SJNIEMEHTbI U KOMIMNOHEHTbI

lipoMbilINeHHbIE Kopnyca ANA MUHUATIOPHOIO
KomnbloTepa Raspberry Pi

flu Makcen, Phoenix Contact GmbH & Co. KG, Blomberg

OpHonnaTtHble KOMMbIOTEPbI MOMOraloT CAKOHOMUTb PECypCbl U COKPaTUTb
CPOKM pa3paboTKu 060pyaoBaHUs NpoMbiLLsIeHHOro Knacca. Ho ogHo
TONbKO MJiaTbl KOMMNbIOTEPA ANA CO3AaHUSA NOJIHOLLEHHOW NPOMbILLIIEHHOW
cuctembl HegocTaTo4HO. Hy)KHbI cneunanbHble MOAYJbHbIE KOpryca

C BO3MOXHOCTbIO ycTaHOBKM Ha DIN-peliky, a Takxe HaaéxHasa u 6bicTpas
cuctema coeguMHeHUs MoAayJien U NOAKIIOYEeHUs BHELLHUX CUTHanNoB.

OIHOIUIATHBIE KOMIIBIOTEPHI — H300pe-
TEHHE IPOLLIOro BeKa. OHU UCII0Ib30Ba-
JIACH JUISI PA3IMYHBIX CUCTEM aBTOMATU-
3anuu ewé B 1970-x 1. KoneuHo, cospe-
MEHHBIC MUKPOKOMIIBIOTEPBI o6nana}0T
MAaCCOM HOBBIX BO3MOKHOCTEN U HAXO/IAT
TIIOPOM HEOKUJAHHbIEC IPUMEHEHUA. OHI
cranu 60Jiee IPOU3BOIUTEIbHBL, IIOTPE-
OJIAI0T MEHBIIIE dHEPIruy, 601ee HaAEXK-
HbI U MEHEE JJOPOTH.

CCI‘OHH}I Ha PBIHKE IPEACTABICHO MHO-
TO MOJEJIEH OIHOIUIATHBIX KOMIIBIOTE-
pPoB, a cdepa UX HTPUMEHEHUS J10CTa-
TOYHO HNIUPOKA: OT UCIIOJIb30OBAHUA B KA~
YECTBE BCTPOECHHBIX MHUKPOKOHTPOJLIC-
POB, /10 IIEPCOHATBHBIX PAOOYUX CTAH-
LIMHA U MeJualeHTpoB. Ho no-npexunemy
CAMBIM PACIIPOCTPAHEHHDBIM U IIPOJaBaE-
MBIM OCTA€TCH OFHOIUIATHBIM KOMIIBIOTED
Raspberry Pi. 3TO yCTPOHCTBO OIB3YETCS
6OJIBLIION IONYJBIPHOCTBIO KKy Pa3pador-
YHUKOB-JIIOOUTENEH, TAK U Y IIPOPECCHO-
HAJIOB, B IPOMBINUICHHBIX IIPUMCHCHUAX.

H3HauanbHO Raspberry Pi (cm. puc. 1)
CO3/1aBAJICSI KAK OOPA30BATEIBHBIN IIPO-
€KT UIA U3YyYCHUA OCHOB SJICKTPOHUKH.
HeyauBurenabHO, YTO 06713/1a51 XOPOIIUM
COOTHOIIEHUEM I€HA,/IIPOU3BOJIUTE/Ib-
HOCTb/JOCTYIIHOCTb, OH IIOJTyYHJI HIUPO-
KO€ PAaCIIPOCTPAHEHUE, IIPEB30H/IS CaMbIe
CMeJIbIe OXKHJIAHUS cozaareiein. Ceryac
3TOT MI/IHI/IQ.T}OPH])IIZ KOMIIBIOTEP UCIIO/Ib-
3yIOT HE TOJIBKO Pa3pabOTYNKH-TIOOHU-

