 A,
* TOSC1 - iKk"=FC E'y}6 : PC6
TOSC1 : JAwRIEEZRE V1, 44~/ 22D IER A 0y 8 EEFT Al 3572 O IZASSRO IEFRIHEAFF FI(AS2)L v A3ER B(D b e, PC
6L XA — I BYIMES L, F IR RERHIB RS O AIZAR0E T, ZOBETIL, ZOEVIZ/) AV RIRE D RS AL, =
DY NI/OLVELTHEZER A,
e TDI - &' —}C E'yF5 : PCH
TDL: JTAGRRELT 4 AT, MLy AP ETIT 4 v M GERF 2= WA SNDIESIATI T 4T, JTAGA Y 4=T x= 278
FFR[ESnbE, O UIIL/O v EL TR EE A,
* TDO - k'—FC E'YIM : PC4
TDO : JTAGKRET 4 ), SV y AT 4 VY ML BI ) SNHESIH )75 TF, JTAG A/ J—T =23 FF Al St
725E . ZOEI/O v EL T 2 8 A, TDOE NIT 4B EIHE J1 SN A TAPIREE~DBITE RO THI-Z T,
* TMS - ik"—FC E'93 : PC3
TMS : JTAGIRAEFEREIN, Z DL VI TAPKRA A IR~ g R IERES 2@ L COBMIEICE LI E T, JTAGAVF—T 2= A
FalEhbde, 2o/ o v L T2 8 A,
* TCK - K" —bC E'Y}2 : PC2
TCK : JTAG/uy/, JTAGHEAEIXTCKIZEHIL £9°, JTAGAVA—Tx— AN A ENDE, ZOE I/ O v L TEX 8 A,
* SDA - ' —IC E'yM : PCT
SDA : 28R EFNA AT 2= A T =4, 28REINAH—T 2= A% R BT D 2R E S A —T == AL ¥ AF(TWCR) D 2R BB A 5 —
72— ABIVEFF R (TWEN)E v ISR B (DD L, PCUIGE T D)~ HUIVEES L, 28R E S 47 =22 E A7 -4 AN H 7
LRV ET, REMETIZATIE B ED50ns VBN AN A7 (M) B TE BT D7D DOANAIBREZR R HY , AYa—L—}
(L& FREEE)SIRA & A7 NUAVERBIERIC L > THREN S E T, 2O VA2REFIAI—T 2= AL > Tl b L&,
TNTyTIIRIFPORTCLUZ X » THIF T FE9,
* SCL - #'—}FC E'9FO : PCO

SCL : 2REHN AV H—T x=A Juay), 2RREFNA VB —T 2= A% 7 Al T DT DI 2HRELSN AV A —T == AL ¥ AR (TWCR) D 2-ELHI AV 41—
7= ABEFF F[(TWEN)E v 3% B (DEIDH L, PCOIXGE T DO)F =ML UIVEES L, 28RBS AV =7 == A E S 7ay ) AH )
BV E T, REMETIXIATIE & L D50ns L0 AN A7 (B HEE) 2 BT 272D O ANAIBREZZ D HY | A)a—b—}
(EF/ R EEHI R ) & A =77 NUAVBRENE I L » CERENS I E T, ZOEVAMRESNAVF—T 2= Al L TS EE,
T NT 97 13ARIZFPORTCO Y M k> THIE TX 4,
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$:12-10.2FR12-11.1TF - NCO R HREREA 35 H D F12-5. TR SN D AHUE B BhEf T £,
F£12-10. K’ —FCT~4D XL EEFARKIES

E54 PC7/TOSC2 PC6/TOSC1 PC5/TDI PC4/TDO
PUOE AS2 AS2 JTAGEN JTAGEN
0 1 0
AS2 JTAGEN JTAGEN
0 0 IR E+DR )
0 0 JTAGEN
0 0 TDOH /I
AS2 JTAGEN JTAGEN
0 0 0
T/C2 IR IR A\ ) TDIAZ -
F12-11. K =FCI~0D K AEA K IRIES
E54 PC3/TMS PC2/TCK PC1/SDA PCO/SCL
PUOE JTAGEN JTAGEN TWEN TWEN
1 1 PORTC1-PUD PORTCO0-PUD
JTAGEN JTAGEN TWEN TWEN
0 0 SDA {17 SCL._tH 77
0 0 TWEN TWEN
0 0 0 0
JTAGEN JTAGEN 0 0
0 0 0 0
TMS A 7] TCKAS SDAA ] SCLAZ
S HFAESNAE 2B S A—T 2= R ZPCOLPCLE Y H DAY a—L— MBI ZZF AT L E 3, ZAUTR CRENTWER A,
INZ T, K= M TRENDAIOH ) E2RREFN A 4—7 2= A(TWDES RN AN AV SR B R D Bt S L E 7,
Atmel
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12.3.4. K —FD D AT HA B BE
F =D VOB RE X R 12-12. CTRENET,
$:=12-12. %' —FDE Y D AT HuH BE

e ] T HRRLRE
PD7 0C2  (BA=/h 42 bl —EH )
ICP1  (BA=/h/51 HIERENA )
PD5 OC1A  (BA=/hy 41 e A—E i 77)
OC1B  (JA=/hy 41 HedeB—E i 77)
PD3 INT1  (MNFFIVIAAL ATD)
INTO  (OMNFEIVIAAO AT))
PD1 TXD  (USART 57 —4H )
RXD  (USART A7 -4 A7)

AL DFREITRDEFBV T,
* OC2 - f"—FD E'Y}F7 : PD7

0C2 : #4= /A2 i — e 71, PDTE ATAA~/ 7 22D el — B AN H 1 E L TR A F T, ZOREETRH 72D, ZDE"
I A EL TR EDODDT=D)EN2T U R0ER Ay ZOOC2EFAAHEBEDPWMENE FH H /1t ThHV ET,

* ICP1 - #%—MD t'yI6 : PD6
ICP1 : 4=/ H A1 DOHEHEREEN A F1, PDOE TAA~/ I 41 AR ERCEN A I L CEME CE £,
* OC1A - " —kD E"Y}5 : PD5

OC1A : A=/ A1 D el A—Er HH F7, PDSE AL~/ H 21D A — B AN 1 8L TR £, ZOMREE RO T2, 2D
EVIEH 1L CER EDDD =) ST TR0 EH Ay ZOOCIAL VIS HEREOPWMEIVEF L ThHNET,

* OC1B - '—ID t'yM4 : PD4

OC1B : A=/ A1 D HHgB—EH )1, PDAL TSI~/ I A1 D i B— BN e L TR A F3, ZOMREZ IO T-0 . 20
AT LU TR EDDDA= DS ULV ER Ay ZOOCIBY NIAAYREREOPWMEIWER H ™ ThdH0 £,

¢ INT1 - #'—}D E'y}3 : PD3

INT1 : SMERENDIA IR LA T, PD3EATHMERENDIA R TTE L TRZ E T,
* INTO - &'—FD E'yb2 : PD2

INTO : ZMFENDIAFRON T, PD2LANISEENA S LEL TR A FT,
e TXD - #—FD E'9M : PD1

TXD : EfF T —#(USARTHT =4 Hi /™), USARTIHEE 3 FF Al &L, 2O VIR —PDI7 ALY 24 (DDRD)DDDD1IOEIZHS
FTHALLTRIESNET,

* RXD - i&"—FD E'y}0 : PDO

RXD : &7 —#(USARTHT —# A 1t"V), USARTZAGER T rl S e, ZOVIZDDRDODDDODEIZH ST A ST EL TRRIES
NWFET, USARTINZ DL V& AINTHRE T HEE, 7' VT y 7 1 3R TZPORTDOL yMZ L~ CTHlf & £9,
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F:12-13.2FR12-14.13F - DDA HKEREA 35 H DR 12-5. TR SN DA HUE B I BIEf T £,
F12-13. K —IDT~ 4D XL EEFAKIES

E54 PD7/0C2 PD6/ICP1 PD5/0C1A PD4/0C1B
PUOE 0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
OC2FF ] 0 OC1AFFF] OCI1B#F#]
0C2 0 OCIA OCI1B
0 0 0 0
0 0 0 0
- ICPLAA - -
F12-14. K'—FD3~ 00D K ¥ AE AR LIS
E54 PD3/INT1 PD2/INTO PD1/TXD PDO/RXD
PUOE 0 0 TXEN RXEN
0 0 0 PORTDO-PUD
0 0 TXEN RXEN
0 0 1 0
0 0 TXEN 0
0 0 TXD 0
INT1ZF 7] INTOFF ] 0 0
1 1 0 0
INTIAS INTOA S - RXD
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12.4. 1708 - ALY R4
12.4.1. SFIOR — %%5kI/0O#8EL Y A4 (Special Function I/O Register)

E'yh 7 6 5 4 3 2 1 0

$30 ($50) | ADTS2 | ADTS1 | ADTSO | — | ACME | PUD | PSR2 | PSR10 | SFIOR
Read/Write R/W R/W R/W R R/W R/W R/W R/W

I HAfE 0 0 0 0 0 0 0 0

@ t'wh2 - PUD : 7°IV7y7 21k (Pull-up Disable)
ZOE MR EENINDE, B ZDDxnEPORTxnL Y A7 VT v 7 % 3 A[(DDxn=0, PORTxn=IZ5% ESN TN ThH, I/OF~ D7 VT y
TR IEEINE T, ORI OWNTINZLOFEMIZEIL TE33ED EVDERTE | 27 BlTZE,

12.4.2. PORTA - ' —PAH ALY 24 (Port A Data Register)

Eyh 7 6 5 4 3 2 1 0
$1B ($3B) | PORTA7 | PORTA6 | PORTA5 | PORTA4 | PORTA3 | PORTA2 | PORTAL | PORTAO | PORTA
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
HIHAfE 0 0 0 0 0 0 0 0

12.4.3. DDRA - K" =PAARILY A4 (Port A Data Direction Register)

Eyh 7 6 5 4 3 2 1 0
$1A ($3A) | DDA7 | DDA6 | DDA5 | DDA4 | DDA3 | DDA2 | DDAl | DDA0 | DDRA
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

12.4.4. PINA - % —FAA FILY R4 (Port A Input Address)

Ewh 7 6 5 4 3 2 1 0
$19 ($39) | PINA7 | PINA6 | PINA5 | PINA4 | PINA3 | PINA2 | PINA1 | PINA0 | PINA
Read/Write R R R R R R R R

W RIE RIE RE RE RE RIE RE RE

12.45. PORTB - & —FBH 51U A% (Port B Data Register)

Ewh 7 6 5 4 3 2 1 0
$18 ($38) [ PORTB7 [ PORTB6 [ PORTB5 [ PORTB4 [ PORTB3 | PORTB2 [ PORTB1 [ PORTB0 | PORTB
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

12.4.6. DDRB - " —FBA MLy A4 (Port B Data Direction Register)

by h 7 6 5 4 3 2 1 0
$17 ($37) | DbB7 | DDBe | 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

HIHAE 0 0 0 0 0 0 0 0

12.4.7. PINB - ' —FBA ALY A% (Port B Input Address)

Eh 7 6 5 4 3 2 1 0
$16($36) [ PINB7 | PINB6 | PINB5 [ PINB4 [ PINB3 | PINB2 | PINB1 [ PINBo | PINB
Read/Write R R R R R R R R
HIHAE RIE RIE RIE RIE RE RE RE RE

12.4.8. PORTC - x—FCH ALY 24 (Port C Data Register)

Eyh 7 6 5 4 3 2 1 0
$15 ($35) | PORTC7 | PORTC6 | PORTC5 | PORTC4 | PORTC3 | PORTC2 | PORTC1 | PORTCO | PORTC
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
HIHAfE 0 0 0 0 0 0 0 0
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12.4.9. DDRC - £ —FCAHIRLY 24 (Port C Data Direction Register)

Eh 7 6 5 4 3 2 1 0
$14 ($34) | pbc7 | bbce | DbCs | DDC4 | DDC3 | DDC2 | DDC1 | DDCo | DDRC
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

12.4.10. PINC - % —FC A ALY 'A% (Port C Input Address)

Eyh 7 6 5 4 3 2 1 0
$13 ($33) | PINC7 | PINCe | PINC5 | PINC4 | PINC3 | PINC2 | PINCI | PINCo | PINC
Read/Write R R R R R R R R

W RiE RiE RiE RiE RiE RiE RiE RiE

12.4.11. PORTD - i —FDH F3LY 24 (Port D Data Register)

bk 7 6 5 4 3 2 1 0
$12 ($32)  [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

12.4.12. DDRD - &' —FDAFLY A% (Port D Data Direction Register)

Eyk 7 6 5 4 3 2 1 0
$11 ($31) | pbb7 | Dbbe | DDD5 | DDD4 | DDbD3 | DDD2 | DDD1 | DDDo | DDRD
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

HIHAfE 0 0 0 0 0 0 0 0

12.4.13. PIND - % —FD A ALY A% (Port D Input Address)

Eyh 7 6 5 4 3 2 1 0
$10($30) | PIND7 | PINDé | PIND5 | PIND4 | PIND3 | PIND2 | PINDI | PINDo | PIND
Read/Write R R R R R R R R
WIHE TE TRE RIE TiE TiE TIE TE TE
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13. 5V EREIY A A

AERENDIA ZRZINTO,INTLINT2E N L~ CREBISINE T, P Al L7720, BIZINTO~2E VA H I EL CRIESNTH ., EVIAL N
BT HLITEBH L TRESY, ZORBITY 7 =T EI0IA B a AT D 7 EE R L £37, SN EIVIAA T BRI E 73 FRmGE
T, F2ITLowb N VANT 2130 (Ty Y B O AN L > TRENCEE T, ZIUIMCUREL ¥ 24 (MCUCR)EMCU I /IR REL v
A (MCUCSR)DFEIR CRENDERE T, IMBENVIAZ DB A VEREIE L TR IE, B OFF AISILDEINTO/INTID ), DL VM
LowlZARERSUATREY . EI0 AL TGO EILF9, INTOLINT1O FREGE-IT T RO EIVIALOZEN 16 HO My Rk &
FOEHE ) TR END/ Oy ) DIFAEE VB LT HZ LITEE L TLIEEW, INTO/INT 1D Lowb AN VENDIA I LINT2 D U0 IA Z1 1
FERMICBISINET, ZAULENDDEIIAIZ DT AN VEMELIA DR IEFEREN DL T N AAE B T HDITEZ D2 LB L E
T, 1/07ay ) iX 7 AN VENMER BRS 2R IETERE TR IR S E T,

VA VBN EIDIA B DINT =4 BED D DR BN D86 . ZBLICV A MIMCUL E BT 5720 I — ERF R 7 iaid7e s
NI LIZEB L TRIEEW, ZHIMCUDHEFE R EM O L E T, BALLIVA M 4y F N 7 IR0y /12 K-> C2EE RS
NWET, Uy TNy FIRER O EH1X5.0V,25°CTARR) lus TT, Ay TN o/ HBIRZRE AT 198 H O T REF M) TRENDIHITE
JEARAFE T, ZOHIBORB ., ANBBEELIZVA NV THDD, FITEEIRE M O % £ TRV, MCUIREEIL £4, L Eh
RIZI6E DO TYATA JOyh &0y )8R | TRENDHINTSUTLa— A TEBSNE T, ZOUA VT4 T v T IR 2R 09712 Lo T2EER
BEnadgne ., EEEERORRZRICH L THEET A8, MCUIZA S TEVEBILET I, BINIALNERSINETA, ZONEL
LTV AN MV~ VEIIA B Z BB T 258 272 B EEIR D720 . MCUIZK L TR ERIZNZ2IT LR ER A,

13.1. SN EREIY A A LY R4
13.1.1. MCUCR - MCUI|{#ILY" 2% (MCU Control Register)
ZOMCUIEIL Y 2813 — W HI 72 MC U RE L0 3A ZR | 51 o il y b o & 9,

Eyh 7 6 5 4 3 2 1 0
$35 ($55) | sM2 | SE | smir | sSMo | Iscit | IsCclo | 1scoir | ISC0o | MCUCR
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

I HAAE 0 0 0 0 0 0 0 0

® t'9k3,2 - ISC11,0 : SMERENY A A 1544 (Interrupt Sense Control 1 bitl and 0)

SMREIDIA I UIAT—HA LY 2B (SREG) DR EFNVIAZFF AT (DL 'y b & — B EIVIA 2 13-1. S EREN YA A TANTDE|Y A A&
AL Y 2H(GICR)DAMHBEIDIA AL FF ATINT DE Y SRR E (DS DG DINT 14+ AT o PN oo Sy

BT Lo TR CE NS E T, BI0SAZ A IEIEC T BABINTIE Y ot SCHT [ ISC10 | INTIE yRIY5ASH 56 £ 54
(T )EVAMER 13- TERSNET, INTIE Y OISR AR RS T 0 0 | Lowb~ v

WET RIS EI AR ASRIT DA 1y JEE R B ELA BN
VAEIA S & AL E T, KON VATEIA R DR A NMEGESnEE A, |1 | 0| P

Lowb AN VEIDIAZ DR IZ N DS A Lowb AN M FIIA B A LR T L7 ([CHTE R

FATL QDM D%E T ETRIENRTIZRVEE A,
® t'yhM,0 - ISCO1,0 : HFERENL) JA 0554 %I (Interrupt Sense Control 0 bitl and 0)
SMEREIDIAZROIZAT =42 LAY (SREG)D A EIVIABFF A (DL y b HIVIAZ:  5813-2. HFEREIYAFOINTO)ENY 5AF S

HIEIL Y 24 (GICR)D A EREND A ZR0FF FI(INTO)E v FSER E (1358 A DINTOF 1SCO1 | 1SCo0 | INTOE VY A 4 58 4 & 44
IE VS LS TIEMECEZC SV E T, FIVIAZZAEVEIZ T DAMERINTOL Y O di 0 0 | Lowi~n

(2 )N MER13-2. TERSIVET, INTOL Y OfE I A A SR s C EeTEyTE=—

WET, R IR LRI AR ASRIE A G . 1y AL BB E LN o 2 21t i)
VAIEEID AT A AL E T, KA VATEIABOR A MRS EE A, | | 0 | FE

Lowb A VEIDSA AR AL S . Lowb~ L ENDIA e A 35 74 | T BLAE e

FATL TV BRA D5 T SRR R A,
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13.1.2. MCUCSR - MCU#I|{#1/4KBELY 2% (MCU Control and Status Register)

Eyh 7 6 5 4 3 2 1 0
$34($54) | JTD | 1sc2 | - | JTREF | WDRF | BORF | EXTRE | PORF | MCUCSR
Read/Write R/W R/W R R/W R/W R/W R/W R/W

AT 0 0 0 RS ARSI ARSI NESR ARESH

® t'yh6 — ISC2 : A ERENL) A A 2554 %1 {E1 (Interrupt Sense Control 2)

FERIASEL BN IA TR 2T AT—HA LY 2H(SREG) D EEND A FF AT (DE v b — % ED IA Tr L 3 AH (GICR)D A SR EI A Fr2FF AT (INT
DL YIRREDSNDTG A DINT2IMBE NI THEMEE ZDICSIVET, [SC2230%EN D EINT2E Y O T B 3 E0IA 25
WZLET, ISC203 ZEDNDEINT2L Y D EF SN EIDIA A AR ML E 9, INT20 8y y NI FERBIC GRS ET, 192H O
[V ERENL) AR | CH- 2 D=/ I VAR LV A WINT2O N VAITEDIA DA AR L ET, IOV VAT EI A e D FE A D3R
FESIVEHR A, [SC2E Y MERIE, FIVIAL DN EGET, 1> THRANIGICROIMBEIDIA A 2FF FI(INT2)E v M fEFR(0)F 52 L TIN
T2ENA B ZEE LT HENHEREINES, ZDRKISC2L yMNIE T TEET, HZRITINT2EDA B E R 777 X EVIAFH D HFFA] S
NARNE—EEIDIAR TR 7T Ly A (GIFR) DM FIVIA A 2B R (INTF2) 777 | 25w PR 1 & B Z LT E o TRFR(0) SN A RE T,

13.1.3. GICR - —fi%ZI|Y) A A H|fHIL Y A% (General Interrupt Control Register)

Eyh 7 6 5 4 3 2 1 0
$3B($58B) | INT1 | INTO | INT2 | - | - | - | IVSEL | IVCE | GICR
Read/Write R/W R/W R/W R R R R/W R/W
HIHE 0 0 0 0 0 0 0 0

® b7 - INT1 : SV ERZIYIAA 155 7] (External Interrupt Request 1 Enable)

AF—HA LY ZA(SREG) DA EN AL ZF AT (DE w3k B (D& AL, INTIE MR E (DS DL INTIAMNBE VEA LN FF i S E S,
MCUHIEIV Y 28 (MCUCR)DEID A T S AR LD v 1 E0(ISCL1,ISCLOIZZ DA EID AL SINTIE Y D 7o TR, .
FITLowb AN VDO E N TIEEEIICESNDNEEZRLE T, HIZINTIEVAH DEL TRESN T, ZOL Y OEIE (XEIIA LT
KREFIEEIUET, EBEND A BB R UK IS T DEIVIAAIXINT LENDIA AN AL AT ET,

® t'yh6 — INTO : S EREYIAAO0EFA] (External Interrupt Request 0 Enable)

AT—=HA VY A (SREG) D AFINIAAFF AI(DE Y b3E% E (DS AL, INTOE Y bSER E(1D)EIH & INTOIMBE VEIIA BN FF A S ET,
MCUHIEIL S 22 (MCUCR) D0 A I S0 1y M E0(ISCO1,ISCO0)IEZ DA EREND A - ASINTOL Y > | Hofitk . T et v
FIZIILowb AN VD EN TIEEE NS0 E EZLET, FIZINTOL VA FTEL TERESNTYH, 2O VO EhE T EVIA B3
REBIEEIUET, FREDIA ST RO % G T DEND A G IIINTOEIDIA AN THINL I TSN E T,

® b5 — INT2 : 4} & L) A A& 255 7] (External Interrupt Request 2 Enable)

AT—AA VY ZA(SREG)DEEN AR ZF AT (DE v IR E(DEH, INT2E IR E(DENDE, INT2AMNERE VBN IA BN AT S ET,
MCUlIE /IR BBV Y 24 (MCUCSR)DEI A A Sl 2(SC2L y NI Z DA EINIA B MNINT2E Y O LR S E 21T MmO EHHT
EMEEINCENDEEFRLUET, BIZINT2E VA H LU TRESNTH, 2O VOB IEINIAL IR ZF [ XL £, 4ME6
B SA LB R 2K T DEN AT TINT2E D IA LA TADS FATEINET,

Atmel ATmegal6A [F—4Y—}] 46



13.1.4. GIFR - —fiBE|V)AHEK 779" LY A4 (General Interrupt Flag Register)

Eyh 7 6 5 4 3 2 1 0
$3A ($5A) | INTFL | INTFo | INTF2 | - | - | - | - | - ]GIFR
Read/Write R/W R/W R/W R R R R R

WIHE 0 0 0 0 0 0 0 0

® t'yh7 - INTF1 : SAERE|Y5AA1ERI7Y" (External Interrupt Flagl)

INT1EY LSy ) F7 TG B AL A B IA R BR & B35 & INTRLSER BNV ET, AT—4A LY AH(SREG) DA E(DIA
HFFAI(DE'y e — B A B I ¥ AF (GICR) DA FEIDIA B FF A INT DY v I23EE E (D725 MCUIER IS D HIDIA BN I ~TFE
WET, 20777 IFEVIABN—F INFEITESNHEMEFRO)SNE T, RDOVICZD777 1T FR1 2ELZ LI L > THERRO0) TEET,
INTI23V AN VEIIAZ LU TR ESNDE, ZO777 13 E IR SN ET,

® t'yh6 — INTFO : S} EREIL) AAHO0ERTFY (External Interrupt Flag0)

INTOE /J:O)jﬁ%(l//)ifx_i A ER L EIIA R BER A B35 INTRFOOSERE(DIZ/AR0ET, AT—4A LY 24(SREG) D E VA
FHFFRI(DE Y b —E DA FHIHEIL Y AR (GICR)D AR EIVIA Z0FF FTANTO)E v hA3ER E (1725, MCUIXX T DFIVIA AN TH~FE

VES, 20757 iiﬂDv_\&zv—%ﬁx%ﬁéné&ﬁﬁpﬁf(o)énifr ROVIZZO777 X 2 EL Z LIk > THiER(0) TE £,

INTORUANVEINIAIRLE L CTRESNDE, ZO777 L ITfRERO) SN ET,

® t'yh5 — INTF2 : SV ERENYIAA2E K774 (External Interrupt Flag2)

INT2E™Y LD K FEDEI AL TR EFLE T DL, INTF2DEREDIZRDET, AT—4A VY A (SREG) D 2 EVIA BT Al (DE v b —

BN IA TV Y 24 (GICR) DA END A 227 RI(INT2)E v bR B (1)72 5 MCUIE RS T DENNIABRANII~TR O E T, 20777

TXENIA BN —F IS FEATINA LRSIV FE T, b IZZ D777 135 1 2 EL LI > THERR0) TEE T, INT2E| DA 2L

I TEAEDIRIEFERE~EITTDE, 2O VD AEE A EE LS ZLIZER L TLIEEW,, ZIUEINTR27 77 258 E(1) 95

WG B OB AL 25| ZEZ T b LiVER A, JVEZLOERIZOWVTUIZMAED [TV AN A NEFRI EARIERLEE | 2 T B <20,
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14. 8t™yb 44%/h0580 (PWMATX)

14.1. $1

o B — LB & A e

o LWl — B CToa </ s RER (B B R E)

o REARLUTIELWMAEON VAIRZE RS (PWM)
o Juyy FH10E Y MRIE 4y B 25

o L b —EEIDIA A (TOVOEOCF0)

142, {1 &

A/ AV AOIL B — ELlER AT ZPLHBE b A4~/ hy 58T, ZD8E bk A4/ A D BAL LT A AL 14-1. CRENET,
I/Ot VDO EEOEEICOWTII2ED EVEEE | 25 R L TLIZEW, CPURTIEARFEZRI/Ot v E1/O V&5 i)/ OV A4 130k
TFERE SR SCI K TRENFET, TAAAMIAEDI/OLY I Ly ML IEIIS6 H D 8L b 443/HIV80 LY A8 T—EENET,

X14-1. 8E™yb 447/ h) 34 R X

PAN
¢ A TCCRn —> TOVn (VIAHZR)
ik ! A 7
Py AR %ﬁﬁ%@w’)*ﬁﬂﬁ% :
- portout - AP T i)
z T
- Y VYYVY
T TCNTn [ =0 ][=s$rF]
; r+o&m%%ﬂﬁgﬁ)
= s > EIBARR OCn
& OCRn
N

14.2.1. BRLY R4

24 /517 A(TCNTO) & LEEEL 3V 22 (OCRONESE v b DV Y 28T, BINIABBERAZ B 137 A</ A A BN IA BB R LV A (TIFR) T T A
ZFET, B TOENAIRIIIA/ I AEDIABFF ALy A4 (TIMSK) CE BN R (ZE 1) S E T, TIFRETIMSKIZZ 7UH DV A48
s/ Al HENATZ0  ZORTREINERT A,

ZDEAR /I BINERH . BB B2 F72IETO v DA E /ay ) el > Tray s BRENS IV E T, 7oy /i@ R BEsI a1~/ hy
ADMEEYEIN(ET XA TADIMES ruy ) w2 G L E97, 7ey/ s idnane, s/ A3 dh& /A, Try)RPGHEELES
MEDOH I~/ s rayy(clkTo)d L TR ELET,

2EAEEAL LT EelL Y AF(OCRONIAA </ Iy AL F I Heie S v E 97, S0 buisehs Fuidbb s 1 71(0CO)E " TPWM 7= 13 ] 28 & %
B N ZAER T BT DI AR R L > T 2 £, 50 ED R D8R 2 2B L&, 20 el — B A 1T besk— BBV A
BRBLSR DI AN 25 Hel— B E 0 A BB RK 777 (OCFO) b % (DL E,

1422. E&
AXLETOVY MEENBROZIIRIE TEPNET NLTFO N R14-1. BEEE
(A< /DY AT ZOBEIFTOTESMRES ThEL7 1/ TATLY 3 =k
. Sk 2 > 2 - 23 ~
AFEICILE /ME\&M%?\H#&;’LEEE&}FEW {Ebnfotﬁhjijwiﬁ/u BOTTOM | 7=/ 755 5735001 FIEL 7 5.
(BUZNEAA~/ Iy BOD I HMEDT 12 AR T HTCNTOD L D), [ NAX. [ 7= 10 S PR 250 BRI
14-1.0E I3 A L E 4 i P . \ — .
3 TEFIA L EZ @ CTAFPHIZJE> Tl ES A /A R S T B E G FE)
TOP | £/-I3OCROMEICEIELIIE, ZDIR
E(TOPYEFEMERBIIIRIFLE T,
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14.3. 443 /003D 09

ZDIA /I AENERET IS E D 0y ) el Ko Ty IR CE £, 2Dy s eI A~/ hy 20HIHEL v 22 (TCCRO)IZHAL E S

727ay 7 R(CS02~0)t Yy MZ K> THIEIS D78y /iR P GRER RIS T IXNET, 7ay/ e ERiE 3 B2 OFEMIZ DWW TIXE9EH O

(843 /79080884 / D)0 DETIE R B35 1 2 2 ELTZS,

14.4. EHELESER

Sty AL/ N AD EIRER I LR E Al BEZ2 BT AT A AT, R14-21F, 2O 4 EZ DN BREOHE R K 2 RLET,
X14-2. st ERE R

8-bit Data Bus > TOVn (ED3iA ZBERK)
% ST T :
TCNTR :direction , clkTn | Sa(Ty Y MR s
A2/ [ coar | NS ‘—”[':‘ |
e T L ampmans) |
BOTTOM TOP
count TCNTOZ 1 DHED A EIZ LR TE 5
direction  HEFTH A EF-F7213 FTR)EIRIE 5
{EBBE  clear TCNTODY+yM$005% ENE o
(NEBfEH)  clkn DI CelkTob L CERREND I/ I8 JayIfE 5,
TOP TCNTOD E KB B E L 722 L5 R T 15 =

BOTTOM TCNTOA M/ IME (SOOI BIZEL -2 L& 7/R T8 B,

fFEST=EHVERRNARATE L T ATV HEZE A4~/ A h Jay)(clkTo) THERR($00), HEANG1), FXmA DS ET, clkrolid/ny/E&4R
(CS02~0)t yMZ Lo CGRITN =R ET TN DI a0 ) T AR TEET, 7rv7 TN X720 (CS02~0=000) &, 44/ h7 41X
BEIESNFET, ITNELTCNTOME XA </ A0 8 7y ) (clkTO)BNTFEET D LRWICIHS T, CPUILE > TT/EATEE T, CPUEZIAL
L& TOIHRERCFHEENEA T L 9 (A ENEN 2 R B ),

FHHENEFEOFEENT A~/ A0 AV Y 24 (TCCRONC AL i S VT2 I A2 R FEBI(WGMO1,00E v hORR E I L > TR iESE T, 2hb
VI A ENEGHER) J7 £ OCO L H I AE RSN JTIE OFEE T WS O T, ML U= 3 EFE LI B AR IS\ Thn %
<OFFAIZBEIL TII2 O TEIMERERI | 2 2 <2 &0,

BA= /Iy A AU(TOV0) 777 1EWGMO1,0E y MZ o CRIZ B ERE RN E - TR E(DE N FET, TOVOIXCPUEIVIA 23812 ff
ZET,
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14.5. LEEH S 86

ZDO8E ML ERIZTCNTOL L v 22 (OCRO) Z ke FIZ Lol U4, TCNTOLOCRONE Ui duiE Ehl gl — a4~ L £,
ZO—BUATRDEA= /I A ) JE BT HEI AL BIR 777 (OCF0) &% E(1)LET, #FFrl(=1, OCIE0=1)725, Z0 HlE|vIA
BELRTTI I EEEEIDIA S AR AL E T, OCFOIEEIVIAAZ NI TENDE B EMICAREERO) SN ET, fAHVIZOCFOIXZ DLy ML
BRI 2 ELZEIZ > T THIERO0) TEE 7, IF _ = :

BT HRAIOWGMOL 0)E ' b ol R (COMo (S EEBRH A K

LOEYMZE-> CRRESNTZBMERERNZ 7o 12 K35 8-bit Data Bus
DIZZD—FIEFZEVET, MAXEBOTTOMYE &3 @h{EfE 4
%'J(52E®Vﬁ)ﬂ’ﬁ#ﬁi‘:ﬂﬁ%ﬁ@)@bKOﬁVCﬁﬁ Il O Ry Bl 72 A @

EWHTD  WIAEMIZE s T ET, KE OCROAETEE] TCNTn

B 14-3. 13 el H O R K2R L E T, L

OCROIIA VAR ZE FHPWM) O & Ui (9 I 2 2 BB T (L S N OCRn

F9, EAREFEL LS — B~/ A FRER(CTC)EIMEIZ DUV T J%

e BARMEN L S E T, 2RI B IO T BN

TOPZ72IEBOTTOM®D E 5 57025 L TOCROVY 24 7% [fl N

L ET, ZORBMBIZAEE . IERPWMAN VAD R AL % $— OCFn (B0IA A FER)
P, ZiUCEs TRAEAZRLOM N ZEERLET, TOP —>

OCRODT /L A M e KD B2 £ T ML CE AR bixdy | BOTTOM —|  Wipdpkss  —— (00D
FH A, QEBEEHEENTF TSN 5HECPUIZOCROFEE AT/ FOCn —> 7 7

AL ZIEESNDHEOCROVY A B EH T 7Y AL £97, WGMn1,0 COMn1,0

145.1. S&FI LB H A

FEPWM P A i B E T @tti*"% BH T, 8 H(FOCO)t Yy MI 12 EL ZLIC Lo T (B H) T £, ik —F o i
1T HEEEEIDA BB R 777 (OCFO) DR TE ()RS A~ /Iy A DR E / fREREI TV E R ADS, ocow:k;@ KO — BN ET- A
<Eﬁﬁ%c:E%ﬁéniﬁL(COMm,ot“yﬁ&ﬁbﬁocot"‘/@%&%l) fR[E0), 1/ORRHEDENDEE

145.2. TCNTOZFIAH(C KB LEE—BHE

TCNTO~DETHCPUEZIALIL, Bl AL/ I ADMEIEESNTNTY . RO/ I8 Jay ) B TR A E Az i — 2%t
W ET, ZORFE XA/ N8 Tay) BREF RIS CWOBEFICEIIAAZIEEN T 52 72<, TCNTOL R UE oI ks bZ L%
OCROIZFFLE T,

145.3. LB —HER D fE B

EOENERRI TOTCNTOEZIALTH 144~/ Iy h ruy) B, 2 TORE—EE 15T 5720 S/ I AR ETHR THDNR

WDINZHIS T, Rl 1 A E DA . TONTOR A 8§ D IS fER 2 A E T, TCNTOIZE A OCROVEL RIS A, il

—E T RO BT AT T), REREIAERKICKEDYET, RIS~/ I 408 FREFH RO L& BOTTOMIZZELUWTCNTO

EEENTIINTEE A,

OCODFMIFR EIIHR —h L UNTRT T DR =MLY A& IR E T DRI TOILDRETT, OCHEEZHRET 5 —F M H i ik
IR HEEN (E IR A FH(FOCO)AM—7" by b ) Z LT, A REMERE R 228 4 20 THh->Th, OCONERV Y A4 TZE

0)@%&%&?

PR#S H D RIR(COMO1,0)E v IS EEE A (OCRO) & I 22 AR T S 72V S TG AT WTLZE VY, COMO1,0E Y MDA T I E B IZH %)

LIR0FES,
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14.6. LEER—EH 156

P 1 7738 IR(COMO1,00E y NI 2D DREREZFF B £ 77, A RkAR XK D i —F T o bhig 71 (OCO)IRFED E F&IZCOMO1,0
by ET, £2COMOL,0t yMIOCOL™ H 1t aHfIL £9°, Bl14-4.1XCOMOL,0t"y MR I Lo TRAZ NS im B R 0O i
FALL=AZRLET, KDI/OVY 24, 1/0 v, I/OL" V3R CFGERIE R SUIRT) TRENET, COMO1,0t y ML~ T %
FAESNDREYEL/ OF —MlFEIL YV A2 (PORTEDDR)DER 3 721 3R ENFE T, OCODIREER BT HLE ZDOSMITOCOE" T
WNEFOCOV Y AHIZRFL TTY, VATA Ny Zb L, OCOVY AT O ITRR ESNE T,

X 14-4. LLE—EH AEKRE

i

COMnl o> OCn
COMnO > T A e D Q
FOCn —» | ;
0OCn
PORT

\ 4

D Q

DDR
D Q

Y

8-bit Data Bus
< >
!

clki/o

COMO1,0t yhDEBELNDEEE(DINAD &, AZAE/OF —MERRITI A kg0 Do e H 71 (OCOIZ L » TR S E T, T
HOCOE Y D HF (N INFIF =k E ATt 2R = T LY 22(DDRIC L THRZHIEES L ET, OCOL ™5 5K — T Ly A4
DL yMDDR.OCOIFZOCOHENLY TR ADDICHEL>TH ITEL TRESNART IR0 EE Ay ZOR - AZHREREI LI B A Ak
TR MERILR T,

P D e RRBRIE R O FHIH D AR AT SNARTO OCORFED I ZFFLE T, V<O COMOL,0t 'y X E M B HFE D E)
VERERNZHRT L CTPRISNDZEITERE L TIEEW, 56 HD8E Y 443 /h9V50 ALY A48 | 2 Z B IZE,

14.6.1. LEER—BUH 7B IR E SRR R

WA IAERE CTC, PWMEIETCOMOL,0t "y MaiED SOV E T, REERERIIZ KL TCOMO1,0=005% E 1Tk D Llk—
BTHREITT REOCOVY A DENE NN L2 A g ~E T £, FEPWMENE T LLig D EMEIC DWW TIE56 H D3R 14-3.
ZHIRLUTIZED, BIEPWMEIEIZ DWW TIXE6 H DR 14-4., (MAHIEHEPWMIZ DWW TIES6 H DR 14-52F R TIEEWY,
COMO1,0t v hDIRBEZS B (X Z DL Y IR ENNT- 1 DI A D LI — B TH N0 E3, FEPWMENMEIZ DWW T, ZOEWEIL TR 2
FH(FOCOAMI—T" EybZ i ZLlc Lo CTHEBICE RE2EHZ a0t T £,
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14.7. ENETE R

EERERI, M S T DL </ hvh Ll Iy OBMEIXIE A LRI (WGMO1,0)t y & bL iz H 773 (COMO1,0)t y DKL A A4
FIZES TERSNET, LB RNy MIFH R @IS L RIZUEE AN, — I EA R MR Z RF L E
9, COMO1,0t vy MIA AR SILAPWMH I B ERSILDRED, SN2 NA_REN(K R FE 21T FEKEPWM)E B HIE L £4, IE
PWMEIEIZ 39" HCOMO1,0t "y ME b — B TH I 2MiRER(0), 5% E (1), 1/0R BDEFUSNDHREDEHIEL F9- (51 H O g
—E A ETELTEEW),

BA T TE D FERNZ DN TIIBEH D343/ 0050054307 | 2 S L TIESWERIE RSP AN E O X # 5E W),

1471, ZREEFE

fe B2 B ERE R DM HEB /E(WGMO1,0=00) T, AREMERER]CORHET I I EFH) T, AV ARBRIZFEI TSN EE AL B
TUAIE8E M KIE(TOP=$FF) & i@l 35 & BLUZEFH A 2. £ L T$00(BOTTOM)M L OMED £, @‘%@JVETMWHJW&
FUTOVO0)777 1 TCNTOR 00272 D L[ U A4~ /A4 ray 7B TR E(DSIVET, ZOGAEDTOVO7 77 1Xi% E (1) D I THERR
O)ENBNZEE RV TEIL YD IRV ET, TNELTOV0777 % B 81l ;ﬁﬁpfi?(o)ﬁ“éﬂv/w'?/ﬁozﬁhiﬂDai\%ké:%ﬂ%k/\;b
WIHA/ N AAD G FRREIZ 7 M T I Ko TR £ 97, B EBNECTO B IR A 1372 FTL Wy MBI R CH E T F
7,

tl:ixu”jﬁnﬁ L5 26N T8RRI EIIA B2 E AL 2D 2 F97, BEHEBIE CH A AR T D DIZ i &5 D1%, i
KZE%LDOCPURMZ A T 570N EF A,

14.7.2. LLER—B49/ 1052 (CTC)ENE

Eeilgs—Eh A= /7 A RER(CTC)BIE(WGMO1,0=10) TlZOCROM AV A3 R FEZ BET A0l b £+, CTCEMETIZAT4(TC
NTOMEAOCROE—F 4 2L, A/ AIX$00IZARFRSILET, OCROIZIVVAIZ%ATOPE, > CHrfiRfeb €L £9, ZOEERE
BRI R E Dl — B ) B S o2 7L £3, AU O sk E O REL I L9,

CTCEIMEIZ DWW T DA/ TR 14-5. TRENFET, IV A(TCNTOEIZTCNTOEOCROR] Thuls —E i = AFTHEL . FL
TEDEITHTA(TCNTOLXFER($00) S E T,

X14-5. CTCEIESM43IVY
OCFnilJDui\%n%kﬁﬁajz“E(ToMﬁ% A

---------------------------------------------------

TOP \4 Y y E L E
TCNTn / I—"—|= P
Y VY VY

\ A Y YVVYVY Y \
OCn(%ZH) | I [ [

JE A A— 1 —h(— 2 —»A—3—>A— 4 5
;¥: COMnL,0=01

OCF0777 %5 Z X0 44/ A0 MENTOPIEIZBE T D RFEIZHIVIAA DN E R TEET, FIIALNFF A ESNDH725, HIViA
HIEEN—F NI TOPIEZ FEHT T HDIEZFT, THEGRTE S Hfocbif_ TERTE S BE TH AWM ELTTL COBEZBOTTO
MEITVMEIZTOPZZE 35 L1, CTCEMEMN 2 EARMEREZ FF2 /2 2DIEB L TITOR T TR0 E8 A, OCROIZED L
T2 LWEATCNTOD BAEME LD BRI CNSUVNIG A 24/ X (DRl D) bl — 8z R VET, £ D% O AId g —En
2D DI > TR RAESFR) ~, 2L TRIZ$000 B Ha 5515 A L2 UL 7e b7 Tl i),
CTCEME T H &£ T 572, OCOH J7id g H /733 I(COMO1,0)t v 22 BB EEODIZEE E T HZ &Ik~ T ik —
HTORBUANNVEZEYIDRBR IR ETEET, OCUHEIZZEDE X 57 =4 F M H J1(DDR_OCO=1)i _;&ﬁzéﬂm\@m b
BV TRZRNTLEY, ARSI IZOCROA0($00)IZ R E SILD IR fOoCo=fclk 1/0/ 2D KJE W e ts£3, Ak )H
BTk k- TESBSNE T,

Jelk 1/0

f =
OCn = o NX(1L+OCRn)

ZEEINIL AT 4y 81 55(1,8,64,256,1024) 2 F L £,

FEAEFVEL R U LN, A~/ AT AU U(TOV0) 77 1 Z AT A IIMAXDNS$00~E 1T A D LR CAA< /Iy 4 ey B TR E()S
ESc
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14.7.3. BEPWMENE

RN VAN S FA(PWM) B EWGMO1,0=1 1)1 i B 1 B PWMBE A R IN AR AL L F9°, S PWMIZZ U 0s B —E AN SR B
ThHAHZLIZL > THOPWMENWEL B2 ET, 1A ZBOTTOMMBMAXETEHEL . FDO%BOTTOMMOLF UGS F9, FEKE
Frag A B /E(COMO1,0=10)TD Feig H H3(OC0)IZTCNTOE OCROR D b — 3 THERR ()4, BOTTOM TR E()SNFE T, K
HEH D EIE(COMO1,0=1 1D H id ik — TR E()EN., BOTTOM TR0 S ET, H—EREED 2D | EdPWMEBLE
DOENVEJE I BT WA RN A DB EA A AR R HEPWMENEL Db 25 @< TE LT, 2@V E W EILE D . Bk, D/AZ
B U CENEPWMENEZ R & L SEASE £, BV ER BT BRI NSRS (A V00 T N Z2FE L, 5E- TYAT AR
HAZHIRL £,

FIERPWMENE T~/ I B35~ /I MEBIMAXE S —E 9B ETHIME L E T, 2L T/ A A X (—EDWR DA</ I b
Jay ) JE B CRERR(S00) SN E T, EIEPWMENEDAAIV ) RIZE14-6. TRENET, TOCNTOE XAV 7 X TH—ERI B E(GER)
EETIIR 7L TRENE T, ZORITIERIEE KEEOPWM M % ZE3, R#ERIZOCROEZ L. TCNTOEEDAS 5
HEROMTCNTOEOCROM O bt — £z 7R U E 3 GRIE: A IEAZ VAT T2 ), el EI0IA & B3R 777 (OCF0)IZOCRO=
MAXZ FRUN TRl — BN 2 5 E3% E (DS IV ET GRIFE: B MO 7= AR TE ),

X14-6. = EPWMEN{ES43VY

OCRnHHi, TOVnEIVIAZ TR 7T HE  OCPnEALERTTI R E
v v v v v v y
OCRn !
TCNTh - )/ )/ )/
: Ly : :
OCGERER) | y v wlr v v vv v wlr v wlr v
(COMn1,0=10) ! : : [1 [
OCn(J<#z) ! 1 1 1 1 1 1 1
(COMn1,0=11) | j I ruy1riri
JE 14 ‘4—1—>}<—2—>j~—3—>:<—4—»:<—5—>:<—6—>:<—7—»:

B4/ B AUTOV0) 777 13 AT A BIMAXIZ B T DI ISR E(DSIVE T, BIVIABZNFF I SND7R5, ZDE DAL MLER N —F
NI Z EH T HDIEZET,

ENRPWMENECTO LLEEBIZOCOE" TOPWMIE DA Rk EFFL£9, COMO1,0t v a 10 IZ5% &9 A2 LT FE R EPWM H 1 & 1E
L. SKERPWMH J1ZCOMO1,0% 1 1 IZERET HIETER TEETGOE DFRI14-4.52 T EZEWY), EEEOOCOEIFR -k £V
*3 57 =4 (DDR.OCOAH N1 EL TR ESNDIL AT A D TLLEY, PWMEZIZTCNTOEOCROM @ i —ECOCO
(NEDOVY M%: R E(D(ETIIARBRONE . I ADMER($00, MAXDSNSBOTTOMANZE F)SNDAA4< /A8 Juy ) 8 TOCoLy 24 %
fRERO)EITRE ()T AL TERSIET,

PWMH! 77 ?&%ﬁk&iikﬁcziof%ﬁféi%

Jelk 1/0
N X 256

JocnpwM =

PSRNV AT E 4y J8%(1,8,64,256,1024) 2 F L £,

OCROD T ¥ 1 8 BRPWM B /E CPWMIK T H 112 A i3 D BE ORI 72 5 512720 £ 7, OCROZSBOTTOM($00)EZELSFRES
nadL HINEIMAXHL 242/ hr08 ey ) B RO TN ANL TN VAN 2B TL LD, OCROBMAXIZE LR ESND L. (COMOlO
EYyMZE > TRRESNDH BRI IRIFL O E #1072 LowE /21T HightH IZ#&H 5 TL X,

GR3E: LA FIEAREMEFRERI A TOP=-MAX($FF) T & D78 FARFNIZAREE TT, ) miEPWMENMETT 2—7 4 Ht50%) & 31 £ 0 1 7
H i3 s — B R B R 3D OCOR% B (COMO1,0=0 DIZ X » TIER TE T, RSN ITOCROM0($00)ITFHR ESND
KFIZ fOoco=1clk_1/0/2D e KJEHEETL LD, ZORMEILEEHPWMENE T el /15802 AR RE N FF AT SN D Z L& TRV T,
CTCEIETDOCO%Z A H J1(COMOL,0=0)ERIL T,
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14.7.4. SIHEEEPWMENE

NEFE YN VAR ZS FH(PWM)EIE(WGMO1,0=0 DI & 5 2 R HE TIE LA OPWME AL BORIR 42 AR L £, (2FE EHEPWMEN
I ERN G AEEMEER AL U E, A7V AIZBOTTOMMBMAXSF L TIRIZMAXASBOTTOM AR IR LU EH G L £, FEX
HRLLE H T EIE(COMO1,0=10) CTO LLig HE 3 (0OCO) 1 _EF-FHEL - O TCNTOEOCROD ks —E TAEER(0)EFu, FREF R o Lhiik
—FHTREDEINET, KinH AEE(COMO1,0=11) TOBMEIZ S IICSE T, mER A IR)ENMELHE —ERGEREELLL
TR RENMER B2 E4, T NES MR A BIEO SBT3 . 2SO EMERE R BB B HIE o J8 A £
nEd,

AR FEEPWM BN EDO PWM A fi#HEIZSE y M [ E SV E 9, AMARFEEPWMENE CTONY I AT HEDRIMAX E—E 92 FTHIINS
NET, I AIMAXIZRET DL, S MAZE R LET, ZOTCNTOEIXLIZA~/ 704 ey B EIMAX S L0 E3, (FE
FEYEPWMENMED A7 IZR14-7. CRENET, TCNTOE A7 R CREBIENE( AR ERTITNR 778 L ORENE
T, ZORNTIERKIEE KEEOPWMH 1% & o E 7, FRAERIZOCROEA R L. TCNTOfE E DA (12 5) B TCNTOE OCROR oD b
— AR U ETGERE: R EI RO T T2 ),

X14-7. GLEEEPWMENE4M3V)

OCEnEIIARFRT 77 BIAE TOVnEIVIARZRT 77 3 AE
OCRn v Y
TCNTn i
Y, N,
OCn@EJﬂﬁ; : y T
(COMn1,0=10
(COMn1,0=11) 3 | | |
JEH r— 1 —14— 2 —»AH— 3 —HA
OCRn¥ %

B4/ H) B AU TOV0) 7771384~ /174 3BOTTOMIZ B 2 3 R E(DSIVET . ZOEVIAARERTF7 1TV 4 DBOTT
OMIHEIZEZET A ECEIVIAHRE AT H-OIHEZET,

NEFRFEHEPWMENE T O HLi i IXOCOL " COPWMIE TE DA A FFL £9°, COMO1,0t "y e 10’123 E T D2 LI FEEZPWM H /)
ZVERRL . BKERPWMH J71ZCOMOL, 0t v & 11’ _mfﬁﬂ‘ﬂ‘é_kfiﬁkfé“i‘@‘(%ﬁ@im 5.5 7 ELTEEWY), EBERDOOCHHEIEZ
DR =F eV 57 =4 5 AE(DDR.OCO)VBZH I EL TRESNDIG AT RADTLLY, PWMIEIZITAT 2384 5D
TCNTOEOCROR] O i — ﬁfoco(wﬁfs)w A a R E(D)(FE= iﬁq:rﬁ%(o))& A AT B TCNTOEOCROR] D LL il — £
TOCOVY A EFRBRO(FETITFE (I > THERRSIVET, MAHFEAEPWMZ 9 RED H 7125t 2PWME 4 Xk iz L~ T
FHECEET,

Jelk 1/0
N X510

JocnPcPwM =

ZEEINIL RS> 8 255(1,8,64,256,1024) 2 F L ET,

OCRO [ Sl i{ﬂFE%EPWM%WE“CPWM/EZ%EHJJ%Eﬁkﬁ“élﬁﬂ)ﬁ%'ﬁ@iﬁ/\ IHI0ET, HEREEPWMENE TIZOCROA
BOTTOM($0O)IZZE LR ESNAL T EF 72 Low, MAXIZE LR ESNAEEF 72 Highlz /b TLED, KEEPWMIZ )1
HHTHE DR firﬁ f;@iﬁ“

&14-7.05 2/ DF D HFE ST T, Bl g —E 37220 E LT, OCnIZIZHigh) D Low~DEB A HV E T, ZDOER ST
BOTTOMZEHRT e kIR AARGES DT T, E— B/ LICER A LT DHDIX2>DEE5TY,

e X14-7.TDOLHZOCROIIMAXIDZF DEEZZEF L ET, OCRMENRMAX DX, OCnt MEIX T EFHETO ik — okt &
FIC T4 ER#E: L—H, ERITAHDOT=8, FIZH), BOTTOMA ST eI FRARFET D72 (25 B D)MAXULE) TOOCHE I
FERHETORB—EOBERH-L)E—H L 2T TR0 ERE A,

o WA= /hy/AROCRUMELDS BV MEMNSE 2 basD | 2 L CEDOEB D=1t —, Fhig FA R CRISIHTHAH0Cn

DEFEZRUES, GRAE: 1> T ERRFERE. MAXME CIEFTIBHASIDH-LER N AU ET, )
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14.8. 34/ h08D 3430
SO/ AR R AR T, e CUL R DI ToA~/ I s rays(clkTo)N ey /2 AlfE B e L ORI ET, ZORITEIDALTT
PN EODSNAREOERA G ET, B14-81ZEAM 244~/ W ABIWEIZ DN T DI T =4 G I E T, ORI
HEPWMBNVELIAN D4 COB/ERER] TOMAXIEIE L DO E R LES,

X14-8. GIE SR EELA/ DD /105 84309
clkiyo | | | | | | | |

clkrn (clki/o/1)
TCNTO

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

TOVn ! 1 I

R14-9.1XRICAAV ) T—Fa R UET 3, AiE o BEs s e S CnvET,
X14-9. BIE D B3R (fclk 1/0/8) DI/ 904 34309
clikyo UMM A UL LA

clkrn (clki/o/8) J_| [] ] [] [

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

TOVn ! 1 I

X 14-101XCTCENMEABRS & TOEMERR] TCOOCFODFHR E&ERLET,

B14-10. FTE 5 B &R (clk 1/0/8) D443 /h9v4% . OCFOERTE 443V
clkiyo T UL UL U UL UL UL
clkrn (clki/0/8) J_| |_| |_| |_| [
TCNTO X OCRn-1 X OCRn X OCRn+1 X OCRn+2
OCRn | OCRulE |
OCFn |

X14-11.JZCTCEME THOTCNTODfREREOCFOD R EARLUET,
X 14-11. GIE S B2k 1/0/8) D443 /1705, OCFOERTE 44309

clkiyo LU AU AU UL
clkrn (clki/o/8) 1] ] [ [ [
TCNTO (CTC) X TOP-1 X TOP X BOTTOM X BOTTOM+1
OCRn | ToRE :
OCFn |
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14.9. 8E™ybh 443 /h 7040y R4
14.9.1. TCCRO — 443/h%) 430%|fHILY" A4 (Timer/Counter0 Control Register)

Eyh 7 6 5 4 3 2 1 0
$33 ($53) | Foco | wGMoo | coM01 | cOMOo | WGMO1 | €S02 | €So1 | €So0o | TCCRO
Read/Write W R/W R/W R/W R/W R/W R/W R/W

A HAAE 0 0 0 0 0 0 0 0

® t'yk7 - FOCO : OCO5%HI|ZEH (Force Output Compare 0)

FOCOty MEIWGMO1,0t "y M3 FEPWMEN EZFE /R T ARFIZIT BRI T, ITHEDRRDT NAALDILBE M ZRFET 578, PWMHE)
YECTHRORFIZTCCRODZED DA ZOE yNIOIZER ESNRT TR0 ER A, FOCOL yMIFmEL 1 2 E< L, WAL THED
B —E R EI S E T, OCOH J7IZCOMOL, 0 YR B TEE I E T, FOCOL v AM—7 L L TEITSNDZEITHE
L&, e THEI L7 el O 2R D 5D 1XCOMO1,0t vy MIFFFET DIE T,

FOCOAMI—=7 1T DENDA 2 DA il TOPE L TOCROZAS D LL s — B/ A iR R (CTC)BMETDAA= /I A DRS00 BTV E
A,

FOCOE' yMIHIZ0EL CTRHe A ET,
® t'yi3,6 - WGMO1,0 : 24 RKFERI (Waveform Generation Mode bit 1 and 0)
INHOE NI A DOFHEINEFF(CH M), K R14-2. KR4 AR RIER

(TOPAy MEDHAG I, b o~ E WA _Twamo1 [ waMmoo . OCRO | TOVO

D E DA EHIILET, s~ /m e [BS] (crco) [(pwimo) | #1V/A7/IBEIER] | TOPIE | maree | spoope

L0 RSN DB R B R, bl [ i T e B MAX

Fh A~ ) 0 SRR (CTO)BIVEL . 2R DA LA 5 ; Fﬁg«;w@; " zFF T'](;; EOTTOM

WA PWNDBL T, R 14-2.5250 (8 T ‘

YERBRI ) 2 DB 2S00 2 |1 [0 |BE B ocro | ms | MAX
3 1 1 B PWMEN {E $FF  |BOTTOM| MAX

3E: CTCOLPWMOE v MNEF4 X IH4 T3, WGMO1,0E 4 2> TSN,
L., 2By bOREREL LB IR IR DA</ h e —E L £,

® t'yh5,4 - COMO1,0 : LEEROH 13584R (Compare Match 0 Output Mode bit 1 and 0)

ZNHDOE YMIOCO K Y Sty OBIEAZHIFI L F9, COMO1,0t v D 1OF-ITE HF 1 E2ELNHE, OCOH HIZZFEDI/O YD
HHE R -MEREA NIl ., 2O/ Ot VICHE SN E T, T E S N BREN 27 Al 35729, OCOE X IRT 2R =5 mL Y 24
(DDR)DE YMAER E(N)ESNRT AU B2 N2 IR E L TS,

OCOMEVIZEHES AL X . COMOL,0E 'y hOKEAEIZWGMO1,0 y MR EIARIFL £,

F14-3.1XIWGMO1,0t y M HEEN(EE /21 ZCTCEME(OEVPWM R 14-3. IEPWMENME T LB H HiRIR
VISR TESNAEFOCOMOL, 0t v MEREA R LE T, COMO1 | comoo =k

F14-41IWGMO1,0t "y M3 s HPWMENBIZ B E S S RF D COM 0 0 |EuEr—1r@E (OCo)

01,0ty hOREREZ RLE T, ] 0 1 i —%cOCoE”Y M MVER B HE
F14-5.1ZWGMO1,0t "y MSZFE L MEPWM BN VEIZ 38 TE SNVDIRED 1 0 |#E—ETOoCorY Lowb~ IV
1 1

COMOL,0t Y hDOHEREZ /RL £ 47, ol —FTOCOE™ Highb~ M Hi A

F14-4. EERPWMBIMETO LB 18R F14-5. (IR EEPWMEIME TO LB SRR
COMO1 | COMO00 Ek COMO1 | COMO00 E
0 0 [#E¥ER-IEh{E (OCOLINT) 0 0 [FE%ER—IEh{E (OCOLIT)
0 1 (749 0 1 (F49)

1 o |H# - TLow, BOTTOM THigh% ] o | LA RHERE Ol B Tlow, TG
OCot™Y ~H 71 GEREENE) HRED L — 7 CHigh% OCOE v~ 7)

1 | |HE B THigh, BOTTOM CLow# 5 A el — B CHigh, TRt
OCOt™v~H 1) (IKHERENE) B D L — B TLowa OCOL Y~ /)

iE: COMOIRFRE()E 4L, OCRONTOPEZE LW EXITHEER] i F: COMO1IERE(1)E L, OCRONTOPEZE L WX TR
RIRENEEET, ZORETOR — B EHINE IRENEEET, ZORETO B —EIIEAI N E

1 1

923, BOTTOM CORE()REERONTITHONET, LV T3, TOPTORRE)SLCAERONFITHILET, %<
ZLDFEHNT DN TIEL3E DO [ EEPWMEIE | 22 &< DFEAIC DWW TIZS4 B DO TG A EEPWMEIE | 27 &<
YA Yrat=Y AN
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® t'yh2~0 - CS02~0 : 409918 $R0 (Clock Select0, bit 2,1 and 0)
ZD3 DIy EIRE Y MIEA~/ IV A(TCNTONZ Lo THE bbb ey ) LA NE T,

=14-6. 843/hU50 A 10y &R

CS02 CSO01 CS00

aaf
S

&1k (B A=/hy 408 fERE 1)
clki/o (RTES3JE7Z2L)
clkiyo/8 (843 /&)

clki/o/64 (6443 &)
clki/0/256 (25647 )8)
clki/0/1024 (102443 J4)
TOE" Y D TR M rmy))
TOE Y D k5 b (OhERIey))

S (Tay BEWENIA</ I 20Tkt U TEDNAL S FIZTOL VS LU TR ESILTY ., TOE Y OB T 4% Tay/ BRE)
LET, ZOREAY 7 M =TI e R 2 3L £,

14.9.2. TCNTO - 443 /1740 (Timer/Counter0)

Eyh 7 6 5 4 3 2 1 0
$32($52) [ (MSB) | | | | | | | (LSB) | TCNTO
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

s 0 0 0 0 0 0 0 0

DAL/ T VY AR TG AR EE W T DEREIZ DN T, A/ AT AERD8E v by A BT 7R AL F 9, TCNTOSDEXGAAILIR
DEAT/ AV Jay) TO G —Ea i EERE) L E T, A AN ETHITHTA(TCNT0) A2 352 EIXTCNTOEOCRORM O ki —
BAHLOfEMREFIELET,

14.9.3. OCRO - 447 /h7940 ELBL Y A4 (Timer/Counter0 Output Compare Register)

tyh 7 6 5 4 3 2 1 0
$3C ($5C)  |_MSB) | | | | | | [ (LSB) | OCRO
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

ZO VY ATk RERI AT A (TCNTOVE L L S 1 28E Y D& & A T, —Bid i —BHIIAHRLOCOLY TORTEH /)
ZERRT DDA E T,
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14.9.4. TIMSK - 44/hU4E YA HEFAILY A% (Timer/Counter Interrupt Mask Register)

Eh 7 6 5 4 3 2 1 0

$39 ($59) | OCIE2 | TOIE2 | TICIE1 | OCIEIA | OCIEIB | TOIEL | OCIEO | TOIEO | TIMSK
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

® t'yM — OCIEO : 447/hI 30 LL EXEIL) sA A EF A] (Timer/Counter0 Output Compare Match Interrupt Enable)
OCIEOt v 23 1 ZFE G, AT —4A LY A (SREG)DEFNIAZFF R (DL Y bRFRE(DSNDE, #A</ I A0 —BEIIA B AFF AT S
WET, A2/ I A0 THEE— BB DHES T DL, A</ I FEN0AZ TR TT) Ly A4(TIFR) TR 0EI A 33k 777 (OCF
0D EDSND)E, ST DENIAL D FETSNET,

® t'yh0 - TOIEO : #47/h940i3 N EIYIAHAEFA] (Timer/Counter0 Overflow Interrupt Enable)

TOIEOt P AN 1 2 dL, AT =42 VY A (SREG) D EEIVIAZFF A (DL SRR E (DS IDE . A4/ I A0 ALVEIDIAF 3 FF AT SHUE
T AA/ A AR DHE S T D&, S~/ Iy BEIIARZRKTT) Vi AI(TIFR) T4~/ A7V A0l AL EIDIA A R (TOV0) 77
IIERENIND)E, ®HESTDENABNFETSNET,

14.9.5. TIFR - 343/ 3EN|YAAHERIFY LY A4 (Timer/Counter Interrupt Flag Register)

Bk 7 6 5 4 3 9 1 0
$38($58) [ OCF2 [ TOv2 | ICF1 [ OCFIA [ OCFIB | TOV1 | OoCFo [ TOVO | TIFR
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

® t'yM — OCFO : #4/h9 30t ERE| YA A FE R 779" (Timer/Conter0, Output Compare Match Flag)

OCFOt yMEAA</ A7 4(TCNTO) & bkl v 24 (OCRO) M C ks — B3 it Z AR IC B E (DS IVE T, kit T2 EI0IA B ALBRAN ) % 5
179 5L, OCFOIN—NY2T 12 Lo THREERO)SNET, (SDOIZZD 757~ 1 AL 2 L2 > THOCFORERO0) S ET, 27—
A VY 2B (SREG) D EFNIAZFF R (DE v b, 24/ 7 AEN0IA FFF ATV Y AB(TIMSK) DA< /1m0 g — BEE VA A5 7] (OCIEO)
Eyb, OCFOSEEE(DESILDE, A=/ A A0l — BB IA B DB FATINE T,

® t'yh0 - TOVO : 443/87090ia NENYIAAHERIFY (Timer/Counter0 Overflow Flag)

TOVOE yMIAA~/ A7 A(TCNTOR AL Z DB IFR E(DSINE T, T DENIA BN 4% EI T BRHITOVOIIN—Ny=T
Wk THRRO)ENET, FRbIcZD77) ~HE 12 ELZ LI L > THO TOVOIRER O S ET, A7—42 LY 24(SREG) DA E|0IA
BRI b, 24/ h7 BEND A FRFTF ALy A (TIMSK) DA A< /A 20 AV EI D IA A FF ] (TOIEO)E v, TOVORSERE(DSNDE, 44
</ A0 AVEIDIA TR AN BTSN E T, AR ELEPWMENETIZAA~/ B 8073800 CEHEOT 1A 28 2 AR ICZ ot IR E(DE N
i‘a—o
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15. 84%/0080&4847 /0081 DENE 5 B 25

15.1. &
BA~ /B ROLEA< /o 8 LR U RS 45 B S e 3 T U 3748, A4~/ 0 AL AR B R ) B SRak N Cx £, UL F o itbidsq
<2/ W B0 BA= /N RO TS S E T,

15.2. AERIAY) 7T

AL /AT HEY AT A Jry7(CSn2~0=001 5% ENZ > CHEBEINZ /ey /BREN TEX 9, ZIUIVATL Fuy) B E (felk 1/0) & LWV~
/A B I R ay ) JE BB C O Bl B E R L E 77, SR CRITE 2B 2R DDA DAy 7 D1-oh ay) b L TE X £9, ZOH]
&5 B LT=ray i3 el 1/0/8, felk 1/0/64, felk 1/0/256, felk 1/0/1024D 0D & HTF,

15.3. BB E 28ty

CORTEDE ST H BETCHE T84~/ Iy 80 ray iR GHBEA] & IR IZEMET D), 24~/ Iy 508 84< /A0 21128~
THHASIET, AIE D JEER I~/ D A D ay UL > THEE RIT IR\ T20  JiE 5y 8 g O R B RTE 0 8 LT=/ay)
DMEDONDIRBUNT KT U CTEEICBIR L F97, S~/ AR EF RIS A, BB A28 12> CTrny/BRE S H(CSn2~0=5~2) L & | Ri]
BN IO— BB ECET, 2~/ A4 ndF el SR LI A OGN XD ETO VAT A Juy ) B HIEIIND 7 & 57 JE (8,
64, 256, 1024)-F A& 1~N+1 YATA Jay /880 B9,

700 T RFELTITAA </ I A% [ A LTk L CHITE Y E 2R Ty M  ZEMATRE T, LAl [RIUHIE 2 E 2 a4 Aoy
A=/ A ENE S B 2GS EENLELEINRT IR0 ER A, BiEs Bty MEZ i g I s 244~/ 7B
DHTE 7 JE SR E WA RIF L ET,

15.4. 5% ER9ny) 5T

TO/TIE IS IS E ey s selda A< /s ruy ) (el To/felk TDEL TEE X F97, ZOTO/TIE Vidt v R L RER R B IC X -
TETOVATA 7uy) B —ERRENET, ZORBELEBOINE B3 0% IHmEy Y )iz B L GRilshET,
15-1.13T0/T1 R & ik H 2 am F A B O RE S A 2 7R L4, VY AHIIINERY AT A 7ay ) (folk 1/0)D b5 T ray 75k E)
SHET, FvFITNERY AT A Zry7 OHigh X [ T (Low X [ TIREH) T,

VR 22T E H 0 (CSn2~0=11 1) F - I1X T FIH(CSn2~0=110)D# H iz 1> Dcelkto/clkTin v Az A R LES,

X15-1. TO/T1E Y DRI {MHE X

FMEERE L (/1)

G——1p o ?Zl[H
' —E

L (my R A )

______________________________________________________________

[RI b LA H 2R am BRI VL TO/ T ~EUINS L8 DR s 0 T S D ETIZ2.5~3.5V AT A Juy ) A OB A H 751
F7,

yay ) ASJOFFA] EERIEIXTO/TID AR LV AT A 7ay 7 AN L TEE L CLEo TWARRII TR T X6 S0
RIEZRBA= /A ) NVADMERRSNA TGRS ET,

HUnEni=s 5 7my ) O &R EITEUWEERZ R IET 272012, 1VATA Jay) A LV EL 2T UE 0 ET A, 2O /ay 7 i%
50%/50%7 2—T 4l TH 2 HHEL T, VAT A 7ay) JERE D 100 K (fexrelk<felk_1/0/2) THHI LD, PREESNRT TR0 E8
oo ViR HHER DR BZAE D 726D | f T E DM 897 D i KB B AT ER BUE I E D =53 T (FAFANDEEARLE R, SAL72 03,
RIS TCOVAINFEYRA- YT IIREN 1, 2T VDAL S THIERE Z SN2V AT A Tay ) BT 2~ T4 DB D= | 4587
1y IED I RJE B ek 1/0/ 2. 5K m A HERES L E T,

R ay ) eI RTE 3 TEEE A,
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X15-2. 8443 /h0450&584% /70581 DBIE 57 F 252018 R X

clki/o - RlOE/l‘ﬁﬁ?ﬁﬁ:{\%““
Aol | o «
PSR10 SRR
E R RS
== 39
Sl | 2
o =
o

YYYVYVYVYYY YYYYVYVYYVYY

sA=/ 21 g4~/ 5740
e BRAG

clkT1 clkTo
BA= /I BT Jay) BA</h7 50 Jay)

SE: AJIEATO/THD R/ Sy i e BRI X R 15-1. TS E T,

15.5. BEARIMI/ DI ARTE D RZRALY RS
15.5.1. SFIOR - %%5K1/O#HEL Y A4 (Special Function 1/O Register)

Eyh 7 6 5 4 3 2 1 0
$30 ($50) | ADTS2 | ADTS1 | ADTSO | = | ACME | PUD | PSR2 | PSR10 | SFIOR
Read/Write R/W R/W R/W R R/W R/W R/W R/W

B HAAE 0 0 0 0 0 0 0 0

® t'yh0 - PSR10 : 44%/h70%1,0 BIE 5 B 28 yb (Prescaler Reset Timer/Counterl and 0)

DU YR EENINDE FA/ AV BLEIA< /I A0DFTE 53 [E 23y bSIVET, 2O yNIZEOEIEFEITH ., 72T E-T
FERO)SNFET, DO YPDOEZIAIMIEERN T, A~/ N0 A1E8 4=/ 20X EICRTE 4y E g2 AL, ZORIE S E25D)
Ty MO T DIA= /N R RAE T ZEIEBE L TLIEEN, 2Oy MIEIC0EL TR ET,
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16. 16"k 443 /07041
16.1. 4514

s EDI6L Y E (#5416 Y FPWMODFFE)
o 2 ODPMNE U7 B Y F7ER

o QEAEM O LLERL Y 24

o 1ODFHMEATIE

o WA VM T AR

o L —BTOI </ hy s fRER (A B % E)

o REARLUTIELWMAEON VATRZE RS (PWM)
o T[ZEPWMJE H#A

o JE R A

o SRR AR

o 4ODMSELTZEIIAL (TOV],OCF1A,0CF1B,ICF1)

16.2. I &

D16 v 242/ A A ERIZIEMEZR 7 ) T WRATAA ) (FAE ) WA R (8 BV FHIZRF L E3, RACETOVY A bty
NMEIRD LT RTE TEDPNET, INLFO 013~/ I 885 N SCTFO L DO EE 2 T3, TnEb 7 mr 74
TUY 2 E 1T Y ME FITE O B L ERE T M o 2 U0 F 8 AW ZANZ 84~/ I B LDy AEIZ G4BT /¥ ADTCNTL
DEH12),

D16 YN A=/ I A DT EAL U RS BRI 16-1. TrRENE T, CPUNRT /YR RTREZR (/O v &1/ Ot A& Ee)l/ OV AR TR L
FERE: BCRT) TRENET, TAAYMEEED/OVY ZI L y M EIZTS E O 16 b 443 /h9081 ALY A8 TRENET,

X16-1. 16"y 34 /h) 54E AKX

i ¢
h » TOVn (F1DiA A LK)
T e | ke e
< : e .
TOP ABOTTOM | ! e 7]‘?{ |
:| Y R [«
A YV Y 41 «— (RiTE S JE 2 5) !
&) TCNTn | - J[=0] T
' J—> OCFnA (FI0:A%ZER)
- H > Ak
@'" OCRnA .“"":{ I
lii £ TOP{E rOCFnB (EIDIA A ELK)
Ig [ mwEr ——@CoD)
-~ OCRnB --{ | |} L it B2
)] S o
I r»ICFn (EIDIA R ER) J
ICR i : PP B T
= . Sy VR TS <—[]
TCCRnA TCCRnB
@ 8-bit Data Bus @ >

SE AR/ ALOE  DELE LRI HOWTII2ED TE VBB | . 3TEHDOR12-6., A1 HORI12-12 2B L TLIZEW,
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16.2.1. B{RLY A4

A</ H78(TCNTL), ity 22(OCR1A,OCRIB). f#i#L Y 22 (ICRINIZATI6E v LY/ A8 T, 16E vk VY 2RI TIv AT HLE K
B2 FNEZHE DR T UERDET A, ZRODOFEIEIZE3EDT16E Y LY AIDTHEA B CRRRINE T, A</ Iy /A LHIEIL Y 24
(TCCRIA, TCCRIB)Z8E I L/ 28T CPUT/EARIIRIZH Y FH A BIVIABBLRAZ BATIA~/ I A ENDIAT TR Y S 24(TIFR) T
2 TRAFT, B TOENAIIIA</ 7 HEND A LFF ALY 22 (TIMSK) TE BN R (2 1E) X E 3, TIFRETIMSKIZZ uHdlr
VAEDBMBDIA % /AN Lo THHEN D2 | ZORTRENFER A,

DR/ AINE . BE A B SRR L F I TIE Y O uy ) TEIC Lo Tray/ BRENS IV E T, Juy /RN GBI I A4~/ I
APMEZYEIN(ET L) T A0S ruy ) T Lz )L £97, 7ay/ e IXn/pne, A =/ aiddhx s A, 7oy )i
PERELER DD I35~/ ho 4 rayy(clkT)EL TERENET,

QAR L 72 bbii L v A4 (OCRIA, OCRIBIZAA </ Wy A E &I SV E T, T Helighs i ki 1 77(OC1A,0C1B)EV T
PWME 1 AT 2 B3 a2 AR 572D DWW AR ERIC I > Tl 2 97, 67TEO LB Q8 2 2 BE<E &N, 2O Hlk—
FEA T LR T EN0IA B BLR DR AN 2 D Ll — B BIVIA B ERK 757 (OCF1A, OCFIB)LER E(DLET,

8L Y AZ(ICRDIZHHE L BIICP DL Y, F/21ET e/ thiggs H (136 O [7HRY LLERSR | 2 RO Lo O4MT G TilRREIS
)G T~/ A MBI E) T £, 8 AT R TEMES 25 2 DR S 28R4 B 720127V AV I b O 4 2
EGHET,

TOPE E7- 135 KA/ I AT . WL OO EIEFER] T, OCRIA, ICRL, F7-13—HOEEMDOENMNIZL>TERTEXET,
PWMEIECTOPIEEL CTOCRIAZAEHE, OCRIAIZPWMH DA I X 8 A, TNELZOHE . TOPEIZEIERICE EX
NHOETOPICHF 2 EEE L L £3, BEEARTOPENAMEESNAE A ICRIZAMSDVIZE X, PWMEE HEL Tl D&
OCRIAZBARAL 7,

16.2.2. &
IROEFRITALEZBL CAGEHEICHEDNET,
=16-1. HEEES
FARE
BOTTOM | #%7/473$0000(Z B3 L 7=,

| MAX_ | 72 425$FFFF(65535) i BIE L -1,

top | 77/ TOPRICEIEEL 7o ReGHEEIECORAMEL % L <72 o7 lp), TOPIEIL[E E E($00FF,$01FF, §03FF),
OCRIAE, ICRUED I DR E TEE S, ZOHEFEERRNITIKFL £,

ik

e

16.2.3. E a4k

ZOD16Ey A</ Iy AT IBRRO 16 v AVR A4/ 0 Ab B BTSN CLESTWET, D16 vk 4=/ 7 23k D S B
L CLLRTDRR & 55272 MR HD F4,

o JA~ /I BENDIAFBILRY YV AR ZE 6 | 16 v 44/ A BIZ BT H 4 TDI/OVY 24 TRV ADANLE,
o JA< /I BENDIAIBIRY Y AR ZE 6 | 168 v A4/ A B BE T BT/ OVY 2N DL y M E,
o EDALANIY,
WOFIEE yNIEHS A RiE L ET 08, RUHREEV Y A EEZ L ET,
® PWM10/ZWGMI10IZZ5 i,
® PWMI1IZWGMI1IZZE #
e CTCHIZWGMI2IZZE W,
WOHIEL Y MS16E Y b A4~/ A ALY AANIZEINSIVET,
® FOCIALFOCIBATCCRIAIZEMN,
°© WGMI3A3TCCRI1BIZ BN,
ZD16E Y 4= /I AL TN DD RERIZ R CAHANE B2 KT T W R ADRHVET,
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16.3. 169k LY 24D T7H1A

TCNT1,0CR1A,0CR1B,ICRIIZ8L Yy N AR TAVR CPUIZE S TT/EATESLI6E YN LY/ 2T, ZD16E vk Ly 2R 2[E D FHi
FIRITEEBEL o TN TIEASZRIT IR0 E A, 168 A4/ A0 813168 v TI2AD BN A MO —FHEIEFIZ1 S D8
Eob LY 25, 168 Y A4/ IV ANDORTD16E v LY 2T, ZORIC—FEL Y 2803l & E S, T4 778208
16ty A EZEMEAEBIL 9, 16 vh VY 24D FANAMACPUIC L > TEND L, — LY AR AEL T2 EAIA AR E N
72 FAANANIREIC ey 2 B I CH G A 16E v Vo AT G-I ET, 16E' v VY 22D TN AMBRCPUILE > TiEnbd e, 168 vh L
VRED _ENENANT FAINAMNATEEND DO LRI/ uy /BRIy ANZEESNET,

ETD16E v TIEAD BN AMIRT L CT— Ly 2 %29 3R Tl £ A, OCRIAEOCRIBD16E v L/ A4t R IA IR T —FL Y
AAOMFE BB L ER A,

16 Y NEZIALZITHIZDOIT BN AMI TN AMIYESL > TEIRITIUEZRVET A 168 YNGR ARIATRZ DN T FAIA AR
ENEANANDBNZFREIRTIUERET A

R Oa=FNFNTEN A IR N — BV 22 T LIRWZENBIHRD L6 v 4=/ h0 8 LV 28 DT I AEZ R LET, OCRIA, OCRIB,
ICRIVY 24 DT 7 AR L CIRICREL RN EEERINCAE 2 F7°, CEREEMOIRHIaVA (TR 16 v 77 A% ZEITERE L TESV,

TEU7 Y EFEI N 745

~

;[16E" Y M$O1FF)E XA 7]

LDI R17, $01 ; $01FF D _Efr~'A ME BUAS

LDI R16, $FF ; $01FF D AN MBS

OUT TCNT1H, R17 s EAIANANRE(CBFL Y R)

OUT TCNTI1L, R16 s TN AR E(— LY 2= EAIAAL)
s [168"y Mt A 7]

IN R16, TCNT1L 5 AN ARSI A b= — Ry 24)

my R O s L AN — LY 2)

~

CEFE7 Y 7445
unsigned int 1i;

—~ /% %/

TCNT1 = Ox1FF; /% 16 yM$O1FR)EXIA L %/
i = TCNT1; /% 16L Y NEE AR IAFr */

~ /% %/

E5EOM-MHIZ DT 2T E LTSN,
T 7V EEEa— N HIRIT:R16VY AAKHZTCNT ER R L E1,
16ty b VY A% TIR AR IE Wi E CHAZLITIEE THIENEETY, 16 vk VY A ET I AT D260 4 [ TEVIAZ N X, EIY
IAFBRI=NIIZDL6E Y A</ By 8 LV A D RICE LI O I ET v AT D8I L > T—RiL Y A B H T D546 EViA
NDFEDOHDOTIYARERII AR EIZEINE T, o CEI-NEEIAZI-N DM TR LYy A2 B H ¢ 5L&, Fa—-Nidlet'yh 77t
AR DEALEZEE [ UARTF TR0 ER A,
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WOaA=FNFIITCNTIVY A NEDIE S Wiat A IEE RLUET, RIUFRBLZ 2221250, OCRIA,OCRI1B,ICRIDE D Fi A iAFr

BT ET,
TV YE BRI 74451
RD_TCNT1: N R18, SREG s BLAREIIARZFF R 777 (D& ARAT
CLI s BN IA AR (|
IN R16, TCNT1L s TCNT1 FALANA MRS A b= — RV 24)
IN R17, TCNT1H s TCNTL BN ANERAS(— L3 %)
OUT SREG, R18 s BRNIABFT R 777 (D& IR
RET sEEOVH Lt~ 87
VAN
unsigned int TIM16_Read_ TCNT1 (void)
{
unsigned char sreg; /% AT—HA VY A — R TS E 7S */
unsigned int i; /* TCNT1Ft A HLUEEEF */
sreg = SREG; /% BLAEIIABZ /770 (DERAT */
_CLIO; /* EENABEE L */
i = TCNT1; /% TCNT VEZ BUE */
SREG = sreg; /* ERNABFF A 777 D EE IR */
return 1i; /% TCNTUHE CTH-OH LT~ E 7 */

}

E:SEO MMz DT 2T ELEEN,

7Y 7 EEEI-NHIERIT:RI6VY AISHITCNTHEE R LET,
WOA=NFIITCNTIVY A NEDOIE Sy WrES A EEZRLET, RIURBLAHEHZL12LY, OCRIA,OCRIB,ICRIDE D EXIAI

HBITZET,

TtU7VEFE7 Y 7L

WR_TCNT1: IN R18, SREG sBEFBIIARTF R 770 (D ER 1T
CLT ; 2E0IA T EE | E
OUT TCNT1H, R17 ; TCNT1 AN AR E (— Ry 2%)
OUT TCNT1L, R16 ; TCNT1 FALN A MR E(—REV Y 2= AN AN
OUT SREG, R18 s BEIIABFF R 777 D& IR
RET s FEON L e ~E 7

CE:E7°n9 5.4

void TIM16 _Write TCNT1 (unsigned int i)
{

unsigned char sreg; /% AT=HA VY A — R R FE TS */
unsigned int i; /* TCNT1ZEZIALZEETR */

sreg = SREG; /% BLAREIIABFF 770 (DEARAE */
_CLIO; /% EENABEE L */

TCNT1 = 1i; /* TCNTUHZFXE */

SREG = sreg; /x RENIALFF R 777 DEE )T */

}

F:5EOMA-NFIZDNT | 2T ELEEN,

7Yy 7V E BN EIEIRIT:RI6LVY AR A TONT I~EN DR XEE S T2 LN E T,
16.3.1. ERINAM—BELY AADBEFER

FEPNLEVY A ONT BN AR R CEEL6E v b VY 2 EZIRBI S AN ANIVEEFEPNLZ LT HLETT, TLd
ELRTCRLIR L7233 W EDRICHLAIAS, ZOHEIbilE S D ZEITIEEL TIESW,

Atmel ATmegal6A [F—4Y—}] 64



16.4. 443 /703D Y09
ZDEA /I RINERETZ AN DIny ) eIl K> Trey/BRE T E 3, ZD/ey/ Il iﬁ%?/ﬁﬁ/&?ﬁﬂﬁﬂv/‘M’B(TCCRIB)K@E%é
N2y (CS12~0)t y M ko CTHIEI S D70y /B P GH BRI TR IENFE T, /oy oL RiE S B 2 DO FEMIZ W TS99 EH D
(843 /7080884 /0) 081 DETIE B35 2 2 E<IZS0,
16.5. EH#LE5 SR
16E" YN A</ B A D B0 A 13 3R B Rl RE/2 16 Yy N B AT A, B16-2.01ZZ D 4 F D ESD ORERR K Z <L ET,
X16-2. &S ERE A

8-bit Data Bus

< T D
TEMP(8t'y}) > TOVn (FVIAFZ LK)
it . count I iz
TCNTnH(8t k) | TCNTnL(8EvH) <direction R clkTn ! V(Y )R 2R
TCNTn(16t'vk #4=/4yv8) | clear : N

______________________________

TOP BOTTOM

count TCNT1%Z1>ED D EITRET1E 5
direction  HEATHFH(EF-F-IX THE)ERE B

ey TCNT1DY £y M$00005% ENE 5
(Ij'f'jﬁg (=) clkTn LI CelkT1EL T IREND I~/ 04 Jay)fE B,
RRiE TOP TCNT1A E RAEIC BRI ZE L 722 LR 715 &
BOTTOM TCNTI123Mx/IME($0000) IR L 7-Z L&~ 915 5,
TEMP — Ly AR,

D16 YN I RTHT A D FAL8E NG T ey 8 FAL(TCNTIH)E FAI8E v & e vy 4 FAL(TCNTIL)D2->MD8E vk I/O ARV
BT ESIVET, TCNTIHVY 2AHXCPUIC LA RN 2R T 7Y AD A C& £, CPUTCNTIH I/Of i EZT /v 24 5L&, CPUIT |
RENAN—IREL Y AH(TEMP) & T 7Y AL E T, 20—y 2 ETONTIL S EN AR IC TCNTIHAE CHE HrE41, TCNTILAAE LA
G:TCNTlHli*H#I/“/“X?@’C“E%ﬁéhi’?‘o ZAUISE YN T4 N AR T ay ) JE VW@mt‘/r IR R DA E X% CPU
WCHFLET, THIARRER S RALETD, WA R OB OTCNT1IEZ AL DRI RS IEETAZENEE T, ZOR
BRGEIIENOLNEEERHIHE TRRbSNET,
S TeEVERERINCARAZ L T A A3 44~/ v s Jays(elkT) TUEy M$0000), HEANGD), F2iddd b DS ET, clkTiid/eys
FEI(CS12~0)t Yy MZ Lo TR IZN = NERF T IIANER DI ny ) e AR TEET, 7oy/ e H3RIT IRV M(CS12~0=000)FF I hy 41
IS ET, FNEBTCNTUEITIA~/ A4 7ay)(clkT DABFIET HL2WIZHH T, CPUILE S TT/7EATEE T, CPUEXIA
I BT AEERCFH BN EE L 3 (A CHEZ R L £9),
FHBNEFECF NI A= /A0 ALY AP A(TCCRIA) &4 A= /hy AV Y 24 B(TCCRIBW Bt & & AU 7= % A2 p i B (WGM 13 ~0)
EYMDRREICE > TRESNE T, ZNDITAAEIEGHR) 5SSO CIx LB H A RS D R ORI NS DT
T, WAL LT HIE R LI A RAZ DWW TED L ORI L CZT0E O [BERERI | 2 Z B 728,
B4 /) A AUTOV) 777 TEIWGM13~0t vy MZ & o CRIXNIZBERE BN IE S T E(DSIVET, TOVIHICPUEIDIAAIE AT
i % F1,
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16.6. FHEA HER

BA=/NTBFINERD R A T x| S AR M 2R 3R IO </ 0 M) % 5 2 DA LR L 3, HORFEITHE
O MR FEERIIMEE SIRICPIE Y EIRPIST Ty b gaf i CRUNCE £, Rp NI 0%, JEWE, 7274k, Al
INSNTAZ B OMOFVEDFHRIME 2 3, ROVICREHRIFN IR FOTEAERICHE L FT,

A EBIX B 16-3. T/REFVOMERLIX J:oflﬁﬂpézhi?‘ [ELHR A A A B DR 5y CARV R R 0D B R T T RO
IR EAE F)TRSNET, VY AP YME TONCF D 0 130~/ 4 S o R L ET,

X16-3. HEEA NERHERE

8-bit Data Bus
< 3 = >
TEMP(8t'vH)
AN
! s > < |7
ICRnH(8t'yM) | ICRnL(8t'yh) TCNTnH(8t YN | TCNTnL(8E k)
|—>WR ICRn(16t"y b Ly 24) TCNTn(16t b 24~ /A %)
i '
THey g ACIC ICNC ICES
ACO ¢ ¢
THES | R > [CFn (B05A B H R
() MY e AR n iA )

3 : ACO,ACICIXT r7’ thlg 25l /IR BEL ¥ 24 (ACSR)IN D Yy T,

?ﬁé%téb)xﬁ(lcm)t VLI DICT ) i 2 1 (ACO) TEFRV A VO LAV (H SR F) B X | F DAL AN (Y )i HY
RIEZIBRTHE, MENEEISNET, MENSEEISNDE, A A(TCNTDO 168 yMEDHEL v AFICRINS ENIVET, FHijE

iﬂ@a&en%?;kﬁ? (ICFDIXITCNTUHENICRUCHEINDD LR CVATA Juy) TR ESINET, FFr/(=1, TICIEI=1)72 51X HHiE

i'@)&ﬁ%j@ﬁ ITHERIIA R E R AELET, ICFUTEVIAZ N EITEINDE B EIFNAEBRO) SN E T, RDVIZZDI/OL v ML
EICHRFL 2B LT > T 7T THIRR0) TE £,

L Y 24 (ICR1)D 16y MEFE A A A1, WIDIZ FALNAMICRIL), DRI BN AMCRINZFiTeZElZE> T ThET, T
RENAMSFEENDIHC LGNS BN ANV 28(TEMPICIE B S ES, CPUBICRIH I/Ofr & #iTe b, 20 Wiy 24%
TrEALET,

ICRUEHT A DO TOPIE E T CICR1A I F 3 23 AL BB A EH B C 72 BT E9, 054 . TOPEAICRIICE N NES
il q&%iﬁk@%ﬂ(WGMl%o)t yIRERESNRT T2 FE A, ICRUSESIRFE FALNAMBAICRILIZEN LD EIZ, AL~ Ab
MICRIH I/OfEICE R HUE R0 8 A,

16E'Yh LY 28 IR AIED LN ZL DIEHRIZ OV TIZ63E D16y LY RADTHHEA | BB R TEE W,

16.6.1. FHERE)TT

AT O /e B T I EEN A (ICPDY Y T, 44~/ A LTSS RS oL L Cr s g o 28w
X F3, 7es gL T ns L il /R AEL ¥ A4 (ACSR) D T a7 e B B A8 L B 7T n] (ACIOE v bR E(DIZ L - Tl
BoolL GEIINET, BB 2 ZH T 2L MEAEELEL LIRSV TLES W, 18- TRERIVIALZR 777 (ICFDIX
FDEEZIFRIROSNRTIUTRVER A,

%é%t@%ﬁ(lcm)t v &7y R F1(ACO)D M AL, TIE V(59 EH DB15-1. 2 BT DWW T LRI U EA > CHRIE L E
T, IR AR R<KRIL T, b MR {%frﬁ#‘féhé& A NG EREIEE A3k HH 2R ORI AS IV, £ L CRIEZ 4V AT A J
u/mﬂ;ﬁtm%uﬁ“ BA~ /79043 TOPIEE F\ZICR1ZAE D I T A AR BN R E SV D | HEE TE Eas L M 2RO A 23

ISP SN2 LICEBEL TZEN,

A IZICPIE Y DR =Ml T2 2812 ko T/ 7=y CREE T FEJ,

16.6.2. B HERR

%ﬁ%%‘%f%%&if%ﬁié@?“V&Wé?&%ﬁ%*ﬁ%ﬁié:&c:ckof%’éﬁrm‘fr%»aﬁz%l,ia“ MEE T ERRO A TNTABRBUCTE - CEEHLES L,
VIR HE I Lo TRE DD F ARt /2 D 1A A B 35720121342 THRREIC TRITIUIZRD EE A,
%E%ﬁéi%%%a:wM/w‘/é?ﬁ%lﬁﬁllW‘MB(TCCMB)@T@é%)xﬁ%ﬁ FHEZFATICNCOE v EWIC LTSN ET, AL
bx %’E%‘?‘é%%%liﬂju:mﬂnw:%ﬁﬁ DICRIOFE B FTIZAVAT A 7ay ) A OBIEIEEZ L7250 F 9, MEEFHEEIRITVATA
ray ) o THIE D JE g ic k> TRBIEE A,
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16.6.3. {HEA N DFEH

T IR RE A /2 E R (B FIE A TRAH SR F IR L CTH 727 nhyHRE /12 4 CTRHZETT, 20D HSREM DO EFR A
BREWELET, IO REDN R ZAFNCHE L EL Y 24 (ICRD) DEZ 7 vy M3t b 7o T-334  ICRUT T LVME T EEX
ENET, ZOBE . HEOR RIIREICSNET,

THAEENIA B A HBFIZICRLIZ BN A A LB —F C o[ REZR [RY S FEFEND & T, LA B DS B\ ME SCIEAL T
HoTh., e REIIAL A RN I OEN A BB R DL N AR DIT L EEESND I Kymy ) BB ELET,
FNEFICTOPE(Y REE) BRI T AN AL X | EOBIERR TORMA S EOME AL HEES N EE A,

HNERE B DT a—TA B E IS E L A S B INLZ 2L F T, BHEHRO L FIXICRIH FNLTCLET- 141 A
BEZR IR AT N/2T TR0 F A, ui(zy Y ) DEFE % HIEEVIALZER 777 (ICFDIZY 7MW =7(1/Ot y ML E~D B 1 E&x
AN Lo THRERO)S N2 T TR0 £ A GRAE:HZE BIC L > TICFINHR E)SNAHZELTEE), B D ZDRIEIZOWT,
(BN IATAFE M D DY) ICELOEERONI ML B L SUER A,

16.7. LB H A ER

ZO16E Y MNEEER X TCNT 1 E LR v 24 (OCRIx) Z /e I FbB L 97, TCNT1EOCRIxAE LT IUIE, el g — & &L £
T, ZO—BAIIRDIA</ D4 ay ) JEHCHEGE VA A ERK 777 (OCF1x)ZEH E(LET, 7Fr/(=1,0CIElx=1)725, 2D ifgsEl
DIAFFRT T IR IA A ZH AL E T, OCFIxIEEIVIAAZ N FEITINDHE B BIIZAEFRO)SNET, fDVIZOCFIxIZZD
I/Ot'y MV IZERBR 1 2 EL LI KT/ 7 27 THAEBR(0) TX T, WA AT T A A B (WGM13~0)t Y b LR H 77358 R
(COMI1x1,0)E yMZE > TR ESNIZBWEFRERNZ e S 7o 1A AR T 2 DIZZO—BUE & FE VW ET, TOPEBOTTOMIE B LB E
FERI(TOE O [BIEFER | 2 HR) DWW O TR IE DR B & O 72D, WA A IZ L > TEbILET,

LA T ER DRI R M A </ I A D TOPIEHA S 5 2L F D Sy iRRE) E A FF L £ 77, AV A DS fiFREITIN A, TOPEIEE
ARG C Lo TAERSNZBIE O A B 2 e L £7,

B16-4. 13 L IR DMK AR U, VY 2P Ly M CO/NSLFD 01354/ 0 438 (B A /h AN L CEn=1), /N0
O TR A EIIB) 2R LS, EARAYR LI 1B OB 5y Tav W AKX 0O B 38 T 7 A GRIT R SCTIK B 550) TR E
nEJ,

X16-4. LB H D EPERX

o @ o 8-bit Data Bus

TEMP(8t'y1)

T s 1

OCRnxHAZEEB(SE v H) | OCRnxLAEE &R (8L v ) TCNTnH(8t v} TCNTnL(8E k)
OCRnxFEMEFR(16E vk LY %) TCNTn(16Y yb 44~/ h7/4)

—— ||

= 1 U 1

OCRnxH (8t'yk) OCRnxL (8t'vh)
U OCRnx (16t'ybh L/ 24)

T L
= (16t y M LERAS)

t OCFnx (DA HELR)
TOP — _
BOTTOM —»|___ BUPAERGER »(OCnx)

WGMn3~0  COMnx1,0
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OCRIXIZ12FEE DN VANEZZFH(PWM)D E Uz R 2 ERRE L S E 37, FEMEBNES bhle— B2~/ ) A BR(CTC)EIMEIZ
DWW BB EMENEE (LS ET, 2EBEEMEILF DRI OTOPE/ZIZIBOTTOMD EHHDNIRTL TOCRIxV Y 24D F T
ZRBMELET, ZOREYCIZZEE . JEFFRPWMAVAD R EZ X FUcko TRESRLOH HEERLET,

OCRIXDT /Y ATBHE R IO Z FT MBI TEARIEIIHY F A, 2EFEEENENFF 7] S5 ECPUILOCRIxFEE % T /¥ A
L. 2 ESNBLEOCRIxXVY A EEEET /AL E T, OCRIXGEEFRE/ZIXV v AN DONFITESALBIEIZL > TOAEEINET
BA=/ A/ AEITCNTIRCICRI D LHIZOCRIx%E HBIBIC HH L EHA), 56> TOCRIxIT BN A —BL Y 24 (TEMP)E I TRt £
FH A, TNEBMDI6L YN LY AEET 1Y AT HEED LI TN A M Bl DIX B WEIE T4, OCRIxEZIALITI6E VM T
D DA BN AT O N7, — LY 24 B TIT o2 U720 8 A, EAANAMOCRIKH) I E N2 T uid7a0E
Hh, ERINAN/OMLENRCPUICI S TEPNDE, —FRV Y 2T ENNETEHINE T, ORI AN AMOCRIXL)AS FAL
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IZICR123$00033% ). e N FEREIZ16E Yy MOCRIAF-IZICRINMMAXR ) T7 . LYy MCOPWMASEREI IR R Z I = Lick>T

FHRTEET,
_log (TOP+1) ALAR/ JE I FEEPWMENE T DAL~/ H9 31354~/ 9 HMEDICRIE(WGM13~0=1000)2>OCRIA
RPFCPWM = —————  fH(WGM13~0=1001)DEHHME—ET 2 F CHMENET, I I TOPIZEIE L= DRI 3K

B2 i a A E LS, COTONTUEILIS A/ 4024 o EI . TOPEAELL 20 %4 (ke /e 1
FEUEPWMBENED A3V 7 XIEE16-9. TRENET, ZORIZOCRIANICRINTOPE E 36 DDA AV HIRE AT FH / JE i i e
PWMEIEZRLET, TCNTUEIZAA 7 X CHRERIEME(C AR ZRTITN#R 770 ORSNET, ZOMITIERIRE KERD
PWMH 1% & B FET, #VFREITOCRIxfEZ L . TCNTUEEDAZ S G SN TCNT1EOCRIx D bl — Bz r UET GR3E: M
THIE I ENAAT R T2 W), B 0A TR 777 (OCFLIT bl — B e 2 p Lk ()N E T,

[X]16-9. S48/ 8 K S E EPWMEIESM3VY

OCFnAE721HICEnEIA A OCRnx/TOPD T, TOVnEIDiA I
TRITIE ﬁE(TOP{‘a“%I NIAF) Bk 777 % EBOTTOMEEIDIAIL)
TOP : v Y Y
OCRnx : /\ /\ /\
: . : v
TCNTn : WO ; v iyl Ny
OCx (Rl ———— AL S A —
(COMnx1,0=10) : | | : L : | !
OCnx(JCH#iz) ! o1 1 |
(COMnx1,0= 11§ : w ‘|—| 1 [
JE H 4— 1 —»4— 2 —»«—3—»4— 4 —»«—

B4/ At AU(TOV1) 777 1ZOCR1xVY 22 AA(BOTTOMIZ AN C)2 AR EE CH T SHDD LR UL~/ A8 Jay ) B TR iE
(DENFET, OCRIADICRIOE L LN NTOPEAZ EFR T HDILMMibiude, OCFIAEZIIICFIEIOALER T 1354/ I 405
TOPIZHIZE T AR IR E()ENF T, ZHOHDENALIERTT7 I AN TOPEZIZBOTTOMIEIZRE 4 A 2B IA B %58
ETHDOIMHEZET,

TOPEZE T T HEE, 7 07 T AIH TOPIEN 2 TO MLV AE L LD R ENW T EARAEL 72 1UiE 720 £ A, TOPIEAMATdL
MDY A8 L0 /NS 70334 TCNTLEF DOOCRIX ] T — BTk L TlREEFR A,

X16-9.23 R~ 9 X, BRI N o NI A FEEPWMENEL B 720 . 2 CORMICHRFRTT, OCRIxVY A4 BBOTTOM TR TS
nNo-0, BERHET W@@‘%E IEHEICELLRE T, TR I VA, > TIELWE N EE 52 F9,

TOPAEEFRT DDITICRIZEHZ LT R F 7= TOPEEEH I IZ_EFLNEET, ICR%{@_& ZXb . OCIATOPWMMH a4 Rk
T 57-0IZOCRIANH I 2 97, 1TNES FEHEPWME I 203N (TOPEA A F 452 L 2> O#ICE EEIN 554, OCRIA
DI2EAREAREBED -6 . TOPEL TOCRIAZFES Z LTSN BV EIN T,

PR/ JE B E L VEPWMENVE T O LS X OC1xt™Y TOPWME I DA 27 L £9°, COMI1x1,0t' v 1071258 E T H I EIEIE KR
PWMH D ZEVERRL ., IKEEPWMH J71ZCOMI1x1,0% 1 UIZER ETAIETAR TEET (15 HDFR16-4.2 7 BTZENY), FEEDOCIxX
BEIXZFOF = TR 927 =4 F RN JI(DDR OCIx=)EL TR ESNDG AT RADTLL), PWMEEIZAT 2388 N4
HEEOTCNT1EOCRIx[H D e —E COCIx(PNHERV v A% 5% B (D(E T IFMEBRO0) & A 403803 AR DTCNT1EOCR1 xfi] D
el —#TOCIxV Y M afRER(O0) (ETITs% e (1) T2 k> TERESNET,

AR/ JE IR B EPWMZ 95 B D H 16 D PWME I 23k U K-> CRIFE & £, A% y _ Jelk1/0

NI RSy B 2(1,8,64,256,1024) % F L E T, LSRN = o N T
OCRI1xO [ s B AL A / JB 3 2 FE HEPWMBEIE CPWMIEETE 1 & A i AR O RE RN 5 512 H 720 £9°, FEKEBPWMENE T
OCRIx2SBOTTOMIZZELSGX ESNAHEH T iﬁﬁﬂﬁmow TOPIZEH LR ESNA L E H B2 HighlZ72 b TL XD, KEZPWMIZ
*HT D H NI OFRREMEIZ/Z2V E T, TOPIEEFRIZOCRIADMEHILIWGM13~0 =1001), COM1A1,0=01725, OCIAH J1E7 2
T4H50% TR HACELLET,

Atmel ATmegal6A [F—4Y—}] 73



16.10. 343 /h908MD 84309

ZOAL= /A TR FH T o T~/ A s ruys(clkT) S FRIO/uy/#F o {E 5L L ORSNET, ZOKITEIVIALT T )
B ESNDEE, L TOCRIxV Y 24 HSOCRIAEMEE C H B SN2 RFQEARME 2 > EIER R O H) D E A & A F 3, K16-10.
IZOCF1IxDE TEICOWNTDOII T K ERLUET,

X16-10. BIER EEL(/DDIY/h705, OCFIXERTE 44307
clki/o | | | | | | | |

clktn (clkiyo/1)

TCNT1 X OCRnx-1 X OCRnx X OCRnx+1 X OCRnx+2
OCRnx : : OCRnxf#
OCFnx |

R16-11IXRICHAY T =2 RmUET 0, BIED a3 Al S g,
X16-11. BIE R B 2R {clk 1/0/8) D443 /h70%, OCFIXERTE 4435

clki/o ﬂ_ﬂ_ﬂﬂ_ﬂ_ﬂﬂﬂ_ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
clkn (clki/o/8) 1] M M M r

TCNT1 %X OCRnx-1 %X OCRnx %X OCRnx+1 %X OCRnx+2

OCRnx OCRnxfiE |

OCFnx |

X 16-12.13%& EERS COTOPITA D HEFNEE R UET, AFE/ B L EPWMENMERE HIRFOOCR1xV Y 24 ZBOTTOM TR
HFENET, A7 IIEI CIZ2DET 28, 248K TOPIZBOTTOM T, TOP-11ZBOTTOM+1 TAE DI E X2 b Ed, BOTT
OMTTOVIZZHEWL)THIERBNCOWTE, [ AR NEHISNET,

X16-12. HIE SR FEZSHLA/1DDE43/h)05, TOPEID 44309

clki/o _I—I I—I I—I I—I
clktn (clki/o/1) ‘ ! ‘
TCNT1 (CTC,FPWM) X TOP-1 X TOP X BOTTOM X BOTTOM+1
TCNTI (PCPWM,PFCPWM) X TOP-1 X TOP X TOP1 X Top2
TOVN(FPWM) 3 | ‘
ICFn(TOPfE ) — 3 ! :
OCRnx(TOPH i) IH O CRnx /i X 1O CRnxfi

R16-13JXRICHA Y T =2 RUET 0, BIED g0 Al S CET,
X16-13. BIE R B 2R fclk 1/0/8) D443 /h704, TOPEIA 44309

clkyo MU U U LU LT
clktn (clkizo/s) ] [ [] [ [
TCNT1 (CTC,FPWM) X TOP-1 X TOP X BOTTOM X BOTTOM+1
TCNT1 (PCPWM,PFCPWM) X TOP-1 X TOP X TOP-1 X TOP-2
TOVn(FPWM) 3 | ‘
ICFn(TOPfE FHIKF) — 3 ! :
OCRnx(TOPH 57 5) [HOCRnxfi X BTOCRnx{i
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16.11. 169k 44 /h081 ALY A4
16.11.1. TCCR1A — 842/h 81 %|#ELY 24A (Timer/Counterl Control Register A)

Eyh 7 6 5 4 3 2 1 0
$2F ($4F) | COMI1A1|COMIA0 | COMI1B1|COMIBo| FOCIA | FOCIB | WGM11 | WGMI10 | TCCR1A
Read/Write R/W R/W R/W R/W W% W R/W R/W
AIHE 0 0 0 0 0 0 0 0

® £'y+7,6 - COM1A1,0 : thERT1AH 71:#4R (Compare Output ModelA bit 1 and 0)
® t'yk54 — COM1B1,0 : tEEi1BH 53:#4R (Compare Output ModelB bit 1 and 0)

COM1A1,0£COM1B1,01%4 % OC1AEOCIBLELER H 1™y OEMEZHIEIL 9, COM1AL0E Y DI DEZ XM 7 A3 1 ZENLDHE,
OCIAH 1IZF DI/ O™y D@ F R —MEREZ TENZL . ZFDI/O TEER SV ET, COMIBLOE YD1 E-ITW TN 1A ENLD
&, OCIBHJIZZDI/O Y Ol F R —~MEREZ IEZhIZ L, Z DI/ Ot SN E T, TN ES D BRERRZFF r] 3572, OCIA
FAIXOCIBE ARG T 2K =7 ALY AF(DDR)DE Y hASEE E (DS AR T UL 72 D7 N ZEIZIEE L TLE SN,
OCIAZEZIXOCIBNE NIHEE RSN AHEE COMIxL,0E Y OREREIZWGM13~0t v % IR FEL £9°, T16-2.1TWGM13~0t v 73
FEAEFNEE/IZCTCEME(D EVIEPWMIZ R ESNDIRFDCOMIx1,0t yMEREZ RL E T,

#=16-2. IEPWMENETOD LLERH 758 IR GE: xIFAF/ZI1IB)

COM1x1 | COM1x0 =0
0 0 T AER —MEE (OC1xBIY)
0 1 el —ETOCIxEY M VAR H)H
1 0 P —ErTOC1xE™ Lowb~ Vi
1 1 s —FrTOCIxE™Y Hight AV

F16-3.1IWGM13~0t "y M3 E R PWMENEIZ 3R B SILDEFDOCOMIxL,0b y MEREZ RL £9,
#=16-3. 5 EPWMENETO ELEH 72:# R GE: xIFAE-1IB)

COM1x1 | COM1x0 Ek
0 0 FEYER—ME/E (OC1xB]IHT)
. " WGM13~0=1111 ; tt&—ﬁzf‘ocmw NAZH)H 77, OCIBIFAZAER — N E(OC1B YY)
WGM13~0 EFRLIAL - AR VER - ENE (OC1x )
1 0 b —%CTLow, BOTTOM THighZ OC1xt v ~H 1) GEREZENE)
1 1 Frifge— £ THigh, BOTTOM CLowa OC1xt ™y ~H /) (S EzEh/E)

JE: COMIXIDSEEE(DE AU, OCRIxMNTOPEZE LWRRIZ R BIZ2RBEDS R & F 77, ZOIREETO bk — BT AR S E 523, BO
TTOMTORRE) FIIMERONTEI TSN F T, JVLZLDFEMICOWTITIEH O I ERPWMEI{E | 22 L7280,

F16-4.1TWGM13~0t "y MAMZAA FEUE F 7= 1IN AR / J8 I BE EPWM B EIZ 5% € SN A RFDOCOM1x1,08 vy MEREZ RL £,
F=16-4. CIAREEFT - (EGIHE/ BRI E EPWMEIMME TO LB J1:8R GF: xITAEIEB, XiF0FEIE1)

COM1x1 | COM1x0 =0
0 0 FEAER - M (OC1x BT
. | WGM13~0=10X1 t@i\*ﬁzf‘ocmt"‘/ N MEZ F)H T, OCIBIIAZRAER — M E(OC 1B Y] HT)
WGM13~0 EFELASE : AR HER - EIE (OC1xEKT)
1 0 A RO B — B CLow, T REEHEIRF D Ll — B THighZ OC1xt ™V ~H 7]
1 1 A F RO bl —ECHigh, FREEHERF O el — B CLowZa OC1xE v~ J)
7E: COMIXIDERE(DE I, OCRIxMMTOPEZELWRHZREBIZREEN X FE T, LV ZLDOFEMIC OV TIXT2H O [ E %P
WMEE | &2 Z <7280,
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® t'yk3 - FOC1A : OC1A5&%IZEEE (Force Output Compare 1A)
® t'yh2 - FOCIB : OC1Bi&H|Z®E (Force Output Compare 1B)
FOCIA/FOCIBE yMIWGMI13~0t vy M3 FEPWMENEZ FE /R T DB A4 T3, TN E LR DT N RE D Hm &R FET 57
W, PWMENME TR IZTCCRIANENNA GG . ZNHDOE yMI0IZER ESNR U £+ A, FOCIA/FOCIBE yMZFHEEL
ZE LW ITEA RLES CHE BIC I — S HI S E T, OC1xH 771ZCOMIx1, 0t v MR EICHE->TEFEINET, FOCIA/FOCIB
EohiAbe—7"E LU CETINDIEITEDZ LTSN, FHIUC L TS S 7= bl O3 B AR 5 5D 1XCOM1x1,0L Yy MIGFIET S

flEic9,
FOC1A/FOCIBAMI =7 [T DEVIA LD EFEE TOPE L TOCRIAZAH S Hrils — B4 < fiRbR(CTO)EVME CD AL~ /I A DR
($0000)HATVVER A

FOCIA/FOCIBE yMIHIZ0EL TEFHRAET,

® £y, 0 - WGM11,0 : iz & AiFERIl (Waveform Generation Mode bit 1 and 0)

Ao/ Hy ALV AAB(TCCRIB) TIEHILAWGMI 3,28 vy b A B B2 b0 y NI 4 DO FHEIE (5 1A), B KEHE(TOP)
EALKE T, D REWIE AR DO L DA EHIHL £9(R16-5.5 M), 41~/ I 40X - CRBSNAENERLL TS UG
YEGIT V), Heige— oA~/ 0 4R (CTO) B EL 3T R DN VA ZE FH(PWMENE T, T0 DO T BEFERI 22 B EW,

3216-5. s 4 B iE RILER

843/ hy S BIETER TOPIE | S5nes | o
FEYEEDE $FFFF | HiBy MAX
8ty M AHZE HEPWME /E $00FF TOP |BOTTOM
9t’y Mz #H ZE EPWMEL $01FF TOP |BOTTOM
10ty M AH L EPWME /E $03FF TOP |BOTTOM
Feie—Bea A~ /0 AR (CTC) BN OCRIA | Hpr MAX
8t'y M ERPWMEH {E $00FF |BOTTOM| TOP
ot'y hE ERPWMEH {E $01FF |BOTTOM| TOP
10t"y bk ERPWMES/E $03FF |BOTTOM| TOP
NEFH / JE B £ L EPWME /E ICR1 |BOTTOM |BOTTOM
ALAH/ SRR AR EPWMENE OCRIA |BOTTOM |BOTTOM
NARFEYEPWMEN/E ICRI1 TOP |BOTTOM
AR YEPWMEN/E OCRIA | TOP |BOTTOM
e — a4~ /0 AEER(CTC) B ICR1 Bl MAX
(F#9) - - -

B ERPWMEL ICR1 |BOTTOM| TOP
R PWMEL 1 OCRIA |BOTTOM| TOP

7E: CTC1EPWMIL,0E vMEF4 IXIB4 T, WGMI2~0EFZ > TEEWN, LL, 2L Y OBSRELNL & X B D4 (<
/AR E—ELET,
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16.11.2. TCCR1B - #4%/h7 81%|{#ILY A4B (Timer/Counterl Control Register B)

Eh 7 6 5 4 3 2 1 0
$2E ($48) | ICNC1 | ICESI | - | WGM13 | wGM12 | CS12 | €Si1 | CSlo | TCCRiB
Read/Write R/W R/W R R/W R/W R/W R/W R/W

W 0 0 0 0 0 0 0 0

® t'yh7 - ICNC1 : HHEREIA N1 HEST (Input Capturel Noise Canceler)

IO YMNE(LNIDRTETAIENMEEM AN T HESEIEEEZINCLET, S HERPERICSND L, MERLEIA S
(ICPDE VLD AJINIER SV ET, ZOIEMARRIZE NS H 2 EH 75012, 4R L L GHIS N /ZICP1EY OB EUA 3
ELET, MEFIEERRDRT A END &, FHE AT FIUCE > TURIEEEC AT L o)) HHIES SN ET,

® t'yi6 - ICEST : {HERE A HiEIR (Input Capturel Edge Select)
ZOLYMNIHEFECOMELERN T 20N AHERE A HICPOHE YO E LD MR(Tyy ) &3 NE T, ICESIE Y3 0%
PINALRENENEL L T FR(R)ERIMED L, ICESIE YIS ZE AL EF(E) A ELEEI L ET,
HENICES IR EICE > TRENSND & ATV AENHHEL Y ZAZ(ICRVICE TSN E T, 2O H B FH 3B A S BN A R TR 7T
(ICF)HHFEM) L, ZLTZhUE, ZOENIAB DT AT SN TOGUIZHHE A 1B AL E R DI 2 £,

ICRINTOPEL L TEH LD E(TCCRIALTCCRIBIZH B S 1L7-WGM13~0t v D30k 2 T EL 72X ICPIEIEES L, E- T
A SRS RE IR I S E T,

® t'vk5 - Res : ¥ #I (Reserved)

ZOEYMIFEEREOME HIZH L T T RSN TOET, FEROT AN AAEDILBIEA D7~ . TCCRIBAAE N NAEEX 2D yMNI0EE
IAVRTAUERDER A,

® t'yh4,3 - WGM13,2 : SR FFE R (Waveform Generation Mode bit 3 and 2)

TCCRIA®WGMI1,0t vtk 2B E VY,

® t'yh2~0 - CS12~0 : Y0y4:ER1 (Clock Selectl, bit 2,1 and 0)
ZD3ODIayEIRE Y MIAA</ I A(TCNTDICE > TS 3R16-6. 443/h90481 A A 909558 IR

_ExJuy )R O0ET, B16-10.LF16-11.27E/Z X0, cS12 | ¢s11 | cs1o =k

BA /A AN THMEE Y (Uny NEER L DD 5 A | Bl &1k (3 A/ H a1 ERE L)
TIEV S ELTRIESITY, TIE Y OBBIIAY 5% 7097 BE Ko BB AL

B £, SRR TNl O RF L £ T

clki/o/64 (6445 &)
clki/0/256 (25643 J&)
clki/0/1024 (102455 J&)

TIE YD _E&H b G ay))

16.11.3. TCNT1H,TCNT1L (TCNT1) - 44%/4%4%1 (Timer/Counterl)

2 15 14 13 12 11 10 9 8
$2D ($4D) [ (MSB) | | | | | | | | TCNT1H
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

A H 0 0 0 0 0 0 0 0

Eyh 7 6 5 4 3 2 1 0
$2C ($40) | | | | | | | | (LSB) | TCNTIL
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

FIHAE 0 0 0 0 0 0 0 0

ZD2ODIAZ/ I A /OB (TCNTIHETCNTILEZ &8 7= TCNT DT, FEAEXW I OWTA /I AT D16 v 41T
BT ALE T, CPUBRINLDVY A% T IE AT BRI EALE FALO N AN EIRFIZH A EEXINDDERIET DD, ZOT7+7
8L b I A—FFL S 24 (TEMP) &2 Ad > TEITSNET, ZO—FL Y 23D 2 TD16E vh VY 2> THRASNET, 63
BHOMBE Y LY RIDTHEA | T ELTZE N,

A AR AELTHINZ T A(TCNT ) ZZE T 52 LIZOCRIxD 1D ETCNTLRI O Heils— B 2k DGR A FHR L E T,
TCNTI~DEXIA IR AETO LB L TR DI~/ 4 ay ) TO g — a2 E R L ET,
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16.11.4. OCR1AH,0CR1AL (OCR1A) - 343/h%v51 LLEEALY A% (Timer/Counterl Output Compare Register A)

Eyh 15 14 13 12 11 10 9 8
$2B ($4B) [ QMSB) ] | | | | | | | OCR1AH
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
AIHE 0 0 0 0 0 0 0 0

Eyh 7 6 5 4 3 2 1 0
$2A ($4A) | | | | | | | [ (LSB) ] OCRI1AL
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
AHE 0 0 0 0 0 0 0 0

16.11.5. OCR1BH,0CR1BL (OCR1B) - 443/179 41 LLEBLY A4 (Timer/Counterl Output Compare Register B)

Eyh 15 14 13 12 11 10 9 8
$29 ($49) [ (MSB) | | | | | | | | OCR1BH
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

2 7 6 5 4 3 2 1 0
$28 ($48) | | | | | | | | (LSB) | OCRIBL
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
AT H B 0 0 0 0 0 0 0 0

DRV Y AR IR R A (TCNT DA & g S b 168 y Ml A & A E 77, —EiE i —EEVIA ZLOCIxE Y COW T H T
PERTADIEZET,

ZDHERVY AAIR E16E YT, CPUNRZING DV AANELRFIZ FALE FALO TN AN RIREIZED N DD ERGET A7, 2D
TIYAIL8E b BTN A —BFL Y AH(TEMP) &2 » CEITEINF T, ZO—BELY 23D TD16E v Ly 28z k> TSN E
T, 63E DL LY RIDTIER | 2T ELTZE,

16.11.6. ICR1H,ICR1L (ICR1) - 44%/h%v41 1 ¥#L° A4 (Timer/Counterl Input Capture Register)

Eyh 15 14 13 12 11 10 9 8
$27 ($47)  [_(MSB) | | | | | | | | ICR1H
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

Eyh 7 6 5 4 3 2 1 0
$26 ($46) | | | | | | | | (LSB) ]ICRIL
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
FIHE 0 0 0 0 0 0 0 0

ZOHELY Y AAXICPIE V (ETIXAA=/ I A LW TR O T 0y il #e H ) THSR SR 25812y 2(TCNT fE T H 5T
SNET, ZOHEL Y AR TIA=/ I BDOTOPEZ EFHTADITMHE 2 £3,

ZOELVY A IEEL6E YN TT, CPURINSDVY AET 1Y AT AR LA T O AN A MRS EN DD 5357~
W, ZOTIEAE8E v BN A BV A (TEMP) & > CTEITSNE T, ZO—FiL YV AH IO TO16E v Ly AHZ L~ THA
ENFET, 63EDIM6E Y LY RADTIER | 2T ELTZEW,
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16.11.7. TIMSK — 44%¢/h 748V A HEFAILY 2% (Timer/Counter Interrupt Mask Register)

Eh 7 6 5 4 3 2 1 0

$39 ($59) | OCIE2 | TOIE2 | TICIE1 | OCIEIA | OCIEIB | TOIEL | OCIEO | TOIEO | TIMSK
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

S ZOVY AT & T A< /A AR EIDIA T RIEIL v e B AR E TN, A/ ATV AT IS O TREIRSIVET, OO NI &
DI/ I AT TRRIBREINFET,
® t'yb5 - TICIET : 44/ NV 1 EE|Y A A EFA] (Timer/Counterl Input Capture Interrupt Enable)

ZOE MR ENIT, AT VY ZF(SREG)DEEIVIA BT I (DL IR E(NESND L, 44~/ Iy A UHERIVIA BT Al ST E
T AR/ AV AENABEIRTT) VY A (TIFRIC B E S AV EEIDIA B BLR 777 (ICF DR E (DS H &, x‘ff“ﬁ‘éil@ni\?%’\
HESHD I EIYAH |1 Z RN FATSNET,

® 'y — OCIE1A : 343/h7)0481 LEERAEIY ;A A 5 A] (Timer/Counterl Output Compare A Match Interrupt Enable)

DO YR ZEEDILT, AT—4A LY AH(SREG)DAEENVIAZFFA[(DE v MR E(DINDE, A</ 21 HERA—ECE VA B H3FF ]
SNET, A=/ A AEIARTERTT) VY AA(TIFRNCER B SN2 LB IAEIIA A TR 777 (OCFIA) R E(DSND &, kiad 5
FNIAHNIEQSE DB AH | B MNFEITSNET,

® t'yk3 — OCIE1B : 843/h7) 481 L ERBEY ;A & &5 A] (Timer/Counterl Output Compare B Match Interrupt Enable)
ZDOEYIBEENILT, AT—42 VY A4 (SREG) D EFINAHLFF A (DL y MR E(DIND L, 442/ A1 HLEB—BCEID A B H3FF AT

SNFET, A</ I AENIAZ IR 7T Vv A (TIFRICEL B S 72 LR I BEIIA B B R 777 (OCFIB) SR E(DENE L, *HGT 5

FNDIAFHNIEQ8EH D EIY AH | MM FEITSIET,

® t'yh2 - TOIET : 347/h90818 N EIYAHEFA] (Timer/Counterl Overflow Interrupt Enable)

ZOE IR ZEDNIVUT, AT—4A LY A4 (SREG)D AFIIALFF RI(DE Y MRFE E(DSNDE, A4/ A1 AVEIDIA B DGR Al SV E

Ty BA/ I BENIA BB R T Vi A (TIFR) _aa%émmwwm@niu IABBER 7TV (TOVDRRESIDE, KHhisd
DENAFNTH8E DB AR | SN FEITSINET,

16.11.8. TIFR — 84V/h9U43E|YAH ERK 779 LY A% (Timer/Counter Interrupt Flag Register)

E'yh 7 6 5 4 3 2 1 0
$38 ($58) | ocr2 | TOV2 | ICF1 | OCFIA | OCF1B | TOVl | OCE0 | TOVO | TIFR
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

S ZOVY ATRR & Teb A</ A A BV IA IR v M B A E TS, A/ ATV AT IS O TRER SV ET, VO yNIK ~
DI/ A AT CREdR S ET,
® t'yh5 — ICF1 : 443 /h)V 1 FEEZ|Y A HERIFY" (Timer/Conterl, Input Capture Flag)

ICPIL NI EDFELNE DL, ZO777 R ESIVET, LY AFICRDBIWGM13~012E > TTOPEE L TR ESNDE,
ICE1777 13 A AR TOPIEIZEE T AR (DS ET,

HHERIDIADAVHINFATEND L ICFUT B EIICAREFROO)SIVET, RDVICZOL Yy ML E ~FRE 12 FHL LI LS THICF L fi#
BR(0)CEET,

® t'yk4 - OCF1A : 34/ h) 041 LLERAZNY ;A A E K774 (Timer/Conterl, Output Compare A Match Flag)
ZD777VIHTA(TCNT DIEA ELEZAL Y 24 (OCR1A) & —BL 7t () DEA= /hyv 4 Jay ) B Cak e (DS IVET,
SERHIAO72 L H ) (FOC1A)AME—=7 2SOCF1A7 77 %% B (DLW ZEIZHE B L TLIEEN,

HEHEA— BN IA A VAR FE TS DL, OCFIAIX H BIAIZHEFRO)SNE T, RDVICZOt y M E R 12 EHZ LTI > Th
OCFIAIFERR(0)TEET,

® t'yk3 — OCF1B : 44¢/h 41 EEERBE|Y A A E3R 759" (Timer/Conterl, Output Compare B Match Flag)

ZD777 13T A(TCNTIDIEAS HLHEBL Y 22 (OCRIB) & — B L7 (R)DIA~ /174 Jay ) A CREE (DS ET

s B2 L H I (FOCIB)AMe—7 ASOCF1B7 77 % 3% E(D LR Z R I ER L TLIEEW,

B —EEIIA LA TINELTSNDHE OCFIBIX B EIICAEFR(O) SN E T, RDOVIZZOEYMIE ~GRmE 12 ETLICE-TH
OCF1BI3fEFRO) TEE T,

® t'yh2 - TOVI : 44e/hva1i@NEIYIAAHERIFY (Timer/Counterl Overflow Flag)

ZD777 DR EIIWCML3~0t v R E IR EL £, BEUEEIICTCEWETOTOVIZ I 1T~/ I/ A lim RS R E()SE
T, OWGMI13~0t v R EZEIREDTOVI 777 BIEIZ DWW TIET6 H DR 16-5. 2SR L TLTZEW),

BA= /I A TR IVEIDIA AN AN FEITEND L, TOVLE B BIAICARERO0) SN ET, Rz ot yMIE ~iaBl 12 ELZLiIZL - T
HTOVHIMEERO) TEE T,

Atmel ATmegal6A [F—4Y—}] 79



17. 8E™ybh 447 /hm042 (PWM, FERI B /E() )

17.1. 431

o B — LB & A e

o L — B TOI </ h AfRER (A B % E)

o REARLUTIELWMAEON VAIRZE RS (PWM)

o JE R A

o Juyy FH10E Y MRIE 4y B 25

o AL b —EEIDIA A (TOV2EOCF2)

o I/ O AT L) ay I AR AT LI O IREGH A 32k HZ2 Y AR VDS D 7y ) BRE) 7] RE

17.2. &

BA=/ AV A2 L B — LLBER AT ZPLHBE b A4~/ hy A58 CF, ZD8E bk A</ A DR BAL LT A AXIEB 1 7-1. CaREET,
/Ot VD EEOEEICOWTII2ED EVEEE | 25 R L TLIZEW, CPURTIEARFEZRI/Ot v E1/O V5 i)/ OV A4 130k
LFGERE IR TRENE T, TAAMEEEDL/ OV APy M EIXI0E D [8E b 447 /hV42FLY A4 T—BESh T,

X17-1. 8ty 44/ h 3 E R K
PN

€ M TCCRn
oiE ! —— TOVn (EDIAHER)
[&] . n vk >
A e | ko,

BOTTOM 4 %TOP - 547/ <«<—(T0OSCD)
I Py <—[I RIRA  |«—(TO5CD)
i S clki/o

YVYYVY

TCNTn [ =0 ][=$FF]

8-bit Data Bus

' |—> OCFn (H1ViAHFR)
= : > B —Cocn)
G| OCRn
> [ IR AR 77 Ik
< = <«— clki/o
ASSR _ _ S| FE | Ckasy
@ FE R VERT 71 (ASn) @
4

17.2.1. BRLY R4

24 /57 A(TCNT2)E LEEEL v 22 (OCR2IESE v b DV Y 28T, BINIA BB RAZ B 137 A</ A BN IA BB R L A (TIFR) T T A,
ZET, BRTOENAIRIIA~ /I AENDIA T ATV 24 (TIMSK) T BN ER (2R 1R S £, TIFRETIMSKIZZ LS DL 2473
DA /I AERIZ L > THHEINAT20 . ZORTRINFEE A,

DB/ I BIENER BTE Sy ARt . £ I3ARENE A THEREINDLHICTOSCL/ 2t b IEFEIHIZ /ny JERE S £,
FERIABYVEILIERIHIRAEL V AX(ASSRIZ Lo CHIEIS AL E T, 70y /38R GRER I ~ /i A DMEZHE IN(FE 72138 T2 D12 4# 5
ray ) TTERIELE T, /ey e @IEnianE ., T/ AT EIE EE A, Try B RERFLE SO a4~/ hy 8 yayi(clk
)ELTERENET,

QEAEEAL LT ELl Ly AF(OCRIIAA~ /Iy A L F  Z Hele S v E 97, S0 beisehs B id kb 1 71(0C2) " TPWM 7= 13 ] 28 & I
B A AR T AT D OB ARSI C > T 2 F3, ZEHNC OV TIES2E DO EEEH D ER |2 2B E SV, Zo ki —8o A1
Eeigs 1 F1 B0 IA BB SR D FE AN 2 D el — BB IA TR 777 (OCF)bH % E(DL £,

17.2.2. E&
ALETOVY LB ROLIT—RIE TEPNET, PXFO N KIT-1. REEE
(39A</ Iy 485 ZOGEIF2TESMAES, Thib7m/7aTry =S =k

AFET Ty ME IO B EHE R T R DR AUERY £ A R L o

(BIZIEIA=/ N 82009 HEDT I AR L TDTCNT2DEHID), | % zjvgg\/zZ;iop(;‘(gfgﬁ;?;&fH#

17-1. 0 FTA LA CEGERIC M- bR ET, M?/w/w‘# én;jﬁ@;)
2/ AR E ST [ E

TOP F-IXOCRAUEICHEIFEL T-HF, ZDFg
TE(TOPYEIZEMERBNIKFLET,
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17.3. 843 /003D 09

DAL= /A AENER R H £ TSN ER IR A ny ) el Ko Tyay s BRE TR 9, BEE D7y gt(clkr2)idMCUsay 2 (clki o)L [F]

CC9, FERIHIIRAEL v 24 (ASSR) D FEIR HIENEFF rI(AS2)E Y bASFRER 1 &2 ED D L, 7uy/TEiZTOSCLETOSCITBEFE S T84~/

WA RS IESIE T, FERBEEDFEMIZ OV TIZIIE DOITASSR - ERBIIREELY R 1 2 T B LIFE, Juy) st e Rl

By JE R DFEAM T DOWTIX8IE D 44 /82D RTE 7 B 28 | 2 Z B IZEN,

17.4. EHELES SR

S8tk AL/ N AD EIRER I LR E Al BEZ2 BT AT AER T RI17-21%, O 4D JENBREDOHE R K 2 RLET,
X17-2. SHEES ERE R X

8-bit Data Bus > TOVn (FVIAZEEK)
%E < count
TONTn | direction |y o clkTn = |57/
GA=/705) < Clear L ﬁ}%—un ‘ﬂ JEdR
1 t I—clkl/o
BOTTOM TOP
count TCNT2Z1 DD D EIT R TIE 5
direction AT M(LH-F/2I1X FROZIE 5,
{ESEHEA  clear TCNT2DY £y M$005R ENE 77
(NEME5)  clkTn PABE CelkTol L THRRINDIA</ I8 Iy )fE

TOP TCNT2)3 e KAEIZBIZEL -2 2R~ E 5,
BOTTOM TCNT2A3 &/ IME(SOONZBIFEL 7= L& /R T715 B,

ST ERERINARATE L T, ATV A& 54~/ 18 ray)(clkT2) TREBR($00), HEMGD), E21X CDSVET, clkraid /ey 7R
(CS22~0)t'yMZ X o CIBIZII=NER ETIIAN L DIy ) T A R TEET, Iay /e H3RIT IRV NCS22~0=000)EF 2 A~/ Hm 4
IIEESNET, FNESTONT2EIXI A</ A8 789 )(clkT)BTFAET DLW T, CPUILE > TT /A TEE T, CPUEXIA
FRI BTN A FRERCFH B ENMEE TR L 9 (LB EE R F9),

FHENERCFENTAA~ /A AL Y 28 (TCCRN AL B S T2 AE AR BII(WGM21,00E v DR EIZ L » Tk ESNE T, Zhh
AT AEREGHER) 1L OC2 el Y T A R S D IR O8I\ W O T, LU= FHIERF LI T A R DTl %
SOFEMMBEL IS4 E O BEFRRI 22 E<TEE,

AL /A AR AUTOV2) 777 1 EIWGM21,08 y MZ > TR T 2B ERE BN HE > TR E(DS I E T, TOV2IECPUEINA B3 A
ZET,
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17.5. LEBRHE S 86

ZO8E YN EHIITCNT2L Lkl v A¥ (OCR2) Z fkfe I Lb#s U F9, TCNT2EOCR2VZE LT duiR teE g — Ea e n L 97,
ZO—FNIRDIA= /N8 say ) JE I CHEEIV AR TR 777 (OCF2)Za% E (1)L £ T, #FA(I=1, OCIE2=1)725, ZD HEZEDIA
&%*777 L LEESEI DA B R AE L F97, OCF2IXEIAANEITENDE B EICAEERO) S E T, fRDOVICOCF2IZZ DL v M
BRI 2 EL LI 2T/ 27 THARR(0) TEET, I _ & :

T SR M RRIWGM2 1 0 M Hoeh e (co -3 MR D A

M21,0)ty MZ L > Tk & S B ERE B AE ~ 7= HH )% A Ak 8-bit Data Bus
THDIZZO—BIEFTEMHNET, MAXEBOTTOMYE 5138 4
TEFERI(B4 L O TBYEFERI ) S FR) DN O Tl S 0 e Bl 72 @

LA a0 WA > TEDbILET, I O CR0FETEET TCNTn

B17-3.1 el ORI 2 R L E T, Sz Jl

OCR2IFN VAR ZE FHPWM) D T2 (5 B L 2 BB T S & OCRn
F9, FEEBEEL L — B~/ A A RER(CTO) BMEIC )L <0
TR EBEBEIAE SN ET, SEEEB RO Y
DTOPEZIZBOTTOMD & H 535t L TOCR2V Y A4 B 4 A
FHIEL £, O RBMEIE AT , FERFRPWMALAD 584 $——> OCFn (DA ER)
ERIE | FHUCE S TR EARLO D ZERR L ET, TOP —>

OCR2DT /Y AT MR ST B 2 FT N CEALR LTS | BOTTOM —> WA as »(OCn
DEW A, 2EREEEVEN T T SN HECPUILOCRARMEERZT FOCn —> 7 7
JY AL ZEIEESNADHEOCRVY A Z BT 1AL F9, WGMn1,0 COMn1,0

17.5.1. SR LB H A

#PWM&ﬁ/iE@WET@tEE“”OD B TR HIZE H(FOC2)E YMI 1A ELZ LI k> T () CTXEJ, el — D dhH|
1T BB A BB R 777 (OCF2) D% TE ()RS A~ /Iy A DR TE / fREREI TV E R A, OCZE/:I;% KO — BN ET-5E
<Eﬁﬁ%c:E%ﬁémiﬂCOMm,ot“yﬁ&ﬁbﬁocz Lo EQ)., FREERO), I/ORBEOENIEE

175.2. TCNT2EFIAH (KB LLE—BHE

TCNT2~DETHOCPUEZIALIL, B AL/ I ADMEIEESNTNTY RO/ I8 say ) B TR A E Az ik — %t
W ET, ZORFEIIIA/ D008 Tay) PREF A SIVTCWOBEFICEIDIAAZIEEN T 52 72<, TCNT2E R UE IO ks bZ L%
OCR2IZFFLET,

17.5.3. LB —EER D fE B

EOBERER TOTCNT2EZIALTH 1A~/ A8 ray) AR, & TOW—BZ 151 5720 S/ A0V EITH Th D
WDIDNZH ST R 1 A5 35 6. TOCNT22 B3 ARG Z O E T, TOCNT2IZE)D N B OCR2EEZE LW A L
B —HUTRKDIU— BB AERT), RIEREARIZKE D ET, BRI/ A0 PR D EE, BOTTOMIZZELWTCNT
UEZENTIIWTER A,

OC2DOMMIFR IR —h L UNTRT T DR =N VY A& IR E T DRI TOILDRETT, OC2EEZHRE T 5 —F M H i ik
IR HEEN (E IR A F(FOC2)AM—7" by b aEH T, A REMERERIM 228 4 20 Th->Th, OC2(NERV Y ATZE

@ﬁéf%%i*f

PE#S H D TRIR(COM21,0)E v IS EEB A (OCR2) E I Z2 AR S 72V ST KTV TLZE VY, COM21,08 y MDA T E B ICH %)

LR FES,
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17.6. LEE—EHH B

P H 738 (COM21,0)E vy ME2 D DOREREZFFDH £97, I AR 1T IR O Hels— BT o bt Y ) (O C2) IR BE E F£1ZCOM21,0L vk
ZEVVET, F£/2COM21,08 yMIOC2E v /1A HIEL £47, B17-4.1XCOM21,0t v bR B2 Lo T L KIFENDiHPLEEE D
AL L7 K2R L ET, KDI/OVY 24 1/0 yh, I/OL V3R L PGRE SR ST K T) TRENET, COM21,0b yMI L - T
% RAF SIDERHEL/ OF = M IV A#(PORTEDDR) DR 3 72 SR SivE T, OC2OIRIERSIRT 5L ZOBRRITOC2LV T
SNEBOC2LY 2R TR TTT,

X17-4. tLE—EH AERE

'@

COMnl o> OCn
COMnRO > T A A D Q
FOCn ——>» | :
0OCn
PORT

\ 4

D Q

DDR
D Q

Y

8-bit Data Bus
< >
!

clki/o

COM21,0t" v hDEBEMNERE(DSNDHE, FEHEL/ OF —MEREI X A gm0 DD Hel H 11 (0C2)IZ L » TG Z S E T, e
HOC2E Yy D HF (N INFIF =k E NS R =T VY A2(DDRIC L THRIZHIEES L ET, OC2E xR — Ty A4
DL yMDDR OC2ITOC2EMN LY TR ZDDIZHANL > TH A EL TRESN/RT UL EH A, ZOKR —ho A A RE 1318 742 Bk
FRI L EBILR T,

PR e R ER R R O FHI N 1 D3 FF AT SN D RT D OC2RIED LA FFL E 77, W <D22DCOM21,0t "y bR iE A E A TR D)
YEFERNZ XL CTRISNAZEICIEEL TIEE W, 90E D [8E Y 8443/hV82 LY A8 2 Z ELTZE& W,

17.6.1. LB —EH N BIRERFEERK

WIGA R AT E CTC, PWMELHETCOM21,0t /]‘%@5/&9 WA ET, REMERERNC L TCOM21,0=003% & 13k D bhig—
BCHRITT REOC YV A DB E NN L2 IR A R as ~E T £, FEPWMENECTO LL D EMEIZ W TIZ90E DR 17-3.
ZHMRLTLIZEW, EBEPWMENEIZ DWW TIZI0E DFR17- 4 U#‘H%—@PWM ZOWVWTIXIOE DFRIT-5.52B R TIEE N,
COM21,0t v hOIRFEE X2 DLy M ED NI DI PO i —E CH N2 E7, FEPWMEIHEIZ OUWT, ZOEWMEIX5R T 4
H(FOC)AMI—T Ly = LIz Lo CHEHBICE R A A L mmE T,
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17.7. Sh1EREA|

BHERERI(BA S 3 D80~/ AL bl ey OBIE) X3 2 AL ARSI (WGM21,0) by b & bl H 7733 R (COM21,0)E y bOFA A A
WICEDERSIVET, LI IR Iy NI FHEE - (BEN SRR KT L EE AN, — ARy NI E2 KIELE
9, COM21,08 vy MIA AR SILAPWMH I B ERSILD &), SN2 NAREN(KEEF 21T FENEPWM)E B o HIfE L £4, FE
PWMEEIZ %9~ HCOM21,0t "y ME b —E T H I 2MiRER(0), 5% E(1), 1/0RR BDEFUISNDHREDEHIEL £ (83 D [ LLER
—E A 2T ELEEW),

AAVTIER OOV TIISTE D [443/h9082M 34305 1 2B TS,

17.7.1. REEFNE

b 22 B ERR S DS E HEE /E(WGM21,0=00) T, ZOBENMERERITOFHE T ML LG T A RRIZFEI TSN EE AL 1
TUAIE8E y My KAE(MAX=$FF) & i@l 35 & BUZHFIPHA 2 . L CS00(BOTTOM)MN L UMAED £, JE[%@J{’E’CO)M?/W/?
FUTOV2)777 IXTCNT2380012 72 s LRI U A4~ /A4 ey 7 A TR E(DSIVET, ZOGAEDTOV27 77 1X5% E (1) D I TR
0NN EZBRWNTEHEIL Y MDD IDZTDET, ITNELTOV2777 % H Bl sﬁ*l‘?(())ﬁ—é’?f?/ﬁ?/ﬁ%ﬁﬂiuDﬁ\jfkffﬂﬁ/\?b
VT~ DB D3 RERENTY T M) =T I Ko THO R F 4, IEENECOZ EIFNRG A 1372 LW BT TR CH ET F
7,

tl:ixu”jﬁnﬁ 125 25N TR EIIA B E R T BN 2 F5, FEEIE CIRIEE AR T 2D &> DiL, i
KEE%LDOCPURHZ A T 570 EF A,

17.7.2. LLER—B49/ 1052 (CTC)ENE

el — i A~/ A A IRER(CTCO) B E(WGM21,0=10) TIZOCR2DI WV A S5 fREEZ HAET 2 DI b Ed, CTCEIETIIIT 4
(TCNTDfENOCR2E —FT 5L, AT AIL$00IZ iR S E T, OCRAIATVAITKITHTOPE ., - THRREL 2L ET, Z0H)
VERERIZ LD K& el — B D IR B o fliE A2 FF L £97, AU o H sk FHOF B EL i HLIC L E 5,

CTCEIEIZ DWW T DA/ IER17-5. TRENFET, IV A(TCNTEIZTCNT2EOCR2 [ Thuls —E i = AFTHEL . FL
TEDBITHTA(TCNT2ITIRR(S00) S ET,

X17-5. CTCEIMES43V)
OCFnilJDJi\%kg*777E)’z“Z€(TOP1ﬁ$I A

---------------------------------------------------

TOP A\ 4 \ 4 \ 4 E E E E
TCNTn / I—"—|= Lo
Y VY VY

\ A Y YVVY Y \
OCn(%ZH) | I [ [

JE A A— 1 —h<— 2 —»A—3—>A— 4 5
;¥: COMnL,0=01

OCF2777 %5 Z L2 X0 | 44/ A0 MENTOPIEIZEE T DR IZHIVIAA DN E R TEET, FIIALNFF A ENDH720, HIViA
FHIEEN—F NI TOPIEZ FEHT T HDIEZFT, THEGRTE Hfocbif_ FEETE S EETH AWM ELTTL COBERZBOTTO
MEITVMEIZTOPZZE 352 L1, CTCEMEN 2 EARMEREZ FF- /W eDITEBE L TITORIT TR0 £ A, OCR2IZED N
T2 LWENTCONT2O BAEE LD BRI CISUVNIG A 24/ X (DRI D) bl — 8z R VET, £ D% O AL g —En
B2 DDITIANL > T, | KESFR) ~Z L TIRIZS000 B HhR O 5515 A L7221 AU 7e b7 Tl i),
CTCEME T H &L T D72, OC2H J7id g H /738 I(COM21,0)t v 22 BB EEODIZER E T HZ &Ik~ TR i —
HTORBUANVEZEYI BRI ETEET, OCHEIZZEDE N5 =4 M H J1(DDR_OC2=1)i _;)’z“ﬁzéﬂf;b\rﬁm b
BV TR AN TLEDY, ARSI IZOCR2A30($00)IZ 5% E SAVD IR foc2=felk 1/0/ 2D KW e ts £3, Ak )H
BTk TESBSNE T,

Jelk 1/0

f =
OCn = o NX(1+OCRn)

ZEFONIVE RISy )8 %40(1,8,32,64,128,256,1024) A F L £,

FEAEFEL R LN, A~/ AT AU U(TOV2) 77 1A A ISMAX DS $00~E 1T A D LR CAA< /Iy 4 ray) B TR E()SH
ESc
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17.7.3. BEPWMENE

RN MWT FAPWMEIHEWGM21,0=1 1)1 & B B BPWMBE A RN AR AL L F97, @ EEPWMITZ U0 B —E AN SR B E
ThHHZLIZL > THOPWMENEL B0 ET, 172 ZBOTTOMBLMAXETEEL . FDOHICBOTTOMMSBEOED 4, FEK
HA LRI /1 EE(COM21,0=10) T LR H F1(0C2)1%, TCNT2EOCR2[E D Ehil— £ TiFR(0) S, BOTTOM TR E()ESNE T,
SR H D EME(COM21,0=11)D H 713 Heii— E TR 2 (1)E 4, BOTTOM CTEBR(0) S E 9, H— R EED T2 | EiEPWME)
TEOEMERIRSUL, MEARN AR EEE IO AR EEEPWMENEL VS 265 m< TEET, ZOm W E R EUIE IRE . Bk, D/A
KU CEERPWMENMEA A A LK<l & ST, W EE I B N ST/ b (A Voay 7 U h & FF L, > TVATA
AL £,

FIERPWMENE T~/ I B35~/ MEBMAXE S —E 9B FTHIINMS L E T, 2L T/ A A X (—EDWR DA~/ I b
Jay ) JE I CRERR(S00) SN E T, EIEPWMENEDAAIV ) RIZE17-6. CRENET, TOCNT2E T3V 7 X TH—ERI B E(SER)
EETIHIR 7L TRENE T, ZORITIERIEE KEEOPWMH 1% E ZE3, REIZOCR2EZ R L. TCNT2MEEDAS &
(B F)MDTCNT2EOCR2MI D bl —Fr A R U E 9 GRIE XA IE ISR WARITH TA ), HhlEViA A F R 777 (OCF2)[XOCR2=
MAXZ FRUN TRl — B3 2 5 &35 E (DS IV E T GRIFE: B MO 7= RITE ),

X17-6. =EPWMEN{ES43VY

OCRnHHi, TOVnEIVIAZ TR 7T/ ZHE  OCPnE|VALERTTI R E
v v v v v v y
OCRn !
TCNTh - )/ )/ )/
: Ly : :
OChGERER) | y y wlr v v vv v wlr v wlr v
(COMn1,0=10) ! : : [1 [
OCn(J<#z) 1 1 1 1 1 1 1
(COMn1,0=11) | j I ruy1riri
JE 14 ‘4—1—>}<—2—>j~—3—>:<—4—»:<—5—>:<—6—>:<—7—»:

B4/ B AUTOV2) 777 13 A0 A BIMAXIZ B T DR ISR E (DSIVE T, BIVIAZNFF RISND7e5, ZDEDIA L MER N —F
NI Z T HDIEZET,

ENRPWMENECTO LLEEBIZOC2E" Y TOPWMIE DA R EFFL£9, COM21,0t v a 10 IZ5% &9 A2 LI FE R EPWM H ) & 1E
L. SKERPWMH J1ZCOM21,0% 1 U ICERE T HIETER TEETO0E DORIT-4.2 T ELEEWY), EEEOOC2HEIFR - £V
*4 57 =4 HH(DDR.OC)MBH I EL TR ESNOL AT RAHTLE), PWMEEZIZTCNT2EOCR2 M O i —H TOC2
(NEDOVY x%» R E(D(ETIIMRBRONE . I AR ($00, MAXDNSBOTTOMANZE F)SNDAA4< /A8 ruy ) 8 COC2Ly 24 %
RO ETRE ()T AL L TERSIET,

PWMH 77 ?&i}k&iikﬁc:;ofﬁﬁféi%

Jelk 1/0
N X 256

JocnpwM =

ZEFONI LRI 4y )8 %40(1,8,32,64,128,256,1024) 4 & LE,

OCR2D Wi dafil 1 X B R PWMENE CPWMIRTE H 112 A A 2B D BRI - A 12 7- 0 E£3, OCR223BOTTOM($00) & 25 L <FRES
nade, HINIMAXHL 242/ hr08 ey ) B RO TN ANL TN VAN 2B TLED, OCRZBIMAXIZE LR ESND L. (COM210
EYyMZE > TRRESNDH BRI IR AFL O E #1072 Low E /21T High B IIZ#&H 5 TL X,

GR3E: LA FIEAREEFRE R A TOP=-MAX($FF) T & D 7= FARFNIZAREE) TT, ) miEPWMENMETT 2—7 4 Ht50%) & 31 £ 0 1 7
H I3 s — B AR B R 3D O C25% B (COM21,0=0 DIZ X » TIER CTE T, EMRSIN - ITOCR2HA0($00)IZFR ESLD
KFIZ foc2=fclk 1/0/2D 8 KJEWEETL LD, ZORMEITEEHPWMENE T el /15802 AR MBS RE N FF TSN D Z L2 TRV T,
CTCEIETDOC2A A .1 77(COM21,0=01)ERIL T,
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17.7.4. GIEEEPWMEN{E

AR L YE NV AR 2 S (PWM)EIE(WGM21,0=0 1)1 & 20 iR HE TIE LU M AH OPWME AR BB IR A4 F3, A7AH L YEPWMEN/E
I ERN AR EEIC X ET, I HFBOTTOMMBMAX~ZF L TIRIZMAX N SBOTTOMASE MR IR UEH KLU F9, JEXEEL
5 H S EIE(COM21,0=10) T LR H (0C2)1F EH-FHE P O TCNT2E OCR2D b — B TR (0)E AL, FIEFHE o brik—
TREDSINET, KiEH 1EE(COM21,0=11) COEMEIZIZSLET, MEAN AR BRI —EA R B ELDH RN
BREMER AT, T NES M ER AR BMED IR ED =0 . 2 b B ERER X B BRI OIS I FhEd,

LA FEYEPWMENEDO PWM A3 fiEHEIZ8L v M [E E S v E T, LA EEYEPWMENECTOATY A IATV MEAMAX E—E T 5 F THINE
WET, I AIMAXICIET AL FME A B LET, ZOTCNTUEIZ 1A~/ A8 roy ) B HIRIMAX S22 0 F, Ao e
PWMEED A7 IR 7-7. CRENET, TCNT2E X237 K CRERIENE AR Z LTI 778 L OrEnEd, =
DI I bR s K ERDPWM 115 & A E T, MIVIRERIZOCR2MEZE 7R L, TCNT2MHE DAL H(B2 5 M TCNT2EOCR2[H D L —
AR U E T GRIF: M IE ISR ORI T T A ),

X17-7. It EEPWMENESM3V)

ocmﬂ%&%@*ﬁﬁ BIE TOVNEIABERTT) 3
v v 5
OCRn . A
TCNTn ; i :
\/ \Y \J '
OCn(éF}y—\ﬁﬁ Y \4 \4 \4 v v '
(COM_nl,Ozlog ; | : ‘
OCn(X#x) | ‘ ‘
(COMn1,0=11) 3 | | | | F‘
JEIHH l:— | — > 92— e 3 >
OCRn# %7

HA2 /I AR IU(TONV2) 757 1344 /1 A 3BOTTOMICBIZE T AR IC R E(D)SNFE T, ZOEIALTERT757 137 43BOTT
OMHIZBE T D EIVIARE R AT HIOHZET,

NLARFEHEPWMENEC D LLEGERIZOC2t /T@PWM«Ezﬁ;@@cﬁk%ﬁbg‘cfr COM21,0t"yNa" 10’ 123 E D Z BT IEREEPWMHY )
ZVERRL . BORPWMH /712 COM21,0E b 1 1 ICER ET A E TAER TEETO0EDORI1T-5.52TELTEEN), EFEDOC2EITF
DR —h k957 =4 F5 H(DDR_ oc2>7b>u“j73kbf XESNDG AT RADTLEY, PWMIETEIZATV A 3BT B¢ D
TCNT2EOCR2[E D Ll —E TOC2ANERIV YV A4 % 5% E (D (FET= I RERO) & W7 403809 2B TCNT2EOCR2[H D kil — 5
TOC2V Y MR RO (FT LR BN Lo TERSIVET, A FEAEPWM A S IRF D 1 711252 PWM B Ik iz k- T
FHECEET,

Jelk 1/0
N X510

JocnpPcPwM =

ZEFONIV LRI Sy )8 %40(1,8,32,64,128,256,1024) A F L £,

OCR2D [ S fl I XA AH FE HEPWMENE CPWME TE HE ) & £ sk 3 DR O BRI 72 55 12 H 720 £3, FEEZPWMENE TIZOCR2H3
BOTTOM@GSOICEE LR ESNALHE NITEF IR Low, MAXIZZ LR IESNDHEE F B2 HighlZ2 A TL LY, REEPWMIZXd
HHEINI T OFHEEIC 2D E T,

R17-7.0F2EHADE D H3E AW T 2 el — 8320 E LT OCnIZiZHigh2>HBLow~DEBEE N HD £ 4, ZOEB A
BOTTOM%#J&UxTﬁ%T%pm“zambffr e —E e LICEB A AT ADII2 D4 T,
® X17-7.TDOEAHZOCRUIMAXSF DA LT LFT, OCRUENBMAXDEX . OCnt MllT T TO i —EDFE R &
FLCCIER#E: L—H, ERIZAHDOTZ0, FIZH), BOTTOMZ LT e FrafREET 5720 (EHE % DO)MAXNLE) TOOCHEIE
FREETCORE—EOFEEH-L)E—E LT U0 EE A,
© 44 /N /ABOCRAUEL VG iV MEMNSE 2 45D | F L CEOEFE D7D ik —, Fhig ER@ T TS5 THAH0Cn
DEWZKLET, GRAE: 1E->T FEREEE. MAXA B COEFTNHARSIDH-LEE N AU ET, )
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17.8. 84/ h)08D 34309

LT OBNXEEIEME T </ 8 m U, > TH=/H908 Jay)(clkT2) B3 aHEGEF MG 5 &L ORSVE S, FERIBIENIETIX
REDSNDRFDOEHREE I E

clki/on3 g4~/ 12 FIREH(TOSC)/ay /2L > TEEESNDHREITT, ZORNIEIIALTT) D% E
T BN T-81FEEAREN 7284~ /AT HENEIZ DN T DAL T T =R UET, ZORIINAHFEEPWMEME LIS D 4 COEMEFRR T
DOMAXMEIT D OFHE O NERLET,

B17-8. BB D BAAEL(L/ DDA/ D905 44309
oo 1T 1 1 [ 1

clktn (clki/o/1) ! ! !

