KoHTponnep obwero HazHa4yeHus
OR-AVR-M32-N

Bepcust konTposiepa 1.00, Bepcus nokymenrta 1.00.A

UHncmpykuyusi no akcnnyamauyuu

Koutponnep o0rmero HA3HAYEHUs OR-AVR-M32-N
nperHa3HaueH IOE YIIpaBIICHUSI ycTpoiicTBaMu
(cepBonpuBOaMH, HK-nansHOMEpamu, KOHTaKTHBIMH
OammepamMu W T.[.) MOOWJIFHOTO WIIM CTAallHOHApHOTO po0OTa,
MOJKET BBICTYIaTh KaK B KaueCTBE 'OJIOBHOIO, TAK U B KauecTBE
BCIIOMOTaTEIbHOTO KOHTPOJIJIEpa.

OnucaHue yctponucTtBa

OcnoBo#i koHTpoiutepa sBisieTcs MK AVR ATMega32. Crabunu3anusi MUTaHUS OCYILECTBISIETCS IBYMS
lowdrop-cradunuzatopamu u LC-¢mnbrpamu. JIns KOMMYHHKAIlMM C pPa3TUYHBIME yCTPOHCTBAMHU
HCITOJIB3YIOTCS TIOPTHI BBOIA\BBIBOa 00mIero HazHaueHus (nanee - GP1O) u pazsem RoboBus.

3ammra moptoB GPIO m RoboBus ocymiecTBisieTcsi TOKOOTpaHUUUTENBHBIMA pe3ucTopamu. st neneit
OTJIaJK{ U MHIUKAUU MOTYT OBITH MCIOJB30BaHBI 2 CBETOAMOAA. Takke Ha IJIaTe YCTaHOBICH CBETOAMON
— waaukaTop nuTtanus u kHonka RESET anmmapartaoro copoca.

BapuaHTbl UCMONb30BaHUA KOHTpoOepa:

KonTtpomiep OR-AVR-M32-N MoxeT paccMaTpHBATBhCS HE TONBKO Kak IDIaTdopMa s 3amycka CBOUX
MporpamMM, HO M KaK 3aKOHUYEHHOE pEIICHUE I YIPaBJICHUS MOAKIIOYAEMBbIMUA K HEMY YCTPOWCTBAMU NpPH
UCIIOJb30BaHUM CIIEHUAIBHON INPOIIMBKH, B3aMMOACWUCTBYIOIIEH C TOJOBHBIM YCTPOMCTBOM IIO ILIHHE
RoboBus (o muausm UART wunu 12C). [TonpoOHee o mporpaMMHUpOBaHUN KOHTPOJIJIEpa MOXKHO TPOYHUTATh
B MHCTPYKUMHU K mporpammatopy. IlogpoOHee 00 HCIONb30BaHHUHM TOTOBOM MPOIIUBKHU JISL yIPaBICHUS
ycTpoiicTBaMu depe3 3ToT KoHTposuiep no npotokonam UART wmm [2C MOKHO npodnTaTh B JOKYMEHTALUU
K IPOILUBKE.

OCHOBHbIe XapaKTepUCTUKMU:

MuKpoKOHTpoOJLIEp: AVR ATMega32 @ 7.3728 MI'u (FLASH: 32 K6, RAM: 2 K6, EEPROM: 1 K6)
Hanpsoxkenne nutanus:  5-16 B
I"aGaputer Momys: 66 x 66 x 16 MM
[Topter GPIO: 22 (u3 nux 8 ¢ pynkyuen ALII)
Homnycrumas Harpy3ka*: 0.8 A mo nunauu 5.0 B,
0.8 A mo nuauum 3.3 B.

MoaknoyeHne BHELWHUX yCTpOﬁCTB:

[Ipasuna noaxmrouenus k nopram GPIO ommcans! B mokymente «RoboGPIO: MHCTpyKIHs Moap30BaTEs .
IIpaBuna padoTtsl ¢ mmHON RoboBus omrcans! B nokymenTe «RoboBus: MHCTpyKIHSI TIOTB30BaTEIN.

