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Hcnonp3oBaHre MUKPOKOHTPOJUIEPOB HAXOAUT BCe OOJIbIIIEE PACIPOCTPAHEHHE B PA3IMYHBIX
obnactsax 00paboTKM MHpOPMAaLUKU. AKTyallbHbIE BOIPOCHI MO pealn3alud PazHOOOpa3HbIX
aJITOPUTMOB, @ UIMEHHO Pa3paboTKa MPOrPaMMHOIO OOECIIEUEHHUs, PacCMaTPUBAIOTC BO BCE
OosblieM KoaudecTBe paboT. HekoTopble allropuTMbl JOBOJBHO MPOCThIE, HO TPEOYIOT TIIA-
TeNbHOI IpopaboTKH mporpaMMHOro obdecnedenus. Ho ects anroputMsl u Ooiee CIOXHEIE,
KOTOpBIE JOJDKHBI MOACIHPOBATh (DYHKLHOHHPOBAHKE, HAIPUMEp, HEHPOHHBIX ceTeil U ceTei
Ierpu. B nanHol paboTe mokasaHa HOCIEOBATEIbHOCTh IPOSKTUPOBAHUS HE CIIOXKHOTO, Ha
MIePBBIi B3ITIS, HO TPeOYIOLIEro TIIaTeNbHON IpopaboTKy, ycTpoiicTBa. B nccnenoBanuy us-
JIaraeTcst XoJ| paboT HaJl MPOEKTOM I10 CO3/IaHHIO CBETOIMOAHONW MATPHIIBI Ul OTOOpaKeHHs
KaKo#-1n00 MHpopMaIuu.
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CBETOAMOIHAS MaTPHIIa, IporpaMMupoBanue, C++, maiika
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BBEJIEHUE

Peanmm3zanusi MHOTOUYHCIEHHBIX ITOPUTMOB B HACTOSINEE BPEMsI MOXKET BBI-
TONMHATHCA Ha Pa3HOOOpPa3HBIX MHUKpOKOHTpoimiepax [1-4, 6, 9, 10, 12, 13, 15].

* Crarbs noxyuena 10 Hos6ps 2016.
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K TakuM anroputMaM MOXHO OTHECTH aITOPHUTMBI, PEATTH3YIOIINE aBTOMATH3AIHIO
TEXHOJIOTHYECKUX IPOIIECCOB, yIpaBlieHHEe poOoTaMu, 06paboTKy WHpOpMAUU U
T. 1. OcoOblil MHTEpEC MPEICTABISIOT AJTOPUTMBI, MaTeMaTHUecKas pealn3aius
KOTOPBIX OCYyILEeCTBIIeHa Ha ceTsx [leTpu u HelpoHHBIX ceTsx [5, 7, 8, 11, 14]. IIpu
UCIIOJIb30BaHUM MHKPOKOHTPOJICPOB JaXke MpocTast 00paboTka HH(pOpMAIK Tpe-
OyeT 0co00Tr0 BHUMaHUS U TIIATEIbHOW IPOPAOOTKH.

Hwxke ommcaHa mocienoBaTelnbHOCTh JIEHCTBHH 1O paspaboTke 1udpoBoro
ycTpoiicTBa 0TOOpaXkeHus: HH(OpMaluK, pealn30BaHHOTO Ha CBETOAMOIHOM Mart-
pune. B xagecTBe skpana 6buta BIOpana RGB-marpuma pasmepom 8 X § mukcenet,
a U1l yIpaBieHus oToOpaxkeHneM — MukpokoHTpoiuiep ATMEL ATTINY45.

