APIZTOTEAEIO
MANEMIZTHMIO
OEZZAAONIKHZ

TvMEMA HMMTY. TOMEAY HAEKTPONIKHY

MIKPOEIIEZEPTAYTEY KAI [IEPI®EPEIAKA

3n Epyaocia

YurtdkTng :
XPHETOE XOTTOTPIAHY
AEM:8997

cchoutou@ece.auth.gr

Aibdoxov :
ITATTAETSTAOIOT IQANNHY

ygp@ece.auth.gr

28 Touviou 2020


mailto:cchoutou@ece.auth.gr
mailto:ygp@ece.auth.gr

Muxpoeneiepyaotéc xan Hepipepetaxd 3n Epyaoio

1. EmIArorg

Yy nopoloo gpyacia To {nroduevo ftav 1 LAomoinom evog “€Eunvou VepUOCTATN” YENOLLOTOWVTAS
avoantuéloxd Nucleo-F401RE  tng etoupioc ST Microelectronics. H tehiny) egapuoyy Yo npénetr va
€xer 00ovr), leds owoOnthpa Veppoxpascioc xon arodntipa eyylTNTaS, VAXE Tou dev elvan Stordéatpa amod
T0 avantuiloxd. T'a o oxomd autd anogacioaue Vo TEOYWENCOLUE TNV EEYUCIa ALYdXL TUPAUTAVE XAl
va xataoxevdooupe évor shield yiwr to Nucleo, to onolo evowpat®dvel oe €val TUTWUEVO XUXAWUO O
Ta amapaltnTa ototyelo. Téhog, Adyo tou 6Tl 1) Blemay| ¥eNoTN TNG EXPOYNONS oy Alydna “@Twyr”,
Thpaue TNV TewToBoukior xou VAomolooue éva uxed  serial interface to omolo unopel va yenowonomdet
xan yia var puduioet Tov Yeppootdtn. H avdntuin éywve oe yYhwooa C xou ypnowwomolinxe to epyaheio
Keil uVision. O x®dwag tne epyaciog, g mopolods avapopds, ohhd xou To. OYEDL TNG XATACKEVTG
UTEEYOLY XAl OTOV TEOCKTUXO SEIVer TOU GUVTUXTY, GTO ATMOVETHELO VLo TNV QYA

2. TIAPAAOTEA
Y10 nopadotéo .zip apyelo umopeite va Peeite:

e Tov xatdhoyo /src mou mepéyel TOV xWOXA NG EPUPUOYNG.

e Tov xatdhoyo /Libraries nou nepiéyel 1ov xddxa twv BBAOUNUGY TOU YeNoLonoouUE, GTKC
t0o CMSIS xou to ST HAL, ohA& xou toug drivers yuo T TepLpPeQeLond.

e To apyeio report.pdf mou elvan 1 nopodoa avapoed.

e Tov xatdhoyo /Keil mou mepiéyel to project mou yenowonouidnxe oto Keil.
Y10 project oauté mEpEyovTon ETTAEWY Ol pLUUIoELS XoddS xou Tar apyela amd Tic BiBAlodrixeg Tou
XenoLomotfinxay.

I v topoloa epyacia yenowonojoaue o CMSIS xou to STM32F4xx HAL mou mapéyet 1
etupio ST o7o enlonuo anodetripd tne. H emdoyr autod évavtl twv apyelov and 1o STM32F4xx
Std_ Peripheral mnou mepieyétav oto e-learning Tou podfuatog €ywve yia va ouufodicovue pe Tic
BBhovxec mou mpotelvel 1 xataoxeudoteia etapla. Enlong n yerorn toug €yive oo (Blo youniod eninedo
e STM32F4xx Std Peripheral xdt to omolo mpoteiveton xou and tov diddoxovia. EEdAAov
Mia vihnAdtepov emmédov xpnomn o6ev Ua eiyxye vonua kalang Oa E€pevye ano tov

pnatnoaxdé yapakrnpa tng €pyaociag.
3. TAOIOIHSH

3.1.  Kotaoxeuy| tou shiled

H ulornoinon tng epapuoyrc éyve oe 0o gdoeg. H mpwytn Aray n avdntun xou xataoxeun tou shiled.
Avuté to xoppdT dev Ytay oto amoutoUeva xat Ylowtd dev Yo aoyoindolue tohd nopouscialovtds To. Oa
TEETEL OUWC VoL avapépouye xdmnota Paowxd otolyela. 'Etol ev ouvtoplo 1 xataoxeur anoptileton and:

o Mt 096vn LYPADY XpUoTIMA WY 2 x 16, oe 4bit mapdhhnin emxowvwvia pe tov enelepyaot.
Exto¢ and v emixovovia o enelepyaothc eAéyyel xou to back light péow evoc pixpot MOSFET,
tou MMBF170. H oddévn elvon o pévipo write mode, uiag xou o axpodeéxtng RW  elvan
GUVOESEUEVOC UOVIHA OTNV YEIWOT).

e Eva relay timou latching, to G2SU-2 ocuvdedeuévo péow H-véqupac.

H emoyr latching relay €ywe pe yvopova tny mdovr xotavehwon Tne XaTtaoxeung oe Tepintwon
HEANOVTIXAC YPNoNg TNG. e W TETOLX TEPIMTWOoN VK Tol UTOAOLTA UAXE TNG XATAOXEUTS Alyo
TOAD Yo unopoloay Vo TEPLORIOOLY TNV XATAVIAWGT, Toug, To relay Vo €mpeme Vo xATUVOAGVEL
CUVEYELDL PEVKOL VIO VO TOROUEVEL OTTALOUEVO.

e ‘Eva aiodntriplo depuoxpaciog tomou DS18B20.

To aonthiplo auTd xdvel yenorn Tou TpwtoxdAlou emixowvwviag 1-wire tng Dallas semicon-
ductors. Iloapdra autd oTny xataoxeun eivar cUVBEDEUEVO Ot oelplax emixovewvia Tou  shield,
emiTpémovTag €TOL TN yenor Tou [application note 214 tng maxim, 6mou meplypdpeTon £vag TEOTOG
onwoupyiag Tou ypoviopol tou l-wire bus yenowonowwvtag TN oeplox Yopa. Me tov TpdTO


https://git.hoo2.net/hoo2/Micro2020/src/branch/master/assignment_3
https://www.maximintegrated.com/en/design/technical-documents/tutorials/2/214.html
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Xxhpa 1: 8D arnexdvion tov PCB.

oawtd 0 enelepYAC TG AMOOECUEVETAUL amd TOV PopTo Vo dnutovpyel axplfelc ypovoxaduoteproels,
TOAVOTATH OMEVEQYOTOWWVTAS Tot interrupts xow aprvel €vol TEPLPEPELANO TOU VO EXTEAECEL QUTH
1 OOUAELd.

e 'Eva aiodntiplo eyyidtnrag HC-SRO04 mou Aettoupyel ue unepryouc.

o Aidgopa “UixpolToLxa” UAXE, OTws Teav{loTop-dxLd, AVTIOTAoELS, TUXVLTES, leds x.o.

3.2.  Odnyoc tou Nucleo xan tou shiled

H 8ebtepn @don e avdntuing Rrav o mpoypauuotiopds. O enelepyaothc mou @épel 0 €V AOYO ova-
ntulaxd ebvor TOAD YeyohOTepog amd T avayxeg Tng moapovoag epyasiac. 'Etol to utocuo thpato Tou
yenowwonotooye oy eAdytota. o tnv axplBela Eyive yeron:

e Tou SysTick timer ¢ don yétpnong yedvou.
H ocuyvotnta mou emhélope ebvan to 1Khz, to onolo pac odnyel oe enopxéc Brua Imsec .

e Tou GPIO vy Vv avdyvwor Tou xouumol xou TNy odfynon tou LED  tng mhaxétag, ohhd xou
NV 00HYNON OAWV TV Preloxey onudtwy tou shield.

e Tou RCC v tov éAeyy0 ot TwV ONUETWY pOROYLOU E0WTERIXE TOU ENMEEERYAOTYH OTaL SLdpopo
UTOGUOTHUOTA.

e Tou Cycle count pnyoviopol ctov debugger.
O ev Aoyo pnyaviouds YenoWomolfUnXe Yior TNV HETENOY TOL YeOVOoL amdxeLomne Tou acvntneiou
eyyoTNnTOC.

