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Compact Muon Solenoid

The Phase-2 upgrade of the CMS detector for the high luminosity era of the LHC (HL-LHC), will install a new tracking system to cope with the increased pileup and
track multiplicity. The inner layers of the outer tracker will be equipped with pixel-strip (PS) modules that have a high segmentation to provide an accurate position
measurement. A PS module contains two types of silicon sensors, nhamely, strip and macro-pixel (PS-p) sensors.

The PS-p sensor and its readout chip (the macro-pixel ASIC, or MPA) together form the macro-pixel sub-assembly (MaPSA).

A rigorous quality control (QC) procedure has been developed and validated using prototype MaPSAs. This poster describes the MaPSA QC setup and procedure,
and the measurement results on the prototypes.
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Front-End Hybrid

» Short-Strip ASIC (SSA)

« Handles signal from strip sensor
» Transfers data to pixel chip >
- Concentrator Integrated Circuit (CIC) (g<”

e r>600 mm region * Transmits data over optical fiber

* Look for 2 compatible hits in the 2 sensor layers
(PS-p and PS-s)

2 hits are compatible if within programmable
search window (corresponds to pr > 2 GeV)

* If compatible, produce a short track segment
(“stub”), which is used in the Level-1 trigger

» Passes MPA output to the ROH
<«—— Silicon Strip Sensor

L 9.6 x 4.7 cm Silicon Strip Sensor
« 2.5 cm long strips, 100 pm pitch
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rMacro Pixel Sub Assembly (MaPSA)

=°Macro Pixel ASIC (MPA)

:* 9.6 x 4.7 cm Macro Pixel Silicon Sensor
1* Handles signal from pixel sensor

:- Correlates Signal from both sensors

top sensor

* Higher granularity
e 200<r<600 mm region
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* The probe card contains 119 needles

118 for the MPA chips (via pads) - - - :

* 1 for high voltage (HV) Pixel alive and masking test Bump bonding test
* The interface board connects the probe card and the FC7 (LTCA card for DAQ) Inject 100 pulses . Pixelalivetest

* The user computer reads the data from the FC7 A O O | * Apply a small bias voltage of -2 V

Pixel alive: * Measure noise by fitting the s-curve
« Check if 100 pulses are read 1 o ll U (see “Trimming test” section)

MaPSA qua"ficatiOn tEStS out = = W, * Criteria for bad bump bonding

- Global test: * All values at 100 = nodead o » Pixel noise remains low, i.e. bad contact
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* All values 0: no bad bump bonds
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* Tests for each chip: Task: to be masked if noise is too high. Pixel masking test _ Bad bump test map [0: good, 1: bad] _
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Pixel masking test  Optimize and validate on prototype MaPSAs rate

Trimming test
Bump bonding test All values at 0 - all pixels can

be masked

0.100

Register test (not in the poster):
* Write values to all configurable registers
* Read back and check if the values match
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Trimming test Summary

A simplified sketch of the MPA front-end channel A
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* Procedure: :
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* Post-trim s-curves overlap - trimming procedure works well
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