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Sensor Design

| ayout of the Silicon Tracker The LHCb detector | In order to minimize the material budget within the Module Length | Thickness Pitch Cetrip
— : . - F
The Silicon Tracker consists of two subsystems: the Trigger Inner acceptance, the th-lckness of the_ Sensors sho_uld be [cm] [um] [um] [PF]
Tracker (TT) in front and the Inner Tracker (IT) behind the Trigger  Tracker as small as possible. A larger pitch of the strips re- IT3 32.4 320 198 50.6
magnet. The IT covers the region of high occupancy around T oker o duces the number of readout channels. The smaller Glast 6.3 410 298 413
the beam pipe, while the purpose of TT is to provide momen- w s ap the strip width, the smaller is the strip capacitance,
tum information already at the 1t level trigger stage. i/ O - ol resulting in a better noise performance. cMS 28.9 >00 183 376
P k.8 AL - Prototype modules with Beetle front-end chips and Properties of the tested prototype modules
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The TT consists of two stations with two 3635 52.9 —— 3635 modules into readout sectors significant drop of S/N is observed for all % e T osr —— Voo osr —— visiooomy
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For the TT, in order not to place the readout electronics il il E' Hit finding efficiency. as a function of the track impact position
within the acceptance, the signals of the inner readout | ., il | = 5 % between two readout strips. For the Glast and CMS modules,
sector are routed to their front-end chips via Kapton | | ' | o S/N is high enough everywhere to obtain efficiencies very (_:Io_se
cables. The sectors comprise three or four sensors to 100% (above 99.8%) while for the IT3 module, a clear dip Is
bonded in a row. The sum of cable and strip “f = 3 - . - observed, indicating th_qt the S/N values in the middle of the
capacitances is ~ 55pF for each readout sector. | :: sensors fall below a critical threshold. Therefore, the sensors
30 em 1 1 e . ° o o used for the TT must be at least 410um thick.
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— It is designed in radiation hard 0.25um CMOS technology and has been tested
. for total ionizing doses of up to 40 Mrad. The chip comprises 128 channels with
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The LHCb trigger strategy is based on three levels: The TELL1 readout board Common Mode Suppression
: inali : : : For silicon detectors the algorithm implemented in the PP-
LO: fully synchronous and pipelined fixed latency of 4 ns : L1 zero suppression and preprocessing _ : _
(max LO accept rate: 1.11 MHz): The TELL1 is an FPGA based board made to readout the . | FPGAs will perform a linear common mode correction:
| | | data accepted by the LO trigger (see leit column) and output ® Pedestal subtraction, faulty channel masking, Noise in channeli Y, =a+ b
L1: software trigger with maximal latency of 52.4 ms them, aiter some processing, to L1 and HLT. To cope with common mode suppression (see right column),
(max L1 accept rate: 40 KHz); two dlffergnt Ilnk systems used, either 24 x 1.6 Gbit/s high hit detection, cluster encoding and encapsulation r s B S
: : : . speed optical links (ST, Outer Tracker, Muon, HCAL, ECAL) (PP-FPGAS) el -
HLT (High Level Trigger): software trigger : : o b STTIP values |y A SiP values _
(HLT output rate: 200 Hz) or 64 x analog copper links (VELO, VETO) are accepted as . 5 :
' ' input. After synchronisation, event identification and error L1 buffering ¢ L & A
Detectors checking.the. dataflpw Is split. For the L1 data path, zero ® 58254 events stored in DDR SDRAM (96MB). L _ T - _
suppression is applied and processed data are sent to the L1 _ S e 24 s Swp# 46 24 328uip#
Event data LO data PC farm. For the HLT data path, raw data are stored in the ® The DDRs are operated at 120MHz, to obtain
T ' (Calorimeters, L1 buffer and, if the event is accepted, zero suppressed and a write bandwidth of 11.5 Gbit/s. 128 128
ngi&ursc °C—> LO electronics |-Muon, Pile-up)} | o Trigger sent to HLT. The interface to the L1 and HLT event building HLT zero suppression
. network is provided by four Gigabit Ethernet links. _ _ ) First slope correction d) Hit detection with rms
Event data | LO decision ® Once a L1 accept is received, the A Strip values o 4 Strip values
L1 data = 5 BT BT corresponding event is read from the L1 buffer, bt VTS @
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prépl\ i v & - Surelidians (I\/Iulti Event Packet), allowing moderate packet 127 d) channels outside the rms are
- 3 §l — e - —_— tagged and zeroed;
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L1 Buffer . An FPGA readout board has been developed and will be used by the e B f hits hidden by fluctuations
majority of LHCb detectors. Two boards have already been produced ® The number of events per MEP can be (s T — during first iteration are
and are currently under test. Most of the needed firmware has already adjusted for optimal packet size (1 Ethernet 3 2 ) revealed:
been written and tested with previous prototypes of TELL1. frame per MEP). 128