1. MATEPHUAJIbBI 1 CXEMA PABOTHI

ATtiny 45 — sxoHoMuuHbIN 8-pazpsanbiii KMOII mukpokonTpotep (puc. 1),
BBINONHEHHBIN 10 ycoBepmieHcTBoBaHHOW AVR RISC-apxurekrtype. 3a cueT BBI-
TIOJTHEHHS OOJBIIMHCTBA MHCTPYKIMH 32 OJMH MAIIMHHBIN IIMKI MUKPOKOHTPOJLIE-
peI cemeiictBa ATtiny 25/45/85 mocTHTaroT MPOU3BOAUTENFHOCTH | MITH OTIEpaIuii
B CEKyHIy IpH TakTHpoBaHWHU dacToTor |MI'. Mcmons3yemsrii B JaHHOH pabdoTte
MK umeer Bctpoennyro mamsate 4Kb, 3Toro mocratouHo miisi pa3MeIIeHus Ipo-
rpaMMBI ¥ 0K0JI0 80 CHMBOJIOB TSI OTOOpaKEHISI B PeKUME OETyIei CTPOKH.

[IporpammupoBaHie TaHHOTO MUKPOKOHTPOJIEpPAa BO3MOXKHO € UCTIOIb30BaHU-
eM ARDUINO UNO mnpu yclnoBUH, YTO OH 3amporpaMMupoBaH kak ISP-
nporpamMaTop. B kadecTBe cpenpl nmporpamMMupoBaHusi Obiia BbiOpaHa Arduino
IDE, xoTopas no3Bosier Ha s3bike C++ Hanucats nporpammy anst MK. Taxxke nis
9TOH HeNn MOXKHO HCIIONIb30BaTh cpely pa3paboTku oT npousBoautenss MK n s3b1k
AVR-CH, ucnonb3oBaHre KOTOPOro sl UMEIOLIEHCS LeTM HE UMEET MpaKkThye-
CKOT'O CMBICIIA, TaK KaK IIPOrpaMMHpOBaHNe Ha HeM Oosee 3¢ ¢GeKTHBHO, HO U Oojee
TPYIOEMKO.

s paboter OyayT 3ameficTBoBaHBI TONBKO TpH BBIBoma MK (puc. 2), Tak Kak
JUISL YTIIPaBICHUS! CBETOANOJHON MaTpurel (puc. 3) OTINYHO MOJXOIAT CIBUTOBBIE
pEeTUCTpBI, Ul 3aJaHusl MapaMeTpOB KOTOPHIM JOCTATOYHO TPEX YIPABIAIOMINX
JINHUM:

o TaktoBbIil Beixox Serial Clock (PB2);

e BBIXOJ OMTOBBIX UMIYIbCcOB Serial In (PB3);
e poixox-zamenka RCK (PBl), mepeBomdmmii CHBHTOBBIH  PETHCTP
(74HC595TN) B cocTOsIHME BHIBOJIA MJTH COCTOSTHUE 3aTTHCH.
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Puc. 1. Ctpykrypa MK ATTINY45
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Puc. 3. Cxema matpuisr 2088RGB-5

