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MULTIFUNCTIONAL EXPANSION BOARD FOR STUDYING MICROCONTROLLERS PROGRAMMING
BASED ON ARDUINO

V.A. Rachis, D.l. Ptashnik
(Tomsk, Tomsk Polytechnik University)

Arduino offers a way to easily and quickly prototype and build electronics projects. Also, for proto-
typing, it’s not the best option, as it sacrifices some ease of use for versatility, resulting in the need to add a
large amount of extension boards (shields) or custom PCBs to make it function as needed. The solution pro-
posed is to make an extension module, which will attach to the Arduino Mega 2560 and reroute all of the
standard pins to special ports which will each enable the fast and easy connection.

Key words: Arduino, Extension board, Shield, Learning kit, Universal shield, Utility board, Expan-
sion Module, Multi-shield, WiFi, Bluetooth, Gyroscope, IR sensor, Transistor Bridge, LED, Sensor, Input,
Output, Potentiometer, Motor, Servo.

BBenenne. MUKPOKOHTpOJIIEp — MHKPOCXEMa, IMpelHa3HaYeHHas JJIsl YIpaBIEHUS dJIeK-
TPOHHBIMH YCTPOUCTBAMH. DTO OJHOKPHUCTAIBHBIN KOMIBIOTEP, CIIOCOOHBIN BBIMOJIHATH MPOCTHIC
3amaun. [1]

Arduino — rutathopma Ui MPOSKTHUPOBAHKS AICKTPOHHBIX YCTPOMCTB, B3aUMOJCHCTBYIO-
IIUX C OKPYXKAIOIIEH CpeIoi MPpH MOMOIIN CIEIHATBHBIX TaTYHKOB. [2]

IIpo6aema. IIpu u3yyennn ocHOB padoTH! ¢ mIathopMoii Arduin0 y HaYMHAIOMIMX BO3HH-
KalOT CJIOKHOCTH C MOJKIIIOYEHHUEM HEKOTOpod mepudepuu, Tak Kak oHa TpeOyeT BHEAPEHHS B
CXEMY JOTOJHUTEIbHBIX 3JIEMEHTOB, HAIPUMED, PE3UCTOPOB MK Au0A0B. Kpome 3To crout 3ame-
TUTh, YT0 Ha Arduin0 mMajo BBIXOJOB IMHUTAHUSA U OOILICH MIMHBI, KOTOPbIE TPEOYIOTCSA MOYTH IS
Ka)KJIOTO YCTPOICTBA.

CymecTByoiue pemeHusi. Bo-nepBbiX, UCHoIb30BaHUE MaKeTHOW Iuiathl. OpHAKO, He-
CMOTpSl Ha TO, YTO OHA OOJIer4aeT MOJKIIOYEHHE MUTAHUS U yA0OHEe pacroyiaracT BBIXOAbI IS
KOHHEKTOPOB, OCHOBHOW MpPOOJIEeMbl MAaKEeTHBIC IJIAThl HE PEUIAIOT, TaK KaK B CXeMY HY)KHO BKJIIO-
4aTh MUKPOAJIEMEHTHI.

Bo-BTOpBIX, HCMONB30BaHKE TJIAT PACHIMPEHUs (LIWIIOB), KOTOPhIE UMEIOT ClielraIbHbIe
BBIXO/IbI JUIsI KOHHEKTOpOB. Ho MHOTAa MpUXOIUTHCS MOAKII0YaTh HECKOIBKO TaKUX IJIAT, U KOT/1a
UX KOJIMYECTBO AOXOIUT JIO YETHIPEX, TO MOYKHO CTOJIKHYThCSI C HEKOTOPBIMH MTPOOJIEMaMU:
® HEKOTOPBIE IIWJIIbI MOTYT KOH(JIMKTOBATh, TAK KAK OHH MCIOJIb3YIOT OJMHAKOBBIE BBIXO/IbI
® MOIYT HE UMETh KOHHEKTOPOB JIJIsl NOJKIIFOUEHHS K HUM CBEPXY €II€ OTHOM IIaThl
® YHOIJa HIMJIJaMU HEBO3MOKHO MOJIb30BAThCS, BEb UX PA3bEMBI 3aKPBIThl BEPXHUMU IJIaTaMHU

