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Cranok AJI1 TIOJIYaBTOMATHUYCCKOTI'O MOHTAaXKa

Mukpo SMD KOMIIOHEHTOB

Annomayusn

CoBpeMeHHass 3JNEKTpOHHKA TpeOyeT MNPUMEHEHUS MHUKPOKOMIIOHEHTOB,
YCTAHABIMBAEMbIX HA  [E€YaTHbIE IUIATBl. OJTO  BBIHYXJAET MNPUMEHSTH

MUKPOKOMIIOHEHTHI Ha PaHHUX CTATUSIX pa3pabOTOK, MPOTOTUITHUPOBAHUS U3/ICIIHI.

W3BecTHbIE CTaHKM AaBTOMAaTMYECKOTO MOHTa)Xa HMEIOT OONbIION U
TPYAOEMKHUH MPOIECC MOATOTOBKM M OTIAAKU, TPeOYyIOT CHENHabHOM YIaKOBKH
paanosnemMeHToB. Ilpu aBTOMaTMYECKOM MOHTAaXKE€ OTCYTCTBYET BO3MOXKHOCTb
BBIOOPOYHOIM 3aMEHbl KOMIIOHEHTOB, 3TO OOCTOATENHCTBO YacTO BO3HHUKAET MpPH
OTJIaJKE HOBOIO H3JEIU. [To »TuM nOpuyrHAM 0OpPU  IITYYHBIX HAPTUSAX

aBTOMAaTHYECKUM MOHTaXK SMD KOMITOHEHTOB Ha NEYaTHBIC IUIATHI HE BBIITOJTHSIOT.

Pyuynoit moHTa)k SMD KOMIOHEHTOB SBIIIETCSI OYEHb TPYAOEMKUM
IPOLECCOM, XapaKTEPU3YIOIIMMCA MOHOTOHHOCTBIO, TpeOyeT OT 4YeloBeKa
Ype3BbIUAHO TOYHBIX BIXKEHUI U BHUMaHUs, MPOOIEMbI C KAYECTBOM OYEHb CHIIBHO

BO3pacCTaroT, €CJIU 3JICMCHTLI 0c000 MaJbIX PasMEPOB U INIOTHOCTb MOHTA’KA BBICOKASI.

[{enbro faHHOM pabOThI SBIAETCSA CO3JaHUE CTAHKA JUIsl TI0JyaBTOMaTHYECKOIO
MoHTaka SMD KOMIIOHEHTOB Ha TNeYaTHbIE TUIATHI [Tl CYIIECTBEHHOTO OOJIETYEeHHUS
Tpyla MOHTaXHUKa. Takoil cTaHOK TOTpeOyeT MUHUMAJIbHON HACTPOUKH H

IMOATOTOBKHU IIPOMU3BOACTBA.

HpI/I HU3rOTOBJICHHUM CTaHKa HMCIOJB3YCTCA MCETOA arperaTupoBaHust C
MHWHUMAJIBHBIM KOJIMYCCTBOM OpPUTIMHAJIBHBIX neTaHeﬁ N3 T'OTOBbIX KOMIIOHCHTOB.

Taxxe norpedyeTcst pazpaboTKa IpOrpaMmbl JIsl yripaBieHus: paboToN CTaHKa.

[TomydyeHHble pe3yabTaTbl M BBIBOJBI: MPOEKT pPa3paOOTAHHOIO pEIIEHUs,
CIIOCOOHBIA  yBENUYUTH MPOU3BOAUTEIBHOCTh PAJMOAIEKTPOHHOM —ammaparyphl,

CHOCOOCTBYIOLIUI Pa3BUTHIO HALLIEH PAUO3IEKTPOHHONU MTPOMBIIIICHHOCTH.
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Beeoenue

DNEeKTpOHUKA MPOYHO 3aHsJIa HUIIY B JKU3HM YeEJOBEKa Ha OBITOBOM U
MIPOU3BOJACTBEHHOM YPOBHE. Hac MOBCIOLY OKPYXKarT pa3yInYHbIE
aBTOMATHU3UPOBAHHBIE MPUOOPHI, KOMITBIOTEPHI, TEIEBU30PHI, CYETUUKH U Apyroe. B
Ka)XJIOM MOJOOHOM H3/ENIMU €CTh IeYaTHas IulaTa, OHa SIBJSIETCS OCHOBOM JIHOOOTO
MaorabapuTHOTO AIEKTPOHHOTO u3Aenus. Ha meuaTHyio miary craparoTcs CTaBHUTH
PaaMO3JIEKTPOHHBIE KOMIIOHEHTBI (TPAH3UCTOPBI, TUO/IbI, PE3UCTOPHI, KOHIEHCATOPHI,

MHUKPOCXEMBbI) MaJIbIX Pa3MEPOB, YTOOBI YMEHBIIUTh Pa3MeEPhl U BEC U3/IEIHSL.

