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HY-120: Wndrani Zyediaon Tp. Ex. Yrohoyiotdv
DOwvoTIEOo 2018 © Mavemotnuo Kofng

HY-120 - Wnoroxi Xyediocon:
Iegryoadi) Tov Madnuatog

Xtoyog Tov Madnuaros:

OL vOAOYLOTEG (ROL OL AUTOVOUOL %OL OL EVOMUATOUEVOL O GANES unyovég, Y. ovToxivita,
TNAEOQAOELS, LOTOWHEG CUOKREVES, HAT), Ta dixtua (.. Internet), xou oL TnAemuowvmvieg (TnAédwva,
WVNTE, ACVQUATOL, HATT) ElvOL OAA HOTOOREVAOUEVQ, OT|UEQA T1LdL, OTtO WrQOoNAertQovind chips mov
OTNV oVVTQUTTLKY] TOug mAewoyndla elvor Yyndraxd. Avtd to pddnua wider yid ta Yndroxd
ovoTtiuata —yid ™ fdon ONradt OAng Thg oUYXQEOVNG TEYVOLOYIAS THS TTANQOPOQLaG.

O 0106)0g ToUv pobiuatog eivar va dtddEeL ot vEa GoLTITELO 1AL GOLTNTI] TWV VTOAOYLOTMOV TO TL
elvar Yynorond xhxdopa, tc Poorés nou amagaitntes €vvoleg xal oTtoueion ™ Yndroxig
oyedloong, ®oL TOS He auTd UmoQel Vo GTdEeL ®avelg éva onuavTtind xal ®REVTowmd Tadderypa
YNPLoro ®RURAOUATOS: £vay amholotato violoyloti). Béfala, o vtoloyiotilg mov Ba ptidEovue og
ovTtd To TEMTO PAOMua Oa eival vregahovoTtevpéVog (YU ovTd o eEoQETIA apYOS) ol ma'
oha autd Oa elvar évog vIToAoyLoTNG!

H ovvéyeia tov pobiuatog avtot eivor 1o pdbnua "Ogydvoon_Ymoloyotov" (HY-225), oto
eapwvd eEdunvo tov 20v £€toug, 6oV o dortnTiis Ba axoVOoEL YIG TO TDOS Elval OL TQOYUATIXOL
OTMLEQLVOL VTTOAOYLOTES (O)L OL €0( VTEQOAITAOVGTEVUEVOL), TIMOG E(vaL 1 YAMOOO PNy AviG TOUG, 1
NOTOOAEVT] TOV EMEEEQYOOTH ROL TNG UVIUNG TOVG, KOL TIMG AELTOVQYEL 1 EUHOLVOVIO, TOUG UE TOV
¢Ew noopo. To moodv pdbnuo (HY-120) xor to HY-225 elvon to dvo pabfjpota "xoguov"
(vroyemWTIKA) Tov TPNUOTOS HOg 0TV TTEQLOYT) TOV VA0V (hardware) TV VITOAOYLGTOV %Ol €V YEVEL
TOV YNPLAn®dV oVoTNUATOY, %ot OdEoRoVV OGa OAOL OL ATTOPOLTOL TANQEOPOQIXTS TIRETEL VAL EEQOVV
otd oUTY TV TEQLOYY, oav eldylotn Pacrf yvaon. INd avtoig mov embupoitv va udbouvv
7eQLo0c6TEQX YUQW atd To VA6 (hardware), vtdioyouv ta padnudta emloyg:

— HY-220 "Egpyaotioo Wndroxmnv Kurhoudtwv" (axolovbei to 120, dev mooim. to 225),

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

— HY-428 "Egyaotfigio Evoopatopévov EneEeoyaotdv" (mopotmobétel to HY-225),

Ilegreyonevo rov Madnuarog:

e MaOdnua Koguot Emuotiung Yroroyiotdv (dni. vmoyemtird).

o Awdantinés Movadec: Oxto (8) ECTS.

¢ Igoamourovpeva: Kavéva.

