
Bump bonding test

• Bump bonding test results for 
ROCs 10&11 from tb-21 and 
e-lab

Alexey Petrukhin, DESY

CMS Tracker Upgrade 18.05.2011



A.Petrukhin: Bump bonding test results 2 DESY CMS Upgrades, 18.05.2012

Bump Bonding Test Necessity 

• 5.6 GeV e+ test 
beam

• Chip 11 (sensor)

• Dead dcolumn

• Many dead regions

• Use 'psi46expert' to 
test bump bonding 
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Bump Bonding Test Procedure

• Vcal to switch 2 induces a signal in sensor. If bump bond (bb) is 
present it is seen by preamplifier: missing bb can be identified 

• Problem: cross-talk via a parasitic coupling between the calibration 
voltage line and preamplifier can fake a signal even without bb

• Determine Vcal_Thr2 for the signal injection through the sensor

• Measure Vcal_Thr1  for the parasitic cross-talk (with both switches 
open)

• |Vcal_Thr1 – Vcal_Thr2| < 5 DAC units → defect bump bonding



A.Petrukhin: Bump bonding test results 4 DESY CMS Upgrades, 18.05.2012

Bump Bonding Test Results, chip11

• Threshold difference: expected defects from beam test are correctly 
identified by 'psi46expert'

• Peak at ∆Threshold ~ -25 → good bump bonds. Peak at ∆Threshold ~ 0 → 
bad bump bonds 

∆Threshold
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Bump Bonding Test Results, chip10

• Red bins: bad bump bonds in 
DUT as well?

  From test beam, run 2076                               From e-lab        

From e-lab  
∆Threshold
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Summary

• Bump bonding test for chip11 correctly identified a few dead 
regions 

• Columns 5-6: not dead (PixelAlive test), bump bonded. Some 
readout problems?

• A few bad bump bonds in DUT?



Psi46 Pixel Readout Chip
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psi46 pixel readout chip

adjustable by programmable DAC
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