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3apaHue: WarotoBrneHne npubopa «ABTOHOMHbIA KOHTpPOMMep AWCTaHLMOHHOro
MOHMWUTOPUWHIa 1 ynpaBneHus».

HasHauyeHue npubopa.
C6op, obpaboTka gaHHbIX C BHELUHUX AAaTYNKOB.

BpeMﬁ HAa BBINNOJIHEHUE 3aJaHUA . 3 JAHA COpeBHOBaHHﬁ.

3agaHue.
Moaynu 3apaHus:

MoHTa) 3N1IEKTPOHHOro Moay”ns npudopa.

Cbopka npubopa.

Hanagka, nonck HencrnpasHOCTEN.

BbisiBneHne n yctpaHeHne MexaHU4eCcKMx Henonaaok.

HacTtponka moaynen Bluetooth Ha yHUKanbHOEe aBTOMaTU4YeECKOEe CoeaUHEHNE.

MporpammupoBaHne Moayns OaTyYMKOB Ha cOOP AaHHbIX M NOATOTOBKY WX K

nepegave.

7. TporpammunpoBaHne «ABTOHOMHOIO KOHTpOsiepa AUCTaHLUOHHOIO MOHUTOPUHIA
N ynpaBneHnsa» Ha BbINONIHEHME OCHOBHbIX YHKLMIA Npubopa.

8. lMpoBepka paboTocnocobHOCTM Npubopa Ha cTeHae.

oghkwpdnrE

Moaynb 1. MoHTax neyaTtHou nnatbl npubopa.

YcTaHoBKa KOMMOHEHTOB OCYLLECTBNSETCS Ha OCHOBaHMM cneuudukaumm n vyeprexa
MOHTAa)XHOW nnaThl.

nOpﬂ}J,OK, 0COBEHHOCTH YCTaHOBK/ KOMIMNOHEHTOB YKa3blBAkOTCA B CI'IeLI,I/Id)I/IKaLI,I/II/I.

OneKTpoHHas 4YacTb Npubopa cocTonT U3 Tpex B6OKOoB.
1. ATMEGA328DUAL
2. Keyboard
3. MAINUNIT

brnok ATMEGA328DUAL npeactaBnder cobon nevaTHyw nnaTty Ansi yCTaHOBKMU
MuKpokoHTponnepa ATMEGA328 B DIP kopnyce.

brnok Keyboard — 6nok knaeumatypbl. Ha nnate pasmeliaroTcs TaKTOBblE€ KHOMKU Y
pe3ncTopsl.

Brnok MAINUNIT — «maTepuHckas nnata». bnok ATMEGA328DUAL yctaHaBnuBaeTcs
Ha MAINUNIT ¢ nomMoLLbto LWITbIPEBbIX pa3beMoB.
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Moayns RTC «4acbl peanbHOro BpeMeHW» YyCTaHaBnuBaeTcs B pasleM Ha nnaTe
MAINUNIT

Brnok Keyboard nogkntoyaeTcs MOHTaXXHbIM MPOBOAOM.

Tak »xe MOHTaxHbIM NpoBoaoM Kk nnate MAINUNIT nogkntoyaeTcs agucnnen, JpKOMCTUK.

MuTaHun ycTponcTea ocyuiecTsrnsieTcs ot 6aTapen n3 6 anemeHToB nutaHna no 1, 5B

baTtapenHbi oTcek nogknodaeTca K knemme nutanus 6rioka MAINUNIT.

Knemmbl 4nst NOAKMIOYEHMS BHELLHMX YCTPOWCTB YCTaHaBNNBAKTCS BXOAHbLIMU
OTBEPCTUSIMU B CTOPOHY Kpasi nevyaTHON nnaTbl.

BHewwHne MOAOYIn KpenAaTcA Ha nepenHto naHesrb Kopnyca BUHTaMUN N COEOUHAKTCA C
COOTBETCTBYWOLLMMHN pa3beMaMn Ha nnaTte MOHTa>XHbIM NPOBOAOM.

Moaynb 2. Coopka npubopa.

lMnata npubopa ycTtaHaBNMBaeTCHA Ha NIIacTUKOBOE LLIACcCU Ha MeTannmyeckme
LeCcTUrpaHHble CTOMKN BbiIcOTON 10 MM 1 3akpennseTcs BuHTamm M3 X 6 Mm
(ctangapTel TOCT 17473-80, DIN 7985 n ISO 7045).

BaTapelHbI OTCek 3akpennseTcs Ha NnacTMKOBOM Laccu BUHTamMuM M3 X 6 MM n
rankamu M3.

CobpaHHoe waccu ycTaHaBnMBaeTCa Ha OCHOoBaHMeE kopnyca BUHTaMmm M3 x 6 mm
Yyepes WeCcTUrpaHHble CTPOUKM.

[dvcnnen, 6nok knaBmaTypbl U IXKONCTUK KPENATCH K NepeaHen naHenu corrnacHo
cHbOpPOYHOMY HEPTEXY.

Auncnnen kpenutca BuHTaMm M2 x 8 mm (8 wiT) ¢ nonykpyrnoun ronoskon (tuna DIN
7985, ISO 7045) 4yepeas cTonkM BbicoTON 5 MM (Tna PCHSS2-05).

[bxoncTuk Kpenutca BUHTaMmn M2 X 8 mm (8 WT) ¢ NONYKPYriown rofioBKON Yepes CTONKU
BblcoTon 17-18 mm (Tna PCHSS2-17).