TCNT2

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

TOVn __ | |

B17-9.0ZRICHA ) T =42 R U E 05, BB AT S TOET,

E17-9. BB AB el 1/0/8)DI/H98 843Y
e I nnnnnnnnnnnnnnnnnnnnn
clkra (clki/o/s) 1] ] ] M i
TCNT2 %X MAX-1 %X MAX %X BOTTOM %X BOTTOM+1
TOVn | | | |

E17-10.1ZCTCEMEEZ RS & COEMERR] COOCFR2OR EERLET,

B17-10. TE 5 B & (clk 1/0/8)DA43/hv%. OCF2ERTE 443V
clkyo T UL U UL UL LU
clkrn (clki/0/8) J_| |_| |_| |_| [
TCNT2 X OCRn—1 X OCRn X OCRn+1 X OCRn+2
OCRn 5 OCRulE |
|

E17-11.1ZCTCHYETHOTCNT2DfiEREOCF2D R EE R LUET,
X17-11. GIE R B2 fclk 1/0/8) D443 /h73, OCF2ERTE 309

elii/o T UL LALLM LT

elkn (clki/o/8) ] M M M I
TCNT2 (CTC) X TOP-1 X TOP X BOTTOM X BOTTOM+1
OCRn | 5 TOPIE_ |
|
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17.9. 443/h9052 D IER HAEN1E
B4/ A2 SRR CEIC L& WO DE B SIART IS0 E8 A

o BE A=/ Ny 42 DRI/ FE R ny VBRBI R 2 GIV X D& S A~/ D) H2(TCNT2), 4~/ Iy 72kl 24(OCR2), 44/ 17
R Y ZA(TCCRMPANIEL 2D LVEY A, 70y) i YIVE A DK 272 FIRZIRITRLET,

L BA2 /AT AEN)IATRZF RV AA(TIMSK) D OCIE2E TOIE2 D FREFR(ONC LY . A4~/ H A2ENIA L Z R F LU E,

2. FERIHIREEL ¥ 24 (ASSR) D FE[F BN EFTF P (AS2)RR Bl &> Ty ) & M UN B OV ET,

3. TCNT2, OCR2, TCCR2IZH L\ MlEAEEXF 4,

4. JEREHBENME~LEIVE: 2 A121%. TCN2UB, OCR2UB, TCR2UBIZ DWW T(E0FE TV L F7-,

5. A4 /I AENIAIBREERTT VY AH(TIFR)OOCF2ETOV27 57 % fRR(0) L E T,

6. LELINDRG, BIAAETF A LET,

o IR I IIGFEF I 32. 768k Hz Y AN CEH 7= D I 2 L STV E T, TOSCIE ANZANE ey s & FIINd A LI R IE/ R A4~/ 4
2EMEICI&E DD LIVER A, CPUZE Ry B ENL, ZORIRER A IR O4EIVL &S<RIT TR EREA,

®© TCNT2,0CR2,TCCR2VY ZAD1HIZEL LX  FOMEIT WLy A ~HEEZIL, TOSCIT2o0 FHui% . (FEVY ANDITRES
NET, —BRV Y A DONEINENLDREIL ~IREIITCLUEIRNIHT LMEZ BELARETIIHVFH A, SEHINTZ3 DDV R
D 2 DNFENSARIDO—IfL Y 2 %R B £3, Ziud, Hilz I TCNT2EXIAANOCR2EZIAALD EITE L T RN LB
LET, BRIy A~ DI N & 7o 2 L2 RN T 5720 [ZFERIHPRAEL VAR (ASSRIZ 2SIV E LT,

® TCNT2,0CR2, TCCR2IZE 2 TN —t—7 " FT I IEEALNAIHESEIT T DEX, TNAABREN T DDITEA </ Iy 4203k
OB GE . HRAEITENNIZVY AN E B SN TLEIE TR 2T IR R A, SHZRATIVIMCUIRE ER G NT25
AIZARIEFEIEA~TBIT T D CTL LD, 24~/ W7/ 22 0 —ECEDIA I N T NAAZTREN T DI b D5 A . TCNT2E/2170CR2
EXIALF O LLEBHRRENEE EXNDT-0  ZIULFEFICERE T, EEIALB I E TSN T, OCR2UBIZEDHIICMCU
DPMRIEFERE~TAT T DL, T AL AT L CTLhlg — B E VA B Z T ES T, E L CMCUIREEEIL 722V TL XD,

o NY—Y =7 FIITHEIRAL N ABIEN ST NAAZ BN T DDA~/ Iy 220ME b D356 AENZHSEME~EI1RE) &
ITTHIEERT D0, TRHUEEZFELRTNIERDERA, BIVALGGERREIEIZ) 50121 TOSCLE MM ETY, EZH#)
IR IETZREF AT IO BERE] 231 TOSCLEAMIRGE DA ITENALNIE T T AL TR LK TS TLLY, NT—1—7"F7=
VIHEBRAZ N ABMEBRATRIDO R 23 T2 50 THDIMEIDN KI5, 1 TOSCLHEH BRI NDZEARFET HDIZR D FNEA
fEx %9,

1. TCNT2,0CR2, TCCR2\ZfEAEXF T,
2. FERHARBEL v AH(ASSR)D X T BB 777 NI RAETHRHLET,
3. NVt FIITHREAL N AEHEA~EIT L E T,

o JERMIENEINRIZINDE . A4~/ H7 4232, 768k Hz R IR R 1IN T =4 7V BN EE 22 NABIEZ RO CTRIICEMEL £, BIREA
Vyh, WU ETNTAL N ABEN DL EN . . ZORIBERNZ T T DDIZIRRRENDDINE LIVRWZ e A FHE 1A 7
RETY, BB NV ET IR NABEDN DI ENZ | A</ A0 825 RN D 72 EO IRV T2 2 L HELE S L E
I, ZORIBEROM H E/213709715 B TOSCE NZEIMEND D EBENNTHIS T BB O R LR Iny g B DT A~
J=R U ET IR NABHEN S DORLBNE IR . A~/ I 22DV AEDNE NI =L RS2 08 A,

o A4/ hy A28 R Cray JERE S DDA T —Y =7 BIENS DB O, BIVIARSTENEE T HE A~/ A8 Jay)
DR D JEH THREBLELSBRIES I, 7 0y P DA A Z 56D D DI LT~/ I AT IR L, TS £, Ehik
MCUIFAJE A (h S, BIVIABSILBEN—F v % S24TL . £ L CSLEEPMA DIRDMA LI TEFHLET,

o NT—T—T BHENDIEENE % DTCNT2D FiAIA AIFI A ELRE RAESHPHLIVER A, TCNT2AFERIATOSCIry 7 Truy 7 BR
BEhXND726  TCNT25E AR AT NERL/ O ey 7 [RIEAL 72V 24 2B L TA T2 720 E8 A, [RIEA{KIZTOSC/y
ID4 BRI TITOIVES, N7 BEBEEIL ., /071y (clki/0) N ONEMEE INIC /2D EE  TCNT2IZTOSC 7y 7D
WD 55w E TLURTUR IEERERBATRND OEZ#E e TL XD, NT—t—7 BHENG LB D TOSCIry ) OALFH I B RF I 2K A7
TAZDARE RIS E TEER Ay 2 TTCNT25H AIAFT ST AHEEFNEI IR D LRV T,

1. OCR2FE/ZIITCCR2D E L LN AMERZ EXE T,
2. FERIHAIRBEL v 2Z(ASSR)D %t T D H T 777 INMRBR(0) SN D ETRHL E T,
3. TCNT2%H A £,

o JERHAEhED ] FEFRMIZA~ FHEIAR TR 777 O RIFEIZ37 oy JE I+ 124~ B A0 £3, 56T mby P NEIDIA Z-
FR7TVRTEDRINE IR o T A EZ TR D DD ST > T, 2O T RARL, TSN ET, Ll e 3o~ /ey ) TER
S, 7yt Joy s RIS EE A

—_
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17.10. 34/ hV92DETE 7 B 35
Bo= /a2 ny s e D4 RiEclkTes T, BEE COClkTosiZEVATLA  B17-12. 443/H9042 B ZRERFE R

1/O7ayy(clky/ oONZHERESIVE T, 44~/ A 4 2ERHIIRREL ¥ A (ASSR) D
SRy J(AS2)E Y MO TE(DIZ LD, 54/ h 524X TOSCIE Y i 3Em | clkivo —— \ _
W ray s BREh SV E T, ZAUTERFF A RTCO) L CTDE</ A 4248 TOSC1 / :Rlot“\yﬁﬁﬁ\}%””
AZAREICL T, AS2ARE(DSNDHE, TOSC1ETOSC2E VIR —hCh> bl flms ey e s e e
OYUIVBESIVET, 2RIV IRFITA A~/ v F2 HHOISE LTz ay ) oek LT AS2 g Hlele|alely
W78, TOSCIETOSC2L Y IZHEfE CE £ T, ZOFHRARIL32.768kHz PSR2——— | £ § § 3 a5
PYAS VIR CRED T2 IR AL STV ET, TOSCUTAMI Y T4 SR B E
FIN 5z Lideitsn st A, O—l MiMdiEliEE
A=/ A0 A28 % L C Rl BEZR AT E 3 8 3 A3 R % clk T2s/8, clkT2s/32, l Y VY VY VY
clkros/64, clkT2s/128, clkT2s/256, clkT2s/1024 T4, Mz COUE 1)1 CS520 —> WA=/ 1 B2
MimclkTosb BIRATRE T, Kifkl/ OBEREL ¥ 2A(SFIOR) DA A< /11752 €521 gm
A& 77 & %)ty MPSR2)E v D % E (DIFRTE Y B 254 ) by b L Ed, 2T CS22 —
TR AT REZR BT 5y 8 28 COBMEA M A ISP ET,
Clsz
BA=/H B2 Jay)
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17.11. 8E™9bh 443/h9V52FLY R4
17.11.1. TCCR2 - 443 /0" 42%I#EILY° A4 (Timer/Counter2 Control Register)

Eyh 7 6 5 4 3 2 1 0
$25 ($45) | FOC2 | wGM20 | coM21 | cOM20 | WGM21 | ©S22 | €S21 | €S20 | TCCR2
Read/Write W R/W R/W R/W R/W R/W R/W R/W

AIHE 0 0 0 0 0 0 0 0

® t'yh7 - FOC2 : OC25&HI|ZEH (Force Output Compare 2)

FOC2t y MIWGM21,0t v b3 FEPWMENEZFE /R T AFIZIT B R T, ITIEBRRDT NAALDILBE M ZRFET 578, PWMHE)
YECHEORFIZTCCR2AED DA, ZOE yNIOIZER ESNRT TR0 ER A, FOC2E yMIFEL 1 2 E< L, WA THED
B —E R G S E T, OC2H J7IZCOM2L, 0L PR B> TEA RSN E T, FOC2E v AM—7 L L TEITSNDZEITHEER
L&, e THEI L7 el O 2R D 5D 1XCOM21,0t vy MIFAET HIE T,

FOC2AMa—=7 1T DEND A B2 DA il TOPE L CTOCR2%A# D LL s — B A A iR R (CTC)BME TDAA~ /I A DRS00 ATV E
A,

FOC2E yMIHIZ0EL CTRHEAET,
® t'yi3,6 - WGM21,0 : JEAZ4E RKFERI (Waveform Generation Mode bit 1 and 0)
INHOE NI ADOFEINEFF(CH M), &K RI17T-2. KR AE BRAEFER

(TOP)EHEME DA I, D & WAL - | wam21 | waM2o . OCR?2 TOV2
ROLOFADERMEALET, 2~/ mriic (BB crc) |(pwwmz) [HT/AITVIBIFIER | TOPIE | map | snocpe
Lo THRSN LB ERBIIIAR B E, ik 0 0 5 OF Bt MAX
— A=/ A RER(CTC)BMEL 2T DAV 0 ] {:ingWM@M’F zFF TDOﬂI: BOTTOM
AELEFPWMBIE T, R17-2.L84H 0 (8 = :
VERBRI 2 TS, s | 0 g,ﬁg(c,’%g{gw OCR2 | HME | MAX
3 1 1 = HPWMEN {E $FF  |BOTTOM| MAX

3E: CTC2EPWM2E v MNEFA X IR4 T3, WGM21,0EFH4 2> TS,
L., 2By bOREREL LB IR IR DA</ h e —E L £,

® t'yh5.4 - COM21,0 : tbER2H 13584R (Compare Match 2 Output Mode bit 1 and 0)

ZNHDOE YMIOC2 i i Sty OBIEAZHIFI L F9, COM21,0t v D 1O F-ITE 1 E2ELNLHE, OC2H HIZZEDI/O YD
HHE R -MEREA TNl . 2O/ Ot VICH SN E T, T E G N BREN 27 Al 3572, OC2E X IR T 2R = mL Y 24
(DDR)DE YMAER E(N)ESNRT AU B2 N2 IR E L TS,

OC2ME VTS NALEX . COM21,0E y MOREEEIZWGM21, 0Ly MR E IR IFL £,

FT17-3.1FWGM21,0t "y MR HEEN/E F /21 ZCTCEME(-D EVPW 17-3. 3EPWM T 52
MEMIIZ RS NBIFOCOM21 0L MEER 7R L &7, TS SFPMAINE CO LRI
=N/

F17-41TWGM21,0 "y A3 ERPWM B EIZ 3R & S DD CO 0 0 | EEr 13k (OC2E)

M21,0t"y FOEREZ R L £, :
e 0 1 | hig—gcoc2ty MV EIT

FAT-51XWGM21,0t "y MM AR FEHEPWM B (EIZ 3% B SN D D 1 0 | i —Bc0CZE Lomv~n i

1 1

COM21,0t" yhOKEREZ T RLE T, 5 o /
el —ETOC2t " Highb~' Vit

F17-4. ZRPWMENETO LLEH 11:E IR F17-5. SIAAEZEPWMEIETO LB H H:E 4R
COM21 | COM20 Bk COM21 | COM20 Bk
0 0 |[f=HER-LEE (OC28MHT) 0 0 |[fmHER-LEHE (OC28I1HT)
0 1 (FH9) 0 1 (F49)
1 0 tb%ﬁfijﬁ(f‘LOW\ BOTTOM'C“High% 1 0 #%§+ﬁ5§@tt$§fﬁ(’GLow\ :Flg%%
OC2t"v ~H 77 GEXEZENE) o Helge— B THighZ OC2t v ~H /)
1 | |He#&-BeTHigh, BOTTOM TLowZ: ] | EoR B L — B CHigh, TR
OC2t° v ~H ) (KEEEHE) B D el —E CTLowa OC2E v~ 7
7 COM2IARE)S I, OCR2BTOPEFELWE XTSI 3 E: COM213ERE(DS#L, OCR2ZATOPEFE LN E X ITHE ]
RRENEEET, ZORETO R BT ERINE TRIREEN R EE T, ZORETOREB—FITBEINE
923, BOTTOM TOR%E(D)RHERO)IFATOIET, LY T3, TOPTORE(DRCMERRONIITONET, Lh£<
§<®D$fﬁi ZOWTIES HO I S RPWMENE | 2 Z & <72 f‘gfﬂﬂ TOWTIE86 H D [ HHE FEPWMENE | 22 &<
A 2EY,
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® t'yt2~0 - CS22~0 : /AvHEIR2 (Clock Select2, bit 2,1 and 0)
ZD3OD Iy EARE Y MIAA </ I A(TCNTI K> Tl b by ) e N E T, R/I1T-6.27E I8N,

F|17-6. 34¥/h)052 A 1909938 4R

CS22 CS21 CS20 B
0 0 0 11k A~/ Iy 28 EE 1)
clkras (A& D E72L)
clkras/8 (843)8)
clkT2s/32 (3243 &)
clkT2s/64 (6443 &)
clkros/128 (12843 &)
clkras/256 (25643 &)
clkros/1024 (1024%5 &)
17.11.2. TCNT2 - 443/1242 (Timer/Counter2)

Eyh 7 6 5 4 3 2 1 0
$24 ($44) [ (MSB) | | | | | | [ @LSB) ] TCNT2
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
A H 0 0 0 0 0 0 0 0

DR/ I B VAT R IR EE W T OBEIZ DUV T, A=/ AT AERD8E b AV T 7Y AL £, TCNT2~DEXIA A TR
DL/ AT Iay ) TO G — B E I EGRE)LET, AV AR ETHITITA(TCNT2) R E T 352 1%, TCNT2EOCR2[E D bhifg:

—EOHROfEREFRELET,
17.11.3. OCR2 — 443 /h742 LY A4 (Timer/Counter2 Output Compare Register)
E'yh 7 6 5 4 3 2 1 0
$23 ($43) [ QusB) | | | | | | [ (LsB) ] ocr2
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

DRV Y AR TR AT A (TCNTfE & Ll X B8 Yy MOEZ & A3, — BTl —EHIVIAZRLOC2EY TOW I T
AR TADITEZET,

17.11.4. ASSR - 443/h74523E R EAIRRELY A4 (Timer/Counter2 Asynchronous Status Register)

Eyh 7 6 5 4 3 2 1 0
$22 ($42) | - [ - [ - [ - | AS2 |TCN2UB|OCR2UB | TCR2UB | ASSR

Read/Write R R R R R/W R R R

B 0 0 0 0 0 0 0 0

® t'yk3 - AS2 : 44%/hU523ERIEAENEEF AT (Asynchronous Timer/Counter2)

AS2D30% ENINDE, AA~/ I 82131/ 07y )(clki o) b ray JBREIS L E T, AS2R 1B ENNDE, 247/ A0 421301 < 5 R4
(TOSC1, TOSCOL NG ST VAN FEIREE NIy J BRET SV E T, AS2DEMNEEINDE, 2A4</ Iy 22(TCNT2), bl sy
ZA(OCR2)., A4/ 77/ A2V 2A(TCCR2) DN IF A IEICEN A LILER A

® t'yl2 - TCN2UB : 44%/h70428E #5759 (Timer/Counter2 Update Busy)

AL/ AN IERENCEN X | 24~/ A2(TCNT2) R EN LD E, ZOL YRR ENZ/RVET, TCNT2D — RV Vv RSO
SNTLEIE, ZOEYMIN-FT=TIZE> TR S ET, 2O YOm0 X TCNT2AV T LU ME THISN O BN TE/22e%
ALET,

® t'yM - OCR2UB : LEE2LY A9E #5759 (Output Compare Register2 Update Busy)

AA= /Iy A2 FERENC B X | Lhigi 2Ly AH(OCR)MMEN LD E . ZOE IR ERTEUNI/RVET, OCR2A—BFRIEL Y AP B TS
NTLEHIE, 2O YMIN-Nr2T 2> TR0 S E T, ZOE v hOFRFR0IL ELER2L Y 2 (OCR)DFH LVWME CTHEBF SN HEN
TEZ LA RLET,

® t'yh0 — TCR2UB : 44v/h052% LY A4 E #H 51754 (Timer/Counter2 Control Register Update Busy)

A /I 2D IE RN B X | A4~/ A 2l Y 28 (TCCR2) I F N NDHE, ZOE IR E(IC/RD ET, TCCR2A—IFRIEL Y
IIMBEFSNTLEIE, ZOLYNIN-FTxT (&> THERO)SNE T, ZOt bR EL0IIA A~/ hm #2148 24 (TCCR2)H3 8T L
WETHEHIISNDMENTEILaRLET,
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BT BREDTNIZ3 DDA/ WY 82 LV I DENINCEEZ AR N FATEND L, THSNIZEIT R IEICS L, TR RED
AHZ T IRARNTR Db LIVER A,

TCNT2, OCR2, TCCR2FEAIA I DWW T ORI TR0V E T, TCNT2% Gt e RHI FHEBR DS~/ A MEDFEFEIL, OCR2FEZIX
TCCR2%Z BT e MEI L —IRFRAFL Y AY DA e A E T,

17.11.5. TIMSK — 84¢/h7 48|V A HEFAILY A% (Timer/Counter Interrupt Mask Register)

Eh 7 6 5 4 3 2 1 0

$39 ($59) [ OCIE2 | TOIE2 [ TICIEL [ OCIEIA [ OCIEIB | TOIEL [ OCIE0 [ TOIE0 | TIMSK
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

® 'y — OCIE2 : 449/hM 52 LbESEN ) A A 58] (Timer/Counter2 Output Compare Match Interrupt Enable)
OCIE2E v F3 1 & E DG, AT —4A LY A (SREG)DEFNIALFF R (DL Y MBSFRE(DISNDE, FA</ I A2 —BEEIIA B DFF AT S
ET, A/ A A2 THIE— BRI DHE S T DL, S~/ ABIAR TR 7T Ly AA(TIFR) T2 E0IA A FR 777 (OCF
DM EDSND)E, FETDENIALNDETSNET,

® t'y6 - TOIE2 : 44v/h 428 N EIYIAHFF AT (Timer/Counter2 Overflow Interrupt Enable)

TOIE2E w3 1 & F DL, AT—4A LY ZF(SREG)DEFIVIAHFF AT (DL MASERE (DI AL DL, A4~/ N A2 AVEDIA I DT Al SAVE
Ty BA/ I A QRN DR DHS DL, A2/ I BENIABBRTT) Ly AB(TIFR) TEA </ AV A2 A VEIDIA B BER(TOV2) 77
IHRFREMSND)E, KT DHINIABL D EITINET,

17.11.6. TIFR — 449/hV4ENY A HFER 779 LY A% (Timer/Counter Interrupt Flag Register)

Eyk 7 6 5 4 3 2 1 0
$38 ($58) | ocrF2 | TOV2 | ICF1 | OCFIA | OCF1B | TOVl | OCEF0 | TOVO | TIFR
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

B HAfE 0 0 0 0 0 0 0 0

® t'yk7 - OCF2 : 443/h52 b BRENYIAH E R 774 (Timer/Conter2, Output Compare Match Flag)

OCP2t y NI s —Ea 38 4=/ 77 #(TCNT2) & LBk oV 22 (OCR2) B CREZ A IZER B (DS E T, XHis T DENIA BALEEA ) 44 52
173 5E, OCF2IN—FU=TIC Lo TRFEO)SIE T, RDVICZD77) ~iaEl1 2 ELZ L2 > THOCRF R O0) SN FE T, 27—
A2 VY 2 (SREG) D AFIDIAZFFRI(DE v b, 4=/ D0 A EIDIARFFRIVY AF(TIMSK) DA A< /Ay 42 b —EE0IA 57 AT (O CIE2)
by, OCE2FRE(DSHILDE, SA~/ I 42— BRI IA RN EITSNE T,

® t'yh6 - TOV2 : 44/ h90482 NEYIAHERTFH (Timer/Counter2 Overflow Flag)

TOV2L yMISIA</ 17 A(TCNT2)H NV AEE Z D RFIZER E(DSIVE T, X T DEIVIABRMIEN V8% FATTHE, TOV2iFIN—N7=TIZ
FoTRRO)ENET, RDVICZDT7T) ~FHFE 1A ELZ LT L > THTOV2ATIMERO) S E T, AT—H4A LY AH(SREG) DA IA TR
FFRI(DE b, 2=/ I BENDIA TR ZF ALy AA(TIMSK) DA< /A 2 268 7 VEN DA ZF R (TOIE2)E v b, TOV2RER E()Ib L, 44~/
A B2 AVENDIA BN FEATSIVE T, PWMENETIZIA~/H7 8253800 CRITT M A ZE X DRFZZ DL y AR E(DSIVET,

17.11.7. SFIOR - #35%1/O#%8EL Y 24 (Special Function 1/O Register)

Eh 7 6 5 4 3 2 1 0

$30($50) [ ADTS2 [ ADTS1 [ ADTSo | = [ ACME | PUD [ PSR2 [ PSR10 | SFIOR
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

® £’y — PSR2 : 44V/h942 BIE D B2 tyb (Prescaler Reset Timer/Counter2)

ZOE IR EENPNDE, A</ A A2ORTE BTty U ET, BIENRFEITINZ% ., 2O yMIN-Ny2T 12> THEER(O) S
F9, O YMDOEZIARITELN T, 247/ I A2MNERCPU Ry /2 Lo CTOuyJBRETS A S . 2O yMIFEIZ0E L T A
FI, 24~/ A2 FERIENME CTENNTODIRFIZZ DO yMAE D NDE, 2O yMIFTE S BNty b S CLEIETHIE FVE
T,
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18. B3B38 19—71—A (SPI: Serial Peripheral Interface)

18.1. ¥ B18-1. SPIHERLE
o & T E3MRFEMT Ak PAN
- s —>|S
. TR/ GEE BB clki/o M N
* LSB/MSBIEATT —#Hrzk v @il | MSB_(SPDR) LSB M
o BREAE AR T O DLy NE 45 5 S Y seorg@ne s s
« (R TEABE KT o o
o %fE LTI R yzzEslglsl sf==0 Il £ u|E
« TAN VBN HOEE) A e mmr e | |7 |
* ff8(CK/2) E42 ESPIEE YV Y v vy vl 5 ‘g
182 HiE - R MEREZE = v
B JEDA4—=7 2= A ZATmegal 6AL | E[5A Zx s + 11 35S
BR % ZRAVRT N AZRRJE DT N A A R
DEERI T - E T ET, 4 v v
SPI-C o> 3 L L4 18 0 CPUR AR sl 3
HOEAEIIR18-2. CRENET, 20 - X Al | o] < i
YATAMI2 O DB E Y A4 L TR 'Y w8 S o o E SO Z| 2|2
ny RN LRYE T, SPIEEE | &= & G| 5| A2 00| 5|5
AU ossGemes) | ry L1 | | | ||
£ ELow Bl AT R B0l SIS qup| SELRIEL
BaMmoET, FHEELNEEEIT v

K2 OBEINY A TERTRET -4 5. o S o8 A B =3
e T e R E: SPIEYVELEICOWTIEHZHOEVEEE | L3THD&R12-6.2 2 L TIIZEVY,
DI BT a9y N VA% SCKAG BRI AR L £T, 7413 12MOSI(Master Out Slave In)f5 5-#t% 323 B HIE R E ~, MISO
(Master In Slave Out){5 S ¥R & MELERE D FERE~BBISNES, K7 -4 NryME, THEIISSOEERE B 2 High~F& L
FHZLZL TR E LRI Z T £,

TAEE LU TRIESND L, SPHY /=7 x=AZIESSIE 5D B BHEZ DY EH A, ZIUTBIE D PR TE DD L TR Y7
M7 IZ R THIESNZRITIUERD E/ A, 2D TONDE, SPIT—4 LY 24 (SPDR) DN A MEEIA B DSSPI iy ) 5 A S8 % 1HE)
L A=Ny=T B3MEEEE N~y M B BIL E7, INAMOBEI, SPI/uy )/ FEAESRITAF IR L SPLIRAEL Y 24 (SPSR)DERIETE T 77/
(SPIF)Z & E (DL ET, SPIfl LY 24 (SPCR) TSPIFIVIA 2 7F AT (SPIE)E y MR ER E (DS TR EIVIA B SR SV ET, 2
EISPDRIN RN A M ELS Z I Lo TR A MO BB ZAkfE, £7213SSHEREBRIVIE e High~51& EFHZLICi> Tk
DR TEIERTHIENRTEET, B OBNENANIZOBROEH DT | $EMEL Y AINRFFSIET,

MR LU TRESNDE, SPHYVA—7x—A1ESSE Y A3 HighlZBREN S VA FRY | MISOZHI-ZIZL 7R IR BB IR E0 E 3, ZOIREET
7°0)" 7 MESPIT 4 VY 2 (SPDR)D N A BT CEET A, Z DT —HIESSE VA Lowl ZEREI SIS ETSCKE Y TOEIFE /1y NV A
(& TBBH S EE A, INAMPERICBEISILTLED LR T 777 (SPIF) 2SR E (DS E T, SPCRTSPIFINIAZFF Al
(SPIEE Y AR E (DS TOAUTEINIAZ B ER S ET, [EREILZART — I 2 RiE AN SPDRNA~ELND N EROT —F DBELE
ERUTONET, BEOBBENANIZOBOMEH DD | FEMEL Y AFNIRFFESIET,
:@mﬂ&i&%ﬁﬂﬁfﬁ%&%ﬁ ZIEMIC2ERE  [X18-2. SPI FEE/fEEB DB

@TVGT)’—O :ﬂli*i_@@iﬁi ZISZ))%Téﬂéﬁﬁ P : E 224
IZ R E &L &N (MISPIF 4 LY 24(SPDR) LRGN I o viso
~NEFRNEEERLET, LinL, 7 4RE r BLYMEBI VA [ o< 8LYIBE LAY T

BT BLE, KOTF IR RIBHANSD A~ AMOSI MOSIE 1
HZB2 15 LT —423SPIT =4 LY 24 (SPDR)A I JOSCK  SCKE
FENRTIZRVER A, SHARTHIEMHRD D PSS §SV BETE
NNERDRET, Unidali >0 o

SPIfEEE I B VE CIEHI IR ERa] B 23SCKE YV D E|
EEEBZEILET, Z0O/uy/{E5OIELWEE 18-1. SPIL’y A AEE
B AR 572 . LowkHighd f/NE #1132 = I ARE

. (VZ FEEFOARBRTE EEBERFD A MRE
ThBHRETT, \
D et L e SCK [ F—1BJ7 1L 29 ODRD DT | )Ty
e e MISO | AT F—MBJ7 1AV A4 (DDRB) D& &

- High®3 : 2 CPU7wy7RALDRY MOSI | K —FBJ5 1LY ¥ (DDRB)DIEE | A7
SPIANFF TS5 L, MOSI, MISO, SCK, SSEVo> s

PSR 18 (RS E S, g sodd Bl AODRDPIFE | ) o
o7 —MERLD LD < DFEMICOVTiE, 355 BEAIBIESRSPILY D7 IIER T IRORHIFLARIC DN TI3THO I —HB

OISR —MEEE | 2B R TR, DAL | 2SR TS0,
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W DN FEEIEEL L TSP LT 2 HEL AR EE I T T 55 EE2RLET, B TODDR_SPHISPIE & il #4255
BEDOF =TV Y AT E XL ST U0 E8 A, DD MOSI, DD_MISO, DD_SCKIZZ oD TR AEBEOR I F L'y
MZEEHZ SN2 T IR0 FE A, Bl IEMOSIPBSE VB E SN D725, DD_MOSHEDDB5, DDR_SPIIZDDRBIZE & #i % F
KR

TtU7VEEE7 Y 7L

SPI_ M Init: LDI R17, (1<<DD_MOST) | (1<<DD_SCK) ;MOSI, SCK=H 1| flliZ A Sl Bus
OUT DDR_SPT, R17 s MOSI, SCK=H 77, flliZ AT E
LDI R17, (1<<SPE) | (1<<MSTR) | (1<<SPRO) sSPIEFAT, F3EE . 164y Bl A B
OUT SPCR, R17 sSPIFFAT, FIEE . 165 BICRE
RET SFEONH L e~ E IR

SPT_M_Tx: OUT SPDR, R16 ;7 —A(R16)25(E B4k

SPI_M_Tx_W: SBIS  SPSR, SPIF SHRIESE T 7B E A%y 7
RJMP  SPI_M_Tx_W SHERIESE T E ORI
RET SFEONH L e~ E IR

CEE7' 07 7,45
void SPI MasterInit (void)
{

DDR_SPT = (1<<DD_MOST) | (1<<DD_SCK) ; /% MOSI, SCK=H 77, X AJJIZZE */
SPCR = (1<<SPE) | (1<<MSTR) | (1<<SPRO) ; /% SPIFF AT, 25 | 1657 BT E */

}

void SPI_MasterTransmit (char cData)

{
SPDR = cData; /x T ARG BR IR */
while (! (SPSR & (1<<SPIF))); /* BRIESE T E O */
}

E:SEOM-NHIZ DT 2T ELIZEN,
WROA-N IR E LU TSP L35 LM Hi e G2 T T2 HEER~LET,
Tty EEE7 Y 7L

SPI_S_ Init: LDI R17, (1<<DD_MISO) sMISOH /), i A )il Z B
OUT DDR_SPT, R17 s MISOH 7T IE A TR B
LDI R17, (1<<SPE) ; SPIEF ATl % B s
OUT SPCR, R17 s SPIEF A 3% iE
RET S FEON L e~ E IR

SPT_S_Rx: SBIS  SPSR, SPIF 525 (HR8)5E T2 BIE A%y 7°
RJMP  SPI_S_Rx s AR (R D8)58 T & CFkk
IN R16, SPDR s ZAET 4B UG
RET S FEON L e~ E IR

VSN
void SPI_Slavelnit (void)
{
DDR_SPI = (1<<DD_MISO) ; /* MISOH /), LIZ A JJIZERE */
SPCR = (1<<SPE) ; /* SPIFFR[ERE */
}

char SPI_SlaveReceive (void)

{
while (! (SPSR & (1<<SPIF))); /* A5G (MRS58 T TR */
return SPDR; /% ZAST AL I IE IR %/

}
E5EOM-MHIZ DT 2T E LTSN,
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18.3. SSE'V D ke

18.3.1. KEBEENE

SPIMEHEE L L TRRIESND L, HEREESRIR(SS)E T HEIT A ST T, SSHALowlZIR =D ESPULIGEIC(ER &4, # 1
TEDINTRESHTOAUIMISOIZH IR0 £, o2 TOLVIZA S TT, SSHHighlCE EiSn AL, ﬁﬁ&bf@iﬂ%%

ESIEAMISOF RS A TOL VI AT, SPUTIFER T, FIUTBIET A5 ZELRNWIEEEKRLET, — BSSEY A Highl 2K
FXNAHE . SPIEGHEREIE Ny N A2 LI EZ LTS,

ZDSSEAIN Ty N N AN R LT, RELE R Y MR RS A By ny s 3 A SR L D R ZAR S DI A T, SSEV3High(Z BRE)
INbE, SPHEEE IZE BICEZERERIEZ Yty b, ZAUIBEIN Y AN TE BN Z B LTEE DT =4 B E L F T,

18.3.2. XEBE&)E
SPIAS =48 (SPIfHIEIL ¥ 24 (SPCR)D FEEB FF AT (MSTR)E wh=1)E L TR ESND L, SSEY D i FHE RStk b ET,
SSHAH LU TERESNALE . O VIISPIVAT AT B L RIF S/ MEREH S T3, (RFBIZITZ O 23SPIREEE & DSSE Y
ZEREN 5 CTL LD,
SSHANELTRIESND L, SPIEEBBEEZRIET 5728 | THUTHighlARFFS N2 TR0 EE A, SSEVAANEL TER
SNT-SPITEEE L TR ESNAIER T FEIR I >TSSt Y B LowlZEEBi XL H L SPIVAT A MO B A EEF L TRAT
T ARG EIRDDEFEINU E T, N ADEZE A RET DT DIZSPIV AT MFIIR OEMEEITVET,
1. SPCRTCI/HEIRIRMSTRL v bAMEER(0)S A, SPIVAT MINEIEE (2720 F7, SPIVATANFEEEE /2 D55 T L TMOSIESCKE?
YRIAINTIR0ET,
2. SPLRHEL Y 24 (SPSR) TSPIEINIA A H R 777 (SPIF) 23a% (1) AU, L CSPIEIIA B 235G A[(SPCRASPIE=1)& 41, H-2AT—42%
VY AR (SREG) DA EIA LRI (DE bR E ()72 5 ENIAIN—F REFTENF T,
BE~TEIDA B ERENSPIRE(S 28 - HE BB E G AL, SSALowlZEREI XD ATREME S D L& | F D EDIA Fx (WLER)] iMSTRt‘/m
REFREDSITWNDIEEF ITRAE T RETH, MSTRE yIMEZE ESRIUZL > THEFRO)SIVTLES TS E, ZHUESPIEEE
BEZ ORI 45720 HHEICL > TERED)SNRIT ISR EE A,

Atmel ATmegal6A [F—4Y—}] 95



18.4. T—38nE e =

EAT =212 B L CIELSPIHIEIL ~ 2% (SPCR)DSCKAZAH(CPHA) ESCK A

PE(CPOL)HIEIE y M Zo THRE SHASCKAZL AR LR T4

DA DERHVEST, ZOSPIF -4kt UI R 18-3.LH18-4. TRENET, 74 LyMIREDT=HT —4E Bl L THSY
TRHER 2R FE T DSCKIE 5 O Kk CBENH 71 E (AN 7y F T E T, ZHUILL F Tirbn b LHicR18-3.L &K 18-4. %2 FH)

FTHZEIZE > THRIZ SN ET,

$218-2. CPOL,CPHAKLBEEN{E

SPIEN{EFEHIFE= | CPOL | CPHA

SCK5E 4T

SCK# 17

0 0 0

AJIRE B R i

W% E /T bt

7R E/J:ﬁif”r‘ﬁ

ATIEEL/ T B

AR/ TR

IR E/ L H

1 0 1
2 1 0
3 1 1

ﬁﬁ%ﬁ/?ﬁ%ﬁ#‘a

A BRER/ b5

[X]18-3. SPIT —4#51X iz & (CPHA=0)

MSB%:4T (DORD=0) | MSB | E'wh6 |

tyhs |

Y

L3 |

byb2 [ Ewb [ LSB ]

LSB%AT (DORD=1) | LSB [ EWhl |

Evh2 |

Evk3 |

tob4 |

Eyhs [ EYE6 | MSB |

SCK(CPOL=0) | —j [—]
EERER] 0 ‘ ‘

SCK (CPOL=1) — | | | |
EERER] 2 !

MOSI/MISOA SR | | |

MOSI (34 fit%tH) — N\

MISO (fE2ETE %) —(

SS (pesEmEEy) ~\

41
i

[X|18-4. SPIT—4%5:£ 2 =X (CPHA=1)

MSB4E4T (DORD=0) [ MSB | Ewr6 ]

t'yhs | EybM

tvh3

| Evb2 | Ewbl | LSB |

u

[

LSB4:4T (DORD=1) [ LSB [ EWRL ]

Evh2 [ B3

| Evbs | EWF6 | MSB |

SCK (CPOL=0) | | |

BERER 1

SCK (CPOL=1) | | | | |
BERER 3 ‘ ‘

MOSI/MISO A 75 Bt L]

MOSI (FEHEE 25 H)

MISO (RESETE %) —C)*(

SS (EsEREER) T\
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18.5. SPIFALY A4
18.5.1. SPCR - SPI#If#EILY 24 (SPI Control Register)

E'yh 7 6 5 4 3 2 1 0
$0D ($2D) | SPIE | SPE | DORD | MSTR | CPOL | CPHA | SPR1 | SPRo | SPCR
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

® t'yk7 - SPIE : SPIE|YIAHEFA] (SPI Interrupt Enable)

AT—=HA LY ZA(SREG)DAEI AR FF AT (D Y FSER B (1)E T, SPLRBEL Y 24(SPSR) TSPIEINIA A B3R 777 (SPIF) 3 ek & (D&
He, ZOEYIRSPIEIA R E FATSHET,

® t'yk6 — SPE : SPIZFA[ (SPI Enable)

SPEE’ /Mxl%iﬁméksmxﬁiénia“ EDOSPHEAEAZFF AT 975128 ZOE MR E(DSNRT TR0 EE A,

® t'y}5 - DORD : 7—4E:ER (Data Order)
DORDL' /mq%iz)m&}:r —HFEDLSBI R ANTHEESILET, DORDE I 02 E N NAHEMSBA R U R E SN E T,

® t'yh - MSTR : &/t E EIR (Master/Slave Select)

ZOEyMNIIEENNDE TIEEEE, RFE0AENNLLMEEBEIEL R OE T, SSHANEL TRESIL MSTRAR E)DREIC
Low~BREhEXibL . MSTROMIERR(0)XH1, SPLRAEL Y 24 (SPSR) CSPIEIVIA A B K777 (SPIF) ek E(NT A2V Ed, D% fH
F ISPl BB EA O AT 5720 ICMSTRA R E () LT TR0 £ A,

® t'yp3 — CPOL : SCKAE 4R (Clock Polarity)

ZOEYIMRIEENDE, TANVEFIZSCKIZHIgh T, CPOLANZENNDHE, TAMNV  F18-3. CPOLEEEEEN{E
IFIZSCKIELow T3, BIZ DWW CIER18-3.LF18-4 4B L TSV, CPOLMERE [CPOL| SCKZcfiim | SCKE&E{Tin
ITAE CEHNSNET, oA T R i

- T L5 5

® t'yk2 - CPHA : SCKI#H581R (Clock Phase)

ZDOSCRALARZFRIN(CPHAIL v DR TE LT —4D3SCRKD AT EITHRITER)IM T F18-4. CPHAKLBEENE
BE/GRE)INA 2R £1, FllE OV TIERI18-3.LX18-4. 25 L T/, CPHA | sckzkfTis SCKig{Ti%
CPHAMEREITA CTEHISNET, R TS

- HhsE | ALEER

® £y} ,0 - SPR1,0 : SPI/AY4:#4R (SPI Clock Rate Select 1 and 0)

B2 Y MITFEEE LU CRIESNTZT N AADSCKIEE ZHIEIL £97, 13 E COSPR1ESPROIZEER T4, SCKEC/ AT L) FEIEER)
v B A fosc o BB Ik F CTRENET,

£ 18-5. SCKEEEIR (fosc=CPU/my/ &K %)

SPR1

SPRO

SPI2X 1 0 1 0 1 0 1 0
SCKREIKR# fosc/2 fosc/4 fosc/8 fosc/16 fosc/32 fosc/64 fosc/128

18.5.2. SPSR - SPIKEEL Y A4 (SPI Status Register)

Eyh 7 6 5 4 3 2 1 0
$OE ($2E) | SPIF | wWCOL | — | — | — | — | - | SPI2X | SPSR
Read/Write R R R R R R R R/W

W 0 0 0 0 0 0 0 0

® t'yk7 - SPIF : SPIE|YAAE K77 (SPI Interrupt Flag)

ESERERTE T 5L, ZOSPIF777 RBGE(SIVET, BENIALNFFAI(AT—4A L 2F(SREG) D4 Mf;fFHI(Dt‘\yb:l)é@
T, SPIllfEIL Y 24 (SPCR) TSPIEIIA Z 7 FI(SPIE)E v MSER (DS NAD72 5 FIVIA BN SIVET, SPIS FEEBEEORFIZSS
VB ATT CLowlZBREN S D780, TV I DSPIF7 77 Z ARk IZER E (DL ET, *He T 2EIVIA BB )5 % S24 T3 HRFIZSPIFIE
N=FD2T I L5 TIERO) S ET, fNVICSPIFN R E (1) S = SPLIRREL Y 24 (SPSR) & A IZ 3 Ir . & DFITSPIT —4 LY/ 24(SPD
R)ZT /¥ AT 5L L THSPIF7 7/ 13RO SN ET,
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® t'yh6 - WCOL : EEZFAT7 (Write Collision Flag)

T HHRE FIZSPIT 4 LY 24 (SPDR)AENNLDE, ZOWCOLE yISERE(DS L E T, WCOLE Yy MESPIFE Yy MIZWCOLA R E(1)
SIT=SPURREL Y 2H(SPSR)Z AR WDIZHE A, EDIRIZSPIT =4 VY 24 (SPDR)ET /¥ AT 5 Z LI K> THRBR(0) & £,

® t'yh5~1 — Res : T (Reserved Bit)

IRHDOEYNI TSI TEY, FIZ0EL TRt Ed,

® t'yh0 — SPI2X : SPI{ZEEFHA] (Double SPI Speed Bit)

IO ERER I ZENDE, SPI EEEFENEDO R SCKEE (SCKE B HIZESN ET(FR18-5.520), Ziulidfmx/NSCKEH
232 CPU/Ry A CHAZ LA EIRLE T, SPINTEERE L TR ESIBIEZ, SPIEfosc(CPU/Ry BN E) /4F - IZE N LA T T
DENMED ARFESIVET,

ATmegal 6ADSPIA VAT 2=AlL 7Ty a AEYRLCEEPROMMD E&EH#L 2 G EXNIH b E 3, EAI7 v/ 7307 LIREIZ OV TT

180 HAZELIZEY,
18.5.3. SPDR - SPIT—4% LY A% (SPI Data Register)
Eh 7 6 5 4 3 2 1 0
$OF ($2F)  |_(MSB) | | | | | | | (LSB) ] SPDR
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
114 it RiE RiE RE RE RE R R R

SPI7'—4 VY AHILSPIE BN v AF LV Y 28 77 A MLV Y A0 DT = Asi8 b LD 5 EE ARV Y AE T, ZOVY 24 ~D
EZABBT HERERIRLET, 2OV M OFRRARIBEN Y A OZAFRE R AHLE5 | S ILET,
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19. USART

19.1. 451y

o & T EHENME ST LTSV Y 2E)

o [FIHA /213 IE R HAENE

o [FIHA ny s BREN ST A/ HE N E B

o EIRRER -V — IR

*5,6, 7, 8EIIOE v T A1 E 2T 2B LY YD EFITV— LD K 1E
o N=FYLT TR S TRBES NI A ETA BBV T4 DA R iR

o B F-N =T R

o T3 BT

o RIEBRAAE Y M H ET YV AV IE I 452 & T ME S bR ke

e ZEET . ERBET. ERF/T LY xéﬁ“%@y)@ THEL 72510 5A A
o HHT vyt iBlE R HE

o {5 R I [E 3 1 Eh

19.2. &

USART(Universal Synchronous and Asynchronous Receiver and Transmitter)i W gk MEZ2E D EFE{EHEHE T, USARTOf
HAL L7 XX B 9-1. TR E T, CPUNT/EARIBEZRL Y A8 L1/ O 3R U ERIE: FSUI R F) TRSNET,

[X19-1. USART#E sk &

I i = e s
H W - 37|
USARTH'—L—h LV 24 0SC RS
(UBRRH,UBRRL) 17
v i
KoL-bstEs || EmemEys [T evlEEg [«-CoK
I ]
N m—m—m———— NEES ————— |
"D_. IR BEIL Y j—> ey EE R (XD
i i
: (UDR)> USARTREET 4 vy'ag | o A7 43 EmEIE | R
e USARTZIEF 4 V2| [N s e— S
' TAGT SR E R
N i
_>D_|_:> ZEBEL Y A ’—| 7S AR | e ilEEE [«—CRXD
S| 7oy mgs [«— | ZEHEER
USART il 11 /4R 5& USART Il /IR & USARTHl| £ /IR g
L 28A (UCSRA) L 24B (UCSRB) L 24C (UCSRC)
8-bit Data Bus @ @ @ >

7E: USARTEVEREIZOW T2 E D EVERE |, 38HDF12-8., 42EHDOF12-14% B R L TTEEWY,

RN O RRIZUSART D320 EHER Sy (D) ray A RS E5H5. S5 &0 97, flEVy Ax izl T HE
NWET, 7oy /E i LRI v—b%’%?}f%%%&ﬂﬂ;w EEBEICL > T DDA /a7 A5 R LR filili’r% YD AES
ﬁ“ HR sy J (XCKE VX RIARR S B RS CfE bV E T, iMEHIT H —EXIAEE T (UDR), EAIBEIL Y AY AV T34

ﬂ@éﬁﬂw LMERZARH T2 O HIIEEHELE BB R0 £, %ai\mﬁ@r LXE AZ27V— A DEIE 72T =4 DikfiR %
%nﬂia“ ZAZEIT Iy s L7 A DFAERD T USARTESO Beb B HEZRER 45 T, BAEITIERET —1ZE TibhET, H
HEERITINZ T, %E L2 DOZAGFEE T (UDR), BEIL Y AF NV TR A SR, R B B2 & A F T, I EEERITT
Vb ERE LB, IV B TR AN =T 38 /\J-?ﬁ/h%ifﬁ%uf%ia“
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19.2.1. UARTE D B #a 1t
USARTIZAVROUART ER DOTE B IZBL Coe /s AERH0 F,

o 2 TOUSARTHIVY A4 TOL y M &

o K —L—MERL

o L{FHE

o XEREEOENE

o G HME

T NESSZEREENEIZIXO L OO RERIZ2 856 CHBME I AL KT T2 O0O% B AnHET,

o WO SRR ER AN BINENE LT, 20 DFEEL Y AR E BRI FIFOFBER R & L CEIMEL £97, 76> CUSARTT —4 LY/ 24(UDR)IZ
BIET I TR ENRT IR0 ER A, JVEEZROITE 777 (FEEDOR)EHEIT =4 L'y NRXBS) 35215 FR T N
DT LI FREEFSNAHZEDOFHETT, o TRAEL YMIFIZUSARTT —4 Ly 22 (UDR)SEE EN ARSI EN 2T T E
Ao SHIRTIUTFEE L OIRREN b DT80, B iEwb b Ed,

o ST EN Y AT EIBEEE DO LOICENT F I, ZAIUTIEEL Y A —FR DS | BB YNSRI ENAETEYIBEL
V2A(E19-1.BR)NICRE ELDOEZE LT 2Tzl TIThb N E7, -5 CTUSARTIZT —4 #—n"—=7(DOR)F 7 4
Az komz £,

WOFIEE YMILHEFINFELIZN, BERELL Y 24(E Yy DAL E X FRIU T,
® by MEIR(CHRIE vy MIT —4F 18R v 2(UCSZ2) ~ZE &
o F—N'=F /R AE(OR) 777 1IA— N =T 3£ (DOR) 777 ~ZE 5
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19.3. YAv9 5% X

Jay ) A R R A BRI X6 S5 30 B ey y s 2 AR 9, USARTIIAZ MEIE R, G5 FERI A, (R 345/ | [RITEEE n4- D)
oy B EFERIZ B2 L £9, USARTHIFE/RHEL Y 24 C(UCSRC)DUSARTEI/EFERINRIN(UMSEL)E y M X R BB /E & FE R B ED
ELENEIROET, FHENMEGERIABIMED Z)ILUSARTHIGE /R AEL v A A(UCSRANZSH A5 E 7 AT (U2X)E y MZ K> THIlfEHI S 4u
F7, FIMBEE(UMSEL=1)Zf#9 & XCKE™V T35 5 mil ity MDDR_XCK)IE/ry 7 St A3 N (I 2 @& s 7F) 7o 134N (e 2k (&
FE)DOELLNEHIEILE9, ZOXCKEVIXRBIEBNMEE SR 2 R EE ) T,
R19-2.137ny /7 pGm BRI B ORERR X 2 R U ET,

X19-2. ¥0y5 & R ERHE X

USARTH —L—h LY/ 24
(UBRRH,UBRRL)
v Josc
S JE) 2a UBRR+1 -~ _
Kes) > 1/2 >

v

Ui (L 3) >
t

(@
)
>

Y

==/ o/

1/2

TR _
(Fie Vi1

<>

Tx CLK

1
r UMSEL

Rx CLK

CK
XCKI

\4
A

RV 24 (F/F)
XCKO A R

XCK

UCPOL

DDR_XCK

)
)
vj
>
@
>~

~
A

D3E(E Ry (NEME5)

 ZABmy) (NEME5)

XCKI  : XCKEYMHOWNHBA TG (R )
XCKO  : XCKEY~DOWERH A5 5 ([FIH] 2 E )
DDR_XCK : sthiz 928 =M1y 28D J e’y b

Josc S VAT Jay ) Rk

19.3.1. K —L—IFIRZI TORER/ DI FEE

Ry 7 A2 B FE R & R3S E B ERE I oa L T4, AEOTRIZEI19-22 B R TEE,

USARTH =V V¥ 24(UBRR(UBRRH:UBRRL)) & T B H 5% B A W Al BEZR B & /0 Bl g5 £/ 1308 -V — M IE# & L T BE 35 &
NGRS NVE T, VAT A 7av)(fosc) TEITT D FEHEERI0~D TR £7-IZUBRRLLVY A 03 E ) L B IZUBRRIE T
BESNET, 17ay IO VAT AT E T DEICAERSNE T, ZO/my) BE V- IR T (=fosc/(UBRR+1)) T9~, %8
FOIXENMERL BN AR AL TR -V MR RS ) %2,8,16 53 JH L F 97, & —V— s Res H I NEZAG 5/ ny ) LT A AT K> CE Bk
bivET, Ll HATITUSARTEMERERERI(UMSEL), 5587 71 (U2X), DDR_XCKE Yy OIRREIZ L » CER E SN D ENERRIIC
A7 T2,8,16 B A D NAVALER [RI 8 2 A Vo,

RN IINEBHNAE R L T2y ) 2D & B ERE I AT B35 =V —Mbps) C UBRRIE D FH B A& A £,

F19-1. %' —L—b LY Z4(UBRR)EFTE X

Tx CLK
Rx CLK

E58H

B ETE) F U IR B UBRRIBET B
BB (U2X-0) | BAUD= ——JO5C | yppr— SOC )
BAUD= % UBRR= g >{%SACUD )
BRER ST BAUD= % UBRR= 2{%% -1

E: A —V—NIERREE (L YN I TRERSNET

BAUD : & —L—} (bps)

UBRR : UBRRHEUBRRLVY A4{HE (0~4095)
JOSC VAT DIRIREE g ) B L

WODDY AT A g BB OO UBRRIEDO T FR19-9. TESLNET (115 EETEITENY),
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19.3.2. fEEENE (U2X)

BRI L I ZUSARTHIE /R BEV ¥ AHA(UCSRA) CfE 3 #F rl (U2X)E v hE R B ()T A2 LI Lo THEICTEET, 2O hoREILIE
FIHAENEICKT L TR AT, [AEEEZ i EE, 2O yMIOITEEL TTESUY,

ZOE YO EMIFFSE E FERBEG (23 T DR H E 2512358 —V— My B 2R D53 B Z 160 B8IZM U £, e b=
ST —AEREE T ny J AR ITRT LT D167 B8IZIB U 7)) BB 2 Z OB A 721 > T OEMERLRI 2ME I D REI LY A
Th Jay ) bR V= R E DR E NIV ML SN A LITEE L TSN, B EEHICOW TR FERIIHVEE A,

19.3.3. 44 &R0y

AR ey X RIIARE R E BV ERE RS> T b E T, ATADFLIR COFEMIZ OV TIIR19-2 25 R L TEEW,

XCKE VNS DNER 09I NI NEARHE BV N VARTEGIAT—7 W DS B /b L9 57 DI RV ASIZ > TEREE N E T, [
bV 24D I NFRESZ A TR DI e > Tin(yy )i s & @il L7l T U720 £ A, ZOLEEFRIAD2 CPU/RYY
JEA W OFBIEZFF BRI ZDT- DI RANERXCK 7y 7 J&8 BTk Rz k> THIFRS IV E S,

JXCK < fo%

JOSCHISVAT A Jay ) e DL TE FEIARIFT A EITIERE L TLIEEW, Mo TR AN L AT —F RO AT BEMEZ BT 5720, 1<
DINDOREBINT A ENHERINET,

19.3.4. EHEA Y)Y ENE

RN ENME DI D(UMSEL=1)&& | XCKEVIE7ays A2k E) 7213 /my /I (FEE) O b TEbivEd, 74
BFZITT AT Ly Jig R O AEIEIZ R U ¢, FARJFANIT 4 H I(TXD)INE T I3k E X OXCKIry /v T =4 A 7]
RXD)DEEENDHIETT,

USARTHil 1 /4R &L ¥ 24 C(UCSRC)DXCKABME(UCPO  ®19-3. RIEABIEXCKA4IVY

L)Ly L7 S RIRET —S L BT TE HHO ) b8 &= =
EbNH0EEOET, K19-3. T/RENDHEIIZUCPOL : ! : ! :
RODEX, F—HEXCKD RIS TEESN, FRsc s
BERENET, UCPOLNHRE)DIFRE . 7 —HIIXCKD UCPOL=1 RXD/TXD :X
TR CTEEIN, R TRRENET, '

\
: i A— ~— 5
UCPOL=0 RXD/TXD ___ X X X

19.4. 7L-LFZ =R
1ODEFNTV—=MIEHDOT -4 Uy RPIE Y MERAAE v, 45 1Ly AEBEORERAEHANIT, Ly CERSNET, USARTIZA
727V —=bBEREL CLL T OMA G HOEI0EETEZIT ANET,

e | BR#AE YL

©5,6,7,8 9ty 74

o TELEIITMBENY T Eyb, FITRL

o | F/-T 2 =R Y
TV=hidd FAL7 =4 EyMLSB)MNRIZHEK BAGAL v CREFEV E T, ZDOW%ITIRT —4 Lotk O EALT —4 £y MMSB)E TR K)
AR M EE T, FFAI L7225, AT By T =4 EobO % A5 L Y ORI ASILE T, BRIV ARE[FESNDE, Hil
TV=MZE-> THEBIZEHSNDD, FIR@BERETAN VIREEhigh) 238 E TE T, B19-413 A G bW aER 7L — LB X% X
R E9, [ YN EEEIR T,

X19-4. 17L—-LDIERL

(IDLE) \ st / Do X D1 X D2 X D3 X Da X (D5 X[D6] X (D71 X[DsIX [P] / Sp1 [Sp2:|\i (St/IDLE)

Y 1 7V—A >
St : BAAAE v (R IZLow) Spn : fE1EE vk (B iZhigh)
Dn : 7—4 t'yh (0~8) IDLE: #51672L (RXD,TXD=High)

P AT 4 By (BB E T A5

USARTIZ Lo Tl D7V —AERITUSARTHIE /IR HEL Y 24BL C(UCSRB, UCSRC) TF =412 (UCSZ2~0)t v b, N7 413K
(UPML,0)E b, 455 1By MEIR(USBSL yMZ Lo TRRIESIVE T, ZEMEEEMILFCREEZHENET, ZNHDOEDE YO EZL
B DA G IR CHEAT R OMRIE 2 R IEE T A2 LICERE L TLIEEN,
T A RBIR(UCSZ2~0)t yMI7V—ANDT =4 Ly MR OE T, AT ARIR(UPML0OE Yy MNINYT 4 By b7 AT EFEBI (BT / {8) 2 5%
TELFET, 1F7-132E kO BB HOBIN T8 1k by MEIR(USBS)E vy MZ L TITWET, ZEERIXFE2E bty AR LU E 9,
BenTIV =37 B (FEN TR A DA I E Y I 0(Low) DI AT TR S E T,
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19.4.1. NYT4 EYMDEHE
N7 EYyNIAET -4 By O PRI FREAI(Ex-OR) 21 THZ L IC k> CHFREN £, &8NV bS5 A 3R E o
FERNERSNET, N7 EvhET =4 LMo BIRITR O LB TT,
%74 t'yh = D0 Ex-OR D1 Ex-OR D2 Ex-OR ~ Ex-OR Dn-1
HHA)T4 vk = D0 Ex-OR D1 Ex-OR D2 Ex-OR ~ Ex-OR Dn-1 Ex-OR 1 n:7 -4ty
o756 N7 EYNRESNTV—AD L DT =4 b O Iy MEIZ AL E SAVE T,

19.5. USARTD ¥ #A1E

AT DIEIE DT R DHDITHE ST TUSARTI ifmﬂ;ﬂhéﬂf; FAULRVER A, FERERY 720 AL RIEIEAE 5B G358 =1 —
MRE, 7V—bERGRE . BB EFF B E7, EIAAGRENUSARTEMEICBAL THII L ZITHE & AT—4A Ly A4 D428 ])
IABFFRI(DE yh iﬁ’iﬁ?(o)éné(%bf/ﬁiﬂDai\ymﬁ**ﬁ:éﬂé%%f@“

K=V = EI7V - B RO B E 2L A2 TORNIE., VY AR B SN A AR P TR OBE N2 eI L L
7280, USARTHIE /IRBEL VA A(UCSRA)DIR(E 78 T(TXC)7 77 VLR EHB O BHRE T THRAEIIMH 2, 2558 TRXC)777 13%145
TR OARGFET — A TR X 97, 20 B IIOREE I INITXCIF) WMEDLNDIGE | & % DE(E(USARTT =4 Ly 24
(UDR)DEDHLD)ATNITXCT 77 MEBROO) 2T FUR 2 B/ N B I IER L TLIEE N,

WO EIRUSARTHI AL a—N B R T 7 1 7 ) S REECE REO BIEUIMREMICRIC T3, ABILEE 7V -2 TR =)V 7 265
(ENA AT AN FER A EL A E L T, A —V—MUBRRMEIZEEK DB 5L THEZONET, TV 7 I EETOR V-5 5T
R17:R16V Y AATHEANS N A LA ESAVE T, BAESUSARTHIAE /IR FEL v A C(UCSRC)~FEL &&E | & —V—b Ly 2% EfZ(UBRRH)&
UCSRCIZEDI/ONEDIAF D=6 Ly A4ER(URSEL)E Yy MR E (DS NZ2T U720 F8 A,

TtU7EREI Y7L

USART Init: OUT UBRRH, R17 s == E(ELLNAD

OUT UBRRL, R16 SR —L— R ECF LN AN

LDI R16, (1<<URSEL) | (1<<USBS) | (3<<UCSZ0) ;7V—AgRMEEEUE

OUT UCSRC, R16 ;7v MERFEEQ®E v, 2(2 (YN

LDI R16, (1<<RXEN) | (1<<TXEN) s IEZAEF ATMEZ BUS

OUT UCSRB, R16 S IEZAZER AT

RET s FEON L e ~E IR
CEE7n) L4
#idefine FOSC 1843200 /* MCUZmvy/ &3 %% */
#tdefine BAUD 9600 /% BHEJUSARTH —V—MaEFE */
#tdefine MYUBRR FOSC/16/BAUD-1 /% HEYUBRRIE %/

void main(void)

{

~

USART_Init (MYUBRR) ; /% USARTHJHAL */

~

}

void USART_Init (unsigned int baud)
{

UBRRH = (unsigned char) (baud>>8) ; /% K== R ECEAINAL) */

UBRRL = (unsigned char)baud; /% K =V—=PRECHFALNAD) */

UCSRC = (1<<URSEL) | (1<<USBS) | (3<<UCSZ0) : /% 7v~Aﬁ2£ta£;”E“(St’yb,%%tt‘\yb) */
UCSRB = (1<<RXEN) | (1<<TXEN) ; /% EZATFEA *+/

}
E: SEOMA-NEIZ DT 2T ELEEN,
DAL DOEEERLF | EL TIV-LIERE &G 578 T, L0 =W —F U BMERR CEET, T EB LD HIdE -V -}

ROl Y A D E LT E DM DI, ZhEDIEHE N TOHLa—MNIEN—FAERET 57>, F2i3fhol/ 0D fH -
MefFELRET,
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19.6. USARTD T —43%£1{E

USART 24{Z #8IZUSART 481 /R BEL ¥ 24 B(UCSRB) T35 #F Al (TXEN)E b2 d% (1) T D2 k> T AT SIVET, EIE R0 /]
SNde, TXDE Y OFEAEL  BIEIXUSARTIZ K o CHERLS L, EEFEOBE S 1L L TOMBEEZ 52 DAVET, (I EEE1THRINC
— IR -V —b, TV—AI R, BIERERIASER E SR U £ A, RIEIEBENME DDA . XCKE Y DEZE) /a1 T HEH S
., EE/myr kL CEbNET,

19.6.1. 5~8t™wh 7-% IL—LXfF

T AL B ENDRET A E R B RE ISR E T DI eI L TRASNLE T, CPUIZUSARTT —4 Ly 24 (UDR)I/ O &~
L LI L TR ERBEEB ISR E CEE T, BEBE TN OT —AIBEI Y A DSHTI TV — b % 355 Yl N~ 7= R IS BV o 24
~EEINFET, BEIL Y AITAN VIRBE@EE I TH LIS EITERTO7V—ADE K OIE IEE v NEE R, EHICHRT —4035% €
ENFET, BEW Y MR THT AR ESNDE K —L—b V¥ Z#(UBRRH:UBRRL) &2 ZF nl (U2X)E v b, F-BERERIIC L > Tl
XCKEVNZE S THZBNDHEE TIODERRTIV—LEIRELET, SE Y MR D7V — L&) X UDRICEN IV EALE Y NI A
SNFET,

W DOa—NFIZUSARTHIE R EEL Y AFA(UCSRA)DRE(Z T —4 Ly 2422 %(UDRE)777 DR =) 7 2 H UL U~ B B 7 USARTE(Z B
¥arLET, 2O EDONASRNIUSART ISR U720 A, TV 7V EFETDIEDNET 4 IR16V Y AT

KNS D AR ESNET,

TtU7VEFE7 1Y 7L

USART_Tx: SBIS  UCSRA, UDRE IR AR 22 & C ARy T®
RJMP  USART Tx s B RRE 4 & i
OUT UDR, R16 ;T —HIRE G BRLR)
RET s FEON L e ~E IR

CE:E7' 0y 7445

void USART Transmit (unsigned char data)

{
while ( ! (UCSRA & (1<<UDRE)) ); /% EAE KRR ZE S FFI +/
UDR = data; /% T =HiE(E GRIEBRAR) */

}

ESHOM-MFIZDONTI 2T BTSN,
ORI ESNDREFBLT —4 &R E T DRI, UDREDRE LI > CREEFEERD N 2RI e b D& M FFH £97, 255 %
e EBIIALDMEDNDEG A TOFIIALIEN—F Y NT I ARERT NI EEE T,
19.6.2. 9t'vh 7 -4 IL—LiE(E
Ot'yh T =ANMEDN DI EUCSZ2~0=111), 7 —4D FHiNAMSUSARTT =4 Ly 24 (UDRINZENNDHTIC, F59t v MSUSART 4

SIRBEL Y ZAB(UCSRB)DEAE T —4 Ly 8(TXB8)L v MI EMNIRT UL EH- Ay TRDA-NFNIZOE vt 7 =4 24K H 1B E %2R L
F4, THV TV EE TOREARRET A IRIT:RI6VY AT KANESNA LR ESIVET,

TEU7 Y EEEI N 7445

USART_Tx: SBIS  UCSRA, UDRE IR RRET 22 & T ARy T®
RJMP  USART_Tx s IR RRE 4 & i
CBI UCSRB, TXB8 BB Y MR OITARGR E
SBRC  R17,0 SIEE T REEIL Y IR0 T ARy T
SBI UCSRB, TXB8 ;BB YN LICERE
OUT UDR, R16 T —HEE GEE B AR)
RET s FEONH L e~ 1807

CEE7ny 5L

void USART_Transmit (unsigned int data)

{
while ( ! (UCSRA & (1<<UDRE)) ); /* DEAE AR ZE R +/
UCSRB &= ~ (1<<TXBS) ; /% TXBS8ZOIARGRE */
if (data & 0x0100) UCSRB |= (1<<TXBS8); /% By RIS TXBS~EE. %/
UDR = data; /x T —HE(E (LI BRLR) */

}

D CHSOEEBRIT R RE TE LTV E T, UCSRBONE D EIHLE T 5L . UCSRBOTXBSE v M3 #1174
WAE DD ) e bid R b cEE T,

Ly NIBET vy P @R R OTN VA 7V —AA . E B ZTRE L TROMORAI THEIZENTEET,
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19.6.3. %1%737‘&?!1 V)sA &
USARTIEEEITITIRBEZ TR 20D 777" USARTT =4 V¥ 24 22X (UDRE) S ESE T (TXCO) B F3, W77/ 1B A B FE A
TAHD| Jﬁziﬁ“

USARTT =4 V¥ 2478 &(UDRE)7 77 135G iR M il S HTR T -4 2 2 T BA YR S TE QLB EI D E /R LET, ZOL yMNIEERE
TR A ZE D ERIER E (DS, BMEREE B E VAR B IS TLE- TUORVIEESNDRNET 4% 5 TR ICiRBR(0) X
NWET, FROTFNAAEOFBEMEDT-8 . USARTHIE/RBEL Y AFAUCSRANZEL LX  HIZZOE yMI0EENTLEXU,

USARTHHl{#/IRHEV Y 24B(UCSRB) T7 =4 Vi 2422 X EIDIAZFF FI(UDRIE)E YA 1 &2 ED A E | (BEIDIA L DT AT TVD7R
SIE)UDRE777 MR E(N)ESITWAIRY  USARTT =4 Ly 2422 éﬁumzm% SN ET, UDREIXUSARTT —# v 24(UDR)&E:X
A S THEFRO) SV E T, BI0IARBREY T AL E Ml bNb &, 74 LY A 22 & E0IA v —F  IXUDREZfRER(0) 5726
WZHTLT =42 UDRIZEL D, 74 VY A& E AR EEE LT DOE HHNEITHORITIUZRLT, SH2RT T — B EA A
N=F R T U THHT LOEIIA RSk IO 0 £,

EESE T(TXO)777 1 3EEBE Y AN ORIV —ARBEIH ISV TUEW, EERREBICHTHL T — 4 DB FTE LR RS
FEMSNET, TXCTIVIXEEE THIVIABLNEITIND X, BEIICAEBR0)SIDD, EITZOL yMLEIZ1Z2ELI &I
o THAERRO0) TEET, TXCZI7ITEBICH 7 07 AN EEE T %, EHIZEERIBREZR KL, SEBE~BITLRT TS
72U NRSA8SHIA& D LA 7)Y “H(N—TF 2= Ly ) A BIEAA—T = A CH AT,

UCSRBTCiE(E5E T EIVIALFF rI(TXCIEL v EE E (DA, (BFIIAZDFTF A SV TOIUD) TXCT 77 R E (DI BIRFIZUSAR
TEE7E THEIALNFITINET, BB E TEIVIALDMEDINAHEE | BIVIABIIENV—FNITXCT 77 Z2MEERO0)L7e< Th &L, Z
FUTENIABNFEITENDLEE, HEIMIZI ThhEd,

19.6.4. NYTIRESS

NYTFYRAEZHIEZN TV —b T =Rk T DNV Ve it R U E T, A7 EyDSEF SN A E(UPMI=1), 255 ERHI 1 FHER ] 11X
6%@%% ADEAET =4 Uy IO IR Y MNENIAY T4 Eyb 4R AL £,

19.6.5. EEDE L
EIEERDEE IE(UCSRBOUSARTIEE FF Al (TXEN)E y h=0)FHEA T AR BE R DR E N SE TINDH S T 5L, BEBE v AF Lk

(BRI Y A NG ENDRNET A G ER WD ETHNTRVER A, 2RIEEND S, EEEBITHITCTXDE V(DFEHEL " HERE) &
LU EE A

19.7. USARTD T -421{5

USARTZZ/E EIZUSARTHIE /R HEL  24B(UCSRB) T2 7F I (RXEN)E Yy MZ 1 & EL Z I L THF AT SN E T, A5 HBANFF I &
%L RXDL Y DL BEITUSARTIC o C IS L. IR HOEFI AN ELTOMAEE 5.2 b ET. MAEAIE (2T b
DRI — TR —L—b, 7V—0I 2, BERER 2B B3N iU E8 A, RIEBENEDNDEE . XCKE Y Doy 7 idiinik
Jayy Ui,

19.7.1. 5~8t™9h T4 IL-LZ{E

AR XA e BdA v MR 3 D RRIC T -4 A BRA L £, BAAL MR &t Yy MIR =L - EFIIXCK Iy CHE S L, 7
V—MD%%)J@@Et‘\ymi‘ﬁﬁéhéifﬁﬁ%%ﬁw‘wlﬁmiﬁbéniff HUEIEL Y MIZE I Lo THEBEESNE T, OO
@Jtt‘/mi’{;énéé:@ﬁ‘ﬁ%& ZEBEN VAR RIRTIV—ABNFET DL ZOBEIL YV 2O NFITZEEETN A~ S
NET, ZIEEEEBIZUSARTT —4 LY 24 (UDRI/OfLEZ it e Z 12> CHeb £9, St YR D7V —0%fEH X UDRINDFITS
F—=AD FArEyMIOTEDLNE T,

D= FIIFXUSARTHIE REEL ¥ 2 A(UCSRA)DEZAZ 58 T (RXC) 777 DR =V ) % HAZ U~ e USARTZE B A~ L £,

ZOBEMEDLNASDRNZUSART S WIS 2T E 220 8 A,

Ty EEEI N L5

USART_Rx: SBIS  UCSRA, RXC ;2 558 T TAXy 7’
RJMP  USART_Rx 55 58 Tk
IN R16, UDR S AET —AEUE
RET SIEON L e~ E IR

CE &7y 74451
unsigned char USART_Receive (void)

{
while ( ! (UCSRA & (1<<RXC)) ); /% TAZSE T 15K */
return UDR; /% ST —AEE %/
}
E: 5E@FJ—F15|J(-9L\'CJ%i‘%ﬁ:“év\o

ZOBBITEE A A CEEY R T HIC, RXCT77 OBEIC L > CREEE T — A BN FEIET A0 Z S F4,
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19.7.2. 9™k T—4 IL-L%2{E

9t'yh F—ANME LI DA (UCSZ2~0=111), USARTT —4 L'y 24 (UDR)/DS RN AN BT ATz, 9ty MSUSARTHIAE /K AEL Y
AAB(UCSRB)D A7 =4 By FRXBS)L v bt E 2T 720 E8 A, ZOHRANT7V -7 BE (FE), A~~"-7FA(DOR),
VFAFRV(PERBE7T 7 1283 FH L E T, USARTHIGE /R EEL Y A A(UCSRA)DNSIR BB A 5 7 . F D% ICUDRINST —4 %3 h/uf<
72&W, UDR I/ONLiE A fid e Z E D2 B FIFOFR R OMRAEZ IV 2| ZDORER . FIFONIZARE SHLAHRXBS,FE,DOR,PEL v b2
MBIV VET,

WOa—NFIIIE vk 7 =2 LAIRFEL Y Ml 5 2480 il HiZe USARTZZAE B Ba /R L 9,

TV VSR B 74451
USART_Rx: SBIS  UCSRA, RXC ;2G5 T CTAXy7
RJMP  USART_Rx s A5 58 T 10k
IN R18, UCSRA S ARBE7 77 BUS
IN R17, UCSRB s ZAEH Y NS
IN R16, UDR s ZAET A B
ANDI ~ R18, (1<<FE) | (1<<DOR) | (1<<PE) ZERERE
BREQ  USART_Rx_V s FH 7L CThyis
LDI R17, -1 ,Amf L% E
LDI R16, -1
USART_Rx_V: LSR R17 ;RXBSE‘\‘/I\%E‘&M&E’\@@
ANDI  R17, $01 s RXBSE'Y MDA %)
RET SEEONH L e~ 857
CE&E7 1Y 744!
unsigned int USART_Receive (void)
{
unsigned char status, resh, resl; /* —H#%@ﬁ'ﬁ??&ﬁ */
while ( ! (UCSRA & (1<<RXC)) ); ZAB5E T FiR */
status = UCSRA; /* Jit E77) BAS */
resh = UCSRB; ZAE LY MNAS */
resl = UDR; ZET—HEUE */
if ( status & ((1<<FE) | (1<<DOR) | (1<<PE)) ) return —1; A B C-MERE/1EIF */
resh = (resh>>1) & 0x01; /* RXB8t v DB hix FAL~ */
return ((resh<<8) | resl); /* FEFOE YN T A EAS /AT */
}

