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I'maBa 1

BBenenue

Sadem HyKHA 9Ta APXUTEKTypa, KAKHe 3aJa9li OHa DEIaeT:

e Eunbiii popmar obpaienus K JIOObIM yCTPOHCTBAM HU3KOIO yPOB-
H¢l, MCIIOJIb30BAHHBIM B cocTaBe pobora. B kauecTtBe Takoro ¢dpopmara
npunaT nporokoa 12C. DTo cuenaHo a1a TOTo, 9TOOB TPO3PATHO HH-
TerpHpoOBaTh B CHCTEMY yzKe HMeIolluecs ycTpoicrsa g munb 120
(KOMIAChI, THPOCKOIIBI, AKCEJIEPOMETPhI, Y 3-TaJIbHOMEPHI U JIPYTHE).

e Bo3MOoKHOCTH OBICTPOI COOPKM TPOITUBKHY JJTs KayKJI0TO KOHTPO,JLIepa
Kak B BapuanTe OR-ITI03-KOHTpOJLIepa, TaK U B BApUAHTE MOTINHEH-
HOTrO KOHTpoJutepa Ha mmae RoboBus|[I2C).
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CbOopka MUKPONIpPOrpaMMbl

ORFA wnanucana ua sa3pike Cu 101 MUKPOKOHTPOJLIEPH cemeiicTBa AVR.
CrangapTable ApaiiBepa mpuBsasanbl K moayasm Open Robotics, Ho Ber mo-
JKeTe MOJIUMUIIIPOBATh MEKPOIPOTPAMMY IO/, CBOU HYKJbI, TaK Kak 310 [10
€ OTKPBITBIMU HCXOJHBIMH KOJAMH, PACIPOCTPAHIEMOE 110 YCIOBUAM JIMIICH-
sun MIT (cm. daiin LICENSE B quctpubyruse).

Mg c6opku Bam norpebyercs kommuastop AVR-GCC (GNU Compiler
Collection), cucrema c6opku GNU Make u crangaprabie yruanter POSIX.
g OS Windows mompoitaer Hadop WinAVR.

Ecim BB XOoTHTE, 4TOOBI BAIlld UCHPABJICHHS OBLIA BHECEHBI B OCHOB-
HOI uCTpuOYTHB, TO BaM TaKke MOTPEeOyeTcsl CUCTeMa KOHTPOJIsS Bepcuil
Mercurial u HeMHOTO HaBBIKOB paboThl ¢ Heli (ommcanne paboOTHI ¢ TOI CH-
CTeMOii BBIXOJMT 38 PAMKH 5TOIO PYKOBOJCTBA).

Pesynbrar c6opku 3aBucut ot daiina xkoudurypamun local_config.mk.
[Ipumep ¢ onucanueM ONIME MOYXKHO IIOCMOTPETDh B KaTaJiore doc JTUCTpUOy-
THBA.

OcHOBHBIE HACTPOWKM:

e PLATFORM - 3ajaer nox Kakoil Moy ih cobupaercst mporpamma (1o
ymomganuio OR-AVR-M32-D)

e BAUD - 3ajaeT CKOpOCTH MOCJIEI0BATEIBHOIO MOPTa (IO YMOJTIAHUIO
ABTOOIIPE ICJICHIUE)

Coopxka:
1. § cp ./doc/local_config.mk ./
2. § edit ./local_config.mk

3. $ make


http://roboforum.ru/Open_Robotics
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Pexxum serialgate

B srtom pexume ucnonb3yercd oubianoreka serialgate, koropas paboraer B
KadecTRe TIII03a TTocIegoBaTeabubrii mopt — [2C Master.

Haunnas ¢ sepcun ORFA 0.7.5 ecTb aBTOONIpeme/leHne CKOPOCTH IOCTIe-
JIOBATEJILHOTO TopTa. st ero paboThl, mocje cTapTa KOHTPOJLIEpa HY:KHO
nogarh 8 pa3 cumbos 0x0d (uwm "\r’ B Cu) 10 mojadn Kakux-aub0 KOMaHI,
IIOCJIe 9ero Hy:KHO CAeaTh 3a/1epKKy He MeHee dem Ha 20 mc. Ilocse sTo-
ro ORFA nosxua OBITH TOTOBA TPUHUMATH KOMaH bl [locaemoBaTebHOCTD
cuMBosioB 0x0d urnopupyercst mapcepom serialgate.