A&ilel lowe oe auTO TO OMUEID VAL AVAPECOVUE TS YLOL TNV UETENOT XEOVOU YEYNOWOTONCOUE UETO-
BAntéc v amapldunon twv dwxonoyv tou SysTick. H eqoappoyn étol unopoloe BAEnovtag Ty Ty
TOUC VA EYEL EXOVAL TOU YPOVOU TOL EYEL TEPACEL AMd TO POWET Up.

It Ty 087y nomn twv nepipepelaxdy tou shield ypnowonoooue emniéoy:
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o Troeplaxy USART2 yio v emxowvwvio Ue T0 UTOAOYLOTH.
Ty YOpa auth) TN Yenotwonoooue Yo TNy dnuovpylo evog command interface, péow tou omolou
unopolue va BoVUE TNV XATAGTACT) TOU YEPUOCTATY, AN xou vor Tou ahhd&oupe T puduioels.

o Ty oepiaxy USART6 vy to 1-wire.
H yerion authc tng Y0poag €ytve 0TS avapepinxe xal TAEAmdve) CUUQWVL PE T 0dnylec Tng
maxim-ic (Dallas semiconductors).

E8¢ Yo mpémer v avapépoupe nwe oto nucleo o oxpodéxtec tne oetptoxic emxowvwviog (D0O-D1)
elvan ouvdepévol oty oetploxt) tou "USB to serial” tou ST-LINK2. T va cuvdéape péow oautev Twv
oaxpodEXTAOY T oetploxn Yoo To 1-wire Tou shield otov enelepyooty|, Yo énpene va totodetolooue Ta
jumpers SB62, SB63. 'Etol 1 xotaoxeur| pog Yo tAnpoloe Ti¢ mpodlaypapée TNS EXQPWYNONG, dhAd Bev
Yo elye v €€tpa SuvatodTnTa Tou serial console.  Avtautol Aowndv “agrioope” To nucleo omeipoyTo xou
ouvdéoaue TN oelploxy) Tou shield ot Yopor USARTG, uéow twv morpho headers. Autd pog agrivel
ue To configuration mou meplypdape TaPATAVE, EVE 1) XATAOKELY| Hog €lvon 1 (Blar lte LAOTOLCOLYE
HOVO TIC TPOdLOYPAPES TNG EXPOVNOTE elte uAoTotoouue xou To é€tpar command interface.

3.3.  Odnyodc mepLpepeLox @y

Ytov xatdhoyo Libraries/drivers/ extéc and toug odnyolc tou nucleo xou tou shield, undpyouv
oL 007 YOl TWV TEPLPEPELOX®Y TAvVe oto shield, olhd xou oL emmAéwy Aettoupyieg ToL YEEICTAXOUE Yia
v opt hertoupyior Touc. O odnyol eivon oe Lebyn apyeiny xddixa-xepolidoc( .c/.h ) o o xodévac
amotehel éva module. H avolutixy) nopousiaon tou xdoixa €66 Yo mAdtiole ywels va tpocgépet tinote
yerowo. O avoapépoupe Oune cuvontxd to xdde modul- dxi xou Tov TEéTo Aettoupyiog TOu YEVIXA.

o jiffies:
Y10 module owté puduilovye éva timer tou enelepyaoTth OOTE Vo PETEAEL abLEXOTOL €Y pL Wit TN
ue auto-reload. Kdvovtog yerion autol Tou timer pnopolPe GTN GUVEYELXL VO ONULOLEYHCOUUE
yeovoxaduoteprioelc uixpoTepeC and to time base tng eqappoyrc.

e deque08:
To module oautd viomoiel wo double-ended queue. Tryv ovpd auty| TN YeENOWOTOWLUE GTT|
oelploxt| ETLXOVKVio HE TOV UTOAOYLOTH Yl To  serial console. H uhomoinom elvan “éco object
oriented yiveton”. Ot cuvoptroelg dnAadr Tou module €youv dheg éva delxtn o éva “avtixe-
{uevo” timou ovpdc mou mallel To pého Tou this pointer AWy YAwoowv. ‘Etol unopolue vo
XEYOWOTOLCOVUE TEPLOCOTERES and Uiat oLpég oTo (Blo project e Tov (Blo XWOXAL.

