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More details on ASIC in Nicolo & Artur talks

8.2. The pT modules 125

Figure 8.23: Edge view of the PS module showing the position of the MaPSA in the module
assembly.

Figure 8.24: Photograph of a dummy MaPSA undergoing tests on an automatic probe station.
The pad pairs alternate between short jumper connections and higher resistance loop connec-
tions through a daisy chain. An open region caused by a scratch has been identified.

chip. Dummy assemblies with similar geometry and inter-silicon gaps will be used to qualify2958

the dielectric strength of the underfill chosen for the assemblies.2959

Process development Development of the MaPSA assembly process includes the fabrica-2960

tion of approximatly 60 dummy structures and 250 pre-series assemblies. The dummy MaPSA2961

assemblies will have daisy chain patterns to verify bump connectivity. Edge underfill will be2962

applied and tested to confirm that the high voltage breakdown exceeds 800 V. The pre-series2963

parts will utilize final or near-final versions of the MPAs and sensors. The pre-series assemblies2964

will be constructed to fully verify the quality of the assembly, including sensor and chip yield.2965

Final verification of the assembly process will include thermal cycling and environmental test-2966

ing of both the dummy and pre-series assemblies.2967

An initial set of dummy MaPSAs have been fabricated and have undergone probe testing,2968

as shown in Fig. 8.24. These tests demonstrate the ability to identify problems in the bumps2969

or scratches in the starting material. Subsequent dummy MaPSA versions will incorporate2970

serpentine resistors to verify the quality of the patterned silicon before bump bonding.2971

Production and quality control For production of the final assemblies, the following ac-2972

ceptance criteria are envisaged:2973

• a bump connectivity yield greater than 98%;2974

• all 16 chips fully functional;2975

• the assembly must hold the final full depletion voltage (800 V).2976

All chips in the assembled MaPSA devices will be probe tested to verify operation of the 162977

chips and the connectivity of the bumps. We expect to adapt hardware and software used2978

for the on-wafer MPA tests for this purpose and to transfer the test equipment to the MaPSA2979

Rough	T-module	structure:

12x	FE-ASIC
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3.1. Overview and layout 25

Figure 3.5: The 2S module (left) and PS module (right) of the Outer Tracker. Shown are views
of the assembled modules (top), details of the module parts (centre) and sketches of the front-
end hybrid folded assembly and connectivity (bottom). Details are given in the text, and in the
following sections.

(SSAs) reading out the strip sensor, and the same CIC as used for 2S hybrids. All the front-end526

chips implement binary readout. In order to fully exploit the achievable hit position resolution,527

one extra bit is added to the hit address, such that in the case of clusters with an even num-528

ber of fired channels the coordinate is set in the centre of the cluster, in between two channels529

(“half-strip resolution”).530

The auxiliary electronics for powering and optical readout is integrated on service hybrids531

realized in the same flex technology as the front-end hybrids, and they are also laminated532

onto stiffeners. In 2S modules one single service hybrid is located on one side of the sensor533

assembly. In PS modules, due to the reduced length, powering and readout functionalities are534

implemented in two separate circuits, located on the two sides of the sensor assembly.535

In all hybrids, the ASICs are bump-bonded onto the flex circuit.536

As mentioned in Section 2.3, different values of the gap between the two sensors are needed, in537

addition to a programmable acceptance window in the front-end ASICs, in order to implement538

a coherent pT filtering in the whole Outer Tracker volume. For this reason 2S modules are real-539

6” wafers in common with tracker.  
Tend to mimic existing geometries.

Benefit from re-using existing 
structures where applicable.

Quick-path to reliable power 
estimates and parts counts:


