YBakaeMblil pejicefiaTeslb, yBaXkaeMble UjleHbl TOCYZAapCTBEHHOM aTTeCTaljMOHHON KOMUCCUU
[To3BonbTe mnpeACcTaBUTHL BallleMy BHHMAaHHIO [IOK/IaJ, IO JWMJIOMHOMY IIDOEKTy Ha Temy
«AnmapaTHo-MporpaMMHBIM  KOMIUIEKC TeCTHPOBAaHHMsA  KOHTpo/ulepa mnepH(epHHHBIX

uHTepdeiicoB B cucreme “Iab0pyc-3C” ».

Moii mpoeKT ToCBsileH pa3paboTKe yCTPOWMCTBA, MpeAHa3HAaueHHOTO /IS TeHepalii TeCTOBBIX
MakeToB Ha BHYTPEHHIOIO IIMHY KOHTpoJsulepa mepudepuilHbix WHTepdeiicoB, cbopa U mepejauu
pe3y/bTaToB M0/, YIIpaB/eHHeM TeCTUPYIOIUX [TPOrpaMM.

JIuct 1 — IlocTaHoBKa 3ajauu

B MockoBckom LleHTpe Sparc-TexHosoruii pa3pabaThiBaeTCsi MHOTOSIEPHAsT BBIUMC/IUTE/TbHAS
cucrema “Inpbpyc-3C”. D3C — ofHOsAepPHAass CUCTeMa Ha KPUCTajle C TaKTOBOM uacToTor 500 MI1,
MIPOMYCKHOM CcriocobHOCTH KaHasa naMsaty 8 ['6aiiT/c, uMeeT TpH AYTIEKCHBIX KaHaa MeXXCUCTEMHOTO
oOMeHa ¥ KaHal [OCTyma K TIOJCHCTeMe BBOJA/BBIBOZA C TPOIYCKHOM CHOCOOHOCTBIO,
cooTBeTCTBeHHO, 4 I'6Gaiit/c u 2 I'6aiit/c. KIIU comepuT mMpokuii Habop reprgepuitHbIX, CeTeBbIX
KoHTpoJiepoB. K mogcrcreMe BBo/ia/BhiBOa ToAKMrouaeTcst yepe3 10-Link unTepdeiic.

OneMeHTbI CUCTeMbl pa3pabaThiBalOTCsl TMapasuienbHO. s ycKopeHHsi pa3pabOTKU TIPUHSITO
pellleHWe B CO3[aHUM crenuanbHOW cucteMbl Ay oTnagku KIIM. Ona cocrout u3 AIIK TKIIN,
reHepypylollje TeCTOBble MakeTbl Ha BHyTpeHHIO0 1uHy KIIM nop ynpasieHueM mporeccopa
(R500S). ITporotun KIIN BeinonHeH Ha ocHoBe TTJIMC, A/ BO3MO>KHOCTH BHECEHHWs UCTIpaBJ/ieHUs B
cnydyae obHapykeHusi ommbkud. K AIIK TKIIU mpexawsiBasitoTcsi Tpeboanus (Turt uHTepdeiica c
nipotieccopoMm - wmmHa PCI, tun unrepdeiica ¢ KIIN — mmHa IO-Link, npegycMoTpeTs KOHTPOJb
nepeZiaBaeMol MHGoOpMalMM M HaaWUuyMe MPOrpaMMHO [JOCTYIHOrO HWHTepdeiica CO CTOPOHbI

rpotiieccopa).

JIuct 2 — Meroauka TectupoBanusa KITN
Inst otmagku KITIM paspaborana metogvka tectupoBanusi KITV. Mertoauka obnagaer //-om. B
Hell MO>KHO BbI/Ie/TUTh 3 OCHOBHBIX YaCTH:
1. Ornagka c ydeToM (U3MYECKOTO0 TPOEKTUPOBaHUSI Ha KpuUCTaaie (onucamb, umo
eK/ouaem);
2. ®yHKUMOHANIbHOE TeCTUpPOBaHHE (onucamb, umo eKaloyaem Kak annapamHble, mak
npoz2pammHble cpeocmea);
3. OrtazKka oreITHOTO o6pasija (onucamb, Umo gkaoUaem).
[lpu BbIIBIeHMM OWIMOOK, TpeOyeTcsi BHOCHUTh W3MEHEHHWsST B HCXOJHOe OIKCaHUe,
COOTBETCTBEHHO U3MEHHUTCS M0Be/leHHe airOpuTMa B JIPYyruX BeTBSIX.

