STATEMENT OF WORK 

NNG05126330L
1. Background

· To meet programmatic objectives of the Earth Science Enterprise we are tasked through ACT funding to develop large format photodiode arrays fabricated from  InGaN for the purpose of building a UV imager for atmospheric earth science applications. 
· The project is fully described in the proposal "Development of a Large Format Visible-NIR Blind Gallium Nitride UV Imager for Atmospheric Earth Science Applications" (Ref: ACT-0000-0079)
2. Objectives

· The objectives are to develop a state-of-the-technology Visible-Near Infra-Red (VNIR) blind UV imager, based on a large format array (256x256 and greater) of p-i-n photodiodes, fabricated from wide bandgap IIIA-Nitride materials, in particular (In)GaN alloys. The benefits include low dark current and significantly improved radiation hardness at room temperature when compared to silicon charge-coupled devices (CCDs). The advantages of GaN based arrays become more compelling when compared to photomultiplier tube (PMT) and microchannel plate (MCP) based imagers since they are small, light, rugged and operate at low voltage.

· Recent advances in the growth of (In)GaN hetroepitaxial films has enabled the fabrication of single element p-i-n photodiodes with high QE, low dark current and fill factors approaching 100%. Imagers based on these types of detectors can theoretically have a RMS noise of tens of electrons when coupled to state-of-the-art ROICs. 

· The developing teams objectives are to produce prototype 256x256 hybrid InGaN p-i-n photodiode arrays exhibiting low dark current and high QE which will be integrated into UV imaging systems, strategically positioning the proposed technology at TRL4/TRL5.

· Summary of this SOW Goals:

Detector Technology:
 
InGaN p-i-n photodiode array

ROIC
Format:


256x256 array

ROIC


Rockwell PICNIC

Pixel size: 


40(mx40µm

Spectral response  in the range:
280-420nm 

Dark Current, Id:


<10nA/cm2 @22(C 

dark resistance (
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>1x109 Ω-cm2 

D*


>6x1013 cm.Hz1/2W-1 @ 358nm 

Frame rate (655Kpix/s)
10 frames/s

Read noise
<30e- 

Scope

· The contractor will furnish the necessary personnel, facilities, materials and services to hybridize the GSFC provided detector arrays to a 256x256 PICNIC ROIC packaged in an LCC format. 

Tasks 

· Hybridize three (3) GSFC-provided detector arrays to PICNIC ROICs packaged in an LCC format. For each quadrant, the outputs are to be configured such that one is buffered and the other non-buffered.

Selection Criteria

· The arrays developed at GSFC are specifically designed to match the PICNIC configuration for indium bump bond hybridization. These ROICs are COTS products and Rockwell will provide a full indium bump bond service for hybridization onto custom fabricated arrays. The PICNIC ROIC has the following specifications:  Format: 256x256; input circuit: RHSFD; Imaging mode: ripple; video taps: 4; frame rate: 0.2MHz; pixel pitch: 40µm; well capacity: >0.25Me-; gain:  variable voltage 0.4-0.7V; noise: <15e- and power consumption of less than 1mW. These specifications are ideally suited to our needs.

· The contractor will perform functional tests on the ROICs.

Deliverables

· The contractor will deliver three fully hybridized GSFC-provided detector arrays to PICNIC ROICs packaged in an LCC format. For each quadrant, the outputs are to be configured such that one is buffered and the other non-buffered.

· The contractor will provide original documentation of the functional tests performed on all three ROICs

· From the date of the award, GSFC will receive delivery of the three hybridized arrays within 90 calendar days. 

· The delivery will be made to GSFC, NASA, Greenbelt Rd., Greenbelt, MD.

Government-Furnished Equipment 

· None
Security

· The contractor will not reveal the details of any work carried out in this SOW to any outside agencies

Place of Performance

· The work will be carried out at the contractor's site.  Delivery upon completion will be to NASA Goddard Space Flight Center.
Period of Performance

_1077349498.unknown