Ha 3agHen cTeHke kopnyca ycTaHaBnMBaeTCs BKoYaTenb 1, npy HeobxoammocTw,
NHTEP(ENCHBIN pasbeM.

OcHoBaHue npubopa coegmHaeTcs ¢ 6o0koBbIMKU CTEHKaMun BUHTamm M3 x 10 mm n
rankamu M3.

K BokoBbIM CTEHKaM KpenuTca nuuesasi naHenb BuHTamu M3 x 10 mm 1 raikammn M3.

Ha HWXHIOK CTEHKY Ha KNeALNn Cron No NnepumMeTpy ycTaHaBnmMBaloTCsa 4 pe3nHoBble
HOXKM.

Mocne npoBepkM 1 Hanagku npmbopa K 6OKOBbIM CTEHKAM KPEMNUTCS KpPbILUKa BUHTAMM
M3 x 10 mm 1 rankamm M3.
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Moaoynu 3- 4. Hanapka, nouck HeucnpaBHoOcCTeW. BbisiBneHue u ycTpaHeHue
MeXaHM4YeCKUX Henonagok

[ns npoepkn paboTocnocobHOCTM Npnbopa B KOHTPONNep Npmubopa 3arpyxaetcs
TecTtoBas nporpamma SelfTest. dan nporpammbl, HeobxoaMmble BUBNNOTEKM 1
onucaHus pasmMeLleHbl B nanke JS_ 2018 Ha pabo4yem cTone koMmnboTepa.

lMocne 3arpy3ku koga Heob6xoanmMo NPoBECTN NPOBEPKY paboTocnocobHOCTM BCEX
y3rioB aBTomara:

- HanNu4Me N ypoBEHb NUTAIOLLErO HaNPsXKEHNS

- paboTa KHOMoK

- paboTta opxoncTunka

- pabota gucnnes

- paboTa aneMeHTOB UHAMKaLUK

- paborta nopta UART

- paboTa gpyrmx aneMeHToB YCTPOMCTBA.

B cnyyae HeucnpaBHOCTM kakoro-nm6o yana, Heo6xXxoaAMMo onpeaeniTb HeUCnpaBHbIN
3NEKTPOHHbIN KOMMNOHEHT M NMPOU3BECTUN 3aMEHY.

Moaynb 5. lMporpammupoBaHue Mmoaynsa AaTYNKOB Ha COOP AaHHbIX U1 NOATOTOBKY
K nepepave

YYacCTHUKM BbIMOMHAT HAbop M3 7 3agaHuni No NPorpaMmMmnpoBaHnNI0
MUKPOKOHTponnepa Ha nnate Arduino Uno.

B kayecTBe 4aT4YMKOB U UCNOMHUTENBHbBIX 3NIEMEHTOB UCMOSb3YTCHA CBETOAMOb!,
AaTynKM TemnepaTypsbl, BNaXXHOCTU, OBUKEHUS, OCBELLEHHOCTHU.

YcTaHoBKa JaTUYMKOB, UCNOSTHUTENBbHbBIX 3NIEMEHTOB OCYLLECTBISETCA Ha BecnaeyvyHom
makeTHou nnate. CoegMHeHNE KOMNOHEHTOB NPOU3BOANTCS NPOBOSIOYHBIMM
nepemMblyKamMmu.

lMporpammupoBaHue KoHTponnepa ocywectendetcs B cpege ARDUINO IDE.

Moaynb 6. [llporpammupoBaHue KOHTponsiepa Ha BbINOSIHEHUE OCHOBHbIX
¢yHKUMI npnbopa

Y4acTHUKM BbINOMHAT HACTPONKY nMmetoLlerocs o6opynoBaHUs, OCYLLECTBIISIOT
ANCTaHLUMOHHOE coeamHeHne moaynen. NMogrotoBka npubopa k npoBepke
paboTOCNOCOBHOCTU Ha CTeHAEe C MOMOLLbIO NpuaraemMoun nporpammel mainTest.

Moaynb 7. lNpoBepka paboTtocnocob6HoCcTU NpMbopa Ha cTeHAae

Y4acTHUKM NpOBOAAT BbIXO4HOM KOHTPOSb Npubopa Ha ucnblTatensHOM cteHae. Ha
CTEHAE OCYLLECTBNSAETCS KOHTPOSb YKa3aHHbIX B TEXHUYECKOM 3a4aHnn NapamMeTpoB.
CooTtBeTcTBME anroputMa paboTbl aBTOMaTa 3agaHHbIM TpebGoBaHUAM.

Y4yacTHMKM BbINONHAT HAabop 13 3 3agaHun No NPOrpaMMmnMpPoOBaHMI0
MUKPOKOHTpoOnepa npmubopa.
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[Mpumepbl 3agaHun:

|.RGB cBeToamnon

Boinonaute cOOpKy CXeMbl, MPEACTABICHHYIO HA PUCYHKE HUXKE.

Arduino UNO
U1

AREF —12—

GND
—29 1 |oREF D13 —]g— _L
—28] pESET D12 L
—2L{ 3y3 PWM11 H2— :
—26 {5y PWM10 H1—
—251 GND PWM9 |H10—
—24 1 GND D8 -2
—23 19 12v i

D7

PWM6 H—

—221 o PWM5 [F2—
Al D4 R1 R2 R3
J— A4 TX’/D1 _L
I ¥
YR %
e
R1-R3 - 360 Om

D1- RGB cBeromnon

Hanwumre nporpammy Juist KouTposuiepa Arduino.