ITegieyduevo:

o Ewayoyi): tayelo emavahpn tTwv NAEXTOIROV KURADUATOV: OLAXOTTTES KAL OL AOYIRES
1oGEeg KAI-"H-OXI- moldmheEn xow 1 dopd) Thg uviumg (aywd T ROM)- ovvdvaopol xo
OTTORMOLLOTIOM O AVTLOTQOPT) EVOS ATTORMILKOTONTT] OEVOQOU NAERTQOVOUMY VLA TO
OYNUATIONO €VOC TTOAVTTAERTT) AVOAOYIRA ®oL YN PLOKE CUOTIUOTOL, TTAEOVERTTLAITA KOLL
EPAQUOYES TV YNPLARDV CUOTNUATOV: ATAA RURADUATA e NAEXTQOVOUOUG (relays),
avadQaom KoL LV,

e Yuvdvaotixd Kuxhopata: modEeig AND-OR-NOT, mivaxes aindeiog, maoadelyuata,
Moywég moheg, IC chips, Alyefoa Boole, diaypdupata Venn, yGoteg Karnaugh, amhosoinon.

e Avadwwoi Axégaror AgtOuoi xon Ilgosadporgéoeis: mAnbog cvvovaoumv xot dvadixi
aoiBunon, pun meoonuaouévol axégalot, duadixi) TIEOGOEDT, CUVOVAOTINA RURAD AT
a0gototi). [Tohamhaolaopog / duaigeon / vdoloumo pe duvduels Tov 2, dnh. emhoyi mediwv
oo bits. [Tooonuaouévor 0QBpol: cvateodt) (wrap-around), OVATAQAOTAOY] O OUUTAT|QW LA
WG QOGS 2, TQOONUAOUEVT TTROGBEST), aviiBeTog aplBpol, ®ixhwua aBoloth/adalQét.

e Mviun: avadeaor, aotodi xa 010tad1 nurhduaTo, TOAVTOTES: povTalmtés (latches)
tomwv RS »ouw D, povoumror xow tohdwntor RAM, ogydvmon xatd AéEels nal »atd bits,
dtevBivoelg rot amormdromoinon dievdvoemy.

o AxolovOioxda Kuxdhopoto: ovoyonoLuomoinon vAxon, avayxy onudtwy YoovViouoU,
dipaoirnd goroyLa, mapadelypota (LeTENTHS, OMOONOT, peTtadpod xataywentav), flip-flops
apévin-onidfov.
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e Datapath: xataywontés, mohumiéntes, ALU's, mogadeiypoto amhdv datapaths: TootdoTOTOL
odnyntég, Aewdogol (buses) pvipes SRAM, éheyyog eyyoadig not evegyomoinam eE6dov,
HOTOOREVT] LEYOAVTEQWV LVNUWOV 0TtO TTOAATAG chips SRAM.

¢ 'Evog amhog EneEegyaoris: mopdderypa datapath evog amhol eneEeyaoth| pe éva
OUOOMQEEVTH, YAOWOOO Wy avig ®oL assembly Tou ammho¥ eneEepyaoti) & mapadelyuata
TQOYQAUUAT™Y assembly: 0eLQLOKOG RDIOS, DarAAdMOELS AL POOYOL, EUUETES
TEOOTIEAAOELS RO THVONES.

e FSM za 'Eheyyos: unyavég memeoaouévav xataotdosnv (FSM) now mapadelyporta:
eheyxrtig nurhodogiog, déxtng oelglomnig emuovwviag, FSM ehéyyou eneEepyaoty.

o Teyvohoyia: oOvToun elcorywyt) oto oAorANQwuUEVa xurimdpata CMOS, x6oTtog, Tay T T,
ROTOVAAWON, %Ol TTAQAYOVTES TTOV TA. ETTNQEATOUV.