HOononHutenbHaa MHOpMaLmA:

I'maBnas crpanuna mpoexra OpenRobotics: http://www.roboforum.ru/wiki/OpenRobotics
(Tam sice MOJHCHO HaTiMU nPUMEPbL NPUMEHEHUs. KOHMPOJIepa U Opy2ux Mooyiell npoeKma,)

Cmpanuya noooepoicku konmpoiiepa. http://www.roboforum.ru/viewtopic.php?f=69&t=5063

Ipumeuanne* JJonycmumas nazpyska na iunuy RUMAanus MoOYJs npu UCNOIb306AHUY BCHIPOEHHBIX CIMAOUTUZAMOPOS.
Ipu numanuu VSS bonvwe 6 sonvm maxcumanvhas Haepyska no aunuu X eonem (X=3.3 uau 5.0) ne 6onee (VSS-X)/2 amnep, Ho He viute 0.8 amnep.


http://www.roboforum.ru/wiki/OpenRobotics
http://www.roboforum.ru/viewtopic.php?f=69&t=5063

PacnonoxeHue n Ha3Ha4YeHue pa3bemMoB, nepemMmbivyek n ceetoanonos:

Pazbembl:
POWER [Iuranue KoHTpoOJIEpa POWER XTAL POWER
ROBOBUS IlInna «RoboBusy» led  jumper socket  onboard 5V
UART mode RESET regulator
IIoptel GPIO: jumpers button jumper
PORT A A7..A0 P snbeard 3y
PORT B B3 BO socket regulator
PORT C C2..C7 Jumeer
12C pull PORT A
PORT D D4 D7 junf.;;‘erl‘lsp 2nd line
jumper
CBGTOQI/IOQLI: RESET
POWER led  Hanunuue nuranus P
D6 led Cocrostaue nopta D6 gt
D7 led Coctosiaue mopta D7 Jumper
PORT.D
Knonkn: gl

RESET button Knomnka anmapataoro copoca MK

PORTA

Deperbini:
Onboard 5V regulator Bximounts 5V-perynsitop
Onboard 3.3V regulator ~ Bximounts 3.3V-perynsrop
PORT A 2" line
PORT B,C,D 2" line Bri6op muranus 2-it muaun GP1O-iopTos:

+5V B:a_tte_ry «+»
UART mode Pexxum UART'a, nonycTUMBI CleIyIONIUE TOJT0KEHNS MTEPEMbIUeK:

= 0n

Master Slave
12C pullup IMonrsarusaromntue pesuctops! s auauit [2C (ecimu mpt Master B 12C).
RESET mode Pexxum muanm RESET mukpokoHTpoImepa:

GND-LOCK — nuHus NOATSHYTA K 3€MJIE, B 3TOM Cllydae
MHUKPOKOHTPOJIJIEP TapaHTHPOBAHHO HE MEIIAET IPOrPaMMHUPOBAHUIO
Ipyrux yctpoiict Ha mmHe ROBOBUS nae ecnu ero mpommBka
UCIONIb3yeT MpoToKoa SPI.

ROBOBUS — nuans noaxmrodera k muae ROBOBUS, gro no3Boisger
MIPOrPaMMHUPOBATh MHKPOKOHTPOJIIEP HE OTCOEIUHSIS C ITMHBI IPYTHX
YCTPOUCTB ¥ 3HAYUTEIHHO IKOHOMHT BpEMs MIPH OTIAAKE MPOIIUBOK.

ISOLATED - B »tom pexume auaug RESET noaranyra k +3.3V, B aTom
cllyyae ycTpoicTBO He OyJeT MemaTh IPOrpaMMHUPOBAHUIO IPYTUX
KOHTPOJIJIEPOB Ha LIMHE, HO U PYHKIIMOHUPOBATh TOKE HE OyIeT.

