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HY-120: Wnprann Zxediaon Tu. Ex. Yrohoyiotdv
DOwvoOTIWEO 2024 © IMavemotho Kortng

HY-120 - Ynouoxn Xyedioon:
Iegryoadn tov Madnuartog

Y10y0g Tov Mabiunaros:

OL VTTOAOYLOTES (%OL OL QUTOVOUOL XOL Ol EVOMUATMUEVOL 08 GAAES PXOVES, TTY. ovTOxiviTal,
TNAE0QAOELS, LATOLRES OVOKREVES, ®AT), T dixTval (;r.y. Internet), xou oL TNAemuovwvies (ThAédwva,
AVNTA, OVQUATOL, ®ATT) E(VOL OO ROTAOREVOOUEVQ, ONueQa Tid, amd uxgoniextoovird chips mou
OTNV OUVTQLETIXY TOvg TAEoYNdio elvar Ynoraxd. Avtd 1o padnuo wAder yid to Yymprond
ovotiuoto —yud ™) faon dnhadn OAng TG oVYYXQOVNG TEXVOLOYIAS THG TANOdOQIags.

O ot6)0g Tou poBNuatog eival vo OL0AEEL oty véa GoLTHTOLO ROl GOLTNTI] TWV VITOAOYLOTMOV TO TL
elvar Ymoprand xwidmhoua, Tic Paowmés xol omoQaitnteg €vvoleg xoL otouyelc tg Yndoxng
oyedioong, noL whg pe avtd Wwrogel va GTidEel ravelgs €vo onuavtied ®oL REVIQO maddeLy Il
PYNdLaxot rurAdpotos: évav amhototato voloywotr. BéBaia, o vtoloyiotig mov o ptidEovue o
ouTtd TO TEMTO PABNHo Ba elval VITEQATAOVOTEVIEVOS (YU auTO ®aL eEaeTnd aQyods) alrd map'
oha avtd Ba elvor évag vtoloyloTig!

H ovvéyeia tov pabnuatog autot eivar to padnpa "Ogydvmon Ymoroyotdv" (HY-225), (soQuvd
eEdunva), 6mov o portnTig Bo aroDoEL Yl TO TIMS elval oL TQOYHATIXO! ONEQLVOL VITOAOYLOTES (OYL
oL €0 VTTEQAITAOVOTEVUEVOL), TTDG EIVAL 1] YADOOO UNYAVTIG TOUGS, 1] ROTUOXEVT) TOU emeEeQyaoTh nou
TG MVAUNG TOVG, ®OL TIOG AELTOUQYEL ] emxovmvio. Tovg pe Tov £Em ®o6opo. To madv pddnua
(HY-120) »ow To HY-225 eivou ta. d00 pabipata "xoouot" (vmoyeemwtind) tov Tunuotodg pog oty
meQLoyf] Tov vMxoU (hardware) TV VTOAOYLOTOV XL €V YEVEL TOV YNOLOKRDV CUOTNUATOV, RO
dddonouvv 6oa 6hoL ou amdpoirtor TAneodooxig moémel vo EEQouv ad auTH TNV TEQLOYN oAV
ehdyrotn Paoxn yvoon. T'd avtovg mov embupovv va pdbovv meQlocoTeQa YUQW Omd TO VALXO
(hardware), viidQyovV To poONuUdTO emioyg:

— HY-220 "Egyaotioio ¥norondv Kuxhopdtov" (axorovdel to 120, dev mpoim. to 225),

— HY-425 "Agyttentovinn Yrnoroyiotdv" (mmpovmobétel to HY-225), non

— HY-428 "Egyaotiolo Evoopatouévov EneEegyaotdv" (mpotmobétel to HY-225),

Iegeyopevo tov Mabnparog:

e Madnna Koguot Emotiiung Ymohoylotdv (dnA. voyeemtind).

o Awdaxtinés Movdodes: Oxto (8) ECTS.

e Tlpoamartovueva: Kavéva.