Egyootigoro:

To pdbnuo meguhaufdver efdopadioies Olmwpeg eQyoaotnolarés aoxioel pe yofon breadboard,
dwaxomtdv, LED, niexntoovopwv, chips (TTL, CMOS), »ar evdc amhot datapath €vOg VTOAOYLOTY)
TOTTOV CVOCMEEVTY pe OO YWELOTES UVIIES (EVIOADV, dEQOPEVMV) oL TATO0G EVOERTIRDV AU VLDV
7-segment YLd TNV TOQAXROAOVONON TNG %ATACTOONG TOV, TO OO0 OL POLTNTES UETOTQEMOUV OF
OTOLYELMON VITOAOYLOTH] VAOTIOLMVTOG TOV AeYyO TOV 0T0 breadboard.

e Ymdoyovv 13 dimpeg epyaotnolanéc aonioels, pia ava efdondda (eoy. 0 Emg xow 12). Ou
oonfoels eival aropxés: ®G0e dortnig egydletan povog.

e Kd0e eoyootnoland Tunpa meQLLoUPAVEL Emg 26 GoLTNTES, 1oL ETTOTTEVETOL RAL
Padpohoyeitan amd dvo Ponboig - petasmruylarots portnTég vId TV ePAeyr rnot
ouvtoviopo tov %. Ninov Kpaood. Ta egyaotnolond Tunuoto meglyQadpovTol 0TV REVIQLLT
oehida Tov padnpatog.

e Xwmoog Egyaoteiov: AiBovoo A109.

o ElelBeoec Qoes Egyaotoiov: xiOe Asvtépa non Toitn, y1d agretéc dhoeg, 0 xMheog Tov
€QYA0TNEIOV TTOQAUEVEL OVOLRTOS Rl OLOOEOLUOC YL 0L0dTTOTE PpoLTNT TOU HaBUOTOg
(uéyoL peyiotov 30 ®ae Gpoad) emmbupel va mpoetouaotel (eheiBega nou Y woig
Padpoldynon) soLy To xovovird Tov dimo eQyaotiolo T fOouddas (6mov faduoloyeitar).
ZUVLOTATOL VO ®XAVOUV (010N TNG EAEVOEQNS QUTTG TIQOETOLUAGIAS HVOIWS OL TIQWTOETE(S
dortnTég ov acBavovia MydteQo eEotxelmpévol, artd to Mpvaolo-Avxelo, ue ta
NAERTOHA RURADPOTA 1) UE QYOOI OE EQYALOTNQLO.

e KdbBe doxnomn amd v 1 wg v 12 fabuoroyeitor wg moog TNV ®aTtovOonom g OYETIRNG
Bewoliag, mopoetolpaoio, extéleon, vat woLOTNTA: 1] doxrnon 0 elvon eLoaywyLxi] ®ow 0gv
Babuoroyeitar. Amovoia amd doxnon Paduoloyeitar pe pndév. Opmg, o teMrdg faduog
€QyaotnEiov moxITTEL o0V 0 PéEcOg 000G TmV 11 zaditepmv Babumv aoxfoewv, doa péyol
uto otovoia eQyaoTnEiov to eEGUNVO dev €xel ouvémeleg (CVbEQEL TAVTMG VO UV
QITOVOLAOETE 0T ONUAVTIXA EQYOLOTIOLAL, TTOU €XOUV VYNAOTEQO OUVTELEDTH) fAQOVC
Paduoroyiag —PA. magaxdtw, evotnta "Babpoloyia").

e ‘Olot aveEaQETMG OL EYYEYQOUUUEVOL OTO HAONUOL VITOYQEOVVTOL VO CUUUETATYOVY OTA
€QYQOTNQLO, AVEEQQTITWG TUYOV TAAoLOTEQNS EYYOAPT|S 0TO ndbnua. Kaveig faduog
€QYa0TnEiov 0o mEoNyoLueve £t eV UETAPEQETAL.

Evyagiotovpe to Ivotitotto ITingodoginig touv ITE, »ot tdiaitego toug Muyonh Avyepdun xou
I'emoyro Kahoxauivo, yid t) oyediocon now peydho péQog g ®OTO.OXREVTS TOV EQYOITNQLOKOU
eEomuopot Tov pobfpatog. Emiong evyoagiototpe tnv etougeto Altera (University Program) yué
dwoed vAr®Vv a&iag 10.000 Evp® 010 £0Ya0ToL0 Tou Hatbfuotog.

