JIOJATOK A

['padiunnmii matepian kBanidikaiiiHoi podoTu
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MiHicTepCcTBO OCBITH Ta HAyKH YKpaiHU
XapKiBChKUIT HAIlIOHATBHUH YHIBEPCUTET PaIl0eIeKTPOHIKH

kadeapa EOM

KBAJTI®IKAIIITHA POBOTA

MeTOAH CTBOPEHHA APXITEKTYPHHUX
cneunPixauin 06uHCAIOBAAbHUX

KOMNAEKCiB Ha 6a3i cHcTeM Ha KpucTaai

BHKOHaB: cT. Ip. KCM3m-21-1 Moicees J[.C.
KepiBHUK: 3aB.Kad. KoBanenko AA.

Mema ma 3a80aHH

MeTol0 poOOTH € aHAN3 METOMIB CTBOPEHHA apXiTeKTYpHHX cIierupikaiii

00YHCIIOBANILHIIX KOMIDIEKCiB Ha 6a3i SoC.

O0’ekTOM  JOCTiIKeHHA € MeTogH 3a0esmedeHHI  (DYHKIIOHyBaHH:

00UHCIIOBANBHIX KOMIDIEKCIB Ha SoC.

3aBnaHHA:

-TpoBeJIeHHs AHAIBRY ICHYIOUHX METOJIiB CTBOPEeHHA apXiTeKTYpHHX cHenmgikariil
00UHCIIOBANILHIIX KOMIDIEKCIB Ha 0a3i SoC;

-TpoBeJIeHHs TMOPIBHAHHA piRHIX (opMAaTiB apXiTeKTypHHX cremmdpikamiii SoC;
-po3pobKa MeTOAy CTBOPEeHHA Ta BHKOPHCTAHHA apXIiTeKTYPHHX cHenugikariil

00UNCIOBATILHIX KOMIDIEKCIB Ha 6a3i SoC.



Cmpykmypna cxema SoC 6 3aeanvHoMy 6u2nsA0i

o soBHImHEX
OPHCTPOE

Knacugpixayia SoC 6 3azanvHomy uenaoi

1. SoC nobymoBaHi HABKOJIO MIKPOKOHTpoOJIepa

2. SoC noOymnoBaHi HABKOJIO MIKpOTIpoIlecopa

3. CnemianizoBaHl MPUKIAAHI IHTErpaibHi cxeMu SoC,
MIPU3HAYCHI JIUIT KOHKPETHHUX 3aCTOCYBaHb:

- Programmable SoCs (PSoC);

- Multiprocessor System -on-Chip, (MPSoC).
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Cnocoou eupiuteHHa 6UOOPY HOBUX MOE ONUCY CUCMEMHO20
PIBHA ma Memooono2ii nNpoeKmy6aHHs

v' BHUKOPHCTAaHHST MOB OIIICY amaparypu 3 JTesKIMH
TOTIOBHEeHHAMH, $K, HAIIHKIAJ, po3IIHpeHHS MoBH Verilog mo SystemVerilog .

v/ Ajamraris MOB NporpaMyBaHHs BuHCOKoro piBut (C / C ++, Java) misi omicy
apXiTeKTYpHIX cTelmQiKamil cHcTeM Ha KpHCTali.

v/ CTBOpeHHs TNpHHIMIOBO HOBHX MOB CHCTEMHOTO DIBHA CIEIIATbHO  JUIL
IPOeKTYBAaHHA CIICTeM Ha KpHCTall.

v' Po3MIHpeHHss MOXIHBOCTEH ICHYIOUNX MOB BHCOKODIBHEBOTO MOJIENFOBaHHA Ta
3acTOCYBaHHA IX pa3oM 3 IHIIMMH MOBaMH HIDKYOTO PpBHI I OIHCY

ApXITeKTYpHHX CIeIH(IKaIlil CHCTEM.

