Statement of Work  (Phase 1)

for

Development of a Large Format Visible-NIR Blind Gallium Nitride UV Imager 

for Atmospheric Earth Science Applications

in response to ACT NRA 02-OES-01

A.  Introduction:

This Statement of Work describes GaN wafer deliverables that will be required for the project “Development of a Large Format Visible-NIR Blind Gallium Nitride UV Imager for Atmospheric Earth Science Applications” during the period 10/1/02 to 10/1/03, known as Phase 1. 

The goals of the project for this period are to:

· Fabricate photodiode arrays with high responsivity in the range 300-365nm

The devices will be based on the p-i-n diode structure.   The material and p-i-n device structures will be grown on 50 mm double-sided polished sapphire wafers and processed by NASA’s GSFC into photodiode arrays. 

B. Phase 1: Development of UV Photodiodes for the 300 to 365nm range

In Phase 1 ( 10/1/02 to 10/1/03) we will fabricate (Al) GaN-based p-i-n arrays with response in the 300 to 365nm range.

C. Design Considerations:
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Figure 1. (a) AlGaN based p-i-n structure for 300-365nm 
D. Material Structures

The layers for STRUCTURE 1 are:

STRUCTURE  1. PIN photodiodes  for 300 to 365nm

	Material
	Thickness
	Doping
	Comments

	p-GaN  capping
	0.02-0.05µm
	>5.0E17
	Contact layer

	p-GaN
	0.1-0.2µm
	>1.2E17
	p-layer

	UID AlGaN
	0.3-0.4µm
	1 to 4E16
	absorber

	n-AlGaN  (Al=35%)
	0.5µm-1.5µm
	2 to 3 E18
	Window and common contact

	AlGaN buffer
	25nm
	standard
	template

	AlN nucleation 
	standard
	standard
	template


E. Specifications:

FOR GRADE "A " WAFERS:

1. For all layers the GaN X-ray diffraction linewidth for the (0002) reflection must be less than 250 arcsec and (10-12) reflection less than 300 arcsec

2. All layers must have low background impurities (approx. 1E16cm-3 as measured by SIMS)

3. The resistivity uniformity for each layer across the 50mm wafer must be better than 4.5%

4. The thickness uniformity for each layer across a scan diameter of 50mm must have a uniformity better than 4%

FOR GRADE "B" WAFERS:

1. For all layers the GaN X-ray diffraction linewidth for the (0002) reflection must be less than 400 arcsec and (10-12) reflection less than 450 arcsec

2. All layers must have low background impurities (approx. 1E16cm-3 as measured by SIMS)

3. The resistivity uniformity for each layer across the 50mm wafer must be better than 5.5%

4. The thickness uniformity for each layer across a scan diameter of 50mm must have a uniformity better than 5%

F. Wafer delivery and Schedule:

Total of 12 wafers broken down as the following:

	Structure
	Grade
	No. of Wafers
	Due Date

	1
	B
	6
	5/03

	1
	A
	6
	6/03


G. Deliverable documentation:

Each wafer delivered will be supplied with the following data and documentation:

1. Atomic Force Microscopy of random 5x5µm areas, at the center and near the periphery of the wafer

2. Thickness measurement profile map across the entire wafer surface

3. X-ray diffraction FWHM rocking curves

4. Lehighton resitivity maps acoss entire wafer surface

5. Doping densities of each layer, derived from Hall or C-V measurements