Teau (HAIpUMep, L1 aBTOMATHU3aLNU
IIPOLIECCOB B JOME: YIIPABJIE€HHUA OCBE-
IIEHUEM, OTOIUVIEHHEM M KOHAUIIMOHU-
POBaHHEM), HO U COUJAHBIEC KOMIIAHUH,
KOTOPBIE€ OTKPBIBAIOT /A C€Os1 IIPEUMY-
1€CTBA UCNIO/NIB30BaHusA Raspberry Pi kak
OCHOBBI IIOCTPOEHHUS IPOMBIIUIEHHBIX
KOMIIBIOTEPOB, CUCTEM ABTOMATHU3ALIUH,
YZAaJIEHHOT'O MOHUTOPHUHI'A TEXHOJIOTHYE-
CKHUX IIapaMeTpoB. Takum 06pa3om, KOM-
neloTepsl Raspberry Pi ycrienrHo ocsau-
BaIOT HUIIIY, KOTOPYIO IIPEXK/IE 3aHUMATIHU
CHELUAIN3UPOBAHHbBIC IIPOMBIIUICHHbBIC
KOMIIBIOTEPBI ¥ KOHTPOJUIEPHL.

MNMPOMBIWNEHHOE NPUMEHEHMUE
RASPBERRY P1

OO6BIYHO /UIs1 PA3PAOOTKU OOOPYAOBA-
HHS IPOMBIIUICHHOI'O KJIACCa «C HYJIS» Tpe-
OYyIOTCA 3HAYUTEIbHBIE PECYPCBI U BPEMSL.
PCI.IICHI/I}I, BBIITOJIHAIOIIME AaHAJTOI'TYHbBIC
3a/1a4y HA 6a3€ MPOCTHIX OJHOILIATHBIX
KOMIIBIOTEPOB, MOT'YT YCTYIIATh IO IIPOM3-
BOJUTEJIBHOCTH, IUAIIA30HY TEMIIEPATYP
3KCIUIyaTaIluH, HApAOOTKE Ha OTKa3, HO
OTHO3HAYHO BBIUI'PBIBAIOT B IICHE U CPO-
Kax peanusanuy. Co3aaTb MHOTO(YHKIIH-
OHAJIBHOE YCTPOMCTBO IIPOMBIIIUIEHHOI'O
NIPUMEHEHMS Ha 623€ OJHOIUIATHOI'O KOM-
MIBIOTEPA MOXKHO 32 HECKOJIBKO JTHE HIIN
HeZEeNb, TOIJAa KaK Ha pa3paboTKy IIPo-
MBIIIUICHHOT'O KOMIIBIOTEPA WIU KOHTPOJI-
JIepa MOT'yT YUTH MHOI'HI€ MECSAIIBI.

Tako¥ 110/1X07] BCE Yallle IPUMEHSIETCS
IIPHU Pa3pabOTKE IPOMBIIUICHHBIX CHCTEM
ABTOMATH3AILIUH, IIOCKOJIbKY BCE KOMIIO-
HEHTBI YK€ JOCTYIIHBI HAa PBIHKE, 00J1a-
JAIOT XOPOUIEH NPOU3BOAUTEIBHOCTDIO,
HMEIOT BCE HEOOXOIUMOE B CBOEM COCTABE
U MOTYT OBbITh PACHIUPEHBI JIOTIOJHUTEb-
HBIM HAaBE€CHBIM MOJYJIEM WIH YCTPOH-
CTBOM — CTaHAAPTHBIM OT Raspberry wiu
Pa3pabOTaHHBIM «C HYJISI» 110/] KOHKPET-
HYIO 33/1a4y.

