TAOTSLEEL—FD1 : EXYIT)IL—FU%5%3

EoETH o= 316 CORE] AOBRRMLY IIL—FUEERLTHELEL S,
RAADTATSIVTITE, T—2Y— e lFEDITFI VI LTHET S EAEETT. AR
FEEENSHEENT—2L— FLAXRELTHBY FHAN, HEOT—2— MR LFEATRSC
ELBEIHLET,

L\, BRECHREN T2 — AREESATVSDT, N5 E2FEAT S LN ERN
E3E IR

ORy FADTOY S LEEDIFIC, EROGYIL—FU2AELTHEEET. LT, ARy +O
BIROCBEMIZE ST, TALDY ITN—F U EHABHLTENEZRELTOYSAICLTVERNER
WET,

EBREDERHA

RAA2DTOTSLEHROBHENZ. ROD=Z=DDF—T—FEWIZTHEEELLS,
1:1/0/R—+F

2. LYRA

3 : BlYAH

NLFERIZTETIE, BREEBENTEELIICHYVET,
BIZLOXZDEVANEETT,

LOREDARI. =& ZIE TTimer/Counter Register] [FBESNTTIONT 2 EL WS RFITT AT S L
T—2 — DB TRESNATVET,

COBRINZEVARNL., REROEVWEFZERVENMMLNSLSICHE-TL DL, MY TOTS
SUUTHEIZE-TEEY,

110 R—k

RAAVIFNESHAVEL—FBDT, TORTILBEEEZT YT IHITTTMN, ¥4 a2 TIEDIC
LEELRI/OR—FEESLDAHYET, | I&Input (AH) & 01 Output (HH) DEETY,

—2VEDD /0 IFAA. L LLIFHAZETZ I ENTREADITT, SEFERAL TS, ATmega88/168
TlE, 22D 1/0AHYET,

FNENAD /0 IZIFBRATNTOTNT, ROKSIBEVERIZE>TLET,

E B
IMSNTARESE DI POS [ 25| PonADCEECLTC T
PCINTETRDN PEO | 2 27 [T Fad sADC 20 CINTL
CFECGIR TS TR HE 3 i I IR R T T L T T R
IPCHT EINTY PO 4 23 | s LADCR TIHT I
FOHTIEDCERINTIVPES | S | PO ADCFCINT
TFGIR AR O H i e R AR T ARG
REOS S e B |
oHD | # 21| 2mEF
(PoIMTERTAL W TOSC T FDE | | secs
TR R LA A ICEGF RS T 0 19 [ FEa [t | ]
SPEINTZ SR T PES - 1 18 L FE< (MISePCIRTA
IMCINTER 0o IAMaIRD PES |12 17| FE3 MCErOC2amoiNT
FOIMT2aR 1 PDT 7] 15 16 [~ FO2 (55000 G PCINTE,
RGN T REENGE | FE 114 1 [ FEA LSRN T




ELICHBPC6 A 1/0 EVDEFTYT, &K<RS&. Iz PBO, PB1, PB2, PB3, PB4, PB5, PB6, PB7 &
L3 55I2, PBO~PBT £THD—DDEFYLH D ENTMNDERNET,

AR TIE, \DDI/0EVZEZ—DDEFVELT, I/0R—rAHYFET,

Ff=. LEIOBEIZPDO E>THNIL (PCINTI6/RXD) EHYFET., Zhik. RA®D 1/0 ELDOHEEDIF
MIZ. PCINTI6 & RXD &LV ZDDHREN H D EERLTUVET,

D&, —DOEVICHEBOBEEZF-EAZLETA IV TIE—HRMTY,

ATmega88/168 TlIA LEZRIMTINRDED L SIZH>TULVET,

R—+4 Ey SheA
PB 0,1,2,3,4,5.6,7 PB6/PB7 x4 Oy MDAHE LFER
PC 0,1,2,3,4,56 TFHFAgAALGEIZLEDNS

PC4/PC5 1% 12C & LTH3 A
PC6 XUty FEBLFRA

PD 0,1,2,3,45,6,7 24P Pl ZEDHEEE LFER

[/OEVIZH LT, HAIZTTEh. AHICTEIN, BEEZRDIDNL ORI TY,

LOR4A
RAAVDHRABBEICEYEZENAHYETH, AR DBELCAZEIBENT KLRIZT Y TEhi- A
EYLESHTHRELTWLWET,
COLIRBERAAVDF>TVSREEZERTA-ODDRS v FOEFY ELELVRFET,

BIZIE T/OR—FIHLTOAREAZITSOTHNE, ZDDOLPRFEFERALET. EIT, 84
REEEFESHEILLE. THEFEFEDL PR A F#FEL>TLET,
CHOLPRAEIDREAENHEASNTNEYZ7INIAALEIZHIDTENEZRZE LEN LA
220 TATSLELTVEESEIZRYET,