GND-LOCK ROBOBUS ISOLATED
mode mode mode



3arpyska .hex-npowmBoK ¢ nomMmoLb nporpammartopa AVR910

Jist 3arpy3ky TOTOBBIX MPOLIMBOK M3 TPOLIMBOK B KOHTPOJUIEP BaM MOTpeOyeTcs: mporpaMMaTop. MokHO
WCTIONB30BaTh, Hanpumep, AVRI10 ¢ aganrepom nox muHy RoboBus.

CHavana HyxHO ycraHoBUTh 11O g 3arpy3ku mpommBok, OymeM ucmonb3oBatk AVRProg ot dhupmer
ATMEL, xotopblit MOKHO HaliTh Ha caiite npoekra OpenRobotics B pasnene «O01ue haiiby.

[Tocne ycranoBku I1O moakmounte mporpammarop uepes COM-nopt k IIK, a ugepes pazném RoboBus k
KoHTposiepy. Ilomaiire muraHume Ha KOHTpoJulep (IIPOrpaMMaTop MUTAeTCsl OT KOHTPOJUIEpa), Y Bac
JIOJDKHBI 3arOPeThCS MHIWKATOpP THTAaHUS Ha KOHTpPOJJIEpE M CBETONMON CTaTyca Ha IpOrpaMMarope
(cHauana OH TOPUT KPAacHBIM, a TP 3aBEPIICHUH 3aTPY3KHU - 3€TIEHBIM).

3amycture AVRProg, ecnu oHa Hamuia Baimi mporpaMmmarop, Bbl YBHIUTE BOT TaKOe OKHO (MHAYe CM. pasJien
«YcTpaHeHne HEMCIIPABHOCTE» BHU3Y CTPAHUIIEI):

i
[~ Hex fil
[C:Atemphdafaultiled_test hex

Piogiam | veity | Read |

—~EEPROM
Pogan | veily | Read |

 Device
ATmegadz 'I Advanced.

B kadectBe ¢aiina uyepe3 kHomKy «Browse...» BeiOepuTe TOT .hex-(aiin KOTOpBIA BBl XOTUTE 3arpy3uTb
(nmompo6oBats MoxxHO Ha (Qaiine d led m32.hex, nocrymaom Ha caiite OpenRobotics B pazaene «Obmiue
(aiinbl»), mocie yero HaxXMuTe KHONKY «Program» B cekiun «Flashy. [To okoH4YaHNH IPOrpaMMHUPOBAHUS Y
BaC JOJDKHa NOSBUThCA Haamnuch «Programing... Verifying... OK» (uHaue cMm. pasgen «YcrpaHeHHe
HEHCIIPaBHOCTEN»):

| DiuwaE. can |

Erasing Device...Programming.. Yerifving... 0K

Fl
Fl

lash

l
’7 Erogram I Wity I Bead |‘

Ecnu Bc€ cienano nmpaBUIIbHO, TO MUTAIOT CBETOIMO/IbI MOIKIIOYEHHBIE K mopTaM D6 u D7. Tlozapasnsem!

YcmpaHeHue HeucnpaeHocmeL“l

HewucnpasHocth BosmoxkHas npuunHa Crioco6 ycTpaHeHUsI
IIpu 3anmycke AVRProg nosiBnsercs IIporpammarop He noaxitoueH k | [Toaximrounre nporpammaTop k I1K nim noaxmounte
okHo «No supported board found!» u 1K nnm xakoii-To pazbem MIOJTHOCTBIO COOTBETCTBYIOIIUI Pa3beM.
nociie Haxkatust «OK» mporpamma BOTKHYT HE MOJHOCTBIO.
3aKpBIBACTCSI. N
P IIporpammarop nopkiroumics k| Ilepenactpoiite COM-1IOPTHI Tak, YTOOBI
COM nopty ¢ HOMEpoM >4 IporpaMmarop ObUI Ha 0JHOM 13 noptoB — COM1-4
ITocne nporpammupoBanus nosBiserca  He MogHOCTBIO BOTKHYTBII BoTkHUTE COOTBETCTBYIOLIMH pa3beM MOJHOCTHIO.
coobmenue «Verify... FAILED» pasbeM RoboBus