Hcnonp3yemast MaTpuna sBisieTcst COOPKOH ¢ OOIIUM aHOJOM, T. €. JUIS MOJ-
KITIOUEHHST UIMEETCsI TPH IPYIIIBI KaTo0B (110 8 Ha KaXK/IbIH IIBET B CTOJIOIE) U OJJHA
rpyIina aHoOB (110 OHOMY Ha KaXXIIyto CTPOKY). M3 aToM CTPYKTYpHI CIeayeT, 4To
pa3BepTKy MPUIETCs IIPOU3BOJUTH IIOCTPOYHO, T. €. 3a 8 maros. Ho B xone mpoTo-
THITUPOBAHUS Ha MaKETHOM IuiaTe OBUIO BBIACHEHO, YTO €CIIM B KaXKIOH CTPOKE 3a
OIIMH IIIar OTPHUCOBBIBATH Bce TpH IBeTa (red, green, blue), To B 3aBUCUMOCTH OT
3aII0JIHEHHSI CTPOKH SPKOCTH CBEYECHUS OTIIMYAETCS OT COCEAHMX CTpoK. Jlis pemte-
HUS 3TOH MpoOIeMBbl OBLUIO PEUICHO YBEIWYUTh KOMUYECTBO IIarOB OTPHCOBKHU C §
70 24, T. €. B KaX/10il CTpOKe OTIEIBHO OTPUCOBBIBaeTCSA Kaxabli 1BeT. Takxke B
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X0JIe 9KCTIEPIMEHTOB OBIIO BBISICHEHO, YTO YacToThl 1MI'I1 HemocTaToYHO A CTa-
TUYHOTO BBIBOJA, a 4acTOTHI B 8 MI'I], T. €. MaKCHMaNbHOW TPH HCIIOIE30BAaHIH
BCTPOCHHOTO TAKTHPYIOMIETO 3JIEMEHTAa, HOCTATOYHO IS TOTO, YTOOBI YeIOBEYe-
CKI/Iﬁ TJia3 HEC MOT' 3aMCTUTH MepHaHI/IH. Ta1<>1<e BO3MO>XXHO HCIIOJB30BAHHUEC BHCIIHC-
ro KBapIeBOro ocuwuisTopa Ha 16 MI'1, HO A7 TOCTaBIECHHOM 3ama4ydl 3TOTO HE

Tpedyercsi.

QB Output O vCe

QC Output Q4 Output

QD Jutput Serial In

QE Output

QF Output RCK

QG Jutput Serial Clock

QH Output Serial Clr
Ground Q!

Puc. 4. Cxema capurosoro peructpa 74HC595N

ol

Pabota co cABUTOBBIM perucTpoM (puc. 4) MO3BOJISET MOTYyYUTh OOJBIIIOE YHC-
JIO BBIXOZOB (KpaTHO &) IyTeM NOCIIeOBATENLHOTO COECOUHEHHS. YTIpaBieHUE
C/IBUTOBBIMH PETUCTPaMU MPOMCXOANT IO CIIEAYIONIEMY AITOPUTMY.

e VYcranoBka 3amenkun (LATCH) B cocrostane LOW mepeBomut peructp B
PEKUM 3a1aHHS BBIXO/IOB.

e [lepenaua ummynbca COCTOSHUS IEpBOro BbIxoaa, 3ateM nepesog CLOCK B
cocrostune HIGH u o6patno B cocrosiane LOW uist puKcHpoBaHus iepelaHHOTO
HMITYyJIbCA.

o [loBTOpeHHe NpeAbIayIIero MyHKTa JUis BCEX BBIXOJOB CIBHUTOBOTO PETrH-
CTpa/COOPKH PETHCTPOB.

e VYcranoBka 3amenku (LATCH) B cocrossane HIGH mepeBogut peructp B
pexxuM paboTHI.

B pabore ucnonb3yercst 4eThIpe CIBUTOBBIX PETHCTPA, TaK KaK MaTpUIa HMEeT
32 HOKKHM IS TTIOKITFOYEHHUS
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2. MPOEKTUPOBAHHUE CXEMBI U ITIOATI'OTOBKA IIJIATBI

Jns pazpaboTku cxembl ObUIa HCIIONB30BaHA MPOTpaMMa, TO3BOIIIONIAS pa3-
MEIIaTh JIEMEHTHI U COCIUHSIONINE TOPOKKA. B Xome pa3paboTku ObumH mobOaBie-
HBI CBETOIMOJ TSI KOHTPOJISA MUTaHUS IUIaThl, cTabunmmzatop LM7805 s momyde-
HUS HampsDKeHUS B 5B U BRIKITIOYATENb I pa3pbiBa enu nutanus. [loryanBimas-
Csl CXeMa [T0Ka3aHa Ha puc. 5.