Bl Y AH
BYRAHIEETHERGHEETT ., AMUIIL—TTCBHCHE>TVT, I/0 R—bAEELIzEE
[CEIYRAHZRESERY ., BEDKENT- 0B YRAAZRESERY EVWSIENFREICLEYET,
BIZIE, ST R—bREZFE S TVT, SMIALT—ENELNTERLEIYRAAEZRET DL
SITLT, ZIELET—2ZRDAEVIZAE—LTEL, EVSESBENFREICHYET,
CNLDRERFHNIFN LR ZEY b HZETRETEEY,

LED Z /R (/0 /R— FOH HhDFIEAX)
JLw KR— KOLEIZHER L= T4 CORE] £ PBO EVIZLED £ LTLVET, BRMIZILPB0 %
LOW (2B & LED AR Y . HI 33 &HZ 2L SAEBICA>TLETD,



BT D0, PBOEVICLTLET,

LED o> [E] &

IC1
ATMEGRES

'IQ[-iSE

o PCE %

T PDB® PC4 ?

] PD1 PC3 o5

5] pPD2 pPC2 54

T PD3 PC1 ?

> PD4 PCB 22

5] UCC GND 51

T GND AREF W

—— PB& + AUCC ———=

19 18

—— PB“ PBS —=

11 18

—==— PD5 PB4 H——=

12 17

== PD& PB3 p——

13 1é

—14 PD7? PBZ2 —15

< —3 PBO PB1 [—=

33U B2 £38  pp2'e

/0 R— FDAHANERET B-OITFERAT H=HIZ. ZD2OLPRFEFEALFET,

LORE % LORE % i BA

DDxn Data Direction Register ADDHANRES S,
XIS bit A1 DEEAHEAIZIEY 0 DEEASIZH S,

PORTx Port X Data Register M bitIC1 ZEZFALEEVNHIIZHY, 0FECE
Low 2% 5,

XDE|AITHR—FEZDBOC, DBEEDTILI 7Y bHAAYFET,
nDWACEBESHNAYET

LED % On/0ff 9% 7=®ICIE. ROKLSHGRT Y TITIEY FT,

PA=EZ A PN Bl

DDRB = 0b00000001; PBO EVZHAIZT =8I, bit T1ZEEFAL
0b00000001; DERKIF
A5 L-CEFETOHRERE ZSHICL{fZsW

PORTB = 0b00000001; PORTB@ Obit B (PBO) % 1ICLTLED ZHY

PORTB = 0b00000000; PORTB @ Obit B (PBO) Z1ICLTLED &21+%,

C DI TIE, PORTB =0000000001; & 2EHDEZRALTLDSDT, it BEIFTIHGELS T, tadbit
LETEATLEVEY, LML, CATEBEELNHYET,
EDES3BEEF. CEEDDILtEREZRNFET,




BAEMIZITRD LS IZEEFT

DDRB = DDRB | 0b00000001; Or¥%5%T.DRBODOEY FBEZ 12T 5

PORTB = PORTB | 0b00000001; |Or %% T. PORIBOOEY FEZ 1129 %

PORTB = PORTB & Ob11111110; |And ¥ 5% T. DDRBOOEwY FE% 0129 %

Ehlc, CERETRHEICHEICRRY 2AZENABESINTVET,
BEHRMICEFES KR LERDBEEERD LS ITES ZEATRETT,

DDRB |= 0b00000001; Or95=ET.DDRBOOEY FEZ1I1ZF 5
PORTB |= 0b00000001 ; Or 9%5%T. PORIBBOOEY FEZE1IZT %
PORTB &= Ob11111110; And %% T, DDRBOOEY FE%#0IZT %

LML, EBIZ, COESITTEHTDLIt ZEVTCEORIMNELLTATT, SRELPTLLAY
F9,

BIZIEPBSMEY bTHNIIE, VT MNEEEZFEVRDLSICLTEZEY,

DDRB |= (0x01 << 5);

CDEICBEEVSIHFERDE, H. S bit ETHEIENBRICTERTEET,
WHEWE(0x01 KK n) EELSKDIEFHTINDT.,

#define BV (n) (0x01 <K n)

il
!
\\|
\d

EVWSESITTIOEESE. SLIZTFNFADOLSRAADEKE Y M&., #include <avr/io.h> &
AITEBESNTWVWADTEFNEEL.

DDRB |= BV( PBO ); Or¥%5%T.DRBODOEY FBEZ 12T 5
PORTB |= BV( PBO ) ; Or ¥%5%T. PRIBOOEY FEZ 11295
PORTB &= "BV ( PBO ) ; And 3 5%ET,. DDRBOOEY FEZ0IZT 5

VWS KFCRBIBENARDTOT ST VI TRERLFEODNTVET,
HICESEBVDT I ODOAELL. PBO DIEDEKRLENTMNLIELNE,

DDRB |= BV( PBO );

EEMEL, TCIZFERETELRVERVET,
WEGEETIN, COEIBIIVONEDEIITERSNTLEMN, LYREZDE DIt AEDKLS L4
B CTERSINTLEIDIE, AYF—T7MILDFELECERNTLEL S,




Yo - Tagsha
SEHRAELEYIIL—FUICTBRIEEDREILZNDT, ¥/ ELTEZLEL:,

ftdefine LED_Init () DDRB |= BV( PBO )
ftdefine LED_On () PORTB &= "BV ( PBO)
ftdefine LED_Off () PORTB |= BV( PBO )

TRARELTON/Off 28513570 TS LMY RXM1TY

JR M1
(program/LED_TEST/main. c)

04535 L0z
for (vul6 w=0; w < 50000; w++);

EHYFEITHA, ChiF, FEBEZEESODEAE LEWNVL—TTT,
CCTE-STLS vulb &1L “std_type_def.h” OB TEREL TS (OS5 LESE) BTT,




29 b R4y FOEZHRL (/0 R— FDADTHEAE)

SEIEX. 20 R4 yTFEEL>TRELEL S,

LED DBEF(E, 1/ 0 R—rZEHAE LTHEVELED, SEIEANE LTEVNET,

#44E CORE TI&. LED % PD7 2 L TULVE T,

29k R4 Y FDEE

Ic1

ATMEGAHEE

pcs |28
27

PC4 |£<
26

PC3 <&
25

pPCc2 ==
24

PC1 =L
23

pce <2
22

GND o7
AREF W
+ Avcc =2
19

PBS |—=
18

PB4 |—=
17

PB3 |—<
16

PB2 ¢
PB1 |—=

#ﬂﬁ?E ey

g PD@

PD1

; pD2

>—{ PD3

PD4

g uce

GND

3 1 pBg

12 PB7

PD5

ig PD6

Sk -“ip 14 Pl

L ql‘ =1 PBo
== £
GND

SEFERTHDIE=D2DL VR A TEA, —DILLED TEHFESF=DRB L XA LR L/N2—2 T, PORT

DDOAHANDARZERET S DDRD ZELVET

LORE % LORA% £ BA

DDxn Data Direction Register ATDMEANRET B,
Xt bit AS 1 DEFNEAIZEY 0 DEEAAIZE S,

PORTx Port X Data Register ANE—FOBEIZ, ®IGbit 21 Z2EFALEEY
BNINTyvTEIhb,

PINx The Port X Input Pins Address HIER— FDATRENRA>TNWEILIRE (7R
LX)

AANTESOIZ, HAFADPORT X ZFEZXEHETAVERVNECATY,
xti59 % PORT ZAANICLTLSDIZ, PORT X THIETHEVICH LT, HAICTEIETILT VIS S

ZENTEFET,

LED &@E#RIC. 1Bit DREDAICH TIL—F U EESIFETELBELOTYIVATERLE L .
tdefine SW_Init() { DDRD &= “BV( PD7 ): PORTD |= BV( PD7 ); }
tidefine SW_State () PIND & BV( PD7 )




Yo - Tagsha

Bk RAyFEWLTWVENWEEZIE, LED FP o< YRRL T, MLTWSFIE, B<CRABRT LS
BYUTNEEZTFELEOTIESCEEL,

)R k2
(program/TACT_SW TEST/main. ¢)




BhOEEXZAET S (ADC DFIA)

SET.NOR—FETORNGEEZRYFZSOTVELEA, ACKR— FEFEXFEEZAAEST HIEMN
AIRETY ., =1L, AIETEHHEL NRENDHY ET .

SEDEEETEOV ~ 3.3VORDEEZ 10bit DFEETAETEEY,

FYEHEDLEWEEZAET 2HEBIE. AT U T2LG E2EALTRHERTFOTRIBEEY . TOE
BICIREDLSICTILENHY FI A, SEHIEIBBHMOBELTTYIOTEREZ 2 BFEL. 2ELT. £
NZEACKR—FTHREEIICLEVWERVEY,

ST, SEFEALTULS, AR, 10bit(1024) DREEEZF->TLNSDT, FIZIEEEEHEREZ 0V~3.3V
ETBHE. ENE 1024 THI 1= 0.003222656V AIET D EMNTEET, FEZE, BN 126 ZRLT
W5 0.4028V &2 Y ET,

SEE, BUOBEHERT 4.2 TIDT, TOFEF. AC R— MR T 5 EAERERRLICA-OTL
FWET,

ZFD=H. SEIERZ2AXESTHEELE LTAETAESICLIEEVWERWET,

EE% 2FE

Ic1 BATT+
ATMEGAES
%— PCs pCs %
—~—| Poo PC4 5=
| FOL PC3 55
——] P02 pC2 === BiB
——] POS S Aak
——| PO4 A
——{ uce N
—— GhD AREF = Bii
—— PB6  + AUCC == 71
18 1 pgy pES =2
11 18
= P05 PB4 |—=
12 17
== PD& PE3 ==
13 1 ppy PE2 |2
1% 1 peo pE1 L2
Feitla]

SEIE. BAESHEMN 3 IVETT, ANSHDIBEEOLRERZ IVIZETDHE, 3.3V/10VT 0.33FIC
BAESICEREERONELN LICHY FET,

ENREERICELBEREBENH IO TEEC, —BHUICESATVSERBOPT, 0.331F12%45
LIITEUVET,

SEIE. 10K & 4. 7K #FBU,
R1Z10K R2%Z4.7KICLTO.319/FIC%GHKLIICLFELT,

ADC ZES1=®IZIE. 1/0 K YBDLEKDLOREZDBRENDEIZTEYET,




LOR4A % LYORE % il

ADMUX ADC Multiplexer Selection Register AAF ¥ RILDZFER
ADCSRA ADC Control and Status Register A ADC DIRREL X2 A
ADCSRB ADC Control and Status Register B ADC DIKEEL X4 B
ADC (ADCH/ADCL) | The ADC Data Register T—RLIRA

£, ATmega88/168 [ZIE. ADD ADC F ¥ RILHBHEIDT, EDF ¥ RILTA DANETEHDF ¥
RFIEERT DRENEYET . TNEITSDMN, ADMX L RETY,

Z LT, AC DFRAPH U TY U TREGELZREL, SHICRAEDKEZRSFENTE HDA ADCRSA
& ADCRSB LY RAETY,

RRIC, BMEINTENA>TVLEONAC LYRAETY, <432 DOREBTIE ADCH/ADCL & =D D
LPRGZEEHET16bit DIEE LTAN & LTIEZGHRAHT CEMNFAIRETT .

Yo TagsSha
ANBENN UTICHF=EEIC, LD ZELTTEHESICLETRITSLEFTELEELY,

JA 3
(program/ADC_TEST/main. ¢)

DY TILT, ADC_Get( u08 ch ) MHRTEWNTLYS ADCRSA LR B ADIEETT,
F9. ADC EHZE RO HT-HIZ ADEN & ADSCHD=DD bit #1129 HFETAC /ML FT. ZLT.
RLLIRZDASCHOICIESFETHRL. OITEof=n, ADC DEZFHRL & LS FIEABLETY,




Y DiEERARAD

ARy FELT, ARDREBEREL. ENICKYBESEEAL{RBYET,

SEIE. P2 TNIZCdS #HEVHLEOELERFLEVEBVET,

EIEgE, BHOBEEZAEL TVWARELIFEFRLAETHEZRSFLTLEY, EEEAIIC ADCT & ADC2
DF X RIVIZEHEEBRLTOET,

InT5L%, ALAETEEZRFLTVET,

EF&  CdS [E1F&
eyl
A
£D0s1
12
1 2. =&
7K
R13
Ic1 1 ; Z -
_F

ATMEGRSS 47K
%— PCs PCS % £Ds2
——| Poe PC4 == JeiiD
=] PO1 PC3 55
—— Poz o
——| P03 PCL 5=
=] PO4 PCA B3
—<—{ ucc i
—— ©GND AREF ==
—— PEs +  AUCC =
1@ 1 pgs pes |+
11 18
= P05 PB4 |—=
1z 17
=1 pOs PE3 |—=
L 1 oy PE2 LS
11 1 pBo pe1 2

CdS L EMDEEZRET 2DLEKR. PELTVET ., EOBREDDTEIZT 2O DERIEZRET S
DEMNHYFITHN, SEEERLEER, 4 TKQEENSBELTEIZLAEBNET,

BIEBICHYEIN, BRAEOTTH N EETIOTHIBEMICIF 620 REICHYET, LHL, COfE
FAETAREICEYEILLLFET,

ZDH, EUoYTERGLEBHESSZEIMEL LT, FRTAHER o EBYENGEVELHYFET,
ZCT, TATSLARE—LEzb, HHHHE., HEETEREL., TOEERFL T, ThEEE(ICLL
BISELIICLTHFELT,

Yo - Tasdsha
JO5SALIE, BREICIELTLED DEREEEZE A THDESICLELT,

Jog35 L
/program/CDS_TEST/main. ¢
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TH—DHIH

TH—XEEFRF (EIVHRF) #FE-oWEFEALET. (FADP-1251)

CDFRFIZ, BULGEER2E5XD L TEXHI CENTEFET, BERXTELRDERSLDHIFTTMN, &
DEEDREZEINEEIFICHYET, BEWS &, BEREEBRVENETN, (3T L TEREIZON
Tl %258%) BIZIE. T3] O MMHz DB EHTEEZEZTRELED, (5] OFTEHT=HIZEF 1
FREIC, 40 BEERFZE. On/0ff ThIL. 0K TT,

1 7% 440 TEINLIE 0. 00227272 # T & 12 On/0Ff 12T B TI A, ERICHRBIZAET 2HEAHT
FET, SEOEKICIK. 9.2Mz DI/ Oy I EKELTHADT, TOV VI EHhI Y FTNIEHEE
BIETDHENTEES, COESIHBMIBIZS >TOHHDIFE, 24 IHEETT,

ATmega88/168 IZIX=DD A A4 IMFNTWNET, DR A TIERIFEHALETT PN THIET 59—
R-E—FITHLERALTVET,

RAAVEFERALTRINEZED L EIC. RONBEZEDLSICEIVIRAINEEZ D EIAN—DE
BWEIATEHYET, BEHITEATIE Timer2 25 2 &ICLFELT

ST, AARIBABEDIAILNHY . RETHLODLORFLEZSEDL ORI EHENET,
ZDIEDEDEHh IV ADOERKE, kBT 5-ODEEANTWVWSILIORA T, BRETHHOICFERT
5OIEEDERYET,

LORE 4% LYORE 4 5 EA

TCNTn Timer/Counter Register WOV Ty TENTWBENA
2TWAHLIRAE

OCRnA Output Compare Register A WOV REEEZLET H-ODIE
EANTWVWEH LIRS

OCRnB Output Compare Register B WOV REEEZLHET H-ODIE
LW TWBHLPRA

TCCRnA Timer/Counter2 Control Register A WOV ADEREZTH>E=HD LY
A5 A

TCCRnB Timer/Counter2 Control Register B WOV ADEREZTH>IEHD LY
A% B

ASSR Timer/Counter2 Asynchronous Status Register FHEAREEITO=HD LR A

TIFR2 Timer/Counter?2 Interrupt Flag Register BYRAHTSTEAYLIRA

GTCCR General Timer/Counter Control Register FEELThHODEADY Yy b E
EZT2HDLIRA

11




o3 DIEENRE

BARICIFZE DEELHY FITH. ZOPT—HBEMUERI/NI—VEFHBALET,

FT. AVUEAE IMAVDON—FD 7 TERESATVNT, TAT S LMNMEBIFICEBMICAD Y b
TYITTBINT LORAEHFE>TUVET,

FLT. COTONT LYREE Timer 2 DIHE 8bit DEAHEZDT, OASLAYIV 7y FLTLHVE2
55FTHELE, -, OICRDEVSHELNHYFET, EEET 0-255-0 £V DK SI2F 5 & HATHE.
Ff=Timer1 (X 16bit T Timer2 (X 8bit TH5)

WOV b7V TTBE2A4I05F. v4av0r0v s ERCEEN, Théd, yO0voN87 v T
LT—oLIF5h, BIZOAYIMNI 2B T—DFEIFLEFEINEWVNWSIEGIZVO Y EEFHLTHET,

COESIC, 78I nEBTHI VR EZ—DLEIFREIUEEEZTYR7—ILEFEU., TCCR2B DHFT
BETEDLIICHH>TVET,

BEMICHDY P BETFTIEIZVWLEENTEERAN., LXK, 2550502 EH(IZE|YA
HEFRESEDZZY. |/0 BT IELDAEETT,

IHIT, EL R4 (0CRn) IZ{EZANT, h oV AW ECEICHE 25, BlYAHERESERY.,
1/0 #2ET 2BEATREICHEY ET,

HBELIORZICE &S ERWMEZANNIE, 0.1 FEZIZ0n/0ff LIzZWT BT EMNAEEICHAYET, =
EZE, SEDESICEEZHT LIGBE. 1HBIC440E 1/0 % 0n/0ff LEEWERS LS3HBEIES
2TDMFTT, FAXEESERTELIFTLTLFEZIE, HEFTRTSLIKRONEEZ LTWTHEHEFIC
T4 AVDON— R 7HBEEMIZ 1/0 % 0n/0ff LTNFET,

COBEMIC, |/0 % 0n/0ff THLEEIHEELEMES LELHT I ENBRBICKREAGETT, £, 74
R—TZEFBICIF. TREFITTNELIVDITFTYT, 22T, FB LA, Timer2 7Y R7—ILD
®TY,

S22 CS21 €S20 | Emk
0 24 3EIE

1 TYR—L7EL
0 8 7 F

1 3 245 E

0 6 4 5
1

0

1

12849
25 69HE
102 459HF

ORIz, TYURT—ILA, 3264128+ 25650RFADH R, 2 EFDEZTLLEIDHM,
DEFT, CnZEFEAE. A3 —TEOTOBZHIHETIRT—IILOEEEILSE ST TREEIZA
YET,

32, 64, 128, 256 TIDTA4XI3—DAF Y Z—THDEEHEHN—TEEIL—FUhE
nEJ,

BERREENTHELE. 24T 20OHAIX0CA2DPBI EVIZHETA, COPBIIXTAYTSLD
EZTRAADMSI EVELERLEVTIDT,. COFEFFEFXEBRFEE BRI DHETAT S LHAEZADHLELLAY