TeM He MeHee, B IPOMBIIUIEHHBIX YCJIO-
BUAX CTAHAAPTHBIN OJHOIUIATHBIN KOM-
nbpioTep Raspberry Pi, sBistsich, 110 cyTH,
IIEYaTHOH IUIATOM C HHTEP(ECHBIMU
pasbpéMaMu, HE MOKET aBTOHOMHO (DYHK-
IMOHHPOBATDL B COCTABE CUCTEM aBTOMA-
THU3AIUU. YTOOBI IPEBPATUTD €TI0 B IIPO-
Tpedyercs
(PYHKITMOHAJIBHBIN KOPIIYC BBICOKOI'O

MBINICHHBIA KOMIIBIOTED,

Ka4eCTBa C BO3MOXXHOCTBIO MOHTAKA HA
DIN-perKy, a TAKKe COEJUHUTEIN COOT-
BETCTBYIOIIEI'O KJIACCA I TOAKIIOYEHUSA
BHEIITHUX CUTI'HAJIOB.

IIpousBogUTEIN JIEKTPOMEXAHUYC-
CKO IPOAYKLIUH YWIH 3TU TPEOOBAHUSIL.
OJHAKO MHOI'HE KOPIIyCHBIE€ PELIEHH
€BPOIICHICKUX M a3UATCKUX IIPOU3BO-
,I[I/ITeJICﬁ MOTYT BMECTHUTDH TOJIBKO IUIATY
Raspberry Pi, 1 UCIIONB3YIOTCA U1 pea-
JIN3AUN  ITOPTATUBHBIX, HACTOJIbBHBIX
CHCTEM HWJIU JJIS1 Pa3MEIICHUA HA CTEHE.
OCTa€rca OTKPBITBIM BOIIPOC KpeIuie-
HUS TAKOT'O KOPITyCa B 3JIEKTPOMOHTAXK-
HoM mkady Ha DIN-peiiky u uHTerpa-
1M C JPYTUMH MOJY/IAMH (COETUHEHUE
¢ pazpémom GPIO peasn3oBaHO IJIOCKUM
nuiericpom ¢ pazpémom IDC).

Bot nouemy komnanus Phoenix Contact
pa3paborana CHEUAJIbHBIA ITPOMBIII-
JIeHHbIN Kopryc cepun RPI-BC, koTopbIit
COBMECTHM CO BceMH TUllaMu Raspberry
PiBepcuii: A+, B+, B2 n B3 (cm. puc. 2 u 3).

Puc. 1. OpHonnatHbiii KomMnbioTep Raspberry Pi -
OWH N3 CaMbIX NONYNAPHBLIX AOCTYNHbIX
MUHUKOMNbHOTEPOB

Puc. 2. MpombiuneHHoe MCNONHEHNE Kopnyca
ana Raspberry Pi

Puc. 3. Kopnyc RPI-BC ot Phoenix Gontact - pewenue
QNS NPOMbILNEHHOI IKCNNyaTayuu KOMNbHTEPOB
Raspherry Pi pa3nbix nokonenwii (A+, B+, B2, B3)
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Puc. 4. [lononnutenbHbie aKceccyapbl Ang
coepuHeHns ¢ pasbémom GPIO BXxopasT B KOMANEKT
paspa6orunka DEV-KIT

DTH KOPITyCa MO3BOJIIOT CMOHTUPOBATH
Raspberry Pi Ha DIN-perike, HHTETPUPO-
BATDb IVIATHI PACIIUPECHUA U ITOJAKITIOYHUTD-
cia K GPIO ¢ ucrnoyb30BaHUEM Pa3bEMOB
IIPOMBIIUICHHOI'O KI4CCa, O6ecreunBa-
IOIMX 60JIee HANEKHOE COETUHEHUE 110
CPAaBHEHUIO CO CTAH/IAPTHBIM BapUaH-
TOM — HNOAKIIOYEHHEM Uepe3 IIOCKUI
uurerd. ITocpeacTBoM MUHHOIO COEIH-
HeHUs KopirycoB RPI-BC MOXKHO cOOpaTh
LIETYIO CUCTEMY, COCTOSIIILYIO U3 TOJIOBHO-
I'0 KOHTPOJUIEPA ¥ MOJY/IEH PACIINPEHUS.
Koprryca MOTyT OBITh YCTAHOBJIEHBI PSIZIOM
JIPYT C IPYrOM, IO3BOJISAA HALEKHO U yI00-
HO nogkToyars HDMI, USB, ka6enmu nuta-
HU MUKPO-USB, a Takke pa3bpémsbl RJ-45.