ShYUITTA

Puc. 5. Cxema neyaTHO# 1u1aTel, pa3paboTaHHas B IporpaMmme

Jns mepeBoja Ha TEKCTONUT OblIa NPUMEHEHa TaK Ha3blBacMas JIa3epHO-
YTIO)KHAs TEXHOJIOTHSL, CYTh KOTOPOH 3aKIIF0YaeTcs B TOM, YTO CXeMa IUIaThl paclie-
YaThIBaeTCs Ha TIIIHIEBOW Oymare Jia3epHBIM IPHHTEPOM, IIOCJIE 4ero JIHCT IIpH-
KJIaJbIBAaeTCsl K TEKCTOJIUTY M C IOMOIIBIO YTIOra (T. €. HarpeBa TOHEpa Ha JIHCTE)
BCE C JIMCTa EPEBOJUTCS Ha JIUCT TEKCTONIUTA. 3aTeM NPOUCXOIUT YAAJICHUE JIUCTa
U TpaBJICHUE TEKCTOJIHUTAa B PacTBOPE XJIOPHOTIO Xkeje3a. 3aTeM HeoOXOAUMO C Io-
MOIIBIO TOHKOTO CBEPJIa MPOCBEPIIUTH BCE ITOCAI0UYHBIE OTBEPCTHS ISl YCTAHOBKH
3JIEMEHTOB, U IJIaTa FOTOBA AJ1 COOPKH.

Pe3ynbraT cOOpKHM MpezcTaBieH Ha puC. 6.
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Puc. 6. Pesynbrar cOopkn

3. PASPABOTKA NIPOTPAMMBI JUIs1 ®OPMHUPOBAHUSA TEKCTA

Jliist 3aaHust 0TOOpaYKaeMOro TEKCTa OeryIeil CTPOKH HUCIIONb3YETCs MACCHB
0aliToB (C IIETBI0 YMEHBIICHHS 3aHUMAeMON MaMSITH), KOIWYECTBO 3IIEMEHTOB
JOJDKHO OBITH KPAaTHBIM .

Bo3MoxHBIE 3HaUEHHS B MACCHBE!

0 — Gemblif IBET,

1 — po30BbIil 1IBET,
2 — romy0otii BeT,
3 — CUHUH LIBET,

4 — KeNThIN LBET,

5 — KpacHbIH 1IBET,
6 — 3eJIeHBIN LIBET,

7 — yepHBIH (ITycTas sueiika) 1BeT.
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[Ipumep — 3amanme OYKBBI «A» OETBIM IIBETOM:

Puc. 7. Harnsaauslit npumep
3a7aHus TEKCTa

[Iporpamma Juisi reHepaly TEKCTa MPECTaBIseT cO00i Habop 3armporpaMmmu-
POBaHHBIX MacCHUBOB JJIs pycckoro andasuta, yucena 0—9 u 3HakoB —, ?, |, KOTOphIC
(opMaTHPYIOTCS COTJIACHO BBEAEHHOI CTPOKE W BBIBOJSTCS B (ailil, copep)uMoe
KOTOpPOTO He00X0IMMO 3arpy3uth B MK.

VcxomHBIH TEKCT MPOrpaMMBI:

#include <iostream>
#include <string>
#include <fstream>
#include <cstdio>

using namespace std;
string alph = "0123456789f,dult;pbgrkvyjghcneal[wxio]lsm’'.z ?!-";

int ret_num(char ch){
for(int a = @; a < alph.size(); a++) if(alph[a] == ch) return a;
return @;//BepHyTb 3HaK BoMpoca

}

int main(int argc, char* argv[]){

int sym[][50] = {

//@
{3,1,1,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,1,1},
//1
{3,0,1,0,1,1,0,0,1,0,0,1,0,0,1,0,0,1,0,0,1,0,1,1,1},
//2
{3,0,1,1,1,0,1,1,0,1,0,0,1,0,0,1,0,1,0,1,0,0,1,1,1},
//3
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{3,1,1,1,1,0,1,0,0,1,0,0,1,1,1,1,0,0,1,0,0,1,1,1,1},

