DPHU3HUKA DJIIEMEHTAPHBIX YACTHUIL H ATOMHOIO AJIPA
2021. T. 52. BBIII. 4. C. 997-998

FAST DATA-DRIVEN READOUT SYSTEM
FOR THE WIDE APERTURE SILICON TRACKING
SYSTEM OF THE BM@N EXPERIMENT

D. Dementev ™ *, M. Guminski 2, 1. Kovalev 3,
M. Kruszewski 2, I. Kudryashov 3, A. Kurganov?,
P. Miedzik?, Yu. Murin', K. Pozniak?, C.J. Schmidt*,
M. Shitenkow !, A. Voronin3, W. M. Zabolotny >

1 Joint Institute for Nuclear Research, Dubna
2 |nstitute of Electronic Systems, Warsaw University of Technology, Warsaw
3 Skobeltsyn Institute of Nuclear Physics of Lomonosov Moscow State University, Moscow
4 GSI Helmholtzzentrum fiir Schwerionenforschung GmbH, Darmstadt, Germany

The major upgrade of the BM@N experiment for the heavy-ion program is a new
hybrid tracking system. It consists of seven planes of GEM detectors and four silicon
tracking stations based on the modules with double-sided microstrip silicon sensors of
CBM type. The BM@N Silicon Tracking System (STS) will conceptually inherit the
data acquisition system (DAQ) from the CBM silicon tracker currently in development for
FAIR. This is an entirely data driven acquisition system relying on purely self-triggering
readout channels, which will also be adopted for the operation with the BM@N trigger.
The core components of the readout chain are Front-End Boards (FEB), GBTXxEmu board
and GBTxEmu Readout Interface (GERI) board. The FEB is an integrated part of the STS
module. The main components of FEB are eight STS-XYTER ASICs, which are needed
for the readout of one side of the silicon sensor. The GBTxEmu board comprises an FPGA
which emulates functionality of the CERN GBTx ASIC and provides a bidirectional optical
link between front-end electronics and data processing boards in the computer nodes. The
GERI board implements the following functionalities: concentrating and preprocessing of
the data stream, filtering of the data according to the BM@N trigger signals, and providing
an interface for the Detector Control System (DCS) to configure readout electronics.

KitoueBbIM a51eMEHTOM MOJEpHHU3 LMK YcT HOBKM BM@N 115t iporp MMbl UCCIIEN0-
B HUH H TMYYK X TSKEJBIX HOHOB SIBJISIETCS HOB s TMOPHMIH S TpekoB s cucteM . OH
cOoCcTOUT U3 ceMH Iuockocteii GEM-IeTeKTOpoB M 4YeThIpex CT HUM KPeMHHEBOH Tpe-
koBoil cucrembl (KTC) H ocHOBE ABYCTOPOHHUX MHUKPOIIOJIOCKOBBIX KPEMHHEBBIX JIETEK-
topoB Tl CBM. CuuthiB tom s anektpoHuk KTC BM@N ocHOB H H KOHUENLUU
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cbop 1 HHBIX, p 3BUB eMoil mid mpoekT CBM H FAIR. ]I HH 4 cucteM cTpoHTcsd H
MeToJie ITOTOKOBOro cOOp JI HHBIX C HCIONB30B HHEM BHYTPEHHEIO TPHITEP B K XIOM
K H je uyreHus. Cuctem cunteis Hug O HHeIX KTC 1 xke Oymer Ax NTHpPOB H I D -
60TeI ¢ Tpurrepom BM @N. KitroueBbIME KOMIOHEHT MU CHUCTEMBI SIBISIOTCS IIT THI CO CUH-
ThIB touleil anekTponukoi perekrop (FEB), mun et GBTXEmu, T ke uHTepdeiicHbie
w1 161 (GERI). Il TBI cO CUMTHIB fomIEH 3TEKTPOHHKOW HETEKTOP SBJIAIOTCS COCT BHOM
9 CThI0 MOAYNsl. I71 BHBIME KOMIOHEHT MU 11 T FEB siBi1oTCA BOCceMb cHelyl JIM3UpOB H-
HbIx MuKpocxeM STS-XYTER, koropble HeOOXOMMMBI ISl YTEHHs CUTH JIOB C OJHOH M3
cTopoH KpeMHueBoro getekTop . [In T GBTxXEmu Bkiiou et B cebq [NIUC, koTop 5 amy-
JupyeT (yHKIMOH JI Cliend JU3HpoB HHOM Mukpocxembl GBTX, p 3p 6ot nHHoii B LIEPH,
U IPeJoCT BISeT ABYH IP BJICHHYIO ONTHYECKYIO JIMHUIO MEXIY 21eKTPOHHKON IeTEeKTOp
WU IUI T MH, 0Op O THIB IOIIMMHU JI HHbIE U YCT HOBJIEHHBIMU B BBIYHCIUTENBHBIX CEPBEP X.
IIn te1 GERI pe nm3yroT cnegyrommii GyHKIIMOH JI: KOHIEHTPUPOB HHE U Mpenodp GOTKy
MOTOK JI HHBIX, (DHJIBTP LIMIO J HHBIX B COOTBETCTBUU C TPUITEPHBIM CUTH JIoM BM@N,

T KXe MpeJoCT BIeHHe MHTep(eiic mId CHCTEeMBsI YIp BJIEHHS JETEKTOPOM U KOH(HTYD -
LIY CYUTHIB IOMIEH BIeKTPOHHUKH.
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