5
IIpoyec po3pobkuSoC
CTBOpEHHA apRITEKTYpHOL CTBOpEHHA 5 N Bepudixaniz
T BHKOHYBaHHE MOJETEH apRITEKT YPH CHCTEMH
crequbiKamii npoexTy i
CTEOp=HHA CTOVETVDHHX
bixcanit 1 '
c - Sizuame s [TposkTvEaRES ! [TposkTvEarEx A

TEOPSHHA MOE2NiHKOBHX Gnokie Omoxi

. - MPOSKTYEAHHA AMIPATHIN MPOTPaMHIX B



IIpobnemu cyuacnozo npoyecy po3pooxuSoC

IIpoomenm1 cyuacHor o mporecy pospodxu CHK

Tpu cscpemwi  privextypon

Ibmec_pwppsru EMROHVE 3HKX
MOENSH IROSTYPH CUIAEN
CHOEM K2 X@ECER T/IABHAO

INErpELlE © NOSHICD O T  CTRURQUKELDE CHOEMM H2OSIUHO  mpumzEenHI nee'max 3 Jm‘!’“‘mﬁ S x:
KZ NDHX STan: IPOSKTVEIHER  CTPONO CRUGDK 33 BUGNOWIELEN HIMBOME  TPYRHOUEME i = i
aicrase Ik ozyaiz seme OO NOMDOHSHTIE CHCTSME | DCEHDL | OBOUNTICE MOMKHTKE  POIPOSKY mmmmu
HEMOEEQCT] CRUTSHOMO Hanisy CTPOMIEM OMICOM X HTepdSicis. KOMIOHZKTE e o
EMAETHIX i TIPOTLEMHKX TOTCEHOCT 3R DSXTYPHOL MOmENL
KOMTOHEHTIE CHCTSME H2 PRHER
STENEX MPOSKTYEHKEE.
7
Ananiz popmamis
AHami3 (popMaTiB
MoxmeocTi eeprdiranii MoomzBoc Ti TpaK ALl B3
. BimcyTHi TinBI ¥ S OpMAMEE] MO TAKOK
BinumicTs POSTNARYTHX Ex:lu:;’nimopemz cnemm EInil, HANHCAEMX B2 | |EimcyTEI TOTEEM ¥
$0paLaTiE NIPOKO — "l::cmom IPHPOMHEX MOESX, 1P i € cremed ixaniit Ha npp OIHHEX
EHKOPHCTOEV:OTECR MPH :’;wm ’ omEieo 3 mpoGra. mp sosax. ¥ pasi rabmiue ona
cTEOpaHE cnemd Imuii : - ENpILNIOTECA B Danil pofori | |7axol Tpasonanii Taxox
o5 OO EANBHIDE CHCTEM, 3 B.!IFOPHCTOE}'BSHD;I‘UOE;. 3 Bei inmni §oparam gasux HeoOXimHO sasanerime sHaTH
EMHATEDM § OPAMAITEHHX MOE. z;t m;nmn icuix THIT HALVIO TE MOMJIHEICTB cTpyETYpy Tabmmi. Jna
Omxax, icHy0TE MOXOmE IO axicTIo cnemn@; e, M2 PSEipEM EDPRKTHOCT] DaHIX. | | OMHCY CTDVETYDHEX 2CTSKTE

CTEOPSHHA CHRuN Hamik i3
EMKOPHCTAHEAD!  OPMATEHID
MOE.

