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Statement of Requirements
Dr. Todd Weatherford
Electrical and Computer Engineering Dept, Naval Postgraduate School

1.0 [bookmark: _GoBack]Background/Introduction: Gallium Nitride (GaN) high electron mobility transistors (HEMTs) are a recent technological development in semiconductor device design which will enable RF power amplifiers with operating power levels in the kW range.  This project investigates the physical mechanisms underlying the degradation of GaN HEMTs fabricated at the Naval Research Laboratory due to exposure to varying forms of ionizing and non-ionizing radiation.  To accurately characterize the effects of radiation upon these devices, novel measurement techniques must be used.  Specifically, deep-level transient spectroscopy (DLTS) techniques can be used to determine the properties of deep electronic trap states within semiconductor layers, which are directly correlated to the radiation damage within the device structure.  For wide-bandgap semiconductors such as GaN, optical sources must be used to photo-excite minority carriers for an accurate characterization of deep levels, a technique known as optical-DLTS (O-DLTS).  A high power tunable UV source must be used to supply the light power necessary to accomplish this task.  Additionally, the use of a high power source with tuning capability allows for the performance of deep-level optical spectroscopy (DLOS), a complementary technique.  These techniques are invaluable for teach and research, and will be used to instruct students in the properties of deep states in semiconductor materials.
 
2.0 Requirements:  The contractor shall deliver a high power incoherent flash lamp tunable light source with the following capabilities and accessories:
1) Combines a monochromator with a flash-lamp source, each of which has the following characteristics
2) Xenon Source:
i. Outputs a total source irradiance power of 300 W
ii. Has a spectral bandwidth at least covering the range between 200 nm to 1000 nm
iii. At the 200 nm point in the spectrum, has a spectral power output density of 0.5 mW/m3nm
iv. Utilizes an ozone-free Xe lamp source
v. Utilizes a lamp housing to protect users and couple light output to fiber optics sources
vi. Comes with a power supply to run the lamp
3) Monochromator:
i. Covers the spectral range from at least 250 nm to 2000 nm
ii. Has a spectral resolution of at least 1.0 nm
iii. Has external GPIB or RS232 control
4) The system: 
i. Shall include an external filter wheel at the front end of the monochromator for second order filtering
ii. Shall come pre-assembled with the necessary optical collimators installed and  pre-aligned between the source and the monochromator
iii. Shall come with focusing optics on the output of the monochromator for either spot size focusing or coupling into a fiber optics line.  A fiber optics line, up to 1 meter in length, with bandpass range appropriate to the source must be included
iv. Shall be mounted as a system on a baseplate to include the external power supply.

 
3.0 NPS Technical POC:  Matthew Porter, Research Associate. Ph: 831-656-3044, maporter@nps.edu

4.0 NPS Financial POC:  Christian Komar, 831-656-7648, ckomar@nps.edu

5.0 NPS Contracting POC:  (to be filled out by NPS Contracting Office)
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