CBeToIMo; MOKET CBETUTH TOJIBKO 3 LIBETAMHM — KPACHBIH, 3€J€HbI, CUHMH. [[BeT
CBETOJMO/a BBIOMpAETCS CIydalHbIM 00pa3oM. BBIOpaHHBIN CBETOIMOM JOKEH
IUIABHO 3aroperbCid M 3aTeM IUJIaBHO MOTYXHYTh. [lociie 3TOro mpou3BOAUTCA
CIIy4ailHbli BBIOOp Apyroro ceeroauoaa. [IoBTopHOE 3akuraHue 0JJHOTO U TOrO ke
CBETOAMO/IA HE JIOIYCKAETCS.
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I1.doTope3ucTopbl yNpaBASIOT CBETOAHOIAMU

BrinonanTe cOOpKy CXeMbI, MPEJCTABICHHYIO HA PUCYHKE HUKE.

Arduino UNO

m

AREF
GND =13

291 |OREF D13 4&—
28 il 213
RESET D12 -
e 0 PWM11 12—
| ? 281 5y PWM10 FL——
25 ] 2n il BT —
R1 R2 R3 24 ::’m_’ DNHE: q
IR 3 D — o o i 12
s
» PWMG |2
0 IWMS 1 E—
- A o —— R7 RS RO
1L ‘? A2 PWM3 4
19 4 a3 Ly P————
- 181 a4 PO I
1 a5 RX/D0

Iy m

—A—

H—=41——
//l‘ [=

hA

4||}~ﬁ —

R1-R3 — doTopesucTopsl
R4-R6 - 10k
R7-R9 — 360 Om

D1 — RGB cBeToanosa ¢ o0mmm KaTto1oM

Hanwumre nporpammy iiist koutposuiepa Arduino. TToce 3amycka nporpaMmmbl
SIPKOCTh CBEUEHHSI Ka)KJIOTO CBETOIMOA JOJKHA PETYINPOBATHCS OTACIbHBIM
JATYMKOM OCBEIIeHHOCTH. [Ipu perynrpoBke MUHUMaJIbHAS IPKOCTh CBEYEHUS
COOTBETCTBYIOIIIETO [[BETA CBETOAMO/IA JIOJXKHA JOCTUTAThCS TP TTOJTHOM
TEMHOTE, MAKCUMAaJIbHAsl IPKOCTh CBEUEHUSI — MIPU IPKOU OCBEIIEHHOCTH JaTUHKA.

I11.CBeTOoAMOABI MOOYEPETHO U OCBEILIEHHOCTH
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YcTaHOBUTE 2JIEMEHTHI Ha MAaKCTHYIO IIaTy 110 CXCMC, HpC,HCTaBHGHHOﬁ Ha PUCYHKC
HUIKC.

Arduino UNO
u1
AREF |18
GND .
294 |OREF D13 14 ]
28] RESET D12 |4 -
214 33 PWM11 |12 R3
[ro——— e PWM10 1%—
—22.1 GND PWMS { } B
N L Ri —2—2}~ GND D8 . T— D1 P,
—234 g 92v
22 PWM6G 'Z \\‘ D2
‘ AD PWMS =
214 A1 D4 |- l |
201 A7 pwM3 -4 :
A8 4 a9 D2 i
J8.1 A4 TXD1 24—
—1Z] a5 RX/DO H—

Hammmmte nporpammy 1uist kKoHTposuiepa Arduino. [Moce 3amycka nporpamMMsl pH
MaKCUMalbHON ocBemeHHocTH cBetoguon LEDI  nomken cBetutbes C
MaKCHMaJIbHO BO3MOKHOM SpPKOCTbhIO, a cBeroano] LED2 He nmoikeH cBeTHTHCS.
[Ipn yMeHblIEHHH YpPOBHSA OCBEUIEHHOCTH ApKOCTh cBeroanona LEDI1 momxna
yMeHblIatbes, cBeroauon LED?2, nmo-nmpexxnemy, He aomkeH cBetuthes. [lpum
HEKOTOPOM CPEJAHEM YpPOBHE OCBELIEHHOCTH 00a CBETOAMOAA HE JOJIKHBI
ceetutheda. [lpu nanbHeilieM yMEHBIIEHHM YPOBHS OCBEUIEHHOCTH CBETOJMOJ
LED1 He noikeH cBETUTHCA, a IpKOCTh cBeTouoAa LED2 nomxkna yBenuuuBaThCs.

IV. CBeToOerymme oruu
BrinonHute cOOpKY CXEMbI, MPE/ICTABICHHYIO HA PUCYHKE HUXKE.

[Ipu moaxmrouennu osnementoB LEDI1, LED2, LED3, LED4 neob6xomaumo
CaMOCTOSTEIbLHO BBIOpaTh OPTHI Arduin0 coriacHO MX Ha3HAYEHHMIO.
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Arduino Nano

R4
1kQ
R3
R6
R2 1kQ —
R1 1kQ —
1kQ
LED4 P
LED3 p Vol
LED2 > B had
LED1 ol "
f. D pin —
l D pin -
D pin A pin *
R5
————— S— 10k §

Hanummre nporpammy s kontpoiuiepa Arduino. [Tocne 3amycka mporpaMmbl
anemeHTsl LED1 — LED4 nomxHbl moodepeqHo BkiIrOYaThes. MHTEpBan mexmy
BKJTIOUCHHUSIMH JIOJDKEH 3aBHCETh OT 3HAUYCHMS, MepeaBaeMoro ot GoTope3ncTopa
Ha A pin , mocie BriaroueHus sneMenta LED4 snements LED1 — LED4 noymxHBI
BBIKJIFOUATHCS B TAKOM K€ Mopsiike. IHTepBasl MeX 1y BBIKIIOUEHUSIMHU 3JIEMEHTOB
JIOJKCH 3aBUCETh OT 3HAYCHUSI, IIepeiaBaeMoro ot (potopesucropa Ha A pin.