GeznocepemERO SANSKATEEIN I
doparanizanii, i comameicno i
CTEOPSHHA

¥ pasi 7abmeue, omEak,
MOEHOL HE: E2pH@iKania
EMDMATs€ CTEOP=HEA Ta0mue
N0 SEMANST {Ib S2ANAH I
1raGmos oar.

apxitTexTvpr CeK mimaname
NPRPONKI MOEH, SOPMANEEL
MOEH T2 E MeEIE Mipi
CTPYETYPHEI miarpaux.
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Tpancaayia oanux

TToumya EToaca THHI
ST OPHTMHE TPAHCIALE =

Tlprpomsi scex » s P——
CTPYETYPYEAHHA TRILTY

AT opHTMM EHTYI2HHA
a3 Tabmuue

Crneimdixanii & peobximsmx

1A MSTOMONOrii §opararax
T'padeei anropunm 260
Tiarpsa | FropuTac pobotr:

KiHIISEHMHE 3ETOMAET M
IR aHAMiSY miarpast

AeToss T ¥HI
TPEH I ATOPH

FOpMANEE MOER

Ilpoyec cmeopenHs nocunans Midxc ppazmenmamu
cneyudgpixayiii

TTapasee Tpume
CTEOPSHEHEA NOCHIAHE

BemnocepanEE CTEOPRHEA NOCLNIHE
l KODHCTYERNSM

Knace mocimase

l TocimaEss
AnropTa TOLIVEY NOCHNAHE IO

IAMAHMX MEPEMETPEX KOECY

TMocknasss Tocknazss




CmpykmypHha cxema cneyianizosano2o npucmporo
YNpaeninHsa 06pobKuU OaHUX HA OCHOGI

Baok Sydepizanii '
[OBLIOMICHS '
H =l un’&q
H 'l 0 o |
A M :
Mapepapasad | Crexa T DA MASE !
z g ¥ A |
KepIRAGS ampecore N
|
|
| Y A [ - — |
. o S ','fﬁyhi-’éﬁidn’m’ I0Ti7Y NOBLIOMICHS |
T — ' |
Zea n . e Tase 1> ampec - » Brox ammisy |
ey Eosk e Bosx: speactpofen ! i
> - = Dok | :
1 Erepyedoon ni e | |
s ' |
- e ' |
e s asea ' !
' |
I |
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; |
9 10can aapec - Bace asaey :
H b | osinesaee k ncelzosnsis k !
D soar A iaes - :
weswsow  sessems | | i B e e e )

1

Memoo cmeopennsa cneyudgixayiii ma pobomu 3 HuUMU

Biemzusing CORDY | CIpRTIDH MBS TR (RS Rl

—-l(xwpsmpimqmm‘:cmum.i

Cmmmmmmmmm
CnamnGxIIE 1= OCHDE EMNODICTCEVEHIN MOOSTESN [RIO

—Ihmmpeipza OOTECRCY CTEIBDEGIL

Creopann ﬁonspmweummms:owm
Qquumhmm( ERNOPICTCEVERRD: Mo mana. T xpox
H20B0E EINCEI £ MU0 CTEIMOBEINE CTIOMOETECE IR,

Omic OEcE = E30E MK SISMEITaMN QINOBEUE LBk Xpox
MCHE B OHVEITECE TEENSTEHD 3 CTE0pSHEM CNanditzni

Cmmnmmmmmuﬁh&ni
CTEQPEHHE M (TEIDE BELH

-[C:npsm ='a3iE 3K QpEnEHTAN (NaSiEnl

—IMamimm: CrEIDixal

{Tﬁmﬂ:mﬂ@ﬂﬂ:ﬁmmmi

Creopsom 360 mMflp ITOmMDIE TEHETEME  EHO 3
ENNODICTCEVERHIL MOMETEN K2 pi SopiereH ucER [ xmpax
IS BIKQHVEIDICE TEENSTI0 3 CTEOpSin Cnandixani Crzopems pia QENEXE RIS EEE
Tpawmmi g3ax :mmw@mlmmmn
Gopuzie IS xp BOSEIIOSOL BUD CEBdsEnE — Crzopanii pizan QENEEE TEMSEENT

CTEOMOC™CE IHWIL
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SELECT bf.*, regResetType FROM bitFields AS bf JOIN registers AS reg ON regRegisterType == bf.RegType

