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Abstract The High-Luminosity Large Hadron Collider (HL-LHC) project aims to boost the performance of the LHC in order to increase the potential for discoveries
for LHC Run-4 and onwards. The upgrade aims at increasing the instantaneous luminosity of the machine. In order to cope with the expected increase of both radiation
and rates, the electronics that host the first level of readout and trigger electronics of the Drift Chambers in CMS must be replaced with the new On-Board electronics for
DT (OBDT). The time digitization (TDC) data will be streamed directly to the new back-end electronics hosted in the service cavern, where event building and trigger
primitive (TP) generation will be performed using the latest commercial FPGAs exploiting the ultimate DT cell resolution. In order to develop and test Phase-2
architecture, a parallel readout of Phase-2 and legacy electronics was set up through front-end splitting on a full DT sector in one external wheel. A series of tests aiming
to optimize installation in long shutdown 3 (LS3) were performed. In this report, the motivation for such an upgrade will be highlighted, and the status of the DT slicetest operation, as well as its performance assessed with cosmic-ray events, are presented.
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The CMS Drift Tubes[1]

13 mm

42 mm

Wire resolution ~ 250 µm
Local reconstruction (r-φ) ~ 100 μm
Efficiency (> 99%)

The current Minicrate is a system of several
electronics cards. For HL-LHC, the on board
electronics for DT will consist of a single type of
board called OBDT (On Board electronics for
Drift Tubes).

4 concentric rings of DRIFT TUBE gas chambers
instrument the return yoke of CMS covering |η|<1.2

The DT slice test for Phase-2[2] A full DT sector/slice in
one external wheel (YB+2) is equipped with the Phase-2
electronics (OBDT) prototypes working in parallel with the legacy
electronics. The FE signal splitters were used to split the signal and
route it to both legacy and Phase-2 systems. It will allow us to
test under real conditions (B field and collision data), since OBDT
electronics will be left operational during Run-3 of LHC.

Results from the slice test[3]
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A. Relative efficiency to detect a hit with the Phase-1 readout, when a hit is recorded by the Phase-2 readout (left) and vice versa (right)
B. Crossing time of the segments reconstructed using Phase-1 (black) and Phase-2 (red) digis.
C. Event-by-event comparison of number of hits associated to segments reconstructed using Phase-1(x-axis) and Phase-2(y-axis) digis.
D. Difference between trigger primitive’s time and the offline reconstructed segment time, for Phase-2 (blue) and for Legacy trigger (red)

Summary: The Phase-2 DT slice-test is successfully operated

Phase-2 Upgrade Hardware status:

o Pre-production of few 𝜙-OBDT v2 prototypes
o One v2 prototype is already installed in YB+2 S01 MB4
o Commissioning ongoing.
o A mechanical mock-up is developed to understand consequences of OBDT theta and phi v2
mechanical layouts and FE cable constraints
o DSS MONSA (Monitoring and Safety) prototypes boards under development

Mockup

MONSA

over the LHC LS2. The performance is in line with the one of the
Phase-1 system already exploiting the ultimate DT cell
resolution). The plan is to operate the present Phase-2 DT slicetest setup at the beginning of Run-3. One preproduction OBDT
version 2 is already installed and to be commissioned and a
strategy towards their deployment in the slice-test is being
defined.
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