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Introduction

• First Part : I learned the use of the LabVIEW Software. 
• Second Part : I did the design of interface for testing using 
LabVIEW Software. 
• Third Part : I did tests on chips.
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Background

Level 1 trigger is necessary at CMS Tracker. 
•This trigger must identify tracks from particles with transverse
momenta (Pt) above 2GeV for data transfer. 
•It must identify high particles with high Pt above 15 – 25 GeV. 
•It must provide a Z resolution of approximately 1mm for tracks 
above 2 GeV.
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Background

• Solution: searching for coincident hits 
in different detectors held apart by a 
fixed distance. 
• A pair of concentric barrels are placed 
around the interaction region. 
• A track that passes as shown in the 
figure would appear as four coincident 
hits on each of the pairs of blue and 
green detectors. 
• From this set of coincident hits, the 
curvature of the track can be 
determined.
• From the curvature, the transverse 
momentum can be extrapolated. 
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VICTR Concept

• VICTR is a two-tiered 3D 
integrated circuit.
•VICTR connected to two
different detectors at the same
time, the phi-strips ,an interposer
and z-strips
• Each strip is designed to 
accommodate 64 phi strips and 
320 z strips. (1:5) 
• All of the signals are amplified, 
shaped and discriminated; 
coincidences are determined
• Data are serialized and read 
out.
• Vertical information flow from 
outer to inner stack
Layers.
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VICTR Target

• The objective of the VICTR 
chip is to determine
coincidences between hits
on the phi strips and their
associated Z strips.
• It converts strip hits into
digital pulses.
• A readout architecture to 
output the data. 
• The objective :separate low-
momentum tracks from high-
momentum tracks. 
• The chip is capable of 
outputting : hits on Z, hits on 
Phi, Coincidence.



Riccardo Cipriani                                               8/20                                           September 26-27, 2013

Readout Architecture 

• receives the hits on Z strips.

• receives the hits on Phi strips.

• Determines if a Phi hit is coincident with any of 5 Z hits.
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VICTR Tests
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Waveform Parameters (1)

•Using Labview.

• Front Panel to control the 
Waveform Generator.

• Block Diagram to program
Waveform generator output.
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Waveform Parameters (2)

• Pulse of 50 us

• Amplitude 1 - 2V

• External trigger

SIGNAL TEST:
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Threashold Scan (1)
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Threashold Scan (2)

• Plot of Threashold z and Phi strips.

• Plot of Noise z and Phi strips.

• Hit fraction vs. Voltage.

• Output file name.

• Other setting parameters ( as threashold and 
noise range).

Front Panel
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Threashold Scan (3)

OUTPUT NAME

_raw.txt

_noise.txt _thresh.txt
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Threashold Scan (4)

Threshold Phi

Threshold Z

Noise Phi

Noise Z
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VICTR Tests (2)

• Tension Sweep in a range 0-20 V

• Threashold sweep in a range 1.6- 1.7 V

• Noise sweep up to 0.0005 V

• # injection/charge 25

• Amplitude in a range 1.1-1.7 V with step 0.001  

We have measured:
• Noise
• Threashold
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VICTR Tests Results (1)

Noise
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VICTR Tests Results (2)

Threashold
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VICTR Tests Results (3)

• Threshold Voltage Phi : 1.65 V

• Threashold Voltage Z : 1.64 – 1.65 V

• Noise Voltage Phi : 0.001 V

• Noise Voltage Z : 0.003 V
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Conclusion

• First Part : I learned the use of the LabVIEW Software. 
• Second Part : I did the design of interface for testing using 
LabVIEW Software. 
• Third Part : I did tests on chips.
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Thank You for attention.
Thank to the Supervisor Ron Lipton.

Thanks to Fermilab and INFN for the internship.
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Backup
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Double Stack Concept

• A stack consists of 2 detectors separated
radially by about 1 mm.

• A Double stack consists of two stack
separated by 4 cm.
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Vertically Interconnected Stack

• Vertical information flow from outer to inner stack
Layers.
• Readout chip (ROIC) connected to inner sensor.
• Low mass interposer
– transmits analog signals from upper sensor.
– bump bond connections
• Through Silicon Vias used to connect ROIC to 
bonding pads,
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Readout Architecture (2)

It is composed of an Amplifier-
Shaper-Discriminator and a daisy
chain segment. Depending on 
how the control signals hitld, S1, 
and S0 are configured, data can 
be downloaded to or uploaded
from the front ends.
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Threshold

Threshold