ESHOM-MFIZONTI 2T EBLIEEN,
A5 B3I iﬁ#ﬂﬂﬁ%ﬁéﬁﬁ L RTO/OVY A%V Y A T7AMIFE A ET o ZAULFE LN AR E AL E A AT REZR RY F.<
%ﬁ%ﬁJ—é’%EEﬂ ZAF AN TEDTD | i 22 S ASARERR A 220 £,
19.7.3. ZIESE T 777 LEIYiAH
USARTZAE MBIZITZAZ N OREZ TR T 1OD777 BHVET,
USARTE G 5E T (RXC) 777 1 EARFET — 4 I3 Z B R BN AFAET 2D E R UET, ZO777 13 ZERE N RFET — 4 DMFIET DI

1T, ZERE D EOME T 5L b RGET —42 5 FRVIRHZ0TT, ZE R L SNDY5E (RXEN=0), 52 {3 KEmEH0 23k
I, FORELLTRXCTF/ X022 £,

USARTHil /IR FEL v 24B(UCSRB) CUSARTA AR 58 T HIVIAAFF il (RXCIE)L v M3ER E (DS E, (/\%Jbajmi,;fﬂénﬂm
IDRXCT777 B E(DSIVTNBIRY , USARTEAF 58 T EIVIAANFEITSNET, BIALBREN T 42 EREDONLEE ZfF :.m
THEIVIALN—FIRXCTT7 %R (0) T A7-DICUSARTT —4 LY 24 (UDR)MNSZAE LT 7 —4 & 5 E o e b, b
— HENIAIN—F 544 T L THHT LOWEIIA B Rk i O X E 97,
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19.7.4. Z{EEREIFY
USART iz 1300)5%777 TV=3v7" B (FE), 74 A=n"=734(DOR), /\Jﬂﬁ%@(F’E)#%Uiﬂ‘ A CHASUSARTHIAE/ R
RELVY ZIA(UCSRA) & 3t e Z &I Ko TT /oA TEET, BE 7771k @I B E KB A R L QD 7V — AL IS E R E D
jﬂ%éh@ LTI, BE IV EEINATZ  USARTT =4 LY 24 (UDR) I/ON &% F uU;k#fﬁ@I FEAHUNLE 2B
25D T, UCSRAITZAGFRMEER(UDR) D ANIZEE N2 UL FER A, BE 7771 T HFOMOILH ULV 7MW T INZ D757
PLENEZIABREITIZLIZE S TERETERNWIETT, UL, BFROUSARTHERE) EEE D BT H #a) i@t&; UCSRADNED L
HEX, BTOITVIIOIR ESNRT LR ER A, BFE7T7IIENDEVIALEZ AR TEET A,
TV=3 ) Bog (FE) 777 1 352 G FR M BB A A S U7 RIS HE AR A Fx AT BEZR 7V —AD B IE 1L v bR REZ /R L 3, FE777 132 1k
r: IRIELL(Hight L Q@ ENTZIFIZ0T, EIEE Yy MR IE(Low)7Z 272 FIZFE7 77131 T4, ZOtyMI RS IR EEDO B,
WrIRRERR H ., B COBIEIZHE 2 T3, ZEMBRAEE DL O RAE (kY M 3572 FE777 1XUSARTH4H /K AEL v x&
C(UCSRC)DfE 1y MEIR(USBS)E MR TE N L > TR B A MU SN F R Ay FERDOT NAAEDIGEIED T2 UCSRAIZEL L& 7
WZZDOE Y MO EL TLIEEW,
T F=N =T R AEDOR) 7TV 1L AT ERABEE DS —MAIRFEDT=D DT I K E I RLET, T —F A= N—TNIZAZFEEER (27 —0)
ﬁx*ﬂf RDVFHLTIV—h T =4 DRZAEBE Y A TRi> TEY, (FIZRO)FHLB AL Y M R S ARFICE & £4, DOR777
SEREWRD., B IZUDROSEEA TS 7V — A&/k ZUDRDGFETe 7V =AM T1OLL EDEFTV—=DR it CTOVET, BERDT N A
}:@i@ HPEDT=  UCSRAIZEL EE | FIZZDOL yMI0ZENWTLEEWY, DOR7 I/ LA INT=T A DB BN o A4 0552 15 1 1
B~ E BB SRR IR SV ET,
NITAREV(PE)7 77 1 X AR ERB N DIR 7V — A TG RNV TA B E R o Te 2B R U ET, NI THRAEDFTF A ST WA,
PE777 I E 005D E T, R DT AN AAEDOIEIED - UCSRAICEL L E | FIZZDOE MR OICER EL TSN, &L D3t
ANZHONWTIXI03ED TN T, EYMDETE | LR D TN THRERR | 2 Z BLIEE0,

19.7.5. N)T(HRE R

NITARAEZHINYTARER] EALE Yy MUPM DA E (DS NADETEEE IR EF, FATSNDREN TR A DT NI E = 13 #F
FOIZUPMOL yMZ X CGRITNF T, FFafSnd e, NITHRESIBE 7V —ANOT =4 UybONV T4 2R L, ZOREFRE(ZE)E
FNTV—=bNON)T4 b L E T, MO RITZET -4, (Z 1L v I ZEREE IS N E T, ZOH%ANT(720(PE)
TITNETV=BINVTA R E N DR T DT V7N =T ctofaﬁa‘_r_&#féi#

PE7 77 132G R AR DBt EAUFDIR TV =LA TRATRFINVTA R D3 B0 | 2 DRE TN I TARRE DT IS TV (UPMI=D56
WWREDOESNET, 2O YMNIUSARTT =4 LY 2(UDR) DN ENHETHI T,

19.7.6. 2IENEIE

%1.: R A Z A M DL (X R T, ﬁéof’ﬁ.i@ﬁ#@f—& Wb ET, BiEShHEH ST 5L, USARTHIHE /IR
REL Y X/}‘B(UCSRB)O)USART:"F FFAI(RXEN)E Y F2S0IZEE TE) AR HBIEH IFCRXDAK l~ b OERERSRE A TN L E R A, 21

FIFO%;E‘@T%B ARV EXND LIRS N E T, BRE N O T T kbivET,

19.7.7. §1§$§1§THBO)E&¥

xﬁ. FIFOMBEE NI ZE NI SN AL IEML S T 58 BEIIN B ZZZ OSSN ET, RT3k bhEd, Bz iR
BED T 3B F B/E TR ERS DA IES U2 T U 7 A . USARTHIAE /R HEL Y AFA(UCSRA) D ZAE 52 T (RXC) 777 I3
F%(O)énéif USARTT =4 L 24 (UDR) 1/ ONL % 5t A TLTE S, IRODA—N L Z(ZFRE T O EE ka2 R~ LU E T,

Tty7EREI Y7L

USART _Flush: SBIS  UCSRA, RXC S RFET =AY TAFY T
RET sARRLT —HIR LTI
IN R16, UDR A = =1
RJMP  USART_Flush sRFET AL ETTHkRE

CEE7' 07 7,45

void USART_Flush (void)

{
unsigned char dummy; /x —FFEEET */
while ( UCSRA & (1<<RXC) ) dummy=UDR; /* RFET —Hat AT */

}
E:SEOMA-NEIZ DT 2T EWLEEN,
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19.8. EREASZIE
USARTIZIERIIT -4 ZAZ 5O T DIy A LT — A% & I FT, 70y ) A RBRRIRI TN IS AR R L 7= —L—b Jay)
ERXDENCEIE T BIERES7V— MBI T 201 b 9, 7 -4 B B E BT B35 Ly ME AR 880 8 O 8 i LR
L, FIUC L TZEMOME G M2 S B F7, JEEMIZEBERPITAEE -V = Jay S B3 7V — LB 7V—LRE 0
By MIITIRELET,

19.8.1. IEREA Ry I BB E

Jay) B AR ER A R I /0y ) 2B 3G B A7V M FIE L £, BI19-5.13 8135 7V —ADBRAAE y MEELFIAZ XIfiE L £, BREGE
FE IRV B E TR —L— b 16654, 5B E T8 TI, ARWFGRIE:FSUIACERANZERBULEL O 7= D[R4 &5 KR L E
I, [ ENE(U2X= 1) A5 D VS BRI EE LTI E W, BRI B-0IZRXDIE B ARTAN VIR S T 5L @IEDEIXL)D
AT OSBRI,

[X19-5. BAsE v DERER

RXD 74NV \ BHAAE vk / tyho

Z 7 A- N R T M M e trd
(U2X=0) 0 0 1 2 3 4 5 6 7 8 9 1011 1213141516 1 2 3
29 e | (N N A A N
(U2X=1) 0 1 2 3 4 5 6 7 8 1 2

yuy ) B AR ER R ASRXDAE 5#t THigh(TA M Wb Low(BlAR) DER R 15 L, Blsat'y Mt H FIEA Bl taS L E T, [ TRE
NDINTERIR LT DO Lowtk A B L E 3, £ORIZ/ny/ FAERIBKITA R v IR ZIESNODERD DT, Y
BN EIS XL TERINS, 9, 10, fEdBIAEI R L CTEREA4, 5,6 D 7R 7 BRIE RS IR M) TRSZ iR EGE B) &£, 2h
B3[EC2E P EOTRIAS EEHigh N VOB E (B HR) . ZOBRMGE Y NI RBHER L L T ThiL, ZEITROHighhbLowDE
BaRUaO £, TR EbARIRBRME v NSNS L, Jay ) BAGRBL K X RIEM LS, T4 BAEDRBSNE T, Z0MH
HME R4 B ALy M ZiR RS E T,

19.8.2. JEEBT 4B E

ZAFE 0y ) D3 BAARE YMC RIS bSND LT A B AN MO DNV ET, T A B IAR EEEETL6B: , fF BB T8B DA a1
ZfENET, B19-6.37 4 Ly T4 EybOTREZ R L E T, SREBUTIBAEMORBICFLWESE 56N ET,

B19-6. 7—4 E'ybEN) T4 EYPDIRER

RXD  E'vhn-1X t'yhn X E'ybn+1
227 AA - A T (ORI N N
(U2X=0) 1516 1 2 3 4 5 6 7 8 9 1011 1213141516 1 2 3
E29 VAT S N B N S N N N N N N |
(U2x=1) 8 1 2 3 4 5 6 7 8 1 2

ZAF LIy MO GREEOR EILZAZ LIy b R OSBRI CRa A D ZE R E D Z LI k> T T E T, ZOH RO 3HBULX
EOIRICFGRE R I N OB EUE B I L TSN E T, ZEROFIEIFRO I TN ET, 2F/2 1T 23 B
Highb NV BIEZ Z Ut yMEGRER I A RSN E T, 2F 213 B35 A Lowb AN VAR BIEZE LY y MR BL O R ek s E T, =
DOEHEP-FINEIZRXDE Y DB B 126 U TR @@ IE K 21—~ 2 7YV D I & £, ZOBFAFIRITZD®RIZEET
VAN ESNDE TSN ET, ZHUCIHERVIOCGEDE I & R E T, ZE BTV LD R DIy N T &I &
ICHEBELTRLEEY,

K19-7.1H15 1Lt Y MO E R 7V — LD Fch O BHAAE MR GG D AT REME 2 R L 97,

B19-7. FLEE Y DIFEER D BAIAE YD ERER
RXD / {2 1k E b NI TR TN
2217 A S T O T O A A
(U2X=0) 1516 1 2 3 4 5 6 7 8 9 100/10/10/114 15 16 1 2 3
REAE 4 4 g 4 4 g 4 4 A T 3

(U2X=1) 8 1 3 4 6  0/1 8

TV—=hNDODE Y MK LT TN DD ERIU LE P ME LY yMIbiThE T, FIEt v G FOE S eI ND L, 7V =0 Bg
(FE)777 MR B()SIET,

FHIT7V—ADBAAY v M T Hight B Low ~DIER T L B fE S 7= e DYy MEICEBL CXF 7, EUEHBIE CORAIDLowl
NAVERBUIRI19-T.OAETHVEE T, ZHEEIETCORIIDLow A MIBAIZENF T, CAITEAREIDE L YNO# A%
IRLET, ZOFRWERLAE Y MR I Z B OB ERLPHIC R B L $97,
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19.8.3. IEREATHOENEZFH
ZAEE OBER I LTy Nl EE LN AE R LR L= M O AR — R FE L E T, B EHA T XA LR T ALy
MEEETILV—b A HLZ0, NI A LT 2 B3 R —L— NI U 7= (3R 19-2. 2 FR) L VE I A £ 7= 2 WA 2SS0 B
IR YN TV —bE FHICEERE A,
WX BIZE T —F R LN A R~V —ME D R B E 2 £,
(D+1)XS (D+2) XS
Rejow = ———222 Rpgf = ——=2 22
slow S=1+DXS+Sg fast (D+1)XS+Sy
D DT =HENYTADE Y MK (5~10)
S D By TED ORI (FEAEE=16. {5E=8)
Sp: ZEQRITMEI R OREE = FEAEH=8, {%iH=4)
SM: ZEQRIZEES L OEREGE B EAEEE=9, {f5=5)
Rslow : 1EZEAIF -V —MI L THER CTELRILZEL Y MEE DO LETY,
Rfast @ 1ZZEHIFE -V—MNIH L THER TED A ZELYNEE D LETY,

192X R CEDRNRZAEER -V —NEZE—E T, BEHREIEIZIT, VAWK VMBI R RS2 LI L TES

AN
F19-2. FERLEETODREINF —L-MERFTKRERRE
5 BERBE (U2X=0) EREE (U2X=1)
Rslow(%) | Rfast(%) | 8 & HFRIRE(%) | HERFBIRE(%) [ Rslow(%) | Rfast(%) | A G RRE%) | HREHFRRE%)
5 93.20 106.67 —6.80~+6.67 +3.0 94.12 105.66 -5.88~+5.66 +2.5
94.12 105.79 —5.88~+5.79 +2.5 94.92 104.92 -5.08~+4.92 +2.0
94.81 105.11 —5.19~+5.11 +2.0 95.52 104.35 —4.48~+4.35 +1.5
95.36 104.58 —4.54~+4.58 +2.0 96.00 103.90 -4.00~+3.90 +1.5
n 95.81 104.14 —4.19~+4.14 +1.5 96.39 103.53 -3.61~+3.53 +1.5
96.17 103.78 -3.83~+3.78 +1.5 96.70 103.23 -3.30~+3.23 +1.0

SE:DIET 4 EyMRENT T4 By AR v METY,

GRGE) FEEIZR19-2./THEAER , R19-3IMFHZTLHL COETN, LLEAE S 2IoIcR19-2.LL THED E LT,
ZAGERR L —hOHESE I KPR R IR KR A PR A R E L Z E M CENE T DLV IIMRED T TESNELTZ,
ZARER -V —NAZIZH L C2oDRIVELRKNHVET, ZEMOVATL ray/(XTAL)EMS 5 E &P &8 FipH 2B L TF
\CETORLZEEMENHOES, YATA Juy )zl DD ANV IEIRF 2O ISR L FIEH D FE AN, T NIREFTDOVA
Fh ey IR R ZEIRIEL T2%2 ik 2 TEZ2L0E LNVER A, 20 B OBV ERIZLVEIFEITEE T, & —V—MSIESRIIaL
TR == 1S DT DIV AT MBI B O MR B 2 AT EIT TE LR A, ZOWE . ATREROIEZ T AN RTRER IRV ViR E L
5.2 ZUBRRIEDME 2 F9,
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19.9. EH7 0y Y BIEENE

USARTH /R EEL Y 2 A(UCSRA) TOE 7 vy BIEEIEMPCM)E v D% & (DIZUSARTZEERIC L > TR ESN-RIE 7L —
LADTRBIEREZ AT LUET, THVAE A S W TV — AT RSN, SZEBE I NS EE Ao ZHAULFE—EHIN 2R H Tl
ZFTHEEMCUDY AT LT, CPUIZE S TH b NART T 2 b7 W BIZE 7L — M A 2 BRI L E 9, 2512 EIIMPCME 'y b &
WZEo THAISNEEAD, BET7 vty HREEEEZFIH T2V AT AO— O RFTED SHIED R IT IUL D A,
ZAZHNE~8T =4 b ybh e G 7V —bEZAE T HINCRESNDRS, OB L yMIT A E2IIT N VAT SR Z & Te 7LV =0 ED
NERLUET, SZEERA9T =4 LybD 7V —AMIHR ESNH72 D, USARTHIFE/HRBEL Y 24B(UCSRB)D 25 #59(RXB8)L v MAST ML AL
F—ADTV—LE BT HOIEIVET, TV— LRI DS 172 ITHBDE VIO IV —AMIT NV AG & R Ed, TLV—hFE R
EYMSODIFIZF DTV —MTT =4 TV—LTT,

BHT vy REIEIX TEMCUNLDT —4 %22 ODHEMCUTRZIETHI LA/ REICLE T, ZHUTEDOMCUMNTN VAR ESILDHH
ERET D720 mANITNVA Tv—bE B2 LIzl T T ET, FEEDHEMCUMNTNVARR ESNTZ785, FOMCUIL#ERE T
BT =H TV=hai@E DINIZIEL, — HEDMDIEMCUIIMD TNV A 7V =N ZEINDECTZE LIV — b R L F9,

19.9.1. BH I 0ty HEEDFERE
FEMCUELL TEMETAMCUIRIE vh 74 7L—bER(UCSZ=7)% 2 £9, UCSRBDEIE FITXBL v MIT N VA 7V —LRFIZERE
(D). F21TT =4 7V—ABIRRO) SN TEREESNRIT IRV ER Ay ZOHA . TEMCUIZIL vE 7' =4 7L—AEROFE IR ES
RN ER A,
BT vty BIEENECTT — 42 T DDIZIRO FIENED NS RETT,
1. R TORMCURE 7 oty HB(EBIE T (UCSRADE E 7 0ty F i EEMPCME Y ;3E% E (1)),
2. EMCUIXTNVA 7V—b%& D 2 TOMNEBENIOIV-LEZIE L, TNEFHAET, HECPUTITEE DLIICUCSRATRIESE
TRXC)777 DR ELSIET,
3. HHEMCUIZUSARTT =4 LV A#(UDR)Z Ft A, BTN 2 AIE L E7, BTN EIXUCSRAOMPCME v M fRER(O) L, £
ITIRFIUECEEIRD G A IIMPCME v IR EE AR D IRDTHNVA 7V—bEFEH ET,
4. TRVAEESINIEMCUITHT TN VA 7V =0 ZEENAHETET 4 IV—2EZIELE T, MPCME MR RZZFHE()EN TS
MDFECPUILZ DT =4 TV—hA L F9,
5. L DT =4 TVv—bRTNVAFR ESNIZMCUIL L > TEEEND L, THNVAFE E S IZMCUIZIMPCME v 232 E(DL ., EEEEMND
DOFBHTNVA TV—bEFFHET, B, FIEIF2. 0 020K E7,
5~8t'yk 7 =4 7V—LERDOE DG FTRETT N, ZE A EInEn+1t vt 7 =4 7V—AE X Z OB 2 2T e b/ 728
FEFEHWTT, THUTEEEEZEHNFRICT -4 Ly MEREZMEID &2 EHONT =7 vy ABELZ R #EIZ L3, 5~8L'yh
T8 TV—bAMEDINDEGE | WO 1L YR T7L = AR Z R T OIS DT, 2550245 kL y Ml FH (USBS=IIZER B3
R IERVEE A,
MPCME 'y b g% & (1) 7213 R0) T 2 DI i A—AEIE-EX (-} 7774 74D (SBIECBD A - TIXW T £+ As MPCME'yE
IIEESET(TXC)777 LRI/ OB AL L TEY ., SBIE/-IXCBIAS 29 HARRICHERO0) SN A0S LIV ER A,
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19.10. UBRRH/UCSRCLY 24D T7Ht A

K —=b—h Ly 24 BT (UBRRHDIZUSARTHIE R AEL Y 22 C(UCSRC) ERIUL/ O B AL AL TWET, > TIDLONMBEEZT /YA
BV O DE 72 E AV B L SN ART UL R0 ER A

19.10.1. UBRRH/UCSRCA D EZA H

DI/ OPLEDEZIALRT I AZATIEX | FBEONDMED I ALt v, USARTYY A& IR(URSEL)E Y32 DDV A DE L LD 1D
ENNDONEHIEIL £, FBEIALIRVEFIZURSELE vy 230725 ZUBRRHAE 2N T &AL £ 9, URSELE w3 17251 XUCSRCRR &
WHEFSNET,

WDI=NBNIZ D2 DDV AADT 1Y A EAE R LUET,

Tty EEE7 Y 7L
{

LDI R16, 2 ; UBRRHAHE(2) % Bt
OUT UBRRH, R16 ; UBRRHIZ 2% 3% /&
!
LDI R16, (1<<URSEL) | (1<<USBS) | (1<<UCSZ1)  ;UCSRC®DUSBS,UCSZ1D 1% E
OUT UCSRC, R16 ; DAty h=0
{
CEE7ny 5L
{ B
UBRRH = 2; /% UBRRHIZ 2% 5% E */
{
UCSRC = (1<<URSEL) | (1<<USBS) | (1<<UCSZ1) ; /% UCSRCOUSBS,UCSZ1 DI 1R E */

{
ESEOM-NFIZ DT 2T ELEEN,
ZDa-NFIRRTENZ2 DLV R D EEIA LT I AT AIZL/ OB L A D ELEZ T EE A,

19.10.2. UBRRH/UCSRCH 5 M 555 A+ 3A &

UBRRHZ721ZUCSRCIZFEAIA ST 1Y A%ATH) DIXIVBEHEBRIE T, (TN ELIRE DIG A TIEINSDLY 2D E NN EF T )
IR T,

ZDFAIABT 1Y AR B I Lo THIEES N £, Zol/OfiEAEFite s, — HUBRRHVY MNEZIKLET, ZOI/ONEN
ERIOVATA 7yl B CHENT-725 . BIEED/uy BRI TOVY A HIA IR TUCSRCN A ER L ET, UCSRCHE ZiA A D R
(LD TFNENIE W E THDHZLITHEE L TSN, o Tt AR BIEF | E0IA AT (B] 21X 2B 0A B 28 1E I L Ofill
SNART TRV EE A

WDa—NEIZUCSRCVY AN DL T LET,

TEU7YE I N 745

USART_R_UCSRC: 1IN R16, UBRRH s WA FE AeaA A (HEEEL)
IN R16, UCSRC ; UCSRCIN & B
RET s FEONH L e~ E IR

CE&E7 0y 74461
unsigned char USART_RradUCSRC (void)
{

unsigned char ucsrc; /* ROMEZREESR */
ucsrc = UBRRH; /% FEIGE A3 A T (FEIEL) */
ucsrc = UCSRC; /% UCSRCN A HUS */
return ucsrc; /* FEONH L e~ 857 */

}
SE: SEHOM-MEIZDWT 2T BLIES,
ZOTY 7V EEFNIFIRI6ICUCSRCIEA IR L F7,

UBRRHINZE D7t A IA L IE S Wi ETIX2<, 7o TEATOMA NI DOVY AMNLEZT VY ALIRWRY | lH DLy A2 L TitteZ
LRTEET,
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19.11. USARTALY A4
19.11.1. UDR - USARTT =4 LY' 2% (USART 1/0O Data Register)

Eyh 7 6 5 4 3 2 1 0
$0C ($2C) | R/TXB7 | R/TXB6 | R/TXB5 | R/TXB4 | R/TXB3 | R/TXB2 | R/TXB1 | R/TXB0 | UDR
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
HIHAfE 0 0 0 0 0 0 0 0

FICL/OT NV A% I 3 AUSARTSAE T — 415 L v A4 LUSARTIEE 7 -2 RETE L ¥ ASIXUSART T =4 Ly 24 £721ZUDRELTHI L
FLTm IBIET —HFEME LV AA(TXBIXUDRY Y AN E N ED DT —FDERESE T, UDRVY AN E Gt A IR AT T — AL
VAARXB)DIWNEZIKLFET,

5~Ttyh 7= TD FArARE AL Y MIEE I L > THERESIL, ZEHICL>COICRESNET,

BB FEEENIZUCSRATIEE T —4 VY 2422 % (UDRE) 777 AR & (1S ARHZ7Z T EiT £9, UDRE777 233% E(DENZ2 W BRI
UDRSE DT —HIXUSARTIEG IS L - TGS E T, BEHDFF TSN CEERERTICT —4nENDHE, EEBILERG
BEN YV AINZEEDORHZE DT A REB IV AI~ZEFBINLET, TO®%IZT —HIEITXDL Y CHEIE EINET,
ZASEEERIZ 2B DFIFONL AV ET, ZOFIFOIXZAGRRET N T 7Y ASNA BT E DREEZ VIV EZ T3, ZOZ(EREHOHE)
XD ZOMIEBIZHLETE-EXO-N 27774 AN (SBIECBDAZfE 2 T4/ A, tyMAZE(SBICLESBIS)f S FIFOMD IR RE
Wiz HDT, ZNHOMAEHIRFTIEREL TR,

19.11.2. UCSRA - USARTHIfH /4K BELY A4A (USART Control and Status Register A)

Eyh 7 6 5 4 3 2 1 0
$0B($2B) | RXC | TXC | UDRE | FE | DOR | PE | U2X | MPCM | UCSRA
Read/Write R R/W R R R R R/W R/W

HIHAfE 0 0 1 0 0 0 0 0

® t'yk7 - RXC : USARTEESE T 779 (USART Receive Complete)

:@ﬁﬂiﬁ*{;fﬁ@fa‘fﬁ \CRFET —ADNHLRFICR TSI, ZIEREANZEOHS T DL, EALRKGT =4 a8 £ )R I fifhR

O)SNET, ZEEMIBEEIEESND L, ZERE SIS, 2O FRXCT77 13012720 ET, RXCT77 13515 58 T EI0IA B a3

HF2DI2ME 2 F(USARTHIE /R HELV Y 2FB(UCSRB) DA AE 58 T EINIA L ZF A (RXCIE)E v M DB L 72 &),

® t'y6 - TXC : USARTIE{ESE T 777 (USART Transmit Complete)

ZOTIVIIEEBE Y AIN D TR TV — AN BEN TSN TLUEW, B EREHSUDRICHHLT I DNEBURIEE L W3R E

(DENFET, TXCIFVITRE R TEVIAANETEINLEE, HEIRIZAERO)SNDD, FRIZZOEYMIEIZ1ZELZEICE ST

FRER(0) CEFET, TXCIIVITBER TEINIAAE I A TEEIT(UCSRBOIE(E 52 T EIVIAAF Al (TXCIE)E v M T L2 S0,

® t'yp5 — UDRE : USARTIX{ET —4 LY R4Z2E 779" (USART Data Register Empty)

UDRE777 1 T3E BB EE(UDR) ST — 4 2 2 T I A E N TE TV AN EINERLUET, UDREN 122 BITEEHIZZE T, o

TEDPNDEEM N TEXTUNET, UDREZ77 1L EGREERS 22 X EI VAL A FEE TEET(UCSRBOIE(F T =4 L A 42 X B IA 7T

A(UDRIE)E M DL T2EWY), R EFA U CETWDDERT 720, VEy Mg OUDREIZZH E(1)TT,

® t'yhM - FE : 7L-3v9" 82 %779 (Framing Error)

ZAEKREER DR T —ANZAG LT RV =) B (B S 3D L S B RRETES CIRT -2 DD DIZIEE Y MR Low) 2~ 724856,
ZOEYMIERELSNET, @7?7“61 [ERRE(UDR)D R ENDETHIN T, ZAELIT —FDEIEL Y S HighDRFIZFE7 77

1Z0T9, UCSRAIZEL EE, HIZZDE M OICRREL TEEW,

® t'wk3 - DOR: T—4 #—nN'—3VF X774 (Data OverRun)

DO yNIA=N =T RRED R NSNS L E (DS E T, ZAEFRELQTV—LI0)B—M T, Bl 7V —bARZEB 'LV A4 N TR

FRZHTRBAGAE YRS RSN D ET 4 AN =T PR ZDFE T, UCSRAIZEL LX, WIZZOE M OIZER EL TTEEW,

® t'yb2 - PE : NT4ERY 755" (Parity Error)

ZASTREE DO IRT —AINZAE LT TA R E DY | F DR, S’C/\)Tﬁﬁﬁﬁ)ufFTéz}’L“Cb‘z}’b IZ(UPMI=1), 2Ot y I3k E()X

NFET, 20777 13ZZEEERUDRAFH ENDSETHEITY, UCSRAIZELLE, #IZZDOE MR E L TLIEEY,

® t'yM - U2X : {Z3R 7] (Double the USART Transmission Speed)

ZOEyMNIFERBABE T AN TT, FHIEIEEZEIEE DO yMI0ZEN TSN,

ZOE YN ELZEITR -V =My B ER O 5y B2 1658125 L CE 32 ., FERIME(E DR eH 252U E T,

® 'y - MPCM : 37 0ty @IEEI{E (Multi-Processor Communication Mode)

ZOEyMIELT vy HEEEMEEZTF AL E T, MPCME YIS 1 &2 ENDE, USARTZEE CRE LT N VA E & /e 23|

E7V-MNIERINET, BHEEHIIMPCMR EIZEBINFE A, JVZLOFEMBERICOWTILII0E O 187 nty B E 1)

EIELIEEN,
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19.11.3. UCSRB - USART#HI|{H/4KBELY 24B (USART Control and Status Register B)

Eyh 7 6 5 4 3 2 1 0
$0A ($2A) | RXCIE | TXCIE | UDRIE | RXEN | TXEN | UCSZ2 | RXB8 | TXBS8 | UCSRB
Read/Write R/W R/W R/W R/W R/W R/W R R/W

W 0 0 0 0 0 0 0 0

® t'yk7 — RXCIE : Z{EE T EIYAHAEFA] (Receive Complete Interrupt Enable)

ZDOEYMI1EELZ EIXUSARTHIEREEL Y AXA(UCSRA) DA 58 T(RXC)777 TOEIVIAZEFF AL E T, USARTS(E5E THIV

K% IRXCIEE v I3 1 & ED I, AT—4A LY 24(SREG) CEEVIALFF AT (DE Y M3 1 & E) I, UCSRATRXC777 3% E(D)SIN5Y
WIS ET,

° I:“‘y|~6 - TXCIE : 3E{E5E T E|Y3IAHEFA] (Transmit Complete Interrupt Enable)

DL yMZ 12 ELZ EIFUSARTHIERREL v AX A(UCSRA) D 2E1E 58 T (TXC)777 COEIIA A ZFF AL ET, USARTE(E7E T HID

IAIRITXCIEL v 1 231, SREGTRENIALIF AT (DL v 12 E) 1, UCSRATTXC7 77 R E(D)SNAE ST T AR E

NEJ,

® t'yk5 — UDRIE : E{ET 4 LY AL Z=E| A A A (Transmit Data Register Empty Interrupt Enable)

ZOEYyMT1HELZ EIZUSARTHIE /IR EEL Y ZHA(UCSRA) D E{E T4 LY 2422 &(UDRE) 777 COEND AL & FF R LE 9, USART
EET -4 w AAZEEENDAIATUDRIEL v hAM 12 ED i L, SREGTERENAAFF R (D Yy M3 12 E) i, UCSRATCUDREZ 77 3% iE
(ENDHEA T ARESNET,
® £’y - RXEN : 25557 (Receiver Enable)

ZOEyMT1EELZEIZUSARTZEGR) ZFF AL E T, ZEMBILFHF TSI A ERXDE Y OREUER - N EA IEshZ L E 7, GG %
LT AT R E A ZEEL . 7V B (FE), 7r~/\ —w(DOR) NVTFAFA(PE) D777 & hZ L ET,
® t'y}3 - TXEN : 2{EE5 1] (Transmitter Enable)

ZOLyMI1EELZEIFZUSARTEE G ZFF T L ET, B1E 5T AT &SN 2 ETXDE Y OFE AR - MENE &2 0 I L 9, {5 GO
EIE(TXEN=0ZEZIAZNTHEITH LR HF OEE D 5E TSINDHHE T 0L, BEBEI V AI L L ERREL Y A EE S NDHRNET —
AaaFIROETHIRET A, ZRIELT2 & EEBIEHITCTXDR - MOEEHEL/ OB BE) 2 T 2h 2 L 8 A,
® t'wk2 - UCSZ2 : 7—4 E'wMEEIR2 (Character Size)

USARTHI4H /R BEL Y 2F C(UCSRC)DUCSZ1,0t v b I E 3o ¥ 7-UCSZ2t y M IESZEER TS 7L —ADT —4 £’y & (Character
size)E R ELET,

® t'yM - RXB8 : Z{E7 —4% t'v}8 (Receive Data Bit 8)

RXB8IZIt b T =4 TOEF| IV —hEERFICZZE LT TV —ADHEIT =4 'y MEwh8) T1, UDRIS FAZE A Fid e Rl FA TLEE
VY,

® t'yh0 - TXBS8 : %£{ET -4 t'yb8 (Transmit Data Bit 8)

TXBS8IFOt vh 7 =4 TOEIN TV —IMRERR R EENDRET —ADFEIT =4 'y ME'yI8)Td, UDR~ FAZE y bELFcE N TL

77E,
19.11.4. UCSRC - USART#Hl{# /4K BELY A4C (USART Control and Status Register C)
Eyh 7 6 5 4 3 2 1 0
$20 ($40) | URSEL | UMSEL | UPM1I | UPMo | USBS | UCSZ1I | UCSZo | UCPOL | UCSRC
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
HIHAfE 1 0 0 0 0 1 1 0

UCSRCVY 24 1ZUBRRHVY 24 LR T/ OB AL LE T, 2OV RO T /v AlEZ 23 41E, 111 H O TUBRRH/UCSRCLY 24M
THER | BT ELTE S,

® t'yh7 — URSEL : LY 2%:&4R (Register Select)

ZOEYyMIUCSRCEHZIZUBRRHVY 2D EBLET I AT 5 E BN E T, UCSRCEFiTe&1E L TH A E T, UCSRCIZELLE, UR
SELIZ1I Tt E7uE8 A,

® t'yk6 — UMSEL : USARTE){£:84R (USART Mode Select)

ZOEyNIFEFEBIL RS OBERRIOEHONE RO ETS, 5%19-4. USARTE)/ERIR
UMSEL B{ETE R
FEFRIHE

[ T
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® t'y5,4 — UPM1,0 : NYT4EIR (Parity Mode)
INHDOE YMNINYTADOFAELRAEOFF ] LR Z R ELET, FFr L7256, BEHIT R19-5. NYTFARIR

KTV LINTORE LT =8 EybONIT 4% BRI ER L CEHLET, ZEMEE Topv | upMo | UqEiE
BT ANONVTMEZE AR L, UPMORR E LU £4, A —B i Ense, USARTH 0 0 -
181 /R REL Y A A(UCSRA) A T30 (PE) 777 SER (DS ET, -

(F#9)
[ 1 | o |
A I TARF Al
® t'yk3 - USBS : 21EEYMEIR (Stop Bit Select)
ZOEYNIEEEIC L THRASNAE L y M IR O E T, ZEWIIZORTELEEL  £19-6. S1EEYMEIR
FT R H I2H 1B L Y M2 E %), USBS Z1EE YK
0 1E'yh
I T T

® t'yh2,1 - UCSZ1,0 : 7—4 t'yrE#EIR (Character Size)

USARTHIfH /R AEL " 2AB(UCSRB)DUCSZ2t b dl A& 0 7-UCSZ 1,0 Yy NI EZZEE THH 7V —ADT =4 vy M (Character
size)E R ELET,
:19-7. T4 £ybRFER
UCSZ2~0 000 001 010 011 100 101 110 111
T =4 £y 5t'yh 6Ly h 7Eyh 8ty h (F#9) (F#9) (T#9) 9t"yh

® t'yh0 - UCPOL : ¥0y44E14:E R (Clock Polarity)
ZOEyNIFEIENMEICH L TR D IVET, FEFRH FR19-8. XCKYOv BT RIR

BHERFEDILLEE, ZOYMI0ZENTEE N, U I > == _
CPOLE S AR F XK. Tt . 5op UCPOL | X{ET 9% & (TXIBE/&?‘J) SIET -HFE (RXDEV A J))
AR 0 B A L 0 NPt XCKOT [t
’ 1] XCK Wbl XCK® - F-4ii
19.11.5. UBRRH, UBRRL (UBRR) - USART#H —L—b LY 24 (USART Baud Rate Register)
Eyh 15 14 13 12 11 10 9 8
$20($40) [ URSEL | = | = | = | UBRRIl | UBRR10 | UBRR9 | UBRR8S | UBRRH
Read/Write R/W R R R R/W R/W R/W R/W
WA 0 0 0 0 0 0 0 0
Eyh 7 6 5 4 3 2 1 0
$09 ($29) | UBRR7 | UBRR6 | UBRR5 | UBRR4 | UBRR3 | UBRR2 | UBRR1 | UBRR0 | UBRRL
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
UBRRHLVY 2#1ZUCSRCLY 24 L[REICL/Of B A2 L L E T, DOV 2D T v A iEZ stk +%IE, 111 50O TUBRRH/UCSRCLY 240D
THEA BT ELIEEN,

® t'yM5 - URSEL : LY A%:&3R (Register Select)

ZOEyMIUBRRHEZIZUCSRCLY 2D EBLET I AT B03v% @ OVE T, UBRRHZFide 08 L Cit A £ 9, UBRRHIZELLE, =
DOEYMIOTRITIUTRVER A,

® t'wr4~12 - Res : F#4 (Reserved Bits)

IO YMIEERME T A7 DI PRSI TWET, FFROT NAREDOILEIED T8 UBRRHNENDEE ZNHDOE yMNIO0
DELINZ2T IRV ER A,

® t'yk1~0 - UBRR11~0 : i —L—FE{E (USART Baud Rate Register)

JL FUSARTOFR —L— 5128 v b LY 24 T3, UBRRHASUSARTH —L—hD 474y MG Zn . UBRRLAS FAZ8t v & k9,
R—V—MAEFEIINDE, EZEFTHEITHOEEEIIAREICSILET, UBRRLEZIAAIIR -V & D B 2D B H 2 E H IO
iﬁ“
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19.12. F —L—FERTEHI

FEAEFR 72 7Y AR NFEHR -0t 730 VIR B 1 O JE E EU SR L Clieh — RSB D L D FE R BN E DR —L — NI 5 19-9.O UBRRGX E 4 i
AZLIZE S TARTEET, BHIOFR - —MIx L TR S 722 1.5%EHE U2X=0), 1.0%(F@#:U2X=1)LL L& R TRUETER
SRR EOARIL0.5% KA KT, LVEWRRERTHE FAIATRET T, FHCRWESIT7V—A(109H O T IERIH T D B
B | 2 ) CRRZERNE VL, ZE IS TTESME T UE T, BRIk E M- CGitRSNE T,

»%4(%%( UBRRERE K L — ORI EUE)

- 1) X1000%)

HEOFR —L—h
+19-9. Xtal, t'—L—FxUBRRH,UBRRLE% F (UBRR=UBRRH:UBRRL)
H—L—b 1MHz 1.8432MHz 2MHz 2.4576MHz
(bps) U2Xn=0 U2Xn=1 U2Xn=0 U2Xn=1 U2Xn=0 U2Xn=1 U2Xn=0 U2Xn=1
UBRR |22 (%) | UBRR | 382 (%) [UBRR | 322 (%) | UBRR | 322 (%) [ UBRR | 32Z (%) | UBRR | 32 (%) | UBRR | 322 (%) | UBRR | 22 (%)
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 |[-18.6 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 1 I 62500 125k 115.2k 230.4k 125k 250k 153.6k 307.2k
PR 3.2768MHz 3.6864MHz 4MHz 4.608MHz
(bps) U2Xn=0 U2Xn=1 U2Xn=0 U2Xn=1 U2Xn=0 U2Xn=1 U2Xn=0 U2Xn=1
UBRR |22 (%) | UBRR |22 (%) [UBRR | 32 Z (%) | UBRR | 32 Z (%) [ UBRR | 8% (%) | UBRR | 32 & (%) | UBRR | 22 Z (%) | UBRR | 2 2 (%)
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 | 84 0.4 | 170 | -0.2 | 95 0.0 | 191 0.0 | 103 0.2 | 207 0.2 | 119 0.0 | 239 0.0
4800 | 42 -0.8 | 84 0.4 | 47 0.0 | 95 0.0 | 51 0.2 | 103 0.2 59 0.0 | 119 0.0
9600 | 20 1.6 | 42 -0.8 | 23 0.0 | 47 0.0 | 25 0.2 51 0.2 29 0.0 59 0.0
14400 | 13 1.6 27 1.6 15 0.0 | 31 0.0 16 2.1 34 —0.8 19 0.0 39 0.0
19200 | 10 -3.0 | 20 1.6 11 0.0 | 23 0.0 12 0.2 25 0.2 14 0.0 | 29 0.0
28800 | 6 1.6 13 1.6 7 0.0 15 0.0 8 -3.5 16 2.1 9 0.0 19 0.0
38400 | 4 6.7 10 -3.0 5 0.0 11 0.0 6 -7.0 12 0.2 7 -6.3 14 0.0
57600 | 3 [ -11.1 6 1.6 3 0.0 7 0.0 3 8.5 8 -3.5 4 0.0 9 0.0
76800 | 2 | -11.1 4 6.7 2 0.0 5 0.0 2 8.5 6 -7.0 3 -6.3 7 -6.3
115.2k | 1 |[-11.1 3 | -11.1 1 0.0 3 0.0 1 8.5 3 8.5 2 | -16.7 4 0.0
2304k | o | -11.1 1 | -11.1 0 0.0 1 0.0 0 8.5 1 8.5 0 25.0 2 | -16.7
250k - - 1 |-18.1 0 -7.8 1 -7.8 0 0.0 1 0.0 0 15.2 1 15.2
500k - - 0 |-18.1 - - 0 -7.8 - - 0 0.0 0 |-42.4 0 15.2
M - - - - - - - - - - - 0 |-42.4
B 5 204.8k 409.6k 230.4k 460.8k 250k 500k 288k 576k

¥ FE#EIXUBRR=0,

SH2E=0.0%TJ ",
GRiF) HETIIEBESNZEREHEICRKEF19-9.~12.L725TWET A, HLiE

L)ﬁ%@%?&%ﬂi?ﬁtﬁf\fﬂﬁ

PEDDHED TFR19-9.LLELTZ,

JREAT R L CHAE D SR A B Bz B ML £ LT,
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$+19-9 (#EX). Xtal, &' —L—FxtUBRRH,UBRRLE% E (UBRR=UBRRH:UBRRL)

R 4.9152MHz 6.144MHz 7.3728MHz 8MHz
(bps) U2X_n=0 U2X_n=1 U2X_n=0 U2X_n=1 U2X_n=0 U2X_n=1 U2X_n=0 U2X_n=1
UBRR|$22(%) | UBRR |2 Z (%) [ UBRR | 2 Z(%) | UBRR | 32 Z (%) [ UBRR | 32 Z (%) | UBRR | 32 Z (%) | UBRR | 22 Z (%) | UBRR | 2 Z (%)
1200 | 255 0.0 | 511 0.0 | 319 0.0 | 639 0.0 | 383 0.0 | 767 0.0 | 416 | -0.1 | 832 0.0
2400 | 127 0.0 | 255 0.0 | 159 0.0 | 319 0.0 | 191 0.0 | 383 0.0 | 207 0.2 | 416 | -0.1
4800 | 63 0.0 | 127 0.0 79 0.0 | 159 0.0 | 9 0.0 | 191 0.0 | 103 0.2 | 207 0.2
9600 | 31 0.0 | 63 0.0 39 0.0 79 0.0 | 47 0.0 | 95 0.0 51 0.2 | 103 0.2
14400 | 20 1.6 | 42 -0.8 | 26 -1.2 52 0.6 | 31 0.0 63 0.0 34 -0.8 | 68 0.6
19200 | 15 0.0 31 0.0 19 0.0 | 39 0.0 | 23 0.0 | 47 0.0 | 25 0.2 51 0.2
28800 | 10 -3.0 | 20 1.6 12 2.6 26 -1.2 15 0.0 31 0.0 16 2.1 34 -0.8
38400 | 7 0.0 15 0.0 9 0.0 19 0.0 11 0.0 23 0.0 12 0.2 25 0.2
57600 | 4 6.7 10 -3.0 6 -4.8 12 2.6 7 0.0 15 0.0 8 -3.5 16 2.1
76800 | 3 0.0 7 0.0 4 0.0 9 0.0 5 0.0 11 0.0 6 -7.0 12 0.2
115.2k | 2 |[-11.1 4 6.7 2 11.1 6 -4.8 3 0.0 7 0.0 3 8.5 8 -3.5
230.4k | 1 33.3 2 | -11.1 1 |-16.7 2 11.1 1 0.0 3 0.0 1 8.5 3 8.5
250k 1 22.9 2 | -18.1 1 [ -23.2 2 2.4 1 -7.8 3 0.0 1 0.0 3 0.0
500k 0 |-38.6 0 22.9 0 |-23.2 1 | -23.2 0 -7.8 1 -7.8 0 0.0 1 0.0
M - - 0 |-38.6 - - 0 |-232 - - 0 -7.8 - - 0 0.0
I 307.2k 614.4k 384k 768k 460.8k 921.6k 500k M
PR 9.216MHz 9.8304MHz 10MHz 11.0592MHz
(bps) U2Xn=0 U2Xn=1 U2Xn=0 U2Xn=1 U2Xn=0 U2Xn=1 U2Xn=0 U2Xn=1
UBRR|32%(%)| UBRR | 32Z(%) | UBRR | 322 (%) | UBRR [ 22 (%) | UBRR [ 32%(%) | UBRR | i2Z(%) | UBRR | 32 %= (%) | UBRR | 382 (%)
1200 | 479 0.0 | 959 0.0 | 511 0.0 | 1023 0.0 | 520 | -0.0 | 1041 | -0.0 | 575 0.0 | 1151 0.0
2400 | 239 0.0 | 479 0.0 | 255 0.0 | 511 0.0 | 259 0.2 | 520 | -0.0 | 287 0.0 | 575 0.0
4800 | 119 0.0 | 239 0.0 [ 127 0.0 | 255 0.0 [ 129 0.2 | 259 0.2 | 143 0.0 | 287 0.0
9600 | 59 0.0 | 119 0.0 | 63 0.0 | 127 0.0 | 64 0.2 | 129 0.2 71 0.0 | 143 0.0
14400 | 39 0.0 79 0.0 | 42 -0.8 84 0.4 | 42 0.9 | 86 -0.2 | 47 0.0 | 95 0.0
19200 | 29 0.0 59 0.0 | 31 0.0 | 63 0.0 | 32 -1.4 | 64 0.2 35 0.0 71 0.0
28800 | 19 0.0 39 0.0 [ 20 1.6 | 42 -0.8 21 -1.4 | 42 0.9 23 0.0 | 47 0.0
38400 | 14 0.0 | 29 0.0 15 0.0 | 31 0.0 15 1.8 32 -1.4 17 0.0 35 0.0
57600 | 9 0.0 19 0.0 10 -3.0 20 1.6 10 -1.4 | 21 -1.4 11 0.0 | 23 0.0
76800 | 7 6.7 14 0.0 7 0.0 15 0.0 7 1.8 15 1.8 8 0.0 17 0.0
115.2k | 4 0.0 9 0.0 4 6.7 10 -3.0 4 8.5 10 -1.4 5 0.0 11 0.0
2304k | 2 |-16.7 4 0.0 2 |-11.1 4 6.7 2 -9.6 4 8.5 2 0.0 5 0.0
250k 1 15.2 4 -7.8 1 | -23.2 4 -1.7 2 | -16.7 4 0.0 2 -7.8 5 -7.8
500k 0 15.2 1 15.2 0 22.9 1 22.9 0 25.0 2 | -16.7 0 38.2 2 -7.8
M 0 |-42.4 0 15.2 0 |-38.6 0 22.9 0 |-375 0 25.0 0 |-30.9 0 38.2
T e iR 576k 1.152M 614.4k 1.2288M 625k 1.25M 691.2k 1.3824M
Kb 14.7456MHz 16MHz 18.4320MHz 20MHz
(bps) U2Xn=0 U2Xn=1 U2Xn=0 U2Xn=1 U2Xn=0 U2Xn=1 U2Xn=0 U2Xn=1
UBRR |22 (%) | UBRR | #22 (%)| UBRR | 2% (%) | UBRR | 22 Z&(%) | UBRR | #22 (%) | UBRR | 2% (%) | UBRR | 32 2Z&(%) | UBRR | 822 (%)
1200 | 767 0.0 | 1533 0.0 | 832 0.0 | 1666 0.0 | 959 0.0 | 1919 0.0 | 1041 0.0 | 2082 0.0
2400 | 383 0.0 | 767 0.0 | 416 | -0.1 | 832 0.0 | 479 0.0 | 959 0.0 | 520 0.0 | 1041 0.0
4800 | 191 0.0 | 383 0.0 | 207 0.2 | 416 | -0.1 | 239 0.0 | 479 0.0 | 259 0.2 | 520 0.0
9600 | 95 0.0 | 191 0.0 | 103 0.2 | 207 0.2 | 119 0.0 | 239 0.0 | 129 0.2 | 259 0.2
14400 | 63 0.0 | 127 0.0 | 68 0.6 | 138 | -0.1 79 0.0 | 159 0.0 | 86 -0.2 | 173 | -0.2
19200 | 47 0.0 | 95 0.0 51 0.2 | 103 0.2 59 0.0 | 119 0.0 | 64 0.2 | 129 0.2
28800 | 31 0.0 | 63 0.0 34 -0.8 | 68 0.6 | 39 0.0 79 0.0 | 42 0.9 | 86 —0.2
38400 | 23 0.0 | 47 0.0 | 25 0.2 51 0.2 29 0.0 | 59 0.0 | 32 -1.4 | 64 0.2
57600 | 15 0.0 31 0.0 16 2.1 34 -0.8 19 0.0 | 39 0.0 | 21 -1.4 | 42 0.9
76800 | 11 0.0 23 0.0 12 0.2 | 25 0.2 14 0.0 | 29 0.0 15 1.7 32 -1.4
115.2k | 7 0.0 15 0.0 8 -3.5 16 2.1 9 0.0 19 0.0 10 -1.4 | 21 -1.4
230.4k | 3 0.0 7 0.0 3 8.5 8 -3.5 4 0.0 9 0.0 4 8.5 10 -1.4
250k 3 -7.8 6 5.3 3 0.0 7 0.0 4 -7.8 8 2.4 4 0.0 9 0.0
500k 1 -7.8 3 -7.8 1 0.0 3 0.0 1 15.2 4 -7.8 1 25.0 4 0.0
M 0 -7.8 1 -7.8 0 0.0 1 0.0 0 15.2 1 15.2 0 25.0 1 25.0
B R 921.6k 1.8432M M oM 1.152M 2.304M 1.25M 2.5M
S B EHIZUBRR=0, #4575=0.0%T79",
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20. 2#R 1 E B4 9—71—A (TWI:Two-wire Serial Interface, 12C)

20.1. 451K

o 2RDONMEFHRRD B BT | Bl 23 D08 ) CRMRARBF AV A —T == A
FHEEEEL B BN EO M )7 & X%

o BEEEEFITZAEEEE L CEMEFEE

o TE'YNDTNVAZEM AN 128 F TO B/ HHEHEE TNV A% 72

o BHFIEE OFIE R

o 400kHz £ TOT —H 50k 0 &
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WIZT 7 ) SREECERBOEILFIN B2 HIVET, LT Oa—-MEFI 2TV IV 77O RIZID | kR4 @R oMER STl
FoTWDHME THLZLITIEEL TTESV Y,

D

TEU7 Y E 70 7L CEEE7 07540 JERR
LDI  R16, (1<<TWINT) | (1<<TWSTA) | TWCR = (1<<TWINT) | (1<<TWSTA) s PHAR SRR
1. | (1<<TWEN) | (1<<TWEN) ;
OUT  TWCR, R16
WAIT1: IN R16, TWCR while (! (TWCR & (1<<TWINT))); ; TWINT=1% Tk
2. SBRS R16, TWINT s (BHAR SR E 58 T 196%)
RJMP WAIT1
IN  R16, TWSR if ((TWSR & OxF8) != START) s TWLIRREL Y 24 B A
ANDI R16, $F8 ERROR () ; s AR S JE BR E 'y b oD i
CPI  R16, START ; STARTE B2 IR FER 5T
, BRNE ERROR 3 S ALBR A~
’ LDI  R16, SLA_W TWDR = SLA_W; ; TWDRIZSLA+W#%
OUT  TWDR, R16 s TN VARRIE BHER D729
LDI  R16, (1<<TWINT) | (1<<TWEN) TWCR = (1<<TWINT) | (1<<TWEN) ; ; TWCRDOTWINTZfi#[%(0)
OUT  TWCR, R16
WAIT2: 1IN R16, TWCR while (! (TWCR & (1<<TWINT))); s TWINT=1% T
4. SBRS R16, TWINT ;(SLATWIEHFE T &
RJMP WAIT2 ; ACK/NACKZZAZ 58 T 144%)
IN R16, TWSR if ((TWSR & 0xF8) != MT_SLA_ACK) s TWELIRBEL Y 2 B2
ANDI R16, $F8 ERROR () ; > FITTEL 20 A SBR ey b oD i
CPT  R16, MT_SLA_ACK s MT_SLA_ ACKEEIRBESF &5 C
. BRNE ERROR 3 L AILEE A~
’ LDI  R16, DATA TWDR = DATA; ; TWDRIZT =438 &
OUT  TWDR, R16 T —HEE BB DT=D
LDI  R16, (1<KTWINT) | (1<<TWEN) TWCR = (1<<TWINT) | (1<<TWEN) ; ; TWCRDTWINTAf#ER(0)
OUT  TWCR, R16
WAIT3: IN R16, TWCR while (! (TWCR & (1<<TWINT))); ; TWINT=1% Ttk
6. SBRS R16, TWINT (T —HEHET &
RJMP WAIT3 ; ACK/NACKZ 1558 T 14#1%)
IN R16, TWSR if ((TWSR & OxF8) != MT_DATA_ACK) | ; TWELIREELY 24 Eifa
ANDI R16, $F8 ERROR () ; s AR S JE BR E 'y b oD i
CPI  R16, MT_DATA_ACK ; MT_DATA ACKEEDIRFEH 5T
7. BRNE ERROR 5 FL LR A~
LDI  R16, (1<KTWINT) | (1<<TWSTO) | TWCR = (1<<TWINT) | (1<<TWSTO) B IR S Y
| (1<<TWEN) | (1<<TWEN) ;
OUT  TWCR, R16
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20.7. Bk FE Rl
TWHEA DO ERBERRI DO 1> TENT ET, ZHHIFEE FEEMT), ZEFEEMR), BEEEEST), ZEEESRES
fHrbnEd, 2O ILFEICISH I 2 £, FlziE, TWIFRKOEEPROMNIZT —4Z2EL DICTWHIMTEI/EA . EEPR
OMMNST =A% AR DICMRENMER M 2 £97, YATANICHO FIEENFIETDHE . FHOHDW DR TWIIT —4% 155
BB LIVT, THESRENENMEDLND TLLD, & OBMEFER A3 EDZ D DD1L)G Y 7 M7 T4,
WIHEIZZNSENERER D% 4 230k L E9, B ZVIGLR BT S 3G BIERERN DT - &2 X > ORENET, Z2hbn K
TR DM 5% G B ET,

S BRIA(START) /4

Rs LB AA(REPEATED START)S:A:

R A LFEEL vh (SDA=High)

w EISALIGEEL vE (SDA=Low)

A eI (ACK)E vk (SDA=Low)

A FERETISZE(NACK)E vk (SDA=High)

Data  8t'yh 7' —4 N4}

p 2 1.(STOP) 44t

SLA  fEEEETNLA
B20-12.~18.NO#E I GRE:JF ST FANZTWIHIEIL & 22 (TWCR) D TWIEIIA R ELK 777 (TWINT) iR E(DEN -2 &&=~ T D
WD ET, ZOFEMNOTE S ILATE 73 BRI Y M0 CEFRLTS ALV TWERBEL Y AF(TWSRUZ R FFLTIRBERF 52 R LET, &
NONLE TOBENEITWIHERE O E72 1358 TS A7 MW= E > TThb VR R0 E8 A, TWIHRREILY 72T 12k~ T
TWINT777 2 MERRO)EN A ET—RE LS E T,
TWIE|DIABE R 777 (TWINT) 2 ZR B (DS FLA RO TWIRBEL 3V 28 (TWSR) Dk BE4F B 135 9172y 7 My« T B ER R D A DI i
F9, FARBEG B okt AT T M2 T B ECIS i DB SR D ZE 3R 20-2.~5. TH 2 LN FT, ZHHDFITWTHIE
Sy JERRIRE S0 CHERS N TV AZLICIEE L TLIEE N,
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20.7.1. FEEEEFF

B BEEEIETIIIANAMNNOT I Z VIR E~EE SN ET(R20-11. 2 ), EAEETIE~BAT T DB RT3 X H
SHRT TRV ER A, TIUTHIKTE VA Ny bDOTE 865 TAEE EIIZE TEBEDOLEHL~BIT T NENEIROET, SLA
FWHREE SN D LIEE FIEEMD~BATL ., SLARPIEFESNDHLZE EIEBEMR~BATLE S, KHTE K T2 TORER
FIEATE AR M0 EIT0 TEMS D ZEAHHR T,

X20-11. FEEF X EBETDT —38nE

—T—T—\/CC
BEE 1 TEE2 . .
?ZI\_: 57, Z—k/‘\_: i (2 €
GeETER || e IS lin R %2
« v SCL i 1 l l : » SCL
< v SDA » SDA
BHAASAFII TWCRICIR DfEZ ELZ LT Lo TR HEN F,
t'yh 7 6 5 4 3 2 1 0
TWCR | TWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | — | TWIE |
X 1 X 1 0 X 1 0 X

TWENIX2ARIELSN AV =7 2= A(TWDZFF Al 3 572D 125 B (DSR2 R0 E8 A, TWSTAIZB S 2R T 5720112 E
AT 5T TWINTIXTWINT 777 & fiRER(0) 357121 2 ED 2T U 7e £ A, Z U TTWHE2RRELSIN AZFRAL | N A
DBRFIZ 70 B E BTS2 AR U ET, BAESRE N E LS TLUEST, TWINTZ 77 B3A—F 727128 TR E) S,
TWSROIREETF 5 53§08(F20-2. 2 )T /20 F 9, 65 FEE ~BAT T HITIISLATWREF EN 2T R0 Ed A, 21U
TWDRIZSLA+WZEELZLIZE S T TWE T, 2D, B85 %kt T A7 O ICTWINTE yNI(1 O EXIARIZ L > O FRO) S D~
TY, ZAUTTWCRIZIR DIEZ EFELZ LT > TRLIZET BIVET,

by 7 6 5 4 3 2 1 0
TWCR | TWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | = | TWIE |
R EME 1 X 0 0 X 1 0 X

SLAYWREEEIN TUSBEYMAZEEINTLEIE, TWINTRHUERE (DS, TWSROIRRER B OFAEHF A fI eI /20 F9,
FAEEEECRREMED B HIREEST 513$18,$20,$38 CTF, ZHIVDIREERF B DK 4 [ ZxF T 2 U /2 B {EI1 X 3R 20-2. CREak SV ET,
SLAYWRIEFIZEEINTLEIE, T4 NIvhDBREENDRETT, ZAULTWDRIZT =4 NAMeELZEIZE > T IThIvET,
TWDRIZTWINT A IO REZ I ED 72T U720 E8 A, SHRTIUR, ZOT/EAREIES L, TWCRT EEEFRA(TWWC)77
INEEDENET, TWDRE F 4, B XA G T A7 DI TWINTE Y MEI(I D EXA LI L > OB SN AERETT, Zhi
TWCRIZIR D a ELZEIZ Lo TR LZEIT BN ET,

t'yh 7 6 5 4 3 2 1 0
TWCR | TWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | — | TWIE |
HEfE 1 X 0 0 X 1 0 X

HEONAMPELNTLEIETIOFINED DRI IV, ZOHEEI I LS F IR 2 Ak T A28 TR TS
FTAF LRI TWCRIZIR DA EL Z LI K> TR SILE T,

by h 7 6 5 4 3 2 1 0
TWCR | TWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | = | TWIE |
R EME 1 X 0 1 X 1 0 X

B A SRIFIITWCRICIR DIEZE EL 2 LIZ > TAERSIET,

t'yh 7 6 5 4 3 2 1 0
TWCR | TWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | — | TWIE |
R EE 1 X 1 0 X 1 0 X

FRIEBAAG SRR CIRRERF 5 8 10)8% | 2RRIELSIA Y B —7 == R34 1k Gefh 2o % I ORI CAE RS S T LV MESE IS T /¥ A T& F
T, FHEBASRIITHEE LN 2O HIE 2 RO FIHE FRE, ZEEREROUIVEZ 2 eI L FERIFJFE ST E
HEFENTOET D, EABECH L TREYZR7ZOHIBRL ELT),
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$:20-2. ZETHEEFEDIRERS GE: TWSROBTE S EERE Y MI0DEITHE)

ern " YIMI1T7 DRI
Jf;fv?}: E,\@;gﬂ%& . TWCREE % TWCREETE 2k Bn—h 17BN E
TWSTA | TWSTO | TWINT | TWEA
$08 | BHAASIFEIE SLAYWERE|[ 0 0 1 X  |SLA+W3i%{5, ACKANACKZAE
“ e |SLAtWERE| 0 0 1 X  |SLA+Wi%{5, ACKANACK=1E
MO FRRISRIEER s rme | 0 0 1 X |SLAFRIE(E, ZEFREBE~BIT
T AR E 0 0 1 X | 745, ACKONACKAF
e SLA+VV§$E§ 1 0 1 X | FEBRRAS M EE
ACKZAZ 2L 0 1 1 X |fEIESEEE . TWSTO=0
1 1 1 X [E ISR SR E(E . TWSTO=0
T AR E 0 0 1 X | 7T4%E(F . ACKONACKEAF
$20 smwviiéig 1 0 1 X | FHEBRASEEE
NACKZ/E 2L 0 1 1 X |[EIESMAEEE, TWSTO=0
1 1 1 X [E ISR S EE(E . TWSTO=0
T—HERTE 0 0 1 X |7 —4(E. ACKONACKEZA(E
e ?Lf§ﬁ%ﬁ 1 0 1 X | BRI ELE
ACK3%1E 2L 0 1 1 X |EIRFEMEEE. TWSTO=0
1 1 1 X |EIFME-BRMRSEEE . TWSTO=0
T AR TE 0 0 1 X |7 405, ACKONACKERAF
- | ’i“_%% 1 0 1 X | FFEBRRRR G
NACKZA{& L 0 1 1 X |fEIESAEE. TWSTO=0
1 1 1 X |MF S-S EEE . TWSTO=0
838 SLATW, j“:& @‘4&? ny 0 0 1 X |NAB B RIEBECEEBE~AT
N A5 A s ROR 1 0 1 X [N ABE BB B A SR

X20-12. EEEFEBFOR A LIKEE

i
R
Tof
fiﬁé
palll

V‘
ZlEpeEm~om%gs) | S [SLA iw | A]  Data  [A]P]
® ®)| @
© ® ®)
PR BRI LD IR % » Rs [ SLA | w
[©
| O
PEAER TNV A% D IR 215 N R
@) :
v FREZE
5 NAME ORI A S (E AP |

VAN A SN D) = =~ i [n = — o8
Nl e [A/Afo T E S [A/A]O L.

AREHGR T A S OTEEEMFOHLBR T | A [fhoo Bk %
(68X78XBO) I e~ T L B
[Dwmouen [Tuwnorsen [hnTR]marorsmss @ G6MEr5s0
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207.2. ZIEXHEFE
AR FAEEEMETIZMA AN DT AN EEREEE N OZE SN ET(H20-13. 2 W), T EEE~BIT T DL S 1%
HENZRT IR F A, TIUTHKTNVA Ay O EE B HEE T3 E T EEOELL BT T REDEZRD E T,
SLATWASIEE SNDEEE FEMT)~BITL., SLATRDEEENDEZE FIEBEMR)~BITLET, KAHETE KT8 TOIR
REF 5 L R RE 3 JELEIR L Y 302, E72130 CHEERIS N A Z LSRR T,

X20-13. ZEX X EEBETDT —28nE

—T—T—\/CC
BEE 1 BEE2 . .
- .= & ~ 4z
@iErEm || e IS lin =
A
- ¥ ggk b l . l > SCL
< ! > SDA
BRIASMHIITWCRIZIR OfE A EBLZEIZ > TEHENE T,
t'yh 7 6 5 4 3 2 1 0
TWCR | TWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | — | TWIE |
RN 1 X 1 0 X 1 0 X

TWENIX2ARELSN AV =7 2= A(TWDZEFF Al T 572D 125 B (DSR2 X2 E8 A, TWSTAIZBtE S 2R T 572011 %2E
DAIER 5T TWINTIXTWINT 777 & fiRER(0) 357121 2 ED 2T U e 8 A, Z U TTWIE2RRELSINAZFRAL | N A
DRI LB ISR AR L E T, BGREDRENSNTLESTE ., TWINT7 77 BIN=F 72T IZ& > TERE(D S,
TWSRODIRFERF 5 53808(F20-3.Z HOIZ/20 F T, 2158 B E ~BAT T DITIISLATRPIEE SN RIT TR0 E8 A, ZAUXTWDR
ICSLATREZEL ZLICE > TITWET, 2D Bk Ak 572 DI TWINTE yMI(1 D EE AL > OMFRO0) SN D& T,
ZHUITWCRICIR Dz EL Z LIk > TR LZE T B E T,

Eyk 7 6 5 4 3 2 1 0
TWCR | TWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | = | TWIE |
R ENE 1 X 0 0 X 1 0 X

SLATRMEFEN TUSELYIMIZESNTLEIE, TWINTAFHOGRE (DS, TWSROIRRERF 5 OB ASF FH Al EIZ /20 £4,
EEENECRREM DS HIRAERT 513$38,$40,$48 CTF, ZHDIREERF 5 D% 4 123t T~ Dl U 72 B EIX F20-3. CREabh SV E T,
N=FDzT 2L TTWINTZ 77 B E(DENDE, ZAE LT =4 NTWDRMS D £, ZOFINEITREDON MR ZIEENTLEIE
THRVIRSNET, EDONAMIZESN TLEST2%, ZE FEBEITRBZRICZB LT =4 N AMEDONACKIEE IZL> TEETE
TEE BT RETT, ZORE IS LS EIT ARSI AR T8I L TR TSN ET, 5 I RFIXTWCRIZIR D
BAELZLIC IS TEBRINET,

tyh 7 6 5 4 3 2 1 0
TWCR | TWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | — | TWIE |
A 1 X 0 1 X 1 0 X

LB SMIITWCRICIK DfEE EL Z ST K> TERRINET,

t'yh 7 6 5 4 3 2 1 0
TWCR | TWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | — | TWIE |
R EfE 1 X 1 0 X 1 0 X

FRIEBRAA SR MECIRRERF 758 10)8% | 2HRIELZIA Y =7 == R34 1k e ff 2 ik IS IR ORI CAESE & i T LSS IS T /¥ A T& E
T FFEPIARIRIHI EERE LN 2O HI 2 KD FIEE THRE, ZEEREEM OV 2 TaEIC L £ GRIFJFSCTIIEE
HEENTOET D EARBEICK L TREG RO HIBRLELT),
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$:20-3. ZETHEBEFEDIRERS GE: TWSROBTE S EE4RE Y MI0DBITHE)

YIb91T7 D %NS
REFE| BEAOBEE - e b7 L
(TWSR) N AODIREE TWDRIBE TWCRERE TWCREREIZ & AN 7 EE
TWSTA | TWSTO | TWINT | TWEA
$08 | BHEASMIR(E SLA+RER & 0 0 1 X  |SLA+RZ%E{E . ACKA>NACKZZ/E
_ SLA+RZ% & 0 0 1 X  |SLA+RIE(E . ACKZNACKZE
10 DB AE S (2 > DT _
[ AEPIRERE W] 0 | o | X [SLAWER. R RN BT
SLA+R CHRIfE Bk AL 0 0 1 X NABRHR, RTE R EEE~BAT
| | FIENACKESR 1 0 1 X | ABORHC BRAR SRR
, SLA+RI%(Z L 0 0 1 0 |7—43%f8. NACKIGE
’ ACK3AZ 0 0 1 1 T =H52 5 ACKIGZE
SLATRIELS 1 0 1 X | FEPas A
NACK%; sl 0 1 1 X [#EIEgpEEE . TWSTO=0
a 1 1 1 X |G BRA S ME(E . TWSTO=0
FB NAVEAZ g 0 0 1 0 |7—4%fE, NACKIGE
ACKJR2 o 0 0 1 1 |7-#=215. ACKIEE
i NANZAZ 1 0 1 X | FEBRRASRIFEE
EACKF‘J’KX : TSRS 0 1 1 X [#EIEEHEEE . TWSTO=0
- 1 1 1 X |42k ko BRAR SRS . TWSTO=0
X20-14. ZIEFHEEFED R X ELIKEE
FIREEZE
v
weEEronziERY [ S| stA IR[ A  Daa A | Data [ A P |
®,
FFEBIAA SR LD IR R % > Rs [ sLA i R
A\ 4
PEEEET NV AR DIEMERINE 3215 W
Y
ol R
TRVA NADT =5 NARTD ‘ =
N A A TRIERGR
FHERGECTH B ONCEEEF O LR
[ Nxsmoemm [ |wsm-3m [[Daa | A |ror s @n) 16HERERZHTWSR)

Atmel ATmegal6A [F'—4Y—F] 128



20.7.3. ZIEMEEEME

ZABTELEE TN ETITTNA MO T =4 D0EE FHEE N OZE SN ET(H20-15.2 ), AHTE LT 25ETORER SILATE D
JEIRE Y D30, ET2IT0 THERS LD LA T

®20-15. ZIEREEHIETDT —48nE

—T—T—VCC
£y WiE2 i - o~
Gl | MR A Aeffin RI| K2
A
P SCL v l . l > SCL
< . > SDA
ZAEMEHE B EEZ GO DIZITTWARETWCRASR D I LS 2 U720 8 A,
E'wh 7 6 5 4 3 2 1 0
TWAR [ TWA6 | TWA5 | TWAZ | TWA3 | TWA2 | TWAL | TWAO | TWGCE ]
mEl | LR H H OGEERT VA | 1/0

AETEYMT ELEBIC Lo T N VAR E SN ARFIZ 28R E FIA V=T 2= AN AT BTNV AT, £ FAL(TWGCE)E M ER iE(DE 5
725, TWHE —F IO LGOOITSE L, SHARTIE—FFFEOHLTNVAZIH L9,

t'yh 7 6 5 4 3 2 1 0
TWCR [ TWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | - | TWIE |
A EfE 0 1 0 0 0 1 0 X

TWENIZ2HBREL SN A 4 —7 2= A(TWDZ FF F] 272D 1 E N2 TR0 E8 A, TWEAIZERE B B OEEBTN VAL —F
MOV LT NV ADRERRIGS B (ACK) 2 3 Al 5728 1%:%3%72 THUEZR0ER A, TWSTALTWSTOIR0ZE T U0 £+
oo

TWARETWCRAFIHML S TUEI &, TWHE H B OPECERB TNV AEIZFF A 25, —FFIFORH LTV AL Z UK T 47ty
MZE- TTMNVAFRESNDETREL £, J7IE vy 0(W)ZRDIXTWHERZ F1EEEE TEIEL . SH722<(LRZRO)TIE(E fELEE ~
BATSNET . BHDOUEILETNVALWE Y MIZAE SN TLEST2EICTWINT7 77 033 E (DS 4, TWSRIHA D7 IR BBRF 52358
DET, ZORERFSITME G722 7 b= T B AR D DI DIET, %sti%ﬁ% TRIL AT & U R E EIT R 20-4. TRER S
NET, ZETEEEBEITWIR EEEEEEO M RIS S IO BTSN Db LV A, (RIERF75§68,$782 H)
ik PHZTWEAE M3 ey MO) S D &, TWHEIRICRAB LTZT —4 f\Mié@SDA IR E (NACK)(SDA=High) &R L £, Zih
IIEREE NN EZETERNWIEE R T DI X E7, TWEAZOD B H | TWHE A B OREEE TNV ARE L S AN, 28k
ELSINAIAREEE RS L, THVARRRRII TWEAD BUE(DIZ L TR CH B TE £, ZAUITWEAL Y MATWIZ 2HRELS A A5
— IR DI X 5 LB BIRLET,

TAN VEMEZBRAR L FERE TIETWI~D /097 B BAOFRIZSNE T, TWEAE YIIERE(DSILTWDE, ZDA VAT x—AlT v )t L
T2RRIESIN A Juy ) (SCL)EHHZEICLY, B OREEE TNV AL —F RO ISR IEHERIGE TEE T, ZOHT NAADMKILTE
e D EEEIL , TWHEEE) 235 TWINT 777 231 EZ A IAZ L > OfFR0) SN D ETSCL/ny /&2 Lowl AR b ¥4, D% DT 4%
[ZIXAVR 0y 05N 5B 1T THZE Tl E BVICITObNET, AVRREWEEIRFMICER ST D E, SCLIE S8R A3 K HF ]
LowlZfRFFSHL, DT 25152 LI 328 LN Z B IZR AN TL7ZEN,

ZNHDTANVEMEZBRKIETEREN BB 58 28RBS 4—T =R T'=4 Ly ZH(TWDR) N AT T e b DN A Mo SO L7232
WZEIZHEELTLIEEN,
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$:20-4. ZEEEBEEDIRERS GE: TWSROBTE S JEE4RE Y MI0DEITHE)

\ - e
weeme | EEOBEL PMITDIRE e ,
(TWSR) | NAORE TWDR TWORGIE VR ISR L i3
= ~1F ' TWSTATTWSTO [ TWINT | TWEA
360 | HFUSLATWEAS 2L X 0 1 0 |74ZE NACKILE
Acggé : X 0 1 1 78515 ACKIGZ
TIREDSLAR/WT = s
$68 | FEHGR) DasLAr |7l X 0 ! UL 7SR NACKI &
Wz {3 /ACKIRE X 0 1 1 T =455 . ACKISZE
§70 | CEMOMLEAR [ X 0 1 0 |7—4%8. NACKIEE
Aciigé ; X 0 1 1 T =855 ACKILE
FEBEDOSLATR/WC SOy = A
$78 ﬁﬁﬂ@ﬂﬁ&/—ﬁmﬁ L X 0 1 0 T 552@\ NACK 2
B =i/ ACKIEZ& X 0 1 1 T =455 . ACKILE
H%E7 4% NN |2 ym0m X 0 1 0 7 —45%18 . NACKIL &
380 | ACKJE 7B X 0 1 1 |72, ACKInE
0 0 1 0 | FiEEEREEIE~BIT. nEEE 1
o b 0 0 1 1 | RIEREREE B E~BAT, OB X
5678 NRIE |y & GO BRI~ T ISR L
388 | NACKsS A i L 0 1 0 | BB CRA IR
. ; : | | R R E~BAT . o AR
N ABR T CRRAE SR
g90 | AFCHILOT S [ pp X 0 1 0 |7-0%(5, NACKIGS
NAVZAS /ACKIERZ ~ X 0 1 1 |F5=ZE ACKIEE
0 0 1 0 | REEEEEEMESBIT NS
CEIFOHLOF -4 0 0 1 1| RIRERCEE BT, B XS
$98 |~ MEfE Formig |1 0 1 0 | MITEICEEmIE BT AL
i P ABICC A
- ) ; : | | R R E~BAT . o ARG
N ABR I CRIME SR E
0 0 1 0 RIEEEEEE~BIT B
HIsEHF D 0 0 L 1 RIEEEMEEEIE~EBAT ARG
SAD |fEGEEIE |AL 1 0 1 0 | RIEICEESIE BT GESRIE
AR N ABR B CRAGE SRR
1 0 1 1 RIREPEELBEINENBIT, JEBE XIS
N ABR B CRIAA SR A
[20-16. ZIEMEEBIEDR A LINEE
FI5ET 4% (BRI [s]stA TW[A] Data | A]Daa] A [P/s]
@/ ®)
\ 4
BREN A NIERERBIN A | A [P/s
Y
THEE CIERBGRE TNV 2R A
| ®
—FIFOHL TOT 4521 — 70 | A | Data | A [ Data | A [P/s]
@] @
Y
RN A NIERERBIN A A |P/S
|
TEEE CIERGR — B MO U A
[ )=mmonemm [ |wem=32m [[Daa | A |ro7 s @n) 16HERER (TWSR)
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20.7.4. A EREEEE