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

Euro worth of hardware to this course's lab.

Biphria:
O portntég Tov padnuotog éxouv emhoyt avdueoo ota eEfg téooepa Bipiio:

e William J. Dally, R. Curtis Harting: "Wndront Zyediaon", Cambridge Univ. Press (2012),
EMAnvunn) petadoaon: Mavemmotnuonég Exdooeic Koftng (2015), ISBN 978-960-524-445-3.
[Z0yyoapua 0oBpog 32998377 oto obotnua "E0d0Eog":
https://service.eudoxus.gr/search/#a/id:32998377/0]

e John Wakerly: "Indrann Zyedloon: Agyés nau [Toaxtrés", toitn éxdoon), Prentice Hall (2001),
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EMAnvunn) petddoaon: exdooelg KhewddoOpog (2002), ISBN 960-209-728-0. [ZUyyoauuo
0QOuog 13946 oto ovotnua "EVd0Eog": https://service.ecudoxus.gr/search/#a/id:13946/0]

e M. Morris Mano, Michael D. Ciletti: "Wndront Zyediaon", 6m éxdoorn, AyyMrnd momTdTUNO:
"Digital Design" (Pearson, 2018, ISBN: 9780134549897), EAAnvixi] petddoaon: enddoelg
Iamacwtneiov (2018), ISBN 978-960-491-113-4. [Z0yyoauuo 0Opog 68406394 oto ohotnua
"E0d0E0¢": https://service.eudoxus.gr/search/#a/id:68406394/0]

e Stephen Brown, Zvonko Vranesic: "Zyedicon Ynoronmv Zvotnudtov pe ) F'aoooco VHDL',
McGraw Hill (2011), EAAnvini petddpoaon: Exdooeic TCLOAa, ISBN 978-960-418-340-1.
[Z0yyoappa aoOuos 18548944 gto ovotnua "E1d0gog":
https://service.eudoxus.gr/search/#a/id:18548944/0]

O dddorwv ovviotd évBepua to modto Piio, Twv Dally xou Harting. [Tag' 6t to emimedo avtov
Tov PBLpiov elvar viymrotego amd exeivo Tov dwol pog pabnuatog, opws to Pio avtd eivor
egalpetind, Oa noopel ™ PLpiodnun cag, zal Ba amotehel £éva Bovudolo eyyelptdlo avadoeds yLd
0aG Y10 AERETA XQOVIOL 0T HeEALOVTLKY] 00G oTadlodQopia: elval oUYYQOVO, ®OL YOUUUEVO aTtd EVay
oLeBvi myétn tng teyvoroyiog (Chief Scientist tng NVIDIA, now ®aBnynti) oto Stanford).

Ed&v avalntdte éva Pifhio guroldteQo oto dudfaopa, tote dohéEte éva amd ta dhha tota. To
delteo, Tov Wakerly, €xel peyohiitegn evpiTnta UANG ®ou fabiTeen/weLudTegn maQovaioon amd To
dMha 000, MG elvar no THAOLOTEQO, ®aL YA OToLov avalntd tétola yagiopota to memTto (Dally)
elvan »alvteQo. To toito, Tou Mano, eival moAl dnpopihés ocov amhd ol eunorodidPaoto ddarTIn
BuPArio, now yid epds edd oto IMav. Koreng now oto ITE-IIT, éxel To mheovérTnuo OTL X0NOLUOTOLEL TN
vhwooa Verilog mov »ou eueic yonowpomootpe (og GAlo pobnuata xal otnv €eeuvd pac), Omwg
emiong xdveL xou To mewTo PLiio, Tov Dally, évavti tng VHDL twv de0tEQOU %Ol TETA.QTOV.