V. UHauKkaTop 0CBEMIEHHOCTH

Brinonaute cOOpKy CXeMbl, MPEACTABICHHYIO Ha PUCYHKE HUXKE.

IIpu mnonxmouenuu snementoB LED1, LED2, LED3, LED4 nHeo6xomaumo
CaMOCTOSITENILHO BBIOpaTh OPTHI Arduing corjiacHoO UX Ha3HAYCHHUIO.
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TArduino Nano

R4
Ry ¢ 1kQ

R6
R2 1kQ
R1 1kQ

1k()§

R5

10kQ §

LED4 P
Leos | ZS o
LED2 » Fol D oin
LED1 o p.
ZS/; D pin p—
D pin e
D pin A pin -

Hanummre nporpammy uis kontpoiuiepa Arduino. Iocne 3amycka mporpammbl
BruroueHue anemMeHToB LED1 — LED4 nomxHO 3aBUCETh OT YPOBHS OCBEIICHHOCTH.
[Ipu nonHO# TemHOTe noJKeH BkiouuThes emeHT LEDI. Ilpu mocrenennom
YBEJIMYEHUU OCBEIIEHHOCTU MOOYEPETHO OJIKHBI BKJIHOYATHCS COOTBETCTBEHHO
anemenTsl LED2 — LED4 mpu 3TOM yXe BKIIIOUEHHBIE 3JIEMEHTHI HE IOJKHBI
BbIKJIIOUaThCs. [Ipyn Hanbosee BBICOKOM OCBEIIEHHUH JIOJKHBI ObITh BKIIFOUEHBI BCE
snemenTbl LED1-LEDA4. Tlpu cHuxenun ocBenieHHocty snemenTsl LED1 — LED4
JIOJKHBI BBIKJIIOUATHCS B 0OpaTHOM MOPSAKE.
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VI.UHauKkaTop TeMnepaTypbl

Beinonnute cOOpKY CXeMbl, MPEACTABICHHYIO HA PUCYHKE HUXKE.

Arduino UNO

un

R1-47K
R7-R9- 360

Hammmmre nporpammy muis koHTposuiepa Arduino. ITocne 3amycka mporpamMel
TEKyllee NOKa3aHHWE JaT4MKa B IOMEIIECHHM BOCIPHHHUMACTCS KaK TeMIeparypa
HUKE KOMGPOPTHON (FOPUT CUHUM CBETOAMOJ, «XOJOIHO»). Ilpu mnoBbIIeHUH
TEMIEpaTypbl BHAYalle 3a)KUTaeTCsl 3€JIeHbIH CBETOAMOJ (30Ha KOM(OpTHOM
TEMIEpaTyphl «IIMPUHON» B 2 rpajgyca), a 3aTeéM KpacHbIU (Temmeparypa BbIIIE
koM@opTHOH, «wkapko»). HeoOxoaumo moctraparbcst nojaep>KuBaTh KOMPOPTHYIO
TEMIIEPATYPY.
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VIl.Ynanennsplii cBeToANO0A. 3a1aHNe ¢ HHCTPYKIHEH
1. TloaxaroumTe K MepBOM MakeTHOM 1uiate ¢ Arduin0 TakTOBYIO KHOTIKY ITO

CIEIYIOLIEH CXEME:

32 >
-y M+
Arduino o g
oy
o
GND

R2 — 10 kOm. S2 — TakTOBas KHOIKA. Pin — jir000it, kpome 0, 1 u 13

Hanummre nporpaMmy st KoHTposuiepa Arduino, KoTopasi aHaIu3upyeT
COCTOSTHHE TaKTOBOI KHOIIKHM U BBIBOJUT B MOHUTOD TIOpTa 3HaYeHus «0», eciu
KHOIIKA HEe Ha)KaTa, WK «1», eciIi KHOIKa Haxkata (HOBOE COOOIICHUE C HOBOA

CTPOKH).
2. IMonkmouute BTOpyHo maty Arduino.

Hanumure nporpammy, kotopas nmpuHuMaeT 3HaueHust «0» u «1», BBEJICHHbIEC B
MOHHTOPE MOPTA, U YIPABISET BCTPOSHHBIM CBETOAMOI0M (1uH 13):

IMOJIYUYCHO «0» - CBCTOAMNO BBIKIIFOYUTH

IMOJIYUYCHO «I» - CBCTOAMOA BKIIFOUYHUTDH

3. Orcoequamnte USB-npoBoa 1 coeAMHUTE 00€ TIATHI CISAYIONAM 00pa3oM:

= Arduino i

0 RX

www.arduino.cc www.arduino.cc

w
E =« POWER ANALOG IN i 5 = POWER ANALOG IN .
€AV G Vin 012345 SEAV G Vin 012345

Made with [} Fritzing.org

[Tonkmrounte OaTapeiinbie Onoku. Eciaum npaBuiabHO MOJKIIOYEHBI IUJIATHI U
HaIMCaHbl POTPaMMBI, TO CBETOAMOJ Ha BTOpod Arduin0 JomKeH yHpaBiIsThCS

1
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KHOIIKOW, TOAKIIOYCHHOW K mepBod. JlomyckaeTcssi WCIONb30BaHHUE OJHOTO
OaTapeitHoro 0Ji0Ka, C COeIMHEHUEM MUHOB +5V 00eux miar.