ATIK TKIIM no3BosisieT BbINOIHUTD 2 ITyHKT



JIuct 3 — @yHKIMOHA/IbHAsA CXeMa MaKeTa

Ha pganHoM nucte npuBefeHa ¢YHKLMOHaAbHas cXxeMa MakeTa /il peajv3aliid TeCTHPOBaHUS
KIIU cornacHo BbIllle TIpHBe/IeHHOM MeTo/iKe. Ha Hell pea30BaHO 00JbII0€ KOTMYECTBO Pa3TIAYHBIX
VMHTep(elicoB, UYTO TMO03BOJSIET [JOCTHUYb YHHBEPCA/JbHOCTb, CJIO)KHOCTb TECTOB M BO3MOXXHOCTH
BBITIOJIHEHUs! //-HBIX TeCTOB, YTO TPYZAHOBBIIIOJHUMO C MCII0/b30BaHMEM TeCTOBOI'O IPOrPpaMMHOIO

o6ecrieuenust. [Tpororun KITU BeimosiHeH Ha [TJIMC Altera, danbHeliwee onucanue cxembl c108aMu.

JIuct 4 — CtpykrypHas cxema AIIK TKIIN

Ncxoas w3 aHammsa ¢opmara maketoB muHbI PCI um IO-Link 6buTH  BbifiesieHbl O70KH
nocnefoBarenbHoro Oydepa, moTepsiHHBIX TlakeToB, Oydepa orBetoB, APIC Oydepa. Pa3mepsr
OydepoB ompesesieHbl Ha OCHOBe SKCIIEPTHOTO aHaaM3a. KOHTpO/b TiepesaBaeMoil W TIOTydaeMOi
uH(opMaruu ocyiecTBiseTcs B 070ke mpoBepka maketoB I0-Link u ¢opmaroB nakeroB PCI. s
paboThl C KOHTPO/IEPOM MaMsThio pa3paboTtanbl IOL2Mem u PCI2Mem MarimHbl COCTOSIHUM. []71st

aHa/M3a IOTOKOB JJAHHBIX KOHTPOJI/Iepa NMaMsTH pa3pabotaH Jlornueckuii AHanInM3aTop.

JIuct 5 — PyHKIMOHA/IBHAA CXeMa JIOTHYeCcKoro aHajysaropa
[ToTok faHHBIX ¢ 060MX KaHA/IOB MOCTYyMaeT Ha 070K KOMMYyTaLMi U B 3aBUCHMOCTU OT
cUrHasa BbibOpa KaHaloM JJaHHBIX BeIOMpaeT TpeOyeMblii KaHai. BxofgHast vHGOpMarys rnocTymnaer Ha
070K aKTUBM3aLMM, CYETUMK orepauuii obmeHa u On0k ¢uabTpagun. CUeTUuWK oOrepaLuii
OCYIIIEeCTBJISIET TIO/ICUET OTIePAL[Mi MapamMeTphl, KOTOPBIX Y/IOB/IETBOPSIIOT 3a/laHHBIM yCIOBUSIM. BioK
aKTUBH3allUd aHa/lM3MpyeT BXOJHOM MMOTOK U B 3aBUCHMOCTU OT 3HayeHUs] CUYeTUMKa, U CBOUX
rapamMeTpoB paboThI 3aITyCK/OCTaHOB 3/IeMEeHTOB Tpacchl B 6ydep. Onucanue b1oka purbmpayuu
Beixoz Oydepa Tpacchl porpaMMHO JIOCTYTIEH, UTO TO3BOJIsieT BHIBOAUTH AMarpaMMy oOMeHa

HeIocpe/ICTBEeHHO B (paiisl.

Ympasnenue AITK TKIIU u craTycHas uHdopmauys pacrosaraercsi B 6;10ke Pervctpos.
JIuct 6 — Kondurypanuonsoe npocrpancrso AIIK TKIIA
KoHduryparioHHOe TTpOCTpaHCTBO COCTOUT U3 43 MPOrpaMMHO-J0CTYITHBIX PErMCTPOB
o mwmHe PCI. Peructpel umeroT dopmar 4 GaiiTa, AOCTYIT OCYII[ECTB/IseTCsA mobalTHO. OnucaHue

peaucmpos



JIuct 7 — BpemeHHas auarpaMma 0/I10Ka CONPsDKeHUS YacTOT

[TpoektupoBanue AITK TKIIM compsbkeHO C pa3pabOTKOM psifia BaKHBIX (YHKIMOHATBHBIX
6nokoB. OfHMM U3 Takux O/IOKOB sBjsieTcsi O/IOK COMNPSDKEHWsT 4YacTOT, peLIaloli  3ajauy
NepeCMHXPOHMU3alMy CUTHA/IOB U3 OJHOTO 4YaCTOTHOrO Jl0OMeHa B Apyrou. Ha smcre 7 mokasaHa ero