Tlegieydpevo:

o Ewoynyn: toyeio emavalnn Tov nhextoumdy ®urhAoudTomy: SLUROTTES KAl OL AOYIRES
mpdEeig KAI-"H-OXI- moldmheEn »ou 1 dopf Tg uvAung (agyuxd thg ROM): ovvdvaouol xat
QITORWALLOTTOIN O AVTLOTQOPT) EVOS ATORMILKOTOMTH OEVOQOU NAEXTQOVOUWYV VLA TO
OYNUOTLOUO EVOG TOMITIAERTY] AVALOYLRE HOL YNPLOKE GUOTHLOTOL, TTAEOVERTILOTOL KO
EPOUQUOYES TV YPNPLOXRDV CUOTHUATOV: ARG RURADUOTO. UE NAEXTQOVOUOVG (relays),
ovAadQaoT KoL VT

o Yuvdvaotiza Kvzhopare: mpdEeig AND-OR-NOT, mivanes ahnbdeiog, mogadelyporta,
hoywég moheg, IC chips, Alyefoa Boole, diaryodupata Venn, ydoteg Karnaugh, amhomoinom.

* Avadwroi Axégaror AgOuoi xat Igosapargécers: miiBog ovuvovaoumv xot dvadint
0Q(Bunon, pn meoonpAopEVOL axéQatot, duadin TEOaHETT), CUVIVAOTIRG RURADUOTOL
a0poioti). [ToAamhaoiaopds / dtalpeor / vtdAoLTo e duvApeLls Tov 2, ONA. oy medlwv
oo bits. [Tooonuaouévol agBpol: cuoteodt (wrap-around), AvOITOQAOTOON O GUUTATIQWLOL
WG TQOG 2, TYOooNUaouEVY TodobeoT, avtibetog agOuo, ®irhouo abooloth/adpalgéty.

e Mviun: avadoaon, aotadm not diotadi xurhopato, Toloviotés poviaintés (latches)
TOmwv RS »ou D, povépsutor xaw mortpwntor RAM, ogydvmon xatd AéEelg noL xatd bits,
devBivoelg rau amoxmdromoinon dievbivoemy.

o  AxohlovBioxd Kuxhopoto: avayonouomoinon vAkol, avayx onudtmy xQoviopo,
dupaound goroyLa, oQadelypota (LETENTNG, OAaONON, LeTtadoed natayxwont®v), flip-flops
adévin-oxrafou.
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e Datapath: xotaywontéc, molvmiénteg, ALU's, mogadelypota amhdv datapaths: Touwotdototol
odnyntég, Aewddol (buses): puviiues SRAM, éheyyog eyyoadns xal evegyomoinom eEd6dov,
HOTOOKREVT] LEYAAVTEQMV VUMV ATt TTOAAATAG chips SRAM.

¢ 'Evag anhog EneEegyaotic: maodderypa datapath evog amhol eneEeQyaoti) ue éva
OUOOMQEEVTH], YADOOO Py avig xat assembly Tou amhol eneEegyaoti) & mapadelypota
TQOYQAUUATMY assembly: OeLQLARAC HDOLRAG, dLoUAAdDOELS ®OL PQOYOL, EPUETES
TQOOTEAAOELS RO TUUVAREG.

o FSM »on 'Eleyyog: unyovég memeQaopévmy ®otaotdoemy (FSM) non mooadsiypato:
eheyuthc xurhodoolag, 0éxTng oelpLaxig emnotvmviag, FSM eléyyou emeEeyaoth.

e Teyvohoyia: ovvioun eloaywyn oto ohoxinomuéva xurhodpota CMOS, ®doTtog, TayitnTa,
HOTAVAMDOT EVEQYELOG, KO TTOLQGYOVTES TTOV TA EMNEEALOUV.

Eoyaotioro:

To paOnua megrhapfaver efdopadiaies OUOIOAMEES EQYATTNOLARES CLOXTOELS e YT on breadboard,
dwonomrmv, LED, niextoovopwv, chips (TTL, CMOS), now evog amhot datapath €vOg vTOAOYLOTH)
TOTTOV CVOOWEEVTH e OVO YWELOTEG UVIUES (EVTOAMDV, dEdOPEVMV) Raw TTAHOOG EVOEIRTIRDV AuY VLDV
7-segment Y& TNV TOQOX0A0VONON TG %ATAOTOAONS TOU, TO ONOI0 OL GOLTNTES UETATQEMOVY OF
OTOLYELDON VITOAOYLOTH] VAOTIOLDVTAS TOV €AeYY O TOV 070 breadboard.

