Magnetospheric Multi-Scale (MMS) Ultra Stable Oscillator (USO) Directions and Questions

Directions for response:

In order to incorporate this information into the MMS Observatory conceptual design, NASA would like to survey the market for new or existing space flight qualified ultra-stable oven controlled crystal oscillators (USO) that can be provided in an externally mountable package with pertinent test data.  
We welcome the opportunity to discuss any specifications which may not be fully met.  Some specifications are still being refined as the mission design is finalized.
The key performance and interface requirements for the MMS-USO are attached as an MS-Excel-97 spreadsheet.  Please note the “Comments to Vendor” for each requirement.  Please respond to each individual requirement, and give the performance achieved by your product in each category in the column labeled “Vendor Capability: Option 1”. If you have more than one product that you would like to provide information on, please fill in “Vendor Capability: Option 2”, and create additional columns as needed. Please also provide any pertinent information regarding each requirement in the column labeled “comments from vendor”. If the requirement is not met please give best achievable performance. If the requirement is met, but at cost of larger package more cost, etc., please explain the trade-offs. There is the possibility of relaxing some of the requirements, so please respond even if the performance of your product does not quite meet all of our requirements. Note also the column labeled “Hard or Soft Requirement” that indicates the requirement flexibility. The more detail that is provided in the response, the more information we will have when it comes to reevaluating requirements, if need be. 
In addition to filling out the spreadsheet, please also provide the requested information and responses to the specific questions that follow in section labeled “Additional questions for response”.
Additional questions for response:
1. Output Signal
Our preference for USO signal is for a sine wave signal of at least +7 dBm, with 50 ohm primary frequency output from SMA connector.  We are interested in other options, such as LVDS.    
1.1. Provide a description of the available USO output signals.
2. Telemetry

For telemetry signals we desire thermal telemetry in the form of a passive thermistor that will be read by our electrics.
2.1. Provide a description of the available telemetry USO output signals, for example: internal oven temperature, oven control voltage, health and status, etc. If internal oven temperature is not a standard output please provide estimated NRE to add.

3. Testing
3.1. Describe the suite of tests that can be conducted as part of the USO qualification at the vendor site.
4. Thermal 

4.1. Does the USO provide internal oven temperature as an auxiliary signal, and how accurate is this measurement? 
4.2. Can a frequency or frequency change vs. temperature curve be provided for internal or external baseplate temperature. If so, how accurate is this curve? Can this curve and the corresponding measurement be used to compensate for frequency variation vs. temperature, and how much stability can be expected to be recovered if this is done.

4.3. Describe any thermal mounting considerations.  What kind of thermal interface is required?  Does is need to be thermally isolated or thermally coupled to its mounting surface?  
5. Power
Our preference for USO electrical interface is 12V power with chassis isolated from the power return.  However, we are also interested in +28VDC unregulated bus power options.
5.1. Provide a detailed description of the options powering the USO. 
5.2. Is the power return (and signal returns) isolated from the chassis?

5.3. Describe the power dissipation in all operating modes.

6. Design Lifetime and Reliability
The on-orbit mission lifetime is expected to be 29 months.  The pre-launch shelf life needs to be at least 4 years.
6.1. Can the USO design meet the on-orbit mission lifetime and pre-launch shelf life requirements?

6.2. What is the USO Mean Time between Failure (MTBF)?  Are there different variants that produce higher reliability?

7. Cost and Schedule

7.1. Provide a cost estimate for the delivery of ten flight units and four engineering test units (ETUs). For informational purposes, the required delivery schedule is:

ETUs

Dec 2009
Flight Units
Dec 2010
7.2. When would contract award be required, given the above delivery dates? Are there adjustments to the requirements that would improve the delivery dates? 

8. Heritage and Capabilities

8.1. Provide a list of previous missions on which the proposed USO has been flown, and indicate any future planned missions.  Identify differences between the previously flown units and the proposed USOs.

8.2. Provide a brief summary of your facilities that demonstrates the ability of your company to support the MMS requirements and schedule.
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