Y10 HYKHO 3HATD:
- CxopocTh 00MeHa HHpOpMalMeld YCTAaHOBUTE AJIsi 00€UX IIaT OJUHAKOBYIO,
Hanpumep, 9600 Go.

- Hudposbie munbl 0 U 1 KCMONB3YIOTCS ISl OpraHU3aiui 0OMEHa JaHHBIMH Yepes
nocieaoBatesibHbI opT. TX — Tpadncmutrep (nepenatuuk), RX — pecuep
(mpuemuuk). Eciu ¢ onno#t miatel ganabie BBIBOJSATCA (t.e. u3 nuna TX), TO B
apyryto 1iaty onu Oynyr BBOIAUTBCH (t.e. B mua RX). B pesynbrare
COEIMHUTENbHBIE MPOBO/IA JOJDKHBI OBITh COSTUHEHBI «KpPeCcT-HAaKpecT», OT muHa
NEePBOM MIaThl K NUHY | BTOpOi mi1aTkl, © HA00OPOT.

- B ¢BsI3u ¢ Tem, 4TO MOCIen0BaTENbHBIA OPT, OPraHW30BaHHbIN Ha nMuHax 0 u 1,
UCTIONb3yeTcs Takke W BcTpoeHHBIM  USB-untepdeiicom, USB-kabennb
HEOOXOMMO OTKJIIOYaTh JJI HPOBEPKH pa3padaThIBAEMbIX MPOrpaMM MpH
coeuHEeHUH IBYX Turat Arduino.

- Coenunenne koHTakToB GND nByX 1uiat — o0s3aTenbHO (BBI K€ 3HAETE, YTO JUIS
TOT0, YTOOBI PJICKTPUYECKUN TOK Hauajl CBOU IMyTh, LIETIb JOJKHA ObITh 3aMKHYTa?).

- Obpature BHUMaHUE, yTo niepenaBaemas uHpopmanus («0» u «1») —3TO0 CUMBOJIBI
(char), a He UQpBHL.

- B oubaunoreke Serial ectb aBe moxoxkue ¢ynHkimu — print() u printin(), pasnuuune
MEXIy KOTOPBIMH 3aKIJIIOYaeTCsl B TOM, YTO MpPH BbIBOJIE MH(MOpManuu (yHKIUEH
printin() OyayT noGaBnsThCs B KoHIE elie aBa Oalita — CR («BO3BpaT KapeTKm»)
LF («mepeBoj CTpOKH»), KOTOpbIE TIO3BOJISIOT BBIBOAUTH  CIEIYIOIIYIO
uH(pOpMALIIIO C HOBOM CTPOKU. T.e. 3T 0alThl (a TOUHEE, CUMBOJIBI € KojaMu 13 u
10 cOOTBETCTBEHHO) aHAJIOIMYHBI Ha)XaTUIO KiaBuiuu Enter. B monuTope nopra
€CTh COOTBETCTBYIOIINE HACTPOUKH. BO3MOXKHO, UTO IIPU IEPBOM COEAMHEHUH JIBYX
iat Arduino, mporpamma He OyaeT padoTaTh U CBETOANUO HE OYJET yIPaBIATHCS.
B sTOoM ciydae mpoBepbTe, KaK Bbl BHIBOAMTE MH(OPMALIMIO U KaK €€ MoyJyaeTe,
3Hasl TeNepb PO CUMBOJIBI IIEPEXO0/1A HA HAYAJIO0 HOBOM CTPOKH.

- IlpoTokois, HMCHONB3YIOIMUACA TPU TAKOM COCJAMHEHHH JABYX YCTPOWCTB,
HaszbiBaeTcsas UART (yHUBEpCanbHBIN aCHHXPOHHBIN MPUEMOTIEPETATUHK )

VIIl.I'paguuecknii 3xpan 12C
Ocobennocru:
- rpaduueckuil 3KpaH paspeuienueM 128 x 64 nukcena

- rex"onorust OLED, Gomnbmioit yronm o630pa, He TpeOyeTcs moaCBETKa
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- pabouee HanpsHKEHUE 3-5 BOJBT

- TpeOyeTCsl BCETO JBa MHUHA JIJIs MOIKIIOUCHUS

IloakmroueHue:
VCC &> 5V
GND €<- GND
SDA € A4
SCL €-> A5
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[Tocne moakItOYEHUsS JTHOOBIX 12C-yCTPOMCTB HEOOXOAMMO ONPE/ICIIUTh UX ajpec.
DTO MOXKHO CJIeNIaTh C IMOMOIIBIO MPOrpaMMbI i2CScanner (IocTymHa o aapecy
http://playground.arduino.cc/Main/I2cScanner)

12C device found at address Ox1E |
12C device found at address Ox50 |
12C device found at address Ox&es |
done

st paGotel ¢ skpaHoMm ucrnosbdyeMm Oubmmoreky OLED 12C (aBTop - Henning
Karlsen), ¢ TOMOIIbI0O KOTOPOH MOKHO BBIBOAWTH PA3IMYHBIMHU MIPU(TAMU TEKCT,
nenble W ApOOHBIE dYHCTA, a TaKKe KapTUHKW, JIHHHUH, MPSIMOYTOJBHHKH,
OKPY>KHOCTH H OT/ICIhHBIC TUKCEIIBI.