R PEEEBE TN AN OT AN EE T E ~ B EEINET(K20-17.28), KIETE M THETOIRER SIIRIE 5 H
EEIRE Y RA30D, FT2IT0 TR SINLDIEMNFIE T,

®20-17. EEREEHETDT —48nE

—T—T—VCC
HEE] A 152 e . s
GeEieEm || @ETEm S <ifin 531 5
A
PR SCL v l . l > SCL
< Y > SDA
PR E B EA LD HIZITTWARE TWCRM R D LI b E N2 T U0 E8 A,
E'yh 7 6 5 4 3 2 1 0
TWAR [TwWAe | TWA5 | TWA4 | TWA3 | TWA2 | TWAI | TWAO0 | TWGCE ]
R EAE | EE B Y OMEERETHVA | 1/0

AETEYMT ELER I Lo TN VAR E SN ARFIZ 2R E FIA V=T 2= AN AT BTNV AT, & FAL(TWGCE)E M ER ()& 5
725, TWHE —F IO LGOOITSE L, SHARTIE—FRFEOH LTV AZEH L9,

t'yh 7 6 5 4 3 2 1 0
TWCR [ TWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | - | TWIE |
X EfiE 0 1 0 0 0 1 0 X

TWENIZ2HBREL SN A 4 —7 2= A(TWDZ FF F] 272D 1 E N2 TR0 E8 A, TWEAIZERE B B OEEBTN VAL —F
MOV LT NV ADIERI B (ACK) 2 3 Al 5728 1%:%3%72 FAUTRVER Ay TWSTAETWSTOIR0Z E N T AU F4
Moo

TWARETWCRAHIHMEEINTLEIE, TWHEH H OREEEE TNV AEZ X T Al 721X —F RO LTN VA EZ U ke< 7 =4 5 1)
EYMZES TINVAR ESNDECTREL 97, HHE Y IR)ZHIETWIIEEHEEEE CEIEL . SH72aIR0W) 221525 1
BEABITENET, BHOEEETNVALRE M ZEESN TLES721%. TWINT777 W& E)E N, TWSR7§>%7ﬁ?JJ7‘£Jj<ﬁ?f§%75>
FEOET, ORI Y)Y TN TEMEER RO DD ET, %sz‘ﬁéﬁ% TR TATH N EE U7 Bh 1 X 5% 20-5. TRk
SIVET, EEMEEEEEIITWIN FEEEEO R THE N S8 IO BTSN b LIVER A, CIRIEFF 5 $BOS IR

HREJZTWEAE w2302 E LD & TWI iiﬁ%@%%@/\ﬂ‘%aﬂnbiﬁ“o ZAE B E D RN AMEIZACKETZIINACKD &
76675:193{;‘@"573 IZE > TIRABSCOMSCE~BITL £, TWI iTF VAR ESIVTORWEEEEMEICOIVE 2 DL, R E DRk
B THGE . TOFEELZTRLET, (o TEFHEITEYT 4L TETIZZELET, MEEENREZON(MEE
(TWEA75>O“C£ %75>6®NACK%$?EU)L7”:&L“C%\i%%ﬂ(ACKﬂE{n (2L OBIMNT =4 NAMEERTDHERESCE~BITL
E

TWEAZROD [ TWIE H & OREEEE TN VAR L E AN, 28R E SN AIRIZEMRS I, TRV ARSREIZTWEAD R E()IZ
TRFCH B CEE 7, ZAUITWEAE Y MATWIZ 2BRELSIN ADD —FEIIZ IR BT 2 DI 5 LA B L £,

TAN VEHEZ BRAN IEFERE TIETWI~D 8y 7 A2 BOFRIZSIVE T, TWEAE YRR E(DSILTNDE, 2OV 4—Tx—AlTIay) Tl
TSN A Iy (SCL)ZMHZEIZEY, B H OREEETN VAL —F IO USRI RIS E TEET, ZOHRT NAADMRIEE
FEMDEEL . TWHTE B P 2D TWINTZ T2 231 EZIA I L > OfRO0)SNAETSCL ey Z LowliZ b E T, FOH DT -4
fBIZAVRZByI D3 @BV EIT T HIE TEFWBVIZITONET, AVRBEWEBIRFIZEK EIILTWDHE, SCLIE F#E DN ERFH
LowlZBRFFS AL, DT =46 ZBHLIE 322000 LN ZE IR N TLIEE N,

ZNHD(TANVEWER RORILTERE LB T 5L 2RRE S A—T =2 T =4 LY 2 (TWDR) BN Z T e % O A M RO L7
WZEIZHEELTLIEEN,
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$220-5. EEREBEIMEDIRERFS CE: TWSROFTE S EEIRE Yy MI0ODFTHR)

YIMIIT DISE
REFS ERIDOEEE P Znc - .
(TWSR) N ADIR B TWDRIE/E TWCRERE TWCRERFE [Tk Hn—F)17 EHE
TWSTA | TWSTO | TWINT | TWEA
$A8 H 58SLA+RSZ (S Sy X 0 1 0 |&KT =4 NANEE NACKZAE TE
O x | o [ 1 I |74 " {VEfE ACKZETE
FEBEDSLAIR/WC | _ AT —4 NANEE 25T
$BO | BEHOR) BrSLAT |7 —siE . O |Rfe7 7 3 AMEIS L NACKS R i
R (= /ACKIS X 0 1 1 |75 ~"AME[R ACKZAET7E
spg. |7/~ {VER - X 0 1 0 |Fe#T -4 NAME(R NACKEAE T7E
ACKZfE i X 0 1 1 |54 " AMEE L ACKZETE
0 0 1 0 | RIEEEIEEEIE~BIT WEL L
B 0 0 1 | | R BmE~BIT. AR
T =4 NAMKE D Y 7T [k
$CO P 2L RIGEVEILE I E~BIT, ISEEE IR
NACKZZ/Z ! v ! O DN ABRBCRAsAZ k1S
| 0 : | | R R E BT AR
N BT AR SRR TE
0 0 1 0 | ARIEETCEEE~BAT B SR
BTy AN 0 0 1 | | REECEBDE~BIT. ARG
$C8 | (TWEA=0) 7L . 0 | 0 | REEEEEBE~BT. oA L
ACK= = N ABRBC BB R R
. ) : | | R B E BT o AR
N ABRBCCRRME SR E
B20-18. EEREEBEDOH A LIKE
HTNVAEE COT —y(E [sTstA TR[A] Data | A]Daa]A [P/s]
A
®
F LB CHIFHOR B TNV AR A
B A IR ARAR R G B T(TWEA=0) NENEE
[ emmosnesem [ |emo%km [[Dae | A |(HAOT—SLHRIEE Q) LHERIERS(TWSR)

20.7.5. FD D IKEE

TEFELIZTWELIRRBIZHE DRV 2 D DIRBERF B3 £, F|20-6.4 7 B <7ZE0Y,

IRAESESITTWIEIVIA A TR 777 (TWINT)2S5% E (DSR2 O T 7t sl H TERWZ a2 RmLET, Tt RiER <
TWINE SRR BRI X FE T,

RAESOOIL2BRE FIN AHLE N AR N E T2 L2 R L E T, N AREITT7V - DB RO AR E72L & TS TART) S Fiz 1345
IE(STOP) SR MMM EE DHFICR AL F T, ZOIIRRENMBEOFNITN VA NAM, T8 N AW, HEGRIRE(ACK)E Y D BB #RE T
T NARE N EBETWINTD R E(DSNET, NARFENSEIE T 51213, 12 1E(STOP) SR A AEF AI(TWSTO)E vy MR E (DS
U, TWINTAEGFL I FEX AT Lo THRRR(O) SN2 T R0 F8 A ZIUTTWIE TN VAR ES L UV W EE B EEIC S, TW
STOE & fEER(0) S EIT(TWCROMDO y NI BEIN FHA), SDAESCLIE S HEITBR S, Bt HEnEE A,

3220-6. ZDMDIREEFE (GE: TWSROHTE S EEINE Y MI0DFITHE)

VIR DISE
NRERS ERIDOEEE Fr Zpo - .
(TWSR) N ADIR B TWDRIE/E TWCREX E TWCRERE 2L HN— )17 ENE
TWSTA | TWSTO | TWINT | TWEA
S \HeBE [ g
R SO RMRREL - - - - | R DR T
AN IEZBIRG ST /15 15 R SR 16 312N A% B
00 |k xfpconamg |FL 0 ! ! X |TwsTO=0
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20.7.6. BIETWIENMEFZRI DA EHE
WL ODDGA TEATTEMEER T2 3720124 &« O TWIEMER BT A DO I N2 U2 8 A, B2 IEEFIEEPROMMS
DT =i HrHLEE 2 TSN, — R ZD LS 72 58 TR DB A & 2 F 9,

1. BREN RS 2TT IEZR0 E8 A,

2. EEPROMIZFi A T &G AT RS2 i3 en i A,

3. A ULNFEITSINRT TR ER A,

4. EEREDME T ST U0 ER A,
F AN B NSIEEER L F OV O H A~ ESNAZEICEZ L TR, BB I OB AT &3 LTI e ISR e
RURITIUT BT, RE FLEBEMEOME HE2MNBELLUET, FO®%IZT AL iEEBNAOHEERITRO T, ZE FEEEEOMH M
FEMRLET, (o THRE T MNTIVREZ SNRT IR EE o, BTS2 TOEME TN ADFHIE 2R LT uiE7s
57, ZOFINAT P A GE S WNERIEL L TITONDRETT, EHFEEVATATIOFRANEK T 5E, tho FEEENQLQE
PR CEEPROMIN DT =4 R4 4% 28 4550 LIS, (o) B IIRIERT —INLEEFHTe TLLY, ZOXH72HRE 7 D4
BRZIITVVA NN DR LT A DO G CHERMSM 2 X T2 L2 TR LZRITONET, HEBBSA%D FHEEIX
NAD GG HERREILET, IROIIZOEEEDOTNE TR LET,

X|20-19. EFIEEPROM7 /YA TH B IETWIEBMEFZ R DA EHE

K EAEE {5 EIE [ rum=neim
[ s| sta  w[algeprom7Evz|a]l Rs | stA iR|A|EEPROMF—#|A] P |
1 1 1 [ )oessim= i
Eil=ESEs FREPAAR AT 5 1St

208. EMEHEBVATATONAGRE EHE

B O FIEBNFE U MRS ND L, ZRED I OEIFFILL FICE > TR EE MBS NADS LI ER A, TWHE 4
BB D1 O REEA ST DT e B TSI, FIEN TF b Aa N L5 1 To 0 LI 7R BEN oD - L A U TIREE L £,
2D LB N RIS ~T 4% EET DL RBDE A OFUSRIOBFNIILL T CRRESNET,

X|20-20. N ADFr A SR{E 15

EH] 2 ZE | [ em ge
(fE ) || GHEEEm || GEreEm) 4[fn
- ¥ SCL__ ¥ 1 ¢ l >
- Y SDA v - i > SCL
< > SDA

LR CRENDIDITHE 2 I B DRI DN TRIER ISR Z 20 LitER A

o BE D FEEE N RICEEEE I RICBEEZFEITTH5H6. ZOHE . F/IEEEDOEND BN ADBE IOV TR ER A,

o BE D FIEE N R DT -4 EITH ML yMR/W) CRICHEEEEZT /Y AT 286, ZO%A . R/WE Y NEIZT =4 b b5
INTHRENEEET, Mo FEEENSDAIZ0ZH T A1 LIS T2 REENTEICIE T, - FEE IR
FHY7 M) 2T DALE (2 &> CRIE ENCE B EMEICYINEZ 20, FIIN AR D £ TR > T A 2 R H L £,

o B D FIE N B AMNIEB LTI AT 58 E, ZO8E . SLAL NN CTHIENE X T, ftho F3E 23SDAIZ0E H T 5[
W1 HALID ST AT E N TEICN T, SLANTHRE I B E IS - TEE LK TNV A R E &N D0E /R
BTHDIIEEBENE~UIVEZET, TRVARESNDE R/WE Y NDEIZ L > TZEIEEE SR BME L/ 13243 16 &
(STEWE~TIVEEZ £, THVARESHARWRS Y 7MW =7 ORLUE |2 L TR E RSB ENVEICOIVEE 2. D705, 721320
BRI D E TR CHIRBA A S 2 2 L E 9,

ZAUERI20-21. CERSET, FIHATREARR B B R B ) T B 2 O ET,

20-21. NADEE R FIEICE>THRAETIFIFTEERERS

[FaseZrt]  sLA R/W]A] 74 R
v SLATIRZ I Z ik t—méﬁ@a:ﬂm

N A% B LA ECE BB E~AT
NADSBR S AR BR MR SRR

78 NAMEEZ(Z L, NACK TR

PE , (1®) 74 NMEZIEL, ACK TS
- > (B0 7 4 NAMEREL  NACKIS B 232 (F
78 NAMEEAZ L, ACKISEEZAZ
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20.9. TWIFLY 24
20.9.1. TWBR - TWI £'yMEELY A% (TWI Bit Rate Register)

Eyh 7 6 5 4 3 2 1 0
$00 ($20) | TWBR7 | TWBR6 | TWBR5 | TWBR4 | TWBR3 | TWBR2 | TWBR1 | TWBR0 | TWBR
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

I HAfE 0 0 0 0 0 0 0 0

® t'yk7~0 — TWBR7~0 : TWI £'yhEEEEIR (TWI Bit Rate Register)
TWBRIZE y NEFER A O BEZ RO ET, byl ERA LT I EEETOSCL ay) 83 5% A % 2 8 #5500 J8 45 C
T EyMEEDRRICOVWTII20 D ey MRER AR | 2 27280,

20.9.2. TWCR - TWIHI{EILY 24 (TWI Control Register)

Eyh 7 6 5 4 3 2 1 0
$36 ($56) | TWINT | TWEA | TWSTA | TWSTO | TWWC | TWEN | — | TWIE | TWCR
Read/Write R/W R/W R/W R/W R R/W R R/W

HIHAfE 0 0 0 0 0 0 0 0

TWCRIZTWIEBMEDHI A E T, TWIDFTFA AN A BICBRIE S EZEIINT AL LD B E DT 7Y AR IR ., A5 B E DA
RS AZ I SO ERR . N AT A EER T ATZDDOTWI 7 =4 LY A4 (TWDR)~DEXSA I ON ZD—RHE [ HIECEbivE
T TWDRBTZEARBED NI TWDR~EZIALDETAIGED EEX AL RLET,
® t'yh7 — TWINT : TWIEIYAAZEKRT7) (TWI Interrupt Flag)
ZOEYMITWIRBAEDIEREZ L T L LAY 7MW 2T DISER TSN EX A= NuxT 2L > TRESIET, TWIHIEL v 24
(TWCR)D TWIENIA B ZF AT (TWIE)E v EAT—4 2 LY/ 24 (SREG) DR EIABEZF AT (DE v 23532 (DS TUWVAE MCUIXTWIEDA
FBNTEAFEOET, TWINTZ777 D35 E (DO, SCLOLowififiZ5 [ fiXsivES, TWINTZ77 15w | EZIA AL~ TY/7h
Y7 CHERRO)SNRT TRV ER Ay ZD777 BRI N—F % EAT T HIRIC @ BIRICHERRO) SN AW LI EE L TLIEE N,
ZD777 DRV N TWIBHEE MG DD T, 2D 7537 % fEER0) T AR TWITN VA LV AR (TWAR). TWIF =4 L/ 24 (TWDR)., TWI
PRAEVY ZA(TWSR)~DETDT IV ANGTE T L TR IUE R DR NI ST TEE L TLIEE N,
® L'y6 - TWEA : FEZRIGZ(ACK)EF A (TWI Enable Acknowledge Bit)
TWEAE Yy MIMER IS B (ACKN VA D AR ZHIEIL £97, TWEAE YIS ZED I, IROFKMFIHEETHE, TWINAZACKN VA AE
REnEd,

- HEENEH S HOEET NV AEZZE LTS A,

« TWITFV A VY 22 (TWAR) D —F FEONM UM L ZF AT (TWGCE)E MR B (DEN TWARHZ —F IO LA ZE LT3

- R EEEFIIEREEEMETT -2 "M EZE LTS A,
TWEAEYMZ0%& ELZEIZ L > TR AR AR B 2 28R B SN 2B YV Z L3 TEE T, THNUVARRGEIZZ D& IZH O
TWEAE Y12 ELZLIZ > THBTEET,
® t'y5 - TWSTA : BSR(START)E A B EF R (TWI START Condition Bit)
2HBEFNN D EEEE D2 L BT ARG AL TWSTAY y M 12X F9, TWIN—NUxT 1IN 20K "l gen 2 A L, BRfR
BIEN TR S EERRLUET . Ll AADKB OB E . TWHTE IS B SN A FE TR | FO%IIN AT L BR T
DRSS E AR L ET, TWSTAIXBIAASSEN B EIN TL E o2 BEIY 7 M7 THEFR(O) IR T X720 8 A,
® t'yh - TWSTO : Z1E(STOP) &M A B EF|T (TWI STOP Condition Bit)
TAEEBEETTWSTOL Y MZ 12 B ED2MRE N A 1L S22 E R L E77, A2 IESREDRINATIITESNDE, TWSTOE v NI H
BN ARERO) SN E T, EEEBIETOTWSTOE YrDBREUNTIEFIRENSORIE I 2 T, ZIUEIESEE2 AR L 4
A, TWHIBHMEIZHR E SN CUORWIEEEE BNMEIZEREY, SCL, SDATE B-#A Hi-ZIR B ICBI AR L £,
® t'yh3 - TWWC : TWIEZEZFAET59 (TWI Write Collision Flag)
TWIEIDIA LB R 757 (TWINT 0D RHZTWIT =4 LY A (TWDR)~DEXALE R DL ZOTWWCT777 R E()SNET, =
DIFVIETWINT AL DOBEED TWDRE XA AT Lo THERR(0) SV ET,
® t'yb2 — TWEN : TWIEN{EEFA] (TWI Enable Bit)

TWENE Y MITWIBHEZFF AT L, TWIA VA7 2= A IEECE I L E T, TWEN O 1 Z2ENbE, TWHESCL, SDALVIZHERILT-
I/Ob" V&R T L912720 ANATIBIR ZREA) 2=V —MHI[BESZTF I LE T, 2O v 0&2ENNDLHE, TWIZROFFIZE, EAL
AT OBEICH BRe R TOTWIEE K TSN ET,

® t'9yM - Res : F#J (Reserved Bit)
ZOEYMNITRISNTEY, WIZ0EL TR ET,
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® E'yh0 — TWIE : TWIZIYSAHEFA] (TWI Interrupt Enable)

ZDEYMNAIEEDIL, AT—HA VY AF(SREG) D EENAHFF a](DE v R E(DI I TWDE, TWIEINAARB R 777 (TWINT)AM T
HBRY, TWIEIDIA S ER BTEPEIC G E) SN ET,

20.9.3. TWSR - TWIIREELY A4 (TWI Status Register)

t'yh 7 6 5 4 3 2 1 0
$01 ($21) | Tws7z | TwsSe | Twss | TwsS4 | Twss | = | TwPS1 | TWPSo | TWSR
Read/Write R R R R R R R/W R/W

W 1 1 1 1 1 0 0 0

® t'yp7~3 - TWS7~3 : TWIIKEE (TWI Status)
ZIUBEE Y NI TWIGHER A L2AREL SN AR REZR L F7-, B FIRERF B IR TEDR A TRRIREINET, TWSROLHETME NS
by MOAIRRESF B 28y NI E Y JEAE O )7 28 T e Z EITIEE L TLIEEW, IR EHE IR REY y M 3 AR I HTE Ay A 25ty
MO TR T RETY, ZHUTATE DB R EICBRIRERELITWVET, 2O FEIIFREFEELRWTIOT -4y — M THE
biET,

® t'y}2 — Res : F#9 (Reserved Bit)

ZOEYMITRINTEY, %I0ELTHAET,

® t'yk,0 - TWPS1,0: TWIRTE 9 EE5EIR (TWI Prescaler Bits)

INHDE yMIFEAEETE, tyMNEEORTE 7 H iz HE L £, F20-7. TWIE' yMNERERTE 7 8 #3:E R
EyMEEA R T HIIZI20 D ey MRERERR ) 2 B30, TWPSLOOfE!
O THEHINET,

20.9.4. TWDR - TWIT =4 LY 24 (TWI Data Register)

Eh 7 6 5 4 3 2 1 0
$03 ($23) | Twb7 | Twbe | TWD5 | TWD4 | TwWD3 | TwWD2 | TWD1 | TwWDo | TWDR
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

AHME 1 1 1 1 1 1 1 1

EEBECTOTWDRIZEE SO REURNA M B A ET, ZEEETOTWDRIZRZIZZE LN 1M E A FET, TWDRIZTWIN
NAMVERBENT 5 FIATROBIZEZIAARAIRETT, ZAUXTWIHIEL Y 22 (TWCR) D TWIEIVIA A ZER 777 (TWINT) 3N—N 7T I
Lo TRE(SNDEREET, BAIDOTWIEIDIALINEZHRNT 4 LY 2H(TWDRNIEHF I Lo THIE TE RN ZLITHER
LCL7ZEW, TWDRDT —HITWINT A Z EL TR E(INTWARVIFER L ET, 74038 H XD N ADT =43RI
BEIA D SNET, TWIEIDIAZIZ L DK I FERED E@t@j{’ﬁé’ﬁ%b\“( TWDRIEZH NN AN L DN AV G I ET, OB
SDOEE DTWDRO NFIEATE T, N AFE A= LEENSHEIEE ~DOBITTHT — AT kbh 8 A, RN
(ACK)t 'y hD#\ NI TWIER BRI R 1 K> T B #hAY! ;?ﬁwﬁﬂéh CPU IZACKE YN BN T T A TEER A,

® £'yp7~0 - TWD7~0 : TWIT'—% (TWI Data)
TNBBE Y NI BENDNERDT =4 NAN EAI2BESINATRAZIZZELIZT =7 N MR L ET,

20.9.5. TWAR - TWI({E2EE )7 VA LY A4 (TWI (Slave) Address Register)

£ b 7 6 5 4 3 2 1 0
$02 ($22) | TwAe | TWA5 | TwWA4 | TWA3 | TWA2 | TWA1 | TWAo | TWGCE | TWAR
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
A 1 1 1 1 1 1 1 0
TWARIZHEREE DIEZERE L L TR E LTI TWIN LA T ATy MEEE TNV A2 (TWAR BN TE Y MO E S D& T, 1k
EIMETCIINELEINTF A, HETFEEOVATATIE, MO FEEIZL > TEEELLTTNVARR ESNSED EREEIZHWVLT,

TWARIZFR ESN2T R 72 A,

TWARD e FALEYMTWGCE)Z—FAFFOHH LT NV AS00)FEREDFF rIICfE i E T, TSI LT EANT N VATIELEET ML AL
FEAZRDIE —FFFOH LT NV A Z S BT NV AL T, — B On 0 ERARER B E RSN ET,

® E'yk7~1 - TWAB~0 : TWIHEEEETMLA (TWI (Slave) Address)
INBTEYNITWEROWEEET NV AR L ET,

® t'yh0 - TWGCE : —FFEUNHHE LR EFA] (TWI General Call Recognition Enable Bit)
HIE72D, ZOEyNI2BRESIN AEAR>TH Z LN —F MO L ORGEM D Z7F L E9,
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21. TTRY HLERZR

THuy iR 3SR A TJAINOE Y LR A TJAINIE  [@21-1. 7404 ik e Ep i s =
VD NI L F9, HERERAINOL Y O£ A3 R s AT
AINIEY DFELE LG EVRICACSROT 07 el | oy

HACOEYMSREWSNET, ZORBERE 24 | AcBg ACD e

</ MY DR A BT 5 IO TR E TE E S, I .
2T, ZO B ERITT ey Hols B oS L 7= FIDIA NET LD_> e
BERBCTEET, f#AFITBINN O LR, T g EIDIA D

—> ACI

ACIS1 ACIS0 ACIC — 44% /1941
Vi ACO _  TiEiEHE)
ZEZRH T > ERA
F: A/DEEBRHICHONTIZR21-1. 2T BTSN,
Truy gt B EIC DWW CII2E D [ VERE | £37 B D3R 12-6.
ZHBIRLTLIEEY,

M, E71EZF O T TEIA A LB 28 FE T, 20
i gn &2 O JE D m R A O R EKIERI21-1.T/RE
NEJT,

21.1. 705 LR A F1:E IR

Tre) R~ D KEE A ) O Z D DIZADCT~0D E N ERSIENTEET, A/DEBOZEIZNZO AT R IUfE D
., W CZOREREZ R 572 DIZA/ DA AOFFEEEE IIZS N2 T AUR 720 E8 A, SFIORDT Fu/ bl a5 % B 4w i T 7]
(ACME)t Y M3 ER E (D&, A/DEHLERISOFF(ADCSRADADENE w23 EN TUVLIE, 3821-1. TRENDIIITADMUXDF ¥4
NVEEIR(MUX2~0)E 3T Fu s LEii g ~D AR A B2 D720 D A S 22 ONE, ACMEDMERR(0), F72IZADENAZHE
(Wb e, AINLT a7 R ER~D SR A TNCHIINE v E T,

F21-1. 707 LL B 28 R ER A 138 4R

ACME ADEN MUX2~0 THy LB ER REEA S kS
AIN1
ADCO
ADC1
ADC2
ADC3
ADC4
ADC5
ADC6
ADC7
21.2. 7H0y L2 ALY A4
21.2.1. SFIOR — #%5%I/0O#8EL Y A4 (Special Function 1/0 Register)
Ewh 7 6 5 4 3 2 1 0
$30 (3500 [ ADTS2 [ ADTS1 [ ADTSo | = [ ACME | PUD [ PSR2 [ PSR10 | SFIOR
Read/Write R/W R/W R/W R R/W R/W R/W R/W
BIHME 0 0 0 0 0 0 0 0

® t'9h3 - ACME : 7HRY L8238 2 E 2555 1] (Analog Comparator Multiplexer Enable)

ZOEYIMERFLLAE L A/DERLEE AOFF(ADCSRADADENE Y MRONZEIL A E . A/DERLDO L TN T Fu) Hilgs 2t~ iz
ANEBROET, ZOEYIFHE0ZENDE AINLAT ) Wl g8 iz A NZHIINESE T, 2Oy bOFEMZ2 5l (2o T
1T EDOT7HO7 EhER 2R A J1B IR | 2 2 B2 S0,
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21.2.2. ACSR - 7+RY LLER 28 HlI{E/JKAELY A4 (Analog Comparator Control and Status Register)

Ewh 7 6 5 4 3 2 1 0
$08 ($28) | ACD | ACBG | ACO | ACI | ACIE | ACIC | ACIS1 | ACISo | ACSR
Read/Write R/W R/W R R/W R/W R/W R/W R/W

HIHAE 0 0 i 0 0 0 0 0

® t'yh7 - ACD : 7704 ELERB§Z21E (Analog Comparator Disable)

Zotyh 12 EPNDHE, THe) s ~ DB MOFFICENE T, ZOLyNIT 07 ik dsa OFFIZ 572 I Th ik
ETEET, ZAUTTEBEMELT AN VENMETEHE ZHIML £9, ACDE YIS H J HIRFIZACSROT T/ g E0 1A A7
AI(ACIE)E Y MEfRBR(0) T2 282 Lo Tr /AR I DIA AR IE ST IR E- A, SHRTIUT, 2O YIMIEEIND
FRIZEIDIAB D Z0IEET,

® t'yh6 - ACBG : Z#EE 38R (Analog Comparator Bandgap Select)

ZOE YRR ESNDE, W FEUEB L (AFRL.23V)NT ) kg ~D IEHR A TNZH > TR DOV ET, ZOE v EER(0)S
He. AINOAT Y LR ER O IE R AT ZHNSIVET, 26 HO T REREEE | 27 BES0,

® t'yh5 -~ ACO : 7HRY LEEEESH 51 (Analog Comparator Output)

Truy g gs O H R ES L, Z OB ICEBEACO~E i SVET, ZORBHbIT1~2/ny /A OEIEEZ L T-6L F 7,

® t'yh - ACI: 77105 LLERBRENY 5AH E 3K 774 (Analog Comparator Interrupt Flag)

ZOE YNNI ERH ) TO H R FENACSRO T g 275V IA F S (ACIST,0E Y MZ E - TEFR LTZEIVIA A 5L TR D IEF
W% E(DSHILET, ACSROT T/ Ll EIIAAFF FI(ACIE)E v M3EE E (DS, AT—HA LY 24 (SREG) DR EDIA A FFAI(DE b3
HESITNDE, THay kg BIVIA BN —F v PNEITSNET, R T DENIASMBEIN V8% FATTHE, ACHIN—FD=TIZE 5
THEBRO)ESNET, ROVIZZD777 ~FaEl 12 EL 2L L > THOACHTAEER(0O) S E T,

® t'yk3 — ACIE : 7+RY LEER 2R E|Y) ;A A& 7] (Analog Comparator Interrupt Enable)

ACIEE Y MASGRER L A2 D, AT =42 VY 2 (SREG) D RFIVIALFF AI(DE Y MR3ERE (DS TN D&, TRy Ll ER 5 0IA - 354
ECENET, fwmB0EENNDE, ZOFIIARITEEESNET,

® t'yh2 - ACIC : 7104 LLER B4R ERL ENEF ] (Analog Comparator Input Capture Enable)

B EENNDE, ZOEYNIT TR BRI L TRENSID A</ I AL O EREREZFF P L E T, 2054, Egs itk
HEARZAA /A0 B LSRN0 IA Fr D HEE T B BE L (Y ) B PR BE 2 F H S 2 Fl A 7 Al i B A ] B ~ BRI B S iV E
T, MER0ZENINDE, THuy hlgs S SRS RE R OB I AE L E A, LB DI A~ /) A LTE R DA B B 3 5121%, 4
A= /I BENIABFF ATy 28 (TIMSK) D FfHEEID A B FF Al (TICIEDE y MRER E (DS V2T IR0 A,

® t'yM,0 - ACIS1,0 : 7707 LEERBEEN YA A FE 4 (Analog Comparator Interrupt Mode Select)

ZNHDOE yMNILIAR DO E D FGNT Fuy AR EIIAAZEE)  01-2. 7400 LRV A K S HEBIR

ﬁéﬁbx%&&i;—;?ﬁ%iﬁﬁm_Z'T‘\féf};ﬁ%%m)K o ACIS1 ACISO BVAHFEERM
ACIS1,ACISOE 'y a2 B 4 BT ACSRODTH 1/ H R SR80 iA 0 5 3 BT R ()
FI(ACIE)E Y hEARER(0)F 5 Z E Lo TT 0y He a0 iA Zr VAR (tfgﬁﬂjjj AR
LIESARITIUT RV ER Ao SHRITIE, ZNHDOE Y IMPIETESN — —
BRHCEIA LS XS E T, [ 1 | 0 | umesmoTRE
Heigegs o o L5 -t
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22. A/DEHZS
22.1. ¥

o 10ty My fRfE
o By IEEARMERR 720.5 LSB

o HokPRERE £2 LSB

o ZE PR 13~260us

* 76.9kSPS(ERHL/s)E T (e K53 fi#RE T15kSPSET)

o 8FvANDYU Y N TN AN S1% B RN

o X 10, X200 BDIEEREfH&2>DZEB A S Frpn
o A/DZEHARE Rt A H LIS AIEE D LERI 2

* 0~VCC A/DZEH# A J) L #iFH

o SRIRTTRE22.56V A/DZE AL YEE T

o SHLf5E & B D 28 WA {E

o BVIAZILO B LB L DA/ DA HLER If

o A/DEHSE T EHIVIA IR

o IR IETE REME S IR RE

S EE AN FYRMIPDIPICR L THESN TOER A, ZOMBEIZTQFPEQEN/MLEIZ R4 2B ED R FFSVET,

222 HIE
ATmegal6AIX 10"y MNZER LLERA/DEWAZE R T, ZOA/DAEBAZR IR —FADL YNBSS N8> DY) ) T/ N EE A%
AT RN THu) L EAMIEE SN ET, 2OV Vv VN EBIFEAJIZOV(GND) S EEHE T,
FAUATL6BYOZEEEEA G TR LET, ZEA S D2-2(ADC1,ADCOLADCS3,ADC2)IZ. A/DZEHART D ZE) A 118 £ T0dB
(X1), 20dB(X 10), 46dB( X 200)DHalE B A 3~ 2% 28 5 Al BE7e IS E DNl SV E T, 7o DO ZEE) T Fus AT 1d 38 K Ha i
FADC)ZHHL ., — HMDADCAINIFER R AT T E L TRARET, RS X 1FE2IE X 10MEDLNDGA X8 Yy My fiFEeE 3
FFCE, FIE X 20003ME DN A5 1XTE Y My fREED HIFF T E T,
ZDOA/DEMRZHIA/ DA ER ~D AN BN E W — E D CHREFSN DI E A RAET DR &R FF(S /MR &3 A2 FE T,
A/DEBIB ORI 22-1. TRENET,
A/DERIRN T BES =T ey IR AE LV (AVCO R HVET, AVCCIEVCCHHE0.3VENH &S TRV ER A, ZOL VD
Bafor HIEIZ143H O T BRI BT THA B LIZE0,
IAFR2.56V D NI HETE [T E721ZAVCCHI Ty 7" ECigfitsivE T, ZO RIS FEm Lo 207 V2> TAREFY’
VCHME N T o7 e 0Bl CEET,

X22-1. A/DZE 2R ERE AL

EREHI0IAD BRTT) Ak A/DEGET
D23
8-bit Data Bus __—| ADTS2~0 Fl0iAL.
< — D
$ & 15 {87 b o
A/DZ ERENV Y AF A/D 2 1E /4K e A/D F—4 V24
(ADMUX) LY 28A (ADCSRA) (ADCH/ADCL)
A A
GND 73| 2|2 2|2 =] 2 ziglelzl glzlg
Losvivi S EE E EE E E R =1 =5 7
HUEET ol o= = @@Jfﬁ < == <| <| < > e 8
¢ R |« S o || |2
Y Y Y VY ¢ Y ¢
FrrV BN
MUX 558 BN 25 i I B
¢ .
> VN TN ZEERIR :
2K — :
CADeD, 2EER S&HEE 2
<IN B8
(ADC2) > j
(FDED > X
ADCI I’Z%ﬁ 1
2 e A/DZ

Atmel ATmegal6A [T—4Y—}] 138



22.3. 1E

A/DEMERI LB R 2@ L CT7 ey A JIBIEZ 10 v DTV B EH L £37, fF/MEIZGNDAZFK L, i KMEIZAREFt Y D
E£-1 LSBEFLFT, A/DEZEIFERV Y A (ADMUX) D FEHEE 8- IN(REFS1,0)E y MDD EZALIZIY  {EE TAVCCEZITN
H12.56VILHEE L ASAREFE /I EEGE CEEd, ZONERAEIEE L I3 MHEE W FE T D720 IZAREFE T2y 7 HIZ k> TF
7 (HEERE A D IS TEET,

T7Her A5t EZEBFISIZADMUX DT X #VER(MUXA~0)E y b~DEXIA LI L > CRIZTNET, GNDEEE HUEE L (1.23V
WIS HEE E(VBG) 21T Tl  EFDADCASIE V(ADCT~0)b A/ DERASR DY) )V /N AL TGERE T, ADCAJIE VD
PRI BRI IE SR~ D R IE R A ) E LT E T,

ZEIHTFrANVRERIINDE, EFFGERIGRATA NI T ANVE OEBI L2 RACHERRBCTHEIELET, ZNNLIOMHEEL-E X
A/DEBZED ANTNZIR0VET, Vs v o FravidEb s e, FIfSHERgs AT R (RS E T,

A/DZEHERIIA/ D HAHIEE /IR EEV Y 22 AADCSRA)DA/DFF A[(ADEN)E v bR EUNZ Lo CEMEI) AT S Ed, FEHEE L
ANF NV OEIRITIADENAH E(DENAHETEML FH A, ADENBERO0)SI TWAEA/DERIITE I E LRV O T, &
BETDHIRIEERE~AT T DRIICA/ DAL ZOFFIZYIV R 2 5 LN HELE S E T,

A/DERLERIZA/DT =4 LY 24(ADCH,ADCL) CrRENAB 10 v O AR L E T, BEE Tl 205 Gz (16t vt v
fAII0E YN TRENFET A, ADMUX TERZIEINADLARE v a3 E(D) T 52 E2d0, B TEMZ(16E Yyt v SHI10E Y M) T
REET,

ZOFER NI Z A IESIL, SE M Z DR E N LB ESNRWIEAIZIADCHE it e ZE TRV ET, SHRTIURT =4 Ly AID
NEMNECEHIZ R T 2D DRER) ZRFET BT, ADCLAFIOIZ, WIZADCHA G EN 2 720 E¥ A, —FEADCLA
WENDHE . A/DEBIENLDA/DT =4 LY 24 (ADCH,ADCL)7 7 ¥ AR ISV E T, ZHUTADCLASHEEN TLE VW, ADCH G F
NARNZENTE T 35&, EHHDOLY AY(ADCH,ADCL)S &IV T, EDOEHNLDORER D Kb A A EH L ET, ADCH
NEFHEENDHE . ADCH,ADCL~DA/ DT 1Y AN FH A SN E T,

A/DEWRERI NI A se T RSB CE5 B HOEIIAZNHOET, A/DT =4 LV AI~DA/DERERT 1Y ANADCLEADCHD 5t
FIAB A TEEIE SN TOBIEGE . Bl T DERE RN KON THEIARIREELET,

22.4. ZTHADEAR

HAAMZE#21 FADCSRA T B A(ADSC)L y MZ G FR 1 2 EL Z LI L TRtAES N E T, ZOL yNIEHNEI TR THAIRY, LI £
O, BN T SNDEN—F T IZE - THERO0) S ET, ZHASHELT TISEI A FrvisRIZhDE A/DEMETZ DF vV ZE
WA FAT T HANCBIIEDO LA E FHET,

RDOVIZ, ZBHLITER 2 I E) I > CHBIICEB T E3, BB ENIA/DHIE/REEL Y AFAADCSRA)DA/DZE 1 H #h it
FFFA[(ADATE)E v bR E(DIC L > TR R[SV E T, BN TTITHRFER/ OB%REL ¥ AH (SFIOR) DA/ DZE Ha il 5t i8R (AD TS2~0)t 'y b
DR EINI-TRIIN T T, BALKENE & I ER SR EDE A/DEBRIE DB SRNY oL, BEBHGEINET, Zh
X —ERIBR COLHBRLED Fikaet L E7, 285 T BEE BN RIERE(DSNTWAGE I OL BT bShEE
Mo BHPIZZORENE 5 ETHO RN ELE, ZOM(zyy NIIEINET, IHELTZEIABRNEE L FTIAT4A VYA
A(SREG)DEENDAAFF rf (DE Y MAIEER(0) T . BIVIAAL TR 77 DR E(DENHZEITTEE L TLIEEWN, (o TEVIAL AL ZX
FTICEBRNEE) TEET, TNEBROEVIAA R TH LA RE T 572012, FIVIAALZR 777 1TRERO)S 2T X720

FHA,
[22-2. A/DE 15 B Bhi ) [ B%
ADTS2~0 START [ reran
ADIF CLKADCy
iz = —LD*:D— 5 Wil e
FIVIAFTTn — Rt

ADSC

BT E L CA/DAEHSE T EINIABRER 777 (ADIF)2fEHZ &%, A/DEBAIHTFIT R OEHNTE T INDHEEITH IR A 4 B
WA ET, TOTOA/DEBITEGENE CEiE | MG BE ) EA/DT 4 LV M E B L ET, DO HITADCSRA
TADSCE yMIGRER 1 2 ELZLIZE > TED 2T TR A, ZOEMETOA/DEHEHIIA/DERLSE TEIVIABLE R 777 (ADI
F)MBEEROO)SNDEINII ST, 7 e B e FZITLET,

HENEE DN TSN TWAEE . ADCSRADADSCE yMIGHF 1 2 ELZ LI > THIME A BIE TE £, ADSCITE N EST
P Z PR L0 h M % 97, ADSCEyYMIZEWAMNEIBRIES -0 H ST, BT L TR E T,
ZEHUTA/ D HHES AR RE D IS Ko THBHAEE NS £ 77, ZOMEBEITT AN MR IEBIEEA/DZE HUMES AU IR B E 22
AP LET, SOV TR I43 H O T B RBHEE | 2 2 <7280, GRIE L@ MENS29T:800)
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22.5. BB B EE#AM4IVY
BETE TOZ R LR A BT KO REEAE 15D DIZ50~200kHzD A 17y ) A $E  H22-3. A/DZHAETE 4 B L iR

MBEELET, 108y EOHIRWSHERES LB L SNDR 5, A/DEHZR~D N )70y CK
7%(&;&!ii@%b\%E&@E%?%‘éf:&)ﬁ:200kHZJ:D%)I%<VC%iv§—O WDI::; Tt /]\Aﬁlﬁﬁj\%uu
A/DEBIRIX100kHZLL EOE AZRCPU Ry B2 1 AURTREZRA /DA Ha/uy) | START fley ey s s e ey
JE W $5 AR T D RTE Sy JH e E A E T, ZORTE D EILA/ DA A IR REL v NI N R R
2Z4AADCSRA)DA/D/ay /R (ADPS2~0)E yMZ > TREESHE T, AiTE 4 & &5 Ol 0|01 5|55 =
IXADCSRATA/DFFA[(ADEN)E v b D% E (12 &> TA/DE B SONIZ S 7= 7 VY v v v vOy
D EHEE AR E 97, ATE S B R IZADENE Y MSRE(DENDIR EfTEIR D, | ADPSO A/DIS B
ADENA 0D RFIIMkFE )y N UET, ADPS] ———— > @Rf /
ADCSRADA/DEHBIEA(ADSC vy MR E(IC LTV sV v N A% fag | ADPS2 ———>

BT 5E . ZOERITEBROLERI IO - EET, EBAN LI v

Y DOFERIC OV T EH O T EBIEIEFr L 2SR L TTES0, A/DZEHay )

W OEBITI3E By B TIThiLE T, A/DEHINONINHADCSRAD
ADEN=1)#& DA DOZEHLT ey B &2 P 32720 1225y A I E7,

FEE OB B & AR FF (R B hA ST B 5 B WA D BR AT 1.5 WA ny 7 JE W IRl B # D BIAG 14 13 .58 #nyy A it 4, &
a2 T 3DL FERDBA/DT 4 L 24 (ADCH,ADCLIZED L, ADCSRADA/DZEH#5E T EIVIALR TR 777 (ADIF) S iR E(1)S
NET, HMAEHENEADATE=0)TIL[ERFIZADCSRADA /DM AE(ADSC)E vy b NMEER(0) SN FE T, Z D%V 7 M T IX W
ADSCHEFRE(1)TE, HHREHIIE R ny ) DO _EFm TS ET,

HElEEIMED DS, FE 2y e T E R B AR vy b S E T, 2T BN E RSB WG £ TO—EDREARFEL
*9, ZOEECTORBMGIREFHIELENE R E/2DE SO EFH% ., 28 ny /A CEREAM ThvET, RS aHEREEE Ry
BH SIS LT, 1BIND3 CPUZay/ AN E LS E T, A/DEHSE T LSO ERILO B B 82 Lo Z=ZhEifEa i) L& &
T2 ny ) L BEE LU E T, ZIUFA/DEMERNEA L . 2 1EF U CHEF i SN2 il s20mnsE T3,

G A B ENE(ADATE=1) CI3 A58 T E HIZHTR AW BIsE S, — FADSCIX I F0F7, BHEEM OISOV T
R22-1. 2 ZELIEEN,

[X22-4. FNEIZEHSAI) MZE HENE)

p IIEIAE i > ROZH —
ASHRJE I [1 T2/ f12[3[1aJ15]16]/ f22[23[24[25] [1[273
ZEtIny) ‘ 1 4 t
ADEN _ [ | \ 3 \ o\ 0
ADSC [} \ | \ P o
S S y S— ) E——— — ;
ADCH,ADCL 7 ) DEOERE ) / [ ZEoZRE |
[22-5. EEE MMV CHILIRENE)
- PN S > RO —
IS A I [1T2]3[a[s[e6f7[8[ofrofJuf12]13] [1[2T7]3
myy AL Y T L L L L L L L L L f
ADIF | D 0
ADCH,ADCL, — DRy 370 [ ARoEBRE )
HEEE . ‘ : | ) HEE T -

Atmel ATmegal6A [T—4Y—}] 140



X22-6. \BH E SV (H BB AL HaEh(F)

h T AR > | RO
ZEHJE T 3I1|2|3|4|5|6|7|8|9|10|11|12|13| 3
g Yt W_W_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I_I 5 f i
[ YEESN| / | | l/ (1)
ADATE _/ : St T ‘ ‘ (1)
ro : ol X 1
ADIF L — PREFAR \‘I Lo 0
ADCH,ADCL DO BE [ Ar0ZBE |
AiTIE ) AR | T 4> 8 25
)'IZ/I\J \gi S E >\HZ/f\
X22-7. EfEEHRBEIM130Y F22-1. A/DZE HA RS
— W e ROZH — ZHarER RiEFER pagudicdinl
EwEyES 1] 2] Bl 123 Wla1 254 13.5 25
wpoy L TLTTFL AT L5 13
ADSC 1 1 H Bhik Eh A 1.5 (2) 13.5
CEHGET : 3 <1> 1.5/2.5 GX1) 13/14 GE1)
AP 0| E BRI SO ER T
GGG W”MW | A'E'NM 0| 1 CKADC2OIRBEICH TR GRIE: HmIED DB,
WIE-SEEME — ﬁ;ﬁﬁ

225.1. EFHEEFrRI
SEFFIRF YN EY X D T a2 EZBICANDIVLENHYET,

FEENAS AT W 0y ) D O LN /ey CKADC2IZ R b S v E T, 2O R BIXER &R FF 23 CKADC2 D R E AL AH Tt &
BHEVH X G IETA/DERERA VI =T 2= A K> THEIIZATOIVET, CKADC2MLowD R (Tl FF 12 L > TE B BRtA S LD
ERNH A TO MG A WD), Vo) v 2N A EWROR ORITE 53 JE Uiz ray ) JE 51325 Haymy 7 JE ) & [R U 28 s
720 Ed, CKADC22 HighD B2 12 k> TR BALAI LD &, RIS O 7= D 2 148 # )y ) AN 20 F9-, i
IEHAENVE CITELATO TS T EHITRO BB BRIES L, ZDOFFZCKADC2A HighD 728 . H B BRIAS D4 C D
ZH(ENS . WIElZ2 R OIT 1428 8 0y ) JE 720 £,

FFF BT BRI B IO THAIRIE 4k Hz T b S TOVET, L0EWE A IEEAUEIR A0 b LivER A, FIfSE ST
R X0 b BRI 0 & S T AJHME B DA AN EKIEE B 25— 2 T4V M D _RETY, A/DES ny )& B
BN B i s il FR AR BAAR 2 Z L IR B L TRIZE W, B2 1EA/DZEH ny 7 [ HA 36 us TIE, ZOF v R O HHE 213 M RS4RI
12kEREL/ s TO I E T AMIFTFEET,

FEHEABRIR T AV ME DL, BB ENC L > TEMPBIAS AT G A/DEBEIIE O, OFFIZUIVE 2 S22t E
A, BEEEBINEDONDEE, A/DHRTE D HSHIE BB ES N RN by b E T, FISBIX A LURIOZELIZA/DE
Haray ) \ZBAfR T 5720 ZOEBUIAE N TIEHVET A, FEBEIOA/DEBBOBEVELE (R L2 D% OFF FI(ADCSRADADEN~
DOEXIALHE DI EZAR)TIL, R L-EHREIRIEH) ST NFEITENET, ZOLEE LT-EHOLORE RITA R T, 34
AT OWTTIA0E D [FIE R R EE MMV 12T ELTESV,
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226. FrAVEBERETTEIR

A/DZEZFEINL Y A (ADMUX)DF ¥ AV EER (MUX4~0)t "y b FEHEFE [ 3R (REFS1,0)t y NI CPUASELIBIZ T 7 ¥ A B 7= D — KL
/x&%@bfmszﬁ@éhi% AU F AN EREHEE L OBPUNEH T DR IR EZATIEFITIDOERFEL £ T, Frrvb i
BRI LD AESNDFE TSI E T, — AP IEED L A/DEHRERITKRTL CTIE/ 70 bR B/ 28 R [ 2 Of
FET DT DT T AN EFAEE [E OBPUTE E S ET, M2 BB XL 5E T (ADCSRADADIF=1)RiD e % O 2547y 7 & H#
THBMLET, ADCSRADEHLFHAG(ADSCOL y M ED I8 DIR D EWL 0y ) D E RS CERPIMGELZLITHER L TLIEEN,
HE>THEHFITIADSCEZIA AL | 18 0y JEHIGEGE) ECTH LW F v F 13 R HEE R UEZ ADMUX IS E) 2N e A HESE
ShFEd,
HEhLEN MO ND5A . BV E R O EER R I E CEEE A, BHNHHE EIZL-> TREBINAIITHIET5I12I1ZAD
MUX®D TR R Bl 72 R B SRR T R0 8 A,

ADCSRADA/DFFAI(ADEN)EA/DZEH F Bt @ ZF 7 (ADATE)D W 7 3 1 2 E D e | (Al CHEIA LB EGE T, oI
TADMUXDEFENLHE, FHABF TR O LN IHEE E EITHTREEDONEEICSNDINE MDD LM TEER A, ADMUXIE
WD FETEEICEFTEXET,

© ADENFE/ZIZADATEMRRRO0)EN TWWHEX,

o LHABRIAT: . BRI ny ) JE WGBS,

o IWHARE D, BRI L L T 72 EI0IA 7T 7 DMEFRO) S NADERTE T,
ZINBEHED 1> TADMUXE B9 58, Fiak EITIR DA/ DA EE KT L FT,
FEENA ) TNV E B DRI B NN _RETT, — BB ATV AR IEN TLEI L, FIEBITHT LM
ﬁz‘*a“é@z:125us%%r§ﬁ>ﬁ>57b>%>bﬂiﬁ/u PE- TEBITHTZZEN A FHr V3R % D Fe 0] D 125us NIZBREAS LD R&E T iz%@
FH A, Fold, 2O A RITEES A RETT,
(ADMUX®REFS1,0t v O FIZ L D)A /DA FUETE T8 F 1 O A DO ZEE A )8 #TtU T [RIUREE (&)W 3 gk 5 &
NHRETT,

22.6.1. A/DAAFr2I

FRMBIR A ZE B DI B I IE LT AV TN D Z LA AR FE T A2 IR DI #H 25T _R&E T,

B BB ClLE T A 1A D RN TV AR A TSN, TV IR IFADSC~D | EX AL | 1B H/my )/ JE A HE S
NAPHLLNFER A, SIFE X, IO BT BT AVEIR A E T ARNCEEN S T T HETRHOIETT,

Ho A HENE I IR WD EH A AR DB F e 28 A TIEEN,, TV IIIADSC~D 1 EXA L 18 H ny ) [E T
EHEINHZDPHLNER A, EIEE L, OB HERHFIETRIOERNTE T THETHDL, TORITTrAVBRINEE T T52LTT,
BEIZR OZEHa 0 B BIHIZBRAES IV TWDD T, IROFERIZE T OF v VBRI F97, ZIUTH S B HU T LW F Vg iR %
SR E9,

FEBNHIEF v 3 ~EI0 R 2 DR H BV AL (7 1y DTS £ EE FH O E R NS B2 O T, ) OB 3B 9972 EfS -
TLEIMDB LI ER A, i 1T DI Wil T I DRI B 9 _RE T,

226.2. A/DEBREEET

ZDOA/DEHH O FAEE [E(VREIZA/DE BRIk DA MEi B2 R LU E T, VREFZBIZ DV 7V 20N A FH ML $3FF T H )
DR IR AELET, VRERIZAVCC, WES2.56VILHET R L | SMMBAREFE Y O E s L TN ET,

AVCCITZ BN A4y F A8 L CA/DERE B SV E T, PNER2.56VIEUEE [ IX PN IEHEN VN vy 7)) BIE(VBG) D DN EB HE IR
B L TAERINET, EHEL0%E THOAMTAREFE VI EBENIIZA/ DA~k I, AREFt™ EGNDRIZay 7o & ki
THILICEY, FLUETRE ci%&%ﬁﬁﬂé%owm&b%hia“ VREF(EENEL R AT e =4 /X* FHEAREFEY CRIETAZEHTEE
T, VREFIZEAVE 2 VA 1T, BEMEATR DOHBYATAN TERESNDRETHAZLITHEE L TIEEN,

i 3 DSAREFE TR S VT [E B BIEIRIC T 5705, ZOSMNBEENZ OO NEFEHEE T LML CLEI 2 HEHEIRZ
D i AN T D FEYEE JE BN 2 > THR0FR A, R ELENAREFE VIZEIINESIVRNRE, B 1T R YER 8IS LT
AVCCEN2.56VEEHEE L OBV X N TEET, FMEEEPAEIV R X1 D RAIDOA/DEHRE RIIAREMIS LIVT, fEHE
WL OREREMEIET D ENHERS N E T,

FEENANTFYIVIMEDONALES  BATE BT IT195HOR2T-1. CRENAIVBAVCCIZIL T RETIZHVFT A
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22.7. KRB RE
ZDOA/DEHIEITCPUAT Ao JEA1/ OWFE B L 7= M5 A B 720 IR IE T RE h D 28 e v REV 4 A M IR IR RE S R ©
T, ZOREBEIZA/ DR IRIENEL T AN VEIME T 2 £9°, ZOMBEA IR O FIENMEDLN L NETT,

1. A/DEHE A TF AT (ADEN=1) &7, ZHiH T/RUMADSC=0)Z &2 R L TE &, BUMZS HB) /E)NRI(ADATE=0)X4, Ho
A/DZEHSE T EVIA LD ZRI(ADIE=DE IV TUWRITIUT R0 EH A

2. A/DZEBMEFAR(EIIITANVEMEICBITL TIEEW, —HCPUMEIESNTLE I, A/DEHERIIEHA LD £,

3. A/DEMTE T RN OBNIAL B ST X, A/DEHLSE TEIVIAARIICPUZEEEI L CTA/DEHSE T EIVIAZN—F & F
fTLET, A/DEWSE T RO EIIALNCPUL B9 5L ZDEWIALNFEITE L, A/DEWTE T EDIATRITA /DA
Base TR SN E T, CPUIZETRSLEEPA BN FATENAE CIHEBENEICE EVE T,

TAN VEIELA /DA BRI EN E 2 Bt DK IE TEBE A~ T DHEFICA /DRI A H BIHIICOFF A~V 2 S & ik
BL IS, AR IR RN E B ERT D20, ZO X7 AKIETERE~BAIT T ARNCADEN~0ZELZEMHER SN E T, =
DIH 7R IETERETA/DE BT RIS, 6 FHE DA EHO FA T T DIGE . EHE XA i Re 50720 DR LT-(W)
[N AAE R T DD IR IETERED DL EN % IZA/ DA 2 OFF—ON(ADEN=0— DIZYIVEE 2 5 Z L HESES v E -,

22.71. 709 A A [EIEK

YU N AN FIFeRNOT ey B IER22-8. CRURENE T, ADCnlZEIML7=7+H0r7 (8 B)IRIZE DF vtV SADC A J) &L Tt
I TWVBENEINITHE T LV EEEFOL VDOIRNERICEAINET, ZOFvrvngEidnse, 7y g B)IRITE S HET
(AT DB B Z L TS/H 7 2 BRE L 72 AUE 720 45 A

A/DZEBERIIAERI0kQ FELLUTZ N FOH =4 207 Fes 5 S ikl ®22-8. 745" A S EE
STVET, ZOLRT RS (E BIRAHDNDARE, BRI ThEnT Ve

LX9, KOEWA =70 2Tl (g SR D256 . BRI A# R I
(BUIEAS/HA T v I BT H7-DIZ(T T E )RR ENLS WO 2 B LT 5
IR ELE T, MBELEINAS/HAV T U ~DO R EE /N T 5720, & I13%E
LML T DIRAVE =S VAT Ty (G BRI T & e HELE SN FE T,
ZEEIRT AV E DN E . ZOANEEKIZSZDESTRADDT, $100kQ F _

P L T OB A E AR L T Cs/H=14pF,

B TEARNE B OISO EERET BT 01C . & DFARMEL Th A% A E W 5 T
(fADC/2)EVBEVME B B FTET RETIEHVER A, HHEIZADCASIELT = VCe/2
B 52 HIINT 2 A AR @ I 2R (m =" A T4V T W ENR B R iy 2 IRV RS Z &
PHERSNET,

22.7.2. THRY M EE T
TNAARNINDT Y BNV EIFE ST s IE ORG B8 % KT b LY ®22-9. A/DEHRENE Bk

EMIZ AL ET, BB BIEENLERG A ROKEEZEAT 5L
IR THEBF LA VAR CEET, gg@@ ”””””””””””””” 3
1. 7F0 (BRI A T RE/R IR BAEIC L TIPS, 2Nk @il B e e ey |
TV MR E R T B 2L &P o TIZE Y, ol 18 B O O .
2. FAAADAVCCE VITE22-9. CRENDINCLCIRE SRAR ML vy | 2 39: 9: 9: % =
MR FEIE(VCOWZBERESN DR ETT, 38| [37] [36] [35] [34]
3. %Zg?%%?%%%%%{&?ﬂj—ékwQlA/D%@@%&%fﬁfﬁ%ﬁE%4ﬁo 3,,,,,,,,,,,,,,‘ 3_—3|ADC4 (PA4)
4. ENNDADCE=b LV T VANV I EL TE DD GG . 2B A ; BB 05 (s 10uH |
HEAT AT B BN N TEE T, ATmegal6A | [31] ADC6 (PA6) |
- [30]aDCT7 (PAT)
29] AREF
S 0.1
N Avcc 1
elpcr(roscy)

22.7.3. EHRA 7ty NEE DA

FIFGB 1IN E DN (A7 1y N TEDIZT N T D AIA RN AR IE R EE 230 F97, 7oy RN O 7% 8 2801 X il 7=
FIATNIH L CRICFr ANV RS LI Lo CEBIICEHCEE T, TORICZORE AN ITFH G BB 7T CIRFA TEE
T ZOBNAFEZIRN Y7 W27 FIEOE FILE OFvxv D21 LSBLL FIZE T&£9,
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2274 A/DEBRDFEETEE
VIV VN A JJEEOnE v hA/DZEHLIXGND EVREF[H 2 2D CEARAVICE B L F3, FIRMESF B1X0E L CTRHi A, e EfF Biden
“1ELTHERE T, UL FORFENT A TR B D DR AR LET,

* RE@EImBERE - B22-10 B20-10 TRIGH7yNEEE  Boo-11 RIBEE
BAOER 1($0002>5$001) TEAEER 41(70.5 LSB)& L N N -~
NfwATY, #AETo LSBTy, | [T 2 R N o o
° FIgAE - H22-11. & s 5 e
S RE R IE A% O Bt DR 1 ($3FED H$IFF) THARE | # &k
BROIK 1.5 LSBEL F)LH <7 (i T, a0 | B STE
o BAEEMMERE (ND - F22-12. Bl R 5| %
SRR RER LR D2 TOBR A CHEERS | |6 L / R
ST R 22T, BARMEIX0 LSBT, - 70/ VRer F41s  VROP
° WO EEMRMERZE ONL) - K22-13. AJJEE AEE
FSO I DIEBEHE 52> DR 15 ) CEAR I BHE (1 ) )
LSB)X b7 e KARFE TS, BARMIIZ0 LSBT, B22-12. A FEMRIERE R22-13. R IFERIERE
e BFLRE o . 1
AEDREECANTIEE BT 57, | LSBHLA | &7 =
HANEEFFA IR CAEOFF 512720 F T, ZOMEITHE IS ??& 4,-;& . i
+0.5 LSBT, : QOS2 1

%S X & .
o HERPRERE L 1 a
WIELRN R TOBE R CHER ML~ RARE |5 | 0 o 5
T, Chu, EATREE, RIS, EERE, JERH /e
EQHBEO AR TY, BARMEIE0.5 LSBTY bl i, / :

78y ANJJ#EE VREF Ty AFEE

22.8. A/DEBDIER
ZEH5E T (ADIF=1)% , ZE#aks FUTA/DT =4 V¥ 28 (ADCH, ADCL)THLE T,

VIV VN AVEBORERITA X TRENET, VINIERATZ AL YO VRER VINX 1024

TR A T IEUER T (145 HOF22-3. L F22-4. 2 T B 72E1Y), $000ILGNDEEL APC= " ke
$IFFILIEA T BB -1 LSBARLET,

EBTFRV MDD L, 2 ORI X TRENET, VPosHIERIEAN LY OE (VPOS— VNEG) X GAINX 512

£, VNEGIZIXEE A v DELE, GAINITRA TSGR, VREFILEA TS REEL TS,  4DC=
ZOFEFIE-512(8200)~+511 ($IFR) D20 R4, i & 23 R O&
FrRRERELZWRD, fEROMSB(ADCHOADCY)Z#iteZ & TH 372 EIIEH L TLIEEN, ZOE YA 17251XE OfE HRix
— 0 BITFOFERIT+ T, E22-14.13 =B A& OGSt A RUET,

$22-2.13 78 A N F vV OF(ADCn-ADCm) 2> B HEFE [ (VRER) CREIZIN TS E O 1 5O RERLET,

VREF

#*22-2. ANBELEHAFEDEE B22-14. ZEA D EHAIEEE
VADCn FAHLAS | XY H10E(E A,
VADCm*VREF/GAIN $1FF 511 $IFF -
$1FF 511 Ll A= \JJ_
VADCm*(510/512)VREF/GAIN $1FE 510 fk L A ;
) ; -VREF/GAIN £ 5 TF ;
VADCm+(1/512)VREF/GAIN $001 1 %%’}V? ‘l_ﬁ_rsﬁ $3FF ""I_I_f'
$000 0 ; J VREF/GAIN
VADCm—(1/512)VREF/GAIN $3FF -1 :
! ; L
VADCm—(511/512)VREF/GAIN $201 —511 S $200
$200 -512

f5l: ADMUX=$ED(ADC3L:ADC2ZE8)10fZ A 7. VREF=2.56V. i z)T. ADC3723300mV ., ADC2/3500mV DA .
A/DZEHE=512 X 10 X (300-500) + 2560=—400=$270
E->T. ADCH=$9C, ADCL=$00. ADL.AR=072%, ADCH=$02, ADCL=$70,
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22.9. A/DEMFLY 24
22.9.1. ADMUX - A/DZ E 55 ERLY 24 (ADC Multiplexer Select Register)

E'yh 7 6 5 4 3 2 1 0
$07 ($27) | REES1 | REFSO | ADLAR | MUX4 | MUX3 | MUX2 | MUX1 | MUXo | ADMuUX
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

AIHE 0 0 0 0 0 0 0 0

® t'yh7,6 - REFS1,0 : E#EFET1ER (Reference Select Bits 1, 0)

ZHHDE yNIFTR22-3. TRENDIICA/ DA O FEUEE E 2B OET, TNHDOL yIMABHAFIZEBIND L, FOZE F T
MNFE T THADCSRADADIF=1)F CTHEiL A, AREFE NN AEE L HIINESND5A . NERO RIEE L fEb i Ttz

NEEA,
F22-3. A/DEBEDEEEFEIR
REFST REFS0 EEERE
0 0 AREFE Y DA FEHEE T (AVCCENER2.56VILHEE EITUI s LET, )
0 1 AVCC (NEB2.56VIEYEE EITIVEES L ET 2N, ARERIZT Iy 7 a7V sk e $£7, )
1 0 (F#9)
1 1 WEB2.56VIEHERE [T (AVCCIZYIVBESIVET 23, ARERIZT 7 2 7 o i3 e c& %97, )

® t'yh5 - ADLAR : EHiZ:EIR (ADC Left Adjust Result)

ADLARE YMIA/DT =4 LY A NOZEHRE R OB E T % KIFL £, fi B2 LR 2 0T AITIZADLARIZI ZENTZE N, &
BT AU RIT AT 2 TT, ADLARE YO B I E AR TR OEHIZHIG T, BEHIZA/DT —4 VY A ONFITEEE M E
LET, 2O YD SERRETRIZOWVWTIZI4TED A/DT =4 LY A4 2 T ELF 8,

® t'yh~0 - MUX4~0 : A/DF+#ILiER (Analog Channel Select Bits 4~0)

INHEDOE Y NDOMEITA/ DAL E DT ) AT DM A DOE DR SINDDEROET, ZNHOL yNIZEENTFv T3 DF15
HIEOET, MOV TIER22-4 52T ELIZEN, ZNHDE Y IAEHPICEEINDEE, TOE B ITEHSE T (ADCSRAD
ADIF=1)FCEEL £ A,

:22-4. 709 A AFr#NER

MUX4~o | 7270 IoF __ EBA% I N P _ EBAS
AN EREAND| REEAD | FIFB AN EREAN| REEAD | FIB

00000 ADCO 10000 ADCO ADC1 X1
00001 ADC1 10001 ADC1 ADC1 X1
00010 ADC2 10010 ADC2 ADC1 X1
00011 ADC3 10011 ADC3 ADC1 X1
00100 ADC4 10100 ADC4 ADC1 X1
00101 ADC5 10101 ADC5 ADC1 X1
00110 ADC6 10110 ADC6 ADC1 X1
00111 ADC7 10111 ADC7 ADC1 X1
01000 ADCO ADCO %10 11000 ADCO ADC2 X1
01001 ADC1 ADCO %10 11001 ADC1 ADC2 X1

01010 G¥) ADCO ADCO X 200 11010 ADC2 ADC2 X1

01011 G¥) ADC1 ADCO X 200 11011 ADC3 ADC2 X1
01100 ADC2 ADC2 %10 11100 ADC4 ADC2 X1
01101 ADC3 ADC2 %10 11101 ADC5 ADC2 X1

01110 G¥) ADC2 ADC2 X 200 11110 1.23V(VBG)

01111 G¥) ADC3 ADC2 X 200 11111 0V(GND)

SE: ZOZEFA S FrAMIPDIPIZ O W TR S TV ER Ay ZOREREIZTQFP, QFN/MLE COEIED A RFES IV ET,
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22.9.2. ADCSRA — A/DZ=# HIfH/4REELY A4A (ADC Control and Status Register A)

Eyh 7 6 5 4 3 2 1 0

$06 ($26) | ADEN | ADSC | ADATE | ADIF | ADIE | ADPS2 | ADPS1 | ADPSo | ADCSRA
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

® t'yh7 - ADEN : A/DEFTA] (ADC Enable)

ZDOEYMI1Z2EZLZEMA/DEHERENME) ZTF T LE T, 02 ELZLIC > TA/DEHERIZ(EIR ) OFFENE T, B 174z
A/DERIZOFRIC T A2 LT DA AEGRPE TLET,

® t'v}6 — ADSC : A/DZHEBHER (ADC Start Conversion)

B BN E TR BHA IO AITITZ DO v b~ 12BN TS &, #ET A WEIE CR IO EBEIED HITIZZ DO v~ 12 ENT
IFEW, A/DEEHE N EF AT SHVD(ADEN=1D & [RIEFICADSCONEN DD, FT21TA/DEBE N ZF A SN TLE- 72 ICADSCNE
DIV OHEIZEHT GB % D131 > T2 E M ny /A TITWET, ZOWIBIEHIIA/DEBROI b EEITLET,

ADSCIZEHSHEITH CTHHIRV I EL Tt T, BHNZE T THL0IREVET, ZOL Y DOEZ AT T,
® t'y5 - ADATE : A/DZEHBEIREE)EF a] (ADC Auto Trigger Enable)
ZOEYMRIEENNDE . A/DEHO BENVEEINFF TSN ET, A/DEHISILRASREE 50 LRI TEBABDET, 20
BN TTIZHRFER/ OFEBEL v A4 (SFIOR) DA /D2 ik 8 S KR IN(AD TS2~0)L v bR BIZ L~ TR ITNE T,
® t'yh - ADIF : A/DZEH#STE T E|YIAAHERIFY (ADC Interrupt Flag)
A/DEHDNSE T L A/DT =4 VY IR EITFEND L 20777 DR EDEINET, AT—42 LY 24 (SREG)DREIALZF AT (DE v &
A/DZEHLTE T EN AL FI(ADIE)E Yy S iR E(DESN TV UL, A/DEHASE TEIIALNEITESNET, T 2ENIA LML
W FAT T DB CADIFIINA—N 2T 2 Lo TRERRO)S N E T, RbVIZZD777 1051 2 EL 8> THADIFIZAER(0) S E T,
ADCSRA Tt A-EH-EE()-FN T7 Y774 TANEITHE R T OENAZNEE L SNAGHZ EITERE L TLIEEW, ZHUESBILCBI
MANMELNIGEICHEHAINET,
® t'yt3 — ADIE : A/DZ#a5E T EYAAEFA] (ADC Interrupt Enable)

ZDOE IR EED L, SREGOLEEIALFFAI(DE Yy MR E(DEINTWAHE A/DEHATE T EI A EMEICGEF SN ET, 2D
EyRMREEROO)SNDE  ZOBEIIAAIEE IES N E I GRF @D 7= AL 1B N),
® t'yh2~0 — ADPS2~0 : A/DZE#9094583R (ADC Prescaler Select Bits)

ZHHDE Y MIXTALE AT A) BRI LA/ DEBE ~D NSy O 2y BEEZ R D F,

#22-5. A/DE#INY)EIR (CK=VAT A Jmv7)
ADPS2
ADPS1
ADPS0

A/DZEHaI0y) CK/2 CK/2 CK/4 CK/8 CK/16 CK/32 CK/64 CK/128
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22.9.3. ADCH,ADCL - A/DT -4 LY"2% (ADC Data Register)

ADLAR=0RF
Eh 15 14 13 12 11 10 9 8
$5(25) [ = | = | = [ = [ = 1 = | ADC9 | ADCS | ADCH
Read/Write R R R R R R R R
KT 0 0 0 0 0 0 0 0
E'yh 7 6 5 4 3 2 1 0
$04 ($24) | ADC7 | ADCé | ADC5 | ADC4 | ADC3 | ADC2 | ADC1 | ADCo | ADCL
Read/Write R R R R R R R R
HHE 0 0 0 0 0 0 0 0
ADLAR=1B§
15 14 13 12 11 10 9 8
| ADC9 | ADCs | ADC7 | ADCé | ADC5 | ADC4 | ADC3 | ADC2 | ADCH
7 6 5 4 3 2 1 0
| Abci | ADCO | - | - | - | - | - | - |ADCL

A/DEDTE T T HEEZDFERINZNDLODVY A THEONET, BTV ME DD LREERIZ2OMBIE A TRSNET,

ADCLAFENDE, A/DT 4 VY 2 IADCHA R ENDETHEHIIN TR A, - TIORERDERZTH O v Vi X DN E
PFLEINI2VR5, ADCHE TP ZETHMN RV ET, SHARTIUTADCLNE T, Z D% ICADCHA G ENR2T U0 FER A,

A/DZ EZHEINV Y 22 (ADMUX) D 224 2 Be PR (ADLAR)E Y FEA/DF X ANV EIR(MUX4~0)E y MEIARV v A BfE R A G e H IR
B RIFUET, ADLARDSE E (D72 BIXE R 2 S HVET, ADLARDMERR(0:BEE) 2 GIXAE FI3 AT 2 Iz E T,

® ADCY9~0 : A/DZEHFEER (ADC Conversion result)
INBDOLYNII44EOTA/DEBRDFER | CrribEIN DI E B TORERERLET,

22.9.4. SFIOR - 4%5%1/OB4BELY A4 (Special Function 1/O Register)

Eh 7 6 5 4 3 2 1 0

$30($50) [ ADTS2 [ ADTS1 [ ADTSo | = [ ACME | PUD [ PSR2 [ PSR10 | SFIOR
Read/Write R/W R/W R/W R R/W R/W R/W R/W

AHME 0 0 0 0 0 0 0 0

® t'yh7~5 - ADTS2~0 : A/DZ# B B EIERZEIR (ADC Auto Trigger Source)

A/DZE RIS IRFEV Y 22 A(ADCSRA)DA/DZE 1 H BN BN FF 7 (ADATE)L w3 12 R22-6. A/DZEH#: H it &) o8& IR
PIDHE, ZNHDOE Y MOEILE O E A/ DA AT E T 2D R N FE T, ADA ADTS2~0 H£ETT
TEXMiEER(0)Z D E, ADTS2~03% EIF RN T I, BHITRATZEVIALTIT) O LR 000 e REN

BC ko TREISIET, RSN TWARE LR E(D)SH TSR B E~D Ty A
YRR, R B RIS AR AR TSI LICEREL TSV, ADCSRADA/D e
ZER[(ADEN)E s b EEE ()S AL CUND TR . T AU Sk B AAS £, M2 Ml i I
(ADTS2~0=0)~D IR X IFA/DZEHSE T EIDIAZR TR 777 MR E (DS TNTH, A=/ B9 A0 EEE—
EEFELE T EEILEE A, B4~ /B B0%

BA= /N0 31 L B— %

BA~/m AR

BA= /N0 A AE R R

® £’y — Res : F#I (Reserved Bit)

ZOEYMNIFEROMHE HIZH L TP TOET, FROT NAAEDIGEIED T, SFIORBENDEX, ZOE Yy NI E LR
IR ER A,
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23. JTAGAVA—71-AENET N v) #E g

23.1. $5K

o JTAGAV#—7x—% (IEEEAE #1149, 1 HEHL)
o JTAGHIIZHE -T2 5E SR EA (Boundary—Scan)fE /7
o TNYHIIEERDT I AN A E
- 2 TOWIEE I EE
- PNEB K O MERRAM
- BV 2E 774N
=70y Tk A
- EEPROM M, N7 7yva A%
o I (BREAKNC &> CHIBENDILFIAZR NI T Ny BERE
- AVROBREAK A4
= 70T ADFRINAEE TOE IR
- 1S EITCVI N ATy 7 )E Ik
=707 T h AR EOB—TNVAEIIT N VAR LD R W RO V=R A k)
- 74 A EOB—TNVAEZIIT NV AR 2 L2 TR
o JTAGAVZ—=T =A% AL TDTTyva A2) EEPROM, ta—2" b'yb, HisEt b FEHLEX(T w5307
* AVR StudiolZEDWNIET N7 HEBED 1%
23.2. =
AVRODIEEEFE #1149 1YEHL TAGA v A—7 2= AT L FIZHOWTEZ £,
o JTAGE H A& (Boudary-Scan)fE I L A HbR 72 & Dk BR
o REEFEMEATY, ba—A" E'yb, figEL DG A EX(T 1 7307
o NIET Ny BEREIC LD FEET Ny
il HZe iR I FR BT CH- 2BV E T, JTAGA V4= == A& D70y 731 L1 A& (Boundary—Scan) Fo— (2B 3 2 572 50R 1

£ 2 183EH D [JTAGAVA—71—-ABR D7 0 5309 | L152EH D EEE 1149.1(JTAG)E R E & (Boundary-Scan) | CEALNET, NET
Ny HERED I I B ITAGH B TEEINTEY, Atmel SBIZNIZEE DO IFASNET,

K23-1.1F]JTAGA VAT 2= AL NIET N7 BERE DG KX &2 R U E 9, TAPGRE A H /R =D EIZHEITMSETCKIZ XL » THIfIE N5
JIEVR A1 T3, TAPHIEIZHIZTDIA J1ETDOH MM D AT =— (B v 2860 E LT, JTAGR BV Y A ETTKFET =4 L/ 24
DIODENNEIENET, JTAGE DV AIT =4 VY M OB EZHIH4 2 TAGR S 2R L E£1,

7 N A 2B (Identification)L V24 iF [F(Bypass)b ¥ 24 B AEZEFx—(Boundary—Scan chain) D457 —4 Ly AR X FEp B pE D 3R
Wb ET, CEBICITBELRAADO ST 4 VY A TR T D) TAGT 07 T30 )" A 8=T7 2= AL TAGA V=T 2= A CTOIHE.
70y I gz b IVET, NERAETEFx—(Scan chain)& TS (7 V=K AV N ER T =~V IXNERT N v/ ¥ERETZ T ClEb v ET,