OTHOCUTENBHO HEAABHO IJIaThl BPYUYHYIO 3aIOJHSJI YEJIOBEK, 3TO M ceilyac
npaktukyetrcs. Ho mporpecc uaet, Tenepb Ha MPOU3BOACTBE BHEIPSIOT MAIIUHBI —
SMD! ycranoBumkd. OHM 3aMETHO YCKOPSIIOT TNPOU3BOACTBEHHBIE MPOIIECCHI,

obecrneunBas BBICOKYHO TOYHOCTb U KaQ4€CTBO TOBAPOB MHUKPOI3JICKTPOHHUKH.

AKTYaJIbHOCTh CO3/IaHMSI CTaHKa JUIsl IOJIyaBTOMaTH4YECKOTO MOHTAaXa,
KOTOpBIM oOecreuyrBaeT HEOOXOIMMbIE KaueCTBO M TOYHOCTH U paboTaer ¢

KOMIIOHECHTaMH1 B POCCBHIIIKU OIIpCACInIa LECJIb MOeM pa6OTI>I.

Leab padoThbl: pa3paboTka CTaHKa JAJIs MOJIYyaBTOMATUYE€CKOTO MOHTa)a JIJist
ycTaHOBKH SMD KOMIOHEHTOB MalbIX Pa3MEPOB Ha IEYATHYIO IUIATy, TOYHOCTh
YCTAHOBKHM KOMITOHEHTOB JIOJKHA OBITh Ha BBICOKOM YPOBHE, OBICTPOJEHCTBHE HE
JOJDKHO yCTyHaTh IMOAOOHBIM ammaparaMm, Takoe YCTPONCTBO HE JOJKHO OBITh
pa3paboTaHO KOHKYpEHTaMH. YCTAHOBUIMK JIOJDKEH paboTaTh C  POCCHINbIO
KOMIIOHEHTOB, PA3JIOKEHHBIX Ky4YKaMH IO pa3HbIM sS4yelkaMm. Takoil yCTaHOBILMK
IIO3BOJIUT U3TOTABIMBATH U3AEIHS IITYYHO WIK B MAJIOM KOJIMYECTBE, 3aiMET HEMHOTO

BPEMEHHU HA YCTAHOBKY U HAJIAJIKY.

JInst OCTHKEHWS TAaHHOM 11eJTM ObLITH MOCTABJICHBI CIIEAYIOIINE

'SMD (Surface Mounted Device)- /lerans [ToBepxHOCTHOTO MOHTaXa



3a/1auu:
- y3HaTh 0 TIpobdIemMax mo MoHTaxXy SMD KOMIIOHEHTOB Ha MPOU3BOICTBE;
- ompeneNnTh QYHKIIMHA CTaHKa;
- pa3paboTarh KOHCTPYKTUB CTaHKa;
- 00ecreunTh HaJTM4Ke BCEX MaTepHUaoB KOMITOHEHTOB ISl CO3aHMsI CTaHKa;
- pa3zpaboTarb mporpaMMHOE o0ecTieueHue JIJIsl pabOoThI IBUTATETICH;
- cOopKa cTaHKa,
- OTJIa/IKa TPOU3BOICTBA,
- aHAJIM3 TIOJYYEHHBIX PE3yJbTaTOB U yCTPaHEHUE OMIHOOK.

HpI/I pa3pa60TKe CTaHKA MHOIO OBIIM  HCIIOJIB30BaHBI cieayromme

MEeTO/bI:
- AHamu3 u cuHTe3 (3Ta’m 0030pa U aHATIN3a).