® Ymdoyovv 13 dimeeg eQyootnoLanéc aonnoels, pio ava efdomdda (egy. 0 £wg xou 12). Ou
ooxfoels eivor atomxés: xdbe dportntig eQyaleTan povog.

o Kda0e donnon amd v 1 og v 12 faduoroyeitor wg mQog TNV ®oTovON 0N TNG OYETIRNG
Bemolog, mooetoLuaoio, extéleon, nat woldtnTa: 1 doxnon 0 elvol eloorymyuxri] xou dev
Babuoroyeitar. Amovoia amd doxnon Padporoyeitar pe undév. Opwg, o TeMrds faduog
€QY00TNQIOV TEOXVITTEL 0OV O PECOS 6QOS TV 11 %adiTEQMV FaOuUdV 0onoEWV, GQO LEYOL
pto amovoio eQyaoTnEiov To eEGuNVO Oev £xel ouvEmELes (CUIPEQEL TTAVTWGS VO Uy
QITOVOLAOETE OTA ONUOVTIXG EQYAOTNQLAL, TTOV £YX0UV VYNAOTEQO ouVTELEDTH] fAoOUS
Babuoroyiag —PA. magandtm, evotnra "Babporoyia").

e ‘Olot oL véoL eyYEYQUUUEVOL GTO UAON U VITOYEEOVVTAL VO GUUPETAOYOUV OTO EQYAOTOL.
I toug emaveyyQadOuevoug, 1 vitoyeéwaon 1 un eEaQTdTaL aITd T YWENTHOTNTA TOU
€QYAOTNQLOV, RAL O OYETHOG HOVOVIOUOS OALATEL aTtd €T0G O€ £TOog —PA.
www.csd.uoc.gr/~hy120/lab/

o KdaOe egyootnolomnd Tunuo megthapfavel £€mg 26 GorTTES, ROl ETOTTTEVETOL KOL
Paduoroyeiton amd dvo fonbols, petamruyionovg porntég 1| AETTPODOIT, vmd v
emiPreyn xaL ouvroviopud tov %. Nivov Koaood.

Evyaguotoipe to Ivotitovto ITAngodogunig tov ITE, »ow tdiaitega toug Miyanh Avyegdxun ot
T'edoyro Karoxaigwvo, yid ) oyxedloon xow peyaho HEQOG TS RATOOREVTG TOV EQYAOTNOLOKOV
eEomMopot tov pabfpatos. Emiong evyaoiototpe tnv etoupelo Altera (University Program) yiud Tt
dweed vMrav akiog 10.000 Evpod oto €Qyaotiolo Tov pabnuotog.

We deeply appreciate Altera University Program's donation of 10 thousand Nﬂm

Euro worth of hardware to this course's lab.

Biphria:
O portnTég Tov pabfuatog £xovv emloyi avapeoo oto eEg téooepa Pilo:

e William J. Dally, R. Curtis Harting: "Wndraxi Zyxedioon", Cambridge Univ. Press (2012),
EMnvinn) petdgpoaon: Iavemomuonég Exdooeic Kofjtng (2015), ISBN 978-960-524-445-3.
[Z0yyoopua 0oOuos 32998377 oto ovotnua "EvdoEog":
service.ecudoxus.gr/search/#a/id:32998377/0]

e John Wakerly: "Wnproxt Zyedioon: Agyég »ar [Toaxntinég", 5m éndoom, Pearson (2018),
EMnvunn) petddpooaon: exdooelg Khelddobpog (2019), ISBN 978-960-645-001-3. [Z0yyQoLpo
0QLOn6g 86195856 oto ohotnua "E0d0E0g": service.eudoxus.gr/search/#a/id:86195856/0]

