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Introduction

Introduction

This particle detection project has the purpose of gettindhigher
data rate in the acquisition by using VHDL code con guratidor
FPGA boards due to the new luminosity levels for the LS2 (Long
Shutdown 2).

Parameter RUN1 RUN2 RUN3

Period 2010 2013 2015 2018 2019 onwards
Center-of-Mass Energy 7TeV 8TeV 13TeV 14TeV

Sampling Frequency 1MHz 1MHz 40MHz
Instantaneous Luminosity | 4 10%2cm 2s 1 | 4 10¥cm Z2s I [ 2 10%¥cm Zs T
Integrated Luminosity 3;2fb T 8fb I expected 50fb © expected

Table: Parameter Comparison Between RUNs
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LHCb Sub Detectors
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Figure: SciFi Location Between the Magnet and the RﬁH
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Scintillating Fibers (SciFi)
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Digital Electronics

Digital Electronics

= MiniDAQ
m FE (Front End)
= BE (Back End)
m GBT (GygaBitTransceiver)

= VHDL

m VHSIC (Very High Speed Integrated Circuit)
m HDL (Hardware Description Language)

m FPGA (Field Programmable Gate Array)
m Stratix V GX

m GIT and FORGE Deposit
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Digital Electronics
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Digital Electronics

Standard Mode Format

Header: 4 bits

Data: 80 bits

Control: 32 bits (FEC), 4 bits (SC)
E ciency: 66%

Figure: Standard Mode Frame
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Digital Electronics

Standard Mode Format
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Digital Electronics

Wide Bus Mode Format

m Header: 4 bits

m Data: 112 bits

m Control: 4 bits (SC)
m E ciency: 93,3%

Figure: WideBus Mode Frame
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Digital Electronics

Wide Bus Mode Format

Figure: WideBus Mode Block Diagram
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Tasks for LPNHE

Tasks for LPNHE

m Con gure the code for the GBT Link in order to simulate the
WideBus Mode and obtain a higher e ciency.

m Change the parameters in the code for the correct simulation
of the GBT WideBus Mode.

m Use a test bench to check the simulations proper functioning
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Results

Results

m The operation mode con gurations has been made as planned.

m The simulations were run according to the established faigna
for the code.

m The WideBus con guration collects more data per frame with
a less powerful control than the Standard Mode.

m Increase the e ciency in the DAQ fron66%to over 93; 3%.

Tonas Enrique Sierra Polanco Group: QUARK 19/23



References

References

[1] CERN/LHCC. (2014). LHCb Tracker Upgrade Technical Design Report.
CERN/LHCC 2014-001, LHCb-TDR-15. The LHCb Collaboration.

[2] LPNHE. (2014). L'quipe LHCb au LPNHE. Document pour le Conseil Scienti que
du LPNHE.

[3] Gallas, A. (2012). The LHCb Upgrade. Physics Procedia, 37 p. 151 - 163.

[4] Baron, S., Barrios Marin, M. (2014). Draft: GBT-FPGA User Guide. Version 1.01.
[5] Kane, G. (1993). Modern Elementary Particle Physics: The Fundamental Particles
and Forces. Addison-Wesley Publishing Company.

[6] Alessio, F., Jacobsson, R. (2012). Readout Control Speci cations for the
Front-End and Back-End of the LHCb Upgrade. CERN-LHCb-PUB-2012-017.

Tormas Enrique Sierra Polanco Group: QUARK



References

References

[7] Brook, N. H. (1998). LHC-B Ring Imaging Cherenkov Detector. Nuclear
Instruments and Methods in Physics Research, A 408 p. 199-203. Departent of
Physics and Astronomy. University of Glasgow. Glasgow, UK.

[8] Muheim, F. (2007). LHCB Upgrade Plans. Nuclear Physics, B (Proceedings
Supplements) 170 p. 317 - 322.

[9] Van Beuzekom, M., Buytaert, J., Campbell, M., Collins, P., Gromov, V., K luit, R.,
Llopart, X., Poikela, T., Wyllie, K., Zivkovic, V. (2013). VeloPix ASIC Development
for LHCb VELO Upgrade. Nuclear Instruments and Methods in Physics Research, A
731 p. 92 - 96.

[10] Collins, P. (2013). The LHCb VELO (VErtex LOcator) and the LHCb VELO
Upgrade. Nuclear Instruments and Methods in Physics Research, A 699 p. 160 - 165.
[11] ALTERA. (2014). Stratix V GX FPGA Development Board, Reference Manual.
ALTERA. MNL-01063-1.5.

[12] Baron S., Cachemiche J. P., Marin F., Moreira P., Soos C. (2009).
Implemmenting de GBT Data Transmission Protocol in FPGA's. CERN & CPPM.

Tonas Enrique Sierra Polanco Group: QUARK 21/23



References

References

[13] Vouters, G., Alessio, F., Cachemiche, J. P., Cap, S., Drancourt, C., Dirante, P.,
Duval, P. Y., Fournier, L., Jevaud, M., Hachon, F., Mendez, J., Rethore, F.,
T'Jampens, S. (2014). LHCb Upgrade MiniDAQ HandBook. LHCb Technical Report,
Revision 2.05.

[14] Alessio, F., Yves Duval, P., Vouters, G. (2014). Draft: LHCb Upgrade GIT
Repository for AMC40 Firmware. LCHb Technical Report.

[15] Moreira, P., Christiansen, J., Wyllie, K. (2015). Draft: GBT Manual. (Version
0.6).

[16] Alessio, F., Jacobsson, R. (2011).System-level Speci cations of the Timing and
Fast Control System for the LHCb Upgrade. CERN-LHCbh-PUB-2012-001.

[17] Vouters, G., Alessio, F., Cap, S., Drancourt, C., Fournier, L., T'Jampens, S.,
Wyllie, K. (2015). Front-end Data Format of the LHCb Upgrade. Revision 3.0.

Tonas Enrique Sierra Polanco Group: QUARK 22/23



References

IThat's all folks!

Tormas Enrique Sierra Polanco Group: 23/23




	Introduction
	LHCb Sub Detectors
	Scintillating Fibers (SciFi)
	Digital Electronics
	Tasks for LPNHE
	Results

