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HY-120: Wndranih Zyedioon Tu. Ex. Yrohoyotov
DOvoOTWEO 2015 © IMavemotho Konng

HY-120 - Ynoroxn Xyedioon:
IIegryoadi) Tov Madnuatog

X10y0g Tov Madnartos:

Ou voAoYLoTéG (TO00 OL UTOVOLOL OO0 %AL Ol EVOWUATMUEVOL 08 AAAES UNYAVES, OTIMG QUTORIVITAL,
TWheoQdoelg, »Am), ta dixtva (6mwg Tto Internet), xow oL ThAemxowvwvies (tnAédwva, xnvntd,
000QUATOL, HATTD) elval OAOL RATAOREVOAOUEVA, ONUEQX TUA, OO [WUXQONAEXTQOVIXA chips OV OTNV
OUVTOUITTLXT] TOUG TAELOYNdla etvar Yndroxd. Avtd To uddnua wldet yid to Yndronrd cvotnuato —

Ya T fomn dnhadn OANg ™G oUYXEoVNS TEXVOLOYIOS TNG TTANQOdPoQIaG.

O ot6Y05 Tov PabfuaTos eivar va SLdAEEL TN vEa HOLTHTELA %KL TO VEO GOLTNTH TWV VITOAOYLOTOV
To TL glvar YmPand wOrAwpo, TG Paonés rol amaQaitnTeg EVvoleg kol oTolxelo TG YndLoxrig
oyediaong, oL IS He avtd umoel va GtidEel ravelg éva onuavInd ®aL ®eVTQIrO TOQAOELY O
YNdhLaxot ®VrAOUATOS: Evay amhootato vroloyloth). BéBaia, o voloyiotig mov Ba pridEouvpe oe
ovTo 10 TEMTO PAONUa Oa elvan vregahovoTeVPEVOS (YU avTd %o eEougetind apyds) olhd moQ'
ola autd Ba elvar évag vroloylotig!

H ovvéyela tov pabfuoatog auvtol eivar to pdbnua "Ogydvwon_Ymoloywotov"' (HY-225), oto
eapwvd eEdunvo tov 20u £toug, 6mmov o doutntig o axoloel Yl To TMOS ElvoL OL TQAYUOTIXROL
ONUEQLVOL VITOAOYLOTES (O)L OL €0 VIEQOITAOVOTEVUEVOL), TIOG VAL 1) YADOOoO uyovig Toug, 1
NOTOOREVT] TOV EMEEEQYOOTI] AL TNG UVAUNG TOUS, ROL TTDG AELTOVQYEL 1] EMUOLVOVIOL TOVUG HE TOV
€Ew noopo. To modv pdbnuo (HY-120) now to HY-225 eivaw ta 000 podfpoato "xouot"
(voyemWTKA) Tov TuNuatdg pag oty megloyi] Tov VAo (hardware) TV VITOAOYLOTOV %OL €V YEVEL
TOV YNOLAXOV CUOTNUATOV, %ol OLOAG®ROUV OG0 OLOoL oL aTtdpoLToL TANQOPOQLXTS TEETEL Vo E€Qovv
amd OUTH TNV TEQLOYT], oav eAdylotn Paowi] yvoorn. ['d avtolg mou embupolv vo pdbovv
neQLocoTEQA YUQW atd To VAo (hardware), vtdioyouv to padnudta emioyrg:

— HY-220 "Egyaotioio Wnoroaxov Kurhopdtwv" (axolovdei to 120, dev mpoim. To 225),

— HY-425 "Agyitentovint] Ymoloyiotov" (mpovmoBétel to HY-225), nan

— HY-428 "Egyaotiolo Evoopatopévov Enegegyaotdv" (mpotmobéter to HY-225),

IIegieyopevo Tov Mabiunaros:

o MdaOnua Kopuot Emuotiung Yrohoyiotdv (dnh. vmoyeemtind).

o Awaxtirnés Movadec: Oxto (8) ECTS.

e Igoamoutrovpeva: Kavéva.