e M. Morris Mano, Michael D. Ciletti: "Pn¢ranf Zyediaon", 6n £éxdoaon, Ayyhxd mowtdtumo:
"Digital Design" (Pearson, 2018, ISBN: 9780134549897), EMAnvixt| petddpooaon: exdOoeLg
[Mamaomeiov (2018), ISBN 978-960-491-113-4. [ZUyyoapua aolduds 68406394 oto ovotnuo
"E000E0¢": service.eudoxus.gr/search/#a/id:68406394/0]

e Stephen Brown, Zvonko Vranesic: "Zyediaon ¥nérandv Zvotnudtov pe ) I'hodooca VHDL",
4n éxdoomn, McGraw Hill, EMAnvixf petddoaon: Exddoes TToAa, 2024, ISBN 978-618-221-
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003-1. [Z0yyoapua aBuds 112706646 oto ototnuo "E0dogoc":
service.ecudoxus.gr/search/#a/id:112706646/0]

O 0Wdorwv ovviotd évBegua to mewto PPAio, Twv Dally »au Harting (1) (owg »aw to de0teQo, TOU
Wakerly). ITag' 6tL t0o emimedo tou mpdTov Phov elvar vYPMAOTEQO amd exeElVO TOU OOV UG
paOnpatog, Opmg To Ppio avtd eivar eEapetind, Ba noopel T PPMoONxN cog, xor Bo amotehel
éva Bovpdolo eyyelpido avadodc Y 0og YId 0QreTd xoovIa 0T pellovixd] oag otadiodgopuio
elvar o0Yyovo, xatL yoouuévo amd évav diedvi) nyétn tg texvoloyiag (Chief Scientist tng NVIDIA
now xa@nynti oto Stanford).

Ed&v avalntdte éva PPiio evrohdtego oto dibfacpa, tote dlohéEte to TOlTO | TO TéTOQTO —
evoeyouévmg xat to devtego. To deltego, tou Wakerly, €xel peyoAitepn euiTnTo UANG %OL
Pabiteon/moipdTeE mogovaioon amd to dhha V0, dpa TANOLALEL TEQLOGOTEQO OTO TEMTO (TOV
Dally) (lowg Alyo mo6 gurnohodidfoacto amd tov Dally?). To toito, Tou Mano, glvar ol dnuodiiég
oov amhd rat evrohodLafaoto ddanTrd PBilo, now yid epdg €dm oto Iav. Koning »ou oto ITE-
IIT, éxeL To mheovVERTNUOL OTL XONOLUOTIOLEL TN YADOoo Verilog mou naw gpels xonoLpomoloVpe (o GAla
pabfpota xoL oty €QeVVA Hag), Omws emiong xdvouy xat T 1o %ol 20 (Dally, Wakerly), évavtt Tng
VHDL tov tétagtov.

Ko ta téooega Bpiia xahimTovy o meQuocoTeQa BEUATA TOU HoONUATOS, EXTOC —®VQIMG— TOVG
NAeXTEOVOUOUS, T OLPaoIXd QOAOYLA, %Ol OQXETA TOQOOElyHOTO TOU Oa YENOLUOTOoOVIE —
Wiaitega 10 moQdderypua amhot eneEegyaoth tou pabfiuatog. Amd v GAAN, to paOnua dev
meQuhapPdiver peowd amd ta Oépoto ota PPiio, nal Oa empelvel MyOTEQO 0 AERETA ELOLEVUEVOL
Bépata mov dddorovror oto HY-220 1) alrot. I'd toug Adyous avtoig, ouvioTatol £€vOgQua 0Toug
EYYEYQOAUUEVOUS HPOLTNTES VoL TOEU#0AoVB0UY avelheltdg T dtadéEels Tov padfnatos, oL omoieg
mmoteveTol OtTL o Toug Pondnoouv onuavind TeQLocdTEQO At 600 Ta PBAla 0TV RaTOVONON TOV
EVVOLOV %OL TNG XONONG TOVUS. ZNUavtird PonOnuo amotehoV Ol AETTOUEQEIS EXPWVNOELS TV
€QYOOTNOLOXMY OOXNOEWV, oL dapdveleg Odaoxrahiag, oL oL Prvteooxromuéves OLaléEels tou
$Ovommwoov 2020.