OOMeH nJIeT B TEKCTOBOM pexKHMe, KazK/Iasi KOMAaH/Ia 3aKAHIUBACTCS CHM-
BoJIoM 1iepeBoga crpoku \n’ (LF) mm "\’ (CR). CuMBOJI 1epeBoja CTPOKU
0e3 KOMaH/bl UTHOPUPYETCs, TAKUM O0pa30M MOYKHO 3aKaHIMBATh KOMAaH-
Tl TIocsIeioBaTebHOCThI0 CR LF (Gyer pazobpano Kak KOMaHIa + Iycrast
KOMaH 1a). BallTbl KOHBEPTUPYIOTCS B MIECTHAIATEPHIHYIO (DOPMY. Y IUTHI-
BaiiTe, 4TO BHYTpeHHUN Oydep MOoXKeT cojepKaTh He 00Jiblre 128 cuMBOJIOB,
T.e. JUIMHHA, BAIIEero 3ampoca J0KHa ObIThH He Ooee 128 CHMBOJIOB. DTO 0CO-
OEHHO BayKHO IIPU COCTABJIEHUHM MYJBLTUCTAPT 3aIIPOCOB.

Tabumna 3.1: Cuucok KoMamx

HazBaune 3amnpoc OtBer KomvmmeunTapnii
Get protocol version V Vi.1

Clear 12C bus X X

Set local address L<addr> L<addr> addr — uint8

Set bus speed (freq) C<freq> C<freqg> freq — uint16

I*C write S<adr+w><data>P  SW(A)+P A - Ack

I°C read S<adr+r><count>P SR<adata>P adata — uint8 array
Ommoka - ERROR <errtype> errtype — uint8

B rtabaune ner mynsrucrapr-12C 3anpoca, peryngproe BbIpazKeHHe s



TAKOro 3ampoca BeIIINT Tak: (S<adr+w><data>|S<adr+r><count>)+P , a
orBeT: (SW(A)+|SR<adata>)+P

B ciaydae kakoii-mubo omubKM NIpH pa3dope MM BBIMOJHEHHUH 3aIpoca
OyZeT BO3BpAIIEH ee KOI.

Tabmuna 3.2: Koabr omudok
Koax Tuno

BuyTpennsig ommbka napcepa (Ha IPaKTHKE BCTPEYAThCs HE JIOJIZKHA)
Henssecrnag komanaa

He mecrHaanarepudnsiii cuMBog B OaiiTe

OmuboYHBIN JaHHBIE

[Torepan cumsosa P’ usz [2C 3anpoca

Her noarsepxienus aapeca 1°C (NAck)

Her nonrsepxienus Gaiita 12C (NAck)

=1 O U i W N
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Pexxum nogunaenroro 12C
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A panTopbl YCTPOICTB

TocTyn K yerpoiictBam mpoucxoant depes 12C peructpsl aganTopos L. Metorn
paboThl ¢ permcTpamu nmoxoxk Ha pabory ¢ 12C EEPROM mukpocxemamn, ¢
TOM JIUIIb PA3HUIIEH, ITO 3/1eCh B 00IIEM CJIydae HeT aBTOMHKPEMEHTa aIpeca.
[IpusaTsiii nopsiiok 6ailT — Big Endian (Tak:ke n3ecrnbiii kak Network Byte
Order).

[Ipouenypa 3ammcu perucrpa: B dpeiive zammcn [2C HyKHO cHauaIa IIe-
pelaTh aJpec perncrpa, a 3a Tem jaHabie. [Ipumep 3ammnck B peructp 0x20
maaaeix 0x001112 -S 10 20 00 11 12 P

[Iponeaypa dTeHust perucTpa: cHadasIa Hy»KHO 3aIlUCaTh a/Ipec perucTpa,
a 3a TeM upouurarb N Oaiir. [Ipumep urenue uz perucrpa 0x20 3 Oaiita —
S 10 20 S 11 03 P

Tabaumna 5.1: Crangaprabie aJ1anTopb!