Tlegieyopevo:

¢ Ewayoyn: tayela enavainym tTmv NAEXTOROV RURAOUATOV: OLAHOTTTES KAl OL AOYLRES
1oGEeg KAT-"H-OXI- moldmheEn xow 1 dopd) Tng uviuns (aywmd T ROM)- ouvdvaopol xo
AITORMWOLXOTIONON: AVTLOTQOPT EVOG ATTORMWILROTTOLNTT] OEVOQOU NAERTEOVOUMYV YId TO
OYNUATIONO EVOS TTOAVTTAERTY) AVOAOYIRG %Ol YNPLOKE CUOTIUOTOL, TTAEOVERTTLAITO ROLL
ePAQUOYES TV YNPLARDY CVOTNUATOV: ATTAL RUXADOUATA PE NAEXTQOVOUOUG (relays),
avadoaomn noL uviun.

e Tuvvdvaotixd Kuxhopata: modEeig AND-OR-NOT, mivareg alnbdelog, magadelyuata,
LMoyunég moheg, IC chips, AlyePoa Boole, diaryodupota Venn, ydoteg Karnaugh, amhomoinon.

e Avadwwoi Axégaror AgOuoi xo Ilpocadpongéoeis: mAn0og cuvvovaoumv xot duadixi
a0iBunon, pun meoonuaopévol axéQalot, dvadixi) TEOGOEC, CUVOVAOTINA RHUHAD AT
aBgototi). [ToAhamhaotaopds / diaigean / vdlowto pe duvdapels Tov 2, Onh. emhoyi mediwv
a0 bits. [Tgoonpaopévor aglbpoi: cvoteod) (wrap-around), AVOTOQAOTOON OF CUUTATIQW UL
WG QOGS 2, TQOONUAOUEVT TTPOCBEOT), aviiBetog aplOpol, nirhmuo aboloti/odolQét.

o Mviun: avddoaor, aotabdr) zol diotadi xuridpato, Tehovimtés pavtarlmntés (latches)
tomwv RS zou D, povopmror xow oA wntor RAM, ogydvwon xatd AéEelg nal »atd bits,
devBivoelg xot amormwdromoinon dievdvvoemy.

¢ Axolovbrand Kuxdopota: avoyonollomoinon vixron, avayxrn onudtmy yeoviopov,
dupaord goroyLa, apadelypato (LeTENTiG, OAioONoT, petadoed rataywentmv), flip-flops
adévtn-oniapou.
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e Datapath: xataywontés, mohumiéntes, ALU's, mogadeiypoto amhdv datapaths: Touotdototol
odNyntég, Aewdogol (buses): pvipes SRAM, €heyyog eyyoadms xol evegyomoinom eEd6dov,
ROTOOREVT] LEYOAVTEQWV LVNUOV 0TtO TTOALQTTAG chips SRAM.

o 'Evag amhog EncEeoyaotiis: mopdderyua datapath evog ammhot emeEeyaoth| pe éva
OUOOMEEVTH], YADOGO Unyovig ®ot assembly Tov amhol emeEegyaoti) & mogadelyuota
TEOYQOUUAT™V assembly: OeLQLOKOG RDALRAS, OLarAadMOELS naL PEOYOL, EUUECES
TEOOTEAAOELS RO THVOKES.

o FSM xan ‘Eheyyog: unyavés memegaopévmv xataotdoewv (FSM) nau mogadeiypota:
eheyrnTic onudtwy rurhopoiog, déntng oelplanig emuxowvmviag, 1 FSM ehéyyov Tov amhov
eMEEEQYOOTH).

o Teyvohroyia: ohoxAnowUEva RURADUATA, HOOTOG, TAYVTNTA, XOTOUVALMOT], ROl TTOQAYOVTES
OV TA E7NQEATOVV.