//4

{3,1,0,1,1,0,1,1,0,1,1,0,1,1,1,1,0,0,1,0,0,1,0,0,1},

//5

{3,1,1,1,1,0,0,1,0,0,1,0,0,1,1,1,0,0,1,0,0,1,1,1,1},

//6

{3,1,1,1,1,0,1,1,0,0,1,0,0,1,1,1,1,0,1,1,0,1,1,1,1},

/17

{3,1,1,1,1,0,1,0,0,1,0,1,0,0,1,0,1,0,0,1,0,0,1,0,0},

//8

{3,1,1,1,1,0,1,1,0,1,1,0,1,1,1,1,1,0,1,1,0,1,1,1,1},

//9

{3,1,1,1,1,0,1,1,0,1,1,0,1,1,1,1,0,0,1,0,0,1,1,1,1},

//a

{3,0,1,0,1,0,1,1,0,1,1,0,1,1,1,1,1,0,1,1,0,1,1,0,1},

//6

{3,1,1,1,1,0,1,1,0,0,1,0,0,1,1,0,1,0,1,1,0,1,1,1,1},

//B

{3,1,1,1,1,0,1,1,0,1,1,0,1,1,1,0,1,0,1,1,0,1,1,1,1},

//r

{3,1,1,1,1,0,1,1,0,0,1,0,0,1,0,0,1,0,0,1,0,0,1,0,0},

//A

{5,90,0,1,0,0,0,1,0,1,0,0,1,0,1,0,0,1,0,1,0,0,1,0,1,0,1,1,1,1,1,1,0,0,0,1
,1,6,0,9,1},

//e

{3,1,1,1,1,0,0,1,0,0,1,0,0,1,1,1,1,0,0,1,0,0,1,1,1},

/7%

{5,1,0,1,0,1,1,0,1,0,1,1,0,1,0,1,0,1,1,1,0,0,1,1,1,0,1,0,1,0,1,1,0,1,0,1
,1,0,1,6,1},

//3

{3,1,1,1,1,0,1,0,0,1,0,0,1,1,1,1,0,0,1,1,0,1,1,1,1},

//n

{4,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,1,1,1,1,0,1,1,0,0,1},

//%

{4, o,1,1,0, 0,0,0,0, 1,0,0,1,1,0,0,1,1,0,0,1,1,0,1,1,1,1,0,1,1,0,0,1},

//K

{3,1,0,1,1,0,1,1,0,1,1,1,0,1,1,0,1,0,1,1,0,1,1,0,1},

//n

{3,0,0,1,0,1,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1},

//m

{5,1,0,0,0,1,1,1,0,1,1,1,0,1,0,1,1,0,1,0,1,1,0,1,0,1,1,0,1,0,1,1,0,1,0,1
,1,9,1,0,1},

//H

{3,1,0,1,1,0,1,1,0,1,1,0,1,1,1,1,1,0,1,1,0,1,1,0,1},

//0

{3,0,1,0,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,0,1,0},

//n

{3,1,1,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1},

//p
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{3,1,1,e,1,0,1,1,0,1,1,1,0,1,0,0,1,0,0,1,0,0,1,0,0},

//c

{3,1,1,e,1,0,1,1,0,1,1,0,0,1,0,0,1,0,0,1,0,1,1,1,1},

//T

{3,1,1,1,0,1,0,0,1,0,0,1,0,0,1,0,0,1,0,0,1,0,0,1,0},

/1y

{3,1,0,1,1,0,1,1,0,1,0,1,1,0,0,1,0,0,1,1,0,1,1,1,0},

//¢

{5,0,1,0,1,0,1,0,1,0,1,1,0,1,0,1,1,0,1,0,1,0,1,1,1,0,0,0,1,0,0,0,0,1,0,0
)e}ell)e)e})

//x

{4,1,0,0,1,1,0,0,1,0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0,1,0,0,1,1,0,0,1},

