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NpoekTt NICA B OUNSAU J10B3
(NICA)

Au+Au B Anana3oHe 3Heprun ot /Syy =4 — 11 13B, L = 1x10%7 cm 2 cek’’
p* B AManasoHe aHepruii VS = 12 — 27 I'sB ¢ KMHeTuueckol aHepruen ao 12,6 MaB.
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NMpoekT NICA B OUNSIA J1®B3
NICA

TpeboBaHusa K BHyTpeHHemy Tpekepy MPD-ITS:

* lcnonb3oBaHue bbICTPbIX AeTeKTOpoB Ha ocHoBe CMOS TexHONOrm € BbICOKOW
rPAHYNAPHOCTLH M HU3KUM YPOBHEM LLUYyMa

* [lpocTpaHCcTBEHHOE pa3peLlleHne permctpaynm Tpeka Ha ypoeHe ~ 5 — 10 Mkm.

* MakcnmanbHag pagnaymoHHasa Npo3payHocTb (X))

Nuclotron-based lon Collider fAcility

CD

Yoke Cryostat ECal
: SC Coil ' TOF

BM@N (Detector)
Extracted beam
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CoBpeMeHHaAss MUKPO3NeKTpoHuka PO
C—‘DHCAJ P P P

dakTt: Pas3pabotka W nNpoM3BOACTBO COOTBETCTBYHOLWMX MPOAYKTOB B  OTpacnu

MMKPO3JIEKTPOHUKN B Poccnn Ha NPpoOTA>XEeHNN HEeCKOJIbKNX OecaTuneTnun B DEUJaPDLHEVI

CTENeHn 3aBnNCenu oT 3apybe>xKHbiX TEXHONOIUA.

* Ycnex n aktyanbHOCTb 3kcnepmmeHnTa NICA (HacTtoswee v byaywee) 3aBUCUT OT TOrO,
byoer nu nonydyeH cTabunbHbIN @ OOCTYN K HECAHKUWOHMPOBAHHbLIM NepenoBbiM
3N1IeKTPOHHbIM KOMMNOHEHTaM, KOTOopbie NPoM3BOAATCA NPV NOMOLWKX TexXHONOormyeckoro

npoyecca UMC 180 HMm.

* MacwTtabupyemoe pelieHne oKaXKeT pellarolee n NofoXKnTenbHOe BINSHNE HA TeKkywune

n bynywme dyHopameHTanbHble 1 buonornueckmne akcnepumeHTbl B npoekte NICA (1 3a

ero npegenamu).
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NICA o

o

m MuKpo3eKTpoHUKa B COBPEMEHHOM 3KCNepuMeHTe

Kommepueckas 3neKTpoHMKa Pa3paboTtka nog KOHeUYHbIV NPOeKT
MNMUMWUT KaHanoB ~300 wT. NMMMUT KaHanoB OrpaHnyeH KOHCTPyKYnen geTekTopa

Mwvkpo SiPM
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He cywecrtByetT KOMMeEPYeECKHN ,D,DCTYI'IHOI7I TEXHONOIrMmM CHNTbiIBAHWNA, KOTOPAAd MOrJia Bbl
NPpenynioXnTb >Xn3HecnocobHoe peweHne B YCKDpVITEJ'IbHO|7| cb|/|3|/||<e BbICOKNX 3HE.'|3FI/II7I
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BHyTpeHHVe TpekoBble KpemMmHueBble aeTeKTopbl Ansa NICA

NICA/ ®)

)

[1Ba KOHCTPYKTMBHO pPa3HbIX NPOEKTa

DUKCMpPOBAHHAA MULLEHDb KonnanpgepHbin 3KCNepyMeHT
BM@N STS MPD ITS

KonnyecTBo KaHanos:
~6 x 105 KDJ‘IVILIEZT;D :gzanos.
~ X
DSSD petekTop '

MAPS peTekTop
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NICA

m KnioueBbie 3Tanbl ANA peanu3ayuv npoeKTa

- KomaHpa

JIMabopaTopun

NMpobnembl npyn peannsayvn
COBpPEeMEeHHOro AeTeKTopa:

» Hannume KOMNOHEHTOB — AETEeKTOPhI.

» CbopouHble yuacTKu.

» TexHuuyeckur nepcoHan.

» PaboTa c orpoMHbIM 06 bEMOM AaHHbIX,

KOTopble Heobxognmo nepenatb n obpaboTaTe.

Sheremetiev@jinr.ru HayuHaga ceccma cekymm apepHon omnsnkm OOH PAH



NICA

m Bba3oBbie kKoMmnoHeHTbl MPD-ITS

O
 CMOS nukcenbHbIN 0eTeKTOP, OCHOBAHHLIN Ha TexHonornum 180Hm (Towerlazz);

* InNMTaKCManbHbIN CSIOW P-TUNA C BbICOKUM conpoTuesieHnem > 1 KOmM x cm (TonwmHon 20-40 MKm)
Ha NOANOXXKe p-Tuna.