- Meton arperatupoBaHus: COOpKa yCTPONUCTBA U3 TOTOBBIX KOMITOHEHTOB (C
MHUHHUMAaJIbHBIM KOJINYECTBOM OPUTMHAJIBHBIX neTanei): MEXaHNU3MOB
rPaBUPOBAJILHOTO amIapara, HacOCOB, KIAMMAHOB, MHUKPOIPOLECCOPHOIO MOIYJIA
Arduino, roTOBBIX TUIAT JApaiiBepoB aAurateneii, LCD wunaukaropa. Taxke
noTpedyeTcss pa3paboTKa MPOrpamMMBbl JJIsl YNPABJICHHS IIarOBbIMU JIBUTATEIISIMHU,
obecrieueHus IUKIOTPAMM 3aXBaTa U YCTAHOBKU KOMITOHEHTA BaKyyMHBIM MTUHIIETOM,

JUTsl HAaBUTAIMK 10 [eYaTHOM Tuiare.
- DKCrepuMEHT (TOATOTOBKA M HajlaJKa CTaHKa JUisl paboThI).

- O60011eHue (BBISIBICHUE PEKUMA ONTUMAIIBHON Pa0dOTHI).



OcHoénasa uacmo
1  O0630p u ananM3

B 3aBucumoctn ot IMPOU3BOAUTCIILHOCTH M METOAA aBTOMATHU3allMKi MOXKHO
BBIACIIMTE YCTBIPE OCHOBHLIX THUIIA YCTAHOBIIMKOB: PYYHBIC, ITOJIYABTOMATHUYCCKUC,

HACTOJBbHBIC aBTOMATHYCCKHEC, aBTOMATHYCCKHUC.

Pyunas ycraHoBka SMD KOMIOHEHTOB OCYLIECTBISIETCA BaKyyMHBIMU
nuHIeTamMu. Py4Hasi yCTaHOBKa CHJIBHO YCIOXKHAETCSA U MOXKET ObITh HEBO3MOXKHA
ecnu pedb HUAET O Manbix rabaputax um o kopmycax tuna QFP u BGA.
[IpoU3BOIUTENBHOCTE U TOYHOCTh PYYHOM YCTAHOBKHM HEBBICOKA. 31€CH CIELYET
OTMETUTh, YTO IPU ITOM CNIOCOOE MOHTAXHHUK BBIHYKJIEH MOCTOSIHHO 00palarbes K
KOMILJIEKTY KOHCTPYKTOPCKOM TOKYMEHTAIUH, YTOOBI MOHSTH, KAKOM UIMEHHO 3JIEMEHT

AOJDKCH CTOATHb HA JaHHOM YYaCTKE I1JIaThI.

[lomyaBTOMaTHYECKUE YCTAHOBLIMKH OCHAUIEHbl BUIACOCUCTEMAMU IS
yA0OCTBa YCTAHOBKH, 3TO XOTh M YBEIUYHMBAET TOYHOCTH, IO CPABHEHUIO C PYUYHOIl
YCTaHOBKOM, HO OHA YCTYIAaeT TOM TOYHOCTH, KOTOpasi AOJKHA ObITh, YTOOBI U3EITHNE
IPOILIJIO KOHTPOJIb Ka4eCTBa. DTO CBSI3aHO C TEM, YTO CUCTEMA HAOIIOIEHUS TTO3BOJISIET
HaM BUJIETh KOMIIOHEHT U MECTO YCTaHOBKHU O] HEOOJBIIINM YIJIOM, BCIEICTBUE YETO
dbopmupyercst HeTOYHOCThb. IIpu 3TOM cmoco0e KOHTPOJIb MO3UIIMOHMPOBAHUS

MIPOUCXOANT OT PYyKH OTIEPATOPA, YTO TOXKE TOOABIISET MOTPEITHOCTH HA TOYHOCTD.

ABTOMaTHYECKHE HACTOJBHBIE MMEIOT KakK MpaBujio OT OI[HOfI A0 YCTBIPEX
HaCaJl0K, YCTAHOBJICHHBLIX Ha «TOJOBE», KOTOpas ICPEMCIIACTCA IIpU IIOMOIIH
I[BI/IFaTeJIeI\/’I. HCHTpI/IpOBaHI/IG KOMIIOHCHTOB IIPOUCXOAUT IIpW IIOMOIIK KaMceEp,
YCTAHOBJICHHBIX Ha paM€ YCTAaHOBIIMKA. VmakoBka ¢ KOMIIOHEHTaMU JJIA HOI[O6HOFO
YCTaHOBIIMKA JOJIKHA OBITH TNOO B JICHTC, 1100 B o6pe31<ax JICHTBI. MI/IHYCOM TAaKOI'O

YCTAHOBIIMKA ABJIICTCA CIIOKHAA M N0JIT'ad HaJIaAKa IICPBOTO 3allyCKa U31CIINA.