PA3bEMbI MPOMBILJIEHHOIO
KJIACCA U MJIATbI PACLUUPEHMUA

Ecnu Raspberry Pi HCIIOJIB3yeTCs B IIPO-
U3BOJICTBEHHOH CpEJE, OYEHb BAXKHO
HMETD IIPOCTYIO U HAAEKHYIO IIPOBOJKY,
HAIIpUMED, IIPU MOAKIIOYCHHH JATIH-
KOB K GPIO. ITpoBO/iKa OT BHEIITHUX CHUT-
HaJIOB TPEOyeT OBICTPOr'O U IOHATHOI'O
NOAKIIOYEHUS, 4 COCJUHEHUA C Pa3be-
mMoM GPIO miaTt pacmimpeHus He JTOJDK-
HBI TpCGOBaTb AJOITIOJTHUTE/IbHBIX IIIATI'OB,
OTHUMAIOIINX MHOT'O BPEMEHH, OCOOEH-
HO BO BpeMs COOPKH.

Kopmyc 1 fonnomHuTEIbHBIE KOMIIOHEH-
Tl RPI-BC 1O3BOISIIOT HOAKIOYATD I1J1a-
Thl PACHIMPEHHUSA C [IOMOIIBLIO HAAEKHDBIX
pasbémoB Phoenix Contact cepuu PTSM
¢ maroMm 2,5 mMm. IlogkarogeHne npoBo-
JTHUKOB K TAKHUM pa3zbéMaM HE COCTABUT
TpyAA, 61aroaaps y106HOMY COEJUHEHUIO
push-in, KOTOpOE NO3BOJIAET CMOHTHUPO-
BaTb YCTPOHCTBO 6€3 UCII0JIb30BAHUS CIIE-
ITUAJIBHOI'O HHCTPYMECHTA.

IL1aTel paclIMPEeHUst, KOTOPBIE TAKKE
MOTYT OBITh JIEF'KO YCTAHOBJIEHBI B KOP-
I1yC, IIO3BOJIAIOT JOOABUTH COOCTBEHHBIE
CXE€MHBIE penleHus. [OTOBbIE MAKETHBIE
IJ1ATh], IIOCTAB/ISIEMBIE B HAOOpE pa3pa-
60Tunka RPI-BC 107,6 DEV-KIT, y06HbI
I pEJIM3aluU IIPOCTBIX cxeM. IIpu
3TOM IUIATBI PACHIMPEHUSA MOKHO «dBTO-
MaTHYECKH» IIOJKIIOYUTD K Raspberry Pi

Puc. 5. EANHbII KOHCTPYKTMB: NPOLLECCOPHDINA

moay”nb, 6M0K NUTaHKUA U MOAYNH BBOAA-BbIBOAA.
Hapéxnoe coeguHenve Moayneii peanu3oBaHo
no obweii wuxe HBUS

U K IIMHHOMY COE€JIMHUTEIIO IIPU COOPKE
BCEX KOMIIOHEHTOB B KOPITYC, TAK KAK JIJI
MEKIUIATHOI'O COCITMHEHUS B KOMIUIEKTE
IIOCTABJISIIOTCA COOTBETCTBYIOIINE PA3BE-
MBI, 00€CIIEYNBAIONINE COEAMHEHUE HEIIO-
cpeacrseHHO K GPIO B Raspberry Piu co
CJIOTOM IIMHBI (CM. pHC. 4).