Eoyaotioro:

To pdOnua meguhapfdver efdopadiaies dlmopes eQyaoTnolanéc aoxioels pe yotor breadboard,
duaxomtwv, LED, niextpovouwv, chips (TTL, CMOS), »naw evog amhot datapath evog vITOAOYLOTY
TOTTOV CVOOWEEVTH e OO YWELOTES UVNIES (EVIOMDV, dEdOPEVMV) Ko TAO0G EVOETIRDV AU VLDV
7-segment Yl TV JTAQOXOAOVONON TNG XKOATACTAONS TOV, TO OO0 OL GOLTNTES UETATOETOUY OF
OTOLYELMON VITOAOYLOTT] VAOTIOLMVTOG TOV éAeYYO TOV 0T0 breadboard.

o Ymdoyovv 13 diwpeg eoyaotnoLonés aonioels, pia ava efdoudda (oy. 0 Emg non 12).

e O aonnoelg elvar atoprég: ndbe portnig eQyaleTar povog.

o Kd0e goyaotnolond tunua meguhopPdvel émg 26 portntés, emuovoeitan and éva fondo -
petastuyLaxro o, xot faduoroyeitar amtd Toug ®.x. Ayyeho Indvvou xow Nixo Kooood.

* Ymdgyouv 11 ggyoaotnoiand Tuhpota.

¢ Xwmoog Egyasteiov: AiBovoo A109.

o Elelfeoec Qoes Egyaotoiov: xdbe Asvutépa hoeg 2 - 6 nou xdbe Toltn dhoeg 10 - 6,0
YXWQOG TOV EQYOOTNOIOV TOLQUUEVEL AVOLXTOS oL OLOESLUOG VLG 0L0dT|TTOTE HOLTNTH] TOV
paOnpatog (uéyot peytotov 30 ndbe pood) embuuel vo mpoetolpootel (ehe0g0a naL XwQIig
Padpohdynon) soLy to xovovird Tov dimo egyaotiolo T foouddas (6mov faduoloyeitar).
ZUVLOTATOL VO XAVOUV (010N TNG ELEVOEQNS QUTTG TIQOETOLUAOIOS HVQOIWE OL TIQWTOETE(S
dortntég mov awoBdvoviol MyoteQo eEotnetwpévol, amd to Muvaolo-Axrelo, pe To
NAERTOLRA RURADUATA 1) LE EQYALOICL OF EQYOLOTI|OLO.

e KdbBe doxnon amd v 1 og v 12 fabuoroyeitor wg moog TV ®aTovOnaon TG OYETLRNG
Bewoliag, mpoetolpaoio, extéleon, nat woLOTNTA- 1] doxrnon 0 elvon eLoaywyxi] ®ow Ogv
Paduohoyeitar. Amovaio amd wdv doxnor Pabuoroyeltol pe pndév. Adym tov miboug tmv
dOLTNTOV 2oL TOV TUNUATOV VITEOYEL TOA) TEQLOPLEUEVT] OUVATOTTO OVATANQWONG YOUEVNG
aonnong v emoduevn oxoag Booudda, xol avtd Umoel va yivel To oAl nia poed ot
dudrero tov eEapfvov. Opmg, o TeMnds Pabuds egyaotneliov meoxiTteL 6oy 0 PEGog 6QOg
tov 11 xahitegmv Pabuaov aoxnoewy, doa LEXQL Lo amovaoio eQyaoTneiov To eEdunvo dev
€xeL OVVETELES (OVLDEQEL TAVTMS VA, NV OITOVOLAOETE 0T ONUAVTIXG EQYOOTHQOLNL, TTOU £XOUV
vPNnAdTEQO ouvTEleaT] fAoovs Pabuoloyiog —AeTTopéQELES TOQARAT®, 0TV EVOTNTA
"BaBuohoyia").

e ‘Olot aveEaQETmS OL EYYEYQAUUEVOL 0TO PABN U VITOYOEOVVTOL VO, CUUUETAOYOVY OTO.
€QYAOTNOLO, AVEEOQTITWG TUYOV TTahadTEQNS €YYQadPTS oto puadnuoa. Kaveig faduog
€QY0.0TNEI0V 0TtO MEONYOUUEVA £T1) OEV LETAPEQETAL.

Evyagiotovpe to Ivoritovto ITAngopoouiic tov ITE, xnou Waitega toug Miyanh Avyeodnn nat
I'emoyo Kahorawowvo, yid ) oyedloorn xor peydho PEQOS TNG XROTACKEVTC TOU €QYONOTNOLAXOV
eEomMopot Tov pobnuatos. Emiong evyagiototpue v etalpeto Altera
(University Program) yid ™ Oweed vhxdv agiog 10.000 Eved oto Alm
€QYNOTIQLO TOV HalOuaTog. .
We deeply appreciate Altera University Program's donation of 10 thousand

Euro worth of hardware to this course's lab.

