1.0
Procurement of LDAs for ICESat-2
The purchase of the Laser Diode Arrays (LDAs) for the ICESat-2 laser transmitter shall consist of a basic requirement and option. During the basic period all the bars necessary to construct the LDAs shall be manufactured (total of 2353 usable bars). Part of the bars shall be used to manufacture representative samples of LDAs (6 G2, 6 G4, and 12 G11 or other type of G-package with equivalent numbers of bars such as G3, G5, G6, or G8).  The sample LDAs shall be delivered to Goddard Space Flight Center to undergo a series of characterizations, acceptance tests, and accelerated testing to determine their suitability for space applications (Testing shall be performed by Goddard personnel). During the option period and upon successful testing of the LDAs delivered during the basic requirement, all remaining bars shall be converted to LDAs (80 G2, 80 G4, and 155 G11 or other type of G-package with equivalent numbers of bars such as G3, G5, G6, or G8) for use in the construction of space laser transmitters. 
1.1
STATEMENT OF WORK

1.1.1
Basic Requirement
All the semiconductor wafers needed to manufacture all necessary LDAs shall be grown and tested. Enough wafers shall be grown to yield 2353 usable bars, or enough bars to yield 86 G2, 86 G4, and 167 G11 LDAs (or other type of G-package with equivalent numbers of bars such as G3, G5, G6, or G8). All necessary bars needed to yield the specified number of LDAs shall be completed, including the application of the appropriate optical coatings and other bar specific processes. Manufactured bars shall comply with bars specifications listed in Table 1. 
	Table 1: Bar Specifications

	Material
	Aluminum free emitters

	LDA Mode of Operation
	Quasi-Continuous Wave (QCW)

	Max operating current
	at least 100A

	Peak Output Optical Power
	(100W at 100A per bar

	Operating Wavelength
	When bars are converted to stacks, the emission wavelength shall be centered at 808nm+/- 1.5 nm at the following operating conditions:

G2 operating conditions: 25 ºC, 65A, 200μs, 50Hz

G4 and G11 operating conditions: 25 ºC, 75A, 200μs, 50Hz

	NOTES:

· The number of bars specified is exactly what is needed in order to produce the required number of LDAs. The manufacturer is responsible to adjust the number of bars in order to take in consideration the yield which is a characteristic of his manufacturing team. 

· Each bar shall be assigned a designation that can be used to identify its exact location within the source wafer, and the wafer identification number. 

· The emitting area of bars shall be free of particulates or defects.


A small representative quantity of the manufactured bars shall be used to construct 6 G2, 6 G4, and 12 G11 LDAs (or other type of G-package with equivalent numbers of bars such as G3, G5, G6, or G8). Manufactured LDAs shall comply with all specifications as outlined in Table 2.  
The Contractor shall be responsible for storing the remaining un-mounted bars in a clean and secure environment until a decision is made whether to proceed with exercising the option, (i.e. convert the remaining bars to LDAs).  After an estimated two month waiting period, starting from February 2010 until April 2010, sample LDAs will be fully characterized by GSFC personnel, while a representative sample shall be used for accelerated testing. Sample LDAs shall be also installed in a laser transmitter and undergo system level testing.
	Table 2: Laser Diode Array Specification (QCW, G-type)

	Parameter
	Characteristics
	Units

	
	2-bar (G2)
	4-bar (G4)
	11-bar (G11)
	

	Case operational temperature
	25
	ºC

	Spacing between bars (pitch)
	400
	μm

	Operational pulse width
	200
	μs

	Repetition rate
	20-150
	Hz

	Duty cycle rating
	< 3
	%

	Max Peak optical power (QCW)
	(200
	(400
	(1100
	W

	Maximum forward current
	(100
	A

	Voltage
	( 5
	( 9
	( 24
	V

	Efficiency
	~ 50 at 60A

( 50 at > 60A
	%

	Peak Emission Wavelength
	808 ( 1.5

G2 Operating Conditions: 25 ºC, 65A, 200 μs, 50Hz

G4 and G11 Operating Conditions:  25 ºC 75A, 200 μs, 50Hz
	nm

	Emission bandwidth (FWHM)
	< 3
	nm

	Lifetime (at 20% power drop)
	( 3x109
at 90A, 25 ºC, 200 μs pulse width, 2% duty cycle
	Shots

	Survival Temperature
	-50 to +80
	ºC

	Beam divergence 

(((slow axis)
((fast axis)
	< 10 (FWHM)

< 40 (FWHM)
	degrees

	Geometrical Specifications
	· LDAs shall be manufactured using G-type package (fig. 1)

· Emitters shall be the highest point on the stack (fig. 1). All emitters should be at the same height. Variability of the emitters’ height should not exceed 50 (m. 

