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Purpose and Scope

This document explains how the Tracker fabrication database [1] is used during assembly and testing of SSD ladders.  The ladder assembly procedure is documented in [2].  

1. Acronyms and Definitions

· GLAST
Gamma-ray Large Area Space Telescope mission

· LAT

Large Area Telescope science instrument

· IPR

In-Process Report

2. Applicable Documents

[1] LAT-TD-00384, Conceptual design of the Tracker Fabrication Database

[2] LAT-PS-00635, LAT Tracker SSD Ladder Assembly Procedure

[3] LAT-PS-00891, Ladders Assembly: Ladder Acceptance Criteria

3. Ladder Fabrication Database

Ladders assembly and test are carried out with the aid of an electronic In-Process Report guiding the operator through the workflow of operations and storing the complete history of each single ladder. The IPR is based on the assembly company production plan which was written in compliance with [2]. The IPR contains all the construction data and actions results. The ladder fabrication database extracts from the IPR only the relevant data for the LAT construction: the assessment of the successful completion of each working step and the metrology and electrical test results.

For this purpose the production process (see [2]) was divided into self-contained steps, referred to as working stages (WS), each containing a sequence of specified actions to carry out to assemble a ladder. The current list of working stages is the following:

WS1 – Material Receiving and Inspection ([2]-8.3). 

WS2 – SSD Edge Bonding ([2]-8.4).

WS3 – Metrology ([2]-8.5).

WS4 – Wire Bonding([2]-8.6). 

WS5 – Electrical Tests Prior to Encapsulation([2]-8.7).

WS6 – Encapsulation of Wire Bonds([2]-8.8).

WS7 – Inspection of Wire Bond Encapsulation([2]-8.9).

WS8 – Final Electrical Test([2]-8.10). 

WS9 – Storage([2]-8.11).

Operators get the list of ladders to assemble from the fabrication database, including information on which SSDs are to be installed in a given ladder and their ordering in the ladder.  They then perform the operations following the sequence of codified actions provided  by the production plan. 

Completion of each WS requires the operator to fill all required fields in the fabrication database.  

An acceptance result is expected at the end of each WS.  A ladder can proceed to its next WS only if the previous was successful, thus ensuring total workflow control.

Possible non-conformances are foreseen in the so called MA.RE.CO. decisions: when any part of a WS is not fully within specifications, only an authorized user can decide if the ladder can eventually proceed to the following WS and under which conditions.  See [3] for further information on procedures for handling ladder assembly non-conformance. 

Access to the data is organized on a WS basis, so that parallel processing of several ladders, even at different WS, is possible (see figure 1).

Electrical test data (WS5 and WS8) are input to the database automatically from the probe stations’ data acquisition programs, while mechanical measurements are read from files produced by coordinate measuring machines.

Supervisory data access is restricted to the people responsible for the production, who regularly administer general data (e.g. list of operators, part codes) and can, in case of problems or inconsistencies, change the data at any time.

4. Figures

Figures 2-10 show a sequence of WS forms filled with fake data.
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Figure 1: WS data structure in the ladder fabrication DB
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Figure 2: WS1 input mask
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Figure 3: WS2 input mask
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Figure 4: WS3 input mask – metrology data are stored in a file that is read and stored into the database upon operator request; measurements are then visualized at request (see Figure 5).
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Figure 5: WS3 mechanical data
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Figure 6: WS4 input mask
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Figure 7: Electrical test data from the probe station (WS5, WS8): IV, CV and AC tests data before and after encapsulation are shown and compared to expected results from composing SSDs (i.e. sum of the current and capacitances and OR of bad strips)
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Figure 8: example of WS6 (wire-bond encapsulation).
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Figure 9: example of WS7 (metrology of encapsulation).
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Figure 10: WS9 is the last QA control before storage.
Hard copies of this document are for REFERENCE ONLY 

and should not be considered to be the latest revision.


