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STATEMENT OF WORK

Laser Diode Arrays
for DESDynI-Lidar Laser Development

23 July 2010
1.0 INTRODUCTION
1.1 OVERVIEW
The NASA Earth Science Program has established the DESDynI (Deformation, Ecosystem Structure, and Dynamics of Ice Mission) as a high priority space flight remote sensing mission for launch no later than 2017.  One free-flyer component of the DESDynI Mision is a multi-beam laser altimeter sensor in a sun-synchronous polar orbit at 400 km altitude.  NASA/GSFC is responsible for the laser altimeter instrument, DESDynI-Lidar, which employs a minimum of 5 pulsed laser transmitters, a common meter-class beryllium telescope, silicon-avalanche photodiode detectors, and command, control, and power electronics.  DESDynI-Lidar is designed to produce multiple laser footprint profiles of Earth surface topography arrayed about the nadir track of the spacecraft with a focus on sampling tree height and the steep slopes and roughness of glacial ice on a global basis using pulsed 1064 nm wavelength laser radiation.  

For the DESDynI-Lidar Mission the laser transmitters will be flight-model versions of the High Output Maximum Efficiency Resonator – Engineering Test Unit (HOMER-ETU) laser developed over the past few years at NASA/GSFC as a proto-flight space-based lidar transmitter.  This laser is a pulsed Nd:YAG Q-switched diode-pumped solid-state laser-oscillator capable of producing >15 mJ laser pulses and reliable, multi-year operation at a reduced duty-factor rate of about 2-3 billion laser pulses per year as required in the DESDynI-Lidar Mission.  In this mission the operational duty factor is < 40% since the laser transmitters are powered-up only over significant land and ice sheet surfaces.  Each HOMER-ETU laser uses high-current (up to 100 A) pulses driving high peak-power (>100 W per bar) laser diode arrays (LDAs), arranged in 4-bar stacks, to generate 808 nm optical pulses for storing energy in a Nd:YAG laser slab.  An active electro-optical Q-switch in the HOMER-ETU laser cavity extracts 10-nsec wide lidar transmitter pulses at pulse rates up to 250 Hz.  Each laser cavity and all the laser diode arrays are sealed at one-atmosphere of pressure throughout the DESDynI Mission.  Each laser cavity contains seven, 4-bar stacks (sub-arrays) of laser diodes arranged in G-4 style packaging for pumping the Nd:YAG slab in quasi-CW (QCW) pulsed mode at 808 nm wavelength.  Each high-current drive pulse applied to the DESDynI-Lidar LDAs will be controlled to have a width between 40 and 200 sec and will have 10 sec rise and fall times.  Furthermore the frequent on and off cycles for the laser transmitter in Earth orbit resulting from the land/ocean duty factors will be accommodated in the DESDynI-Lidar LDA drive electronics by slab and laser diode  thermal-conditioning ramp-up and ramp-down times of 10 sec by control of LDA drive current.

1.2 SCOPE
The scope of this statement of work (SOW) and its associated procurement includes (1) identification of commercial vendors of QCW high-power LDAs who are interested and capable of meeting the space-flight application of DESDynI-Lidar; (2) vendor submission of LDA product literature and description of applicability of their product to the DESDynI-Lidar space-flight laser build; (3) selection of one or more vendors of LDAs (4) delivery of 7 (seven) EA 400 W laser diode arrays (LDA) from each of the selected vendors.  

Vendors with commercial experience in supplying 808 nm wavelength QCW LDAs for construction of diode-pumped solid-sate lasers are encouraged to quote on the specifications and cost of their existing products and describe the basis for application of these products to the DESDynI-Lidar Mission.  It is from this submitted material and quotes that NASA/GSFC will down select one or more vendors for contracting for delivery of LDAs.  
This SOW describes the objectives of the LDA-product assessment work, provides the set of functional requirements for the LDA, describes specific tasks to be accomplished by LDA vendors, and sets forth the delivery schedule.