ABTOMaTHUECKHE YCTAaHOBIINKH HauoOoee 6I)ICTpLIe N TOYHBIC N3 BCCX THUIIOB

ycTaHOBIIMKOB. Ho nmaHHBIA THUI 000pyIOBaHHMS OPHUEHTHPOBAH Ha KOMIIOHEHTHI,



MNOCTAaBJIKIEMBIC TOJIBKO B JICHTAX, KaCCCTax, IMCHaJIaxX WKW MaTpulax M UCIOJIb3YyCTCA

JUTSL KPYTTHOCEPUMHBIX TPOU3BOJICTB.

[Ipoananu3upoBaB HMMEIONIMECS HA PBIHKE MPEAJIOKEHUS W MX LIEHOBYIO
KaTeropui0 MHE CTAJI0 OYEBUAHO, YTO B TOM Cilydae, KOIJa HaJ0 HW3rOTOBUThH HA
POU3BOJICTBE (1€ Kaxkpoe uzaenue npoxoauT npuemMky OTK u Ha HeKOTOpBIX 3aKa3ax
BOCHHYIO IPUEMKY MIPEICTABUTENS 3aKa3urKa) ¢ COOMIOIEHNEM MTOCTABICHHBIX CPOKOB
TOJIBKO OJHO M3JE€JIME WM HECKOJBKO IITYK € HpPUMEHEHWEM MoHTaxa SMD
KOMITOHEHTOB, 3aKYIUICHHBIMU B POCCHINU, TO PACCMOTPEHHBIE BBIIIE YCTAHOBIIUKH

KOMIIOHCHTOB Ha ICHYAaTHYIO IJIaTy HAM HC ITOAXOIAT.

Pa3paboTka coOCTBEHHOTO CTaHka sl yCTaHOBKM SMD KOMIIOHEHTOB Ha
TIeYaTHYO IUIATy SIBJISIETCS, TI0 MOEMY MHEHUI0, HanOoJIee MePCIeKTUBHBIM PEIICHUEM
NIOCTABJICHHOM 3a/laud IS OINBITHOTO IPOW3BOICTBA M IPOU3BOICTBA B MAajbIX

KOJINYECTBAX.
1.1 ®ynxkumm craHka

Cranok nomkeH Opatb SMD KOMIIOHEHT U3 STYEHKU C TOMOUIBI0 BAKYYMHOIO
MUHIETa, 3aTeM MOAHOCHUTH AJIEMEHT K MECTY €ro Oyayliell YCTaHOBKHU C MOMOIIBIO
YIOPABJICHUS] MAHUIYJISITOPOM C KiaBuarypsl. [lociie KOHTpOs MO3UIMOHUPOBaHUS (C
MOMOIIbI0 MUKPOCKOIIa) Ha HEKOTOPOM BBICOTE OT IUIAThl MBI OITyCTUM KOMIIOHEHT Ha

€ro NocaJ04HOE MECTO HAXKaTHUEM Ha KHOIIKY KJIaBUATypBbI.

2 CoOopka craHka

[Toxynka dyepe3 HWHTEpPHET-MarasuH HEOOXOJUMBIX IJsi COOPKH CTaHKa

KOMIIOHCHTOB, IIPEACTAaBJICHHLIX Ha PHUCYHKC 1, 3aHsJ1a Y MCHJ IISATh ,ZIHCI>'I.
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Pucynoxk 1 — HaGop koMIOHEHTOB

|- mommunHUKH; 2 — BAKyyMHBI MEMOpPaHHBIN HACOC;

3 — CUITUKOHOBBIE TPYOKH; 4 — BAaKyyMHBII MEMOpaHHBIN HACcOC;
5 —uncynuHoBas wina 0,5 MM;

6 — USB mukpockor;, 7 — 3youaras peiika;

8 — JABa HIArOBbIX ABUTATCIIA AJIA ITIOBOPOTA U BepTHKaHBHOﬁ moaa4yu

JlazepHblii TpaBep (PUCYHOK 2) OBLT 3aKa3aH TaKXKe Yepe3 MHTEPHET-Mara3uH

Y TIOJIy4mJIa s €ro uepes Be Hepenu. Ha pucyHke 3 MOKHO yBUIETh MECTO YCTaHOBKHU

MaHHUITYJISITOPA.