Mooyoanua Adaoxarios, EEétaong [Igoodov:

o Efdopadaio: Asutépeg, Tetdoteg, vou [apaonevég 12:15 - 14:00 oto ApdpiOéatoo "Zréhiog
Opdavovddxng". O meguocdTepes efdouddes Tov eEapfvou Oa megrhapfdvouy toia dimea
duahéEewv (AeTella), evid pegunés 000 — delte TV LWTooEAOX TOU HaONUATOS YL TOV
TQOYQULUUATIOUO.

e To ®Owvom. 2020 To pdbnua eiye PrvreooxnonnBei, vl To oxeTind video dratibevror péow g
LotooeMdag Tov podfuatog. PEtog, To pddnuo Oa eivor Tagduoo pe tote, dpa pmogeite vo
xonopomowoete Ta video avtd. Mia 1déa eival —diaitega 6ooL portnTég duoroleleote
TEQLOGOTEQO— VO TO. TARAXOAOVOE(TE TPLY OO TO UABN UL, ®OL OTO PABNUO VO QOTATE TG
€QWMTIOELS TTOV OOG YEVVAOVTAL.

e E&éraon ITgoddov: 1o ZafRato 2 Noeufoiov 2024, doa 11-1 (Bdopdda 6). H cupuetoxn tov
dortnTdV elvan voyeewTKT ®atd TV £vvola 6t 0 fadudg avtig Tng eEétaong mdvra
petodiel —xmQic OUms v vItdoyel EAAYLOTO OQLO QUTOV TOV POV TOV Vo aaLtelTan yid vo
TEQAOEL O PpoLTNTNG TO UAONUOL.

BoaOunoroyia:

e 30 % amnod tov péoo Baduo Egyastneiov, agrel avtdc va elvat touhdyioto téooepa (4.0)
(dporntég mov elyav ndvel to Egyaothglo mégual 1) modmeQot Ue oyetind ®ald fadud éxouvv
TV €MAOYT VL ®QATNOOUV TOV 10 TROGDATO TOTE PaBpd TOVg, ahAd pe aVENUEVO RaTDOOM
teMufg eEéTaong —hemropéels 0to www.csd.uoc.gr/~hy 120/lab/)

e 20 % amo6 tov Padud g eEétaons Meoddov, nat

® 50 % omob Tov Pabud TeMuig eEétaons (A' 1 B' mepuodov), apretl autdg va eival TouAayLoto
toofov (3.5). To ndtm avtd dgLo avEdvetor votd pia (1) povéda yio 6oovg emmAéEouv va
®noaThoouv Pabud egyaotneiov amd meonyotuevo £Tog.

BaOuog goyaotoiov #dtm tov 4.0 | fabuds telxnns eEétaong »dtmw tov 3.5 (] ®dtw tov 4.5 e
Pabuod egyaotnoliov mponyouuévoy €tovg) mporalel amotuyio oto udbnuo. Ou eEetdoelg (71poddov
& telut) elvar pe #helotég onpermoels. Kabe avrryoadi tipmeeitor ovotnod. Zvviotdtol £vieguo
O0TOVG EYYEYQOUUUEVOVGS 0TO paOnua va dtofdlovy to pdbnpuo »ad' 6in T didexero Tov eEopipvou —
oYL LOVO ®oTd TNV eEETAOTIXT TEQ({000— %Al VO TO TEQATOUY xatd TV A' eEetaotini] megiodo —n

https://www.csd.uoc.gr/~hy120/24f/intro.html Page 3 of 4



Course Description (U.Crete, CS-120) 07/11/2024, 15:47

eurelpion Tov duddorovto delyvel OTL To. padNuaTa TEQVIOUVTOL TTOAD gurolOTEQM TOTE, dTAV 1) VAN
elvar ondpn peéonta otn pviun. O péoog 6pog Padumv egyaotneiov vohoyiletal pe ovvieleotég
Pdoovg, dtadoeeTinoivg Y1d dLdhooa EQYAOTIOLAL:

0.5 y1d. To gQyaotioLo 1,

0.7 y16. To €QY00TNOLO 2,

0.8 y1& To gQyaoTNELO 3,

1.0 Y14 ta egyaotiolo 4 »aw 5,
0.9 y1d. ta egyaotiola 6,7, 8,
1.2 y1é to egyaotioto 9,

1.3 yué to egyaotioo 10,

1.4 i to egyoothoto 11 o 12.