X23-1. JTAGAV4—-71-AERET N7 HEREDHE R R

i VAN ~
1 . o .
E » 55 fUEAFx— (Boundary—Scan chain) E
™D — > !
TDO < R TN
TR = W — Avs-72-2 !
oA A A AVR CPU !
i i ¥ v :
i <—| VY AR |<—0 TT9ya THUZ | N |« 758 ms !
| Il e e NP |
| T NARGER I |
: [ [/“/‘\7\57 <o - - :
! - - s | - _ '
| | bl T R |
o LE[e v 7Y VD
@l [ hma | Wk JTAG/AVRa7 ‘ |
i EHKT v > 7Ny g RE ERGES 7res |
| v LUGEIRINGG AT =2 A |
E TNVAE B2 |_| ;
e 1_‘ _______________________ L
HIE/ ey i1E B ‘
—IB ~ 7rar A
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23.3. BEAHE AP (TAP:Test Access Port)
JTAGAVA=T7 2= AFAVRDAD DYV L CT /A E T, JTAGHFE TIZZ NGO VRS A SR —-NTAP) 2R A L 9,

o TMS : MAFERIEIN, ZOVIXTAPHIEIERIAYK IR A8 L O RICEDILET,

® TCK : ##5/ny7, JTAGERAEIZTCKIZFMAL £,

o TDI : BT A AT, BV 2EEI-ITT =4 LV M GEBEFr— )NICBENARXEHI A7 4T,

® TDO : AT —AH T, BV AIEINTT 4 VY LD ESIE T 4T,
IEEEREHE] 149.1 TIHMEE TAPE B OMAE Yy MTRS DO R H SN TWET R, ZOE S tEn £ A,
JTAGENta—2"MIE7 07 7 A1) DIFIZZ B4 D> DTAPE VITEHER - v T, TAPHIFEIZHX) Ly T3, 7177 5(0)&4, MCUGHI4E/
RAEV Y 2F(MCUCSR)DJTAGA Y #—7 2= 225 1E(JTD)E v MAMRER(0) S5 & TAPE B A IEZNERAIIZHigh~31 2341, JTAGIZET R
A2 (Boundary-Scan)& 7 n7 73V I B L CRFRIENE T, ZOT NAAZZDLa=A 237 07 7 A0S CHmM SN ET,

WIET N7 BERE TIZJTAGA v 4 =T x=2 L AN A ANty MT MR TE ST, RESETE VT Ny ICE» TERENET, IS
Ty MEBRRITA=T " AV IE(NUANTE T BMED D ETIUR, T AT BV AT AE )ty AT DIZRESETE VA LowlZ T 52 &1

TEET,

23.4. TAPHI| {128

TAPHi #2513 55 A £ A& (Boundary—Scan) =] .
JTAG7 w730 [aligg . W7 Ny BERE D @& %
HAE 3% 16 B D BEFRNAVK A1 #5 T3, B23-2.12H
IR BEERIITCK s O L HEE o (& 1k e
BT TREND)TMS BICHEIET HIE 510k

X23-2. TAPHI{EZ K BB K

([ BEEE

l<

I

v0

DR: T4 LY'A4%

@ A FAT/TAM NV |—>1 | DRAE
A

R [ ReaEn P

IR: 855UV A4

TELE T, BIFE ALy ME O WIHIRRE TR A ] 70
By Td, 1
ZOXENDOERLELT, 2 TCOREEIL Y AFIZE
L CAHTIEBLSBIN RPN IS ET,
WA AT/ TAN VIR REDSBLAE DR BE LR E LT, » »
JTAGA V=7 2= 2AZAEH T=3b D SR {75 F)EZ VR
ICRLET. . .
. - - 0 0
o M ELY AA(RBEENR BT T 5720 TC — -
Ko FHCTMS~IEK1,1,0,0% 5% £, = [ DR—IFEIE [0) || |IR-FEEIE [0)
DOIRBEF . TCKD FHETTDIA J1036]TAG 0 1 0 1
MAVY RINITAE VMO JTAGER B2 BB L
o TMSANFIRBENRBIZH $5720D123 L ] ]
SBO AT LowlZfRFr S22 vz d — —
oo F1 4 DMSBIETMS A FJ D High 12 K- DREEA [« | IREH |«
TEORIER T HFHCBIA DSNET, fr . L 1 .
SMRTDIE VBB EIN TODM]., S 7ZIR

DIREE($01) A TDOL Yy ~BEH X T,
JTAGE X TDIETDORNCIE T (B 3 D) E DT —4 VYV ARG RN BATT =4 VY A4 BRI AHI L E3,

WA BT/ TAN VIR BB~ E BT T 7D TMSNIER 1,1,025- 2 £, ZO(TAG) M5 IXIRFE FRR SIS TBEILV Y 24055
WHIHENZTyFENET, IR T 1, IR—FFE I IR T 208K BBITNER [EIE O F B EO - D72 b £,

o 74 LY MM B ENDREBENIREE~BEIT T D7-DIZTCKD L H U CTMS AR 1,0,025-2 £, ZOARET , TCKD EH T
TDIA DS TAGE SV AN DBAEDJTAGH 7 CIRATET =4 LY 2 fEA2BEI AN 1L £, DREBENREEICRE £57-0D12
MSB%& RS2y b A TSI TMS A JJIZ Lowl 2R EFS 72 iUE 720 F48 A, 74 DMSBIZTMS A ) DO Highg% 2L~ TZ DIk
MEZRITAIFICBEI A SINE T, 74 VY RINTDIE VBB EI AN ) S D DRIGHEIRTE(,0)TT —4 Ly AX T #EL 723
FIATINTDOL v ~B 8 H & Ed,

o A FIT/TANVIRBE~TFBAT T HT-0OICTMS~ER L 1,02 52 £, AT =4 VY 2R3 7y F LT 5 & RS54
DREFIRIETTIvTZATVVET, DRI T 1, DR—RFHE IE, DRIE T 20 ZRAEIFNER B OFF EEAEDO 7= D 12 1Tl bivE T,
REEER X TRENDINTHRAE BT/ TAN VIR BEIZITAGH S ORBIR LT =4 LY 2A DM R CRATSN AV B 372 2, W<
OMNDJTAGE IR FTZIT/TAN VIRFE CEATEIND RNEMIR LR EE R RSO HELILT . ZAUITANVIRREL L TANIE Y4 12720

ij‘o
3 TAPHIEZE O PR ABIC B4R 72< . 5 TCKYZuy 2 JE#IC 3L CTMSZ HighlZARFi 5281080 . FITRE R vy MRBE~IT
THIENTEET,

JTAGHARDZEMIEHRIZ OV TII51 H DO TSE X NZFRHEH SN THRES R L TIEEN,
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23.5. ERFEEFI—U(Boundary-Scan Chain)D{#
BERERE N OFRE/FHAILIS2E O NEEE 11491(UTAG)E R EEBoundary-Scan) | THTE 2 BN ET,

23.6. NIRRT Ny #RED F
K23-1. CRENADIINTHIET N7 (BT DNy SARIZFE IR OB £,

° NESAVR CPUaT LN A A REF A #—7 2= 2D A=A F=—(Scan chain)

o AL (7 V=RV NER

® CPULJTAGY AT A D@IEAH—T 22
T NI DFEITCUELINDETOFAIASFINTE L/ EZIAINEAVR CPUAEATr—(Scan chain)fRHOAVRATFIZE-
TIThVET, CPUIZCPULJTAGY AT A DIBIE AL A =T 2= AR5y HIBLE SIUDL/ O AT INL BTG R Ak £,

RSB 7 0 T ADFEIVES B CD—BREE 1E(Break), 14n453217(Single Step Break), 2-2M7° 17 7 A A€ FHH Wi, 2ODEAH
Wr A EITLET, b TUSHFIRITROENNEL TREN TEXET,

® 4o>D7°0) b A HL— i

® 30D7 B TA AR H— TR + 1DDT =4 AT HL— S

© 2OoM7'n) T h AR H—HIHE S + 2007 =4 AT HL— T

© 20oM7 YT AR — WS + 1507 0 75 AR T B (P S

© 2507y Th AT H— W + 1-DDT =4 AT)EIH AP (T R SRR

FILEBAVR Studio®DEH 727 N yb 1T e &l FH ~DO il %2 K0P 72T E B IICZ BB TRD1 > E1TE L B2
PHLINER A,

WIET Ny )RR TAGE B O—EIXRAET Ny HBBHRJITAGH S THAbLNET,

JTAGKREE A H F1K—NTAP) & ZF Al 4B 21X TAGEN 2= 2 287 875 A(0) 72t AUS 720 4 Ao, M2 CHIEET Ny ) BERE CIEX T
BHITITHEIZOCDENE2—A" 237" 07 7 AM0)S 40, ffEt Y MASIESEZR LN RR E SR T AUE R0 F8 A, (MOl det y bavek & (0) &
Dl RERERE CINIRT Ny BRBEDN R IE SV E T, B TRITIVENIET Ny B REDMRES N T=T NAA~DE O 24245221z
725 TN TLEIGREIRFED E IR 272 DD ),

AtmelDAVR JTAG ICEIZIEEE 1149. 1 4EHL  TAGA Y 4—T7 2= A% Fi >4 TDAVR 8ty b RISCvA//u avta—FOWNEET v/ F O8& )
72BA%EY—-NT9, JTAG ICEEAVR Studiof AE AV F—7x— AT Ny IR G705 L TR BN O T 295, <478 av
M= DONEETREERE) D st &2 mlEH 2 HE I 52 E7,

AVR JTAG ICED L7302V Tk www.atmel.com®DAVRA =Y D Support ToolsHE B Z& ML TZEV, AVR StudiolZ[FT
x7 A MDSoftwarelE H 2B MEE T n— N TTEET,

A TOMEREITHESITIAVR StudioNDY—A LA NI TE 7 LA VO TR TEES, FEHAFIT7 0/ 500 FET, 1HE
17(Single Step). PRI(BEZLPN) ZEAT . FMAI(BIZAN) F2AT. MBI T ~Dh—Y VELE LB TR~ M T~ BESNDETDFEIT, —
BRI AT ROy b TEE T, AT E X EHIREL Oa—N O Fl S (BREAKM A )& 20 F TOT =4 AR D ik
FD ROV C LD EPHE & (A P A R CE T,

23.7. BT NI ¥ RJTAGER S
WIET N7 ORI H JTAGRH S TE B S, Atmel S BIZN - EH IR A SINE T, B2EDOED ., MEa—-NDO—EIURS
nET,

o JBEEHO0 : $8(NET Ny HEBET 7 A B JTAGH ) o WBEME2 : SA (WET N/ HERET 7Y 2 B JTAGA 1)

o JBEMH1  SOWNET Ny BEBET 7 2 H JTAG R 4) o JHEEE3 : $B (T 'y BERET 72 A A0 B JTAGAR47)

23.8. JTAG7'RY 7309 8 h D EF
JTAGRRHHAVRT N A 7°0' 5307 134 DJTAGE —b, TCK,TMS, TDI, TDOFRH THEATENE T, ZNHIZITAGT 0 I3 FELTD
7o DIZ(FBIRE AT ZOhlE /B SD L ERH AL V721 T, SMBIIZR 1 2VAINE S B S ER A, JTAGHRA A IR~k
(TAP)ZFF A 3 DIZIFJ TAGENL2— 2237877 A(0)Z 41, MCUHIE /R AEL ¥ 28 (MCUCSR)DJTAGA v 4—7 == 2EE IE(JTD)L Y MS R BR
OS2 TF TR0 ER A,
JTAG7 0y 73V R NI LA T2 B L £,

® 79yya ARIDT ST L RE

® EEPROM®D7° 0/ 537" L iR

o ta—A' tybDT RS IT LR

o figEt v 7Ry I LR
FEHEE y MAEI X T FENEF7 0 730 7 BETO LD TT, fafet v LBl E/IZLB2237 87 T A0) S DL, JelcFy 7T EZ2ITH72 R
UR ?(L)CDENt:rx“mfw%(o)f%iﬁm CHUTRES =T NAAD N &3t 0 35 O AR L7 WA ARGE T DR R
700 T3 REER I TAG A DR I 183 EH D 17° 09 I3V HBRJTAGE 5§ | TH- 20N E T, JTAGA AT x— A% 8T 7 1) 7307 DFE
HIT183EH D IITAGAVA-71—-AFBEHD I AY 7307 | THTHEZbNET,
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23.9. NET Ny ALY 24
23.9.1. OCDR - NET n'vY LY A% (On—chip Debug Register)

Eyh 7 6 5 4 3 2 1 0
$31 ($51) [IDRD/MSB| | | | | | | LSB | ocbr
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W
AIHE 0 0 0 0 0 0 0 0

OCDRIZ~A/m 2 be—FNDFELT7 0T TANET Ny ~OBEEFr VR L £5, CPUILZOALE ~ELZEIZESTT Nyl ~AS
MeHRIECEE T, 2OV AMINEDPNTLESTWDDET Ny IR T 720, RIRFIZNER777 IDRDA/OT Ny Vi AR TN D%
FE()ENFET, CPUBOCDREFidr L&, LSB 7Tt yF2SOCDRANS T, —FMSBIZIDRDE v b T, 7 A IR DI R EFE T RF I
IDRDE'y MERER(0)L £,

WSOMDAVRT NAAMZ AN T OVY A IHEAEL/ O TSN E T, ZDA . OCDRIZWIET Ny 7 -I(OCDEN)ba—2" A3
707 TNV SN AT T IR ATE, T A Y BOCDRAT /YA TEET, DR TOHE . U/ O BN T/ EASHE T,

ZDVY RO ANED JD L DIEEIET N ol OB R ZZIRL TTZE N,

23.10. & 3k

— 7l JE A (Boudary—Scan) |2 DUV TOREMITIR O SR A S RL TLT2E0,
e |[EEE : IEEE Std 1149.1-1990. IEEE Standard Test Access Port and Boundary—Scan Architecture, IEEE, 1993
® Colin Maunder : The Board Designers Guide to Testable Logic Circuits, Addison Wesley, 1992
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24. IEEE 1149.1 (JTAG) E R EZE (Boundary-Scan)
24.1. ¥

o JTAGA #—7=—* (IEEEFE#E1149. 1 HEHL)

o JTAGHISIZHE - 725 SR EA (Boundary—Scan)fE /7

o Fo7 N AR OT T BIRIE 5, 2 TOR -MEBEDFE 272 E A (Scan)
o (£ZIDCODEf A D 3 42

o AVRUTyMNHZABIAVR RESET A4 BN

242 H1E

B EART 2~ (Boundary-Scan chain)iZiL7 v M/ O NI M5, Tv7 & & Fr o7 ) B O 7 Fe) L7 AV BE R O G BRE
ZERE) BEARTARE N RHVET, VATA ETIXJTAGEE N2> 2 COICHATDIETDODERZ LD R W EIL V A DT RE CTHERT
SNET, AMEHEEE S NSO LY TEZBREN T 5 I T NAAZ R E L, MOT NAZANSEZ TR T- AMEEERLET, 2
OHEEII TR EINDIEREZELMEE L T, 20 HETERERBoundary-Scan)iF4->DTAPIE 5721 &2 fHZ Lk
0, FEWR LD L NSRS AR O AR PR UL F 77,

IEEE 1149.1 CEFRSN-4 2D MIEJTAGH S . IDCODE, BYPASS, SAMPLE/PRELOAD, EXTEST721T T72< . AVREF B
JTAGHR 4T DAVR RESETH FEMR MR AN 2 F9°, BEEJTAGH S BIDCODERD T, 74 VY MR O ER LT N AADOFHH
755 (D-code)Z/rLET, MAEEEH T2y MIREE) DAVRT NAZNH D EITIHAR GO LIVER A, ey CRWGEA T AAAD
ATNTEEIEICI S TRESNDDE LT, MAEEBEZK T T DRFICNEY 7N 27 DRMEEIREIZZ > TLEIDL LIV ER
Ao VI MA~DRAT T, EOR' - t VOB EGICHI-ZIREEIZEITL, HIGHZE SN AR EIZ2DE T, MBLESNDRD, TN A%
Wi T DERT & A RERIRVIRE LT DDITBYPASSIT A N FEITTEET, SMBRESETE V& LowlZ Bl ZiA e, 213 tyh
T=H VY A DY 725 EIZ L DAVR RESETH 4 DIEAT TT NAAZ )y MRBEIZER ETEE T,
EXTESTAn313AMME Y OB Ny OERR EIZEDIVET, EXTESTa SR TAGH VY AR ESNDHE, B HIZH T
FoFMODIENL Y TH IBREISNET, D70 . UIZEXTESTA S 23T T AR AR DB EL BT 5720 EEF=—V NI
EE AR E T DDIZSAMPLE/PRELOADA &b o5 & T4, SAMPLE/PRELOAD A L@ BET 7 AL AD S ERE
BRI E R E7,

JTAGHRE A HE—NTAP) &2 73 AIZIZJ TAGENE2— 2" 537°87°F A0) S 1. MCURIHE /R BEL Y 24 (MCUCSR)D JTAGA V A—7 =—
AZE1E(JTD)E Y bAMEBRO) N2 T VT2 F8 A

B R A (Boundary-Scan (2 JTAGAV AT 2= A&AE A, NERTFy 7 TH I L0 E W ITAG TCK/ ey BB O AN AT RE T,
Fo7° DIay NITEITITNE LS ER A,

243. T4 LY A4
B R AR (Boundary-Scan)\Z B 327 =4 LY 2R (DR)ZRIRLET,
o ;T [E(Bypass)LY A4 o T NAAHEE B (Device Identification)Ly A4
o JtyMReset)Lby A% o 15 REABFr—Y(Boundary-Scan chain)
24.3.1. 5Z[El(Bypass)by 24

RV Y AT LB DB EN Y AINE RV FE T, TDIETDOR DR EL CGERIVY AR IEND L, ZOVY AFITAPHIEZS T -4 L
V' AA DR EIREZ P HEFIZ 0~ by SV FE T, EBIVY AT DT NAAR BB SNV DEFIZ Y AT A E D FEFF2—(Scan chain)%
LT HDIfEZFT,

24.3.2. T WA REE B (Device Identification)Ly R4

X241 137 NARFERI VAL DR EE R LU ET X24-1. TNARERILY R D =
t'yh 31 28 27 12 11 10
TN g R an | sk A [ 1]
by M 4 16 11 1

&S TRE BB (T AN AR DBET 2R T4 YT JT  3:24-1. JTAGHRE S
AGHRAE H 1T NAADEGET UZAEWNF T, SETAIL ATmegal6ATE
$00, 3T BIXS01, LU FREETH, FAE B2 liceall-RIT D

DT =D BRI S, B ol E ik L JTAGKRES (Hex) D
24-1.TRENET,
MREES OB FIEEHAGE)ERT16E YN T, ATmegal BADJTAGHS bh % 75133 24-2. TRSNVET,
BLEFHR EETANIREEE R T YN TT, Atmel D JTAGHEH AT FK24-3. CRENET,
#24-2. AVR JTAG SR EE F£24-3. BIEEID
BB JTAGER & 5 (Hex) BExE JTAGEIEHIDE S (Hex)
ATmegal 6A $9403 Atmel $01F
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24.3.3. Jtyb (Reset) LY A%
Vb LY AT AN AADY 2y M DN ARR AT —4 LY 24 TF, JEyMZ Lo TAVROF —h EVRHI-ZIKIEL 72 A DT, R EEDTE

JTAGH T HIGHZEEREDRDOVIZTEE T, E24-2. JEyk LY R4

Jeyh LY 2N OB LIZAVEFRESETE Y & LowlZ 5| 3R 2D ERIL T S

T FAURT) b LY AN O 1 THHIRY, Yy b TF, Vevk b T TED ATl
VRIDBR . T AN ATy B IR Ea— 2 LY bORREIIESTY TDIZ S D Q ey
YyMEERER R (16 D 1909958 ) 2 /). Iy MR E0ET, AVR RESET#4 F

24-2 TRENDINCZOT =4 VY MBSO INETvF SN B | 74 vy 24 (DRys = TDO~

BTy b T ET,

24.3.4. IEREEF1—(Boundary-Scan Chain)
BERER T~ IET VY AN/ O AIT5G . Fo7 9 DRt R T ra/ B O T7rnr L7y AVEIBE R OFGFE Lok E SR FE
BHVET,

FERIRELIRIC OV TILI54 EHE D MR EEFI—Y(Boundary—Scan chain) | 22 E<7Z &V,

24.4. t1ERFEZEBoundary-Scan) BJTAGH S

VY 2AIRIZI6IEE TOM B E KT A4 YyMETT, UL FISRULE—E 133 R =8 (Boundary-Scan) e E I F72 ) TAGE 5
T9, &K —b EVEHI-ZIRREIC T 572D OB HIGHZ M A 13 FE SN EH AN, AVR RESET@a B2 #iHZ Lk >Tat 123 Hi-Z
PREEICRETEAZLITIEALTIEE N,

ZOF A MIDEFZEL T, 2 TOBEN Y AL CTAH I ESLSBR RIS ET,

FA D OMEI-NIIMm e 4 TOI6ERR TRENET, AIFMHTIT OV TTDIETDOM ORI LEL TRITNDT -4 LY 2%
FRRLET, GRUEEEMRAETIZLY, NEZ A T)

24.41. EXTEST - $0

AVRT NARZHM A IR A Z A THT2DIZT =4 LY 24 (DR)EL THE S E# T =— (Boundary—Scan chain)% %5372 O ZH TAGHY
BT, Kb AT, 7Ty 7 HOME, AJMEIZAEA T2~ (Scan chain) N T2 TT/EARIGETT, Fv7 I ki & Fr-o7 e/ A
EAIZOWTETFrs &7V INVERER M OA V4= 7 = A3 E R T == NIV E T, BEFUEERF =~ DTy F LI IR TAGR VY A
(IRIZEXTESTAA N ESNHEESIZHEISNET, RSN a e kEBEZRIORLET,

* DR{E¥E : SN EOMENEEREETF—V NI IESIVET,

e DR#E) : NE EEF=—VBTCK Iy Ak >TEEINET,

® DRE#H : AT =V DOENH I VIZEINH DS ET,

24.4.2. IDCODE - $1
T7=4 VY 28(DREL T2 DT NAZGKBIIDV Y 2% 8 SMEEITAGH T T, T AARRAIV Y 2 IGEE 5. 7N A2E 5L, JED
ECIZE o TRD N HEEF 5000 T, ZHULEBRBEAZOBEEM S T, KMo NG REEZRITRLET,

° DRIB¥E : 7 ARV Y AFNOIEEE R A A F o NI IS ILE T,

® DR#&E) : N ERT=— T NARGRBIVY AE) N TCK/y ) ATk > TSN ET,

24.43. SAMPLE_PRELOAD - $2

VAT ANEEIC B A 5 2 TIC A O OARRERR IR, 7y T OFRIER EEITITZODMAJTAGEH S T, (T ELH 7y Fi3e”
NS FER A T4 VY A (DR)EL TER EAT 2~ (Boundary—-Scan chain)2MEIENE T, Ao DA 7 REELZIRITRL
ij‘o

° DRIF¥E : S’y EOEBERER T~ NIZEIRSNET,
e DREEE : R EEF— NTCKIuy ATICL>TRESNET,
* DRE#H : i ERT = LN N1 79 FICHIIGER ®)SNET, FNEL 7y FlIt VIcE S EE A,

24.44. AVR RESET - $C
AVRT NARZGREIFNZY Yy MRRE, FIXJTAG 2y MBS 572 ODAVREFERABJTAGH 5 TH, ZOMmS CTHREAH )
F—MTAP)HIEIZ Ity b S ER A T4 LY ZDRELTIE YDy VY ZAARITNET, VEoh Fo—r (VY 2N RHBL THD
FRO . Dy bSEMECEZ 72 S ICIEB L TIEEW,, ZOF 2= MODH NI Ty FENFE A, AMSBERRINELZRITRLET,

o DR#E) : EETF=—Utyb LY 2NN TCKIRy I AFNZE» TRESNET,
2445 BYPASS - $F
T =4 Ly 2A(DRICE B (Bypass)L Y A 8 SLEJTAGH 5T, R DDA REZRITRLET,

o DRIFYE : FEIVy AR CERBR0ZFR ELET,

e DR#E) : TDIETDOMDFEREIVY 24 EV)BBEINET,
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245. HERFEERFI—U(Boundary-Scan Chain)

BRERF— TV AN/ O3 . Ty 7 M OB E o7y IR O 7 Hes 7 AV EE R OB OB E LEEAR O RE
NHOET,

2451. TV40 K- EVDEE

B124-3.137° 17y 7 BERE R BT RIA b £ @943, 707y 7 HeREA = A A — R E A (Boundary-Scan) b K
55 R A Boundary-Scan) b VA R L ET,

ZOYMIT VT Y7 FEAI(PUE) RS RE | 57,5 e S BATEST
#(Boundary-Scan)tvE3-0D1F B, H (07 ZEal > Ve
ED)HE(OCxn) . H )7 —4(0Dxn), AJ1F—4 | (PUE) e o
(IDxn) DAL A DA D R7 L AV D 2B, 5 ol o . 4
DBEN Y AT T IO ET, K —het VD 1
W2 PSR TEbER A, — — G
BE R A (Boundary-Scan) i@ BREI BT T 4 | ---ooooooe e S
Y—MNORIZE ENEE A, B24-41332E | B EE
DIAH AR - ECTREHINDLEMART VS (oc) \ !
V= EVERLET, B24-3 05087 & . Il LD1 0
KUV OEM R 24-4. - OREE N I B X | b Q b Q!
b@i‘j‘o ] —G
R —MERENIEIELRWEA . AT -4 .
(ID)IZPINxnb ¥ AHE (1 L E DL R HA b [E] 1%
ZRi-720), 7 -42(0OD)IZPORTxnb v A |
4. I AHIE(OC)IIDDxn VY 24, 70Ty | T4 Kk
7"# A (PUE)E 7B A B A (PUD AND DDxn | (OD) e L.Do ty
AND PORTx)lZ 4 % XfIELET, s — - >4 (P
T AV AS IR — M ) BE iiﬁﬁ?1~‘/(30an L
chain) N EBEOL A FTe 7= D12 K 24-4.8 . 16
DR SMA u@‘f}ué?}’biﬁ_ 7')'\77 HEBEL ;’D AT —h
<. %ﬁ%— :tTTUﬁ IEIE@:? VAV EEIEI L., A A A
BRI DAV I=7 2= A HRASIET, ATEAVID DR/Wys  DREHT
X24-4. 1ZHER - £ VB RE
o o vee :
RDx:DDRx##i#% ——  PUD7'V7y7 44k FLEn l:] !
»D :
DDxn: 5 7 7vF < :
2 WDx:DDRxEX — | ;
o) i i
g RESET: U4y h 4 ; § !
A RRx: 4 —hx7yF 5t I
=i ——<t+— OCxn| |
*© _ ODxn | WU
PORTxn: ngwv’f boe e T
WPx:PORTxEE — SLEEP-4h 18— IDxn
RPx: T ]*Xt /ﬁﬂ:;} j Z
U PINxn: AJJV v 24 E |
clki/0:1/07uy) —l —| -

E: ROV TR A (Boundary-Scan)Z 2 B 7E &Y,
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2452 WARFEEEL2EEINIV5-71-2
2BAVH=T =2t DSCLESDAIZEA T = WIZ1- D OBMHIENE 5 TWIENCH#RA V47— ®24-5. TWIEBINEBES

A ANZFFHET, B24-5. TRSNADIDICTOTWIENIE ZITIEF OT V4N K= £ il VCC
FIDAY 2L~ E5/ TR & Sk AR A T T L £, ®24-9 CRENHIMHEE S
A ATWIENIE B HREL £, PUExn »—>0—

E 1 AN D50 AN AIBR B OMSL LT BB e AR EES N ER A, TVIV AP EY | g
WX T O REER OB ITER R AR L TS T, EARKENIZTWIENZ

B STV HH B AR B AT I IC A a L — B R 2 Bl e x 5o g | OP

F. TWIEN »— Pxn
2. BRENH A2 A 5| E &0 LD, OCETWIENIE SR ICE e S nL A b N B

INCHEBL TSN, IDxn +——————]

2453. RESETE VD FEE
RESETE ATAEHE) Ly MINEIZ OV COVEGR B (Low T %), mEEA7 1773 Ho4-6. RS AIERER IR

rizonTI2VIERRE(Highf &2 A x4, KI24-6. CRSNDE R DRI ) Kb~
T 35VIyME S(RSTT)E12VIEy ME S (RSTHV) D 7 (ZH ASHLET, e _
VATA T T _ VAT A
22N FF1 J S
0

N

r

HitVHse DRIy/

24549099 EVDEE

AVRTF NAAZ T ba— A2 H > CEIR AT BEZR < D /uy JFERINHV F37, TNHITRIEFENHERCEIZES . SMEIRCHEIESS . Aoy
7155 (EEIEEO 7Y AI VIR T ARE BB AV FRIR T 2730/ REh 7T,

K24-713ER T2~ N THESNDE IR RN 2 m L E T, 7 AE B ISR e YV CEEh., — 3R/ /ay)
HONTER R VA S E T, B/, MM~ ESRLRICFIETERSNE T, REMENBRCIEIESROLO H
NI DRIRER DN ERE G 2 R = D TERSNEE A,

X24-7. Jny)eeL iR AR R EE I ER K

(XTAL1/TOSC1 )—| |—( XTAL2/TOSC2 )
DR H) Wy~ EXTEST oy DRE B} W~
. f ) sEd I T
T VK S
NS 0 = . , YATh
e Iﬁﬁﬁﬂ i) FF1 J JCIE S
D Q D Q 0
1 1 D Q
. [— [ — [
EIR4IZ4 >, DRIy  DREE FIRAIZAE5, DRIy

R 24-4.135 < 3 2kHZ R IR I 050, SMB/vy7 VXTALL, XTALL/XTAL2ZHERED IR T DALV Y A D —FTT,

Atmel ATmegal6A [T—4Y—}] 155



+24-4. RIRFZAEEES

HraliE S EEIIIESHR hnyhFE R R IEFRRHE
EXTCLKEN EXTCLK(XTAL1) SNy sfE B 0
TR AV FE YR
RCCK SMHIRC R
OSC32CK B e B ) 28y 0
TOSKON TOSCK B A< F 32k Hz 3 5 2 0

1. FE7ays L TRIRRIZI D EVE 2L Dy ) &3 r L TIWIT ER A,

2. EiEaH IO EBIINERIERREITAGOTCK /ey MO B EBiR 2= DT, THTRERE 52 £3, "liEReb, 4+
ERouy ) COEENEENET,

3. JEyJRR B I ta— R I LTI I I ENET, ba— AT EATEMERFICE B INRW DT, /ay/i% B 5- 2 bzt A
IZOWTHEEBL QRESNET, BHBIIREVATATHEDLNDD LR L/ /BN CERTHOEHERSNET, VATA
FREREIEE MR L TERE Trry /IR CL)E 2R L TEL720 AR H X EEF=— N TSI, ZHU(EDEE)IZE->T
(Tay) PBHES N WIGE . FIRARE V2 E BRI LEIVEEL £9°, CKOPTE2—2 GRIE: R EDINTCAPITRAVIZER
Fr—VNTXEISNZND T, ZOta—A B IELL7 B 700 SNDLEEE RO T A EET = IINER TV 2 LB L
T OXTALRIRER T CEER A,

2455 7THR) LLE B DER

BE SRR T A AR B OF 5 13R24-8 TRENE T, BI24-9.0B FER VNI NGIE B O 2 ML ET, Z0fF 5
133K 24-5. CRead SN ET,

ZOWEZHTIETOTFel AINT VAN b B ELTHOIASNDT-0 MR il I b A L ERHD FE A,

X24-8. 7+05 LLER 2R ERIE ALK X24-9. LLERES . A/DE M AZEEREEIERE
PN \{ee o DR &) WV~ EXTEST
e 4 | 4 7y
ACBG ACD BIREND/ ] F& -~/
7huy (1) '”r““/né?/b
ACO B> D Q D Q [ %~
ACME F F
AN #tr DR DREH
% BRI o Juy
F24-5 7RV LR FERRABEREEES
E54 tEE B EITO AR Bk RIEABHREANE | HREADBHAE
AC_IDLE A7 B ORI e/ il SROFF 1 CPUZEATITIKTE
i Ty e CPUZFEATREAT) 0
ATy ELOWFIA/D% EARH /1] 0 CPUFATIZIKAF
AT PN E B T T 0 CPUZEATIZIRTF
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2456. A/DEBRIBDEE

®24-10.1%A/DZEHER & BB 9 B HIHE L BEARE B O X Z R L Ed, K24-9.05 R EB YNNI NEDIEZDOEK 2 IfFESNE
T, ZOA/DEMERIL, &TOTTal ATINTVHN K= v ELThIRAENDT-0 | i s s BRI b N D L ENH Y £
o

X|24-10. A/DZHERE R
THay g~ PASSEN

MUXEN_7 :3/ A 0)/
ADC 7 5 5 @vco

MUXEN_6 :3/
ADC_6 O—e (o]
MUXEN 5 VCCREN »——»\
ADC.5 :3/0_0 AREF »——¢
MUXEN_4 SCTEST ADCBGEN IREFEN
el T i
(o} b 3
EXTCH & oy 2 56V
MOXENS :‘ HHEREE HLHEFRE
ADC_3
MUXEN _2 7 T (AREF)
MU@%&'? | a— » (DACCNT)
11— A
ADC 1> )—» COMP
MUXEN_0 » o)/ G10 G20 ACTEN
ADC_0 »
NEGSEL_2 »
NEGSEL_1 »
NEGSEL 0 F}
ST »
ACLK »
AMPEN »

FAZ B OB TR 24-6. TRENET,
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#+24-6. A/DEMAREREEES

e A/DZE Hazs{ . A {5 B HRADFEIE

= TOAR HREANE | RERBFHDE
COMP 7 LR gRH 7 0 0
ACLK AT FIFFBED Ay Fh FxNVAD Iy 0 0
ACTEN AT FIFBe= thlan e ol 0 0
ADCBGEN AT PEER AR IR A ) ~PNER .23V I 7R [ Bt 0 0
ADCEN AT A/DZE Hizs FEIRONIE 5 0 0
AMPEN AT FI1FE EIFRONIE = 0 0
DAC_9 AT D/AZEHAZRT Y BV A FTE Y9 1 1
DAC_8 AT D/AZEHAZRT Y BV A TIE Y8 0 0
DAC_7 AT D/AZEHAZRT IV ATIE YT 0 0
DAC_6 AT) D/AZEHAERT Y BV A TTE Y6 0 0
DAC_5 AT) D/AZEHAERT " BV A FTE Y15 0 0
DAC 4 AT) D/AZEHERT VAV A SIE v 0 0
DAC_3 AT D/AZEHAERT Y BV AFTE Y13 0 0
DAC_2 AT) D/AZEHAERT VAV AT IE b2 0 0
DAC_1 AT D/AZEHERT VAV A STE v 0 0
DAC_0 AN D/AZEHAERT Y AV A FTE Y RO 0 0
EXTCH AT ADC3~0DF|15B 1[4 5¢ 1 1
G10 AT) LOfEFIASFF AT 0 0
G20 AT) 20F5 A5G v] 0 0
GNDEN AT Prg g S s A\ ) GND#EsE 0 0

S&HIE 75, 0=FRIR, 1=PFF, PGB DS AACLK

HOLD AT L o R R E A, ! !
IREFEN AN D/AZE Hags ~DAREFE L CNER2.56V 3 e 78 [1 3F A] 0 0
MUXEN_7 ATJ ADCT 7Fas A J1Fern e 0 0
MUXEN_6 AN ADC6 7Fas A1 r ke 0 0
MUXEN_5 AT ADC5 7Fas A1 Fx r ke 0 0
MUXEN_4 AT) ADC4 7wy’ A jFxr vkt 0 0
MUXEN_3 ATJ ADC3 7Fas A1y ke 0 0
MUXEN_2 AT ADC2 7wy’ A jFx vk 0 0
MUXEN_1 AT) ADCI1 7wy’ A jFvr ke 0 0
MUXEN_0 A ADCO 7wy’ A Fvr ke 1 1
NEGSEL_2 AH ADC2= X #in 728 A\ J1 85k 0 0
NEGSEL_1 AT ADC1= [ r 7280 A\ J1HEke 0 0
NEGSEL_0 AT ADCO= [ #A7=8) A T2kt 0 0
PASSEN AT FFG BT B AT 1 1
PRECH AT g 79T D7 N v =" (BimEd) 1 1
SCTEST AT Ay Fh TN VIR (10F5F1#5 B H 71=ADC4) 0 0
AMPEN=1%% O H1D2ACLKJE B 172 51F, FIIf5-B

ST M| e i { ! ’
VCCREN ATJ D/AZE Higs ~DAREFE L CAVCCFF I 0 0

E: B24-10. N DR IEZR Ay T 5% EVLME BE D IRINICRYD ., T ANAAEHEET I LNET A, ZNHIEE<D AN %EE
24-10.TH /7 LLE SR D R A S DSEHA~SENET, 1 ODADCEY | NI EEHEEE . GNDDOE N D DRI 12T AR IE
NBZEHHERL TLTZEN,
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ERICA/DEIEDMEDINIRNRE, ]R24-6. DHEEATMEPMEDND~NE T, A EITEE PITEB B DIRN LA HE
BEINFET, MyFb I VIR ILIT U B BT ER T =~ W DN DR EEL O 22 B LA R EE N T,
W TEBBOERMEICET oM RS EE A,

AVRODOA/DZEHAERITT Y A NVERER RS I FEEE L 7B R He i 7 e R 24-10. TR U727 Fn s [RS8 FE T, BERER 6 H ir,
VEEIIRL 727 Fo/ B N s AN CRHISND D& FIZHRFET D2 T, TR R I EIEEZ T TH T L TR IZEITTE,
DAC_9~07"V' 4115 BRRIC FEREZ N Z ., HLlEem S0 H 13 Low(0) Th DD ETERL . FDH%DAC 9~07 "V 4115 BRI LR
2Nz HeEsn 6D H 1173 High(1) THADZMEEL £,
ZDOA/DEWERIETOT I AFIMT VAN K= v ELTHIRASNDT- | fl 2 B il BRI b AL ENH Y FH A,
A/DZEHAAFHR IR DL E L TS,
® ADCTY ANV TR —b L UNTAZE B DEZEABENT DT, I NT 7 Z2E L L= A SR ESN 2T U0 E8 A,
o SFFE ENME TIZA/DEHLEEF AT RFIZ(10[E] D ML TRER SN D) B M FATS N E T, i FF I TA/DEHFF vl %, A/DZE
{5 B OHlE/ BEAR 2T RN AR 200ns R 920, T3 A O Bt A ) Bl LB O FA T2 RS 7,
e DACHEIZHOLDAE B3 Low(0:ERFODFFIZ HP EE($200) TEEL TUWVRITIIR D Fd A,
Bl LT, B EIESV CAREFD AN HIIZVCC ~ R S AR DADCF Y ANVITL.5VEE%D AE B & MiEE T2 FIEEZ EZ 22 TL
7280,
R ;1024 X 1.5V X 1.05+5V=323=$143
TR : 1024 X 1.5V X 0.95+5V=291=$123

FT24-1.OFNENTHOMEN 5 2 D LIAMI R 24-6 OHEREMEDL N E T, (R24-7.1211) EE T 2~ DDACE LK~ L UAETZ T
DURENET, EIE I AT OE CTEREEF=— VY AT RN E DJTAGH B &) _RENETTR L E T, KD[E—
S EDOT —hEEBEANITTHRHEEH IOT 4 THRIENPITHOINDRETT,

#+®24-7. A/DEH{FERFIE

= B1E ADCEN | DAC_9~0 | MUXEN_7~0 | HOLD | PRECH ;’/f; ;ﬁ% 7°)|/7F‘;'§§§£FEI
1 5200 508 1 1 | 0] o0 0
1 §200 508 0 1 | oo 0
1 $200 508 1 1 | 0| o 0
1 $123 508 1 1 | 0 | o 0
1 $123 508 1 0 | o | o 0
1 $200 508 1 1 | o0 | o 0
1 $200 508 0 1 | 0 | o 0
1 $200 508 1 1 | 0 | o 0
1 $143 508 1 1 | 0 | o 0
1 $143 508 1 0 | oo 0
1 $200 $08 1 1 | 0 | o 0

ZOFIEOMHEH TIZHOLDAE 5 O HFELAAI 7 WTCK I uy ) 8 W 2 X 2 F7°, FIADFHSEHETOHOLD OHigh(IZRFET,
TCKYay ) JE R 50 T KR FFRE I Chold max) TEISNIZ EBL y MO BARSE TRITFT IR0 A,
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24.6. IERFEEBoundary—Scan)|Ig

F24-8. 13 R EEF=— T AR L L GRITH AR O TDISTDO R D ERNEZ R LUET, A K FALE YN CEBEDRAICA
HAhEnET, EBTNEIZATEER B VELEIBICIENE T, ZO7-OR = ADE y NI OF - EE L Y METER SN ET, ZOHH|
DOFIFMNET Fo) B D R S AW B N BR e BB Fr—r D BT AR T AT o/ [BR A E& Fr— T3, K24-3. T,
Pxntt 7JIXFFO, Pxnfillf8IXFF1, Pxn7 VT v 7 #F AIIXFF2124 & kb LET, K —PCOE v12,3,4,51XJ TAGHF Al IRFIZ TAPE Y A4 k5
HDOTEBEF—IIFELEE A,

7%24-8. ATmegal6AE R EE & (Boundary—Scan)|[@

E'yh E54 ERE A £k BS54 EAREL £k E54 EXRE A
140 AC_IDLE 93 PB1.Data 46 PD5.Data
139 ACO a2 92 PB1.Control 45 PD5.Control
138 ACME o i 91 | PB1.Pullup_Enable 44 | PD5.Pullup_Enable
137 ACBG 90 PB2.Data 43 PD6.Data
136 COMP 89 PB2.Control 42 PD6.Control N ND}
135 | PRIVATE_SIGNAL1 |GF) 88 PB2.Pullup_Enable 41 PD6.Pullup_Enable
134 ACLK 87 PB3.Data 40 PD7.Data
133 ACTEN 86 PB3.Control 39 PD7.Control
132 | PRIVATE_SIGNAL2 |G¥) 85 | PB3.Pullup_Enable 38 | PD7.Pullup_Enable
131 ADCBGEN 84 PB4.Data 37 PCO0.Data
130 ADCEN 83 PB4.Control "—hB 36 PCO0.Control
129 AMPEN 82 PB4.Pullup_Enable 35 PC0.Pullup_Enable
128 DAC9 81 PB5.Data 34 PCl1.Data
127 DAC8 80 PB5.Control 33 PC1.Control
126 DAC_7 79 PB5.Pullup_Enable 32 PC1.Pullup_Enable F—hC
125 DAC_6 78 PB6.Data 31 PC6.Data
124 DAC_5 77 PB6.Control 30 PC6.Control
123 DAC 4 76 PB6.Pullup_Enable 29 | PC6.Pullup_Enable
122 DAC_3 75 PB7.Data 28 PC7.Data
121 DAC_2 74 PB7.Control 27 PC7.Control
120 DAC_1 73 PB7.Pullup_Enable 26 PC7.Pullup_Enable
119 DAC_0 72 RSTT UNSANET:S 25 TOSC AA<FH
118 EXTCH 71 RSTHV (Bt ) 24 TOSCON 32kHzZFE %
117 G10 < 70 EXTCLKEN S 23 PAT7.Data
116 G20 A/DLH 69 OSCON g;;uﬁ% 22 PAT7.Control
115 GNDEN 68 RCOSCEN %?Eﬂﬁg% 21 PAT.Pullup_Enable
114 HOLD 67 OSC32EN 20 PA6.Data
113 IREFEN 66 EXTCLK(XTALL) Ermop 19 PA6.Control
112 MUXEN_7 65 OSCCK ATy SR 18 PA6.Pullup_Enable
111 MUXEN_6 64 RCCK (k48 75 0 1) 17 PAb5.Data
110 MUXEN_5 63 0OSC32CK 16 PA5.Control
109 MUXEN_4 62 TWIEN TWI 15 PA5.Pullup_Enable
108 MUXEN_3 61 PD0.Data 14 PA4.Data
107 MUXEN_2 60 PD0.Control 13 PA4.Control
106 MUXEN_1 59 PDO.Pullup_Enable 12 PA4.Pullup_Enable F—PA
105 MUXEN_0 58 PD1.Data 11 PA3.Data
104 NEGSEL_2 57 PD1.Control 10 PA3.Control
103 NEGSEL_1 56 | PD1.Pullup_Enable 9 PA3.Pullup_Enable
102 NEGSEL_0 55 PD2.Data 8 PA2.Data
101 PASSEN 54 PD2.Control " —hD 7 PA2.Control
100 PRECH 53 PD2.Pullup_Enable 6 PA2.Pullup_Enable
99 SCTEST 52 PD3.Data 5 PA1.Data
98 ST 51 PD3.Control 4 PA1.Control
97 VCCREN 50 PD3.Pullup_Enable 3 PA1.Pullup_Enable
96 PB0.Data 49 PD4.Data 2 PAO.Data
95 PB0.Control —hB 48 PD4.Control 1 PAOQ.Control
94 PBO0.Pullup_Enable 47 PD4.Pullup_Enable 0 PAOQ.Pullup_Enable

7E: PRIVATE_SIGNAL1&EPRIVATE SIGNAL2IZFIZ0E L CERZINDHRE T,

24.7. BERFEEF M EEE(Boundary-Scan Description Language)774Jb

Bi BRI F FR(BSDL)7 7A MBS UER A AT /2T N A% B R A AR 7 =7 (2L TRED N DRE I A TR L 47, 52

RAERT—H VY ANOL Y MONRE LHEREDS T OFLR IS E FE T, ATmegal A OBSDL77AMIAF ATRET T,
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24.8. JTAGHLY 24

24.8.1. MCUCSR — MCU%HIH/4KRELY A% (MCU Control and Status Register)
MCUIE/IRBEV ¥ A T —AXMCUBSREFIEIL v M5 72 . MCUY by b2 Z L 72ty e O AL £,

Ewh 7 6 5 4 3 2 1 0
$34(54) | Jrp | 1sc2 | = | JTRE | WDRE | BORFE | EXTRF | PORE | MCUCSR
Read/Write R/W R/W R R/W R/W R/W R/W R/W

I 0 0 0 NEZR NESH NEZR AR ARSMK

® t'yh7 - JTD : JTAGAV4—71—RE 1k (JTAG interface disable)

ZOEYIMRODEHZJTAGEN =R 137787 T A0)EFLTWIULZE., JTAGA Y 4— 7;—m§>ﬁi‘féhi@”o ZDOEYIBIDGA . JTAGA /-
Tx=AFIEE SN ET, JTAGA UV I—T 2= AD T R Al L (L 2 WET B7- DI 2D v e 28 B 3 D X EER I IR RIE e D72
TN ET A, ZOEEEE T A0S 77 1348 LN I A Ej’iﬁ‘é@%:@t“ybmzliliﬁﬁx TR0 FEEA,

JTAGAV A7 x=AHMILD JTAGRI I B SR W E TSNS G E . ZOJTDEYMI NI ESNDHNE T, ZOBAITITAGA 41—
7x=ADTDOL Y D IERFE T A BT BT T,
® b’y - JTRF : JTAG 'Jt9b 755" JTAG Reset Flag)

ZOEYMIJTAGHIAAVR RESETIZE S TRAZLITAG VEyh VY 24N OB Ty - &na i E()ESET, 2Ot yMNIE
TRONYEy NETAIZZ D777 ~DFHFROEZ AL L > Ty MO)SIVET,
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25. 7 —F D-4'XiE - EXAAFHRAHLAIGELZB 2707 7309
25.1. 1

o Z2XALFEED H(Read-While-Write) H .7 07 7307

ZWMEDH DT b =4 AERVRE

BNV (Rl (R OIS L= 7 M gEE v M)

Jeyh NIAER A O LTk a—R

EEfbESni=~—V 58 (ED

BhERA 77— Tk

o BRI A E B -FE(-N 27774 TR

1 AT 0T I A LB DN A NS DT Ty AR DX E T (173 H DO FR26-5.8 M), ZO~ = MR L8 i &)
RIS E RIELEE A,

25.2. {1 E&

7'=h B AR IIMCU B H1(2 85707 75 2= 04 7 n—NETy7 n—N HOBE DO EZIAR P OFHAH LN ATRER H C 717 7307
REAAREELF4, ZOEMITT Ty ARNCHEEET 57— u—4" 700" 0 AAFEIMCUIZ Lo THIBIS A etk 7o s Y 7 M 7 B i i)
REICLE T, 7'—b o= 700 T AT T Ty v a AEVNICa—NEEET 0 T7h), a-NEFidr, £2137 0770 AR Ha—-EFTeDZ, F
FRIREZRT =4 AV =722 B#H T DO ENEBNMEZ FT, 7 b o= SN O 787 T4 a—-N37'—h 54" ABVEETeTTyva A
) 2R EESRENEFDET, (o T -t -2 XH HE2LEFE CTE, ZOBENZNLL EXLBEESNRWRS, Z0a-N) b H
EHETHIELTEET, 7 b p—4 ARIOR EIXba— A CRIE AIHET, 7 —b o4 1 ZEBNZEE E FTREZR 2K O IMNL L7 7 — Miti B2
N RED F9, ZAUT R D IR L U AR SRR e R M A B T 5 A T,

25.3. 77yv1 A DG FEEET7 - 0—4 fE1E

77yva VTG EERE 7 - o4 fEIk 2> D T/ tEE TR SN E T (K 25-2. 2 1)), K HILO R EIZIT0E D FKR25-6.L X
25-2. TmRENDHIIITBOOTSZL 2~ A L TR ESNFE T, ZNH2 > DEEIIE R D sEt vy b A RS- | DR R YE
EPECET,

25.3.1. > FASELE

Jos RIS IS F 2= N 2B AN T2 DI E o D7 Ty a AR OREIR T, i R PREE R YR IIR 7 - Mii gty N7 - MiE S h0)
W CGEARET (164 HDFK25-2.50R), i HHEIE) S FEITENDEFICSPMa S B EEIEXN A0 T, i AEBRIEE A2 7~ p—4"
I-NHIU TN LS E R A

25.3.2. 7'—h 0—4"4E15 (BLS)
I FR BRI 2= B A S DD DIZ LT, SPMA S IIBLS O FEAT T DIREIZIENT 7 0 T ) H e HDH DT, 7= =

A Y 7MIz T IZBLSICHANES R T AU /A, SPMAT S IIBLSH 2 5T 2 THDT7Tyya ARVET /YA TEET, 7' b n—4 FEI;
FHAREEILAE |7~ v—2 FigEL YT = MEEL YT L TGRARFT (164 H D FR25-3. 2 ),

25.4. 779v1 AR DEZAAPIZEEH H LRI REAL SEIE S AN BEAR FRIE

ELLEDOTNVART B T3 ENDNIE ST, CPUNEZIAHLF DOFHAH LA IET 50, 7 —h 0=4" Y7 =7 NEHHIZCPUR

BEIEENAPDOEELLTT, FTRRENHL570BOOTSZt 2= A1 Lo TEEFTRE/R2 D DFEIRITINZ . 7Ty a2 AT EZ AL H

St H U AT REZ2(RWW) BB & 22 0A Zx HH 358 A H LA BE 22 (NRWW) BE IR 0D 20 O[] TE FE IR 12 8 45 1T H A E 9, RWWENRWW RE I [

DOEEFUT163HDK25-2.L170H DFK25-1.THZOLNF T, ZO20DFEK M O F /2B ERITRLET,

o RWWHEIAN AL B SN =AY B E FITE L E NRWWEEIZZOEERICFie &R T&EE T,
o NRWWHEI N CEL B S Ta~ =V B B FIT B 202 TOEERICCPUIE kS ET,

7=t =4 Y7 =TENEF, fEEY 7827 BRWWREI B B SNAE Da—NEHIRL CTHORNIEIZEE L TESN, [FEXIA

Fr A U A REREN | SV RE AT 17 I (I E F I B EIA L) SNAEEE L COFI AT, 7' —h =4 Y7 N7 BN EH I

FEERICEEENAE CIIHDET A,

R4 EOFLR IENRWWREIR 2 BRWWAEI 27 07 730 7 58O )RR T MBI ESALZITHHITIERL, fThha itz
DEHPEBIN TWDILEZERLET, Blb, NRWWEESRWWHEIRZ7 17 73795 E . NRWWHBIE O 7 177 MdiE
EHEVENETDENBFHDD)DO T, 707 7307 SNAHNIRWWREIR &4 1T B, 2O TIECPUMME IE T AEIHHED/VY)
DT, NRWWHEIR 4 A 1B TODBEWVI ER T,
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25.4.1. RWW - EEAH A H LU AT REFEE

7'=b v=4" V7N 2T B DBRWWREIRAN DA =V %70y 530 25856, 779V a AR LA—NE5e Z &M AIHE T 0%, NRWWHEI
ICELESNDa—NT20 T3, 70y 730 70 FOY 7 2T IZRWWRBIE 2SR L Tt ENR W EARFEL 2 T IR0 ET A,
FAZEY 7MW 2T H37° 07 7307 (Bl 2 1% CALL,JMP,LPM & A4 £72 1350 IA 212 > ORWWREI RN CBC B S ba— M &b o b4
Bl FDYTNT IR ORIEMTEEIN D LNERE A, ZTNERET DT OB AT IR | F72137 - =4 fHik~ B 8D L
HONIENDRETT, 7' —h o4 FEIR L ICNRWWREIR I R & SV E T, RWWREI S FE A LIS LTI BV TWABRY |
SPMn 45 il fEIL 2 A% (SPMCR)ORWW REIK 22 /10 (RWWSB)E v MIFRER L &L TRt A £9, 787 7307 358 T Liztk . RWWREIE I Bl &
L722—N & e RNCRWWSBIEY 7 My T 12 Ko THEBR(O) S 72T AuiE 72 4 A, RWWSBZFERR(0) T2 HIEOFEIZ DUV TIE165
EDISPMCR - SPMi 5 HIlfEILY 24 2 T B2 E0,

25.4.2. NRWW - EFAH T RHAHH LA REFESEL

NRWWHEIR B E L 7-a—N X7 —b 0—4" Y7 =7 SRWWAHEIR N O~ — B3+ AR50 £97, 7'—h =4 a—N 23NRWWHE
FEBTHLE ATON=HEEIIA - EBXALBETICCPUNME IS E T,

F}25-1. EEAHHFHH LU AT REHAE

7093309 RIZZR AV TR E SN A58 7095309 thIZER s A5 CPUEN{E RWWisRE 7 12
RWW NRWW g5 B ENE HH
NRWW g 3L {2k 7L
X|25-1. RWW4E1si ENRWWSEEE 0D BS 1%
EXAA P FEA L
AR (RWW) fEIk
7R AV ARWWREI 5 & /_//
o . N %%i&%‘qj%%%‘ﬁjb “" N A—Ei.u o=
i I kT Pl e
A EARIA P T A ARl
ﬁ‘ﬁ TRt IA T AEE
(CPUfEIE)
X25-2. F#RIZKB7' 05 ILH779V1 F)DEE S E
BOOTSZ=11 BOOTSZ=10 BOOTSZ=01 BOOTSZ=00
$0000
o IS 7 58 | RWW
: o ee 780 7 5 P PO
R A7 T TR G B | Bk
pEIk =
_ RwweslogRereE ( f { .\ | |
NRWW B BR A & -
______ Jis BRI A e } 7'—h p—4g' 7 B=5 INRWW
7 w4 GERBAA L | 7 s g s R | B
L 77uva pEIRhE | B | RN TR A

E INDOBNTARZDONWTIILT0E DF25-6. TH-2 b ET,
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25.5. 7—b O-4"FeEL v b
7' —b u—F BRI DM BELINIRN D, 7Ty Y a ARV RARAS AN IR ATEE T, 7' —b m—4 13X E BN E T REZR AN L 7= 240
D7 =MEFEL Yy MFFH ET, ZAUTE e DR L ER 3 SR 2 ik A 1252 £,
ERHE L 2@ ET,
o MCUIC Ko THFTT DY 7 M T IBT 79y 2 A R a 1 #
® MCUIZE S THEBIT DY 7N =T 57Ty a AENO7 —h n—4 G871 2R
® MCUIZE - THEHT DY 7T ST Ty v a A D) I EIR 72 2 Ak #
® 77yya ARYV AR TEE T/ 7N =T A7 ]

FOZLDFE IOV TIEFR 25~ 2.}:%25 3AETHELZEN, 7 -MEgEL Yy MTY T2 T EE A FTIZE SN D7 s 73y B E TR EO) T
TETH, INHDOE NIy 7T ERES otof@?fﬁ#%(l)fé“ia“ — T EOA B AR I (LBENMEREBI2)IISPM AT I LD 7Ty v a A
BT 0T ERIELEE A, I’H%% AAONT oD — e A EE A L (LBEYEFER3)IXLPM A 43 ESPMAT S IZ K D Re AaA 7
HEZALLHIEL A, GR#E: ﬂxLB iLPM/SPMnnw WZBAL CIEBIfR D ED)

F25-2. (ARSI HRERER (0=7"0/' 74, 1=3E7"1'7L)

BLBO B{E#E5I | BLBO2 | BLBO1 fREEFEAI
1 1 1 LPM, SPMfir 75 A3 IR ET 72 A9 2 28I L THIRRIZHV EH A,
2 SPMn3 13t SR B AP S ER A
5 0 0 SPMAn 3 ICEDIS IR~ DOEZ AL L 7'~ 04 B CTOLPMAN T IZ L2 H
NG DFEAIAB DTSN EE A, (E)
4 | o | 1 7N e oLPMARIC DI A b ORA AL ATFS L EE Ay (D)

3E: BLB02=0T, ZVIABANIAINT =} n—4 FEEICELE S CWD &, i F M COFEITRICE A AR S E T,
25-3. 7 —b -2 GBI T HREFER (0=7"0/' 74, 1=3E7"0)'7 )

BLB1 Eif£3&%| | BLB12 | BLB11 REEFETI
1 1 1 LPM, SPM&S 237 —h n—4 38127 /v A4 52 LIt U CHIBRIZH D 8 A,
2 SPMAR 137 —b n—4 FEIIC B LA TSN ER A,
5 SPMARSIZELD7 —h =4 fEIk ~DEZIALL L HEK CTOLPMAGSIZL57
“5 Efﬁﬁ’%@muﬁﬁﬁﬁ)u?éﬂi’@h (/I)
4 _ JS IR TOLPMG A1 L 57 —b 1—4 B DO FAAL NS EE A G

i¥: BLB12=0T, BIVIALA /DG BB E SN TV DE, 7' —h n=4 EB COEITRIZHIIA L PR RSV E T,

25.6. 7'—b 0—4" 7' 09" FL~DFELT

7=k B2 ~OBATILIG 7 077 535451 Jump) F72 1 EFE O L(Cal)ic Lo TITUWET . ZHUTUSARTOSPIA v A—T7 2= A% T

x1—b7‘jE DIH 7RI I > TED LN B LILER A, ﬁzb@ 2 Uy MEIZY Y b NIART = =S REIRBHAAT NV AG R R

HENTT = Uy MBOOTRSDta—A %70/ FA0) TEXET, ZDOHA . 7' —h i=2" 2ty MEICBRES N E T, a2k ESNT-

(ENI%, D7) 7MT = U~5“>cimﬂﬂ}b“@é@ﬁ%ﬁé@é:krﬁm%i% ZDbta=ABPMCUH F LS TEETEXARNT L

ICHEBEL TSN, ZiUE— B 7= VEyb ba—=203 7 87 7000 ZND L, Veyb N2 EIZ7 b p—4" Vo b afaRL, Z0Dta—A")
EZN7 0y T30 W7 ) I3 £ TAGA A=T72= 2% L COBE T CEHI L EHRLET,

+R25-4. 7=h Ytyb b2—R" (0=7"07 T A, 1=3E7°0/'7L)
BOOTRST ey R EITERIRTNLA (Jkyb ~'74)
7=k m=4"Vyh 7= = BHAAT NV AL T0E D3 25-6.5 )

s S T
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25.6.1. SPMCR - SPMar 5 |1l 24 (Store Program Memory Control Register)
ZOVY 2T T = o= B EA T ST DI LB E SN A HIEIE v e E R E T,

£ b 7 6 5 4 3 2 1 0
$37 ($57) | SPMIE | RWWSB | =  |RWWSRE| BLBSET | PGWRT | PGERS | SPMEN | SPMCR
Read/Write R/W R R R/W R/W R/W R/W R/W

WA 0 0 0 0 0 0 0 0

® t'yh7 - SPMIE : SPMIE/ERIE|Y A A5 1] (SPM Interrupt Enable)

SPMIEE M3 1 & ED L, AT—H A LY 24(SREG) D2 END AL FF RI(DE v bASER B (DS I TNAZR 5 SPMERTERTEID A LT RIS
F9, SPM#EBRE A EIDIA A IESPMCRD SPMERVEFF 7] (SPMEN)E w23 BR(0) S AL CWVBBRD FEI TSN E T,

® t'yk6 - RWWSB : RWW4EHE %1 (Read—-While—Write Section Busy)

RWWHEIIZ B 2707 7307 (N =V W EE 23—V EZIA ) BERB RIS NDHE RWWSBIIN—N 2T 12X > TRE(DSIET,
RWWSBE' w2 5% E(1)ENDE, RWWHEI LT /b A TE A, HE7 17 737 B8 T SN T-% ICRWWSREE v 1 2 Ehb e, =
ORWWSBE Y MIAERRO)SIET, FIRIZ, N =V 3 EBENBIMEIIL AL, RWWSBE vy MNE B BIAICERRO) S ET,

® £'y}5 - Res : %9 (Reserved)

ZOEYMNITFTREINTEY, ®IZ0ELTHAET,

® t'yh - RWWSRE : RWWHBE A LEF AT (Read-While-Write Section Read Enable)

RWWHEIG (27 07 T30 7 (N =V R FIEIA =Y EEIATR) T HE  RWWEBEIZRWWSBAIN—F 2T 12 Lo TR ED S E A HLIC
XU B VES . RWWHEIA B3 Al 3272 Y 7 by =7 137 00 730 7 858 T (SPMENDMRER(0) S D E TR 720 F
A, E D%, RWWSREL Y AISPMENE[RIIRFIZ 1A ED LD E IRD4A7ay) JEEIN O SPMAr 43 BARWWREIRZ FFFF T L E 9, ~—V'1H
EFIIN Y EZALTI Ty AR)DLIC(SPMEN=D) DB, RWWHEBIIF 7 TEXER A, 77yVa ARIDRESNTWDRIIC
RWWSREE Y IR ENNDE, 7Tyva AR EBRIEILRIRL, SR E LT —4nkbiEd,

® t'yi3 - BLBSET : 7'—MiafEt v % E (Boot Lock Bits Set)

ZOEYISSPMENE [RIRRIC 1 2= DL . kDA uy) B HIN OSPMAT S IZROD T —A it~ T-7 =Mt v MR ELET, RIDOT —
AEZRAVBDTN VAR I ET, BLBSETE yMNIfEEEL v DR ETE T T, i3 4/my/ BHEANIZSPMM S N FEITSINR WA,
H B AEERO) S ET,
SPMCRTBLBSETESPMENA R E(DENI= % D370y 7 AN OLPMAT S ILZF A2 DZ0IZ L > Ota—2" Yy bE-ITESE b &
HHNEERIEICV Y A G A F T, TR DWW TS E D YR 7 M5 DE1—-A" EybE st vhDERAHHL | 2 2 EL<T7EE0,

® t'yh2 - PGWRT : A=Y ZEZIAH (Page Write)

Z DL YISPMENE[RIFIZ 1 &2 E b & IRDATay ) AN O SPMAN 45 1L — BB A AR L 727 - A= BEA R FATLE
T A=V TNVARZEA VA O LA E BB S N EY , RIERODT =23 RS E S, PGWRTEYMNIN =Y EHEIALDTE T T, %
7213 47ay ) JEHINIZSPMAT 5 D EATE N2V EA ., B BIRICAEBR0)S N E T, NRWWHREIMN TN VAR ESLD L, N =V 2iRnEX
IALENERIZCPUITE IESIVET,

® t'yM - PGERS : A=Y ;% (Page Erase)

ZDOLYMISPMENE R 1 ZE DL ROy BN OSPMAT S IIAN—V T EEFEITLET, A=Y TNVAZZE A 4D _FAr
LRSS ET, RIEROOT AT S E T, PGERSE YMNIN =V THEDOZE T T, 7213470y 7 JAHINIZSPMa 3 08 FE TS
NZRWGE . BEIICHERRO) SN ET, NRWWEEIRST NV AR ESND &, A=V RIKOIE EFIZCPUIKE LS E T,

® t'yh0 — SPMEN : SPMiZ4EEFA] (Store Program Memory Enable)

ZOEYMITR D4 ny I EHA OSPM i 52 LEd, 2O ySRWWSRE, BLBSET, PGWRT, PGERSD ¥ numtiLiz12E)h N
BHe, e SPMAT A IR A7 Bk 2 F b £ (L ofidl 2 Z B L7 EWY), SPMENZ I R ENDE ., K< SPMA S IIZR A A2 d~>TT
NUAFSE LAY — R ETER ~R 1RO AL F T, ZL Y 22D FACE yMIEHEI N E 9, SPMENE Y MISPMET S DT
T, F21347ny 7 BINIZSPMAT S R EA TSN WG A, BEIMICIRRRO)SINF T, A~V THEEA -V EEIAL T SPMENE Y M
ZOENE TEINDETUIEFVET,

A5t YyMZ10001, 01001, 00101, 00011, 00001 LA DE A7t E B2 ENTH LTI,
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25.7. B2 7073309 B D779v1 A2)DTNLAIEE
ZR AV AESPMAT S TOTN VAR E I ET,

E'yh 15 14 13 12 11 10 9 8

7ZH (R31) | 7215 | 714 | 713 | zie | ozt | Zio | 79 | 78 |
Eyh 7 6 5 4 3 2 1 0

7L (R30) { zz | 76 | 75 | z4a | z3z | z2 | z1 | 7o |

TT9va PPN = THERSND T T3E DFK26-5.28), 70775 A/ A(TNVA KAVOIZ2DDE fEI A RS IO ICE b
F9, 1 OOFEBKIT FAIE YMABERY . A=V NOFET-NETNVAIEEL ., — 5 EAIE yMIF O~ =V E2TVVASELET. Zh
1ZE25-3. CRENE T, NV HEEN -V EXIALBENMEGNZTN VAR ESNAZEITIERE L TLIEEWN, 1o T —h m—4" Y7}
DT IN =V BEN -V EEIABBIEON S CRICA =V ZTNVARE T DI LN RO EE T, — 707 7307 BERBthE NS
&L ZOTR VAT Ty F &, ZE AV AT OBV E I T 2 £,

ZRAVBEAE D72 WOSPMEEIL T —F o—4 gt v % ETZIT T, ZOEMETZLY A ONFITIEEI L, B2 T3, LPMGabT
VABREIN T DONZZRA VA EENE T, ZOMBIETTyva ARIONANENETN VAR ETHD T, ZRA VD FALE yMZo)ybiE

nET,
X25-3. SPMIZEFR D 7791 AR DTN LAIETE
t'yh 15 7ZPCMSB 7ZPAGEMSB 10
ZLY° 24 | 0]
PCMSB PAGEMSB
7’0954 Ak PCPAGE PCWORD
7Ty 2 ARYRNOA =" TRV A N=V NOFET—NTHVA
7'09° 74 A& =Y PCWORD (PAGEMSB~0)
=y T aREEe=E) ] $00
$01
$02
— PAGEEND

E N TH S-S B HIT1T0H DFR25-8. T ESET,
PCPAGELPCWORDIZ1T3EH DK 26-5.T—EIFE T,

25.8. 779v1 ARYDBEB70Y 7309
700 T 5 FENIN =V HATE R CHEFINE T, A=V — R E T A~ AN LT T — 4 TN =V B E NI FEON =Y DN ESNR2 T
(B0 FHR A, NV REREERILSPM A 4 6 A RO 1R —N) T2 S, ZOBEIITA—V W BT, Eoid—v 5L
NV EXALBER OL BT 2N TEET,
FER1 (N =V VHERTO— REE &A1)

o Ny WA 7 LTI,

o N—UTHEEFITLTLIEEN,

o N/ XA LA FLTL TS,
FR2 (N—VTHEL O RERE R AN)

o NV THEEFEITLTLIEEN,

o Ny —IERR MR A 7 LTI,

o N XA LA FLTLTZEY,
NV OO LT B ERGGE I EINIA =Y O T 50 X 2 XN - — RERERS IO RS2 T U e b3, 20
BICUD TENINET, FER1.ZMHEIBE . IO BFA TR EREELZIT, TORICET LT S Ex K422
FITN) T\ R A E-EX( N 27 774 TANEEEER 7~ n—4 MR L F T, FE2.0MEDONDIGE . N~V D EE
W ESNTWAEZD BT D IRT —4% 5t e 2N TEER A, A=V —RRE I ELIE T /YA CE LT, A=V A=V E
TIARBEDE F TEDLNDIN =Y TNVAXRIUAN =V 2T N VAR ET DI ENIEFICHEE T, THV7 I EFETOI—-N IO\ T
IZ169E DTV ERBICKDEELT b 046l | 2T E &N,
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25.8.1. SPMER G IZKBAA =V HEDREIT

N=V WY EEFITTHINIZEA AT NV AZ 3R E L TSPMA A il L A#(SPMCR)IZ"X000001 1 ZdEX  SPMCREXIALL4 09/
JAHINIZSPMAT 52 FEITL TLIEEW, RIERODT —AIMIR I F T, A=V TNVAIZZE A2 DPCPAGEIZE D N2 T TR0 F
v, ZOBMER ZE A FDMOE M :tozs_»iﬁxma A ES I
o RWWHEIKDA =T - A=Y V=T, NRWWHEIIZF O £,

o NRWWHEIkOAN' =/ VHE « A=V Ed  CPUIRE IS ET,

25.82. A=Y —IEEEIDERTE (AN -VERE)

RN E (N = —BHEE ) ELATITZEA VAT NV AL RLROIZT —4%3% L CSPMCRIZ’ 00000001’ 22X SPMCREXIA
&?&47:1/7)73;%7\7 CSPMAR S & FEATLTLIEE W, ZR AV ADPCWORD DN IL— BB O T =4O T NV A bvEd, —iFE
BRI =Y EEIALIERNEL . FTITSPMCRORWWSREL y MEEIAZIZ > THEIICIHESNE T, YATA VEyMEBIH LS T
WET, —IFEE A BT TICE TN VAN A ES LR TERNW I LICER L TSN,
3F: SPMA =Y 3R EEREOE T CEEPROMDY E) B E . R ELT-ET —4nkbivEd,

258.3. A=Y EZAHDELT

N= EEALELTINUIZE AV AT T NV AL F ELTSPMCR& "X0000101° & Ex SPMCREZIAL L4 my) FHANIZSPMAT & % 5
1TLTLIEEY, RIERODT =TI N F T, A=V TRVALEZE A4 D)PCPAGEIZE ) N TR0 E¥ A, ZOEEDR | ZF
A ADMDE Yy MI0EELNRT U2 EE A,

o RWWHBEIR DN = EXIA L - A=V EEIAL Y NRWWHEI TG £97,

o NRWWHEIk DAV HXIA L « N EXIAL P CPUIRE LS ET,

25.8.4. SPMIZ{E R BV A H D E L

SPM%%VEEI%'JUQ\%%‘S?‘FHI SNbE, SPMCROSPMENE'y MMRBR(0)S AU TUNDIRFIZ SPM#BRAE AT BN DIA A D3 kR IR AE L F 97, =

ALY 727 CSPMCRER =) 74 B0 ZOEIIALIME 2 52 L& E WL £9, SPMER{EA[EINIA LA H L& | EDIA LA G
A UK U TSIV A EFICRWWREI 2T 7Y A9 A D& RET 272012, BIVIALANIHILT7 —h o= FEIR(BLS) ~ BB S LA & T
T BIDIAIR NI OB ENEIZ28 H D TE|YIAH | TrliRENET,

25.85. 7 —b -4 FEEEH T DEE

7'—hiEgEE M IBLBIDAHET 1 T MDIC SN EEET BIEIC LS THAIF A7 —h n—4 S AT T 5 A R L8
WOIRFIEIRDER Ay 7'—h B=8 B H~O T HIEREZARTT —b 1= @& R EIZUAF T, BT 7M=T O B HIAR AThE
(27253 LIVER A, 7'—b 04 EROZE EAM BN INEEY T M =T D8 A B inbh 7 b -4 AR 5720107~ M
FEEYMIBLBIDZ7 07 7M0) T DI ENHERSNE T,

25.8.6. B2 705309 H DRWWSEIE FE A A A DL LE

H 7y 730 ) N = EDA - EEIALDL) RWWEEIIE AR LIS L TR E T, A 77 F I B &R E 2
7°u7“?i‘/7“1‘97s1’15¢c::@ﬁﬁfmi‘ﬂ“m?‘éEéhé@%f%ﬁ:uﬁ FHUERVER A, SPMCRORWWSBIZRWWAHEIR 23T CThH BERY
HEDSINET, B0/ 730 HOEIAHNIHFIZ28H D [B|YAH | TRk SN D L7 b u—4 Eﬂ?(BLs)«%éébéhé«
é“z’)) FTEIALDBEE SN RT IR0 ER A, 707 7300 IN5E T LT 55 (CRWWHEIZ TNV AFR E T2 RN, A& Y7 by
IZRWWSRED EZIA 2L > TRWWSBEAZER(0) L7 AUiE 720 FH A, BIZOWTIXI69E D71V 7 ) EEEIC J:éﬁ’“ﬂm -b o-
4 2T ELTEE,

25.8.7. SPMER (2L 57 —F -4 HEfEL v D ERE
7=k m=A i EEY Y M RRER(0) T AIIIA B L= T A A ROICER E L TSPMCRIZ’X0001001" 2 #&:X  SPMCREX AL %470y [EHHN
IZSPMAT S &2 AT CTLIEE Y, 77 R AR REZ i 8L Yy MIMCUIZ LA E DY 7MW 27 B ob i L7 = o= fHiE A R TX 57—}

fEHEL v 2T,
Eyh 7 6 5 4 3 2 1
RO | 1 | 1 | BLB12 | BLB11 | BLB02 | BLB01 | 1 | 1 |

779V a AR DT IV AT B A K iﬁ“7 —b B=AHESEL PO FERR ETEIT OV TEFR25-2.£ 58 25-3. 2 T TES,

RODE y M~ 2MER(0)EN D84 . SPMCRTSPMENE 7 —Mi#Er v % E (BLBSET)E v A3 3k E (S 7= % 470y 7 JE N IZSPM A
FNFATENDE, ST DT H}mf'“t 707 T M0 ENET, ZOENETOZE A ATBMRHY F- AN, FkEodmttni-H
WOiigEL v e HUIZEE DD D ERIT)$0001 TZE AV A% E T HIENHERSIVET, FkEDIEIMED T | fifet vy PEZIA
FrBE RODE'YN,L6,1,01 X NZERE T D2 EbHERES N T, Maset vha7nr 7307+ 50& ZOBERIZETOTTyva A IFRTe D
EIMNTEET,
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25.8.8. SPMA S T EZAH B DEEPROMEZ IAAIZKDIHE

EEPROMEXIALBNENRTTvva AR ~DRTDYTMW T 7700 7307 Wi A2 EICEB L TLEZWN, V7 M2 b Dt a—A i fE
by g H LB EEPROMEZALEIET . #HIF S Ed, 1 HEIXEEPROMAIEIL Y 22 (EECR) D EEPROMZE XA 4 3 A (EEWE)
By MR AL, SPMa SV Y 24 (SPMCR)A~EHNZZ Oy MMEERO) S TWD DR THIENHELTI S E T,