PucyHnok 3 — MexaHnusMm na3epHOro rpasepa

Komnonents! anexrponHoro 0noka (PucyHnok 4) nocraBuiu yepe3 HHTEPHET-

MarasvH 4€pe3 TpHU HCACIIN.



Pucynox 4 — KOMIIOHEHTHI 3JIEKTPOHHOTO OJI0Ka

1 — yeTkIpe npaiiBepa maroBbix asurareneit (LLJT);
2 — xuakokpuctainueckuid (2KK) TekcToBbIN qUCIIEH;

3 — mnara Arduino Unoj; 4 — mynbrutuiekcop kinasuarypsl (74HC4051);

5 — ABe KJIaBUaTypbl

Moe ycrpoiicTBO  (CTAHOK)  SIBJISIETCSI  MEXAaTPOHHBIM  KOMILJIEKCOM,
BBITIOJIHSIOIIHMM CJIOXKHBIE IEUCTBUSA, KOTOPBIE MOXKHO OIKCaTh nporpamMmon. [lostomy
B ero cocraBe ectb roroBas miara Arduino Uno Ha 0a3e MUKpPOKOHTpoOJIEpa

ATmega328.

B kauecTBe apaiiBepoB IAroBbIX aBUTareneil s BbiOpana moaens A4988. Oto
3aKOHYEHHBI MOJYNb YIPABJICHUS JBHUrarejleM C BO3MOXHOCTBIO YIPABJICHUS IO

MUKpOIIIaram U BCTPOEHHBIM MPeoOpa3oBaresieM (TPaHCISITOPOM).
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Ha pucynke 5 npencrapiieH sTan cOOpKU CTaHKa.

[suratenn

Hanpasnatowas
«71eBO-NPaBoO»

Hanpasnatowan
«Bnepeg-Hasaa»

Pucynok 5 — OOuuii BUa cTaHka

3nech KOPUYHEBBIM TMPSIMOYTOJILHMKOM T[OKa3aHa Oydyinas Kaccera ¢
KOMITOHEHTaMH. JKeNThIii psIMOYTOJIBHUK — MECTO, TAe OyAeT JieaTh MOHTUPYyeMasl

Iiara.

JleBas knaBHMarypa mNOpelHAa3HAYeHa MJIsI PYYHOrO YIPABICHHS IIarOBBIM
neuraresieM. Kaxablii pst U3 4eThIpex KHOMOK MPUBSA3aH K OTHOMY MOTOPY: «OBICTPO
BJIEBO», «MEIUICHHO BJIEBO», «MEJJIEHHO BIIpPaBo», «ObICTpo BIpaBo». IIpaBas
KJIaBUaTypa — JI1 BBOJIa KOMaH/ M HaBUrauuu. Jlepast kjaBuarypa no KHOIKE «B3SITb»
NepeMeIaeT MaHUOYISTOp K sYeiKe C KOMIIOHEHTOM U JaeT pa3pellieHue Ha
MIPUCOCKY», a IO KHOIKE «IOJOXKUTH» IEPEMEIIAET MAHUMIYJIATOP B MECTO

YCTAHOBKH, BAKYYM OTKIIFOHACTCA IIPU ITIOBTOPHOM HAKATHUHW HAa KHOIIKY «IIOJIOKUTH).

11



2.1 COopka MaHMITyIATOpA

Baxnas yacTh cTaHka — 3TO €ro MaHUMYJISTOP, T.€. YCTPOUCTBO, C TOMOIIBIO
KOTOPOIO CTaHOK MOXKET 3aXBaThIBaTh KOMIIOHEHT, TOBOPAYMBATh €r0 U MOJHOCUTD K

MECTY YCTaHOBKH.

Npusog 1
Mpusog, 2
Pucynok 6 — Manunynstop, BUJ ciepeu
il
|
Mpucocka =

Pucynok 7 — MaHumynsitop, BUJ1 COOKy

12



Pucynok 8 — Manunynstop, Buj c3aau

Manunynarop (pUCyHOK §) COCTOUT U3 ABYX MPHUBOIOB U MPUCOCKH.

Jluneiinblit ipuBoA (MpUBOA 1) BEPTUKAIBHOM MOAAYU COCTOUT U3 IIarOBOTO
JBUTATENsI, 3y0UaToro Koieca, MepeaBMKHON MIACTUHBI (HAMpaBIAONIEH), 3y0Uaroil

pENKH, POJMKOB C IIAPUKOMOAIIUITHUKOM, KAPETKH.

