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Introduction

 First Part : | learned the use of the LabVIEW Software.

« Second Part : | did the design of interface for testing using
LabVIEW Software.

* Third Part : | 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

-
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« Solution: searching for coincident hits L e N £l
in different detectors held apart by a WL v
fixed distance. :
* A pair of concentric barrels are placed T i Syl :
around the interaction region. 20 Rt gt a5
- A track that passes as shown in the L LR AN | R TR
figure would appear as four coincident TN o
hits on each of the pairs of blue and /
green detectors. 1 mm \ —
« From this set of coincident hits, the v 4~ (phi resolution)
curvature of the track can be / —————— \—I:m—s;;——Q
determined. (Z resolution)
- From the curvature, the transverse Sensor Pairs e Vector formation
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.

64 Long Strips A
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\

Bump bonds
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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.
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Readout Architecture

Fram

previous

Strip Set

Single Readout
Strip Set Daisy
Hit T Chain

Calcher Segment

Ta
Mext
Strip Set

* 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

| Fatet
Dovmiond AC | Dowriond il Pattem | Domriond VT | Downlondiiet | Domiosd i | LoadTm | sesitRegstn | | Chrslection | TeneWak  Thsholascan | RnAdTess | WhTimTone

i L HOSTEN
Edit View Project Operate Tools Window Help
B
il utens | Feest == | Nobse Pt Test
=] im | Load iTimt. | Load Timt inve. | et it e ’ Chargejction | Time ol | T

File

% =

+ p :
. Coner 320 Coen 35250320

v L e Widihe 8573 i¥ Width: 473914064 mV ‘Width: 5473914064 mV.

T o o inacioo ol os raetes 054 et 23

e becton Mtacien -3 Overflon: 64 155 ‘Overflow: 0 é Oveflow: 0

g

5 s 1 8 3 H

Oup ictame s o s

=g .

G i s s o o i
Tselehag: ) o 2hey)

e —

Scope s
Gusso | J2i9

TN

e e
Pulse DigReset InjectCharge _ Pulse NewSerialWord _ ofSerlCLK GPIB Address  QUTPUT
@ CEn o d-ﬁx-

Phistip

W) Widthws)|

dism | J
Sy emor ements Remining S50 $500-0
) o

Z Hit Map [1-64)(1-5]

No descripion
svisoe

Phi Hit Map.

Coincident Hit Map.

Riccardo Cipriani September 26-27, 2013



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)
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Threashold Scan (1)

Project Qperate Tools Window Help

Comm e
CEmN o
s Js 1

Center: -45813.88 mV/
Width: 6245512 mV'
Underflow: 0
Overflow: 43

Center: -1952541 32 mV Center. -1952541.32 mV/
‘Width: 5473914064 mV Widith: 54739140.64 mV
Underflow: 123 Underflow: 123
Overflow: 0 Overflow: 0

No description
available.
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Threashold Scan (2)

Front Panel

Cen.ter. 1650.00 mV Center: 200.00 mV Center: -1952541.32 mV Center: -1952541.32 mV
Width: 313.05 mV Width: 314.64 mV Width: 5473914064 mV Width: 5473914064 mV
Underflow: 64 T Underflow: 0 7| Underflow: 123 7| Underflow: 123
Overflow: 0 A Overflow: 384 ! Overflow: 0 Overflow: 0

* 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).
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Threashold Scan (3
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Threashold Scan (4)
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VICTR Tests (2)

* Tension Sweep in a range 0-20 V

* Threashold sweep in arange 1.6- 1.7V
* 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
il
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VICTR Tests Results (2)

Threashold
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VICTR Tests Results (3)

Center: -1952541.32 mV Center: }1952541.32 mV
Width: 54739140.64 mV | Width: 54739140.64 mV
Underflow: 123
Overflow: 0

# of strips
S B MW oE @

» Threshold Voltage Phi : 1.65V

* Threashold Voltage Z: 1.64 — 1.65V
* Noise Voltage Phi : 0.001 V

* Noise Voltage Z : 0.003 V
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Conclusion

 First Part : | learned the use of the LabVIEW Software.

« Second Part : | did the design of interface for testing using
LabVIEW Software.

* Third Part : | 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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Double Stack Concept

* A stack consists of 2 detectors separated

radially by about 1 mm.
Processor

* 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 interconnections
bonding pads,

Sensor

Interposer

ﬂihg
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Readout Architecture (2)

Irput

It is composed of an Amplifier- e

Discriminator

Shaper-DiSCFiminator and a daisy .  Discriminator Output to

. . Readout Architecture
chain segment. Depending on
how the control signals hitld, S1, Daisy
/ Chain

and SO are configured, datacan 5P e— Pyl

Inpat
ol = |
o 0

#  Daisy Chain Segment

be downloaded to or uploaded
from the front ends.

hitld

Input

Daisy Chain Segment =]
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Threshold

/ |
Gan =400 muiC @ Cin=1 0pF; tpeak = 40ns
36,8 MG @ Cin=2 0pF- tpeak = 58ns
430 mufiC @ Cin=0.1F. tpeak = 21ns
Injed
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