UID Ilnardopma A manrep

0x0000 Bce UHTPOCIEKITUN

0x0001 DBce muabl SPI

0x0020 OR-AVR-M32-D nopros BB (RoboGPIO)
0x0021 OR-AVR-M128-S OR-AVR-M128-DS mnopros BB (RoboGPIO)
0x0030 OR-AVR-M128-S cepB

0x0031 OR-AVR-M32-D cepB

0x0032 OR-AVR-M128-DS cepB

0x0040 Bce ATIT (RoboGPIO)
0x0060 OR-AVR-M32-D motopoB (RoboMD?2)

' B mpeapIiymux BepCHAX aJalToOPhl HA3BIBAIICEH IpaliBepaMy T.K. Pealn3alis HI3KO-
ypoBHEBOI paboTel Obuia B Hux. Ceituac HU3KOypoBHEBast pabora Boinecena B HAL


http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D1%8F%D0%B4%D0%BE%D0%BA_%D0%B1%D0%B0%D0%B9%D1%82%D0%BE%D0%B2

5.1 AjganTep MHTPOCIEKIAN

OTOT aJanTep MPegocTaBIseT HHPOPMAIAIO 000 BCeX BKIIOUYEHHBIX A aIlTe-
pax. IokaszbiBaer uiaentudukanunonnsii Homep (UID), Bepcuto, crapToBbiit
aJIpec PerucTpa u KOJUIECTBO PETHCTPOB.

3a srum aganrepoM 3akpeiien UID = 0x0000 u oH Bcerma HAXOAUTCA Ha,
peructpe 0x00.

Ects aBa Buma 3ampoca:

1. IloayuuTh KOJTHYECTBO 3UIHUCET
Banucath B peructp 0x00 daiit 0x00, a moToM mpouuTaTh 1 GalT.

2. Hoayunts nundopmanuio o aganrepe NeN
Banucars B peructp 0x00 6aiir N, a morom npodnrars 6 Haiir.

[HomepkuBaeTcs aBTOMHKPEMEHT HOMepa ajanrtepa. Hampumep ecin
zamucarh Homep 1, a mnorom mpouuTaTh 12 0aiiT, a He 6, TO BbI OJIYyYHTE
JTaHHble 0 1-oM u 2-oM ajantepe. Ho HyKHO 06g43aTesbHO YIUTHIBATH
pasmep bydepa B 64 H6afiT 1 KOJHIECTBO aIaITEPOB.

[TonbITKa MOJYIUTH HHMOPMAIIMIO O HECYIIECTBYIOMEM aJalTepe IpH-
BejeT K omubke, Oyjer orjgaHa mHdopMalus O IEPBOM JipaiBepe u3
CITHCKA.

Yrenne komvecTsa ajantepoB obg3aresbHO! Tak kak BO BpeMms 3TO-
r'o 3aIpoca IPOUCXOAUT HepecdeT aaanTepon. [[ombITKa MOMIyIuTh UH-
dopMannio A0 YTEHUs KOJI-Ba MPUBEIET K OMMUOKEe — OVIAYT MOJIYIeHbI
HYJIH.

CwM. HIPpUMED YTCHUA Ha 1ICEBIOA3bIKE.

Tabauna 5.2: Ctpykrypa uHdOpMALHHA O aJanTepe
Baititr Omnucanue
1,2 UID
Craprirast 9acTh BepCHH
Munammas gacth Bepcun
CrapToBBIil aJIpec perucrpa
KoanmdecTBo 3aHATHIX PErucTpoB

SO = W

5.2 Apantep moproB Broga/BriBoga

AnanTep mo3BoJIeT YIPABJIATH COCTOSHHEM IIOPTOB KOHTPOJLIEPA B PEKH-
Max 1uMPOBOI JIOTHYECKUH BXO/| UK BBIXO/I.



Konnuecrso ynpasisgembrx mopros N: N = 4 g amanrepa ¢ UID = 0x20,
N = 2 ang aganrepa ¢ UID = 0x21.

Konudgectso peructpon: N - 2. Oboznaunm R — HavaJbHBIH peructp, a
R+n - (R+n)-it perucrp.