Pe3ynemamu pobomu

WHERE bf FieldName != ‘-

Reserved

reg{
name = "Processor State";

regwidth = 64;
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11 To
"
12 1 Trap oo contral traesfer W o eg {
PTATE |10 |2 Reserved o |o name = "Processor State";
de PSTATE |9 1 Current ittle endian LU -
e FSIATL |8 1 Trap litthe endisn W ° rengdth = 64)
PSIATE |8 2 Reserved »O o 7
PSTATE | S 1 Reserved (wis red) RO o eg { " "
pel sian |4 1 Enable floating-powt w1 name = "Processor State";
am PSTATE |3 1 Address mask Lo ° N
prv F5ATE |2 [t |Prwiegedmoce W[t regwidth = 64;
- PSTATE |3 1 Interrupt ensble RW o ~
PSTATE |0 1 Resirved {mit ag] RO o field {
hw =rw; sw =rw;
fieldwidth = 1;
resetsignal = PowerUp;
i I ol e = e s reset = 0;
¢ TSIAN |a 2 Glba! boved ol provicus tap wesd B0 | Bowerlip |0 — .
[Tt (8 |conpevoampion W [Fomos]e desc = Address mask,
a TSIAT | £ ] AS) 3t prewiows trap lever - Powertp |0
pameras | THIAW |30 ' PUTATEL o provinn spweel B0 | Doy | 0 } am [43]
potate e AN 47 1 PSTATE e a1 previoun tap bevee W Powerty |0
potweve | TVTAT |48 3 PITATL e 2t previous raplevel W | Powertly | 0
e nan (8 1 PLIATL o ot provionns ap lovet B0 | Poeriy | 0
patate am nAN I 3 PITATLam 01 proviows Uap loves W e L
psepry | TIIAY |80 3 PSTATE prw o1 previows vap dewsd W Powerp |0
et e AR |9 ] PEIAILie ol oot trap bovwd B0 | Bty | 0
cwp TSIATE |0 3 CWP tram previout trap level - Powersp |0
w PSTATE |23 1 Trap on control transter - Powerp |0
v AN |8 3 Currere Wtle mvdwn - Powetly |0
e PIATE |8 1 Trap inte endian N | Poweip |0
peot AW |4 3 [nable Nostng pont -~ Powerp | 1
e AT » ] Adrens mand - Powely |0
pohe { |2 3 Prvieged mode o [ Poeeip |3
- 3 3 Inlerrupt ealie - Prewlp |0 1 3

V xXoxi minroToBKN KBamiikamiiiHoi poOOTH MpoBeJeHO aHAN3 METO/iB CTBOpPeHHA
apXiTeKTypHHX chHenmgikaiiii oOUYHCITIOBAIFHIX KOMIDIEKCIB Ha ©0a3i SoC. Jlms
CIIpOIIeHHA CTBOPEHHS BHKOHyBaHHX Mojeneil SoC y Hadip MeTOoiB BKIFOUeHHI
MeTOJ] aBTOMAaTIBallil IepeBeleHHd crHelmQikamii y BHKOHYBaHI MOJIelli Ha
dopManbHIX MOBaX; a I PaHHROTO CIWIHHOIO AaHANRY pPBHUX KOMIIOHEHTIB
CHCTEMH Ta TpPOTOKONMB 1i (YHKIOHyBaHHA po3poOieHHil WOXin mepeadadae
3aCTOCYBaHHA pBHIX MeTOAB Bepudikami [JaHMX HA CcTaji CTBOpeHHA
crermdikami . KpiM Toro, po3pobieHHil MeTo]] TAaKOXK J03BOJSIE MTBIIINTH SAKICTH
CTBODIOBaHHX cIHelnipikamii 0e3 CYTTEBHX ONAaTKOBHX 3YyCHWIb apXiTeKTOpiB Ta

ABTOMATIRBYBAaTHIIEPEBHKOPUCTAHHA CIelmikamiii o0YHCIIOBANBHIX CHCTEM.
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