STATEMENT OF WORK for

DEVELOPMENT OF AVALANCHE PHOTODETECTORS (APDS) FOR PHOTON COUNTING APPLICATIONS

NASA Goddard Space Flight Center has a requirement for development of near infrared photon counting detectors for a number of LIDAR missions.  The goal is to develop a photon counting detector with greater than 20% quantum efficiency in the 1.0-2.0 micron wavelength region and a diameter of at least 200 microns.

The selected vendor shall conduct research and development of INGAAS/SI Avalanche Photodetectors (APDS) for photon counting applications in the near infrared wavelength region (1.0 to 2.0 micron wavelength).  They shall fabricate a detector consisting of an INGAAS absorption layer and a SI multiplication layer fused together with an atomically smooth interface.  The INGAAS layer shall provide high absorption efficiency for near infrared detection (1.0 to 2.0 micron wavelength) and the SI multiplication layer region shall provide a low dark current, high gain-bandwidth, with low excess noise.  The devise shall have an active area of 80 to 200 um in diameter.  The most salient features of the device shall be extremely low excess noise and an exceedingly high intrinsic gain-bandwidth.  The device shall simultaneously exhibit quantum efficiency greater than 20% at 1550NM wavelength with an ionization coefficient less than 0.05 at a gain of 50.  The following detector issues shall be addressed under this program: (1) optimization of the doping profile and device structure to achieve low dark currents at low temperature, (2) control of the field distribution and gain uniformity over the large device active area, (3) optimization of the dynamic range and responsivity, and (4) device optimization for photon counting.

Milestones and Timeliness

Phase I: 0-4 months – GOAL: Delivery of 80um devices into packaged form (3 each)

Task 1: Growth and characterization of epitaxial structures;  Task 2: Improvement/development of device passivation process;  Task 3: Fabrication of device prototypes; Task 4: Packaging of devices in flat window to form (without standard circuitry).

Phase II: 5-8 months – GOAL: Delivery of 200um large area devices into packaged form (3 each)

Task 1: Design and fabrication of masks for large area test structures and devices;  Task 2: Growth and characterization of epitaxial structures;  Task 3: Confirm gain uniformity in large area devices; Task 4: Set up the low temperature device characterization system; and  Task 5: Characterization of dark current, gain characteristics, and excess noise at room temperature and a range of low (cryogenic) temperatures.

Deliverables

Bi-monthly progress reports and a final report;

Test data of devices, including quantum efficiency at 1550NM, ionization coefficient and gain; and

Six device prototypes in packaged form, (3 each Phase)