e onewire_uart:
To module outd vhornolel T0 TEWTOXOANO emixovwVioG 1-wire xdvovtac yenon e oelplaxic.
Opolwe xar €8¢ 1 vAomoinon eivoaw  object oriented like.  E8® ouwe xdvouvpe €va axowun
xO0AT0. Apyixd to module mpolnodétel nwg ot axpodéxtec Tx-Rx tne Yopag elvon Bpoyuxuxiw-
uévot. To Baowxd “avixelpevo” tou module eowtepxd €yel 800 deixtec oe ouvaptioec. Tn plo
v xahel yioo var Ypduper ot oelplax) xan TauTOyeova Vo SLBAcEL TO amOTEAECUN TNG TRy UOTIXAS
xatdoTaong Tou bus xatd Ty npoomdideia. Tnv dhAn T yenowdonotel yior vor odArdEet To baudrate
e Yopag. Ye 6ho To orua Tou xwdxa Tou module yivetan yprion povVo aLTOY TwWY BVO BEKTLV
xan €tol Sev umdpyer kapia e€€dprtnon andé ro hardware. O yphHotng tou module
umopel VoL TO YENOWOTOLACEL OE OTOWADNTOTE XATACKELT] TOL TANEol TIc Tpolno¥éoelg, va VAoToL-
foeL Yl To 0ux6 Tou hardware Tic V0 ToEATAVEL CUVOPTACELS XAl VoL Tig cUVBEsEL Ye To module.
Kdtt tétoo xdvope xou epeic €8¢d, 6mou viorotoope tic ouvapthoews SHIELD 1W_ RW() xa
SHIELD 1W_UART BR() xou tic cuvdéoope pe to module.

e alcd:
To module auté vAomotel éva 0dNY6 Yo v 036V, Ouolwe xan €8¢ 1 vVAomoinoT eivar  object
oriented like, ohhd xou aneoptnuévn and to hardware Yéow BTV € CUVOETAHOELS Ylot To. pins
DB[4..7], RS, EN, Back-light. T tov ypovioud twv onudtenv ed¢ xdvouue yeron twyv jiffies,
xS oL Ypovol mou yeelalouacTe elvon TOAD wxpoTepol and to time base.

e Tél\oc to hal:
To module outé elvon 0 cUVBETINOS XEIXOC TNG EQUEUOYTE UE TOUC 08MYOUC. e aUTO TO opYElo
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eniong ebvan LAOTOINUEVES o OL AELTOLREYIES Yol TNY AVOY VORLOT| TNS EYYUTNTAS XAl 1) VY VWO TNG
Yepuoxpaciog. Avutés o1 TeAevtaieg Aertovpyieg €ivar o1 mo “pryuéveg” g epyaoiag,
kaOwn§ o ouvvtdkTng andé kalapn) teunehid dev aiddOnke va tg kdver Eexwpiotd modules. EEdhhou
(QOUVETOL YO UE WLOL LTI TS oL AELToupYieg mou elvon LAomouéveg efvon oL dxpwe AmaEAiTNTES Yiot

TNV EQAUPUOYT HAC.

3.4.  Egapuoy

‘Eyovtoc vhonolfjoel 6ha ToL Topamdves 1) SOUVAELS S VLol
TNV EQopUOYT ftay TOAL eOxoAT. 'Etol otny Baocuxn Aet-
ToupYio TS EXPOVNONG TEOCVECUUE OPLOPEVOL TIEAY o=
ta. [Nia mopdiderypa 1) eoppoyy| €xel uia dopy| settings
oTtny omola uTdpyouy ot puduloelg Tou Yepuootdty. o
ouYXeEXpIEVA ano¥nxedoVUE TOV TPOTO AetTovpYlog, oV meseering
onhad” o Veppootdtng dovhelel yio POEN A VEpprav-
o). Tnv Yeppoxpacia hettovpylag xou wa Vo TéRNOT VLot
authv. Ty anéotaom xdtw and Tny onola Yewpel o Vep-
HOCTATNG OTL €YEL EYYUTNTA XU OUOLWS Uid TGO TAOT)
UG TEENOTC.

proximity

proximity

O %xddxag TNe egapuoyhc pac ywelleton oe téooe-
eeic non-blocking cuvapthoeic mou xaholvta o€ Bpdyo
enavdhndng and Ty main.