IIpommBka npexHa3HaueHa [yt | Bribepure qpyryro mpommBKy, MOAXOASIIYIO IS
Jpyroro KOHTpoJuIepa 9TOTO KOHTPOJLIEpa MIIH UCTIONb3yHTE
COOTBETCTBYIOIINH KOHTPOIIIEP.

Ha mmne RoboBus pa3zmeniensl | Y Bcex Ipyrux Mopaysiel BHICTaBbTE IEPEMBIUKY

JIPYrHe MOJyJIU KOTOpPbIE RESET B cocrosnue ISOLATED, ecnu kakue-to
MEIIAI0T IPOrPaMMHUPOBAHUIO MOJYJIH UCTIONB3YIOT npoTokos SPI, Torma npuaéres y
HY>KHOTO BaM MOJLYJIs HUX BBICTaBUTh Ha BPEMSI IPOrPaMMHUPOBAHUS 3Ty

nepembraky B pexxum GND-LOCKED, a nmocie
BEpHYTH Ha MecTO. JIn60 MOKHO POCTO CHATH €
mHBI RoboBus Merniaromue Mo rynm.

Ha nporpammupyemom BeicraButek nepemeruky RESET B pexxum ROBOBUS.
KOHTpOJIJIEPE HE BHICTABIEHA
nepembraka RESET



Ucnonb3oBaHMe NPOLUMBKMU WHO3-KOHTponnepa ana nopta UART

Hnsa ynpasnenus uepes UART mopT koHTpossiepa MOAKIIOUYEHHBIMH K HEMY yCTpOHCTBaMH pa3paboTaHa
CHenyanbHas TOTOBas MPOIIMBKA, KOTOPYIO MOXHO 3arpy3uTh B KOHTposuiep. CkadaTh NMPOUIMBKY MOXKHO Ha
caiite mpoekta OpenRobotics B pazaene «I'otoBeie Mogymm» \ «OR-AVR-M32-N».

B mom uucne peanvno 6006we ne 3anumamscs npoepammuposanuem MK, a npocmo ynpasisimo pobomom
npamo ¢ 1K unu noymoéyka unu KIIK / comogozo meneghona (wepes nobou adanmep UART-nopma, xax mo
USB<=>RoboBus adanmep unu Bluetooth-aoanmep unu nanpsamyro uepez UART-nopm, eciu e2o ypoeuu
coomeemcmeyiom nanpsicenuio 3.3 B).

dopmam KomaHO

ITpu pabore uepe3 UART-mopt ucnomb3yercs ¢opmat komana Ha 100% coBMecTUMBIN ¢ HAeoNOTHEH
MPOTOKOJIA 12C — 3TO CAEIAaHO IJIS IBYX LIEJICH:

1. IlpocrtoTra aganTanuy MOTYYEHHOW MPOIIMBKUA K TOJTYYCHHIO KOMaH IO MPOTOKONY i2C, a 3HAYUT
MOkHO Oyner Ha onuH UART-opT moBeCUTh CKOJIBKO YTOAHO OJHOTHITHBIX MOJAYJEH KOHTpoJIepa
Y YIIPaBIATh UMU €TUHBIM CIIOCOOOM.

2. Ilpocrora mepemaunt u 00pabOTKH i2C 3amMpPOCOB, KOTOPHIE MOTYT OBITh OTIPABICHBI JOOBIM i2c-
ycTpoiicTBaM Ha muHe RoboBus, MOIKIFOUEHHBIM K IIUTH03-KOHTPOJLIEPY.