[Tepsbie N perucrpos, 910 dTeHHe/3anuCh 3HAYeHHsI, ocTaBinecss N pe-
TUCTPOB — 3allUCh peKuMa rnopra. Kaxkmaoit u3 8 ununii mopra cOOTBETCTBYET
1 6ut. To ectp ecan y xorTposutepa 2 mopra PORTA, PORTF, rorma mis
3atannd 2-My u 3-My JunugaM nopra PORTE pexxkuma padors ,iiudpoBoii
BXOZ', a OCTAJbHBIM OUTAM 3TOTO MOPTA PEKUM ,IUPPOBOH BBIXO  HYKHO
B nocjeHuit peructp apaiisepa R+3 ornpasurs 0xF3 (1.e. 11110011 B 1B0-
HYHOM TIpencTaBjieHnu — 2-it u 3-it 6uthr BhicTaBaensl B 0). [Tpu pabore B
pezKHUMe BXO/a 3allMCh B 3HAYCHHE ITOPTA BKJIIOYAET WJIM BBIKJIIOYAET IIOJITS-
TCHBAIOIIHAE PE3UCTOPHI KOHTPOJLIEPA HA COOTBETCTBYIONIUX JIMHUSIX.

5.3 AganTep MOAeJIbHBIX CEPBOIIPUBOIOB

[Ipennasnadenue — Boipaborka IIIVM curnagia jiis ynpabJieHus MOJIEIbHBI-
MH CE€PBOIPHUBOJIAMH MOAKII0UYeHHBIMEA K TTopTaM RoboGPIO uwin RoboServo,
B 3aBHCHMOCTH OT KOHTpoJLIepa. B aTom amanTope Bcerda 2 perucrpa. Obo-
3HAYUM HAYAJIBHBII peructp 3Toro jgpaiisepa — RS, Bropoit peructp SP. Pe-
ructp RS 3apesepBupoBan it 00paTHONH COBMECTUMOCTH C JApaiiBEpOM Bep-
cum 1.0.

KommyecTBo yipaB/igeMbIx cepBONpuBoI0B: 16 mi14a amanTtepa ¢ UID = 0x32,
16 gna amanTepa ¢ UID = 0x31, 32 mia aganrepa ¢ UID = 0x30.

Mogenbabie (RC) cepBOpruBObI YIPABIASIOTCS IPSIMOYTOJBHBIME CHTHA-
gamu gactoroit 50 T 1 cKBasKHOCTH (BpeMeHeM, KOTOpOe Ha JITHUH BBICOKOe
Hanpsizkenne) ot 1 g0 2 mc. [Tosromy He 3Has XapaKTePUCTUK KOHKPETHOTO
MOAKJIIOYEHHOTO CEPBOMPHUBO/IA TACTO MPUXOJTUTCA TOBOPUTH O TOJIOKEHUN
CEePBOTPHUBO/IA, VKAa3bIBag JIMITh CKBAyKHOCTDH YIIPABIAIONIEro curHaia. Ha-
npumep, 1200 MKc, 3TO 03HaYAET YTO eCJId CEPBOIPUBOJL OBOPAYNBAELTCI HA
yros +75° npu ynpaBadioNuX curHajgax 1 Mc u 2 MC COOTBETCTBEHHO, TOT/IA
1200 MK cOOTBETCTBYET TPUMEPHO:

2 - 75°(1200 — 1000)
2000 — 1000

[IIVIM curaa/ BeIpabaTbhIBAEMbIil JIpaiiBepOM HMeeT CJIeIYIOIIHe Xapak-
TePUCTUKH:

—75° 4 = —45°

e [lepuon — 20 mc

e CkBaxknoctsb — or 500 xo 2500 MKc

10



s ynpasnennst B perucrp SP 3amucbiBaercst N HabopoB [HOMep cepBo
(1 Gaiir)||ckBazkrOCTH (2 GaiiTa)|, HO HY?KHO YIUTHIBATE, 4TO pasMep Oydepa
pueMa TO3BOJISIET TEPEIATh 3a Pa3 TOJBKO 16 MOJIOKEeHU.

Hnst Briouenust pexknma cepso RoboGPIO (UID = 0x0031) y Bepcun
npaiiBepa 1.0 HykHO ObLT0 3anucath B peructp RS 6uTtoByo mMacky, a ceiiuac
JO0CTAaTOYHO YCTaHOBUTH CKBAzKHOCTH HE€ PaBHYIO O—IO.