ANTOpUTM BBIBOJIA HA TUCILICH:
1. Cdopmupoaiiu nuzobOpaxenue B 0ydepe aucruies
2. Orobpa3uiu chopMUpOBaHHOE N300pAKEHHUE HA IUCIIIIEE

Oco0eHHOCTh PabOThl KOHTPOJLIEPA TUCIILIES:

IIpu otobpaxkenuu dyukueit update() chopmMupoBaHHOr0 H300paKEHUS Ha
aucIuiee, coaepxkumoe Oydepa He ountaercs. Yto 3To o3Havdaer?


http://playground.arduino.cc/Main/I2cScanner
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[Tpumep:
myOLED.print (“text 1”7, 0, 0);
myOLED.update () ;
delay (2000) ;
myOLED.print (“text 27, 0, 2);
myOLED.update () ;

371ech uepe3 2 CeKyH/Ibl MOociie BbIBOIa HAAMUCH “text 17 BeiBeneTcss Haanmuch “text
2”, KoOTOopas TmTepekpoeT TmepByr. T.e. BTOpas BbIBOgUMas HHPoOpMaIUs
«CYMMHPYETCS» ¢ H300paKeHUEM, YTO XpaHUTCA B Oydepe.

Jlnss Havama BbIBoJAa HMH(POpMAIMA C  «YKCTOIO  JIUCTa»  HEOOXOAUMO
IpeIBapUTEIbHO UCIT0JIb30BaTh GyHKIHIO ClrScr();
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Heo0xoanmblie GpyHKIIMUA:

1) oObsBIEHHE Ki1acca:
OLED myOLED(SDA, SCL);

2) UHUIUATU3AIUS:
myOLED.begin();

3) otoOpaxeHue cpopMUPOBAHHOTO U300paXKEHUSI HA UCILICE:
myOLED.update();

4) oumcTKa N300paKEHUS:
myOLED.clrScr();

5) BBIBOJ CTPOKH:
myOLED.print(ctpoxa, X, Y);

6) BBIBOJI LIEJIOTO YHCTIA!
myOLED.printNuml(umucio, X, Y);

7) BBIBOJI APOOHOTO YKCIA:
myOLED.printNumF(aucio, X, Y);

8) ycraHoBKka mpudTa nepei BHIBOAOM:
myOLED.setFont(ums mpudra);

JonosHuTeIbHbIe QYHKIIUM:

1) ycraHoBKa muKcesa Ha U300paKeHUU:
myOLED.setPixel(x, y);

2) oumCTKa MUKCea Ha N300paKEeHUH:
myOLED.clrPixel(x, y);

3) HayepTUTh JUHUIO MEXKIY IBYMSI TOUKAMU:
myOLED.drawLine(x1, y1, x2, y2);

OcranbHble PYHKIHMH, a TAaKKe MPUMEPHI MIPUGTOB, MOKHO TTOCMOTPETH B daiiie
OLED_I2C.pdf,

4) nuBepcHbiii (true) win oowprunbii (false) pesxuM 1BeTa TekcTa:

myOLED.invertText(pexum);
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YT0 HY/KHO 3HATH:

- MukpokoHTpoiuiepsl cepuu Atmega, ucrnoib3yeMbie B Iiatax tuma Arduino
UNO, wuMerT BCTpPOSHHYI MIMHY I2C, KOTOpas peajin30BaHa Ha BBIBOJAX,
cootBeTcTBytomux muHam A4 (SDA — Serial DAta — nocnenoBaTenbHbIE JaHHBIC)
u A5 (SCL - Serial CLock — TakTipoBaHue /11t CHHXpOHH3AIIHN )

- UaTepdeiic 12C mo3BossieT 0THOBPEMEHHO MOAKIIOYATh 0 127 yCTPOWCTB, IS
9Yero KaXKJ10€ YCTPONUCTBO JOHKHO UMETh CBOM COOCTBEHHBIN anpec (HOMeED)

- Ha camoM pene ycTpoicTB OyJET CKOpE BCEro ropasio MEHbIIE, T.K. CYIIECTBYET
OTPaHUYCHHE HA CYMMapHYI0 EMKOCTh MOJKIHOYEHHBIX BXx0A0B — 400 n®d. Ilpu
MPEBBIINICHUA ATOW BEIMYMHBI OyAYT CHJIBHO HMCKaXXAaThCsS CHUTHAJIBI, U OOMEH
JTAHHBIMU Oy/eT MO0 OCIIOKHEH, THO0 HEBO3MOKEH.

- YCTpOHCTBO, KOTOPOE MHULIMHUPYET MOJKIIOUEHHUE U BhIPAOATHIBAET MMITYJIHCHI
SCL, Ha3siBaeTcs Beayumm (master)

- YcTpoiicTBO, KOTOPOE 0TO3BAJIOCh BEAYIIEMY Ha KaKOM-TO aJpec U YCTaHOBHUJIO C
HUM CBSI3b, Ha3bIBACTCS BEIOMBIM (Slave)

- CraniapTHasi CKOpoCcTh 0OMeHa 1o 1mHe 12C — 100 kout/c

- HecmoTpst Ha TO, 4TO 12C cCUMTACTCS MIMHOM ISl COSAMHEHUS Pa3HBIX YCTPOUCTB B
npejenax OAHOro Kopmyca (T.H. BHYTPUCHUCTEMHAas IIMHA), MOXXHO OOECIEYUTh
CBA3b OT HECKOJIBKUX METPOB 10 HECKOJBKHX KHUJIOMETPOB (C HEOONIbIIMMHU
BCIIOMOTaTEIbHBIMU JIONIOJTHEHHUSIMH )

- CylIeCTBYIOT YHHBEpPCabHbIC OMOIMOTEKH Jjis paOOThI C IMMHOM 12C, mpexie
Bcero mratHas it Arduino IDE — <Wire.h>

- Ectb em€ nomynsipable OMOIMOTEKH i1 pabOThl ¢ TpadUUECKUMH JAUCIUICSIMH.