· The emitting surface of the LDA shall be uniform and free of geometrical abnormalities such as excess solder or warped edges.

· For 2-bar and 4-bar LDAs, emitter arrays shall be equidistant from center of base (See fig. 2). Emitter arrays shall be symmetrical with respect to the center line of the package
	

	Notes
· LDAs shall be “hard-soldered” at the “p-side” and compatible with operation in air and vacuum environment. 

· The emitting area of the delivered LDAs shall be free from particulates or defects. 

· There shall be no solder contamination on the active area.

· Solder used in the LDA assembly shall be free of bubbles (air pockets)

Data to be delivered with the LDAs (both hard and soft copies) 
1. Data sheets accompanying the LDAs shall provide P-I and Efficiency-I curves up to (at least) 100A, at the following operating conditions: 

a. 2- bar stacks: 25 ºC, 200 μs, 50Hz 

b. 4- and 11- bar stacks: 25 ºC, 200 μs, 50Hz 
2. Spectrum curves at: 
65A for 2-bar stacks and at 25 ºC, 200 μs, 50Hz
75A for 4-bar and 11-bar stacks at 25 ºC, 200 μs, 50Hz
3. All inspection data (photographic images, thermal images, and/or other relevant information) as performed during assembly. 

4. The source wafer I.D. of all bars in the LDA assembly. 

5. The name or code of the technician (s) assigned to assemble the LDAs
6. All burn-in relevant information (performance characteristics before and after burn in) 
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Figure 1: General drawing of diode stack
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Figure 2: Drawing and specification of G2 and G4 stacks
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Figure 3: Drawing and specification of G11 stacks 

1.1.2
Option
Pending the result of LDA characterization and acceptance tests of the delivered LDAs under the basic requirement, the remaining quantity of bars shall be used to manufacture 80 G2, 80 G4, and 155 G11 LDAs (or other type of G-package with equivalent numbers of bars such as G3, G5, G6, or G8). The LDAs shall satisfy all specifications as outlined in Table 2.  
Manufacturing, Storage, and Shipment Notes

· LDAs shall be manufactured without the use of silicone based oils, mold release, or adhesives, and shall be assembled in a Class 1000 or better clean area. 
· Process steps requiring exceptions to the Class 1000 or better clean requirement shall be documented along with the duration of the exposure.
· During the periods between the basic requirement and the options, semiconductor bars shall be stored in cleaned containers free of silicone based oils, mold release, or adhesives. Containers shall be stored in a Class 1000 clean environment or better
· LDAs shall be shipped in clean containers and double bagged to minimize contamination risks. Shipping containers shall be free of silicone based oils, mold release, or adhesives.
· During LDA assembly GSFC personnel may visit the manufacturing plant to verify the environmental conditions under which LDAs are assembled.

LDA Characterization and Acceptance Tests after basic period

All LDAs received during the basic period shall be characterized using the following characterization procedures/tests:

1. Manufacturer specifications verified

2. Low magnification microscope inspection: Overall image of diode

3. Microscope inspection of LDA : 100x, 50x, side view and 200x when appropriate

4. IR facet thermography at 100A and 60A

5. NF imaging at 100A

6. Polarization measurements at 100A

7. Spectrographic imaging measurement at 100A and 30A

8. P-I curves from 10A to 100A 

9. Average spectrum at 30, 60 and 100A

10. Temporally and Spectrally Resolved (TSR) measurement at 100A

Based on the assumption that multiple vendors will be awarded the basic award then there are several possibilities for option work:

1. In the case that multiple vendors deliver LDAs that satisfy all specifications/requirements during basic award then the mission intends to procure the LDAs from both vendors

2. In the case that only one vendor delivers LDAs that satisfy all specifications/requirements during basic award then the mission intends to procure the LDAs from successful vendor.  The bars from the second vendor will be delivered to Goddard.
3. In the case that none of the vendors deliver LDAs that satisfy the specifications/requirements during basic award then based on the degree of dissatisfaction either the most successful vendor will be given another chance at no additional cost to the Government or a third vendor will be engaged to convert un-mounted bars to laser diode arrays, through a separate contract vehicle.  This will involve starting over a new solicitation.
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