[lpu oOMeHe HAaHHBIMH TOJIOBHOTO YCTPOWCTBAa M IILTIO3-KOHTPOJUIEPA, TOJIOBHOE YCTPOWCTBO CUHTAETCS
VIIPaBJISIONIMM, a TUTI03-KOHTPOIJIEp YIpaBIsieMbIM YCTpoiicTBoM. EquHCTBEHHOE COOOIIEeHHEe OTChIIaeMOe
10 MHUIMATHBE IIITI03-KOHTPOIIIEpa - coodmmenne "Ready ! \n" 0 FOTOBHOCTH BBITOIHATH KOMAaHABI TIPH
BKITFOUCHHH, BCE OCTAIEHBIE COOOIIEHUS MUTFO3-KOHTPOJUIEPA SIBIISIOTCS OTBETAMHU Ha KOMaHIbI.

Komannel, otnaBaemble noiro3-koHTpoiuiepy uepe3 UART-mopt Bce umeror omHy U Ty ke dopmy Q{AA}
{RR} [{WW}*], B koTtopoii {AA} - aapec, {RR} - ckombko 0aiiT XOTUM MmONyduTh oOpatHO, {WW}* -
OTCHUIaeMbIe HAMH OaMTHI.

®opmar otBeta: R[{EE}*], rme {EE}* - OGaiiTbl oTBera, KOTOpble MbI 3ampamuBaivd. llpu omuOke
Bo3Bpamaercs X{EE} {Description}, rae {EE} - xon o6k, a {Description} - e€ TekcToBOE onucanue.

Cnucok donycmumMbix KOMaHO

Komanna ®dopmar BxoHbIe/BBIXOTHBIE TAPAMETPHI

Otnpasuts 10 i2¢ Qaarr{w} « aa-azpec 00h..7Fh ycrpoiicta Ha muHe i2¢
HECKOJIBbKO OaiiT 1 * IT - CKOJIBKO OalT MOMYyYHTh OT YCTPOHCTBA
TIOITY4HTh HECKOITLKO OaT B * WW - GaliThl KOTOPbIE HY)KHO TI€PEIATh YCTPOMCTBY
OTBET

VYeranoButh pexxuM pabotsl QFFO00ppmm « pp - Homep nopra 00h..0Fh ysenuuennsiii va 20h
IIOPTa BBOJA-BBIBOJA (manpumep, i nopta OFh sto Oynet 2Fh)
* mm - pexxum pabotsl (0 - mudposoii Bxox, 1 - uudposoit
BBIXOJI, 2 - YIpaBJIE€HHE CEPBOIIPHBOJIOM, 3 - aHAJIOTOBBIH
BXOJI - TIOCTICAHUH pexuM OyaeT paboTaTh TOJBKO IS
HOPTOB B KOTOPBIX €CTh 3Ta BO3MOKHOCTB)

YcraHoBUTh 3HaueHHe Ha  QFF00ppvv ¢ pp - Homep nopra 00h..0Fh

BBIXOZC MMOPTa * vV - 3Ha4eHue (i nupoBbIX BIXomoB - 0/1, mist
yIpaBlieHHs cepBONPUBOAOM - 17h..85h

IMomyunts 3Ha4€HHKE CO QFFO01pp pp - Homep nopra 00h..0Fh yBenndennsiii Ha 80h
BXOJla OpTa (manpumep, s nopta OCh sto 6yner 8Ch)

obpatHo monyuum 1 Gaiit - 0/1, ecnu undpoBoit BXxoa, 1MdO
00h..FFh - ecnu ananoroseiii (00h coorBerctByer 0 B, FFh
cootBercTByeT 3.3 B), mubo eciam THI TOpTa - BBIXOA -
MOJYYUM TO, YTO TyJ@ OTIPABIISLIH.
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