General MMS Mission Requirements
· On-orbit mission lifetime of 29 months.

· Pre-launch shelf life without maintenance of 4 years.

· Initial orbit parameters:

· Perigee = 1.2 Re

· Apogee = 12 Re

· Inclination = 28.5 deg

· Final orbit parameters

· Perigee = 1.2 Re

· Apogee = 25 Re

· Inclination = approximately 28.5 deg; inclination is not actively maintained during mission

· Each spacecraft will be controlled by spin-stabilization techniques.

· Nominal spacecraft spin rate range between 2.3 rpm and 3.2 rpm.

· Radiation: 

· The component shall be designed to survive a Total Ionizing Dose level of 25 krads.  This level includes a factor of two design margin.

· The component shall be designed to avoid or tolerate errors due to Single Event Upsets (SEU).  The GPS GPS low-noise RF front end electronics design shall ensure that single-event latch-ups do not cause a catastrophic failure of the unit.  All devices used by the GPS GPS low-noise RF front end electronics shall have Linear Energy Transfer (LET) thresholds greater than 12 MeV-cm2/mg.  The vendor shall identify all parts that have LET thresholds of less than 75 MeV-cm2/mg.
· See Figures 1 and 2 for spacecraft images.
[image: image1.jpg]Spin Axis

Axial Boom (2)

Wire Boom (4)

Magnetometer Boom




Figure 1:  MMS Spacecraft
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Figure 2 GPS low-noise RF front end electronics concept (antenna is separate device and not considered in this RFI)

The MMS Project is interested in purchasing 32 flight units, 8 flight spare kits and 7 ETUs, and pertinent life test data.  A draft specification for the unit is attached with this RFI. Please provide information about how this specification might be met and respond to the questions below:

1. Architecture

1.1. It is preferable for MMS to purchase the GPS low-noise RF front end electronics as an integrated unit. However, NASA is aware that some companies may only manufacturer individual RF components i.e. filter, DC block or LNA. If your company can only provide certain components than please provide salient details of these components and how they meet specification.

2. Radiation

2.1. Can the radiation environment specified by met for technologies that would support the  GPS low-noise RF front end electronics?

2.2. A new requirement for protection against “deep dielectric discharge” may be levied on project subsystems.  What approach would you take to address such a requirement at the RF input and output.

3. Physical Characteristics

3.1. Provide the following GPS low-noise RF front end electronics physical characteristics:

3.1.1.  Mass

3.1.2.  Size envelope.  

3.1.3. What shape factors might be possible assuming an integrated unit. 

3.1.4. Please provide size,  mass, and RF loss estimates if the filter specification of 70 dB above 2200 MHz was reduced to 55 dB.

4. Electrical

4.1. Provide the following GPS low-noise RF front end electronics electrical characteristics:

4.1.1.  The spec. calls for use of 5V single polarity to drive the front-end.   3.3V and +/-15 volt sources may also be available. Would either of these two sources provide benefits over the 5V source?

4.1.2. The specification calls to drive bias voltage over the RF output cable.  Are there any special concerns to this approach such as oscillations that need to be addressed?
4.1.3. Please provide details of how the bias feed method above would be implemented.  Please provide any performance and configuration details in your answer e.g. cable model number and loss/foot, connector model number and loss.
4.1.4. Please provide details of options available to handle DC biasing and isolation at the input and output as required in the specification.  The overall intent of this requirement is to assure that no ground loops exist on the space craft.  

4.1.5. Current plans are to regulate bias voltage in the unit sourcing the bias. There will be 15 to 20 feet of cable the bias must traverse. Please discuss any concerns that might result from this configuration and suggest alternatives.

4.1.6.  Power consumption (watts)

5. Cost and Schedule

5.1. Provide a cost estimate for the delivery of 7 ETU, 32 flight systems, and 8 flight spare kits.  

5.2. When would contract award be required, for the following delivery dates? ETUs by May 2010, and flight June 2011.
6. Heritage and Capabilities

6.1. Provide a list of previous missions on which the proposed GPS low-noise RF front end electronics has been flown, and indicate any future planned missions.  Identify differences between the previously flown units and the proposed GPS low-noise RF front end electronics.

6.2. Provide a brief summary of your fabrication and test facilities that demonstrate the ability of your company to support the MMS requirements and schedule. Please address all test requirements.
7. Radio Frequency Interference

7.1. Please provide details of RF signal sources from the earth or space that should be considered in RFI analysis.

7.2. Please provide filter characteristic that have been used in space missions in GPS low-noise RF front end electronics for RFI prevention.
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