[ToBopoTHBIM npuBOA (MpUBOA 2) COCTOMT M3 LIATOBOTO JABUTATeNsl U
JeprKaTesl MUKPOCKOIA, 3aKPEIUIEHHOTO C MOMOILBIO TUIACTUH U3 CTEKJIOTEKCTOIUTA.
[IpuBon 2 mnoBopauumBaeTr MUKpockon. OcCb MOBOpPOTa BBIBEAEHA B CTOPOHY OT

ONTHUYECKONM OCU MUKPOCKOMA, YTOObI 00ECIIEYUTh MPOCTOTY KOHCTPYKIUU.

[Ipucocka CcOCTOMT W3 HHCYJMHOBOM WIJIbI, CUJIMKOHOBBIX TPYOOK,

MaJIOMOIIHOI'O0 BaAKYYMHOTO HACOCa, PpECHUBEPA U KJIallaHa.

OpurnHaJIbHBIC JETaT MAHUMYJIATOpAa OBUIM M3TOTOBIEHBI BPYYHYIO C
MOMOIIBIO CJIECAPHOTO HHCTPYMEHTa M3 CTEKJIOTEKCTOJNMTa TOMIMMHOW 1,5 mwm.
Kpemnnienue opurnHaibHBIX JI€Tal€l BBIIOJHEHO C MOMOIIBIO BHUHTOB M Taek,

HCKOTOPBIC COCANMHCHUA CKIICCHBI CYIICPKIICCM.
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Manunymnsatop noayuuiics aauHou 17 cm, mupunoi 10 cMm, nmyOuHOM 5 cM.

2.2 COopka mynbTa yrnpaBieHus

[lyneT ynpasneHus (pUCyHOK 9) HaMm Hy>K€H JUIsl OCYIIECTBIIECHHUS Mpolecca
00pabOTKH 1 BHINIOJHEHHSI CTAHKOM Pa3IMYHBIX KOMaH. [1ynbT ynpaBiaeHus: COCTOUT
u3 Arduino Uno, udeTeipex KOHTPOJUIEPOB IIATrOBBIX ABUTATENEW M JUCIUIEs, Ha
KOTOpPBIM OyJeT mojaBaThCsl pa3inuuHas uHpopMmanusi. Bece yactu mynsra coeTuHEHBI

MEXIy COOOM KIyTaMH, IO KOTOPHIM MOJAIOTCS CUTHAJIBI.

MnaTta aucnnen

HryT
noacoeaMHeHWA

HryT ynpasneHus

HMryT nutanuma

KoHTponnep
ynpasaeHua

Arduino Uno

Pucynoxk 9 — Ilynbt ynpaBieHus

2.3 TloakmroueHHe KIaBUaTyphbl
B cranke ucnonp3yem KJIaBHATypy C COBMEIIEHHOW MaTpUYHO-PE3UCTUBHOM
CXeMOM. DTO pelIeHre HUT/E [T0Ka HE OMMCAHO Ha MPOCTOPAX MHTEPHETA U SIBIIAETCA

NpoaAYKTOM MOCTO COOCTBEHHOTO HHTCJIUICKTYAJIbHOTO TPpyAa.
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KHonkn  knaBHATypbl  COEOUHAIOTCA B NPSAMOYTOJIBHYKO — MaTpUIL,
pacnosiarasich B y3Jax psiJoB U CTOJIOLIOB U3 MPOBOJHUKOB.

Kaxknast KHOmNKa, NpW HaXaTUW Ha HEE, 3aMbIKAET KOHTAKThl MEXKIy
KOHKPETHBIM CTOJIOLIOM M KOHKPETHBIM PSIOM, CO3/laBas II€lb, KOTOPYIO MOXKHO
IPOrpamMMHO OOHAPYX UTh. JIF000I KHOTIKE COOTBETCTBYET CBOSI MHAMBU Ty JIbHAS TIapa
KOHTAKTOB. Kaknprii cTonber moaKIIoueH K HANpPsHDKCHHUIO C TTOMOIIBIO JTeITUTEICH.
Knauatrypy nogaxirounm Kk Arduino Uno B cOOTBETCTBUH C pUCYHKOM 10.