BipAria:
O portntég Tov padnuotog éxouv emhoyt avdueoo ota eEfg téooepa Bpiio:

e William J. Dally, R. Curtis Harting: "Wndiant Zyediaon", Cambridge Univ. Press (2012),
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Elnvinn petddooon: Mavemotnuarés Exdooeic Konmmg (2015), ISBN 978-960-524-445-3,
[Z0yyoappo 0Buog 32998377 010 oVOTNUAL "E0d0E0g":
https://service .eudoxus.gr/search/#a/id:32998377/0]

e John Wakerly: "Wndiani Zyxedlaon: Agyéc now [Toantinég", toitn éndoon, Prentice Hall (2001),
EMAnvinen) petdgdoaon: exdodoerg KhewddoBpog (2002), ISBN 960-209-728-0. [Z0yyooupo
0Ouog 13946 oto ovotnua "EVd0Eog": https://service.ecudoxus.gr/search/#a/id:13946/0]

e M. Morris Mano, Michael D. Ciletti: "Wnoprani] Zyediaon", 51 éxdoon, AyyMrd mewtdTLTO:
Prentice Hall (2012 - ISBN-13: 9780132774208), EMnvixf} petddooaorn: exnddoelg
Moamaocwtneiov (2013), ISBN 978-960-491-084-7. [ZUyyoopua aglBpog 41963432 oto oot
"E0d0E0¢": https://service.eudoxus.gr/search/#a/id:41963432/0]

e Stephen Brown, Zvonko Vranesic: "Zyediaon Wnoianav Zvotqudtov pe t) FAowooa VHDL",
McGraw Hill (2011), EAAnvirfy petddpoaon: Exddceig TTiOla, ISBN 978-960-418-340-1.
[Z0yyoapupo aLBuodg 18548944 010 oVOTNUAL "E0d0E0g":
https://service.eudoxus.gr/search/#a/id:18548944/0]

O 0dorwv ovviotd évBegua To modto BLPiio, Twv Dally »au Harting. [Tag' 6t to enimedo avtov
Tov PBipiou etvan YnAoTEQO Qo exelVO TOU dLroT pag paBuatog, Sums to BLpiio avtod elvar
egalpetind, Oa woouel ™ PLPAMOONRN oag, nal Ba amotehel Eva Oavpdolo eyyelidlo avapods yia
00G VL& 0o*ETA KOV 0T HeEALOVTLXKT] Oag 0TAOL0OQOMI ElvaL OTVYYQOVO, ROl YQOUUEVO OO £VaV
OLeBvi myétn tng teyxvoroylog (tov Chief Scientist tng NVIDIA »ow xabnynti| oto Stanford).

Edv avalntare éva Pprio evrnordtego oto didfaopa, tote dLaréEte éva amd ta drha tola. To
deltego, Tov Wakerly, éxel peyalivteen evoitnta UANg xow Pafiten/moLudteen mogovoioon amd Tao
dMha 000, ahAd elvorl o TaAaOTEQO, %Al YL OToLoV avalntd tétola yogiopata To medTo (Dally)
etvan naivteo. To Tolto, Tov Mano, eivor ToA) dNpoprhés oav amhd xat evroAoOLAPOOTO OLOARTIHO
BuPArio, now yié epdic eda oto IMav. Kenmng xoaw oto ITE-IIT, éxeL To mheovEérTnuo OTL Q1NOLUOTOLEL T
vhwooa Verilog ou »ol gpelg xonoLHomotov e (o€ GAlo poBnuata xot oty €0eVVA Hag), EVAVIL TNG
VHDL tov de0TEQOU %ol TETAQTOV.