FIODOT, EMZ 1 KANTHFELT,
12



EEg TH—
Ic1

ATMEGASS
—% pCé PC5 —gg
—<—{ roe PC4 2
4_ PD1 PC3 E
5— PD2 PC2 4
—2 P03 o 23u
—7 PD4 PC#@ —22
—Z— ucc BND 52 ISP (MOSD
5 GND AREF B
—— PBé& + AUCC H——
3
11 18 R O
PD5 PB4 20
12 17 MOSI =< oI
== PDe& PE3 ! {1 + |
13 1 ppy pp2 L&
14 15
=—— PEBO PB1L pP—

CORETTOTSLEEZAL L., EERFHOENHTET, TOVSLNEERAEN-C DD
BDTH &> EEMBGEIERATY,

Yo - Tagsha
B9k RV FERTE, BENS LN > TV TOTSLER>THELLOTIBECLES L

JA K3
(program/SOUND_TEST/main. c)
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PWM H—RHIHAD/ NIV DFRE

PWM H—REDAEEIREAD/NILREZERT DO ARDIA IV E- TS 2 A THEEZFIAL
FT. ALAATEFES TH—0OFIETIE, —EMBT/LRERELTULVELZA, PN H—RDHfE
A®D/LAIE, 20ms R (1 #REZ50[E) T, 0.7ms ~ 2.3ms FBED/NILAEBEHT LSICLET. £
Dz, THF—DHTL—F U L(FE, BIYRAAGTELXEEFELT/ULREET LSITLTVET,
ATmega88/168 IZIZ=DDA A T HY . FNAFNZDOD /0 R—FEDHEMNS>TWVETA, FOS565—
DNETH—THEL>TWVWADT, SEHIFEODDY—REFIHTES LS BERICLTHELS =,

ER&IE S > FIVIZIREER RA~RT) ZANt=11FIZL. /JLAATS PD5/PD6 & PB1/PB2 It L T
WEY,

(20 2%

CAL
ATMEGAHEE

11 pcs pcs |28
OO g PD@ PC4 —gz
o[« = Po1 PC3 22
31 po2 Pc2 |22
> Po3 PCL 53
PD4 pce |22
g uce GND %
Hee . =
+
R4 108" 19 | [ 19
R5 100" AU 11 ES; ESE | 18
R& 100" Sus 12 | pps PB3 |1
R7" 1090 13 | ppy S —
PN i B0 1* 1 pge pB1 |12 pu1
L) [ K e =10V
L1 ¥ o e IC E—
¢ el T 1} Su4

PWM Servo M [E&

V) R =L W N

ST, P —RIF/ILZADIEBTH—HROBHEILEDLY FTH, ThiF. Y—FRDA—-H—PETILIC
KYEBEWFET L, ThLICADLETTOISLETILENAHDY FT,

Ft-. BEEELGEDRELHRFEFLFADT, TNHEETIAMIVAITEET HILELNHYET,
SEIFHUTILELTO TN 1.5ms D/ RELESTH U TILEHEYELLZOTIELL S, §E
FHETE2047(E, Timner0 A8 Ew FT., Timert M1 6EY FODZD2DEATEFE->TULET,
16 EY FDAIURIETRERBREBENHDIDT, VDU INBETATSI VI TRETEEFITMN. 8EY F
DA T THIERIZT D EREBELRLIOITFDL LIXRNBETT,
Y TILTIE20ms R T1.5ms /LR EHRTH U TILEEWTHELIZOT.SEICLTHTLIESLY,

¥Program¥SERVO (PWM) _TEST¥main. ¢
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SUTNED Y TIVER

AT YR - Y—REHET DR, DTS YTIVEBEETITAL - TOTSLERBNLEL &
SEIVITZIVEEHELBAGRELNHYFEFIODT, FATSHILCREESHEEEHY T, ERMIC
T, BEREOHRE. BETHDItHOR MY TEY M EDIEELLRYET,

(S]]

LORE % LORA% EHBA

UDRn USART I/O Data Register n BEREZTILODT—EFEAND LR
2TY,

UCSRnA USART Control and Status Registern A | BEFDIKELEEZRTL ORI TT

UCSRnB USART Control and Status RegisternB | #B{EDE| Y AA L EDHREETTD

UCSRnC USART Control and Status RegisternC | /X)) T4 —HEDBEEITOI-HDL PR
3

UBRRnL/H USART Baud Rate Registers BIEEEBPS ZRDEH-HDL TR A

BYRABEFELBEWS O TIVEBHET, YT TOTSLEZEVTHELIZDOT, BFICLTHTK
by,

HUTNL
(program/UART_01_TEST/main. ¢)

COHYUTLTIE, BIERE115.2KT8EY M, X by TEY R, VN TATRIELT, 7ILT
7Y FDINXFT ‘@ ~ 7 FTERFREBRYEBRSTTATILTY,

Tz, HLH, AN EShiz6, EOXF+H1ICLELDERRLETES .