BpeMeHHasl luarpaMMa U ofvcaHue Ha si3bIKe OMMCaHus armaparypsl Verilog. (onucaHue cxembl)

JInct 8 — XapakrepucTuku coopku oruueckoit Mogeu AITK TKITU
Ha ocHoBe 3kcrieptHOro aHamm3a ass peanusaiuu AITK TKITU 6pi1a Beibpana TIJIMC StratixIl
Kommanuu Altera, mo3tomy g cbopku noruyecko mogenu AITK TKITU wucrions3oBancs CAIIP

Quartus, TipeZiHa3HaYeHHBIH /11 paboThl ¢ JaHHbIMU [TJTVC (onucaHue mabauybi).

Inst koudurypupoBanus [TJIVIC Obuta BeIOpaHa akTUBHAs TIOC/Iej0BaTe/IbHAs CXeMa, TaK Kak BO
BCEX TACCHBHBIX CXeMax /il KOH(GUrypauyuu HeoOXOJUMO WCIOb30BaHWE XOCT YCTPOWMCTBA WK

MUKPOIIpOLieccopa, KOTOPbIM yNpas/sieT MPOoLieCCOM KOH(PUTypHUPOBaHUS.

JIuct 9 — Ilpumep anropurma recrupoBanus AIIK TKIIN
TectupoBanue AITK TKIIV nipoBoauiock Ha ABYX YPOBHSX - IPOrPaMMHOM U arrapaTHOM.
e Ha mnporpaMMHOM YypOBHe WUCIO/b3yeTCsd MPOrpaMMHOE TeCTOBOe OKpY)XeHUe, C
rnoMol1pro Kotoporo BoinonHsiercs RTL moaenvpoBanue ATIK TKIIN;
e Ha anmapatHomM ypoBHe mnpoBogutcs TectupoBaHue AIIK TKIIM B coctaBe Bcero

Maketa AITK TKIIN.

C TOMOIIIBI0 TECTOBOTO OKPY>KEHHSI BBITIOJIHSJICSI MUHUMA/IbHBIA HabOp TeCTOB /Jisi POBEPKU
¢dyukuponrpoBanust ATTK TKIIW, Tak kak 0CHOBHasi TpoBepKa Oy/ieT MpoBoAUTLCS Ha creHie KITH.

(onmcaHue cxembl TeCTUPOBaHUA)

Onsi yckopenusi Bpemenu otinagkd AKIT TKIIW 6buio mpUHSTO pellieHHe cpa3y OT/IaKUBaTh
KITU. Takum oGpa3om, B miporjecce otiaaku KITU mapannensHo TectupoBancs AKIT TKIIM Ha
MPaBWILHOCTb PabOTBHI.

(omrcaHue aNTopyTMa U TIOyUYeHHBIX pe3y/IbTaToOB B pe3yJibTaTe Hero)

B uacTu, nocBsilieHHOM oXpaHe TPY/a, OIpejie/ieHbl OfacHble U BpeZiHble (haKTOPhI, BIUSIOLIVE
Ha orepaTopa-pa3paboturika. [Ipow3Be/ileH pacueT CHCTeMbl €CTeCTBEHHOTO OCBEIeHHWsI Ha 3Tare
ripoekTrpoBanHus oruueckoit mozenu AITK TKITU u paccMoTpeH BOIPOC YTUIW3aI[MH OTPabOTaHHOM

BBLIUMC/TUTE/TbHON TeXHUKH.



JIuct 10 — OcHOBHBIE 5KOHOMHUYECKHe MM0Ka3aTe/ M NPoeKTa
B opraHu3arrioHHO-3KOHOMHWYeCKOH YacTH MpoeKTa pa3paboTaH IMO3TanHbIN T71aH MPOBeeHUs
pabor 1o paspabotrke AITK TKIIV, mpoBegeH pacueT 3aTpaT Ha peajM3alMi0 TPOEKTa U €ro

5KOHOMHYecKasi 3)(eKTUBHOCTb (OnucaHue aucma)

BeiBOjbBI:
Pa3paboTaHHasi CHUCTEMa COOTBETCTBYeT BCEM TIPEABSBAEHHBIM B TEXHUUECKOM 3a/laHUM
TpebOBaHUAM.

[TpoeKT uMeeT KOHKPEeTHYIO HalpaB/leHHOCTb, ero pe3y/bTaTbl BHeIPEHbI

[oksazi oOKoHYeH, criacubo 3a BHUMaHUe.