Kapra MuKpO-SD Taxke sABIA€TCA
BaKHBIM KOMIIOHEHTOM Raspberry Pi,
IIOCKOJIBKY OHA CTY’KHT B KAYECTBE <KECT-
KOTI'0 IMCKa» TOI'O MAJIEHBKOT'O KOMIIBIO-
Tepa. 1 ycTaHOBKM SD-KapTel B COOT-
BETCTBYIOIIHNI Pa3bEM B KOPITyCE IIPEJI-
YCMOTPEHO <«OKHO». OTOT MAaJI€HbKUI
CJIOT MOJKET OBbITb OILIOMOUPOBAH ITHU-
KETKOH, eC/IM HeOOXOAUMO IIPEeJIOTBpa-
TUTb HECAHKIHOHHPOBAHHOE OTKJIIO-
YeHHE <KECTKOIO AUCKa» (SD-KapTel) OT
KOMIIBIOTEPA.

MOHTAXHBIE PA3bEMbI LUUHbI
ana YNPOLWEHUA PA3BOAKU
IIHHBIE COEUHUTEIU YACTO UCIIO/Ib-
3yI0TCSL JUIL  Pa3paboOTKU
1 OCOOEHHO NOITYJIIPHBI IIPH pa3paboTKe
MOJYJIbHBIX KOHCTPYKTUBOB. B 60/IbIIIH-

YCTPOFCTB,

CTBE cucTeM umeercs 6710k nuranus (BII),
LeHTpanbHbII nIponeccop (LIT) u gomoi-
HHUTEJIbHBIE MOJY/IN BBOJA/BBIBOJA, UTO
IIO3BOJISIET CO3JATh JJISI KAKIOM 3a/1a4u
ONITUMAIbHYIO KOH(DUTYPALIUIO MOAYJICIL.

IITHHBIE Pa3BEMBI, TOCPEICTBOM KOTO-
PBIX COCAUHAIOTCA OTAC/IBbHBIC MOIY/IN
CHCTEMBI, 3HAYUTEIbHO COKPAIIAIOT BpE-
Ms IOATOTOBKU PabOTOCIIOCOOGHOH KOH-
durypanuu MoaynaeH B mkady yrpasie-
HuA. [IIuHHBIE Pa3bEMBI UISI KOPIIYCOB
cepuu RPI-BC (s moxysa LIT) u cepuit
BC (i 6510Ka TUTAHUS, MOJYJIE BBO-
J1a/BBIBO/IA) HE TOJIBKO IO3BOJIAIOT MOAY-
JISIM «OOIIATHCST» IPYT C IPYTOM IIO OOIIEH
IIMHE, HO U I10/1aBaTh HA HUX ITUTAaHUE (CM.
puc. 5). Takum 06pa3om, 33/1a4a IPOCTOIO,
OBICTPOTO U 6E30INOOYHOTO COEJUHEHUS
MOJYJIEF MOJKET OBITh PElIEHA IIOCPE/I-
CTBOM IIMHHBIX PAa3bEMOB, 4 CaMa CUCTE-
Ma JIETKO MOXKET HAPAIUBATLCA 6€3 IIpU-
BJICYEHUS CIIELIUAIBHOT'O IEPCOHAIIA LIS
IIPOBEAECHUA MOHTAKHBIX PAOOT. @

SJIEMEHTbI U KOMMNOHEHTbI

LLinpoyanwme
BO3MO>XHOCTHU
BblOOpa...

...AM3aMH, PYHKILUOHAABHOCTb

u 6e3onacHoOCTb

AAs 3awmnThl Balimx sAeKTPOHHbIX
YCTPOWCTB, Mbl MpeAAaraem
OrpOMHbII BbIGOp KOPMycOB

C MHTErpMpoOBaHHbIMU
TEXHOAOTUSMMU MOAKAIOHEHUSA.
CospaiTe cBOM COBCTBEHHDIMN
AM3aMH KOPMyca AAS
3AEKTPOHMKM, UCTIOAB3YS HaLLK
LUIMPOKME BOZMOXKHOCTH

no KacToMusaLmu ¢opMbl, LLBETOB

M MapKUPOBKMU.

3akaxkuTe cBoi obpasel, ceropHs!

MoapobHas MHPopMaLUsa Ha caiTe

www.phoenixcontact.ru

D @D JeonTact
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