Hau6onee monymspusie: Adafruit SSD1306 + Adafruit GFX, OzOLED u U8glib
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IX.HoMep KHONIKH HA YIAJEHHOM JUCILIEe

1. TMoxkmrouuTe K epBoi miate Arduino i2C-aucrieii u TaAKTOBYIO KHOIIKY, KaK
3TO moKa3aHo B 3aganuu VII.

HamumuTe mporpamMmy, BBIBOJSIIYIO B IIEHTPE AMCIUICS, MO0 HAXKATHIO TAaKTOBOH
KHOTIKH, JINOO HOMEP HaXKaTOW KHOMKH Ha BTopoH miate (17, 72" wnm ”3”), nubo
cTpokoByI0 nH(popmanmro o Heit (button A”, “button B mu “button C”).

2. YCTaHOBHTE Ha MAaKeTHYIO IUIATy CO BTOPOH maToit Arduino Tpu TakTOBBIX
KHOIIKH Y TTOAKITIOUNTE UX K MU(POBLIM ITHHAM 2, 3 U 4.

Hamummre mnporpammy, otnpasistomryto uepes UART-coenunenne Homep
HA)KaTOW KHOTIKH.

[Ipu coemuHeHun AByX Iutar Arduin0 Ha JaucIUiee JOJDKHA OTOOpPaXKaThCs
uH(popmalus 0 Hakatol kHomke. [Ipu 3amycke nmporpaMmel 0ToOpakaeTcsi HOMEp
KHOTIKHU.
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X.CocTosiHME YIAJEHHBIX KHOMOK HA AUCILIee

Hcnonb3yiite coOpanHble B 3a1aHuu | X cxemsl.
Hanwummre nmporpamMMel Ui IBYX coenHseMBbIX mat Arduino:

1 nmnaTta: Ha AuCIUIee TOJDKHA OTOOpaXkaThCsi MHGOPMAIIHS O COCTOSTHUU BCEX TPEX
KHOIOK Ha MaKETHOM Iu1aTe B popMate

button A: ON

button B: OFF

button C: OFF

rae ON cooTBeTcTBYeT HaxkatoMmy cocTosinuio, a OFF — He HaxxaTomy

2 mnata: no UART pomkHa mocnefoBaTeNbHO IepeAaBaThCs HHQOpMaLus o
COCTOSIHUU BCEeX TPEX KHOIMOK Ha MakeTHoM miare (0 — He HaxkaTta, | — HaxkaTa).
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XI1.RTC - Yacsl peajibHOT0 BpeMeHH

Monyns DS3231 (RTC, ZS-042) — mnpencraBiser coOoi
HEJIOPOTYI0 TUIATy C YPE3BHIYAHO TOYHBIMH dYacaMu
peanpHoro  Bpemenu (RTC), ¢ TemmepaTypHOii
KOMIIEHCAIlUe KBapIeBOrO TEHepaTopa W KpHUCTaJIa.
Mopynb BKITtOUaeT B ceOsi JIMTUEBYIO Oarapero, KOoTopas
nojJepkuBaeT OecrnepeboitHy0 paboTy, Jaxe Mpu
OTKJIFOYEHUH UCTOYHUK MUTAHUS.

TexHu4yeckue nmapaMeTpsbi:
Hanpsxenue nutanus: 3.3B u 5B
TounocTh: £ 0.432 cex B JeHb
[Tonnep>xkuBaemblii mpotoko: 12C

Kontponmnep DS3231 momnepkuBaeT CEKyHIbI, MUHYTBI, 4achl, JCHb HEIEIH,
YUCIIO, MECSI] U TOJ, @ TaK K€ CIEAUT 3a KOJIMYECTBOM JHEW B MECSLE U JCIAECT
NONPaBKy Ha BUCOKOCHBIN rof. [Tonnepxusaer padoty yacoB B popmatax 24 u 12
4acoB, a TAaKXKe J1a€T BO3MOKHOCTh 3allpOrpaMMUPOBATh JiBa Oy IUIbLHUKA.

Monaynbs paboTaeT 1o cranaapTHou muHe 12C.

[ToaxroueHne COBEPIICHHO aHAIOTHYHO paccMoTpeHHoMY Bhitie OLED-aucmiero:
VCC € 5V

GND <-> GND

SDA <> A4

SCL <> A5

Takum o6pazom, u OLED-nucmeit, u RTC-Moayns moakiro4aroTes napauiesbHo,
He TpeOys BbIJEICHUS JOTOJHUTEIBHBIX MMHOB — 3TO OAHO W3 mnpeumyiiecTB 12C
[LIUHBI.

bubnuoteka s paboTel ¢ MoayieM - iarduino_RTC, ommuaromiascs oT Ipyrux
IPEXkKJIC BCEr0 YHUBEPCAIBHOCTHIO (IMIO3BOJISICT MOIKITIOYATh MOAYJIM HA Pa3IMIHBIX
YHUIIax).
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DYHKIUY 1JI51 CYUTHIBAHUS napaMeTpoB u3 RTC:

