LAT CDR RFA #35 Response

Action Requested:

Perform accelerated performance life testing of PIN diode elastomer and set aside a few devices for long term monitoring.

Supporting Rationale:

The elastomer being used for the PIN diodes has no flight history.

Response:

1. Hamamatsu Photonics, Inc has provided highly accelerated stress test (HAST) data from its testing of diodes using the Shin-Etsu KJR-9022 optical silicone resin.  These tests did not use the CAL dual diode and carrier, but did represent the appropriate thickness of the optical window.  The results are summarized in Figure 1 which is a display of the diode’s spectral response before and after the HAST procedure.  The test consisted of 1000 hours at 85 deg C and 85% relative humidity.  Comparing the spectra in the region of the emission wavelength of CsI, 540 nm, a degradation of about 3% is observed.  This is not a significant change.

2. Additionally, CAL is performing thermal cycling on approximately 1% of the flight production CDE build.  One CDE is selected at random from the manufactured product over a two week period for thermal cycling.  This testing is documented as part of the CDE Acceptance Test Plan (LAT-SS-02235) and consists of 25 cycles in dry nitrogen over -30 to + 60 degree temperature range (qualification range).  Optical performance is measured before and after thermal cycling.  As part of this flight production acceptance testing, two CDEs that were manufactured and tested as part of the CDE qualification program (LAT-SS-02236) will be included in each of the subsequent acceptance thermal cycle tests.  Consequently, these qual CDEs will accumulate well over 200 thermal cycles (50 in qualification + at least 6 × 25 cycles per acceptance test).  The long term monitoring of the light yield of these qualification CDEs will add to confidence of the stability of the diode elastomer.

3. And finally, as part of the new optical elastomer verification program (see LAT-TD-01476, “Performance of HPK Photodiodes with ShinEtsu Silicone Window”) over a year ago, we thermally cycled small crystals bonded to catalog Hamamatsu diodes (S5107) that use the ShinEtsu material for over a hundred cycles.  The results indicated only the expected performance typical of other CDE tests.

In summary, all accelerated stress data to date indicate no problems.  Our acceptance test program will continue to track the qualification CDE thru many more stress cycles.  We will continue to monitor the performance of these qual CDEs thru LAT integration.
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Type No.:  Si PD w/ Silicone Resin

Note:  Before & After Storage Test (85 deg C, 85% RH, 1000 hrs)

SPECTRAL RESPONSE CHARACTERISTICS


Figure 1.  Comparision of Diode spectral response before and after HAST test.