RA Y FEIEETDEHEETIE, FTEDHZENTESM, UCSRAALCZXE2DURE) £F Ty I F 2 E
RHYET, -, RETIEEE. T—EAVELINERLTHLRELET, BIYRAHFEEDLZGS
(T, FERBICHEICRET I ENTEET,
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ATy K- Y—RoHE

Ay FHOY—RIF, SETO PN OFEIIE CEEAEREZETY 2AELITEN, KX (§
BEYAaY) EHY—HROETYYTILBEZLTT 42 ZE5AXICH L TLETY,

H—R - E—RITFE—D2VED IDESHAFVTVEDT, —DDESRICERDY —REERT H5EMN
TEEI,

Ff-. PN H—RTRAEZHEET SHITTEEL, HENS PN DIEZHEL T, TO/NILRERE
SEHAIREAHYELEN, a9V FAXDY—RTEAERETHEZITTIOT, LENFHHEIZAY F
Yo I, EEESEH-ODEHEELIEETEHDTHIEAETY,

TR EES-HDBEIHWRRICEBAGEENAHY FIAN, a7 FXOY—KRTRHELLEHENH
YEFTH, TORIC. F_ELLZEITODVWTHBALTHEEET,

¥_ELETE

BEICITEELRELTODITTN, RFICSEELZENMTI ILAHELIONEL-E, RBKIZITR
BOOWRFE_ETY,

BEDRETEAIL., ERIIE-ET. BREIF-ZETY, Ff-. BEFLZETIN, KBETF=
BT, 2TEETS5OICIE. ZELRE. BH 2 ARBIZHEYFETH, FZEDHEE 1 ALHIDLE
HYEEA,

AXU R - H—ARARTEERBEZROT=HIC. FZEFZHREALTLSLDONBRETT,

BT iEREE?

ST, FELRZEETOILHOICEBRETVETS. TOERBINEROFELED L S LESRESHR
Bh., T, EDIAZIVITDEOEREESTHIONGEL, KRR MIEY—FRATELETELDLE
BHYET,

RYKSEEDE. BRKLEEA VY, 7O FILDOES BN EAEEHOETEMNITFRIENTE
‘A,

AT FRDY—ARTEHLEFEAINTLSDA, RS485 LN SHRETT,

RS485 £/ 4 RIZi&< . R MIEE D LEDLNDEFARLVSHLDEFE>TLET, TDLHD IC
LHYVET,

Ffz. RS485 D& ST, AIA—FILBLETELGSTRULDT, FRLILELBWTT—2 2% 558
FRAaAUDLHTWAETEZETDEFELIAEZLHY. TILARERESATVWSGEELHY FT,
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[0 2% ]
SEERTS. TILAXDY—HR - E—2TITDT. URTD TX & RX ZERESKRICERLET,
TO-OESRICIRERADEREZANTEEEL .

BATT
OO0
|
IC1
ATMEGAEE
28100 ——| Pce Pcs |28
¢ ¢e PD@ pcd 22
I XIE Sy 2 PD1 PC3 %
¢ ¢l — | PD2 PC2 | -£2-
6 é]o — | Po3 PCL 5=
—— PD4 A
- vcc GND 5%
8_ GND AREF %
—~_1 pBs + aAucc ==
1@ 19
PB7 PB5
11 18
== 1 PD5 PB4 |—=
12 17
=< 1 ppg PB3 |—<
13 16
F PD7 PB2 E
=* 1 pBo pB1 |—2

FY—REEDEEERTEDLIICEATHELT,




ATV F-Y—RK RSI4ADTATILEEBNTHD
BRETITHN, FRICHAHRB4DTR - TATSLEENTHELT
B8, RS04 DEMIA—H—DHA FOTEDURLIZT—2DHYET,

http://www. rc. futaba. co. jp/hobby/04_robot/robot3. html

ST, TR - TATSLTIE, FTEKLEHRBT H-OICEESEERTEWN-TOI S LNTRED
BYTY, ERMBESRAETOTSLOY—Ra—FZRTW =< ELT, BREICHALTEEE
L&

KRR MIMNGIE, ROBNI-T—2ZEETSHILETAT U REREYET,
H—RIINPREDEEREELETRNLSICHEL>TVWEITNT, FATSLEFNICTEHETHRELT
BEET,

WIS R
IHH &
Ev bk 115. 2kbps
T—REwY bk 8bit
N T4 L
ALy ZTEYr |1 bit
70— i) L

BEDY—RDBZE. —HROFRITHEIBENAETYI Y TDELSICHEL>TEY ., ThITHLTOEEA
HEFTILIBARER>TLET,

AEYI VS

H—HREEDAE) ICEZELDONG, @AUDAEYEZFZLONMELEVWSI KSHaATU R, 7y
FeEoTEBNTULET,
AEYIYTITIEKRELSHITT, Read Only DIFZFTE . Read/Mrite TEABRIEA PN TUVET,