//u

{4,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,0,1,1,1,0,0,0,1},

//4

{3,1,0,1,1,0,1,1,0,1,1,0,1,0,1,1,0,0,1,0,0,1,0,0,1},

//u

{5,1,0,1,0,1,1,0,1,0,1,1,0,1,0,1,1,0,1,0,1,1,0,1,0,1,1,0,1,0,1,1,0,1,0,1
)8)1)1)1)0})

//y

{6,1,0,1,0,1,0,1
Je)e.‘l)l)lllll}e)e)e)

//v

{5,1,1,1,0,0,1,0,1,0,0,0,0,1,0,0,0,0,1,0,0,0,0,1,1,0,0,0,1,0,1,0,0,1,0,1
Je)e.‘l)l)e})

/ /bl

{5,1,0,0,0,1,1,0,0,0,1,1,0,0,0,1,1,0,0,0,1,1,1,0,0,1,1,0,1,0,1,1,0,1,0,1
11)1.‘0)0)1})

//b

{3,1,0,0,1,0,0,1,0,0,1,0,0,1,1,0,1,0,1,1,0,1,1,1,0},

//3

{4,0,1,1,0,1,0,0,1,0,0,0,1,0,0,0,1,1,1,1,1,0,0,0,1,1,0,0,1,0,1,1,0},

//w

{5,1,0,0,1,0,1,0,1,0,1,1,0,1,0,1,1,0,1,0,1,1,1,1,0,1,1,0,1,0,1,1,0,1,0,1
,1,0,0,1,0},

//a

{3,0,1,1,1,0,1,1,0,1,1,0,1,0,1,1,0,1,1,1,0,1,1,0,1},

//npoben

{2,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

i,e,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1,0,1

//?

{3,0,1,0,1,9,1,1,9,1)0,0,1)0,1,6,0,1,0,0,9,0,6,1,8,},

/7!

{1J1)1)1)1)1J1)911)})

//-
{4,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0},
}s
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cout << "Text generator for attiny45 RGB controller.\nVer 1.0\n\n";

cout << "Print text (russian alph. and digits ©-9) in english keyboard
layer than press enter." << endl;

string str;

getline(std::cin, str);

for(int b = @;b < str.size();b++) cout << ret_num(str[b]) << " ";
cout << "Start converting..." << endl;
string out = "";

int len, num,count = 0;

for(int s = @; s <
out += "7,7,7,7,7,7,7,7,";
for(int a = ©; a < str.size(); a++){
num = ret_num(str[a]);
len = sym[num][@];
if(s == @) count +=len;
for(int b = 9; b < len; b++){
if(sym[num][1+s*len+b] == @) out += "7";
else out += a%7+48;
out+=",";
}
out += "7,";if(s == @)count +=1;
}
out += "7,7,7,7,7,7,7,7,\n";
if(s == @) count +=16;

}

ofstream fout("out.txt");
fout << count << "\n" << out;
fout.close();

return 0;

}

4. UICXO/IHBIN KOJI MPOTPAMMBI MK

#include <avr/pgmspace.h>

int dataPin= 3;

int clockPin = 2;

int latchPin = 1;

int len = 73;//8nMHa CTpoku

int print = 5;//ckopocTb oTobpaxeHus

const PROGMEM byte ch[] = {
//maccuB TekcTa

3

void setup() {
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len -= 8;

pinMode(latchPin, OUTPUT);
pinMode(clockPin, OUTPUT);
pinMode(dataPin, OUTPUT);

