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Introduction of the MTD Project 
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The CMS is going to introduce a new timing detector to measure timing of minimum ionizing particles 
(MIP) during the High Luminosity LHC (HL-LHC) era. The MIP Timing Detector (MTD) will reduce the 
effects of up to 200 pileup per bunch crossing, and thus, will provide better reconstruction of particles, 
and new capabilities for searches for the long-lived particles.



Introduction of the MTD Project 
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A schematic view of the GEANT geometry 
of the timing layers for simulation studies 
comprising a barrel layer (grey cylinder), 
and two silicon endcap (orange and light 
violet discs) timing layers in front of the 
endcap calorimeter.



Overview of the ETL
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Coverage:
 z = 3 m from pp interaction
 0.315 m < R < 1.2 m
 Surface ~ 14 m2

Endcap Timing Layer (ETL) will be 
mounted on the nose of the CMS CE 
calorimeter

ETL disk



Overview of the ETL
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2 double-sided disks for each 
side
• double-sided disk → large 

geometrical acceptance
 
• 2 disks to achieve target time 

resolution:

 Single hit resolution < 50 ps
 track resolution < 35 ps



LGAD sensors for ETL
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• ETL will be instrumented with thin (50 um) silicon sensors based on the 
Low-Gain Avalanche Diode (LGAD) technology

• Thin sensor + LGAD technology → excellent timing performance



LGAD sensors for ETL
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The final ETL sensor will be a 16x16 LGAD, to be 
bump-bonded to the ETL read-out chip (ETROC)

• 1.3 x 1.3 mm2 pads for a total surface of 21.4 
x 21.6 mm2

• From the beginning to the end of HL-LHC 
lifetime, sensors are expected to:
 achieve time resolution < 50 ps
 deliver > 8 fC



LGAD sensors for ETL
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Test environment in USTC
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Scanning laser TCT (being assembled)

beta scope 
system

Environmental 
chamber: -70 ~ 
180 degree



Test environment in USTC
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15*15 probe card controled by FPGA
Probe station with up to 5 probes
In clean room, Temperature adjustable 



Test result, 1*1 
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LGAD LGAD

IV test result CV test result



Test result, 15*15, IV
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LGAD LGAD

The old testing result The new testing result



Layout of the 16*16 probe card
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Sensor QC plan
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Quality control(QC) will start after quality assurance(QA) and post-wafer process



Summary

• The MTD project are progressing well. USTC will undertake 
sensor testing work.

• The repeated test result looks good. We are ready to test the 
new LGAD sensor.

• Radiation resistance testing will be conducted afterwards.

• After QA and post-wafer processing, the QC will start.
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