Kou ta téooega Ppiio »aiidmrovy ta meguoodtepa BEpata Tov pofNuatog, extds —xvEims— Tovg
NAEXTEOVOUOVGS, Ta OLpaondt QOAOYLDL, HaL 0Q*ETA TOQOdElyUoTo. OV OO YONOLUOTIOLCOUVIE —
Wiaitega 1o maedderypa amhol emeEepyoot tov pobfuatos. Amd v dAln, to pdOnuo dev
megrhapPdvel pegud amd ta Bépata ota PPiia, xow Ba empeivel AydteQo o€ 0QRETA EOWMEVUEVA
0¢pota mov dddoxovtar oto HY-220 1) ahho¥. I'id tovg AdOyoug avtolc, ovviotdtar évBegua oToug
EYYEYQUUUEVOUS HOLTNTES VO TAQAx0AoVO0UV aveldewtidg Tig dLaréEers Tov paduatog, oL omoieg
mmoteveTol 0Tl Ba Tovg fondnoovv onuavtind meEQLocOTEQO Ot 600 Ta PLPAla oTNY RATAVONOT TV
EVVOLODV ROL TNG YXONONG TOVG. ZNuavikd fondnuo Ba amoteAéoouV oL Ol AeTTTONEQE(S EXPWVIOELS
TV EQYOOTNQLORMDV OLORTOEWYV.

Mooyoauna Adaczariog, EEétaong [Igoodou:

o Efdonadiaio: Asvtépeg, Tetdoteg, nau [Tagaorevés 12:15 - 14:00 oto Apdoéatoo "Zréhog
Opdpavovddxng". O mepLocdtepes efdouddes Tov eEapnvov Oa megthaufdvouy toia dimoa
OLahéEewv (AeTella), evad pegurég dvo — deite TV LoTooeMOa TOV HABUOTOG YLd TOV
TQOYQOUUATIOUS.

e To ®Owvom. 2013 To ndOnpa eiye PrvreooxomnBei, wow Ta oxetrd video datiBevrow otov
LotdTomO: elearn.uoc.gr/course/view.php?id=232 (dev yeLdleton password: proQeite vo pmeite
oo "emoxémng" (1 pe to password cog tov [Tavemmotnuiov)). ®étog, To pdbnua Ha eivor
TOQONOLO e TOTE, doa LWTOQE(TE VO YO OLLOTToLNoeTe Tal video autd. Mia 10éa eivar, WOlaitega
600l poLTNTES SUOROAEDOVTAL TTEQLOGOTEQO, VO TA TTALQAROAOVHOVV TPV atd TO Pdbnpa, nan
070 PdOnpa va QToUV TIG EQWTI|OELS TTOV TOUG YEVVIOTHAY.

o Awnyovionog Ilgoodov: pdihov to ZafRato 3 Noepfoiov 2018, ®ea 12:10 - 14:00 (Béopdda
6). H ovppetoym) Toov portntadv eival vmoyeemTint] ®atd tThv évvola 0Tl 0 fabpds avtig g
eE€TaoNG TAVTO PETQAEL =X WQEIS OUMWS VAL VTTaYEL EMdLoTO OQLO AVTOD TOV Paduol Tov va
amotelTol YLd va TeQd.oeL 0 GoLTNTh To LAbNuoL.

BaOuoioyia:

® 30 % oo tov (Ppetewvo) péco PAaduo egyaatneiov, axrel AUTOHS v ELVAL TOUVAAKLOTO TEGOEQ
(4.0) [naveic PaBpog egyaotneiov amd mponyolueva €t dev petadépetal],

® 20 % omo tov fadud tov diuywviopot IMeoddov, xat

® 50 % oo tov fadud tehxig eEétaons (A' 1 B' meouodov), aprel avtods va elvar tovhdyloto
ToloNuov (3.5).