}

int thisRow = @, thisCol = 0;
int count = @, count2 = 0;
void loop() {
int count = 0;
if(count2 == len) count2 = 0;
while(count < print){
for(int a = 9; a < 24; a++){
digitalWrite(latchPin, LOW);
for(int ¢ = 0; c < 24; c++){
if(c < 8){//BLUE
if(thisCol == 0){
if(pgm_read_byte(ch + thisRow*(8+len)+c+count2) >
3) digitalWrite( dataPin, HIGH );
else digitalWrite( dataPin, LOW);

else digitalWrite( dataPin, HIGH);
} else if(c > 7 & c < 16){//GREEN
if(thisCol == 1){
if(pgm_read_byte(ch + thisRow*(8+len)+c-8+count2)
== 2 || pgm_read_byte(ch + thisRow*(8+len)+c-8+count2) == 3 |
pgm_read_byte(ch + thisRow*(8+len)+c-8+count2) >5) digitalWrite( dataPin,

HIGH );
else digitalWrite( dataPin, LOW);

else digitalWrite( dataPin, HIGH);
} else { //RED
if(thisCol == 2){
if(pgm_read_byte(ch + thisRow*(8+len)+c-16+count2)
== 1 || pgm_read_byte(ch + thisRow*(8+len)+c-16+count2) == 3 ||
pgm_read_byte(ch + thisRow*(8+len)+c-16+count2) == 5 || pgm_read_byte(ch +
thisRow*(8+len)+c-16+count2) == 7) digitalWrite( dataPin, HIGH);
else digitalWrite( dataPin, LOW);

else digitalWrite( dataPin, HIGH);

}
digitalWrite( clockPin, HIGH );
digitalWrite( clockPin, LOW );

¥
for(int b = 9; b < 8; b++){
if(thisRow == © && b == 3) digitalWrite( dataPin, HIGH

)5

HIGH );

else if(thisRow == 1 && b == 2) digitalWrite( dataPin,



156 A.U. Heszsanos, U.U. Mockeuués, E./l. Kapos
else if(thisRow == & b == 1) digitalWrite( dataPin,
HIGH );
else if(thisRow == & b == 0) digitalWrite( dataPin,
HIGH );
else if(thisRow == & b == 4) digitalWrite( dataPin,
HIGH );
else if(thisRow == & b == 5) digitalWrite( dataPin,
HIGH );
else if(thisRow == & b == 6) digitalWrite( dataPin,
HIGH );
else if(thisRow == & b == 7) digitalWrite( dataPin,
HIGH );
else digitalWrite( dataPin, LOW );
digitalWrite( clockPin, HIGH );
digitalWrite( clockPin, LOW );
}
digitalWrite(latchPin, HIGH);
thisCol++;
if(thisCol == 3){
thisCol = 9;
thisRow++;
¥
}
thisCol = 0;
thisRow = 0;
count++;
}
count2++;
}
3AKIIOYEHHUE

B nanHO# paboTe ObUIM JOCTUTHYTHI IMOCTABJICHHBIC IIENH, cOOpaHHas cxema
MIOJTHOCTBIO TOTOBA JUIA MCHOJIB30BaHUS B APYrHX MpoekTax. Taxke ObLI MOIydeH
HaBeIK B nporpammupoBannd MK ATTINY4S5, npoexktupoBannu 1 cOOpKe medat-

HBIX IJIaT.

BJIATOJAPHOCTH

ABTOpPHI BBIPaXXalOT CBOIO MCKPEHHIOIO OJIarofapHOCTh mpodeccopy Kadeaps
aBTOMaTHKH A.A. BoeBoe 3a moMomIb pH BEITIOJIHEHUH PadoT, a TaKkKe MOJIe3HOe

00CYXIIeHHE MOTy4IEHHBIX PE3YIbTaTOB.
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The applicationof microcontrollers is becoming increasingly widespread in various areas of
information processing. Actual questions on the implementation of various algorithms, the de-
velopment of software, is encountered in an increasing number of papers. Some algorithms are
fairly simple, but require careful software development. But there are more complex algo-
rithms, that should simulate the functioning, for example, of neural networks and Petri nets. In
this paper, we show the sequence of designing a device that, at the first sight, is not complex
but which requires careful study. The study outlines the progress of the project to create an
LED matrix for displaying any information.
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