O axpfig Thmog vrrohoylopo Tov péoov Baduot epyaotnoinv eivar: ABgoloua(W;*B;) yid i=1,..12,

peiov Minimum(W;*B;) yué i=1,..12, »ow 6ho did évtexa (11.0), dmwov W; elvar o cuvteleotig Pdooug

Tou goyaoTnetov i, »ou B; elvar o fabuodg tov €oy. i. Emopévog ovpdpéget va unv amovoldlete vatd

TO EQYAOTNQLO e PeYOAUTEQO ouVTELEDTT] fOVG.

Aaorov, Yrev@uvog Egyaotnoiov & Awayeigiong, BonOoi:

voadeiov (ouviiBwc) Aeutépeg - Tetdpteg puetd to pddnua, N now Ghheg, Tdvta petd amd
NAt&/Tnh. emPePaimong, oto yoadpeio K329 — oto audbéatgo natd ta diaieinoto Tou
paOnpoTog.
Nuwodraog Koaoodbe, péhog ETEIT (Ewdwd Teyxvind Egyaotnoiond ITgoowmnd), CSD, UoC:
Yne(Buvog Egyaotnotov now Ogyoavmtinig Awayeloiong — nh-tay: nkrassas — Foadelo: B217 —
TnAiépovo: 2810-39.3595
Bonfot — Metamruyianot 1 xow Avaxexgiuévol Igomruytaxot ®ortntés (AEITPODOIT),
CSD, UoC:
o Aometdung, ANUATELOg
I'wéhavrag, Evdyyehog
Aapaornvanng, Kmv/vog
Kovtotmmg, Ztédpavog
EavOdanng, 'emoylog
Mavtalog, Iodvvng
IMatpwvéxng, Eppavouni
Sarototog, ['emoylog
Syowvodxn, EAévn-Maglo
TootAng, Eppavounh
Toméont, Aviovio
EOghovtini ovppetoyr oe Pooviiotiola & amavtioels nhtd: Nnotwdnn, Magihéva.

O O 0O 0O 0O 0O OO O 0O

Hiextpovizi) Emzowovia:

e Jotooehida pabnuartos: https://www.csd.uoc.gr/~hy 120/
e Katdhoyog ni-tay. pondmv, vrevd. Egy., diddorovra: hyl120 mamdxt csd.uoc.gr
e Katdhoyog ni-tay. portntarv, fondov, vrevd. Egy., now 01ddorovia: hyl120-list womdsnt

csd.uoc.gr

Evyyoadeite otéhvovtog e-mail 010 majordomo mwostdixt csd.uoc.gr Tov VoL IEQLEYEL OTO O
TOU UNVOUaTOG (0L 0T0 B€pa) T Yoo "subscribe hy120-list"

H ammo0otoi] pnvuudtmy TETEL VA YIVETOL (e PELOD.

To Oéua 6LV TOV uNVVpdTmV meémet va elvor TN Loedns: Subject: [120] codis »ou
oUvVToNog 006nis Oénatos - A.M. Ovopotetdvuuo

omov "AM." elvor 0 0QLOUOS UNTEMOU ToV EVOLAPEQOUEVOU (4 Ymdiar), ®ou To "oadphc nou
oVVTOUOG 0QLopOS Bépatog" dev pmoel va etvan amhmg m.y. "Paduodg”, adld moémetr va elvou
Y. "Pabuog egy. 3 Tpunuo A4 yuati povo 5?".

Up to the Home Page of CS-120 © copyright University of Crete, Greece.

last updated: 5 Nov. 2024, by M. Katevenis.
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