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Overview
• Cross calibration of a module in TIB 

centres with ARC and LT
• Cross calibration of a module in TEC 

centres with LT
• The SW cross calibration: LT and 

ARC at UCSB
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The Test Centres
or

An Experiment within The Experiment
• Counting all the test centres, Hybrid, Single 

Module, Multi Module, we get 20 labs !!
• TOB -> 4 TIB -> 7 TEC -> 9
• These numbers mean a HUGE effort for 

equipping, commissioning, optimizing, 
crosschecking etc.

• “Test Concept” is evolving in time:
– We started with only a fast connectivity check, then the 

test became deep, long, pinhole, thermal, gain…..

• Very powerful SW has been developed 
expressly for tests
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How Many... and we Have to calibrate 
them all !

50 ARCs

80 new FE/ARCs

20 CMS like
Plus cooling boxes, 

plants, etc

ARC in Aachen III

LT in Antwerpen
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The Goal of Xcalibration:
Qualify All Centres for Production
Perform a minimal set of 

measurements to verify the basic 
functionalities; module and system 
understanding.

First level approximation: will the 
same module give the same results 
when tested in different labs ?

• To this purpose run a simple “scenario” in 
LT and an “all test run” in ARC (5.11)
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The  Basic Requirements
• I-V curve of the module
• Measurement of noise and calibration 

response
• Output a list of bad strips/channels 

according to test results
• Possibly using the same SW release for ARC and LT, but this 

revealed to be an unexpectedly difficult task
• For ARC: sw ver., dir histo_root (result.log, 

root and postscript files)
• For LT: sw ver., scenario file(s) used for 

the tests, the corresponding root files, the
xml files for the DB

• Put all results in local web pages
• Not all requests were fulfilled….
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Test Centres Participating

• The results presented here come 
from all 7 TIB labs, 4 TEC labs
(Antwerpen, Strasbourg, Louvain,
Karlsruhe). 

• UCSB was in charge of a different
xcalibration: a comparison between 
ARC and LT code to ensure same SW 
algorithms are used 
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Comparison in TIB centres
• Absolutely BLIND check on a “new” 

module, results hidden until module had 
passed to a new test centre. 

• Selection (done in Bari) of a module on 
purpose with some “problematic” 
channels

• The TIB module #3021660805178  running in 
the following sequence:
– Bari, Firenze, Pisa, Padova, Torino, Catania,

Perugia
• Tests follow the standard procedures 

defined in the Mod Test WG: 300 V bias
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System setups

• ARC system v. 5.11 under W2K/98; lately 
also v. 6.0

• Long Term software v. 0.82/0.83 running 
under Linux RH 7.2.1 CERN

• (Almost) same software, same settings
• Scenario files for LT circulated before 

starting; ARC default to “all tests”
• The differences in the SW versions make 

the comparison of results more 
difficult… but we are still in evolution !
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IV scan
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Bari T: 23 ºC RH: 37%
Firenze T: 22 ºC RH: 26%
Pisa T: 20 ºC RH: 50%
Torino T: 23 ºC RH: 27%
Perugia T: 23 ºC RH: 38%
Catania T: 26 °C RH: 32%
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Module edges

In the 
following we’ll 
skip the first 
and the last 3 
strips of each 
module

Perugia ARC
Peak Inv Off
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ARC Results
• There is a 

common 
subset of 
“bad” strips, 
found in every
centre

• “Bad” strips: 
– 4
– 5
– 6
– 7
– 8
– 45
– 336
– 337

45

336,337

Firenze ARC
Peak Inv Off

4...8
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ARC Results (2)

• Somewhere a few 
more strips marked 
as “bad” appear 

• In particular the 
chip edges are 
extremely critical

Pisa ARC
Peak Inv Off

Chip edges
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CMN Influence

Firenze ARC
Peak Inv Off

Perugia ARC
Peak Inv Off

CMN=0.35 CMN=1.93

The increase in bad channels can often be 
explained looking at the difference in the 

CMN values between centres

8 bad strips 39 bad strips
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CMNCatania ARC
Peak Inv Off

Pisa ARC
Peak Inv Off

CMN=0.68

CMN=0.94
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Detector “ageing”
• The group 4…8 grows up moving from

Bari to Catania up to 4…17: this may 
indicate a deterioration of an exisiting
problem. This will require investigation

Bari ARC
Peak Inv Off

Catania ARC
Peak Inv Off

4…8 4…17

A new problem is
appearing?
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Firenze ARC
Dec Inv Off

Padova ARC
Dec Inv Off

Height of the peak of the pulse shape

ARC Calibration (2)
Despite differences in the TOTAL number of flagged 
channels the calibration shows only a few problematic strips



4 June 2003 TK Gen. Meeting - Marco Meschini, 
INFN Firenze

• The comparison of the results.log (text 
file) output, where files were available, 
between the TIB centres shows almost 
everywhere the same common subset of 
“bad” strips.