5.4 ApganTep ynpaBJieHUS MOTOPaMM

UID = 0x0060

CosiepKuT 4-e 0HODAUTHBIX PErucTpa:

1. PWMI1 - HIUM 1-oro moropa (0 — 255)

2. PWM2 — IIINM 2-oro motopa

3. DIR1 — nanpasienue 1-oro motopa (0/1 — Buepen/mna3asn)
4. DIR2 — manpasjienue 2-0ro MOTOpa

Ecrb BO3MOXKHOCTH YyCTAHOBUTH BCE PEIMCTPbI 338 OJIMH 3AIIPOC, IepejaB
noxpsax PWM1, PWM2, DIR1, DIR2 B nepsbiii peructp. Hanpumep ecyiu
zamucarh B peructp PWM1 0x80600001, To mbi ycranosum PWM1 = 0x80),
PWM2 = 0x60, DIR1 = 0, DIR2 = 1.

5.5 Apganrep AIIII

[losponstomuit ynpasastsh 610koMm Ananoro-Ludposoro Ilpeobpazosarens
(mamee AIIIT).

Konmuectso peructpon: 2. O6o3zuaanm RC - mepswriit peructp, RD - BTO-
poit peructrp.

Peructp RC - konduryparuonnsiii, B Hero numiyrcs 2 daiita Beerja:

1. Hacrpoiiku ALIII

(a) 6ursl 0..1 — McTouHrK OHOPHOIO HANPSIZKEHUST

i. 00 — Buemnuii (nanpsizkenue muranne MK)
ii. 01 — AVCC (Bxox omopsl, 3,3 B)
iii. 10, 11 — Buayrpennuii (2,54 B)
(b) 6ur 2 — pexum Tounoctu AL

i. 0 — 8-OurHbIi

11



ii. 1 — 10-OnTHBIH’

2. Macka srmogaemsix B AITT xkananos (8 6ur — coors. 8 jmHusAM mOp-

Ta A)

Bropoit perucrp i uyrenust pesyJibrara. B Hero HykHo 3anucarb HOMED
KaHaJga C KOTOpOro HadHercs drenue. llocie cuamThiBanus ojHoro Oaiita B
8-u ourHOM, Wan 2-X — B 10-u 6HUTHOM pexkKuMme HOMEp KaHaJla aBTOMaTHYe-
CKH yBeJUUnBaeTcs (a mocjie ceibMOro KaHaja cOpachlBaeTcs B HOJb). DTO
MTO3BOJIAET MPOUYUTATH CPa3y HECKOJBKO JIMHUH WIYIIUX 1O Ps/I.

BHIMAHWE! Yrenue nunauit AT mpoucxoaur B aBTOMATHYECKOM
MAKJIHYECKOM pezKIMe, 03ToM Tocie Kondurypupopanusa AT neobxommmo
crenaTh nay3y B 10 Mc Tepeji 9TeHneM 3HaYeHHii.

5.6 Apantep SPI

Bpemerno yoaren us ducmpubymusa m.x. He N0JePHCUBAACA.
Oorcudaemes sozepam 6 sepcuu 0.8.3

12
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YpoBeHb adCTpaKIIU OT
arnaparioro obocrieyenusi (HAL)

Ob6ecneynBaeT HU3KOYPOBHEBBIE ontepaliin. [IpeocTaBisier e uHbIi TpOraMM-
ubiit unrepdeiic (API) st passimaneix konrposiepos Open Robotics.
B Bepcun 0.8.0 HAL nmopaep:kuBaer miarhi:

1. OR-AVR-M32-D
2. OR-AVR-M128-D
3. OR-AVR-M128-DS

HAL rak:ke BO3MOXKHO nC10/1b30BaTh oraeabu0 or ORFA. /g Toro uro-
ob1 ucnosibzoBatb HAL B cBOEM mpoeKTe, BaM HYKHO:

1. nobasutrs B Bamr Makefile
ORFA = ../orfa HAL = adc servo motor
PLATFORM = OR_AVR_M128_DS
CFLAGS += -DOR_AVR_M128_DS $(INCLUDE_DIRS)

2. moakJounTh hal/resolve.mk B Bam Makefile
include $(ORFA)/hal/resolve.mk

[Tocsie vero B $SRC Oy iy T j100aB/I€HBI UCXO/IHBbIE (hall/Ibl.
Cmotpu npumep ucnob3opannsg HAL'a

13
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IIpumepnr

[Ipumepsr ganb Ha CH-110100HOM TICEBIOS3BIKE.