25.8.9. YIM)ITMHDE1-R" EYbETRSEE YD ERAHL

YINIZT I ba— A ERESEL Y DT 7 2T e Z LN AT HE T, MSEL v a3t e lZIZZA A 412800012 3% L TSPMCRMSPMEN &7 =
HigEL v bR EBLBSETE i (1)L TLZEW, SPMENEBLBSETE v MASPMCRICER ESIUT-14 . 3 CPUJEHAPICLPMAT &5 23 5=
ITENDE, HEEEL Y DE AL LSV Y ARSI E T, SPMENEBLBSETE y MIEEEL v M - L D52 T T, F7-133 CPUJE A
WIZLPMA S RN EI TSN WA £72134 CPUBHAINIZSPMa B B EATIN2 WA, BEIRIZAEER(0)S U ET, SPMENEBL
BSETE yMMEER(O)S D e, LPMIZ e —X PS5 ETRBSNAIIICEEL T,

t'yh 7 6 5 4 3 2 1 0
Rd | — | — | BLB12 | BLB11 | BLB02 | BLBO1 | LB2 | LB1 |

ba—A AL Yy M FEde FIAIE EFLOMESEL v M A L E[RIBRTT, ta—RA FALE v M BE A 3 ITIXZE AV 212$0000% 7% E L TSPM
CRMDSPMENYBLBSETE wa#% (1)L TLZEVY, SPMENEBLBSETE Y MISPMCRICER E SN~ . 3 CPUEMINICLPMA 523 E
Tanse, L F TRENDEDICta—A FALE Y MFLB) DAE 2SR DL e ¥ AR TSNS IV E T, ba—RA FALE v MO BL & L FE 72 5E R 12
DNTIIIT2EDR26-4E2 SR TIEEN,

Eyh 7 6 5 4 3 2 1 0
Rd | FIB7 | FLB6 | FILB5 | FLB4 | FLB3 | FLB2 | FLB1 | FLBo |

FIERIC, ta—R EALE vt el ZR 4021230003238 L CL7Z&Vy, SPMENEBLBSETE v ASSPMCR G E(DEN 7% 3J5HA
NICLPMAT SN EITEINDE, L F TRENDEHITta—2" FArt y MFHB) DAE R ESEV Y AR KNS E T, ba—2" At vhod
Bl LR BN IC DWW T L T2 H DR 26-3. 2B R L TLIEEN,

Eyh 7 6 5 4 3 2 1 0
Rd | FHB7 | FHBe | FHB5 | FHB4 | FHB3 | FHB2 | FHB1 | FHBo |

70y 7 h0)SIcta— R ERESEL yMFI0E L THEAE T, 7/ 7aDIcShicta— R EffifEL yMIIEL THRAET,

25.8.10. 7791 A®) T -4EIFDRH1E

IRVCCOMIH, CPUET Ty Y2 ARVDIELWENMEIZH L TG EEIMETE D720 7Tyva ARID7 1) FANRNIEICSNEET,
ZNHDOMEITT Ty a AR FMRBEREOEERE LRI C, RICEGT EOMRR R EASNDRETT,

T7Tyva ARNO7 0y T MU EENMETE A2 0DREIC L TREIENET, 1D HELTITyYa AT ~D@EF DEXIALTF
IILEciEL@M’E@%f:&)@WfEEEﬁF DT, 205&(1&#‘%)— METEDE, CPUB B DM D ZRE-> TEITLEET,
7792 ARUBITFIZR OHERERR FHIZ L > TR G ITRET S ET (1D 2H),
© ZDYATATT —b 0= T DMLTLIRVEE AT —h u—4" V7 W=7 B as <107 —b n—4 i ggt v 27177 5(0) LT
TZEUY,
° T+ SIRHERA IR E OB F . AVR RESETZTEM:(Low k> TLEEW, ZAUTEMEBEE SR HEEE — B3 5705, NEL

I EM HERBOD)Z#F 5 ZEIZL> TITAE T, T TRIFIITIEVCC vy MRERIFE AMEA £, HFEIARIEE
TRy MR DL, 2O EZALBEIIMAGEREI LN D THIUXE TSINET,

o [LVCCOMIMI T, AVRaATZN U= AR IEEMEIZ R TLIEE W, ZHUECPURM S DIE B L ETERBADLDOE[HE | SPMCR
GEnTIT7yva AV R TR EZALDLN AN ELET,
25.8.11. SPMen S B D 77vY1 A2 A7 0Y 5309 (EEF A H)EFE
BIES NI NIERCHFIR#R 37 Ty Y2 AE) TV AR IZ i E T, F25-5.1XCPUNLDT7Tyya A2) TrY AR50 FE 8727 0

TR R R LUET,
3225-5. SPMan 32 k37797 D70y 5309 B fE
HE =/ =R
SPMAFICEDTTyvaFEmEiAL (N=VTHE, NV EZAR MEHEL v EEAR) 3.7ms 4.5ms
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25.8.12. 7tU7")

=:i&a

[=N=1=]

[CKAHEEGT -+ 0-4 4l

ZDOM=FUIRAMINS 7Ty a AR IA =Y DF =A% EXEST RAMINOEAIDT —AABITYVY 22 Lo THREI, 7Ty AE)
NORMIOT SR EILZV Y A Lo THRRSNE T, RFLIIE ENEE A, ZOV—FV (D 7RKELSPMIF 7 AV =F)IE7 b n—
A REER AR DB S AR T LR 7R 0 F Ay NRWWEEIBRI O a—R 7212088 & 707 730 7 (N =V THEEN - BEIAL)FIZEFHD T,
i VY 2#13R0,R1, TMP,CNTL,CNTH,SPMC T, V¥ 2 DIRIEL B IRIIZON—F NI g T, AV Y 213N B dsiicd
ML TEET, FIVIAKRE N7 b o4 IR EISNDD>, BIVIABZ NI IESNDDDOE B LSRR TT,
NV INT D256 AL T OGS E XS BRI F9, FBET M AL AR IR ET, ZNOOMH AR T TR
LFETCEREARITIILL FO7 07 0 EICR S L GBRITLELT),

FN W

WRPG:

WLP:

RLP:

RTN:

SPMJ:

WAIT:

P
apm

. EQU
. ORG

LDT
CALL

LDI
CALL

LDI
LDI
LD
LD
LDI
CALL
ADIW
SBIW
BRNE

SUBI
SBCI
LDI

CALL

LDI
CALL

LDI
LDI
SUBI
SBCI
LPM
LD
CPSE
JMP

SBIW
BRNE

IN
SBRS
RET

LDI
CALL
RJMP

IN
SBRC
RJMP

IN
CLI
SBIC
RJMP

ouT
SPM
ouT
RET

PGSZB = PAGESIZE*2
SMALLBOOTSTART

SPMC, (1<<PGERS) + (1<<SPMEN)
SPMJ

SPMC, (1<<RWWSRE) + (1<<SPMEN)
SPMJ

CNTL, LOW (PGSZB)
CNTH, HIGH (PGSZB)
RO, Y+

R1, Y+

SPMC, (1<<SPMEN)
SPMJ

ZH:ZL, 2
CNTH:CNTL, 2

WLP

ZL, LOW (PGSZB)

ZH, HIGH (PGSZB)

SPMC, (1<<PGWRT) + (1<<SPMEN)
SPMJ

SPMC, (1<<RWWSRE) + (1<<SPMEN)
SPM]J

CNTL, LOW (PGSZB)
CNTH, HIGH (PGSZB)
YL, LOW (PGSZB)
YH, HIGH (PGSZB)
RO, Z+

R1, Y+

RO, R1

ERROR

CNTH:CNTL, 1
RLP

TMP, SPMCR
TMP, RWWSB

SPMC, (1<<RWWSRE) + (1<<SPMEN)
SPMJ

RTN

TMP, SPMCR

TMP, SPMEN

SPM]J

TMP, SREG

EECR, EEWE
WAIT

SPMCR, SPMC
SREG, TMP

R

>
>

>

PGSZBII~— " NDONAME T, (PAGESIZEIZFET M%)

[~y ]

5~V T4 ZESPMCRIfZ B A
s N=VIHE

s [ RWWHEIREE A H L AR AT ]

RWWHEEE A HH LT 7] SPMCRAE % U /5
RWW B 5t 4 HY LT )

[ RAMPG 77y ~'=y ' — IR T~k ]
NANHEERE WL

> (HIBR)
s RAM LD LT =42 B4 4L T)
5 RAM_ED_EALT =22 BSR4 161 T)

=y IR ETR & A AASPMCRIEZ IS
XEGRE(T—I)T =%~ =y — RIS E

§ N BT (A T
; FHEERE IR (SUBI)

B EN A Myl

[~N=yEEAHR ]

(% J—K‘;‘r REE TR SRS A AV AR 1R IR
\/I //:

77y 2 XA L SPMCRIE A Bl i

s 7Tyva AR N—y EEIAL
5 [ RWWHEISHE 2 H LT AT ]
; RWWiEEE 3t 7« i U RF AT SPMCRAE % B 45

RWWREISRE A H L FF AT
[ FARLEE () ]

s WA ER A WL
5 (HIBR) -
5 RAM7 —4J08EIZR 1V 4 %18 I

7792 FERIMHINAMIGE VA HELT)
RAMMNSIN AL T =42 BSR4 A T)
fl—F CTAxy 7"

s A—ECRELAEA~
s BHEERZ L (SUBI)

RN ANk
[ RWWHElE A~ 7 ]

; SPMARS AL 22l A S
; RWWHEIRZ AL CTA%y7°
; YEfi ] CIEON Loe~ 187

[ RWWHE Sk Fe 2 H LT A ]
RWWHEIEE A H L #F AT SPMCRfi % B A5
RWW ESEE 22 H LR AT

RWW RE IS HEf 7] £ TR~

s [ SPMAn 3 FATH 7 A—FV ]
i SPMAN R HIAEL Y AMEA A
s BAEFTREELHTOSPMSE 1) TA%y7

B R ETHE

3 AT—HA VY AMBEEARTT
; 2B IA IR EE (1
; BEEPROMZEZIA A H LIS TRy 7°

EEPROMEXIA 58 T £ T

SPMENERS E
Xt SPMENEFELT

; AT VY A AR T

>

RO L oo~ 2 s
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25.8.13. ATmegal6AR7 —F B2 DN'F4—4
H 707 53 OFR T~ 72T 44131 25-6.~8. T 52 b ET,
+x25-6. [ AEEIET - -4 SEE D D EIERTE

BOOTSZ1 | BOOTSZ0 e b - JhVARE . :
BEGH | ~—V# Wi FR7°09 5 LRI 7-h0-% TR AR | 7k Yok THLA
1 1 128 2 $0000~$1F7F $1F80~§1FFF $1F80
256 4 $0000~$1EFF $1F00~§1FFF $1F00
[ o | 1 | s 8 $0000~$1DFF $1E00~$1FFF $1E00
1024 16 $0000~$1BFF $1C00~$1FFF $1C00

3 FHEBOOTSZb2—A B EIXE25-2. CrRranEd,
#+25-7. RWWHEE ENRWW AR 0D £

fEiE A= TNLVAEEE
EZIA L I EE A L rTEE(RWW) fE ik 112 $0000~$1BFF
16 $1C00~$1FFF
S 2B D2EIRI TR T BEERNZ OV TIZ163 H D TRWW — EEAA A H LU AT REFEEL | S INRWW - EEAA R FHHHLA
BEREHE | 2 T2 S,
25-8. K25-3. T =R EHMRPLZF(VIDERE
*t B —
g~ ‘l]
Z8E PC |2 108 (D) .
PCMSB PC12 TRITA B ADE EATE YN, (F'us A huvAiZ13E v b, PC12~0)
e IN=Y NIEDNDEET—N)TNVAD B EA7E ),
(N=V NDB4FE(T—INZIE6E v b PC5~073 24 52)
PCMSBIZBELE S DRI D) ZV Y AZNDE v b,
ZECHE e QopMEDILIRN =8, ZFL’CMSBZPCMSBH)

76 PAGEMSBIZEL & S ARt 3 2)ZV VAN DE vk,
(ZopMiE 2\ V=8 . ZPAGEMSB=PAGEMSB+1)

PCI2~6 | Z13~7 | 70054 pph ~= THVA : M=V T BRIV BEAB A OV BIR

pCio | zey | 77T 08 GEONITRVA R R RO )
(N BEA BB R0 TR TR EE A, )

i Z15~14 : FICHHEIUE T,
70 : &2 TDOSPMAHIZX L TOTH DX T, LPMaS I 5N/ MNEIR T,

H 7m0 730 I OZEA A DEFIZ OV TOEMIZBEIL CiX166 OB 27 RY 73V D I79v1 *R)DTNVAIEE 1 42
| A=\ AN
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26. *E!) 7°'09° 7309
26.1. 7°09° 7L 2 ET -4 A2 RARBEEE h

ATmegal6AIZIE7 17 TA)DEED, FT26-2. T RSN DI NHKRELFF L7027 17 T M0) TE L6 0 DffifEL v MR AL £97, Z
DfigEL yMNIFy7 THER T TOHRNTHETEET,

F26-1. fEfEE Y NAFDAR

B2 | EWNES Bk BEZE(E ()
_ g 1L GE7'07'75)
= 6 1 GE7'07'75)

BLB12 5 . et Y 1 GE7'n7'7.4)
BLBLL I 7 —=b n=f RIS O R 7 i dEL v b TG0
BLB02 3 PO o 1 GE7'ns'7.)
S 5 S BRI %3 D PR 7 - M gEL v b T GEaro )
LB2 1 . . sl e 1 GE7'n'74)
B 0 779 2 EEPROMATYITK % —fix (el it gt b G50

FE: 0iX7'ms 74, HWEIETZ vy 70 BIR L,
£26-2. fEfEE YD IR EFER

FEURESEE Vb REEREA
LB F& 5l LB2 LB1 BE5. M5, F=XITAGRREI NI 7307 12X T SR E
1 1 1 ARV S SERSREIIRSREL R A,
77yYa, BEPROMD 72570 730 ) (EZIAHF)DEE EINET, ba—2" EyISEES N
2 ! O ENED
5 0 0 779V, EEPROI}/I@fEiﬁéTu0’7iv7°§%3ﬁﬁ)kﬁlﬁé(ﬁifHjb)rﬁﬁiﬁj—’shéniﬁ“o ba—2
tyhe7 =MiEgEL v R EESIET, GE1)
LBO &7l | BLBO2 BLBO1 77991 MEYDIGRA7 Y7L % 9 HRE
1 1 1 LPM, SPMAn4 25 AR Z T/ 24 52 Lot U CHRIBRIZHD 8 A
2 1 0 SPMn I3 R EL LR SN ER A,
" 0 0 sw_éﬁ%@:;aggmﬁﬁﬁzm@%%iyf& 7'—b n—4 FEIE COLPM A S L5 )8 A i)
DOFERIABDBTINERT A, (£2)
4 0 1 7'—b B—4 FEIK T OLPM AT I K200 BRI O DFE I IA B DI FF SV ERE A, (F2)
LB1 #&%| | BLB12 BLB11 7591 MYDT —b 0-4 7055 L5EE % 3B IRE
1 1 1 LPM, SPMAF 237 —b o—4 S8 A 7/t 23 D52 LIt U CHIBRIZH D EH A,
2 1 0 SPMA R IE7 —h i—4 FEIRIC B LA FINER A,
3 0 0 SPM'n‘B%ﬁ:jtéT—b U‘jﬁ“ﬁﬁfﬂz“@%éfii\if& It FH R COLPM A SIZ LD 7 =k a—=4"
TEIRD DD FR AR DTSN EE A, (E3)
4 0 1 & A COLPM@IZ L D7 —b u—4 B DO AIAL BTSN ET A, (E3)

E: 07 TA, HXIET vy 70 ERLET,
SEL: fSEE e EHIIZ b a—AT By b7 Mg v e BN TLZE VY,
5£2: BLB02=0TC, FIVIAZANTHNT —b =4 TEIRICECE S AL CUVDE, i fEIk T AT

CENAH D S ES,
5E3: BLB12=0C, E0;ALAN DG HEIRICA E SN QWD L, 7'—h =4 {8 CTO EFTH ICE

VIABHBEE SN ET,
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26.2. Ea—A" E'yb
ATmegalBAIZIZ2 D Dba—2" NAMRHVE T, FT26-3.0FK26-4.1F 2 TOta—A DIRMEHEFEL La— 2 N"AMNTEDIDITELE SIS
MaERUET, ba—2137' 07 7hSDH L, GRBR0E L CREENDZEIIERE L TIESNY,

$226-3. t1—R EHINAP—B

& Ewb Bk BXEE
OCDEN G£4) | 7 | W7 ~'y/ BRE(OCD)FF I, 1 GE7°ns'74) OCDZX 1
JTAGAVA—=7 2= AFF 7], 0 (7°ur'7h) JTAGEHFA]
SPIEN GE1) B 700 7300 # A, 0 (7°v2'7L) EH7°0) 7300 ]
VARSYE XL R =R E i A1 1 GE7°nr'74)
EESAVE Fo7 W ENHEEPROMN A 2 {5, 1 (3E7°07°5 ) EEPROMIT AR 3#
— 7 B4 RN, (325-6.5 1) ) ggzizg
Veyb N 7B REE E 217 b o4 GE ) ER, 1 GE7"ar'7 L) IS fEIk

$E1: SPIENta—R1REHN7°0) T3 CT /A CEER A,

7£2: CKOPTta—R' OREIXCKSELLa—A B EITHEAFL E T, FEMIIT16 DAy It | 2 T BTSN,

7E3: BOOTSZ1,0BE EMEITHR K7 —b i—4 B EIT/2VET, 1T0HDF25-6. %27 E/EENY,

¥4 WibEt vMPJTAGENt2—2 DFR EIZHIHT . OCDENt2a—R' 237° 07 T A0)S 7= B L O R IZ L THY FH A, 787 T 4(0)E
A7=OCDENta—A (X 2R (L FERECruy ) 2D —E&FF AL E T, ZAUFTHBE B IO/ >TLENET,

3F5: JTAGA A—T o= AR D FEFICSINAEE . JTAGEN 2—R X AT REZ 2 HIE2E [ XA REX T, ZHUTJTAGAYA—Tx—A
DOTDOL Y DEF I BB R RET 5728 T,

#26-4. ba—R TN/ —&

e £k Bk BXE B
BODLEVEL 7 | IKEERHERBOD)E H IR, 1 GE70'7h)
6 | IKEEMRHERBOD)FFFI, 1 (3E7°v/'74) BODZ£IE
SUT1 5 . . 1 GE7'ms'7)
1 JEC B RF [T IR, Gx1) TN
CKSEL3 3 0 (7'ny'7Lk)
2 . . 0 (7'ns'7h)
St . sy yFERIEER, GE2) 0P Rron)
0 1 GE7ms'74)

JE1: SUTLODBEEMEIF AR KRB/ E 9, FEIC OV TIXISH DO FEE-9. 2T B &N,

7£2: CKSEL3~0DBEE X E 1L IMHzAR IEAT X NRCHIRER 22D ET, FEMIZ OV TEZI6 HDORS-1.2 T BLESN,
ba—2" By hodRRBIIFy 7 T I Lo TSN EY A, fasEt v (LB 07 750)EN5HE, ta—2 EYMREESNDAZLITEEL
TLEEEWN, BaSEE vME 7 17 T M0) T AR ta—R" Vybe7'ns 537 (GEXIAZ) L TR,
26.2.1. E3—2A D IVF
La— 21T NARRT 0 T BEA~BIT T DRFIC Ty T SN, ba— A EO B F LT NAANT 0 T30 ) EEE EHFTERYGTT, 2
UE— B 7077 80) D EESIZE RN HDEESAVEL 2= A 12130 FI SV ER A, La—A 3R EIE COEBFRKRATLIvFSNE
KR
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26.3. BEN1b

ATOAtmelv (70 3/ =TT NARETRB T DINA MO ER 5% FF 000 : $1E fls AtmelZ =L

LET, COM B EIAE O[T 1) T3 ) BHEC, E7 A A28 ggom e Ler
WEHESI T THHD £9, ZOINANIFMS U ERISHFIEL R 5 fo00 T e oo att aqualsAzacL 2
+, ATmegal BADFE N AN ITRLET, - Eeotcme, Almega 2N o

26.4. BIEN A+
ATmegal6AIFPRCHIRES T4 > DRI DL EME (i 2 TOET, ZHHDNANEL,2,4,8MHzD % 2 125 L CRREEFI DT ML 2
$0000,$0001,$0002,$00030 _EAEAAMZHY £, Uy HIZIMHZEASOSCCALLY 24~ H BhAIZER E S ET, LoD J8 I ) il
DA TOREEIZFE CHRESNRT IRV EE A, FEIC OV TIX19E DOITOSCCAL — FIRIRIELY A9 2T B
v,
265 A=V BE

3R26-5. 77971 FE)DAN -V EEN Y DER

EARE AN—'RE | PCWORD | A'—Y'#t | PCPAGE | PCMSB
8K&&E (16K~ A1) BARE: PC5~0 128 PC12~6 12

$226-6. EEPROMAE DA~ B EA—Y D EB?

ER=E A'—Y'RE | PCWORD | A=Y | PCPAGE | EEAMSB
5127~k 4N A EEA1~0 128 | EEA8~2 8
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26.6. A 57'AY 73T

ZDEIATmegal 6AD 70T TAA 7Ty V2 A2, 7 =4 FEEPROM, AE)DRisEL vh, bta—R" Ey DA H 700 5300 LRAE D J5 1R
WU FT, FFEDEEE RO T A VATRI T AR 250ns S ESILET,

266.1. E54

AREFETATMegal 6ADW DD NINEF 7 0y I3 7 T OMRER F 5 M26-1. H517° 005305 #EEEH

EaaTERENET, R26-1.L826-7.2Z5HTEEN, FHEORT ey
RENRNDE AT VA IS TEIRSIET, o)
XAOEXALE NIXTALIE Y N IEN NVAZ 5.2 HIHIRIC FITSNAENE +12V —>|RESET VCC
RO ET, ZOLYMFFALIZR26-9. TRINET, RDY/BSY <——PD1 AVCC
WREZIZOEN WA, 3 E SN 8 A2 D DBIENE TSN OF — > Pb2
4, HHHEHIIE6-10 CTRENET, NS s PET~0 (=) DATA
XA0 —>|PD5
XA1 —>|PD6
PAGEL —|PD7
BS2 —»{ PA0
[ —>{XTALI
! GND
#26-7. (58 L VR DER
BS54 g A7 FERE
RDY/BSY PD1 H7 0(Low) : (7 0y 7307 ) 1(High) : #&{ii rT(FE5 3244 A1)
PD2 AT H 03 Al (A EE)
PD3 AT EZIALNVA(AFRER)
PD4 AT AL/ AN ANEIRD (0: FAL, 1:_E47) (—fxHD)
PD5 AT XTALBE)EL Y RO
PD6 AT) XTALBEEL Y M
PD7 AT 7°07"7h AEYEEEPROMT =4 %A= — IR iR ER 3% E
PAO AT AL/ AN ANEIR2 (0: FAL, 1:_E47) (k2—2" t'yMNH)
DATA PB7~0 A | BT =4 N2 (OE=Lowl#Hi /7)
#26-8. 709 730 EMERBATREDE VB
EV4 YUk B XA1 | XA0 XTALIN VABE D ENE
PAGEL Prog_enable[3] 0 0 0 | 77yVaF7IXEEPROMD TN VAR E (EAL/ FALIZBSI CTHEE)
Prog_enable[2] 0 T AR E T79vaD AL/ FALIIBS1ITHE)
XA0 Prog_enable[1] 0 1L | 0 |#memm
Prog_enable[0] 0 TAN NV @fE/RL)

£26-10. HEHN/PDEYMFE 1L
BENAL S DHLAE
$80 (1000 0000) | Fv7° 42
ba—R By EEIA A
gL'y EGA
7Ty 2 AR FEEIA T
EEPROM#E XA A
RN A R EAN AN L
ka2 E'vh, figEE vhFEA L
77yva ARVEEAHL
$03 (0000 0011) | EEPROMFi A HiL
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26.7. i F7°09° 3309 F @

26.7.1. A FI7° A I3V EMENDFEIT
WART IERT NAAEWFN T 0 730 7 BRI L E T,
@ VCCEGNDRINZ4.5~5.5VAFEINNL . ff&100psfFHET,
@ RESET#Low(0)IZL, XTAL1Z/A 72 E4,6[a], 42 HAZ(High/Low) 102 £9,
@ 174EH D $26-8.T—E X 5Prog enablet v A4 TLow(OIZFR EL . HIK100nsiHFHET,
@ RESETIZ11.5~12.5VAZHINNL £9°, +12VARESETIZEIINENL TL £-7-4% 100ns LA DProg enablet’y D E AR B &L 7412
DTy T E~DOBATE RIS £,
EE: SN A VCHMBRCFE IR ZREX E D ITIN TS E | ST EDXTALIN VAR HIINICE /W2 | [FIUZENR Y TULELD D
LIVER A, ZDI7556 . IRD IFIEITHEDI RE T,
@D 174EH D FK26-8.CT—E XN HProg enablet V&2 CLow(OICER ELE T,
@ VCCEGNDEIZ4.5~5.5VAFIINT 5 & [AFICRESET~11.5~12.5VAFIINL £,
@ 100nsFFHE T,
@ Juy) gL U THMER 9 ) 381X H(CKSEL3~0=0000)Z L2 ARFET D7D T ba— 2" %700 73 ) (B EZIAL)LET, fifEt v
D707 TAOSIVTCWAEG A, ba— A BB BT DD > THy 7 THER S N FEATIN 2T EE A,
® FNAADEWAETEL T RESETE Y ZLow(OIZ - TLAZLIZ Lo T ey 33 N BiEAR T £,
® L CRIRLEZIINCTEDOIFETT v 730/ EE~BITLE T,
26.7.2. MDY 30T ~DEE
RELTZHEDETNVAXT 0y 730 7 MERRSIVE T, BRI 70 730 7 HATH T DICIRE B JE T R&ETT,
o D AEVEIR A FEAEZTHRHIE AR B —E RN TT,
o Fy7 W EHDTTyva AEVE(EESAVEL2—2 13707 7 A(0) X TV DA % FRZ)EEPROM RO N IXSFE/2 O T fEN$FFD
T AEZIALERILLET,
o TNVABNIANAMET Ty a AR THH 256357 ). EEPROM THIEI256N A MED Gt EE RS —EZTMHE T, ZOEE
WA A LIChE SN E T,
26.7.3. F97HE
Fo7 HEIZ7T9v2 A2E), EEPROMGET), fafEt vhaiE ELET, MifEt yNI7 17 748 ARV DZERITE ESN TLEIETILYMEE)
SNFEHA, oA EYNIEREINET A, Fy7THEITTTyva ABYCEEPROMMB FEZIALINA NI FEI TSN i 4
Ao
3E1: EESAVEL2—2" 23717 74(0) STV vHE, EEPROMIT Ty 7 T £ (RSN ET,
[Fy7 EE TR AR E
D XA1%&High(1), XA0&ZLow(OIZFRELE T, ZAUTIE AR E2F T LET,
@ BS1ZLow(OIZERELET,
® DATA%$80(1000 0000)IZ7% ELET, ZAuTFvy7 M EIES T,
@ XTALUZTENWAZ G2 FF, ZAUTFy 7 W ER SR EL 7,
® WRIZANWAZ B2 £, ZHUdFy7 W EEBIMAL £3, RDY/BSYALow(OIZZ20 £,
® ROFEDEHRET DRIICRDY/BSY 2 High(DIZ7e 5 FTRHET,
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26.7.4. 7791 FRYEETRAH (R26-34437 %5 )
779V a PENIN =V THERSNETAT3EHDR26-5.50R), 779V a ARI~ELBFZT 0 Th 723N~V BB Ty F SN E 4, =
AULFIRFIZED A ZEET 0 TA T =ADIN =V LET, IRO FINAIISERTRT Ty Y2 AR DEXIABLFTIEZFLRLUET,
A, [779va JEVEZIAL R DRE
@ XA1%&High(1), XA0ZLow(OIZEREL £ T, ZAUTR SR EEFF LT,
® BS1%#Low(OIZREL £,
@ DATA%Z$10(0001 0000)IZFX ELE T, ZAUTT7Tvva ARV EZIALIES T,
@ XTALUZIEN VAR B2 F9, ZHUTT77yya ARV EXARIESERELET,
B. 7TNVATFRINAMNRE
@ XA1%&Low(0), XA0ZLow(OIZFRELE T, ZAUITN VAR ELZZHFATLET,
@ BS1ZLow(OIZRRELET, ZAUTX FALTHN VAN AN Z RO ET,
@ DATAIZTNVA TN AM$00~S$FR) 2R EL £,
@ XTALUZENVAZ B2 F3, ZAUTTNVA AN MR ELE T,
C. 78 TN (hE
@ XA1%ZLow(0), XA0ZHigh(IZF%ELE T, ZAULT —HR EEFF T LET,
@ DATAIZT =4 FAINAMS00~SFR) &R ELE 7,
@ XTALUZENVAZE H- 2 F3, ZAUTT =4 FANAMVERRELET,
D. 74 EAINANRE
@ BS1Z&High(IZ@%E L E 7, Ziud BN M ONET,
® XA1%&Low(0), XA0&ZHighUNIZRELET, ZHUIT 4R EXHFALET,
® DATAIZT =4 EAIAANM$00~$FR) 7% E L £3,
@ XTALUZENVAER B2 F4, ZHUET =4 i~ AMVERELET,
E. FEOU-NT —4a~"— — BB E IR E
@ BS1Z&HighIZLFE T, iUt BN AR OET,
@ PAGELIZIEN VAR B2 F9°, ZHUTRET -2~ = — B EERIC Ty FGRE) L E T,
F. FBEERERIII-SND0, TR R TOT —IDEEHNICERESNSE T, B~EZMDIKL
TRVARND FALE b = NORET N EZ R T 507, B Y77y va ARVNON =V ZTNVARRELET, 2R
26-2. CRURENFET, NV INDFETMNVAIZSE v RIS N L EEESN DT A (N =V FE256), THNVA FAANA MO EALMRDE Y R
NV EXIABLETHEON =Y TRVAHE DD ZEITEE L TLIEEN,
G. TNVAENINANRTE
@ XA1%&Low(0), XA0ZLow(OIZFZELET, ZAUTTN VAR EZTFAILET,
@ BS1&High(IZRELE T, 2T BTNV ANADEZER O E T,
@ DATAIZTNVA AN ANS00~$1R) Z R ELET,
@ XTALUZIEN VAR H2 F9, ZAUITN VA NN A MR ELET,
H. A=V EEXIAR
@ BS1&Low(OIZFRELET, o
@ WRICAN VA G2 F4, ZHUTT 4D~ —V RO EZIAZRZ AL 3, RDY/BSY2Low(OIZ/R0ES,
@ RDY/BSYAHigh(DIZ72 5 CHREH £,
I. 79yva AEVEENEDPNDD, FITWER)ET 4N EPNTLEIET, B~HEDIRL
J. ~NUEXARMKT
D XA1%&High(1), XA0ZLow(OIZRRELET, ZrUIHESHRELHFAILET,
@ DATA%$00(0000 0000)IZL £9, ZAUTER/ERR ST,
@ XTALUZENVAZ B2 F97, ZHUTEBRERR S 23 EL, WHEZSAME 50y b S ET,

X26-2. A=Y TR ENT=77971 M DTN LAETE

PCMSB PAGEMSB
70554 hvs | PCPAGE | PCWORD |
7Ty a AR O = TRV A NV NOFET-N) TNV A
70974 AEY A=Y PCWORD (PAGEMSB~0)
Ny e[ A EET 1) $00
$01
$02
_ /4; Z
— PAGEEND
i: PCPAGELPCWORDIZ173EH DFR26-5. T EXNFET,
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X26-3. 7791 MESIAHIIVY

F
A_|_B c D E |G H ;
DATA X810 XTTVAFRX 77 T X BN xx  XTIAERX _ xx i
a— f % % 1 1 |
XAl : : : : ; ; L
XA0 | : / 3 : \ : E
BSI _ | | / ; 3 \ }LI
s s s s 3 ; | L
XTAll L/ N/ N/ N/ N\ T\ i
R | i i E— N/ i
RDY/BSY ] ] ; ; 3 3 \ — E
RESET liv
OE i
OE I]i
PAGEL __ | | | T\ E

S xxfEITIEESFR T, A~HIZRIREZ B 7307 S R TLIEE0,

26.7.5. EEPROMZZE A #&

EEPROMIZIA~ =Y CHERR SN F T (173 H D3 26-6.5 FR), EEPROMA EL 2T =T~ =V SBEERIZ Ty F SN E T, ZHUTFEIECE
MNDHZEET —ADIN =V IZFFLET, 74 HEEPROMAE) D EXIAL FIEZTRO LBV TT, FES. TRVA, 743 EDFEMIZ
DWTIXIT6EHD 77991 A DEZIAH | SR, K26-4.5(30 7 B,)

EEPROMEZIAZFE$11(0001 000D)ZFXELET, (177971 AR)EEAA | DAZSH)

TRVA ELIANANS00~$0DEFRELE T, (1779V1 *MVEEFRAH | DCESH)

TRVATFRINANS00~$FRZRELET, ([779Y1 MVEZAH | OBESR)

7= NAMS00~SFR)Z R EL £T, (1779V1 ARNVEEFRAHA | DCEZR)

7 —4%7yFLUET(PAGELIZIENVAZ 5.2 F7), (177991 AN ESIAH | DEESIR)

FEE RN SNDETI~55 KL F7,

EEPROMA~'—/ " E XA 7
@® BS1ZxLow(OIZRELET, o
@ WRIZENWAE -2 £, ZAUFEEPROMA =Y H&IALZBIAAL £37, RDY/BSY 2 Low(0)IZ720 £,
@ WO~V ZEFMNZ, RDY/BSY A High(IZ A ETRL ET,

X26-4. EEPROMZZEIAH443VY

rAOrOON =

K
A G \ B C E \ L "

DATA X $11 XThAEm XThvAa e X 74 X x X xx 5
xar _J/ \ | | | | E

1 1 ‘ 1 : 1 H

XA0 ‘ : / 3 \ L
BSI | /I \ | | | IL{

s s s s i
XTALL _+ /N / N/ N\ / \_ j :
- : : : : : H

WR | | | | -/ L
RDY/BSY ! ! ! ; ] \ / 1;
RESET liV
— H

OF L

B2 — i i i i i L
PAGEL _| | | | T\ E
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26.7.6. 7791 *EYERAHL

TI9va ARYDOFELHLUFEIROEBY T, FEHLETNVAR EDZEANI SOV TIIIT6E D (77991 AR DEEAH | 55 H)
77yva ARYEEAHLUEE$02(0000 0010) 25X ELET, (177901 AVEZFAHA I ODAZSR)
TRVAEAINANS00~$IP) R ELET, (77901 ARVEERAH | DGESR)

TRVATFAINANMS00~$FR) 2R ELET, ([779Y1 MVEZAH | OBESH)

BS1%Low(0). OE&ZLow(OIZER ELE T, 79vva ARVZET—N)D FAAAMIES IZDATA GRS £,
BS1&High(UNZFRELET, 77vva AEFET—N)D AN AMSEIZDATATHRED 7,

OEZHigh()IZi& EL £ 1, DATAIZHI-ZIZ/ARVET,

26.7.7. EEPROMi:E A H L

—A FHEEPROM®D 3 U IR OBV TT, FES LTNVAR EDZEHNZOWTIZIT6 D (77991 AB)DEZAH | 55 HR)

s
1. EEPROMFtA H LFE4$03(0000 001 DEFRELE T, (17791 rR)EEIAH | OAZSHR)
2. TFVAELIANAMS00~$0 AR ELET, (7791 *MNVEEAH | DGESH)

3. TNVATMAAMS00~$FR)Z R ELET, (179991 ARYEZIAHA | DBEHHR)
4
5

RS e

. BS1#%Low(0), OE&Low(OIZ&EL 7, EEPROM@/\ Ab TN ESICDATA TR £
. OEZHigh(IZR&EL £9°, DATAIFHI-ZIZZRD £,

26.7.8. bEa—RA T YMEEAH

ba—2 AL YD FEEIALTFIETRO LI T, FaHET —4REDFHEMZ OV TUIIT6HD [779Y1 ARIDEERAH | 2SI

1. ba—R b EXIAZIES$40(0100 000052 R ELET, (177991 rMNESZIAH | OAZSIR)

2. TATFINAMERELET, 0=7"07'745,1=3E717 7h(HE) T, (177991 r2)EEAH | DCESR)
3. BS1&BS2%Low(ONZFREL £

4. WRIZANNVAE 5% RDY/BSY R HighlZ 25 ETRLET,

26.7.9. b1—R EfIE Y NEERAH

ba—2" FATE MO EE AL TFIEITRDOERBY T, FFHET AR EDFEMHOWTIITOED[779v1 AR DEZAH |1 S R)
ba—2" By bEEIALFES $40(0100 0000) 2R ELET, ([77901 MYESIAH | DAZSR)

T A TFNNANEL T =R ELET, 0=717' T4, 1=3E717 7004 E)TT, (177991 MESIAH ) DCESH)
B_Slé"High(l)G:L\ BS2Z Low(OICREL £

WRIZENVAE 5% RDY/BSY2’HighlZ 725 L $9,
. BS1ZLow(OIZERELET, ZAULT =¥ FANAMEROET,

®26-5. E1—RA EEZRAHIMIVY)

m%@me

Tﬁjt:*ﬁ%% J:{jt;—x“%—é%
A c N A c | N
DATA )( D G ( XX X500 X7 X XX

o _____ /T \ S S— \
R —, \
XTALL _L /" \__ /" \_ S\
S ——— E—
S /2 S S——— U S—

RESET

F‘IF‘:EF‘:EF‘SF‘:EF‘:EF‘:EF‘:ET‘EEL_‘IT‘.’I

OE

BS2

PAGEL
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26.7.10. fEfEt YhEEIAH
ﬁrﬂfmt MDD EZIALITEIFRDOELBY T, FEHETHREDFEMIOWTIXIT6E D[ 779Y1 MDESIAH | &5 HR)

. FEEEE YMNEXALIES$20(0010 0000)FEELET, (F77/~>1 JREEZRAH DAL ZIR)
2. T TN ANELTT =N ERELET, 0=7"07' 74, 1=8Z10 T, (1757971 A)EERH  DCESR)
3. WRIZENVAER B2 RDY/BSY2 Hightc b TiFH £,

FEEEL YyMI Ty 7 HEDEITIZL > TOHMFR(D) TEET,
26.7.11. ba—A Eyb&hEiEt yb DA HL
ba—2" EyhEESHEL v hDRE A H LT IEIZIR O LBV TT, FEBREDFEMIZOWTIZIT6ED[779v1 M) DEEAH | B HR)

1. b2 t“yf&%ﬁ%k‘%_@%%%nijaé\$04(oooo 0100)&FRELET, ([779Va1 ,E)EZRAH DAL
2. BS1&BS2ZLow(0), OEZLow(OIZEEL £ T, ka2 ALY MOIRRED HIZDATATHD £97, (0=7"17'74)
3. BS1&BS2%High(1), OEZLow(OIZRREL £, ba—2" BALE Y AR TE 75@< \_DATA“CEE&’)iﬁ“ (0=7"nr'7 1)
4. BS1%High(1), BS2%Low(0), OEZLow(OIZREL £7, MEfEL'ybORENESICDATATHED £57, (0=7"17'74)
5. OEZHigh(U)NZi% &L E£3, DATAITHI-ZIZ20 £,
X26-6. ta—A fEfEL v A H LR DBS1, BS2E DB %R
A VA A 0
DATA
FEHEE b 0 1
ba—A"_BfEAAb 1 I
1
BS2 BS1

26.7.12. BENAPTHAHL

HENANOFTEHAH L FIEIFROEBYTT, FESLTNVAREDTEMIZOWTIZIT6E D [75991 ATDEEAH |25 HR)
1. FREAAMNFEAH LIS $08(0000 1000)2 3R ELE T, ([779V1 MVEEZAH DAL LIR)

2. TFVAFAINAM$00~$020) %R ELET, (7791 *VEEAH | DBESH)

3. BS1%Low(0), OEZLow(OICRRELET, IBATEAAMIECIZDATATHD £7,
4. OEZHigh(IZRELFET ., DATAIXHI-ZIZeET,

26.713. BIEN(MRAHEL

FEIENANDFE A L FEIIR O EBYTT, FEHETNVARED NI OWTIILIT6 E D 177971 AB)DEEZRAH | 2B )

FEIEANAMFEA H UEE4T $08(0000 1000)2 3 ELE T, ([779V1 ARVEEAH | ODAZSIR)
TRVATFAINAMZ($00~$03) & 7% ELET, ([779V1 M)EZAH I DOBEEMR) GRIFAITITERAEMEDOT-ODEELEL)
BS1%High(1), OEZLow(OIZ¥ ELE T, KEENAMRECIZDATATH D £,

OEZHigh(IZFREL £, DATAIZHI-ZIZRVET,

PN~
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26.8. BE5I7°'0Y 7309

792 AE) EEEPROM® [ /5 1IZRESETASGNDIZ B | 3L CWARNIZEFISPIN 2%~ T 70y 530 7 X E4, ZOBESI(4—Tx—A
1ZSCK A 7. MOSLA /7. MISOH, 373680 F9, RESETA LowlZZR ESNT-#4 . EXIAL/ M EBENFEITINBADITHET-T
70T RS DD FEITEINDZEEMBELLET, A, R26-11.CSPI7 n/ ' 733V O VELER —EShET, &2 TO
T NARPNERSPIA VA =7 2= ATk BB FASPIL Y 249 LIZIRD FH A,

26.8.1. A7 0y 7309 AL VERE

#26-11. B517'09' 3309 AL VELE X26-7. E5|7°'09 5307 R
1§54 (V2 A B BEHE 2.7~5.5V
MOSI PB5 AN | BAT AT (GND) ——>| RESET vee ?
PB6 H 77 EHIT =4 H 2.7~5.5V
SCK PBT A | EFWmyY avee |E2 9
EEPROMZ 707737 ¢ 22 B B 25 8 15178 B B &2 0A BB ERIC 7”“/777:(&—])’ XTAL1 PB7 [«——SCK
FAANNSIEINT I T ) DI, Fo7 W EM A EYOITFEITT D4 PB6 ——> MISO
ERBYE A, Fy7 WEBRIEITT 0T (IF 9V A2))EEEPROME 170> GNP PBS [« Most
ETOAEIMNLEDONEEZSFRIZLET, =

CKSELta—RNZ L DH 72 my in G- 2 bV 0 Et A, EA178y  E1: FAUARHEEIESR CEIET 52354 . XTALL
J(SCK) A ST D LowEHigh® K D e/ IMEIZR D I ERSIET, LN Ry e E T A BEIIHV ER A,
5E2: VCC-0.3VKAVCCLVCCH0.3V T 2%, AVCClE
WIZ2.7~55VINIZTR&E T,

JCK<12MHz : Low[X[# > 2 CPU/my//E#  fock<12MHz : High X[ > 2 CPU/ny/ i
JCK=12MHz : Low X[ > 3 CPUZuy//E#  fck=12MHz : High X[ > 3 CPU/ny/ & H#

26.8.2. BE5I7°'0 3309 F)E

ATmegal 6AICE ST —4ZEHHZT —#1XSCKD _EHu T, ATmegal AN ST eECT —#1LSCKD FEis CiThvE T,
ALY DFERNZHOWTIER27-6.2 2 B 7ZE,

EH70) 730 ) BETOATmegal 6AD 707 73 ) G IXIR O FIADHELES N ETUN A My B TETFR26-13.2 7B <TZEW),

1. BIRLEAFIE:

RESET&SCKMLow(ONZFE E STV A RIZVCCEGND R ~EBIRZHIINL ET, WO DYATATEIREEAF , SCK2 Low(Z
RSN D DE EXALBIMEIF TEER Ao 2O SCKOBLow(OIZFRESN TLE-7-1% . RESETIZKIE2 CPU/RYZJE
RO IENVAZ G2 52T U720 ER A,

2. FAK20msTFS , MOSIE I 7 07 730 ) B Rl B 2 i85 D Z L2 L » CEANT7 0 7307 B e L CLIZ &Y,

3. BENRBIZINL TWBE, BH7 0 7307 S IXEEL R A, RIHEAL CWAE, 707 330 7 SRl B D EINAMEHFIZ 2
AAMSE) DRV ET, ZORODIELWVINEINCEDL T B DANAME TR EEEINRT TR ERE A, $53D3 R DN
A RESETIZIEN VAR G2 707 730 7 Al &4 7o CTLIEE,

4, 7Fyya AENTIA =V AL TELINE T, AV HEIZIT3HDOR26-5. TELNFET, ZOAE) A= 13~ 2 EMG S LT
NVAD FAL6+IE YT =424 T 22 LIZL > TINAM S ORESNE T, NV NIELSRESNADOERIET D720, 525
TN VAZT =4 BRI A AN A SNAFIZT =4 FAANAMIER ESIVRTIUEZRDEE A, 07 T8 AN = 1XTNVAD
LT MR G e = EXA LM S DR EICL S TOTyva ARNEHESIVET, K= 7 DMEb i WE A& I3k o
N= BATORN ARt WD FLASH(FR26-12. B B)FF 7720 HuiEen 8 A,

SE: D77y 2, BEPROM, ifEL vb, ba—A)EEIALBIENTE T SNSRI )7 GRS OME BRI A LD E, R
IERREXAIKE DD LN ER AGRE @m0 7-0 JHEO 4TIV AT TIB ),

5. EEPROM{L# 872 EEPROM E XA oy B L2 TNV AL T 4 2 4G 9D 2 LI Lo TN AN TEMILE T, EEPROMD AT
NEEITEFIRT AN ELNDDIZHE THED THEIRICIHEESHE T, K- ™Mb WS IRONAMNEITIRNT IR
twD_EEPROM(FR26-12. 5 FRFF/- 2T UL 72D /A, Ty 7 HESNTZT NAATOSFRT A EDNDLMLENRH D ER A,

6. E DAL BATTNVAO N EE S H JIMISOIZ AR T i U S5y LItk > TRATXE T,

7. 7700 I VESERS T IR, RESETIZE B EZBRAA 35728 | High(DICER ETEE T,

8. BIFOFFPIE (MLELEIND25IE)

- RESETZHigh(DIZZ%ELET,
- VCCEJFEAZOFFICLE T,
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26.8.3. 779v1 ARYDT -4 K=oy

779V ARNIN =V INEDN D DB HRED EN I TN~V INOT NV AN E FE A B UITESFE 2 52 £, TAAARHTHRA VI
RTDUENTEDE, BEVWENIELLGED ET, ZIUIRN =V NET DA RO LD b E T, ~ = BEA R R 2 )
A=V HNOEDTFVATHR =Y IR HZ LI EL TLIEEY, 779Ya AR) DT =4 K=Y 7 IESFRICR L TIT ARV D T,
Z O A ELS I HE 3R A= B ELANERARIWD FLASHEFZ 721 U720 F8 A, 2 TOHFTMNSFEOFy 7 T ESNT=T A
AXSFET =4 DTNV ADEZIABERITE £ T, tWD_FLASHIEIZ DWW TIEFR26-12.2 2 B ZEN,

26.8.4. EEPROM®D T —4 "=)u%’

BRI AMEEIA A ) D3 ED I TEEPROMINIZEN N DD H D DZDENLTWDT MV ARLE B H UITESFFEZ B 2 £77,
TNARPHIIN AN S DU CEDE, FWIAHDIELSFED 3o ZAUTRANAMIFT DIFERD HDIMEDNES . 2l
fES I RIL CHT 2 S A5, RO ZEZUATH<S 9612, k2=, 779v2, EEPROMRALE B AH ATH 1R

ETT, RTOEFBSEFEOF 97 T ESIZT NAAZSFET 4 Ry ~yr
@7%“%@%%5&2%%@@&% :héi?°/\°4x%%yﬁ°?‘é£ﬁ el b 0 %
FICEEPROMA BE A HNAH &I IL#E AL £ A, Zot | OWDFEUSE 4.5ms A -
BT A RV IHMESFRICR L TR T RN AMNEZIA A twD_FLASH 4.5ms 77yYa pE)EEIAH
WZEAKtWD EEPROMAFT=721T UiE 720 F48 A twD. EEPROMIE twD_EEPROM 9.0ms EEPROMZE XA A
[ZOWTIEFR26-12 2 ZF<EENY, tWD.ERASE 9 Oms FyTTHE

26.85. BEFI7’ R30S —=R
$26-13.2 %k HDOE26-8.11 S — AR L E T,
#26-13. BHI70Y 330 e —=

N RN
T EAINAL | FEanAh | EInAL | Fan4h i
VA VAAVZA $AC $53 $00 $00
Fy7 W E $AC $80 $00 $00
2/ M i AT AR A $F0 $00 $00 WHBME [ FALE Y M2 T797,
BRERMD
PEEET M VAR E (FEL) $4D $00 JEEET N LA $00
77y N=V" N _ENNANGRIE $48 TRVAEAT | TRVATAE | BRI~ AR
77yya N=Y' N TN AR E $40 THVA AL | TRVATAL | FAIANAR
EEPROMAN'=Y'ININAMGRTE GE1) $C1 $00 NV INALE| AL A=V INFER LSO YN0,
GAHHLmS
779V FEY AN AMgEA L $28 TRVAELE | TRVATRAL | BfEA~AR
77y AR FAINAMGEA L $20 TNVA AT | TRVA R | FRzAAR
EEPROM#it A Hi L $A0 TRVA AL | TRVATAL NAR
figEr v e A H L $58 $00 $00 MaSEE M
Ak N A MgE AL $30 $00 TRVA PRI A b
ta—A FALae AL $50 $00 $00 ta—A AL
ba—R ENCFeA L $58 $08 $00 ta—2" A
LRt a— A FEA ML GE1) $50 $08 $00 PriEEa—2
BEIENA Mg A HH L $38 $00 TRVA FEIEANAR
EETAHTE
TT9a N— XA T $4C TRVA AL | TRVA TR $00
EEPROMAN ' M 5A 7 $CO TRVAELL | TRVATFAL NAN
EEPROMAN =V XA L (GE1) $C2 TRVA AL | TRVA AL $00 EAN-VHRUADTEVA By NEO,
FEHEL "y hEE A A $AC $E0 $00 FEHEE "y M
ba—RA FALEEIA A $AC $A0 $00 ta—R RL
ba—A FALEEIAL $AC $A8 $00 ka2 {7
PrpRa— A EXIAL (GE1) $AC $A4 $00 LB a—2

1 EMERET NAATHIHTRERRTIEHV ER A,
G MESEE yheta—AEIX T 07 T AN0, FET B TANRTTT, FERED A DT | R HOta—2 LHgEL yNIFIET 17 T A(1)
W23 _&ETT,
© ba—R | FEHEL E, FREN AN, BIEN AP, ANV B EIZOW IR E B 22 R TS,
< 70y I L EXIAL T T A0 A R 12OV T http://www.atmel.com/avr 22 LT EVN,
© BANANDTRE BATBANGE IR T NAAE TN E R U ET,
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LA/ Ui 7 RR AN A T =4 TIDOLSBA 1725, 7' 07 730 7 B ERRIZEREE EEH) T, IROME NEITSNDRNAL Y30
WCRDETHRATLIEE, GRIFARMSIIEEIN TRV AREMERHVET, )

FIUA =V NT, FAAAN 7 =21 EAIAAD 7 =220 T TR ISR E 2R E8 A,

T AN = SRR N TR NS AT 2 ICEEPROMA = %707 T AL TL &, [K]26-8. 27 77 &0,

X26-8. E%I7° 09 5309 an 5545

HINAL | AL | IR

7592 N=Y (L TN AR E
F7-1ZEEPROMA~ —/ 3% 7E

TNVA AL | TRVATR AL

4~ 4h

t'yh 15

A=Y TNV A
(BAL(A7 )

0

Ny R

7

{

/77

VAAVZA 7Ty a FEY N—y XA T

e F7-I1ZEEPROMA Y/ XA I

BANAL | oA | EINAL | AR
TNVA AL | TRNVARAL

| ]

tyh 15 0
/\ob_“/v%% I —

Bl

N 0

Ny ]

A

N3 9

[
—

~N—"n-1

70y TAAT T2 AEY
¥7213EEPROM

GR#) 7792 A), EEPROM, NV FREEN DT M VAR EFE E oD yNIAT) B A -V UK AF L £7, ATmegal6
ATOINGOIFEFTEFRETERNINET,

#B. 7FNVAEE2,3NV NI EE

ko) Fan'4b E3INAb BE
PERRET NV AGR E PN
0000 0000 [00LL LLLL | L=PC5~0
HL AR
000H HHHH | LLLL LLLL | H=PC12~8,L=PC7~0
EEPROM#E A L 0000 000H | LLLL LLLL | H=EEA8,L=EEA7~0
000H HHHH | LLOO 0000 | H=PC12~8,L=PC7~6
EEPROM/ A FEZGA Z2 0000 000H | LLLL LLLL | H=EEAS8,L=EEA7~0

AL

26.8.6. EFI7°0Y 3309 4k

SPIA DT DUV TIXI94E O TSPIAIU 45 | 2 B R LTI EY,

Atmel
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26.9. JTAGAV4-71—-A$Z D70y 53049

JTAGAV A7 2= 2% 037700 53 7 134> D JTAGHKEL" . TCK, TMS, TDI, TDO DA AN EE T3, RESETE Y &/my ) ™y O HlAE
MBI FERE A,

JTAGA VA =7 2= A%AFNEDITIT I TAGEN L 2= A 3707 T AO) SN2 T U720 F Ay RTFANAAIBEE CZDLa—A N7 17 7 5(0)E
NWTHIRENET, FICMCURIGE /R EELV S A4 (MCUCSR)DJTAGA VA —7 =225 (L (JTD)E y M ERR(0) SN2 T LT RV ER- A,
JTDE YRR E (DA ARDVIZHER) Ty M sR i B 72 LowlZ TE £, D%, 27y 7 (CPU) uy/#12JTDE vy MSRER(0) S 4,
JTAGE 7 0 I3 7 IC R TEF T, ZAURITAGAV A= T o= AR FE I E XA L LT TICH ST, — 7. FTEINE CHEAER —}
b LU TJTAGE Yy 25 FEE A4 L £9-, S5 EE (Boundary—Scan) RN T N v/ BEBEICJTAGE Y 2SR Z Z D F 1 2Md 2 7
WZEITEEL TR, ZNHDBEDJTAGE VZF 0 BB RIZSNART ISR R A,

ZOXENOEZRTITETOREIL Y ANI SN TAH S ELLSBA RN BB SILET,
26.9.1. 7°09 7300 455K JTAGER 5
ALY AAARIFAL Y ME T, 16 EFE TOM D% H26—9 &S ELE E B IE R E Rk B R

A0 T oo

SELET, UFIORSWD BT 1 5070 o
ARZRITAGE S TY fﬁﬁ@ﬁﬂyz I ---------- S SeCEoec e e
BSOS I-NIINAaL RO RS | l‘o """" DR: T4 LY A% R:@HLYRAE
NET, K1 o I TDLTOOMOE | (7 Wi 9et7/7 A0 o] DREEEIR |—»1 IREFRI | -
BELCRIENGT 4 VY MA ik L E T, Q X ;' | 7o L=z A
B A IR~ NTAP) I B O R A 2T /T A1 v LT R
WRBIINES ny ) DI AIE DI ET, i?i JTA I i
GFRIEMDOTANVIRREL L TH X £7°, m B % Y] Do PR | SETTEEE N
02 %72 O NER IR O N 1L B 26-9. TR S (i DRE® 10
nEJ. P \ A
o DRESCTL P
'l easmmas \ .
| EDRCMEET 0
b o !
T | S i
CTDRRETET
R S ; 1
. LDREH <t [ IREH |«
gl 0 il 0

26.9.2. AVR RESET ($C)
AVRT NARZ )2y MRAE~ ET2I3) 2y MREEDDB 272 DAVRE A AR TAGH & TH . ZOMFICE> TRAE A H—F
(TAP)|{E25 ijt/réhiﬁ/u LE DYy b LY 23T =4 Ly 2B (DR)EL CEIZNET, VEyh Fza— IZERELLNHDHERY Vv
HRTHHZLITHEBEL W&, ZOF = bOH NTTyFENFE A, RS DA NRINEEEZRITRLET,

° DRI ES Uy b VY RESTCRI Ry AN L TR EIESNET,
26.9.3. PROG_ENABLE ($4)
JTAGK —=MER D70y 33 2] 578 DAVRE A A TAGH S T, 16t yNED 7 0y I3V 7RIV ZEMT =4 LY 24 (DR)
ELGERIENET, AMS AR REZRIORLET,

° DR E) Sy TV AR N T A VY AR A S ET,

* DRE#T DRI R AT S E R L S A, FR BT RS, 7 e IV BB TSI E T,
26.9.4. PROG_COMMANDS ($5)

JTAGK =MEHE D707 730 7 i S BAT H OAVRE A AR TAGH S TT, 158 yNED 7 0 I3V BV Y AT =4 LY AR(DR)EL
TERENET, AmSVNAERRIREBERITRLET,

* DRif# CEETOMA OFERBT 4 VY AR ESNET,

* DR¥ &) DT =8 VY RITCK AN LB B S AL, ERIOM S ORERABEIH /L, FiEa 2B AL ET,

* DREEFT SRS TIV A DN TyYa AR AINCE RS ET,

o REZEIT/TANIL - ;?7;”)@%’1#%5525%\ BHISNMBEFITLET (K ELENDR TR, LIFEOR26-14%27
TSV,
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26.9.5. PROG_PAGELOAD ($6)

JTAGK —MEH T77yva AR)DON =Y T A2 EBER ET D7D DAVREA AR TAGH S T, 1024ty MR DRI Ty A=
BREVY AT =4 Ly 2AA(DR)EL GRITNE T, ZAUT7Tvva A8 1INV 5Oy M ERIUE SO AR £ A F—(Scan chain) T
T, NI RI BB Y A2 I8 YN CTT, 2L DJTAGHR T LR BBV 24 E0 T —FHRR I DR TR EENF b E A, 74
IENERIER B LD DREZENIRRECTT Ty a AB) A=V SRER ~ N AN AL T H B A SNV E T, ZIUI(COMS B)IEHECE
RGBT T,
* DR¥ &) :7TyVa fEY) Ny T ANTCK A NZ LS CTDINSRBEN A J1S I ANAMBEIZT Ty Y a AR NV FRE~H
IR ESNET,
iE: JTAGH S PROG_PAGELOADIZAVRT NAZRTAGEEF ==Y DI DT NAADBET 2 £, AVRBEEF=— D
VDT NAATIRNG S NAVBALD 7 0y T30 7 IEMEON 2T UIRD A,
26.9.6. PROG_PAGEREAD ($7)
JTAGK —MEH T 7y 2 AR)DIN =Y OET 42 BT T 5720 DAVREA KB TAGH T4, 10328y MR DIRAETTyya A=
AV Y 2ED37 =4 VY 24(DR)EL TIBITAVE T, ZAUTTTyva AE) 1NV +8E My Dby MEERIU RS DR E A Fr—(Scan ch
ain) C9, WERRIZRBEENL VAN I8 YN CT, LK DJTAGH S LR/ BEI U AN OT —FHRDEIZDRIFTERREN D NV ER A,
T =HINERIER B IC LD DREZENRETT 7y va ') A=V FRERS O AMNENAL T HBIICHERE SN E T, 2 (Eoma o)
IEHENRG AT T,
* DR &) 1 7TyVa ARVDT AN ABANZ(T Ty Y2 A N =V RN AMEIZHEEIL, TCKANZE S TTDO~
@ SN ET, TDIA T ERS N ET,
iE: JTAGH 5 PROG_PAGEREADIZAVRT NAZNRTAGEEFx—V DI DT NAAD AT T E 2 £9, AVRBPEETF=— Ok
HIDT NARATIRNG A NAMBALO7 07 730 7 EME b2 uE R0 8 A

26.9.7. T4 LY A%

78 VY 2 DRIZI8IE D 7' 0 330 ¥R JTAGE 55 | TH CReal SN2 JTAGEI ALY A (RN E > CRITNE T, 7 17 7307 Bk
WZEREE T AT =4 LY MR RITTRLUET,

o Ity Reset)by A4 o 487591 A=Y EEFE (Virtual Flash Page Load)lY 24
® 7'09°53%9 8 Al (Programing Enable)Ly 24 o RAE77vv1 A=Y ERf8(Virtual Flash Page Read)ly 2%

® 7°'04"3309 85 55 (Programing Command)Ly 24
26.9.8. Jtyb (Reset) LY R4

Veyb VY 2RIy T30 R TANL AR Yy NS ADIE OB T 4 VY AT, 7S IS B EA~OBATIZIE S > TT N A A%
VYN T DI HEELSIVET,

Yy h LY ZA RN OB LIFANEBRESETA LowlZ 8| ZIATeZ ENZFE S LE T, VEyb LY ZANODMED L THARED . T AL AT ey S ET,
Veyb VA D BRI . TANART I ny TR b a— A G BT HE S Ty MEBNEIERF (16 E D T9094 7T | B IR) /) vy MR L F97,
153H DK 24-2. CRENDIDNTZDT =4 VY AN DO M INETyFSi T, 2Bty bR EBISEIVET,

26.9.9. 7’09339 & 1] (Programing Enable) LY 'A%

70y T FEAILY A6 MR DVY I TE, ZOVY RO [®26-10. 7RSIV LY RS
WAL 07 737 5 TRl $A370(1010 0011 0111 0000)& —
SN ET, 2OV RIDNE R 1) T FEARRI L | TDIZD —»| 717737 7 ALl - [—> TDO~

—EFHFHLE, JTAGK -MEH D7 0 530 NFFR SN ET, = v
DOVY AALFEIRONIEy M COIZEy bSd, 707 73 7 B EE K Frigzae »D Q> 7w IR

FDRHZITE Ity b S D ~ETT,

$A§7O [

PROG_ENABLE# 4 F O
74 LY 24(DR) uy/

26.9.10. 7'04"53v9 88§ (Programing Command) LY'24%
70y I VY AAIISE MR DVY AT, ZOVY AT ®26-11. 7RSIV D LY RS
70Ty A R B BB L, ELATODT7 Y TV

S OFERAEGHICBENIH T 50 ffibhET, JTAGT® | TDIS —»  Abr—7" TNVA/T =4 —> TDO~
By Iy s — UL R26-14. TRENET, 700 330 @ @
ERENA ST T AR OREENEI IR 26-12. CRfESINET,

77y 2 AE)/EEPROM
ba—2" by b/ e v b

Atmel ATmegal6A [F'—4Y—F] 184



F26-14. JTAG7 DY 7309 @5 —3 (FIH)

R TDIA /3 TDOH 7 &5
010 0011 1000 0000 XXX XXXX XXXX XXXX
?; 1o 011 0001 1000 0000 XXX XXXX XXXX XXXX
? 011 0011 1000 0000 XXX XXXX XXXX XXXX
ﬁ 011 0011 1000 0000 XXX XXXX XXXX XXXX
1@ 011 0011 1000 0000 xxx xxSx xxxx xxxx |(G¥2)
2@ 010 0011 0001 0000 XXX XXXX XXXX XXXX
2®@ 000 0111 HHHH HHHH XXX XXXX XXXX XXXX GE9)
2120 000 0011 LLLL LLLL XXX XXXX XXXX XXXX
?y 2@ 001 0011 Wwww WWWW XXX XXXX XXXX XXXX
:ﬁ 2® 001 O111 Wwww WWWW XXX XXXX XXXX XXXX
A 011 0111 0000 0000 XXX Xxxx xxxx xxxx |GE1D)
:5 20 111 0111 0000 0000 XXX XXXX XXXX XXXX
= 011 0111 0000 0000 XXX XXXX XXXX XXXX
= 011 0111 0000 0000 XXX xxxx xxxx xxxx |GET)
% 5@ 011 0101 0000 0000 XXX XXXX XXXX XXXX
011 0111 0000 0000 XXX XXXX XXXX XXXX
011 0111 0000 0000 XXX XXXX XXXX XXXX
2® 011 0111 0000 0000 xxx xxSx xxxx xxxx |(GE2)
2 3@ 010 0011 0000 0010 XXX XXXX XXXX XXXX
?y 3@ 000 0111 HHHH HHHH XXX Xxxx xxxx xxxx |[GE9)
g_ 3® 000 0011 LLLL LLLL XXX XXXX XXXX XXXX
B 011 0010 0000 0000 XXX XXXX XXXX XXXX
JH?.; 3@ 011 0110 0000 0000 xxXx xxxx RRRR RRRR TAENAR
L 011 0111 0000 0000 xxx xxxx RRRR RRRR _EAEAAE
4@ 010 0011 0001 0001 XXX XXXX XXXX XXXX
4@ 000 0111 HHHH HHHH xxx xxxx xxxx xxxx |(GE9)
403 000 0011 LLLL LLLL XXX XXXX XXXX XXXX
E 4@ 001 0011 WWWW Wwww XXX XXXX XXXX XXXX
E 011 0111 0000 0000 XXX XXXX xxxx xxxx |GE1)
0|4® 111 0111 0000 0000 XXX XXXX XXXX XXXX
% 011 0111 0000 0000 XXX XXXX XXXX XXXX
= 011 0011 0000 0000 XXX xxxx xxxx xxxx |GE1)
% 1® 011 0001 0000 0000 XXX XXXX XXXX XXXX
011 0011 0000 0000 XXX XXXX XXXX XXXX
011 0011 0000 0000 XXX XXXX XXXX XXXX
4@ 011 0011 0000 0000 XXX xxSx xxxx xxxx |(GE2)
E 5@ 010 0011 0000 0011 XXX XXXX XXXX XXXX
E 5@ 000 0111 HHHH HHHH XXX Xxxx xxxx xxxx |GE9)
o503 000 0011 LLLL LLLL XXX XXXX XXXX XXXX
g.,l\gf.' 011 0011 LLLL LLLL XXX XXXX XXXX XXXX
JH;‘ 5@ 011 0010 0000 0000 XXX XXXX XXXX XXXX
L 011 0011 0000 0000 xxx xxxx RRRR RRRR
H=T7FVA BN POE yb L = 7NVATRIAAPDE b S=EfEET77/
R=FMHAHLT =4 MCUH ) W= #HZIALT =4 MCUAT))  x = 0701 (MR /BT
RE i<
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$+26-14 ($:%). JTAG7 DY 5305 fs—=

wme TDIAH1 TDOH A &%
6D | ba—AEXALBAT 010 0011 0100 0000 XXX XXXX XXXX XXXX
6@ | T4 FAINAIRE (G£6) 001 0011 WWWW wwww XXX XXXX XXXX XXXX (GE3)
E 011 0111 0000 0000 XXX XXXX XXXX XXXX Gx1)
a 011 0101 0000 0000 XXX XXXX XXXX XXXX
6 AT — R XS
;l{o © frfea Sk 011 0111 0000 0000 XXX XXXX XXXX XXXX
e 011 0111 0000 0000 XXX XXXX XXXX XXXX
‘I\{ 6@ | Efrta—AEXALSTE THRAE 011 0111 0000 0000 xxx xxSx xxxx xxxx |(GE2)
2|60 | 74 PN ANRE GE7Z)| 001 0011 WWWw WWWww XXX xxxx xxxx xxxx |GE3)
‘?& 011 0011 0000 0000 XXX XXXX XXXX XXXX GE1)
1A
H " ) . 011 0001 0000 0000 XXX XXXX XXXX XXXX
6 [ba—2"2E
© | Azl SRt 011 0011 0000 0000 XXX XXXX XXXX XXXX
011 0011 0000 0000 XXX XXXX XXXX XXXX
6@ | FALba—RAEXIALTE TR 011 0011 0000 0000 xxx xxSx xxxx xxxx |(G¥2)
1 7@ | fEgEL yhEXIALBAT 010 0011 0010 0000 XXX XXXX XXXX XXXX
7 7@ | 72 FLINAINETE (GE8)| 001 0011 11ww Wwww XXX xxxx xxxx xxxx |GE4)
5 011 0011 0000 0000 XXX XXXX XXXX XXXX GE1)
~ 011 0001 0000 0000 XXX XXXX XXXX XXXX
=7 FEE Yy hEXGA
; © | Miee'ybEids: 011 0011 0000 0000 XXX XXXX XXXX XXXX
A 011 0011 0000 0000 XXX XXXX XXXX XXXX
7+ T@ | fEEEL yNEZIALSE T Mt 011 0011 0000 0000 XXX XXSX XXXX XXXX Gx2)
8D | ta—A/fESHEL v et HLUEAT 010 0011 0000 0100 XXX XXXX XXXX XXXX
E 011 1110 0000 0000 XXX XXXX XXXX XXXX
118 Al —RT5 L X6
| O PSRRI 00T 1111 0000 0000 xxx xxxx RRRR RRRR |(GE5)
R
Q _ 011 0010 0000 0000 XXX XXXX XXXX XXXX
8 VARlE2—2 58 = X7
% © | Fhflea=xER T 0011 0000 0000 xxx xxxx RRRR RRRR
E . 011 0110 0000 0000 XXX XXXX XXXX XXXX
5|8 ﬁ"'t NE— b :Ig
I{ @ | Hegetyhs i CZ8) 011 0111 0000 0000 xxx xxxx xxRR RRRR GE5)
ii:l‘. 011 1110 0000 0000 XXX XXXX XXXX XXXX
H g b xRy N L 011 0010 0000 0000 xxx xxxx RRRR RRRR Efzba—2
L © =R yha s 011 0110 0000 0000 xxx xxxx RRRR RRRR Ffrta—2" | (GE5)
011 0111 0000 0000 xxx xxxx RRRR RRRR TaEEL v b
s 9@ | ENAIGAHLELT 010 0011 0000 1000 XXX XXXX XXXX XXXX
:E% 9@ | TNVA NANRIE 000 0011 LLLL LLLL XXX XXXX XXXX XXXX
/\
P 9 1 (|3 L 011 0010 0000 0000 XXX XXXX XXXX XXXX
k| 9@ [WEENAREEA 011 0011 0000 0000 xxx xxxx RRRR RRRR
¥ 10D | BIENA M+ HLEAT 010 0011 0000 1000 XXX XXXX XXXX XXXX
II'% 10® | TRVA NALRIE 000 0011 LLLL LLLL XXX XXXX XXXX XXXX
/\
P 10 A5 L 011 0110 0000 0000 XXX XXXX XXXX XXXX
|10 © FEREAARESE 011 0111 0000 0000 xxx xxxx RRRR RRRR
010 0011 0000 0000 XXX XXXX XXXX XXXX
11 ﬁ% SN —d
@ PRAFROE 011 0011 0000 0000 XXX XXXX XXXX XXXX

FEL ZOMBITERTOMS FIEICL> T ETE MBI ELSRESN TOWAGETE D)BE . LETIIHVEE A,
E2: SHUTRDETHRVIRLET, (FF)

3 REMEOTI ns 74, 1 THI 0 TATT,

E4: BREMEOT7 1 74, 1 TIHiESEL Y EILLEH A,

5 FHAHUE T 174, 1THTBITATY,

3¥6: ta—2 FAEAAMDE YN B IZOWTIRIT2EH DFR26-3. T—BEENET,

SET: ba— R FAAMDOE YN B DWW T T2 H D F26-4. CT— B XN E T,

3E8: fESEL vk AAMDE Y MBI DWW TIRITIHE DR 26-1. T—ESNET,

3£9: PCMSB(326-5.2 ) L EEAMSB(326-6.2 )&z 57NV A By NI S T4,
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26-12. T -9 L H/HAHHLFIERIEREBIKEEB R

ORI e
""""" ;0 DR: T -4 LY 2% IR: @A LY A% :
(O B&E A /707 | DREEREI | -~ »f IR AR 3
A : ) v 0 . vO0
| IR
: - R
N . A B \ A -
i AL IREE o)
| o, vl
i 0 i ;0 :
- - P pmmenel norennAs |
| [EREEE]D) || SRCHEED
| ! | vl
LODReere | | -HITIRETED

26.9.11. {RA8779Y1 A=Y 5% E (Virtual Flash Page Load) LY 24
IRFRT Ty va N=V FRIEVY AIT Ty va AR)DIN = LELWE y MR D AR ERF 2~ (Scan chain) Td ., WER)Z2 B8 Y 24118
BT, T HINANENLTT Ty A7) N =V R EE A~ B BRI A SN E T, NV NA~DEMA BT OB ENA )13~
WO Da—N DLSBIGIAED A= NOFEBZEDI-NOMSBTR T LET, 2T~ =V BXALAEETTARNITTvya AE)
NV SR ET AR R T AR TR R L £,

X26-13. RA8779v1 A=V EETE LY A4

TDIS —»| 74 | TDO~

y IEK I

Lrvvza $3abe—7

779y 2 A /EEPROM
ba—2" by b/ v

5.‘.