• There are some strips marked somewhere 
as bad, thus varying the total number of 
flagged strips between 8 and 17 (edges not 
included). Perugia results are not taken 
into account due to CMN too high

TIB ARC Summary
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TIB Long Term Results

•Strips 45, 336, 
337 as in ARC

• Strips from 4 to 8 
are tagged as bad 

only in some setups
•Again, this may 
depend on the 

difference in the 
Common Mode Noise

Firenze LT
Peak Inv Off
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CMN

CMN=0.56
Firenze LT

Peak Inv Off
Pisa LT

Peak Inv Off

CMN=0.80

In LT setup there is some difference in CMN 
values between centres

lowest highest
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“Ageing” appears as in ARC

Bari LT
Peak Inv Off

Catania LT
Peak Inv Off
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LT Calibration

Torino LT
Peak Inv Off

Pisa LT
Peak Inv Off
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TIB LT Summary
• In this case the “bad” strips are 

extracted directly from the root 
files, with appropriate extrapolation 
due to SW version.

• Also the LT setup finds everywhere 
the “bad” strips (45, 336,337) as a 
common subset

• Some more ones are marked bad 
depending on the setup, for a total 
varying between 2 and 10 “bad” strips 
(edges not included)
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The TEC Xcalibration (from V. Zhukov)

1. Xcalibration
check readiness of production centers and reproducibility of the test data
with one TEC R6 module  N 30200020000644

CMSlike setup: PC with  FED,FEC,TSC,CIO + UTRI (box,LV and Hv are not 
specified)

Software: Lt_081, 100
Testing scenario: xcalibration.lt (PedRun,CalRun,CalprofRun,LatRun at different 

apvmode and HV=0 and 20V, IVRun(200V)) 
Settings: default 

Setup                 Comments
1. Antwerp              Vienna box, cooled down tom -5C
2. Karlsruhe            single module setup, no temperature control
3.  LLN                    LLN cold box
4. Strasbourg           single module setup, no HV control
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All CMS like setups produce similar results for the Noise, Calibration, Ileak . 

Xcalibration: Results I
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TEC Xcalibration: Results II

Ccal defect

Common mode noise:         <1ADC (invON  HV=20V) for all setups
Raw noise: within 15% HV(0-20V)
Noise: within 15% for different apvmodes and HV
Calibration amplitude: within 20% for different modes
Ileak :within 10% (up to 200V)
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Bad channels:
no bad channels found except...
one (154) at  inverter ON  and HV=0  later associated  with a pinhole
found in  Karlsruhe, Strasbourg,Antwerp 
( LLN didn't run at HV=0 due to HV  problem )  

Xcalibration: Results III
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TEC Xcalibration Other Results:

Operation in cold:
(in Antwerp  Vienna box)
20C, 0C, -5C
Noise: same
Acal : within 10%
no significant changes

Stability:

2.5 hours at Troom after switch ON (no 
temp.control)

< 10% drift of average noise and calA
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Pinholes hunting 

High leakage pinhole is seen 
from the noise and calibration

Low leakage pinhole can show 
up by saturating of the  APV ch.  

In case of pinhole an  input current
produces dV offsets on Rb= 2M which
saturates APV.
Sources of currents:
1) APV itself (HV=0 seen in mod644 and not 
with HV, when Ileak compensates APV 
current)
2) Sensor Ileak by irradiation or light .
3) Forward biasing.

Advantages:
Safe. Does not produce the huge charge near 

implant(as with Led)  Current <60uA. Can't 
burn module with Rprotection ~50K. 

Can be used for petals/rods, longterm and cold
Simple: One need  5Vx0.1mA power supply 

and a  switch.

Important!

Measured IV curve 

Vfb=0-5V
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The US Contribution on
Xcalibration

• UCSB (Tony Affolder et al) made a 
very detailed study to understand 
possible detector problems and cut 
strategy

Tony’s slides ->
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Pulse Height Measurement

• Open channels differ from 
normal channels at same 
level as the non-uniformity 
of the calibration response

Opens can easily be missed 
by the pulse height test
à Plots shows tighter ±12% 

bands

Scheme 2, gantry off

Scheme 1, gantry off
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Pinhole Test (Continuous LED)

• Pinhole test works 
exactly as designed
à Insensitive to grounding 

or local noise sources

• Two levels marked for 
bad channels
à Pinholes
à Noisy Strips

Scheme 1, gantry off
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Gain Measurements
• Gain measurements are 

insensitive to common 
mode noise and local 
noise sources
à Thanks goes to Aachen’s

work in coding test

• Distinct gains for sensor-
sensor and PA-sensor 
opens and pinholes
à Consistent levels in 8 

modules tested at UCSB 
and 3 at FNAL

Scheme 1, gantry on

Scheme 2, gantry on

Scheme 0, gantry off

Scheme 3, gantry off
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Conclusions of Study
• Gain scan and pinhole tests least sensitive to grounding scheme 

and external noise sources
à Can be used to find sensor-sensor and PA-sensor opens, pinholes, noisy 

channels, and most likely shorts
• Noise measurement with “optimal” grounding is also insensitive 

to external noise sources
à Finds all the above faults

• These three tests can have results correlated to give great 
confidence to failure analysis
à Would like to propose the use of this set of tests for bad channel finding

• Other tests are less optimal, but are included as they are the 
standard as of now
à Pedestal test does not find common faults
à Pulse shape measurement much less sensitive than gain measurement

• Backplane pulsing tests and shorts still need to be included