7.1 Pabora c apaiiBepoM MHTPOCHEKIINN

/* introspection register always zero x/
#define INTRO 0x00

/* Calculated for 128 char / 64 byte ORFA’s cbf t

* - size of one pkg: 6 byte (12 chars)

* - reply header and end (SWAASR ... P\n): 8 chars
/

#define MAX_PER_PKGQ 10

#define PKG LEN 6

drvlist orfa_get drivers(int16 t address)
{

drvlist head;

orfareply reply;

uint8 t count;

vector buf = [INTRO, 0];

/* get drivers count {{{ *x/
orfa_tr start();
orfa_write(address, buf, 2);
orfa_read(address, 1);
orfa_tr commit();

14



reply = orfa_read reply(); /x SW x/
reply = orfa_read reply(); /* SR x/

count = reply >data|0]

/xS

uint8 t max_cnt = count / MAX PER_PKG;

uint8 t min_cnt = count % MAX PER_PKG;
uint8 t min_num = MAX PER_ PKG % max_cnt + 1;
uint8 t reply cnt = max_cnt*2 + (min_cnt)? 2:0;

for (int i=0; i<max_cnt; i++) {
buf{l] = MAX_PER_PKG i + 1;

orfa_tr start();
orfa_write(address, buf, 2);
orfa_read(address, MAX PER_ PKG x PKG_LEN);

orfa_tr commit();

}

/* read last elements {{{ x/

buf[l] = min_num;

orfa_tr start();

orfa_ write(address, buf, 2);
orfa_read(address, min_cnt * PKG_LEN);
orfa_tr commit();

/xS

for (int i=0; i < reply _cnt; i++) {
reply = orfa_read reply();

if (reply >type —— OR_READ) {
continue;

!
if (reply >size % 6) {
cerr << "get_drivers: wrong read reply size: " << reply..=
...>size << endl;
continue;

}

15



for (int pi=0; pi < reply >size; pi += 6) {
head >append(
uid = (reply >data|pi+0] << 8) | (reply >data|pi... =
1)),

major_version = reply >data|pi+2|,
minor_version = reply->data|pi+3],
start _addr = reply->data|pi+4],
count = reply >data|pi+5]);

¥

}

return head;

}

7.2 Ilpumep ucnosab3oBanng HAL oraeabHO OT
ORFA

# -+ makefile -*
# HAL Test Makefile

target — haltest

ORFA = ../orfa

PLATFORM = OR_AVR_M128 DS

HAL = servo

MCU_FLAGS = mmcu—atmegal28 -DF CPU=7372800UL

CROSS_COMPILE _GCC = avr
CROSS_COMPILE_BIN = avr

CC = $(CROSS_COMPILE_GCC)gce

LD — $(CROSS_COMPILE_BIN)ld

OBJCOPY = $(CROSS_COMPILE BIN)objcopy
OBJDUMP = $(CROSS_COMPILE _BIN)objdump
SIZE = $(CROSS_COMPILE _BIN)size

INCLUDE DIRS —

CFLAGS = std=gnu99 I${ORFA} $(INCLUDE_DIRS) $(MCU_FLAGS)

16



LDFLAGS = ‘Wl -relax -Wl,-gcsections
DEFINES = D$(PLATFORM)

SRC = haltest.c

OBJS = $(patsubst %.¢,%.0,$(SRC))

all: $(target).hex
$(SIZE) $(target).elf

$(target).hex: $(target).elf

$(OBJCOPY) j .text -j .data -O ihex $(target).elf $(target).hex
chmod x $(target).hex $(target).elf

$(target).elf: $(OBJIS)
$(CC) $(CFLAGS) o $(target).elf $(OBJS)

ram_size: $(target).elf
readelf s $< | grep OBJECT | awk >{ SUM += $$3 } END { print SUM }’

%.0: %.c
§(CC) $(DEFINES) $(CFLAGS) ¢ 0 $@ $<

clean:
rm -f $(OBJS) \
$(target).hex $(target).elf
force: clean all
include ${ORFA} /hal/resolve.mk

/x HAL Test

* (test servo)

«/

#include <stdint.h>
#include <stdio.h>

#include <util/delay.h>

17



#include "hal/servo.h"

/xx Main
*/
int main(void)
{
servo_ init();
asm volatile ("sei");
for(;;) {
servo_set position(0, 1300);
_delay ms(250);
_delay _ms(250);
servo_set position(0, 1700);
_delay ms(250);
_delay _ms(250);
¥

return 0;
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