* CTpykTypa p-n nepexofa c n-konoguem (onameTp 2-3 MKM).

* nyboknn Konogey p-Tuna, 3KpaHupywowmn n-konogey agna PMOS-TpaH3mncTopoB, NO3BONAKOWNNA
pasmMecTuTb NonHyto cxemy CMOS B akTmuBHOW obnacTw.

NWELL NMOS PMOS
DIODE TRANSISTOR / TRANSISTOR

=t ot
PWELL / J\ NWELL P

DEEP PWELL s

Epitaxial Layer P- S A %

Sensor architecture

Size: 15mm x 30mm
Pixel pitch: 28m x 28um

Event time resolution: < 2us
Power consumption: 39mW /cm?
Dead area 1.1mm x 30mm
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CtaTyc peannsayuum npoekta MPD-ITS

NICA)

o)

2018

CERN-P134

2020 2022

THE CO-OPERATION AGREEMENT
between

THE EUROPEAN ORGANIZATION

FOR NUCLEAR RESEARCH (CERN)

and

THE JOINT INSTITUTE FOR NUCLEAR RESEARCH
(JINR)

concerning

The Development and Provision by CERN of Monolithic Pixel
Detectors, TPC Front-end Electronics and other Items for the MPD
Experiment at the NICA Facility at JINR

2018

ALPIDE ALTAI
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CtaTyc peannsayuum npoekta MPD-ITS

NICA)

-0 F o
Bo3MOXXHOCTb pa3paboTku

2018 2019 i IKBMBANEHTHbIX YANOB B i

Cooperation Agreement for the Silicon Pixel Detector in 2019-2025

CERN-P134
PROTOCOL .
Cooperation Agreement between the
; JINR/NICA Megaproject
0
and
THE CO-OPERATION AGREEMENT the Key Laboratory of Quark and
Lepton Physics of Ministry of Education
between (MOE) of China at Central China
Normal University (CCNU)

THE EUROPEAN ORGANIZATION
FOR NUCLEAR RESEARCH (CERN)

and

On the joint evaluation of emerging CMOS
THE JOINT INSTITUTI(ZJESIK{{)NUCLEAR RESEARCH technologies for develof of large area tracking
systems for the experiments in Russia and China in
concerning 2019-2025
The Development and Provision by CERN of Monolithic Pixel
Detectors, TPC Front-end Electronics and other Items for the MPD
Experiment at the NICA Facility at JINR
2018
1
September 21, 2018

ALPIDE ALTAI
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[loNrocpoUHblit MemopaHayMm O COTPYAHUYECTBe

NICA

NICA-MPD/ITS Seminar on China-Russia Cooperation, Wuhan, 2023.06.15-16

YuacTtHukm: JINR, CCNU, USTC, IHEP and IMP.

Hawe npeano>xeHume: CoBmecTHasa pa3pa60T|<a N Co3dHNE MOHOJINTHbIX dKTUBHbIX MNKCEJTIbHbIX AETEKTOPOB

(MAPS) pnst dyHaaMeHTanbHbIX U NPUKNAAHbIX HAy4YHbIX 3KCMEPUMEHTOB, BKITHOUAA BXOAHYH 3NIEKTPOHUKY,

uTOobbI CoenaTb 3Ty TEXHONOrMO aocTynHow angd Kutaa n Poccun.
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:—H TeKywmnm cratyc pa3paboTku
NICA/ O
4.

2022

* 3akasaHbl 12 nnactuH (~500 umnoB) nepBoOro
npotoTuna MICA MAPS.

e lpototun uyumna MICA B kKoHye deBpand
3anywjeH B Npon3BOACTBO.

 [lepBada naptuga n3 300 umnoB pomkHa bbITb
nonydyeHa B OVAW oceHbio 2024 ropa.

ALPIDE

MICA MAPS nukcenbHbIN eTeKTop

* I3roToBneHne Ha BHyTpeHHem 3aBone KHP

« Pasmep nukcensa: 27x31um? « ENC < 10e"

|
|
|
|
|
|
|
|
|
* MaTtpwuya: 512x3980 e NMutaHue < 40mW/cm? |
* NMVKOBOE BPEeMS CUMTbIBAIOLEN IMTEKTPOHUKU: < 2US i

:

|

|
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CTpyKTypa cunTbiBaoweu anekTpoHnkum MPD-ITS

NICA)

