28th International Scientific Conference of Young Scientists and Specialists
(AYSS-2024)

Contribution ID: 1610 Type: Oral

Remote reconfiguration, debugging, testing and
synchronization of Electronics Cards for the
TPC/MPD Detector of the NICA project

Thursday 31 October 2024 17:15 (15 minutes)

B pamkax HayuHoit mporpammbl OMAN 1o mccitefoBaHUAM B 00;1acTU (USUKU BBICOKVX SHEPIMIl BeJeTCs
pabora Hap npoexToM co3maHus yckopurensHoro komriekca NICA (Nuclotron based Ion Collider fAcility).
st usyueHus: GU3NUECKNUX IIPOLECCOB, IPOMUCXOAIINMX IIPU CTOJIKHOBEHIN TSDKEJIBIX MIOHOB, pa3paboTan
MHoroueneBoit gerekrop (Multi-Purpose Detector, MPD), xoTopsiit 6ymeT pasMellieH B OFHOI M3 TOYEK
B3anmogmeiicTBus kosnaiinepa NICA. B kauecTBe TpeKOBOTO feTeKTopa AJIA SKCIIePMMEHTAIbHO YCTaHOBKM
MPD Bri6pana Bpems-nipoeximonnas kamepa (Time-Projection Chamber, TPC), npegHasnaueHHast IUIst TPEXMEPHOTO
TpeknHra u uneHtnpuranyy yactuu. TPC comepxur 95232 KaHana perucrpanuiu, BKIoUaer B cebs 1488
kapT HakamepHoi1 anekrporuku (Front-End Card, FEC) u npyrue Moxynn, CrpyinupoBaHHbIe B 24 ITIOACUCTEMBI
c6opa mannbix (Data AcQuisition System, DAQ). OguHuM u3 Takux MOAyJeil ABJIsgeTcs paspabaTbiBaeMoe
YCTpPOIICTBO, TpefHa3HaUeHHOe A1 00ecIieue s CMHXPOHHOCTY paboThI HAKaMepPHOII 3JIeKTPOHUKI U JOIIOTHUTEIHHOTO
KaHaJa JoCTyma A 1udpoBOI YacTy IOACUCTeMbI cO0pa JAHHBIX. B TaHHOM yCTpOJICTBE ITpeyCMOTPEHEI

nBa GYHKIMOHAIBHBIX Y374, KOTOpbIe OYAyT pealn30oBaHbl Ha OQHOI ITeUaTHOI! IIaTe.

ITepBelit GYHKIMOHAIBHBII y3€J paspaboTaH 1 obecreueHNs yJaJIeHHOTO JOCTyIa K Mukpocxemam ITJIMC
(ITporpammupyemast uTerpansaas Jlornueckas Cxema) 31eMeHTOB nopacucteMsl DAQ, ycTaHOBIIEHHBIX Ha
peructpupyioiei kamepe. PaspaboTka JaHHOTro GpyHKIMOHAIBHOIO y3JIa OCHOBBIBAETCS Ha paHee CO3JaHHOM

M IIPOTECTMPOBAaHHOM ITpoToTHIIe. OCHOBOI 3JIeMeHTHOII 6a3bI JaHHOI YaCTY yCTPOICTBA ABJISIETCI MUKpOCXeMa
SCANSTA112 na 6ase uurepdeiica JTAG (Joint Test Action Group), B pyHKIIMOHAIBHOM IITaHe IPECTABIIOIAsN
co6o11 KoMMyTaTop nHTepdeiica Ha 7 BBIXOJHBIX IIOPTOB. B cxeMe ycTpoiicTBa MCIIONb3yeTcs 11 MUKpOCXeM,
COeIMHEHHBIX MepapXIUecK, TAKIM 00pa3oM, UTO OAMH U3 BHIXOJO0B Ka)XK{OIl BBIIIIECTOSII[E T MIKPOCXEMBbI
CoeMHEH C BXOAOM HIDKECTOsIlell MMKpocxeMbl. Takas cxema obecIieurmBaeT Hajmuye HeOOXOAMMOTIO
konnuecTBa noptoB JTAG musa mogximoueHns K 62 kapraM FEC 1 KOHTpoJIepy-KOHLIEHTPATOPY HaHHBIX,

a TaKXKe 3aIracHble IOpTeL. [y yiIyuleHns KauecTBa nepegaun curHanos JTAG mpu yBeIumdeHHOI IIMHe
JIHUI M yBeJIMYEeHHOI 4aCTOThI paboThI MHTepderica 6N CO3MAHBI U MCIIBITAHBI KOHBEPTOPHI IOTMUECKUX
yposaeit LVCMOS-LVDS-LVCMOS (Low Voltage Complementary Metal Oxide Semiconductor, Low Voltage
Differential Signaling).

Bropoii pyHKIMOHATBHBII y3eJ IpegHasHaueH s cuHxpouu3sanuy pabotst kapT FEC Ha peructpupyrorei
KaMepe M BBIIIOJIHSET 3agauy pasMHoxeHus (fanout buffer) maru BHeIIHMX CMHXPOCKUIHATOB, BKIOYAs
cur"ai cbpoca, TpUrrepa JaHHBIX M TPM THUIIA OIIOPHBIX TAKTOBBIX YacTOT. [IJIS 9TOJ LieIM MCIIONb3YIOTCSI
crenuanuaupoBanHele fanout Mmkpocxemsl, paboraromue B ¢usnueckom cranmapre LVDS. Paspa6oTka
JAHHOTO (PYHKIMOHAIBHOTO y3JIa OCHOBBIBAETCS Ha paHee CO3[JaHHOM N IIPOTECTMPOBAHHOM IIPOTOTHIIE,
BBITIOJTHSIONIET0 (PYHKIMIO pa3MHOKEHNS OIIOPHOIN TaKTOBOIL uacToThl TpaHcuBepoB IJIMC 62 kapt FEC.
Jlna mepemaum cuHXpocurHanoB Ha KapTel FEC mpumeHsioTcs crienmanbHO paspaboTaHHBIE KabelbHbIe
cOOpKI Ha OCHOBE BBICOKOYACTOTHBIX Pa3’beMOB I MUKPOKOAKCUATIBHBIX Kabeseit.

ITepen HauaIoM pa3pabOTKM yCTPOIICTBA OBLIN IIPOBEeHbI KOMILIEKCHBIE MCIIBITAHNS IIPOTOTUIIOB QYHKIIMOHAIBHBIX
y310B. ITosryueHHbIe pe3yIbTaThI MCIIBITAHNI OBLIN YUTEHbI IIPY IIPOEKTIPOBAHNY IIPUHIINIINATIBHOI CXeMBbI
ycrpoiictBa. Pasmep u KoH(Urypaums IeyaTHOJN ILIAaThl YCTPOJICTBA, a TakkKe ee Oymylllee IIOJOXKeHIUE
OBLIV OIIpefesIeHbl HAIMYIeM CBOOOJHOTO IIPOCTPAHCTBA B MECTE YCTAHOBKY 9JIEMEHTOB rocucreMsl DAQ.
Cosznanne onHOQYHKIMOHAIBHOIO 00pasiia yCTPOICTBa M Hauajlo ero MCIIbITaHNUII HaMeueHO Ha BTOPYIO
nojaoBuHYy 2024 1.
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