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Expressline module #23

CMS TK week, July 2002 Jan Olzem

3 pinholes and 2 pairs of shorted strips have been bonded:

There is one open bond (strip 412)

pinholes: DC pad           AC pad shorts: AC pad           AC pad

all 3 important defects on one module



Aachen I Laser Test Stand
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  pulsed 1060 nm IR laser

  10 µm RMS spotwidth

  80 Hz, 50% duty cycle

  ARC hardware

  fully automatic steering,
using ARCS readout 
libraries and C++ code

  2 servos (x,y) 
with 500 nm precision



Aachen III LED array
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 16 independent IR 
LEDs (950 nm)

 4 fibres connected to 
each LED

 ARC hardware, additional
LED pulser board

  Steering implemented in 
ARCS software



laser scan overview
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LED array overview
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Detecting the open bond ..
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.. in the 
noise

.. in the 
LED scan

.. in the 
calib peak plot

significant, but problems 
with edge strips!

easy to tag

dec mode



Open bond diagnostics
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There is no way to safely 
determine where the open bond 
is with the calib peak plots:

APV−Hyb.

Wafer−
Wafer

Laser and LED array 
just have to scan both 
wafers separately.



Detecting the shorted strips ..
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.. in the 
noise

.. in the 
laser scan

.. in the 
calib peak plot

not very 
significant easy to tag



Detecting the pinholes ..
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.. in the 
noise

.. in the 
laser scan

.. in the 
calib peak plot

0.5 ADC counts not 
very significant!

easy to tag



A "native" pinhole
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 A not artificially bonded pinhole  
from our R6 prototype module:

in the
laser scan

in the
calib peak plot

in the
LED scan



Results from CMS−like system
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pinholes & shorted strips open bond "native" pinhole

calibration pulse peak plots

300 V dec 
non−inv

300 V dec 
non−inv

300 V 
peak 

inverting



Conclusion
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Module testing with light sources provides safe 
detection of open bonds, shorted strips & pinholes.

laser test stand:

LED array:

  high precision (positioning and  
   laser intensity / stability)

  quite expensive
  slightly sensitive to surface effects

  high flexibility

  inexpensive
  fully implemented in ARCS
  lower precision (intensity) 

No big improvement compared to the calib pulse peak plots