O
Readout Electronics -
| / . TH?E:\"'.
Power Unit Left (PUL)+PUR “Courtesy of Di Guo (CCNU)” |,
l ' k’.‘_‘: s ://
Stave 4“5 Readout Unit (RU) | CRU
Module 0 o C;Ltlrol GBT-SCA| RU | |« Q CTP
Module 1 —»% > GE‘;TX : % Y %
: E@ 0] e FPGA KIS k=] FLP
Module 6 ] - e[ g
<— Trigger —<=* Control — $ingle Data Line Bijrectional optical fiber =@ Power
NICA_GBT family
(3 chips + optical module)
Monolithic Active v NICA_LD: Laser Driver ASIC
Sensor (MAPS) ASIC NICA_ROC: NICA._'.I'IA: Transimpedance
Pixel Data collection Amplifier ASIC(Receiver)
and control NICA_GBTx: Bi-directional data
distribution ASIC interface ASIC
Note: NICA_LD and NICA_TIA are
inside the optical module
13
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NICA

- CTpyKTypa cunTbiBaoweun anekTpoHnkm MPD-ITS

GBTx Series Chips

* Amnanorosas yacte GBTX ASIC
CIIPOCKTHPOBaHa U HpOTCCTHpOBaHa:
« 512GHzPLL
RMS Jitter:474.70fs
-113db@1MHz
« 2.56 Gbps CDR
« 2.56 Gbps 1: 16 Deserializer
« 10.24 Gbps 16:1 Serializer

TIA Chip in test

PLL+Deser in test

U LLLLLLLL LT
- -
- -

- =

= '}

LD Chip in test

] inst

» Ilepsas Bepcus LD (Lase Driver) u
TIA (Transimpedance Amplifier) ASICs

GBTX_VI Chlp é‘?;v;gf:::rf;“'mz‘
Wire bonding picture

NICA_LD_v1

JINST 2022
A 14 Gbps VCSEL driving ASIC in 55 nm for NICA multi
purpose detector project

IONAL WORKSHOP ON RADIATION IMAGING DETECTOR!
w2020 NICA_LD+TIA_v1
JINST 2022

LDLA14: a 14 Gbps optical transceiver ASIC in 55nm
for NICA multi purpose detector project

CIIPOCKTUPOBAHBI U TPOTECTHPOBAHBI. - LTI -
e Pesynprarel padotsl onyoaukoBanbl JINST. -
///‘ @w/ A 13 Gbps 1:16 di ( I{D’ZSS:‘,S':(ZEZNZFZE:_G:TX
pee T TR I RN I eI surpose detector project
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. Ceballos,” N. Fang,” Y. Gan,” 2. Guo,"

AL CONFERENCE ON PosiTion SensiTive DETECTORS.
. 2ot PLL in NICA_GBTx
JINST 2022

A low noise 5.12 GHz PLL ASIC in 55 nm for NICA multi
purpose detector project

C.Zhao," D. Guo,” " Q. Chen,” Z. Guo,” R. Art
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CTpyKTypa KOHCOpLuyMa

NICA) o
MAPS koHcopyunym (Poccusa - Kutan)
YuacTtHuku: OUN4AN, Crery, CCNU, USTC, IMP
MICA umn
MpoTOoTUNMpOBaHMe CepuinHoe Nnpon3BOACTBO
~2-3ropa | |

VIcnbITaHns Ha BM@N DdyHoamMeHTanbHble [MpnknagHbie

nccnegoBaHus nccnenoBaHUs
5 net 5-7 net

MPD - ITS pCT kKnnHM4Yecknn Tomorpad

Sheremetiev@jinr.ru

Vertical position [mm]
|

Lateral position (mm]

"A High-Granularity Digital Tracking Calorimeter Optimized for Proton CT",
Frontiers in Physics | 1 October 2020 | Volume 8 | Article 568243
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BbiBOAbI
(NICA)

 [lpobnembl C AOCTYyNOM K COBPEMEHHOW MWKPO3INeKTpPoHMKe Ha ocHoBe ASIC,
LeTeKTOpoB WM CUCTEeM CUYUTbIBAHUA MOTYT Cepbe3HO0 YrpoXaTb AO0CTUXXEeHUHo
pe3ynbTaToB MWUPOBOro YpoBHA B nwbom 3kcnepumeHTe, CBA3aHHOM CO

CTOJIKHOBeEHMNEM PendTNBUCTCKMNX NOHOB.

« HanpgeH BapuaHT, rapaHTupylowunn ctabunbHbin [QoOCTYN K TexXHONorum w
NpoOM3BOACTBY 3INEKTPOHUKW, OH OCHOBAaH HA TECHOM COTpyAHWYeCTBe C
KATAUCKUMW  HAYUHbIMW  yuypexXgeHmamun, KoTopble o06nagatdoT onbiTOM W
TEXHONOrMYeckon WHMPacTpykTypon gng  pa3spabotkm v nNpoun3BOACTBA

3NEeKTPOHUKWN.