1.3    OBJECTIVES
The overall objective of work under this SOW is the selection of commercial laser diode array (LDA) products and manufacturers for their applicability to the DESDynI-Lidar Mission and delivery of  high-power LDAs for NASA/GSFC evaluation.

The first objective of work under this SOW is description and documentation by potential vendors of their DESDynI-Lidar applicable commercial products and submission of written proposal material supporting this work to NASA/GSFC.  

The second objective is delivery of commercial LDA products and their documentation by selected vendors to NASA/GSFC for characterization and long-term testing. 

2.0 DESDynI-Lidar Laser Diode Array Specifications

[image: image1.png]A
E 18.28 (+.10) E
q
7 10.7 (+.10)
A s )
@ [

CENTER OF BASE TOLLERANCE
+/- .0lmm FROM CENTER

SCREW HEAD HEIGHT

\

NOT TO EXCEED
DIMENSION "C" G
b
ELEC. CONTACT PAD
ERV=—=Ym my= J
) c
T f
i |
G

NOT TO SCALE

EMITTER HEIGHT VARIATION

WITHIN + 0.025 mm MAX

EMITTERS ARE HIGHEST
POINT ON STACK

Part: LASER DIODE STACK

DIMENSIONS ARE IN MILLIMETERS
NASA GODDARD SPACE FLIGHT CENTER





Figure 1: G-type package (example)

2.1 Operating Temperature:  30 < T < 35 deg. C

2.2 G-type, 4-bar conductively cooled LDA packaging (see figure 1)

2.3 10 mm bars, 400 m bar pitch

2.4 Center wavelength:  809 nm +/- 2 nm when run at 50 A; 250 Hz; 100 us pulsewidth; 30 deg.C.

2.5 At least 100 W per bar capability

2.6 At least 400 W per LDA

2.7 Use of “hard” (Indium-free) solder on the p-side

2.8 Center of 4-bar array emitting area must be centered in G4 package 

2.9 Efficiency:  55% minimum at 100 A drive current, >40 % minimum at 50 A drive current

2.10 There should be no soldering material or particulates on the emitting area of the LDAs.

Things to consider for the selection of vendors also include:

· Meeting DESDynI-Lidar LDA performance requirements including the frequent on-orbit on-off cycles expected due to land/ocean observation cycles

· Past performance in delivery of QCW high-power (~ 100W/bar) LDA devices, quantity and reliability record in various applications

· Spaceflight experience with high-power QCW arrays

· Vendor quality assurance programs and processes

· Contamination control plans and measurements of contamination levels of the end LDA product

· Documented high-power LDA lifetime
· Documented high-power LDA electrical-to-optical efficiency at 50A and 100A drive currents

· Delivery schedule (LDAs per month) that can be supported

3.0  REQUIREMENTS
3.1 Vendor Proposals

The vendor shall provide written submission of description and specification of commercial products now released by the vendor that are applicable to DESDynI-Lidar LDA requirements of Section 2.0. The vendor shall provide cost and delivery quotes for high-power QCW LDA 4-bar stacks meeting the requirements of Section 2.0 in quantities of 1, 7, 10, and estimates for quantity of 100.  The vendor shall provide an estimate of LDA quantity delivery rate.  
3.2 Best Value Selection
NASA/GSFC will evaluate the submitted proposals and quotes of Section 3.1 and rate them according to the criteria expressed in Section 2.0.  From these results NASA/GSFC will down-select to one or more vendors.  Contracts will be negotiated with these vendors for delivery of high-power LDA 4-bar stack devices in quantity of 7 EA.  

3.3 Vendor Delivery of LDAs and documentation

The selected vendors shall deliver the LDAs and associated characterization documentation for each LDA organized by serial number.  Documentation shall include power vs. current data and wavelength at the operating conditions as specified in 2.4 as well as LDA burn-in information and vendor quality assurance documentation for LDA manufacture.

3.4 Delivery Schedule

The vendor shall meet a delivery schedule of 3 months after-receipt-of-order for the seven LDAs.  All LDAs shall be delivered to the NASA/GSFC as a single lot.
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