Ko ta téoogga Pifhia xaAdmTTouy To EQLO0OTEQX OENATA TOV POOTUATOG, EXTOS —XVQIWG— TOVG
NAEXRTQOVOUOVG, TA SLPAOHA QOAOYLAL, HOL OQXETA TTAQOOEIYIATA TTOV 00 YONOLUOTIOLCOVUE —
Wraitega To madderypo amhot emeEeQyaoti) Tov wodNuotos. Asd v dAln, to padnuo dev
megrhapfdver peourd omtd ta Bépata ota PPhio, xol Bo empeivel MyOTEQO OF ALQXETA ELOREVIEVOL
0¢porto mov dddorovror oto HY-220 1) alrot. I'id toug Aoyoug avtoic, ouviotdtol évOegua otoug
EYYEYQUUUEVOUS GOLTNTES VO TALQAXOAOVOOUV aveLLELTS TIg dLadéEers Tov paduarog, oL omoleg
mmoteveTal 6Tl O Toug PonBnoovy onuavIKd meQLocdTEQO At 660 Ta PLAia oTNV RATAVONON TOV
EVVOLADV %OL TNG YT 0NG TOVUS. Znuovtird Pondnuo Ba amoteEooUV 1AL OL AETTTOUEQELS EXPWVTOELS
TV EQYOOTNQLORMDV OLORTOEWV.

Mooyoaupna Adaczariog, EEétaong [Igooddou:

o Efdonadaio: Asvtégeg - Tetdoteg 10:15 - 12:00 non [Tapaonevég 12:15 - 2:00 oto
Apddéatoo B. Apxetéc oo T1g efdopddes tov eEapfvou Ba megihapfdvouv toio dimoa
dahéEemv (AeTella), eviy dhheg Oa megihapfdvouv povo do diwoa. To argpés mpdygapuua
nueg®v dtaréEemv Oa avaxowvmvetol ouvifmg 1-2 foouddes vopitega.

e To ®Owvom. 2013 to pdbnua elye PrvreooxomnBei, xol Ta oxetind video drotiBevtan oTov
tototomo: elearn.uoc.gr/course/view.php?id=232 (dev yoeldLetan password: pmoelte vo. ueite
oav "emoxémng" (ahhd enlong wwogeite vo pelte xou pe To password 0OGg TOU
IMavemomuiov)). Pétog, To padnpa Ba eivor ToAD ToEOUOLO Le TOTE, QO LITOQE(TE VAL
xonotpomotnoete Ta video autd. Mia 10éa eival, WOlaitepa 6ooL portntég dvornoretovtal
TEQLOCOTEQO, VO TA TTOQOXOAOVOOUV TPV ATtd TO PABM UL, ROl 0TO LABTUO VO QTOVV TLG
€QWTIOELS TTOV TOVG YEVVIONHRAV.

¢ Awryoviopog IMeoodov: ZdfRato 31 Oxtwfoiov 2015, wea 12:10 - 14:00 (Bdopdda 6). H
CUUUETOYN TOV GOLTNTAOV EVAL VITOXQEMTIXT] RATA TNV £Vvola OTL 0 PaOuUoS aUTHS TNG
eEETaoMG dvTa PETQAEL —Y QIS OUMS VO VITAQYEL EMAYLOTO QL0 0VTOD TOV PaBuol Tov va
QUITOLTELTOL VLG VO TTEQA.OEL O GOLTNTYS TO LdOMuaL.

BaOunolroyia:

® 30 % oo tov (Ppetewvo) péco PAadpo egyaatneiov, axrel AUTOHS VA EVAL TOVAAKLOTO TEGOEQM
(4.0) [naveic Pabpog egyaotneiov amd mponyolueva €t dev petadépetal],
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® 20 % oo tov faduod Ttov diouywviopot Igoddov, xo

’

® 50 % oo tov fadud tehxig eEétaons (A' 1 B' meouodov), aprel avtdg va elvar tovhdyioto
tolonuov (3.5).