Babuds egyaotnoiov xdtw tov 4.0 1) fabuds tehriig eEétaonsg »dtw tov 3.5 mpoxralel amotuyia oto
nadnua. O eEetdoels (mEoddov & tehni)) elvar e #Aelotég onuelmoels. Kdbe avirypadi tipmoeiton
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QUOTNEA. ZvVvioTdTal évOgQUa OTOVG EYYEYQAUUEVOUS 0TO Mdbnua va diafdlovv To padnua »a'
o0ln ™ dudpxrern Tov eEauvou —OyL LOVo ®aTd TV eEeTaOTIXT TTEQIOSO— %Ol VA TO TEQATOVY AT
™v A' eEetaotini] mEEiodo -1 eumelpia Tov dLdGonovTa delyvel OTL Ta PABNLOTO TEQVIOVVTOL TTOAD
gVroAOTEQO TOTE, OTAV 1) VAN elvon axdun peéona otn pviun. O péoog 6Qog Pabumv egyaotnoiov
vrohoyiCeton pe ovvteleotés PAovg, dtadoeTinols Yid didpoga eoyaoTnoLa:

0.5 Y14 T0 ggyaotiowo 1,

0.7 Y14 T0 €QYQOTNQLO 2,

0.8 Y14 T0 gpyaoTiQLo 3,

1.0 y1& Ta ggyootioLo 4 non 5,
0.9 yud ta epyootiola 6,7, 8,
1.2 yud to ggyaotioo 9,

1.3 y14 T0 ggyaotiLo 10,

1.4 14 ta ggyaotiowa 11 won 12.

O anpPfic Thmog vroloylopot tov péoov Pabuot gpyaotneinv eivar: ABgoloua(W;*B;) yid i=1,..12,
peiov Minimum(W;*B;) yid i=1,..12, now 6ho dud évtena (11.0), dwov W; elvar o ovvteheotns fGoovg
TOU €QYAOTNQIOV i, 0w B; elvaw o Pabudg tov ggy. i. Emopévmg cupdéget va pnv amovoldlete xotd
TO EQYAOTNQLO LE LeYAADTEQO ouVTELEDTY) PAQOVG.

Awddozov, Bonloi:

Movoing I H. Katefaivng, Kabnyntig, Tu. En. Yroloywotov, [aver. Konng - nitd:
kateveni - ThA: 3564 - ®eg yoadeiov (ovviiBwg) Agvtépes-Tetdoteg 10:00 - 11:20 (1] ®ou
GAAeS), natd meoTipn o Hetd ad Nhtd/TnA erufefaimong, oto yoadeio K329.
Nuwohaog Koaoods, uéhog ETEIT/EAILL, Tp. Ex. Ymoloywotmv, Iaver. Kofthg: YretOvvog
EEomhopot, Emipleymg, naw Zuvioviopot Baduohdynong Egyaotneiov - nA-toy: nkrassas -
T'oageio: B217 - Tniédpwvo: 2810.39.3595
Bonfoi - Metamtuyianot @ortntég, Tp. En. Yrohoyiotov, [Maver. Kontng:
o Bdodag, Imavvng — vardas
Boupdung, Eevodpmv — xvurakis
TNaovetds, Muyonh — giaourtas
Koahaevtiig, l'emoyiog ZaPPag — kalaentzis
Kuootepdnng, Xapidnuog — charkio
Moaotopdxng, [aowv — csd3032
IMomoyidvvng, Avaotdolog — apapag
Haviddaxng, Eppoavouii — manospavl
Zxropdardnng, Eppavouih — mskordal
Shanavvanng, lodvvng — jsfakian
Totoéung, Zothelog — csd3123
Wiotdung, Avioviog — psistakis

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

Hlextgovini) Emzowvovia:

e Jotooehido pabfporog: http:/ www.csd.uoc.gr/~hy120/
e Katdhoyos ni-tay. fondav naw dtddorovia: hyl20 mamdw csd.uoc.gr
e Katdhoyog ni-tay. portntdv, fonbav, now ditddoxrovta: hy120-list womdxnt csd.uoc.gr

Evyyoadeite otéhvovtag e-mail oto majordomo mamdxut csd.uoc.gr oV va TEQLEYEL OTO TDUA
TOU UNVOPATOG (0L 0To B¢pa) TN yoauui "subscribe hy120-list".

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

last updated: 23 Sep. 2018, by M. Katevenis.
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