5V

10k

)
;| 10k
0
]

10

=~

10k

MJATA 74HC4051

5V

A 4

5V
GND

1 GND

Pucynoxk 10 — Cxema noakIt04eHUs KJIIAaBUATYPBI

C nomoipto Mynbsrumiekcopa (tuara 74HC4051) nonydunsioch 00beIUHUTD
JIBa THUMa KJIaBUATyphl (PE3UCTUBHYI0O M MAaTpUuHYyI0). B KaxoW KiaBuarype mo
YeThIpe CTONOIa, a B JABYX- BOCEMb. Takas cxema MO3BOJIMJIA HCIOJIb30BaTh BCETO

YeTbIpe MPOBOIA JIsl YIIPABJICHUS U JiBa MPOBOJIA TUTAHUS.
Hama xnaBuarypa (pucyHok 11) ynpasisieTcsi ¢ HOMOIIbIO MYJABTHILIEKCOPA.

MbI ¢ ero momoIbl0 BBIOMpPAEM OIMH U3 BOCBMH CTOJIOIIOB M CUMTHIBAEM
HaIpsHKEHUE, KOTOPOE 3aBUCUT OT HA)KarouM KHOMNKW. Haxarme ogHOW U3 YeThIpex
KHOTIOK MPUBOJIUT K HAMPS)KEHHUIO, COOTBETCTBYIOIIEMY TOMY, UTO UMEETCS HA BXOJIE

MYJIBTUILIICKCOPA.
15



Mynstunnexkcop

Knaeuatypa

Pucynox 11 — C6opka ki1aBHaTypbl

2.4 Tlonnas cOopka CTaHKa

Bce wactu craHka MOArOTOBIEHBI M HACTAJ 3aBEPIIAIONINI dTanm cOOpKU
ctanka (pucyHok 12). [TpoknaasiBaTh ®KIyThI 715 TOAKIIOYCHHS YacTel CTaHKa MEXKTY
coboii HyX)HO O0COOBIM 00pa3oM, 4YTOOBI OHM HE MeIald padoTe MOIBMKHBIX

YCTPOMCTB.

Pucynox 12 — CobpaHHbIil cTaHOK
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CoOpaHHblii CTAaHOK TOAKIIOYUIN K HOYTOYKY M MpOBEpWIM padoTy

POrpamMMBbl JIJIsl YIIPABIEHUS IarOBBIMU IBUTATENsIMU (pUCyHOK 13).

Pucynok 13 — Ctanok B pabore

[Iporpamma (Ilpunoxenue 1) ycmemHo mnpoiaa mpoBepky. I[Iporpamma
YIOPABJISET [IArOBBIMU JBUTATEISIMU U MTOJIA€T KOMAH/Ibl HA HUX C KJIABHATYPHI.

Teneps nonpoOyeM NOCTaBUTh OJHY JI€Tajlb HA CBOOOJHOE MOCAI0YHOE MECTO
Ha tiare (Pucynok 14). B Moell cuTyaluu HET TOKa CJIOTOB IS Pa3MEIICHHS
KOMITOHEHTOB, HO JJIs1 TOTO, 4YTOOBI TPOBEPUTH CTAHOK B pabOTE FIEMEHTHI Pa3MEeIlCHBI
B POCCBIIIH HAa ITPOCTOM MOJJIOKKE.

C noMompl0 KJIaBUATypbl MO3ULMOHUPYEM 3JEMEHT HaJ IOBEPXHOCTHIO
miarel ¥ 1Byms Haxaruamu KHonku «IIOJIOXKHUTDy ycranaBnuBaeM KOMIIOHEHT Ha
IIOCAJ0OYHOE MECTO, IIPEIBAPUTEILHO CMA3aHHOE MasIbHON I1aCTOM.

Kontpons yctanoBku SMD koMoHeHTa BeAeTCs 0 0TOOpaKEHUIO Ha SKpaHe

HOyTOYKa (Pucynok 15).
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Pucynok 15 — Kontpone yctanoBku SMD KoMIIOHEHTa
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3axnouenue

B xone paGoTel Haa MPOEKTOM OBLIM U3y4YEHbI MaTEpUalIbl IO ycTaHOBKe SMD
KOMIIOHEHTOB DPa3HbIMU CIIOCOOaMH, MPOAHAIM3UPOBAHBI UMEIOLIMECS Ha PBHIHKE
aHaJIOTUYHBIEC YCTPOUCTBA, pa3padoTaH, U3TOTOBJICH U 3alIPOrPAMMUPOBAH CTAHOK IS
ycTaHOBKH SMD KOMIIOHEHTOB Ha MEYaTHYIO ILIaTy, ¢ MOMOIIBK) KOTOPOIO Kak
MOHTaKHUK JTI000TO MPOM3BOJCTBA, TAK U JIIOOOM YEIOBEK B JIOMAIHUX YCIOBHUSIX
MOXXET W3rOTaBIMBaTh COBPEMEHHBIE PAJUOTEXHUYECKUE M3IAEIUS 110 HOBBIM
TEXHOJIOTUAM. VcnbITaHUs MOKa3zaaun pabOTOCHOCOOHOCTh M (DYHKIMOHAJIBHOCTH
U3TOTOBJIEHHOTO ycTpoiicTBa. Llens paboThl MOCTHrHyTa. YCTAaHOBKA 3aHsAja IO