Co0cTBeHHOe peleHue. PemnTh Bce ykazaHHBIE paHee MPOOIeMbl MOKHO CO3/IaHHEM Iija-
ThI, COJEpXKAIIed CXeMbl MOJIKIIOYEHUS OOJNBIIMHCTBA CTAaHAAPTHBIX THUIOB YCTpoicTB. Kaxmoe
YCTPOMCTBO MOKHO OyJIET BCTAaBUTH B CIICIIUATIBLHBIN Pa3beM.
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Moayne coOupaercss U3 HIECTH IUIAT B Napajuienenues u noakiodaercs k Arduino Mega
2560 (pucyHnok 1).
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Pucynok 1 — Cxema mokitoueHus 1aTIMKOB

Ha cxeme npexacraBieHbl:
® THUITBI M KOJMYECTBO YCTPOHCTB, KOTOPBIE MOXHO OYJET ITOIKITIOYHTh
® IPOTOKOJIBI, IT0 KOTOPBIM JATYUKHU MEPEIAOT JaHHbBIS
e cXeMa IMOJKII0YEHUS pa3bEéMOB JIJIs JATUUKOB K IIaTam

OCHOBHBIMU Han0O0JIee YaCTO HCIIOJIb3YEMbIMH THIIAMHU YCTPOMCTB SIBJISIOTCS JaTUYUKH TEM-
MepaTyphl, BIIAXXHOCTH, JABJICHUS, BECa, PACCTOSHUS, CBETA, [HKOWCTHKHU, 3yMEPhI, CEPBOITPHUBOIBI,
CBETOAMOIBI M Apyrue. OHM MOJKIIOYAIOTCS 10 IPOTOKOJIAM IZC, OneWire, Serial, a Taxxe depes
aHAJIOTOBBIE W MU(PPOBHIEC TIOPTHI MO YACTHBIM MPOTOKOJIAM. Takke, HECKOJIBKO paccCMaTpUBAEMBIX
JATYUKOB HCIOJIB3YIOT I’C ¥ JONONHUTEIBHBII nudposoii nopt. Takum oGpa3zom, TpeOyercs
MPEA0CTaBUTh HA0OP MU(PPOBBIX BXOI0B-BBIX0I0B BMECTE C MMUTAHUEM M OOIIEH ITUHOM JJIs CBETO-
JTUOJI0B M KHOTOK. TpebOyercs HaOop mopToB aid moakiaodeHus mo OneWire u 1°C ITPOTOKOJIOB,
aHaioroBble BX0bl, [IIMM-niopThl mj1st yrpaBiieHHs] CEpBOMPUBOAMHU U TjIaTa CHJIOBOTO MUTAHUS
s Hux. Kpome atoro ects Berpoennsie Bluetooth, Wifi, Ir Mmoaymu, rupockorn, KHOIKH, CBETOIU-
oasl u LCD skpaH.

Taxoke JUIsl TI0JIB30BAaHUS paCIpeACIUTEIbHBIM MOAYJIEM OyleT HamucaHa OuOnIMoTeKa, B
BO3MOYKHOCTH KOTOPOW OYIyT BXOJWTh NPHUHATHE IAHHBIX C JAaTYUKOB, a TaKXKe YIpaBJICHUE
octasibHOM Tiepudepuii. Takas OuOnIHOTEKa OOJETYUT MPOTPpaMMHUPOBAHUE, TaK KAaK HECKOJIBKO
CTpPOYEK MOJIHO OyJIeT 3amucaTh KaKk OJHY KOMaHAy, HAalIpuMep, CEMb CTPOUCK JIJIS IMOJyYeHUs aH-
HBIX C YJABTPa3BYKOBOI'O JAaT4yrKa Oyaer 3ameHeHbl «a = UltrasonicGet()».

Takum oOpazoM, UTOrOBas pa3pabOTKa perracT He TOJBKO MPOoOIeMy MOAKIIOYCHHS, HO U
obrneruaer Hamucanue kojaa. HaunHaromue He TONbKO 6€3 Tpyda MOTYT MOAKIIOUUTH Pa3IUvHbIE
ycTpoiictBa Kk Arduino, HO U MPOrpaMMHUPOBATh OYJIET JIerye.
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