BaBpog egyaotneiov ®dtm tov 4.0 1) Pabudg telxnig eEétaong ndtw tov 3.5 mooxralel amotuyia 6TO
pdOnuo. O eEetdoels (meoddov & tehxn)) eival pe ®helotés onuelmoels. Kabe aviyoadm tipmoeiton
oVOTNEA. ZVVIoTATOL £VOEQUOL OTOVGS EYYEYQOUUEVOUS 0TO PAONua va daffdlovv To ndbnuo xed'
0N T1) dLagxeLd TOU EEauivov —OyL LOVO noTd TV eEETOOTIXT TIEQ(0O0— RO VO TO TTEQAOOVY HOTA
™V A' eEetaatini] neiodo —1) eumelgio Tov OddonovTa delyveL OTL Ta LB UOTO TEQVIOUVTAL TTOAD
eurolOTEQQ TOTE, OTOV 1) VAT €lvol axndun doéoxria oty uviun. O péoog 6pog Padumv egyaotngiov
vroloyiCeton pe ovvieleotés fAQOVGS, OLaPoQeTIROUG YId dLADOQM EQYAOTIQLOL:

0.5 y14 T0 ggyaoTioo 1,

0.7 Y14 T0 €QYAOTNQLO 2,

0.8 Y14 10 gQyaoTQLO 3,

1.0 yid ta goyaotiow 4 wau 5,
0.9 y14 Ta gpyaoTio 6,7, 8,
1.2 y1é to g@yaoTtnoLo 9,

1.3 y1d to gpyaotnoto 10,

1.4 yid ta egyaothoa 11 nan 12.

O axoPig TOmog VITOAOYLOPOT TOU pécoV Pabuot egyaotnoiny eivar: ABgowopa(W;*B;) yid i=1,..12,
peiov Minimum(W;*B;) yid i=1,..12, zow 6ho dud évrena (11.0), 6mov W; eivor o ovvteheotrg fdooug

TOU €QY00TNEIOV i, ®ou B; elval o Pabudg Tov ggy. i. Emopévmg ovpdépel va unv amovordlete »atd
TO EQYAOTNQLO UE UEYAADTEQO OUVTEAEDTT) PAQOVG.

Awdaorov, Bonboi:

Movolne I H. Katefaivng, Kabnyntig, Tu. En. Yrohoywotav, [Taver. Konng: Awddoxwy -

NA-toyy: kateveni - Qoeg Toadeiov: AeTe 12:10 - 13:15 - Toadeio: K329 - Tyk: 2810.39.3564
Avyyehog Imdvvov, Kadnynths ME ITAngodoounis amoomaopévog oto Tufua: Enxomreio nou
Babuoroynon aoxnoewv egyootneiov - nh-tay: ioannou - F'oadeio: E206

Nwohaog Koaoodg, uéhog ETEIL, Tu. Ex. Ymoloywotav, [Taver. Kofjtng: Yme00uvog
EEomhopot Epyaotnpiov, Emomteio nan faduoldynon aoxioemv eQyaotnoiov - nA-toy:
nkrassas - ['gadeio: B217 - ThAédpwvo: 2810.39.3595

Mogia Zraveanaxn, péhog EAIIL, Tu. Er. Ymoloywotav, [Taver. Kofjtng: ovvtoviopdg
€QYAOTNE. TUNUAT®Y %Ol THENON CQYEIMY TOU podfuatog - nA-toy: mariast - I'oadeto: E208 -
Tniépwvo: 2810.39.3503

Bonboi - Metamtuyianotl @ortntég, Tp. Ex. Yrohoyiotov, [Maver. Kontng:

o

0O 0O 0 o 0 o o

Kapviapotpa, Phogo - karniav

Mauedaxng - Iavavog, Miydhng — mbamiedakis
[Momayemeyiov, Zmbog - spapageo
IMomoyidvvng, Avaotdolog — apapag

[Momaddxng, lewpyrog - gpapad

IThéing, Kovotavtivog - plelis
Sravgaxavtwvaxn, Elpivn - irstavr
Zhanavvanng, lodvvng - jsfakian

Hlextgoviz Emxowvomvia:

e Jotooehido pabfportog: http:// www.csd.uoc.gr/~hy 120/

o Koatdhoyos nh-tay. fondav xnaw dtddorovia: hyl20 masmwdn csd.uoc.gr

¢ Katdhoyog ni-tay. portntdv, fonbav, now ditddoxrovta: hyl20-list momdnt csd.uoc.gr
Eyyoadeite otéhvovtag e-mail 0to majordomo sadint csd.uoc.gr Tov VoL TEQLEYEL 0TO TAU
TOU UNVOpaTog (0L oto B€ua) Tn yoouur "subscribe hy120-list".

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