7 RELR by

0~3 EETA R

4~29 ROM #8ig (BERAAHA T 3 U TEESHMA TR
30~59 RAM #E15

SLICELWAERYRY T —HR - E—2DHRBPEZSEIZLTLESLY,
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AV

AT ROIRT Y FZlEYa—b, OVS, DE—CD 3 BEHYFEINAIITIER, £<FESIVa—F
Ny FDOFRBEELET,
a—knN\Ty FMZIFENDOBEBENRD K S BERICE>TUVET,

N7y MERK

Header | [D| | Flags | |Address| | Length | |Count| | Data

Sum

FNFNOBRIIRDELSIZH->TVET,

N7y FDE | FHEA

ES

Header OXFAAF @ 2Byte M SR SNTULET

ID HEETEIH—RD IDBEBZHELET,
BEIE1 ~ 127 &Y ID A 255 DIFEEEY—HRAD
HBATVRERYFET

Flag Bit B THOEKMLHY ET,
EZRALDOD., OO GEDIBEESILHVET
HFLLFI=ZTLESEIZLTLESY

Address TFOERRGTDHAEYIVTDT FLR

Length T—R27av I DRIEETE

Count JOv o0, a— k7 y FTEHICERE

Data ETALT—4R

Sum ID~Data D& 1 /84 bZ XOR LT-fELGY ET,

CHOEXTNT Y bEEDHZETY—HR - E—RICHTEEYVET.
BEMIEDIEE(EL. RAM 581D OX1E & Ox1IF OF7 FLRIZEZFAAFEY . BAEMICERDLSIZHYF

j—o

DAY 1 DY —HR% 9.0 EICEEEHE D,
90 FEIL. 16 EH T OX3B4 [CRYFEITDT, /N7y FEIRDESIZHYET,

AN AE = BA

Header OxFA, OxAF EE

ID 1 H—HRDOES

Flag 0 RAM $E35 THEAIIZ

Address Ox1E BEMEDAE)IYTT7RFLR
Len 2 2 Byte &%
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Count 1 L 3a— bOEFIE A

Data 0x84, 0x03 T—%5 (90 EIX 900 &£ 7Y (Hex THRI & 0x384 &7
U, £S5 EZIEXTH byte D 0x84 IhisEY , RIZE
Gr/N14 LD 0X03 Z#1XY £9,

Sum 0x9B sum 5T E L =R

NOLDEEY—RIZES ZETYH—RIZEE LT NET,

ZLT, EBICEELTWSONY VTV 7RSS LDHO SV_RS303_AngleSet &WLWS53HT)IL—F
vT9,

Ff-. —HR - E—2D LY E, On/0ff T 51D SV_RS303_0n0ff HEEFEL-OTIEL
] AW

¥Program¥SERVO (CMD) _01_TEST¥main. c

Lo, LY

SEEAYT 5. RS04 (FF_EDRIETIDT., EELREZRLFATIILAKXTY,

EBRAIICIE. 218 (RX) D PDO &#E(E (TX) O PDI AEESNTWET, 2D, EELFT—42%
BREETHLZETSHILICH>TLEVET,

VIEIDITHICEDDNE ST EERTEE3I1CT5TATSLEEDLIDL—DDAETT M.
BRISHTOTSLEKRLEARELEAFT.

ZCT. ZEETDEAMI VI EENTT R EE>TVHMHIEET HHEE. YA AVDEREEE
BLTLFEWL, ZEZLLGVEIICLTLESIAHZEEZFEL>TLET,

Tl BITEZBEOSA v ORAZEED - EHCTHETTEEL ., DHETXAMETLTYILTSE
(IET, BERERELSETREONROTOT S LTY,

¥Program¥SERVO (CMD) _02_TEST¥main. c
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BE TL79vTEANRTULENMGS

DL, TWT v TEANTVGEWNMESE, ESHAGND fIIES TOKHERFIOMY ET,
CHOEETIEND AISELTVEI N, FRICEENSLDLKEIZLY ., REFORRAELYET,

BEE TJL7yvTEZANTWLSES

CD&SIT, EFRREREZEELAGSTLY I MTITLT Y ITNTELDTENTY,

NRAMZEZRAESES
ST, Y—AREEDITU FEZBEL, Y—FROAEFAE) ICH L TORAEZTEZTIIL—FZEHEY
FlL1
BAEMIZIZFYTIL—F > SV_U08_Get ( u08 id, u08 adr, u08 *data ) TELEEL, EM,
SETHRTY FDOFlagZEETIEOEMAYTLED, T—22HARALIHEIL 00T 2EELT. T—4
FEY., FYRDboE T2ERLLEESLDTY,
21




L. SOL—FUREEALT O MLEBZANTVEEADT, AohrDBETT—4AELNTT
BB EIEIN—TE2R TG>T LEVETOTEENDLETY,

¥Program¥SERVO (CMD) 03 TEST¥main. c

YU TNITIE, Y—HROAEEFERAHLEMN S, 100 EUEICHE>F=5, LEDZRITTEHLSITLTVET,
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