BpCMCHHA 6 CCKyHI AJIs1 OAHOTI'O KOMIIOHCHTA. ]_[eJ'IB pa6OTI>I AJOCTUTHYTA.

[lorpemiHOCTP TO TOYHOCTM YyCTaHOBKM cocTaBuwia 20 wmuxpon. Ilocne
pPacCTaHOBKH  TPUALATH SMD  KOMIIOHEHTOB ONPEAECTUIN (MeTosioM
dotorpadupoBaHss W W3MEpPEHUS B MPOTPAMME) CMEIICHUS OTHOCHUTEIHHO

KOHTAKTHBIX INIOIAaJA0K, IIOCUUTAJIN IIOTPECITHOCTD.

HanpaBHeHm{ ,ZI&HBHGI‘/’IIHGI\/’I ACATCIIbHOCTU: INIAHUPYCTCA MOACPHHU3AIUA

HU3TO0TOBJICHHOTI'O YCTpOﬁCTBa JJI1 YIIYUIICHUSA €TI0 SKCINTYaTallMOHHBIX XapaKTCPUCTHK.

[Iporpammuas 9acTh OyJeT W3MEHEHA TakK, YTOObI CTAHOK MPUBS3BIBAJICS K
daitny (moaydyeHHoMmy u3 mnporpammbl PCad) ¢ koopaumHaTaMu BCEX DJIEMEHTOB U

yCTaHABIIMBAJ UX Ha MEYaTHYIO ATy ¢ HAaMOOJbIIEH TOUHOCTHIO.

Xody BBIpa3uTh OTpOMHYI0 OnaromapHocTh coTpyaHukam AO «KoHuepH
«OxeaHnpuOOp» 3a MOAJEPIKKY U COAEHCTBUE B IPOBEEHUN MOEH paboThI, 32 OMOIIIb
C BBITAYMBAHHEM OPUTMHAIBHBIX JIETAJIEM M 32 CBOEBPEMEHHBIE KOHCYJIBTALIMU M

JOIYCK Ha TEPPUTOPUIO MPOU3BOICTBEHHOIO y4aCTKa.
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Ipunoowcenue 1

L

—

#include <iom328.h>
#include <stdbool.h>
#include <inavr.h>

void initDEV()

DDRD=OxFF;
OCR1A=0x07CF;
TCCR1B=0x0A;

ADMUX=0x€0;
ADCSRA=OxE7;
ADCSRBe=0x80;
//PCICR=0x01;
//PCMSKO=0x48 |
asm(“sei”);

)

void TEST_MOTIONL()
{ unsigned short i;

PORTDs=0xFE; i=0x1387;

while(1i!=0) (PORTID|=0x10; delay cycles(OxFF);PORTDe=0xEF;
while((TIFR1c0x02)==0) [} TIFRI=Ox02;4~=;)

PORTD |=0x01;1=0x1387;

while(i!=0) (PORTD|I=0x10; delay cycles(0xFF);PORTDe=OxEF;
while((TIFR1s0x02)==0) [JTIFR1=0x02:4~-=;)

}

void TEST_MOTION2()
{ unsigned short i;

PORTDe=(OxFD;i=0x1387;

while(i!=0) (PORTD|=0x20; delay cycles(OxFF);PORTDs=0xDF;
while ((TIFR1&0x02)==0) { JTIFR1I=0x02;1~~;)

PORTD |=0x02;i=0x1387;

while(i!=0) (PORTD|=0x20; delay cycles(0xFF);PORTD&=0xDF;
while((TIFR1:c0x02)==0) {}TIFR1=0x02;4~~;)

}

int main()
{

inicDEV():
while(l) {
//vhile ((TIFR160x02)==0) {)
//TIFR1=0x02;
//PORTD*=0x10;
TEST_MOTIONL1():
TEST_MOTION2():
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