26.9.12. fR*877591 A=Y "B48 (Virtual Flash Page Read) LY A4

WAET Ty a N=V GV Y AATT Ty a AR)DIN =Y L LW Y M 8Ly bR AR A& F x—(Scan chain) T4, N2 B 8L Y
AL YNC, 741X 7Ty a AR N =V FRERR DN AMNENAL T H B ICERESIVE T, M O8/ry /TSN AN B EIL VA
BHRETHOIfEDIL, ZO8/uy ) I EIH Szt y NI RS NDRETT, ZOXHHLIZRW T, A=V NORFIDa—F
DLSBIBIAED N =V NO % Da—N OMSB T T3 57 =408 BEH SN E T, ZHUTEZALMERDT-DIZT Ty ABID1
NV R RE BT NIRRT E R L E T,

X26-14. {RA877992 A=V HEE LY A4

DI —| 7% | TDO~

JEYX [

Lrvvz R abe—7

7%y¥a *%£J/EEPROM
ta—2" byb/fEgEe vh
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26.9.13. 7’09330 Fi%
1D AQERDIHRU T OETHOSRITFR26-145 SR TS,

26.9.14. 7’09 33V BME~DFEIT

1. JTAGAAVR RESETZ A AL, VEob v/ 21 2B 8L £,
2. PROG ENABLEf& % AL, 7’07 5307 Ry Z2IZ$A370(1010 0011 0111 0000)&BEIL£9,

26.9.15. 7'09 30 SEL L DIRITHL

1. JTAGHSPROG_.COMMANDSZ A FJLET,

2. BEEMAITOZ)ICLY, & Co7 v 7/ mm ek LEd,

3. PROG_ENABLEf & & AN L., 707" I3 #F RV 2412800000000 0000 0000 0000)Z B EIL £,
4. JTAGA AT AVR RESETZ AN L, Veyh Vo 220 EILET,

26.9.16. Fy7 HEDELT
1. JTAGATSPROG_COMMANDSHZ A SILFT,

2. Fy7HEMTADOSI)EMS, Fy7THEEBIBLET,
3. Ty THERETHRENQZRR)ZME\, 58 TETHF—Iv/ 457, tIWLRH.CE(197 H DR 27-8. 2 IR fFH £97,

26.917. 799Y1 M) DEZAH

7TV a PRYSNEEAL ANy 7 HENFATSINRT TR0 ER A, FRROF97 HEDETIZTELIZSNY,

. JTAGHSPROG_COMMANDSAZ A I LET,

L TT9vaBEEIABBATM QOB EE N, 77yVa AR EXIALETAILET,

. TNVA R BB QO B)Z N EXIALTNVA EINAMERELET,

TNVATRALE EMB QA E N EXIALTNVA NN ELET,

L TAREME 2D, 20), 205 ) EHEV EBEXIALT -AERELET,

NV NOAFET M) 574,25 5 0IRLET,

Ny EBEXABMB QDS EHE N, NV ETTyva AENCEZALET,

NV EEIALTE TREQO®ZB ), 52 T ETE 7950 tWLRH FLASH(197 H D3 27-8. 2 FR)RFMIfFH £ 9,

BT A EEIABETI A~ MR LET,

TR T —HEEEITPROG_PAGELOAD A A 25 = L T bV E T,

. JTAGH#SPROG_COMMANDSAZ A ) LET,

L TTyvaBEEIARBATM QOB EE N, 77yVa AR EZIALETAILET,

. TRNVARREM S 2Q, 2@ )&\, A=V TRV AZRELE T, A=V INTNVAIZIZPCWORD(1 73 H D3 26-5.2 R) 2 Mt 1>
L, ZNHDOEyNI0EL TENRT IR ER A,

. JTAGHSPROG_PAGELOADZ A L1,

ANV OB DN DLSBIOIEE > TR DA~ OMSBTH T35~ =V WIZ 42— 742 BBl '~V 2R E2 R EL
SN

—_

wWw N =

(S0

6. JTAGMPROG_COMMANDSZ A L%,

1. NV EEARM G QDB IR E N, NV BT Ty a ARNCEEIALET,

8. N—V'EXALETHREQOZBM)ZM, 55 T £ TR =)/ 457>, tWLRH FLASH(197 B (D% 27-8.2 MR)BE /5L £4-,
9. BT AEXIALFE TS ~8. 4R L ET,

26.9.18. 75vY1 MDA HL
1. JTAGHSPROG_.COMMANDSZ A FILET,
2. 77y vagi AU TR BGOSR EMH, 77yva AR)FAHLEZFFAILET,
3. TRNVARTEMBBQ), 3@ A\, A LT NVAZHELET,
4. 74 AU Q@B ) EE, T AL ET,
5. &7 A5 A H L E T3 ~4. 280K L F4,
TR T —4851%1ZPROG_PAGEREAD A S A5 2 L i bV ET,
1. JTAGHSPROG_.COMMANDSZ A FJLET,
2. 77y vag AU TS BGOSR E MV, 77yva AR)FAHLEZTFAILET,
3. TMVAREM S (BQ), 3@ M) EM\, A=V THNVAZRELE T, A=V INTNVAIZIZPCWORD(173 H >3 26-5.2 M) 23t 1>
N, ZRHDOEYNIOEL TENZRT IRV R A,
4. JTAGHSPROG_ PAGEREADZ A L ET,
5. N—V IND I PIDA—N DLSBSIEE - Tk Da—FN OMSB TR T 456N~V INDRa—N 742 BEIL, N~V 2R E5 AL
F9, NI J1EZND8E YNNI DNE LT E L TLIEEN,
6. JTAGHPROG_COMMANDSZ A 1L E T,
7. &7 A5 HLUETI. ~6. 2K £,
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26.9.19. EEPROMD EZE 1A &

EEPROMA~EZ AL AN Fy 7T ENFITENRITIUTAR0ER A, 188EHD [F97 T HEDEIT I ZT BTSN,
1. JTAGAT S PROG_COMMANDSHZ A I LFT,

. EBEPROMEZIALBITM @D )2 EEPROMAT) EXIALEZHF AT LET,

L TRVA R R E RS (AQS ) Z O EXIARTNVA BN MR ELE T,

TNVATALR EM D UQS ) E M, EXIARTNVA FINAME R ELET,

THAREMDUD, AR, EXIALT AR ELET,

NV NDENAMEGT4.L5. 2480 IR FET,

. EBEPROMEZ AL MG @O )2V, 7 —4ZEEPROMAE NI EEZIALFE T,

. EEPROMEXIALE T HREGDS )M, 58 T £ TR -7 455> tWLRH(197 H DR 27-8. B RIFEFH £,
9. BT —AEXARLETI. ~8. 2K E T,

PROG_PAGELOADN 4 BEEPROM E XA B BF 2 2 72 2 LR L TLIEEWY,

26.9.20. EEPROM®MERAH L

1. JTAGASPROG_COMMANDSAZ A I LET,
2. EEPROM#Et A LEAT S (6 OS ) ZfE  EEPROMAEYGEAHLAEFFRILE T,
3. TNVARRTEMB(BQ), 5QB &M\ FAHLTNVAZHELE T,
4, Thm A UM B 6@ M) EHE T E A LET,
5. &7 At AL E T3 ~4. 240’ F9,
PROG_PAGEREAD#R 43 23 EEPROME /4 H LIREIZ i 2 72 2 B ZIE R L TLTEE N,
26.921. k1—R EYNDEERAH
1. JTAGASPROG_COMMANDSZ A FILET,
b A EXIALBITM B0 OB, ta- A EXIALETFAILET,
. BT AR E M6 QB M)A Bt a-AEER ELE T, (0=7"00 74, 1=9E7°0) 7 4)
. BTk A EEALM B ORI, EAHta- A B EEAL T T,
b A EEIALTE TREG@SI)ZE, 52 T TRV 950, tIWLRH(197TH D F27-8 & )FFFFH £,
. LT AR E M6 @S M)AV Pt a—AEZRELE T, (0=7"0774, 1=9E7°0)'7 L)
. k2= A EZALM PO @A, TAHta— A2 EZALET,
8. La— A EBXIALTE THREGDSI)EZE, 72 T TR =)/ 9250, IWLRH(197TH DF27-8. & ) FFH £,

26.9.22. gt YFDEEZIAH

1. JTAGATSPROG_COMMANDSAE A I LET,

2. figEt v EZIALBITMH IO EMHE O, et v MESGARETFAILET,

3. TAREMSTQB IR EMH, fisEt yMEARELET, (0=7"ns'JA4, 1=H24})

4, fEgEt v EXIADMETQS ) EH N, st yMIEZALET,

5. fa$Et yhEXIALRTE TRET@S IR ZH, 56 T ETE =)/ 450 tWLRH197 5 D FR27-8. 2 ) RIHFH £,

26.9.23. ba—R /g VP DFEHAHL

1. JTAGATSPROG_COMMANDSAZ A I LET,

2. a2 /Mg vt A LB T MA@ DS M)A, ta—2 /gt vt A LERF I LET,

3. & TOba—ALfESEL v M FeieliTa—A /et v it A HH L S8 B R) A\ £,
APl a—R NI R EE Tl BTt a— R A LA S @@ ) A E T,
TAEa—2" M T AT FALka— R A LS @R ) Al vE,
JEHEL Y M2 ARt I IT e y Mot A HH L5 (8 @S FR) &V E 7,

26.9.24. BEN(IDFEHHL

1. JTAGHSPROG_.COMMANDSZ A FILET,

2. BEZAHLBITMAOOZM)EHE O REGE AL E2FF AT LET,

3. TRNVARTEM BB )ZE 0, FEAHLTNVAS002 % ELE T,

4. 7 AU R O@S ) Z M, FREN MR AL ET,

5. %52, FINAMER T2 DTNV AZ$01,$028 LT % 3. ~4. 40K L £,

26.9.25. BRIEN{PDEEAHL

1. JTAGA4EPROG_COMMANDSZ A AILE T,

2. IENA M AU T30 DS )2 FIEAN AN H LA FFAILE T,
3. TRNVAREMH10QB ) A2, FE A HLTNL2$00% 3% ELET,

4, 7 -haAH UM A0S ) Z M FBIENA Mgt AL ET,

FRE) BEANAMNIANANTT O T ERRIIIANEY T, BEAN AR FEN T RIS E T ORIMED),

~N O Ol WN
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27. BRI
2.1 MR BA TR (25

FIVEIELIE eevvvenoeosnnnnaeennnnnn 55C ~ +195°C | (BEE

RAFAREE  ceceveerccrecccccnceannn -65°C ~ +150°C ?ﬁgiﬂ‘ﬁ%ki%%ﬁiéﬁ?ﬂci?ﬂ%xﬂlﬁﬁé’ﬂfﬂﬁﬁ%ﬁiiﬁ“o
RV IFIRTENE ovvvonnes ~0.5V ~ VCC+0. e i RKEAR IO ERZ R T 72D 2T OLO T, ZOfEE:

e e O oy | 1 SO B R ORI E B S A BT

5 e ' OV e R TbOTIEBYER Ay REEIIORA G TOMAILT N

T RENVEFEE ceececvereccccceccccacncannanns 6.0V AADIEENEZAR 2D BB N £,

AH LV )BT coveeceececeececceccanns 40.0mA

T4 FEF -+ 200.0mA(PDIP), 400.0mA(TQFP+QFN/MLF)

27.2. DCHFi4
TA=-40°C~85°C, VCC=2.7V~5.5V (Rt B IEAZ[5<)

YU 15H E3ia =/ K& =K =-Riva
VIL |Lowl~WVAEE XTALL,RESETA &< -0.5 0.2vce GE1)
VIL1L |Lowl~ VA S EIE XTALL -0.5 0.1vce GE1)
VIL2 |Lowl~ VA S EE RESET -0.5 0.2vVce GE1)
VIH |Hight~ VA JIEE XTALL,RESETZ[&S | 0.6vee GE2) VCC+0.5
VIH1 |Hight AV A S EE XTAL1 0.7vce (G£2) VCC+0.5 "
VIH2 |Hight~' VA J)EBE RESET 0.9vCe (G£2) VCC+0.5
LU~V F1 8B E . [I0L.=20mA, VCC=5V 0.7
VL (F—FA,B,C,D) () [0L=10mA, VCC=3V 0.5
HUAWH F1EE . [OH=-20mA, VCC=5V 4.2
pe (F—FA,B,C,D) (Z4) [OH=-10mA, VCC=3V 2.2
I, |I/Ot"vLowl~"V A SIRIVER VCC=5.5V (st ) 1
[IH |I/Ot vHight~' VA iRt BT e 2720 H /LA 1 bA
RRST |RESETY Y 7° M7y 7 #5H1 30 60 85 .
RPU |1/Ot" 7°ATy7 HeHi 20 50
VCC=3V, IMHz 0.6
TSENENEVH B BT VCC=3V, 4MHz 1.9 5
VCC=5V, 8MHz 7 15
mA
- \ ‘ ‘ VCC=3V, IMHz 0.2
TANVENETHE e R VCC=3V, 4MHz 0.6
VCC=5V, 8MHz 2.7 7
= =L R
NIRRT (o) Rt A = L uA
VACIO 7+n7:tt$xj%§)\ﬁ§{ﬁ(_7‘f7’zyb)€'-§l£ VCC=5Y, VineVec/2 40 mV
IACLK | 7107 bk gs A JT A VR i -50 50 nA
e e s VCC=2.7V 750
tACPD | 77 07 LB AR B R AE IRF [ VL 200 ns

ET: Lowb N VORBEEMRGES D R i FEE T
E2: Hight N VOB RIES N D IAXFEE T
CEI~CEDFRHESRLTIZEN Y,
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SE3: A/ OR —MNIZZ R BEGER PRI AW TR A S E(VCC=5V T20mA, VCC=3V T10mA) LV %L DRV AL BT Z T
TENTEETN, ROFEHEZRSF LTI ERA,
PDIP 1. &K —FDIOLDOA 2 200mAZFEZ H_XEX TIIHVER A,

. R =PAO~ATDIOLDEEFF DM 00mAZ B2 H_RETITHVEE A,

. K —FBO~B7, CO~C7, DO~D7EXTAL2DIOLD A A3 100mAZ B R H XX TIEHVER A,

. AR —FDIOLD A EH3M00mAZ B R A NXTIIHVER A,

. R—PAO~ATDIOLD A F M 00mAZ B Z HXETITHVER A,

. K—FBO~BT7TDIOLDOAF M 00mAZ B Z H_XETIEHDER A,

. KW—hFCO~CTDIOLDOAFHNP100mAZ B R HXE TIEHVFH A

. K =FDO~D7EXTAL2DIOLDOA A 100mAZ B X D& TiEHVEH A,
[OLBRESFMGEB X586 . VOLLIERETOEEZ B XA 7, ROMESRMFLVH KRER2WV AL EFRZ LT 2 EIIRAE
SNFERA,

E4: B/ OF —MIZ2 IR FEGERPEENIT AW TR S E(VCC=5VT20mA, VCC=3V T10mA)LHZL D= H LB A2
ERTEET N, ROFMUERESFLRT UL ER A,
PDIP . AR —MDIOHD A E3200mAZBZ ANXTIEHVER A,

. K—=FAO~ATDIOHD G P 100mAZT B 2 A XETITHVER A,

. K —FB0~B7, CO~C7, DO~D7EXTAL2DIOHDA EFA3100mAZ B2 H XX TIEHVET A,

. B —FDIOHD A FHM00mAZ B 2 H_E TIEHV £ A,

. W =PAO~ATDIOHD A F 3 100mAZ B Z HRETIEHVER A,

. K —FBO~B7DIOHD A F A 100mAZ B2 H_X&E TIEHVEE A,

. K —=hCO~CTIDIOHD A EH A 00mAZ R Z H_XEX TIEHVEE A,

. K —=FD0~D7EXTAL2DIOHD A FH 3 100mAZ#B 2 H & TiEHV £ A

[OHPRAESRMFEZB A5G, VOHLIHEECOEEZ B X £9, KOMERMLVO REREEHLUERZ T ZEIFRIES

nEEA,

ES: AT VRIS DR/ NEIREE(VCC)IF2.5V T,

27.3. REHE

TQFP+*QFN/MLF

G WN = WON

TQFP-QFN/MLF

GO ODN—= WN =

X27-1. &= RER#xtvVee

LB EREIE
l | ,» VCC

1.8 2.7 45 55 (V)
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27.4. S\ ERIOYH4FTE
X27-2. 51 &390y ER SN T2

tcLcH —» «——tcHeX ——» = tcHCL
VILL- /7 VIHI '\?j\ifitCch—;/ \
< terel >
F27-1. S\ B0y 945 TE
. VCC=2.7~5.5V VCC=4.5~55V
I I\\ I H T
sl HE B A = X e
1/tcrer | 7o))@ %k 0 8 0 16 MHz
tcLeL sy JE 125 62.5
tCHCX Highl ~"JVRERE 50 25 ns
tcLex Lowb A VIERRH 50 25
tcLen | AR 1.6 0.5 .
tecHer | TREREME 1.6 0.5 H
Atcrel | Bzroy s BRI o2 b 2 2 %
E FEICOW T E D TR ERI I IER | S RL TEEWY,
F27-2. KRS EBRCHE IR B K $k (VCC=5V)
B s f i R kQ) == C (pP)
650kHz 33 22
2.0MHz 10 0
3E: ROFPHIZ3I~100kQ . ClTFx/N20pFEd ~E T, ETHEZHN-COfEILE
VR BE G HZET, U ESI RSO R E AL L E T,
27.5. YATLE By D 4EE
£27-3. )eyb, EEERH(BOD), REEETFE DM
YUl IHH =/ R*E =K B
. | FEFEIRONY vy MR B 1.4 2.3
FOT I e i A JRON ) oy NRHE B E GE1) 13 2.3 v
VRST RESETt B & T 0.1VCcC 0.9vce
tRsT Uy N VAR 1.5 us
IEEBER . BODLEVEL=3E7"07"7A(1) 2.5 2.7 3.2
Vv ; r—
BOT | pamas e (E2) M ODLEVEL= 7 5 5(0) 3.6 4.0 45 v
o BODLEVEL=3E717"74(1) 2
tgor H/ MK M R S ODLEVEL 5 S0 9 us
VHYST IKE R HEAT )Y AE 50 mV
VBG FAEET 1.15 1.23 1.4 \Y
tBG o IR 40 70 us
IBG T B 10 pA

F AR EENZOBELU TICRBRNE, EFRFOEFRONItyNIEIEL EEA,

7E2: VBOTIZW K DD T NARZ DWW TAF I/ NEMEBELL FOb LLER Ay ZOAREEDT NARIZDOWNT, ZDT N AL
R HITVCC=VBOT A~ L THRABE SN E T, ZHUIVCCH (/e 2 ba—T D IE LW EIERS IR AES 170V VB E ~
BHLRNAREEBOD)) Ty MR ELZEAARIEL £, ZOMAITATmegal 6AIZ% L CBODLEVEL=1*BODLEVEL=0%
o TEITSNET,

27.6. SAERENY A A 45 1%
#27-4. RIS EREIY A A 51

YUK ER =/ rR=E BAGE
tINT FERIEASM R BN IA Trdie /N VAN 50 ns

il
bas
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27.7. 248 E B V8—71—- A%

FTR2T-5.0T2ME SN ARG LT 3R B Tt T 2B A 3R iR L9, ATmegal BAD2MRE S 4—T7 o—AlFFEH S T T, 2hb
DOV Z B, FITEBELUET,

X27-3. 248 EFIN R 34309

4: Ftof

<—tHIGH—><—tLow —> ety

T
A 1
.
. l
. i

: t 5 i ' : : | , ,
tsu:sTA —> 34% LHD:DAT «=—>«—>tsu:pAT  tsu:isTO —>1 «—>tBUF
SDA \ 3 / - X / 0\

R27-5. 28R EFN V8- T1—- AL B

YUl EH E353 =/ A ==X
VIL Lowl~' VA J1 88 E -0.5 0.3VCC
VIH HighV~' )V A7) &+ 0.7VCC VCC+0.5 v
Vhys @ |>=23vb NI AT AT A E @ 0.05VCC
VoL | Lowl~ v 18+ [0, =3mA 0 0.4
tr @ | EFFEE(VILmin— ViHmax) @ 20+0.1Cb ® 300
tof @ H 71 FEERFR(VIHMin— VIiLmax) 10pF<Cb<400pF @@ 20+0.1Cb @ 250 ns
tsp | A S v AE /Mg (S EATE 258 ) 0 ® 50
Ii AT HAL) 0.1VCCKVi<0.9VCC -10 10 pA
Ci DIt VAIEE 10 pF
fser |scLrmysEt @®)| fok>max(16 f5c1.,250kHz) 0 400 kHz
. . f5c1.=100kHz (VCC-0.4V)/3mA|  1000ns/Cb
R TNT 97 PR Q
p 77 ML 51> 100kHz (VCC-0.4V)/3mA 300ns/Ch
. fsc1,=100kHz 4.0
- P GES i<
tHD:STA | (FF2%) BA bR SR F PR 4 R R sl > 100k Iz 0
R fsc1,=100kHz 4.7
5 LAV
tLow SCLJuy/Lowb~ VIR oL > 100Kz e
) . f5c1.=100kHz 4.0
5 2N
tHIGH SCLZuy/Highb~' VIR ol > 100K Iz 0 us
“ . fsc1,=100kHz 4.7
: o B s S (R Vit
tSU:STA | FF s BHAR SR F HE(H IR FseL > 100k 1z G
n f5c1.=100kHz 0 3.45
: — AL
tHD:DAT |7 —4PRFFIER] fsoL > 100kHz 0 09
oy fscL.=100kHz 250
. —HUEfHIE
tSUDAT |7 7 e IRF ] ol > 100Kz 50 ns
. § fscL.= 100kHz 4.0
. 2| |- 25 {0 Y g
tSU:STO |15 1L S s IR ] oL > 100Kz 0
us
» . fscL.= 100kHz 4.7
A S S 7 iE
tBUF 15 1k Sk — BRAG SR RN A B AR R sl > 100Kz e

D) ATmegal 6AT, ZDIA B ITFHMENFEHSN TOET 2, 100%BRE IFSICTWVER A,

@ fScL>100kHZIZ DWW TOHR MBS ET,

B ChiZl >N 2E B DOFEPF) T,

@ fCKIZCPUCATL) ay) BT,

® ZOMESEMIFATMegal BAD R TD2MFE SNV F—7 x—2AENEICE L E 3, 28R EFIN AT L -l D 2 {8 13— X872
SSCLLBESRMFITHED Z LT 2L E T,
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27.8. SPIIVT 45 1%E
27-4. SPI 44309 BB &M (LR EE)
SS (hesEE N

«—6—> el
SCK (CPOL=0) /‘ l \‘ / N / N
: u— 2 —» 4— 2 —» :
SCK (CPOL=1) | \ / N\ S \‘ /
‘ 3 » —
MISO (7'—4 AH) m——-— ——C IS >————
8 > <
MOSI (74 17) \ MSB X X LSB J

[427-5. SPI 343V W BEEH TEIEEENE)
S (s T NT_ 18>

SCK (CPOL=0) 7 f / N\, /

‘knﬂ“%na‘f

SCK (CPOL=1) TS X 4 \ _
12 » f
MOSI (7'—4 AH) ——m——- —-——
17—h %
MISO (7't 1) —— MSB % X LSB X
3227-6. SPI 44309 4% 1%
55 I5H EN1ETERI =/ & =K BAfL
1 |SCKJ&EH FAEE R18-5.2H
2 |SCK High/Low3f[H FAEE 50%7 2—T 4L
3 |SCK L5/ T FERFH] FALE 3.6
4 | A7 -4 HEfifIRE ] FHEE 10
5 | A7 -4 LREFRER FHE 10
6 | I BSCRA R BERH] EAEE 0.5tsck ns
7 |SCK2BD H /) IR IERERT FALE 10
8 | SCK2 &M Hight /)i FHEE 10
9 [SS | 2B )R AE R nEREE 15
10 |SCKJH 1 TEEE 4tcK
11 |SCK High/LowH[#] GE)| WHE 2tcK
12 | SCK L5/ T RERFH TELEE 1.6 s
13 | AS7' -4 Yl PELEE 10
14 | AJ17 -4 {RFFRER PESEE 10
15 | SCKMBHD H F7 3R AL RFE PESEE 15
16 | SCKAH05S | IR e 20 "
17 |SS 1 235D H JHi- 7R E K TEEEE 10
18 [SS | 76 DSCKIRIERFRT PELLE 2tck

3E: SPI7°R7'73v ) COH/INSCK High/LowiifEli%, 2tcLcrL(tck <12MHz), 3tcrcL(tck = 12MHz) T,
B27-6. SPIEFI7' Y 7309 NAMBIE KRR
EFT =4 A1 (MOSI) / MSB X X X X X X X_LSB \
A7 - MIS0) _/MSBEXT XXX XX XIS
BLH1759 AFH(SCK) M rorerererer
T =8 AT TR BT * A A A A A A A
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27.9. A/DE RIS
$27-7. A/DZE s

YUK EH &4 =/ At =K B
VN IR St 10
5y fiFRE X1, X 102£8h A\ J1 28 # 8 Eyh
X 200758 A J) 2L # 7
0t 2543y /=200kHz 1.5 2.5
ﬁxfﬁ i, o v TN | EEry)=1MHe 3 4
BOPIFERIEROE. A ha#  [umy)s=200kHz
= Eilz] ZE 20 2\
ifﬂﬁu%?é\ f'ﬂﬁ*u&ﬁ% VREF=4V  [ogm i Vit
BN ATy NFREE S Tr) ;Ei 113&?/)32@3 F 3 LSB
E IBN1S)
Ty FEE AR IR A 1
A R : S .
1 fﬁﬁ iﬁ ;ﬁ e VCC=4V, VREF=4V 015
e S 25 /8y/=200kHz
A7y ) (E m)REZE
75 M PR R A AN 13 260 s
¥ ay ) & B 0.05 1 MHz
7 ey AR E VCcCc-0.3GE1) VCC+0.3(GE2)
. YU TN N SR 2.0 AVCC
W
S SEBA S LM 2.0 AVCC—0.2 vV
— WU N AN B GND VREF
PR ZEENA TSI 0 VREF
e VYN 7= 38.5
AR 2 j@%ﬁ L3 : KHz
P56V HEHETE T 2.3 2.6 2.9 v
FAEBE LA T4 VA 32 kQ
RAIN | 707" A4 ™= % 100 MQ

SE1 AVCCOBR/IMEIX2.7V T,
iE2: AVCCORRAEIFS.5VTT,
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27.10. M 5)7°09 7309 4514
X27-7. i FI7°0 3309 84308 (—fRAO72 LT SRAH)

«— X WL —

XTALL ‘ ~.__ -
2T — g LI €t pVXH < EXHXT 2 EX] DX > LBV > i
DATA, XA0, XAL, __X i | X 1 X .
BS1, BS2 : 1 : : : ‘ 1
pagpl  LBVPH < tPLBX > | — < LWLBX
«LPHPL > S ———ll
o «—LPLWL——» tWLWH _____
WR w
- :%tWLRL%: i
RDY/BSY i N .../

X27-8. i F|7°'0 3309 430G (N—V B E TOMESM)

XTAL1 7N 7N\ / \ YA
«tXLXHw ‘ 1
BS1 / | : | AN
KL= 7 e tpLxH-»
PAGEL
DATA X TEVAOFRENAD X T4 (FANAD X 7=4 (B~ D TEVALFREAAD X
XA0 \ / AN
XAl
ANZINLA T4 T Vlav i S VA A i THVA AL
NAMEE NAMEE NAMEE  (T-M)RRE NAMEE

3 F27-7. CRENDIAT BELEEDNS, tDvxH, tXHXL, IXLDX)IFER EH#Elch Em A S E T,
®27-9. A 517°09° 5309 3439 (Al —~"—V B L TO ML)

XTAL1 / \\ / \\
> < IXLOL
BS1 \ L y AN
B torpy —» -« > e tByDV
OE N s
‘ | md k toHpz
DATA X TEP AR AD >—K T =5 (AP X SR — T AT X
XA0 AN / AN /
XAl N\ / AN /
ANZ I T4 AL 7' =4 AT THVA AL
NAMEE AL FeAr L NAMEE

i R27-1. CRENDIAI Y WELMENS, IDvxH, IXHXL, IXLDX)IZF 4 H U EICb A SN ET,
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F27-8. WHN7°05 7309 %4 (VCC=5VE10%)

YU HH =/ IS =R Bfp
Vpp 7°0y 73 ) Al 11.5 12.5 \Y
VA=A N/ A R 250 pA
tDVXH XTALL 112457 —4 Ll 80> Ak B35 67
XTALL | 235 XTALL T F Tk 200
XTALI High' A Al 150
XTALINVA | % DT =4 LHil{EI O LR RERE R 67
XTALIN VA | # OWR | FpBHs 0
XTALINVZ | $% DPAGELN VA 1 5K R 0
PAGELN VA | #DXTALIN VA 1 FEFEIER 150
PAGELNAVA 1 (k3 2BS 1 (s 67 e
PAGEL High/" VAl 150
PAGELN VA | £ DBS1RFFIRFH] 67
WRA VA | # DBS1,BS2{5: Fe i i 67
PAGELN VA | # DWRN VA || I ] 67
WRN VA | 12543 5BS1 HEfi (] 67
WR Lown VA 150
WRNVA | # DORDY/BSY | MEAERH 0 1 s
FEXIAZMR (WR | 2>HRDY/BSY 1) GE1) 3.7 4.5
Fy7 1R (WR | A>5HRDY/BSY 1) GE2)| 75 9 s
XTALIN VA | $8DOE | Rk 0
BS1A 207> b O DATAJRIE ] 0 250
OF | % ODATAHL AL 250 "
toHDZ OE 1 #DDATATR—T (27 R FERER] 250

3E1: 79yva A8, EEPROM, ta—2A" b'yh, ity MESIALFESITH L THZI T,
E2: FyTHEHERTITRH L TERTY,
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28. X T4F M4

PUFORNFAR B EE R ET, ZROOKITRE R ITRES N T ET A, 2 TOMHEERIEIZE/OVvE AT L TR

TELTZNER7 VT Y7 FF Al AT CWVET, BIRIERIE D IR R R a2 /ny /e Tl TnET,

NI BWECOEEE ST ny ) EIRETEIR T,

B ERITEMEEIE ., BMEE L /O OART, I/OL Y DIV Z R, My 34T, JEFRIRE O L5 7ekk 2 7 B R OBIFTT,

KB BRI B R LB R 5T,

BEMEAROL VOB ZALEBRIZAS>DOE VKL T) CLEAMAR) X VCCEMEEE) X/1/Ot Y DIEHgI0 &2 Bk &L

THER|CXE,

;f\‘%xmﬁﬁﬁﬁi% B E AR A R U E T, T MAIRIESCE B AR A A0S O JE B C O RE AR E A PR RES L
A

TAY TN 9T AAREF R DN T=E Y BNMETOEBEBIRETAY TN 97 A< LD T4y BIECOIHEE B DB ML, TryFNys 4
AN IS THIZIAATEQEE L) ZEBIRE R LET,

28.0.1. EENENMEHEER
X28-1. ;EENEMEHE TR *t BKRE (100kHz~ IMHz)

1.4
VCC=5.5V
1.2 / VCC=5V
1 — VCC=4.5V
/ o
witvmEp 08 ] Vee=4v
EERN e
| VCC=3.6\
Icc (mA) 0.6 //// ] VCC=3.3V
' ////?// VCC=2.7V
0.4 ] 1
. —— .
" —
0.2 —
0
0 01 02 03 04 05 06 07 08 09 1
B VEE 5 (MHz)
X28-2. ;EENEIMESHEER xt BRE (IMHz~16MHz)
16
VCC=5.5V
14
VCC=5V
12
VCC=4.5V
10
MEE=g==Rin g // VCC=4V
Icc (mA) / /
6 ———— VCC=3.6V—|
4 —— ccaa
% — 1 vce=2.7v
—_= |
0
0 9 4 6 8 10 12 14 16
FERE 5 (MHz)
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X28-3. EEBEEHBEER X BEEE (WERCHIK SR, SMHz)

10 TA=85"C
9 TA=25°C
TA=—40"C
8
; /
6
THE B . -
Icc (mA)
4 /
/
3
2
1
0
2.5 3 3.5 4 4.5 5 5.5
BI{EEE: Ve (V)
X 28-4. ;EENEMEHEER xt BIMEEE (WERCHIERR, 4MHz)
6
s
5 // TA=-40°C
EE- EERTN . -
Icc (mA)
. //
1
0
2.5 3 3.5 4 4.5 5 5.5
BI{EEE: Ve (V)
X 28-5. ;EHEMEHE TR o MEBE (WERCHIES, 2MHz)
3
TA=85C
2.5 Thioc
2 //
mEwE //
0.5
0
2.5 3 3.5 4 4.5 5 5.5
B{EEE: VCe (V)
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X28-6. EEBEMEHBEER X BEEE (WERRCHEIK SR, 1IMHz)

1.6 i
TA=85C

1.4 TA=25 (O:

: TA=-40TC

1.2

1
M P 2 o
BT 0.8

Icc (mA)
0.6 /

0.4

0.2

0
2.5 3 3.5 4 4.5 5 5.5
#h{EEE: vcc (V)

R28-7. FENEMFHEER A BFEE B2kHSMBFE RS
140

TA=25C

120

100

wtmm 0 _—
IcC (uA) 60

40

20

0
2.5 3 3.5 4 4.5 5 5.5
B{EEE: Ve (V)

28.0.2. 7ANVEMEHEBEER
(28-8. 74N VBMESHEEIR ® FIRE (100kHz~1MHz)
500
450
400
350
300
250
200
150
100
50
0

VCC=5.5V

VCC=5V

VCC=4.5V
Vce=4V

VCC=3.6V
| vCC=3.3v
VCC=2.7V

THE BT
Icc (uA)

AN
\

/ /
|

0 01 02 03 04 05 06 07 08 09 1
BIEA SR (MHz)
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X28-9. TN VEIMEHEER xt BiKE (IMHz~16MHz)

8
7
’ VCC=5.5V
VCC=5V
5
HE BT 4 VCC=4.5V
I A
cC (mA) ; ] — 1 veeay
//// VCC=3.6V
2 e %? VCC=3.3Y
1 VCC=2.7V-
B |
0
0 2 4 6 8 10 12 14 16 18 20
BN {EE K (MHz)
X28-10. 7AN VEMEHEER * BMEERE (WHRCIHIESS, 8MHz)
5
TA=-40°C
4.5 TA=25C
TA=85C
4
3.5
3
HE BT 95
Icc (mA) :
2
1.5 =]
1
0.5
0
2.5 3 3.5 4 4.5 5 5.5
B{EEE: Ve (V)
X28-11. TN VEMEHEER xt BMEEE (WERCHIERS, 4MHz)
2.5 i
TA=85°C
TA=25°C
/ TA=—40C
2 /
15 |
HEE ]
Icc (mA)
1 /
0.5
0
2.5 3 3.5 4 4.5 5 5.5
BI{EEE: Ve (V)
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X28-12. TN VEMEHEER xt BIMEEE (WERCHIERS, 2MHz)
1.2

TA=85°C
TA=25C
1 TA=-40°C

0.8

\

BT
Icc (mA)

(=)

.6

\

0.4

0.2

2.5

w

3.5 4 4.5 5 5.5
B{EEE: Ve (V)

X28-13. AN VEIMEHEER *t BMEEE (WERCIHIESS, IMHz)
0.7

TA=85C
5 TA=—40C

0.5

HE BT 0.4
Icc (mA)

|

0.2

0.1

2.5 3 3.5 4 4.5 5 5.5
FEELE: Ve (V)

X28-14. TAN VENMEHE BT * BIMEEIE (32kHzIMBHIERS)
30

25

/ TA:ZSOC

20

THE BT /

ICcC (uA) g

—_

02.5 3 3.5 4 4.5 5 5.5
FIEFETE: VCC (V)
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28.0.3. N)-4)VENMEHEER
X28-15. NT-4")VEMEHEER * BMEEE Vv Th v/ 44<EEIE)
2

1.8
1.6 TA=85C
TA=—40C

1.4

1.2 P
HE BT B

Icc (uA) I
0.8

0.6

0.4 =] L

0.2

%35 3 3.5 4 4.5 5 5¥6
BfEEE: Ve (V)

X28-16. NT-4)UEMEHEER * BMEEE VrvTh v/ 44<FFA])

20

TA=85C
18 TA=—40"
Ta=25C

O

16 —

H /
12 ——

HE BT 10

Icc (uA) =

8
6
4
2
0

2.5 3 3.5 4 4.5 5 5.5
FEEL: Ve (V)

28.0.4. N)—t-7ENMEHEER
X28-17. NT—t—-7EMEHEER * BMEEE (VrvTh v/ 44<EEIE)
14

19 TA=25C

10

HE BT 8 J—
Icc (uA)

2.5 3 3.5 4 4.5 5 o¥e
BIfEEE: Ve (V)
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28.05. AN AENMEHEER
X28-18. RA4UNAEMEHE TR * BMEEE (V4yThyr 44<2E L)
160

140

6MHz(Xtal)

L — |6MHz(v)

100 AMHz(t7)
THEET L — | % 4MHZEXtaD

80 7
Loc: (uh — 2MHz(%7)
cc (A) . - | — | _— i%ﬁ%ﬁz@)
z\(C7

1 — IMHz(t7)

40 —

20

120

0
2.5 3 3.5 4 4.5 5 5.5
#h{EEE: Ve (V)

T IRE 7
28.0.6. £ 7 NTy7

X|28-19.1/0t™Y 7’ W7y 7 HEIMETR » AHEE (VCCc=5V)
140

TA=25C
120

100 \

TA=-40°C
TATy TR 8o |85 C
Wi
1o (uA) 60

40

20

0 1 2 3 1 5 6
ATEIE: Vio (V)

X28-20.1/0t™Y 7’L7y7HINER & AABE (VCC=2.7V)
80

70

TA=25C
60

50 .
7Ny 7 BB TA=-40C
Ei 40 |TA85C

110 (nA)

0 S

20 S~
10 ~_

0

0 0.5 1 1.5 2 2.5 3
AJIEE: Vio (V)
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X|28-21. RESET7' WL7y7HEMER ¥ AHEBE (VCC=5V)
120

TA=25C
TA=—40C
100
80
TNy T R LhESais
TR 60
IRESET (A) \
40 ~
20 \\\
0 \

0 1 2 3 4 5 6
AJVEE: VRESET (V)

X28-22. RESET7' L7y7HEMER & AHNEBE (VCC=2.7V)

60 -
TAa=25C
TA=-40°C
" \\
10 TA=85C N
TNT 7 HPT
CERii 30
IRESET (uA)
N \§
0

0 0.5 1 1.5 2 2.5 3
AJJFEE: VRESET (V)

28.0.7. £ VERBIRE S
X28-23. /0t vt EHLEFR X HABE (VCC=5V)

80 -
TA=—407C
TA=25C \
60 -
TA=85C
M- H U 40
IoH (mA)
20
0
0 1 2 3 4 15 6
HHERE: Vo (V)
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X28-24. /0t Vvt EHLER ¥ HABE (VCC=2.7V)

30 |
TA=—40°C
25 TA—2‘5°C E—
= —_—
TA=85°C \\
20
X LUERR 15
IoH (mA)
10
5 \
0
0 0.5 1 1.5 2 2.5 3

HH F1EE: Vo (V)

X28-25. /O VIRLVIAAETR * HABE (VCC=5V)
100

TA=-40C

TA=25C
/ TA=85°C

80

60
W\ NIA T FE T
oL, (mA)

40

20

0 0.5 1 1.5 2 2.5
L JEE: VoL (V)

X28-26. /0t VIRLVAA BT xt HABE (VCC=2.7V)
40

35

—— TA=-40C

30

L TA=25C

25

i | TA=85C
TV NA B BB

IoL, (mA) Ay

15

10
5

0

0 0.5 1 1.5 2 2.5
L7 E: VoL (V)
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28.0.8. £’V BHEEERTVA

X28-27. /OEY A AARRIE(ALyva— VI EE it FMEEE (VIH, 1 5 H)
3 TA=85C
/ TA:ZSO(;’
_—— | TA—40T
2.5 /
2 /
MEEE _—

VThreshold (V)

0.5
0
2.5 3 3.5 4 4.5 5 5.5
BI{EEE: Ve (V)
X]28-28. I/0tY A ABE(RL yva—VI)EE st BMEEE (VIL, 05 )
2.5 TA=85C

TA=25°C
TA=-40C

\

_—

1.5 ,/
B i =

VThreshold (V)

4

0.5

0
2.5 3 SEo 4 4.5 5 5.5
BEBE: Ve (V)

X28-29. I/OtY A NEATIVAEIE Xt EfEEE

0.6
0.55 TA=85C
0.5 TA=25C
. TA=—40°C
//
0.45 —
EATIVAEE T
VHysteresis (mV) =
0.35 — ="
—
0.3 —]
0.25
0.2
2.5 3 3.5 4 4.5 5 HED

#h{EEE: VCc (V)
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[X]28-30. RESET A ARHE(AV yva— M) EBE »t ENYEEE (VIH, 15 +H)

2.5

2 "

TA=-40C /7{250
1.5 T -
VThreshold (V) TA=85C

1
0.5

0

2.5 3 3.5 4 4.5 5 5.5

BI{EEE: Ve (V)

X28-31. RESET A HEERLyyva—VN)ERFE %t BIEEE (VIL, 035 )

2.5
2 _—
/ TA=25C
s /
Eal[ECEARS TA=85C
VThreshold (V) T 770/
1 A=—40TC
0.5
0
2.5 %) 3.5 4 4.5 5 NS

B{EEE: Ve (V)

X|28-32. RESET A ALATVVAEE xt BI{EEE

0.5
TA=-40C
0.4
ey agE 00
VHysteresis TAZ95%C
A:
(mV) 0.2
0.1 -
TA=85C
\
0 — —_—
2.5 3 3.5 4 4.5 5 5.5

B{EEE: VCe (V)
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28.0.9. K E [t H 25 (BOD)RRIE
[X28-33. (R EE & 25(BOD)BE(AV v a— VN EBIE Xt BIERE (i EF4.0V)

4.2
4.1
4 =
BIfiE e o vee k5
VThreshold (V)
3.9
I VCC &
[ E—
3.8
3.7
-60 —40 -20 0 20 40 60 80 100
BIEIREE: TA (°C)
X28-34. (EEE & H25(BOD)BME(ALVyya— VN EBIE Xt BIERE (BHEE2.7V)
3
2.9
2.8 .
B ERERE . vce R&
VThreshold (V)
2.7
VCC T [
2.6
2.5
-60 -40 -20 0 20 40 60 80 100
FEIREE: TA (CC)
X28-35. NEREEN V¥ vy 7 )VBEE *t BEEE
1.255
TA=85°C
1.25
/—\——/ TA=25C
1.245
NYNF vy 7 BT
1.24
1.235
_——] — TA=-40°C
1.23
2.5 3 3.5 4 4.5 5 5.5
BI{EEE: Ve (V)
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28.0.10. RERF RS E K&
[X]28-36. D4yFh vy FiRZZEEE Xt BMEERE

1340
1320 TA=-40°C
1300 TA=25°C
1280
1260 TA=85°C
TR W% 1240
Frc (kHz) 122
0 ——
1200
1180
1160
1140
1120
2.5 3 3.5 4 4.5 5 5.5
#h{EEE: Ve (V)
X28-37. ¥R IE FHA8MHz N B RCH IR 25 B R % xf B{ERE
9
\
N | T~ vce=h5v
FEARA WK T
Frc (MHz) I — VCC=4V
T vee=2.7v
6
-60 -40 -20 0 20 40 60 80 100
EEIRE: TA (CC)
[X28-38. ¥R IE FA#8MHz N B RCH IR 25 B R4 Xt BEEIE
9
TA=-40°C
—
T | _{Ta=2sC
8
] | TA=85C
—
SEAR I _ — ]
FRC (MHz) ///”////////,,,///””””’
/
7
/
6
2.5 3 3.5 4 4.5 5 5.5
#h{EEE: Ve (V)
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X128-39. R IE = 8MHz N B RC H R 28 [ iR #1 xt FIRARIE(OSCCAL)E

16
14 / TA=25°C
12
10 -~
FEIRE W 8 L
Frc (MHz) —
/
6 o
///
A I —
2
0
0 16 32 48 64 80 96 112 128 144 160 176 192 208 224 240 (256)
OSCCALfi&
X28-40. ¥ IE KA 4MHz N B RCH IR 25 B R % xf B{ERE
4.2
4.1 —
\
4 \
\
FEIRE WK I I VCC=5.5V
Frc (MHz) 5
3.8 — T VCC=4V
\
3.7 E—
3 6 \\ \/CC:Z-7V
) -40 -20 0 20 40 60 80 100
BEIRE: TA (°C)
X28-41. R IE FAAMHz N B RCH IR 28 B R % Xt BEEIE
4.2
4.1 TA=-40C
/ — o,
\ T TA=25°C
RS, | | | Ta8t
Frc \MHz) / /
3.8
3.7 /
3.6
2.5 3 3.5 4 4.5 5 5.5
#h{EEE: Vvcc (V)
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X128-42. #R IE 1= 4MHz N RCH R 28 B iR 31 xt FIRARIE(OSCCAL)E

8
, / TA=25°C
6
5 P
BN —
Frc (MHz) |
3 T ]
) I A
|
00 16 32 48 64 80 96 112 128 144 160 176 192 208 224 240 (256)
OSCCALAE
X28-43. ¥R IE FH2MHz N B RCH IR 25 B R % xf B{ERE
2.1
—1
2
— T vce=.5v
SR B —
FRC (MHz) \\\
Lo — _ VCC=4V
\
\\
~ VCC=2.7V
1.8
60 ~40 —20 0 20 40 60 80 100
FIEIRE: TA (C)
X28-44. ¥R IE FH2MHz N B RCH IR 28 B R % Xt BEBIE
2.1
TA=-40°C
// TA=25°C
2
TA=85°C
/ /
FIREBE | | ]
Frc MHz) /
/
1.8
1.7
2.5 3 3.5 4 4.5 5 5.5
#h{EEE: Vvcc (V)
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X128-45. R IE = 2MHz N B RC H R 28 [ iR #1 xt FIR#RIE(OSCCAL)E

4
3.5 TA=25°C
3 /
2.5
FEIRE W 5 ]
FrC (MHz) |+
1.5 T
1 N —
0.5
0
0 16 32 48 64 80 96 112 128 144 160 176 192 208 224 240 (256)
OSCCALf#
X]28-46. ¥ IE F A IMHzN B RCH IR 25 B R % xf B{ERE
1.05
\\\\
1 \
I e — Vce=5.5v
FER I \\
- \\\ ~— VCC=4V
‘ \
T vec2.av
0.9
~60 -40 -20 0 20 40 60 80 100
BEIRE: TA (CC)
X28-47. #R IEF A IMHz NI RCEIR 25 E K %k xt EEEE
1.05
TA=-40°C
I / TA=85C
F IR A W /////
Frc (MHz) // | —]
0.95 — |
/
0.9
2.5 3 3.5 4 4.5 5.5
#h{EEE: vce (V)

Atmel

ATmegal6A [T—4Y—F]
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X128-48. #R IE 1= IMHz N RC H R 28 /B iR #1 xt FIRARIE(OSCCAL)E
1.8

1.6 /
1.4 Vi
1.2 e

RIEF WL
Frc (MHz) 1 //

TA=25C

0.8

0.6

|

0.4

0 16 32 48 64 80 96 112 128 144 160 176 192 208 224 240 (256)
OSCCALMHE

28.0.11. B DHEREERHE BN
X]28-49. (EEE R H25(BOD)HEE R xt BIEEE

25
20 TA=-40°C
I tasosC
15 1 TA=85°C
SAL, S, /
BT 1 L —
Icc (A) — ]
10 |
5
0
2.5 3 3.5 4 4.5 5 5.5
#h{EEE: Ve (V)
X28-50. A/DZE#ZHE ST Xt BEE|IE (AREF=AVCC)
el
300 % ——— TA=25C
250 %
///
N s 200 = — |
HE BT —
Icc (A) 150
100
50
0
2.5 3 3.5 4 4.5 5 5.5
BI{EEE: AVCC (V)
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X28-51. 4\ EREAEF T (AREF) BT X EMEEIE

200 o
TA=85C
180 TA=25C

TA=-10C
160 P——

140 ——

AREFEER | o |

IAREF (uA)

80
60
40
20

0
2.5 3 3.5 4 4.5 5 5.5

B{EEE: AVCC (V)

X28-52. 7H0y LLE 2 HE TR Xt BEBEE
90

80 TA=85C
70 TA=25C
60 TA=-40°C

T BT 50 J— I
Icc @A) 4o e —

30
20
10

02.5 3 3.5 4 4.5 5 5.5
BI{EFETE: VCC (V)

X28-53. 32kHzF R ZHTOSC;HE B xt BIMEBIE (V4v TNy 24~ZEIE)
16

14 P

12 OB

HE BT g TA=85C AV
Icc (@A) // ?‘C ;“ )!

\’./ %}3“

[op}

>

i

%35 3 3.5 4 4.5 5 5¥6
BYYEEIE: VCC (V)
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X28-54. 94yFhvy MUHBER & BEERE

20
TA=-40°C
16 A TA=25C
/ TA=85C
12
BT
Icc (uA)
/
4
0
2.5 3 3.5 4 4.5 5 5.5

B{EEE: Ve (V)

®28-55. 7'04'5300 Bk xt EMEEE

7
TA=-40°C
6
5 TA=25°C
/ TA=85°C
HE BT
Icc (mA) . //
/\v/
2 g
]
1
0
2.5 3 3.5 4 4.5 5 5.5
FEEE: Ve (V)
28.0.12. VeyMEEER
X28-56. Yty MEERIMRER xt BKE (100kHz~1MHz)
2.5
) | ___veesssv
—
| — VCC=5V
/ /
— [
1.5 — —— — VCO=4.5V
NN [SEgy=
TH % B ] /// VeC=4v
Icc (mA) — | | T e
1 CC=3.6V
L —T [ ——veesw
0 — T | | Ivce=2.v
0
0 01 02 03 04 05 06 07 0.8 09 1
B VEE I (MHz)
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X28-57. JtyMEEWRMBER x BKE (1IMHz~16MHz)

14
12 / VCC=5.5V
10 VCC=5V
g VCC=4.5V
W e
Icc (mA) . /, VCC=4V
L —1 —T vce=3.6v
4 vy
——— 1 vcc=3.3v
2 //% T vee-2.v
zé/
0
0 2 4 6 8 10 12 14 16
BI{ERE W% (MHz)
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29. LY A8

7NLA | LY ASEEFR Eyb7 Evk6 Eyb5 Eyha Evb3 Eyb2 Eyh1 1Y) =
3F ($5F) SREG I T H S V N 7 C 7
3E (§5E) SPH - - - - - SP10 SP9 SPs 9
3D (§5D) SPL SP7 SP6 SP5 SP4 SP3 SP2 SP1 SPo
3C (§5C)] OCR0 A< /50 HeERL Y 28 57
$3B ($5B) GICR INT1 INTO INT2 - - - IVSEL IVCE 46,31
$3A (§5A) GIFR INTF1 INTFOQ INTF2 - - - - - 47
39 (859) |  TIMSK OCIE2 TOIE2 TICIELI | OCIEIA [ OCIEIB | TOIEL OCIEO TOIEO 92,79,58
38 ($58) TIFR OCF2 TOV2 ICF1 OCFIA | OCFIB TOV1 OCF0 TOV0 92,79,58
37 857 | SPMCR SPMIE | RWWSB - RWWSRE | BLBSET | PGWRT | PGERS | SPMEN 165
36 ($56) | TWCR TWINT TWEA | TWSTA | TWSTO | TWWC TWEN - TWIE 134
35 ($55) | MCUCR SM2 SE SM1 SMo ISC11 ISC10 1SCO1 1SC00 23,45
34 ($54) | MCUCSR JTD 1SC2 - JTRF WDRF BORF EXTRFE PORF 161,46,26
33 ($53) | TCCRoO FOCO WGMO00 | COMOL | COMO00 | WGMO1 CS02 CS01 CS00 56
32 (§52) | TCNTO AA= /50 57
$31 (851) OSCCAL PBERC I IR g FEIRIE IE {24 19
OCDR WNIET Ny) LY RS 151
$30 ($50) | SFIOR ADTS2 ADTS! ADTS0 - ACME PUD PSR2 PSR10 | 147,136,43,92,60
2F (34F) | TCCRI1A | COMI1A1 | COM1A0 | COMIB1 | COM1Bo | FOCIA | FOCIB | WGMIL1 | WGMI10 75
2E ($4E) | TCCRIB ICNC1 ICES1 - WGM13 | WGM12 CS12 CSl11 CS10 77
2D ($4D)| TCNTI1H A=/ A1 _EAEANA -
2C ($4C)| TCNTIL A</ I B AN A
$2B ($4B) | OCRIAH BA= /B 1 FEBRAL Y AE A~ AR 78
$2A ($4A)| OCRIAL BA=/H9 8] FRALY A8 FAA AR
29 ($49) | OCRIBH BA= /BB FBY Y AR AN AT 78
28 ($48) | OCRIBL HA< /70 B FARBUY A8 F AN AR
27 ($47 | ICRIH BA~ [ H 51 fEAEV Y A8 EAEN A -
26 ($46) | ICRIL BA= /0B TRV Y 2SR AN A
25 ($45) | TCCR2 FOC2 | WGM20 | COM21 | COM20 [ WGM21 | CS22 | CS21 [ (CS20 90
24 (§44) | TCNT2 BA= /B2 91
23 ($43) OCR2 Mv/fw/ﬁz el A4 91
22 ($42) ASSR - - - AS2 TCN2UB | OCR2UB | TCR2UB 91
21 $41) | WDTCR - - - WDTOE WDE WDP2 WDP1 WDP0 27
$20 ($40) UBRRH URSEL - - - USARTH —L—F Ly 2% FA7 (UBRR11~8) 114
UCSRC URSEL | UMSEL UPM1 UPMO USBS UCSZ1 UCSZ0 | UCPOL 113
1F ($3F) | EEARH - - - - - - - EEARS 12
1E ($3B) | EEARL EEPROMYTF VA LY 24 T~ Ak (EEART~0)
1D ($3D)| EEDR EEPROMT —H LY RS 13
$1C ($3C0)| EECR - - - EERIE | EEMWE | EEWE EERE 13
$1B ($3B)| PORTA | PORTA7 | PORTA6 | PORTA5 PORTA4 PORTA3 | PORTA2 | PORTAI | PORTA0 43
$1A (§3A) | DDRA DDA7 DDA6 DDA5 DDA4 DDA3 DDA2 DDAL1 DDAO 43
19 ($39) PINA PINA7 PINA6 PINA5 PINA4 PINA3 PINA2 PINAL PINAO 43
18 ($38) | PORTB | PORTB7 | PORTB6 | PORTB5 | PORTB4 | PORTB3 | PORTB2 | PORTBI | PORTBO 43
17 ($37) DDRB DDB7 DDB6 DDB5 DDB4 DDB3 DDB2 DDBI DDBO 43
16 ($36) PINB PINB7 PINB6 PINB5 PINB4 PINB3 PINB2 PINB1 PINBO 43
15($35) | PORTC | PORTC7 | PORTC6 | PORTC5 | PORTC4 | PORTC3 | PORTC2 | PORTC1 | PORTCO 43
$14 ($34) DDRC DDC7 DDC6 DDC5 DDC4 DDC3 DDC2 DDC1 DDCO 44
13 ($33) PINC PINC7 PINC6 PINC5 PINC4 PINC3 PINC2 PINC1 PINCO 44
12($32) | PORTD | PORTD7 | PORTD6 | PORTD5 | PORTD4 | PORTD3 | PORTD2 | PORTD1 | PORTDO 44
11 ($31) DDRD DDD7 DDD6 DDD5 DDD4 DDD3 DDD2 DDD1 DDDO 44
10 ($30) PIND PIND7 PIND6 PIND5 PIND4 PIND3 PIND2 PIND1 PINDO 44
OF ($2F) SPDR SPI 7—4 LY 24 98
OE ($2E) SPSR SPIF WCOL B - - - - SPI2X 97
0D ($2D) SPCR SPIE SPE DORD MSTR CPOL CPHA SPRI1 SPRO 97
0C (§20) UDR USARTT =% Ly 24 112
$0B ($2B) | UCSRA RXC TXC UDRE FE DOR PE U2X MPCM 112
$0A (32A)| UCSRB RXCIE TXCIE UDRIE RXEN TXEN UCSZ2 RXBS TXBS 113
09 ($29) | UBRRL USARTH —L—F LY 2% FHAinAF (UBRR7~0) 114
$08 ($28) ACSR ACD ACBG ACO ACI ACIE ACIC ACIS1 ACISO 137
07 327 | ADMUX REFS!1 REFS0 | ADLAR MUX4 MUX3 MUX2 MUX1 MUX0 145
06 ($26) | ADCSRA ADEN ADSC ADATE ADIF ADIE ADPS2 ADPS1 ADPS0 146
05 ($25) | ADCH A/DT =4 V¥ 28 EfiN A (ADCI9~8FE7ZIFADCI~2) 147
04 ($24) ADCL A/DT =¥ V2 FAiNAE (ADCT~0F721ZADCL,0)
03 ($23) TWDR RIESNA VBT =R T =4 LV AR 135
02 (322) | TWAR TWA6 TWA5 TWA4 TWA3 TWA2 TWAL TWA0 | TWGCE 135
01 ($21) TWSR TWS7 TWS6 TWS5 TWS4 TWS3 TWPS1 TWPS0 135
00 ($20) TWBR 21‘? B =T x—A By R LY M 134
SEFEBROTNAAED HINEDT-0 | THRILIIAEEATL LA IR0 ZLARE T, PRITNVANTIRL TELRETEHVET Ay WLKOND

REEE Y MI IO EZIAL THEEFRO) TEET, CBIJ:%BINW 11/ OV A%t A CRSE VMR E L CTEIR T O T, 2Ot v fEERO0) L E
T, ZNHDEAIE$00~$1FEDI/ OV A D HIRETEET, OCDENL2—R 23FE7" 87 TAD) DA . #IZOSCCALVY AN TIEASIVE T,
OCDRDE FAIEIZT Nyl D& B2 2 BRI TIZEW, UBRRHEUCSRCYVY 22D T I E AT DWW TIZUSARTAZ B B L TIZ &V,
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30. (i FEH

——E2y) [ AaFUb | =10 1 E1E I 779 WY
Sl RIEEEGS
ADD  [Rd,Rr YAV Y 24 B DA Rd < Rd + Rr LT HSVNZC| 1
ADC  [Rd,Rr )-GOV Y AR O Rd<—Rd+Rr+C LT HSVNzZCl 1
ADIW__ |Rd,K6 BIfEDFET ) EINH RdH:RdL < RdH:RdL + K6 ILT,HSVNZCl 2
SUB  |Rd,Rr VY 2R DR Rd < Rd - Rr LTHSVNZC|] 1
SUBI [Rd,K PLHLVY 2805 BME D Rd < Rd - K LTHSVNZC| 1
SBIW__ [Rd,K6 BMEDFET—N)E G RdH:RdL < RdH:RdL - K6 L,T,H,S,VNZC| 2
SBC  |Rd,Rr ) —Z GO PUHY Y A OBE Rd<— Rd-Rr-C LTHSVNZC| 1
SBCI [Rd,K PLHVY 2%y —EBMEOE Rd<—Rd-K-C LTHSVNZC| 1
AND  [Rd,Rr YLV Y 24 O imEEFE(AND) Rd < Rd AND Rr LTHSONZC| 1
ANDI  |Rd,K PLHAVY 24 LEME D #m B (AND) Rd < Rd AND K I,T,H,S,0,N,Z.( 1
OR Rd,Rr VY 2R DB FI(OR) Rd < Rd OR Rr LTHSONZCl 1
ORI [Rd,K VY 2 ERME D i F1(OR) Rd < Rd OR K LT,HSONZC| 1
EOR |Rd,Rr PLHVY 24 R O BEhF R EEFI(Ex-OR) Rd < Rd EOR Rr I,T,HSON,ZC] 1
COM |Rd 1 DOWEGRER X tix) Rd — $FF - Rd LTHSONZC] 1
NEG |Rd 2DMEL Rd < $00 — Rd LTHSVNZC| 1
SBR  |Rd,K WHVY 22D EEHOE v % E) Rd < Rd ORK LT,HSONZC|] 1
CBR [Rd,K PV 22 DEEF)E Y MERR0) Rd — Rd AND (§FF - K) I,T,H,S,0,N,Z,C 1
INC Rd PLHLVY 282 DEINGED Rd < Rd + 1 LT,HSVNZC| 1
DEC |Rd YLV 24 DJED (1) Rd < Rd - 1 T, HSVNZC] 1
TST Rd YLV 28 DY uE AT A Rd — Rd AND Rd LT,HSONZC[ 1
CLR [Rd TLRVY 28 D408 E(E=$00) Rd < Rd EOR Rd [,T.01,0,0,0,.C| 1
SER Rd PLVY 28 D41 3% E(=$FF) Rd < $FF I,THSVNZC] 1
MUL  [Rd,Rr '*ﬁfocLFan@%% R1:R0 — RdXRr (UXU) L,T,HSVNZC| 2
MULS |Rd,Rr e EDREE R1:R0 < RdXRr (SX9) I,T,HSVNZC| 2
MULSU |Rd,Rr ot E LG5 OFRE R1:R0 < RdXRr (SXU) LT,HSVNZC| 2
FMUL |Rd,Rr '* ERLEOEE/ N ER R1:R0 < (Rd X Rr)<<1 (UXU) L,T,HSVNZC| 2
FMULS |Rd,Rr ﬁ{*k%-_%laﬁ@ln:_/@ﬁz,.\% R1:R0 < (Rd X Rr)<<1 (SXS) LT.HSVNZCl 2
FMULSU |Rd,Rr “@%ﬁ%&f@%f;b@lE/Jdg&zm% R1:R0 — (RdXRr)<<1 (SXU) I,T,H,S,V,NZC] 2
DR
RIMP [k FHX SR 0 ﬂ& PC—PC+k+1 I,T,H,S,VN,ZC] 2
[JMP vy MF’% Sy IR PC «— Z ILT,HSVNZC|] 2
IMP [k K] ?ﬂf%ﬁ‘/\ﬂ& PC — k LT,HSVNZC| 3
RCALL [k AR 7 v —FVIFEOVH L STACK < PC, PC < PC +k + 1 I,T,H,S,VN,ZC| 3
ICALL 7V 2B RIEY 7 I —F U ROV L STACK < PC, PC < Z IT.HSVN,ZC|[ 3
CALL [k HacH 7 V—F U REONHH L STACK < PC, PC < k LT,HSVNZC|[ 4
RET F7 I —FvbDE R PC < STACK L,T,HSVN,ZC| 4
RETI E[AFHNSDE IR PC < STACK LT.HSVN,ZC| 4
CPSE  |Rd,Rr PLHVY A2/ b, —FCaky 7 Rd=Rr725, PC < PC + 20r3 I,T,H,SV,N,ZC|1/2,3
CP Rd,Rr TLRVY 28R D s Rd - Rr LTHSVNZC| 1
CPC |Rd,Rr ) —ZEOTPUHY Y AR D il Rd - Rr- C ILTHSVNZC[ 1
CPI Rd,K TRV Y 25 ERMED ELk Rd - K LTHSVNZC| 1
SBRC |Rr,b PLHVY 28Dy MMEER(0) TRy 7 Rr(b)=0725, PC < PC + 20r3 I,T,H,S,V.N,Z,Cl 1/2,3
SBRS |Rr,b PLEVY 22D bR E() TAFy 7 Rr(b)=1726, PC < PC + 20r3 I,T,H,S,V.N,Z,C| 1/2,3
SBIC |[P,b 1/OVY ZADEy biﬁ:pﬁé*(o)fxﬂw" P(b)=0725, PC < PC + 20r3 I,T,H,S,V.N,Z.C[1/2,3
SBIS [P,b I/OVY A4 D b3 g% E(D) TA¥y 7 P(b)=1725, PC < PC + 20r3 I,T,H,S,VN,ZC|1/2,3
BRBS [s.k AT—HA 770 3% E (1) THy s SREG(s)=1725, PC <~ PC + K + 1 I,T,H,S,V,N.Z,C| 1/2
BRBC s,k AT—=HA 770 HMiEER0) T ol SREG(s)=0725, PC — PC + K + 1 IL,T,HSVN,ZC| 1/2
BREQ |k — oyl 7=1720, PC —PC+ K + 1 ILT,H,S,V.N.ZC| 1/2
BRNE [k A THI 7=0725, PC — PC + K + 1 I,T,H,S,VN,Z.C| 1/2
BRCS |k )= 777 DR E) Thyls C=1725, PC —PC + K+ 1 I,T,H,SV,N,ZC| 1/2
BRCC [k ﬂw) 777 I3 RER(0) T oyl C=0725, PC—PC+K + 1 I,T,H,S,V.N,ZC| 1/2
BRSH [k T LD = Thlk C=0725, PC — PC+K + 1 I,T,H,S,V.N,Z.C| 1/2
BRLO |k ?77—73:1,0)<T I C=1725, PC —PC+K+1 I,T.HSVN,ZC| 1/2
BRMI |k —(AFA)TH I N=1730, PC < PC + K + | I,T,H,S,V,N,ZC| 1/2
BRPL [k +(7 7 A) ThylE N=0725, PC — PC + K + 1 I,T,H,S,V.N,Z.C| 1/2
BRGE [k *77—4 P& D= Thlls (N EOR V)=072%, PC <~ PC + K + 1 I,T.HSVN,ZCl 1/2
BRLT |k BAPED < ChHylg; (N EOR V)=1725, PC < PC + K + 1 IT,HSVN,ZC| 1/2
BRHS |k n~73a«) 777 DR EN) TH I H=1725, PC — PC+ K + | I,T,H,S,V.N,Z,C| 1/2
BRHC |k N=T7%x)— 777 DR (0) Toy I H=0735, PC — PC + K + 1 L,T,HSVN,ZC| 1/2
BRTS |k — 750 & E(Q) THlE T=1735, PC < PC + K + 1 ,T,HS,V,N,ZC| 1/2
BRTC [k — 777 Z?%#[&%(O)T g T=0725, PC—PC+ K + 1 L,T,HSVNZC| 1/2
BRVS |k 2D ER L7 77 3R E (1) THy i V=175, PC —PC+K+1 I,T,H,S,V,N,ZC| 1/2
BRVC [k 2DHIERARILT 77 DIMRER0) Toy g V=070, PC — PC + K + 1 I,T,H,S,V,N,ZC| 1/2
BRIE |k EIA T FF A] CToy s 1725, PC < PC + K + 1 I,T,H,S,VN,ZC| 1/2
BRID [k EIAFZEE | Toy s [=072%, PC — PC + K+ 1 I,T,H,S,V,N,Z,Cl 1/2

K6, K : 6, 8t'yMEEL P :
b : EyMO~T)

Atmel

c1/OVY A4
k : THNVAE$(7,12,16L k)

Rd, Rr :

q

LAV 24 (RO~R31)
: PR 7R L6t Y NEH(ZENAL)

X, Y, Z : X, Y, ZV/ A4

S
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Z-%299 [ A TUh | =K | EifE 777
TAREGS
MOV [Rd,Rr WHVY 22 B DB S Rd < Rr LT,HSVNZCI 1
MOVW_ [Rd,Rr PV Y AR DB S Rd+1:Rd < Rr+1:Rr LT,HSVNZC| 1
LDI Rd,K Bl oD Bt Rd — K LT,HSVNZC] 1
LD Rd, X Xy A4 [EEE CO RS Rd — X) LT,HSVNZC] 2
LD Rd, X+ FAEIFEXVY A TORS Rd— (X), X — X + 1 LT,H,S,VN,ZCl 2
LD Rd,—X ERTRD T EXV Y AR T O RS X<—X-1,Rd <= X) IT,HS VN, ZC] 2
LD Rd,Y YV A B2 O RS Rd < (Y) LT,HSVNZC| 2
LD Rd,Y+ I EYV Y A2 CO RS RA— ), Y<Y+1 LT.HSVNZCl 2
LD Rd,-Y ERTED XYV A RE T OB Y—Y-1,Rd < (Y) LT,HSVN,ZC|] 2
LDD  [Rd,Y+q | BhrftEYLy 24 B CORS Rd<— (Y +q LTHSVNZC| 2
LD Rd,Z 7V AR BE CO RS Rd — () LT.HSVNZCl 2
LD Rd,7Z+ HIE BN &2V 2R CO B Rd—(2),Z—7Z+1 LT, HSVNZC| 2
LD Rd,~Z HFNRD X7V 2 AR O RS 7Z—7-1,Rd— @) ILT,HSVN,ZC| 2
LDD _ |Rd,Z+q %{iﬁ%zw’x&laﬁﬁ%fm&ﬁ% Rd— (Z+q) LT.HSVNZC[ 2
LDS |Rdk =422 [ (SRAM) 2> (B2 B AS: Rd < (k) ILT,HSVN,ZC] 2
ST X,Rr Xl// A TORE (X) < Rr LT,HSVN,ZC| 2
ST X+,Rr FREIMTEXV Y A RE TORE (X) —Rr, X — X +1 LT,H,S,VN,ZCl 2
ST —X,Rr FER A EXVY A TR E X<—X-1,(X) <Rr LT,H,S,V,NZC[ 2
ST Y,Rr YV A4 $E TORRIE (Y) < Rr LT,HSVNZC[ 2
ST Y+,Rr I XYV AR CDHRE Y <—Rr,Y<Y+1 LT,HSVNZC] 2
ST —Y,Rr FER XYV A COHRE Y<—Y-1,()<Rr LT,HSV.NZC| 2
STD Y+q,Rr | BALAFEYVY A CORIE (Y +q < Rr LT,HSVNZC[ 2
ST Z,Rr vy AR BE CORTE (Z) < Rr LTHSVNZCl 2
ST 7+,Rr FRBIN XV AR CORE (Z) —Rr,Z < 7+ 1 LT,HSVNZC] 2
ST —Z7.,Rr AR EZV Y A E TDRE 7<—7-1,(Z) <—Rr LT,HSVNZC| 2
STD | Z+q,Rr f?ﬂiﬁ%zw‘xmﬁ%ﬁf@%&“fﬁ (Z+q < Rr LTHSVNZCl 2
STS k,Rr 7 =4 Z2 [ (SRAM) ~E BEiR IE (k) < Rr LT,HS VN, ZC] 2
LPM 7 u7 T NEIR D2V x&%ﬁ%;f@ﬁ RO < () LT,HSVNZC| 3
LPM |Rd,Z 6 (EE DLy A8 ~) Rd — (2) LT,H,S,VN,ZC| 3
LPM |Rd,Z+ [F_E s BhnfrX) Rd— (2), 7 —7+1 LT,HSVNZC[ 3
SPM 770 T MR A~Z VY AR CORTE (Z) < R1:R0 LT,HSVNZC| -
IN Rd,P I/OVY 2B D AN F Rd < P LT,HSVNZC| 1
OUT [P,Rr [/OVY 28 ~D /] P < Rr LT,HSVNZC|] 1
PUSH |[Rr TLRVY 28 % 20y~ it STACK < Rr LT,HSVNZC| 2
POP [Rd Ay IOV Y RS~ IR Rd — STACK ILT,HSV.N,ZCl 2
EvbBE RS
SBI P,b I/OVy 28Dty MR E(D) I/O(P,b) < 1 L,T,HSVN,ZC[ 2
CBI P,b I/OVY 23 Dty Mg (0) I/OP,b) < 0 LT,H,S,VN,ZC| 2
LSL Rd SMERY/EE Y MEE) Rd(n+1) < Rd(n), Rd(0) < 0 LT,HSVNZC|] 1
ISR |Rd SSER AL Y NEE) Rd(n) — Rd(n+1), Rd(7) < 0 LTHSV,0,ZC| 1
ROL |Rd )% &l Rd(0) — C, Rd(n+t1) < Rd(n), C < Rd(7) LTHSVNZC| 1
ROR |Rd RO oY S L. 5 Rd(7) < C, Rd(n) < Rd(n+1), C < Rd(0) LTHSVNZC| 1
ASR _ |Rd BN v EE) Rd(n) < Rd(n+1), n=0~6 LT,HSVNZC[ 1
SWAP |Rd =7 M4t b)) _EAL/ FALASH Rd(7~4) & Rd(3~0) LT,HSVNZC| 1
BSET |s AT=HA VY AEDE v gRE) SREG(s) < 1 LTS VNIl 1
BCLR s AT—HA VY ZA DLy MiEER(0) SREG(s) — 0 0,0,0,0,0,0,0,0] 1
BST Rr,b WHVY 2D v —KRE7 77 ~ ) T < Rr(b) LT.HSVNZCl 1
BLD |Rd,b — 757 LAV Y A DYy~ E) Rd(b) < T L T,HSVNZC|[ 1
SEC *v)— 777 &R EW) C—1 LTHSVNZTC] 1
CLC Y= 757 % RE%R00) C<0 LTHSVNZOl 1
SEN B9 &FEQD N1 L THSV.HZC|] 1
CLN E77) % fEER©O) N <0 LT.HSV.8,zCcl 1
SEZ Ye 77 & E) 71 LTHSVNLC] 1
CLZ Y'e 777 % fRER©0) 7Z<—0 LT,HSVNGBC] 1
SEI L2 E0IA B AL <1 LT,H,S,V.N,Z( 1
CLI LEALEE | ) 0T.HSVNZC] 1
SES g 770 ik E() S—1 LTHIVNZC] 1
CLS ) 50 LTLHSVNZCL 1
SEV 204777 i E (D) V1 LT,HSYNZC] 1
CLV 2B ILT 77 & fRIE0) V<0 LT,HSONZC| 1
SET — 777 ZaEW) T—1 I,T,H,S,V,N,Z( 1
CLT — W77 EfRER0) T—0 LOHSVN,ZC|] 1
SEH N=7%x%)— 777 iRk E () H<1 I, T,H,S,V,N,Z,( 1
CLH N=7%%)— 777 iRk 0) H<0 LT,0,SV,NZ( 1
MCU#I{H & 5
NOP IR E I,T,H,S,V,N,Z,( 1
SLEEP IKIEFZREBR AR IKIETERES IR LT,HSVNZC| 1
WDR Ay T v) A< Jkyh AN VAL 3 L T,I,S,VN,ZC| 1
BREAK — = IE T v/ WIREKE BE 5 H I,T,H,S,V,N,Z,C| N/A
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31. EXEHR

HE(MHz) BREX AXFE GE1) | 4% EfEEEEE
ATmegal6A-AU : A4A
ATmegal 6A-AUR GE2)
2.7~5.5V ATmegal6A-PU 40P6 a 40010%@00)
ATmegal 6A-MU : AAM1
ATmegal 6A-MUR (GX2)

1 A EYE SRS RICES T AN RS (RoHSHE ) G Oh7) -85, o e ALEW7)—CHERITLEETT,
E2: 77—,

AN RN
44— 1.0mm/E 77 AT 497477 [0 FAR S & (TQFP)
40L" 600milliE 7°7 A7 47 25| [E 5L P % (PDIP)
447N °yN 7TX 7 X 1mm 0.5mmb™yF 405 [A1EARY =1 72 L/ /) — N Pestk s (QEN/MLE)
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32. S\ HEFRIEHR

32.1. 40P6 32.2. 44A
40" 600milliE 7°F AT 4/ 25| E 4k P2 (PDIP) 44)—F 0.8mmt’yF 7°7AT 47475 [A] EAR A FAES (TQFP)
A mm ~HE: mm
JEDECHIA& MS-011 AC JEDECHI#& MS-026 ACB
52.070~52.578
20 1
12.00+0.25[]1
13.462~13.970
+0.08
4.826 Max 0.80 Typ 0.37 _0.07
A
AT —§ 0.381 Min
v
3.048~3.556 0.356~0.559
2.540 Typ 1.041~1.651 L 0020.05
15.240~15.875
1.20 Max

0.203~0.381 _ 0" ~15" Ref

—

15.494~17.526

0.60%£0.15 0.05~0.15

+0.03
0.17) —-0.08

32.3. 44M1
44Ny 0.5mmb’y T 4755 AR Y =R 72 L //NRL ) — N 41 B s
(QFN/MLF)
STy mm
= JEDECHI#% MO-220
7.00+0.100J

+0.07
0.23 0.05

0.08C

0.50 BSC
75 TR

0.64%0.05
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e EEREEYIMEERTE(1)T B DSTE-(LSTSFEAIZLBDEEPROMFEH A AN T I HEIY AAHEREFLEITS N~Q

1. EI7HRY LB SR EBRMNBLS SN S ELNEL (N~Q)
T NAADMEHE _EHVCCTHESNDSG A AIOT ) EER A BTN OO T NAAT PRIV L 0D TLLD,
*F 5/ %0
T NAADKG B ET T b SN R X IR W DO B HAFTI T e/ e gi 28 I L, Z L CRF AT L TLIE S,
2. ERHALAY/DIVATH/ D08 LY RGEEAHBFIZEIYAH D RO D REME (N~Q)
FERIASA~ /704 Ly ZAA(TCNTX)NS00D R RIS A</ B ray) DAL/ Ay B v AR N EN DTGB EIA BN Kt
BHTLXD,
*F 5K/ x0
FEREAAA~ /Iy BIEIV Y 24 (TCCRx), FERIHIZ A~/ 17 A(TCNTx)V Y G £ 7213 FE R EA S A</ A4 el " 24 (OCRx) 2 E< Bif
V2L EZIERIEAIA~/ A0 b Ve RS PR 72138000 8 HHDE THIRNZ EZFH R TZEWN,
3. IDCODEMTDIA MDD T —4%F R (N~Q)
IDCODEIZIELENEL /A, DREFOR-IH, %t T 57 NAASDT —HI 2 TUIEBRSILET,
BIREDBIELR R
- ATmegal AN EEFz—V N THE—DT NAR25  ZOREITRONER A,

- ATmegal 6ADT NAAIDV Y A4 LI ELITER T ==V D% T HT NAANDDT —INEFZwmite -2, IDCODEM 5% AT
F20, I TAPHIEZS O AR ISy MRIE~BAIT T A2 EDEHHNZIY ., ATmegal GADT NAAIDVY A %8R A TLTZ
S, BERERF 2~ DRATT NAADT NARDVY 2 23T e B H ., ATmegal 6A~BYPASS 55 & FEITL TTZEWY,

- BRERF - NDOERT NAADT NAAD DRI ES N2 T U250 A . ATmegal 6AIX T =—V DJEEAT NAATRT
A ERAES VIR
4. EEREEYMEERTE(1)T B 1= DSTE = IESTSI# A IZ K BHEEPROMFEAAH D F A HEIYIAHBEREFEZEH TS (N~Q)

EEPROM{lf#IL Y 2% (EECR)EEPROM#E A A 7T A (EERE) v Mg iE (1) §~ 572 DS T E /I ES TS 43 IZ L HEEPROM B
FRIAI DI T HAE ¥AEEPROMEVIA A FLR AL B L F97,

it 5R /X A
EECRINDEEREZ R E(1) T 5DICOUTEZIESBIAZ F T~ TZE Y,
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ZOENOBBER L LESBBINTOHZLCERL TS, ZOBN O B HECEOUITH B2 BT
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34.1. ET8154A —20084F6 A
1. #R(ATmegal6/L7T =4y — & EThR2466R-05/081C <)
ATmegal6/L7 =4 —h & EThR2466R-05/081Z%F b L T T - & &

« SEHDIA49) K408 DN FHT

« ATOBKEEEZ190E O 'ES )~ )
< VY ASREIRE K Hi ik A DRI B ~B

- 191 HICHRE AR | %800

- 198 E D IR F|AFME ) OFTHIXE

c 221 EHOFHRGEIEER

34.2. ET8154B — 20094 7H
1. 223EH D [EEIER & F
2. AtmelDFHEFT TR H A H 5T

34.3. tRET8154C — 2014474
1. 191EHDI27.2. DC¥1E | TH CIEDTQFP/MLFIZBIL TO,@,0% £ H L COZHIBR
2. 193EDFE27-5. TEEEDLowHIMIZ T 21ED6.L7. 2B
3. 77 &) NVDE L E T H B DI a B
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