1. comtrol():

H ouvdptnon auth avaiopfBdver va diaBdoel ta owodn- mdone, N
et eYY0OTNTOC xou Veppoxpaciag o va UTOoY(oEL

N uéomn TN Tic Yepuoxpaciog 6To TEhOg Tou xdle To-
eddupou. H emxowwvia ye T dAAEC CUVORTACELS Yid
TNV EYYOTNTA XU TNV OAOXATIPKOT) TOL xUXAOL UETEOE-
Vv ylveton u€ow twv onuouwy flag proximity xou sig-
nal cycle avtiotorya. Axdua pe Bdon tic puduloeic xau
v Tpéyovoa péor Veppoxpaoia, opilel n onualo tne xatdotaone e€édou flag output.

2. display():

H ouvdptnon auvth vlomotel war unyov xotaotdoewy xat avahauBdver vo epgoviler tor unvogota e
006vne. Xto diudypoupo [2] polvovTal oL XATao TACELS XAl O TEOTOG Ue Tov omolo ylvetow 1 evoAlayT. Xe
x40 ®oTAOTAOY) 1) CUVAETNOT) BLAOPPVEL AVAAOYA TO XEUEVO OTNY 0V6VY HOTE Vo TANPEOVUVTHL OL TEO-
olaypapeg Tne epyaoiog.

3. outputs():

H cuvdptnon auth| evepyomolel 1} anevepyomnolel Tic e£680uU¢ NG xaTaoxeLng pag, dnhady to 8o led xou
1o relay. To npdowo led evepyornoieitan dtav o Yeppootdtng eivon puduopévog yior POEN xou 1 uéon
Yepuoxpaoio elvon médvew and ) pvdwon. To xdxxwvo avtictorya 6tay o Yepuootdtng eivar pudwouévog
yio O€puavon xou 1 wéon Yepuoxpactio etvar xdtw amd ) pduon. To relay evepyomnoielton 6oy Véhoupe
YO&n 1) Vépuavon.

4. console():

H ouvdptnon auth viomotel éva mohd amhd command interface péow tou omolou ynopolue and v
oelplaxT| ToL LUTOAOYLO T v dolue Oheg Tig Yepuoxpaocieg xou puduloeic e cuoxeuhc. Axduo Umopolue
vor aANEEovue Ohec Tic puduioeic.

YxAne 2: Mnyav) kataotdoewy Tng SEmaPng
Xproen.

Y10 onuelo autd Yo mEETEL Vo avapépouie Twe 1) Aettoupyia Twv led elvon Aiydoa addorypévn amd tny
expovnor. O Aoyog elvon 6Tl 0 ev Adyo Vepuootdtng Aoy €xel Aertovpyia xou POEng xou Vépuovong xau
Yéhape vo dwoouye oto user interface éva mo “Sepévo” Hgoc.
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Welcome to minicom 2.7.1

OPTIONS: I18n

Compiled on May 3 8, 15:20:11.

Port /ttyAcHo, 2:40

Press CTRL-A Z for help on special keys

help

Thermostat commands:
: Get information

eating mode
Thermostat to cooling m

Thermostat data:
25.8
Sma
= Heating
off
21.0, Hyst
75.0, Hys

cooling

YxAro 3t Xryuidtuno and tny o€pakn) emkowwvia pe tov Jeppootden.

4. Y YMIOEPASMATA - IIAPATHPHSEI®

Yuvoilovtac v eunelplo pag pe TV mopoloo epyacior BV €YOUUE VO oVOPEROUUE Xdmoto LOLakTERO
TeoBAnua 1) Suoxohio. H xotaoxeur) tou tunwpévou eutuy e dev dnuiolpynoe extiielc ue anotéleopa
7 CLUYYQEUYPY| TOU XWOXA VO YIVEL ATEOOXOTTA, OV XOL OUOAOYOUUE OTL TNV XAVOUE TEAEUTOUO GTLYUN.
apatnedvtag Ty vAonoinon BéRoua dev uropolue Topd vo Tovicouyue xou pior tapdBiedn. O Yeppootding
dev €yel xdmolo TeoTo va anounxevel T puduioelc otn flash.  Auth n Aertoupylo o prnopodoe va etvou
outia yioe var Eavaoyohndoiue oto péhhov pe tny epyoasia xou eAtilouvye auth yac 1 nopdBAedn va téoel
oty xatnyoplo “y1a o pdri”.
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