1. ®ynkus gettime("crpoka ¢ mapamerpamu') - (QYHKIHS [MOJy4aeT U BHIBOIMT
CTPOKY, 3aMEHsIsl ONMCaHHbIE HUYKE CHMBOJIbI Ha TEKYIIIEe BpEMs.

npumep: time.gettime("d-m-Y, H:i:s, D"); Bepuér crpoky "01-10-2015, 14:00:05, Thu"
npumep: time.gettime("'s™); BepHET cTpoky "05"
S - cexyHabl oT 00 10 59 (nBa 3HaKa)
i - MuayTHI OT 00 10 59 (1Ba 3HaKA)
- yacel B 12-yacoBom opmare ot 01 1o 12 (Ba 3HaKA)
- yacel B 24-yacoBoM gopmate ot 00 10 23 (11Ba 3HaKa)

h

H

d - neub Mecsma ot 01 mo 31 (nBa 3HaKa)

w - nenb Hegenu oT 0 1o 6 (oawH 3HaK: 0-BOoCKpeceHbe, 6-cy000Ta)
D

- JIeHb HeJleM HauMeHoBaHue oT Mon o Sun (tpu 3Haka: Mon Tue Wed
Thu Fri Sat Sun)
m - mecsit oT 01 1o 12 (;1Ba 3HaKa)
M - mecsi HanMmeHoBanue ot Jan mo Dec (tpu 3naka: Jan Feb Mar Apr May
Jun Jul Aug Sep Oct Nov Dec)
- roa ot 2000 1o 2099 (ueTwipe 3HaKA)
-roa ot 00 1o 99 (nBa 3HaKa)

- BpeMsl CYyTOK am wiu PM (1Ba 3HaKa, B HUKHEM PETUCTPE)

> ® < <

- Bpemsi cytok AM unu PM  (z1Ba 3Haka, B BEpXHEM PErUCTPE)
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2. Ecnu tpeOyeTcs momyduTh BpeMsi B BUJE U, TO MOXKHO BBI3BATh (PYHKITHIO
gettime() 6e3 mapamerpa, MOCIIE YEro MOJIYIUTh BpEMs U3 IIEPEMEHHBIX

IIpUMeEp:

time.gettime();

Serial.print(time.Hours); Serial.print(":"); // BeiBox yacos
Serial.print(time.minutes); Serial.print(":"); // BeiBog MunyT

Serial.print(time.seconds); Serial.printIn(""); // Beisox cexyma

seconds - cekynnel  0-59

minutes - muayThl  0-59

hours - 4achl 1-12

Hours - 4achl 0-23

midday -mongens  0-1 (0-am, 1-pm)
day - neub Mecsua 1-31

weekday - menb Hegenu 0-6 (0-Bockpecenbe, 6-cy000Ta)
month - MecH1] 1-12
year - rox 0-99
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DOYHKIHUA YCTAHOBKH BPEMEHH:

settime(cexyHplI [, MUHYTHI [, Yacsl [, 1eHsb [, mecsi [, rox [, aens neaenu]]]]]]):
3alUChIBAET BPEMS B MOJTYJIb

roJl yKa3bIiBaeTcs 0e3 yuéra Beka, B hopmate 0-99

4ackl yKa3biBatoTcs B 24-yacoBoM (popmare, ot 0 10 23

JIeHb HEAENW yKa3bIBaeTcsi B Bujae uucia: 0-BockpeceHbe, |-moHEenenbHUK, 2-
BTOPHUK ..., 6-cy00oTa

€CJIU MPEIBIAYIINI apaMeTp HaJl0 OCTaBUTh 0€3 U3MEHEHUH, TO MOXKHO YKa3aTh
OTPHIIATEIFHOE WIIH 3aBEJIOMO OOJIbIIICE 3HAUCHHE

npumep: time.settime(-1, 10);

ycTaHOBUT 10 MUHYT, a CEKYH/IbI, YaChl U JaTy, OCTaBUT 0€3 U3MEHECHUI
npumep: time.settime(0, 5, 13);

ycTaHoBHT 13 yacoB, 5 MunyT, 0 CEKyH/I, a 1aTy OCTaBUT 0€3 U3MEHEHU M
npumep: time.settime(-1, -1, -1, 9, 2, 17);

yctanoBuT faty 09.02.2017 , a BpeMs U IeHb HEJEIN OCTaBUT O€3 U3MEHEHU I
npumep: time.settime(0,51,21, 27, 10, 15, 2);

yctanoBuT 0 cek, 51 mun, 21 gac, 27, oktsa6ps, 2015 roma, BTOpHUK
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XIl. Yacel

IMoaxmrounte k MakeTHOM utate OLED-aucnien kak nokaszano B 3aganuu VI, u

MOJyJIb 4aCcOB peanbHOro BpeMeHUu. CocTaBbTe NIPOrpaMMy PEATU3yIOIINE Yachl B
COOTBETCTBHUHM C N300paKEHUEM:

e =S-S50

22-Jun—2865
Tue

llonesnas ungopmayua: JUisl BbIpaBHUBAHUS TEKCTa IO JIEBOMY Kparo, WU IO
paBOMY Kparo, UM MO LEHTPY BMECTO KOOPAWHATHI X B (PYHKIMSIX OHMOTHOTEKH
OLED_12C moxno ucnomab3zoBaTh ciykeoHsie cioBa LEFT, RIGHT u CENTER.

Hanpuwmep:

myOLED.print (Y“Hello!”, CENTER, 20);



