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MEMORANDUM

From:
MIDN 1/C Spencer Fishman, USN

To:
MidSTAR Team

Subj:
MAIN COMMUNICATIONS SYSTEM END OF TERM REPORT

Encl:
(1) Requirements document


(2) Link budget


(3) Block diagram


(4) Wiring diagram


(5) Layout diagram


(6) Antenna placement


(7) Structural properties


(8) Power consumption


(9) Component procurement

1. General
a. This document reviews the progress for the Main Communications System on MidSTAR during the fall semester of 2003.

b. Diagrams and properties of the system components are attached.

c. Most of the work this semester dealt with the procurement of a transmitter, receiver, and modem from SpaceQuest, Ltd.

d. After the arrival of aforementioned components, Main Comms will move from the design phase to actual construction.

2. Review of requirements

a. Enclosure (1) outlines the specific requirements.

b. Mission requirements: The link budget had a satisfactory margin (see enclosure (2)), and space-qualified products are being used.

c. System requirements: The Structures Team set aside space for Main Comms; this is reflected in enclosure (5). The EPS is capable of handling the power consumption delineated in enclosure (8), and the broad thermal range shown in enclosure (7) should be satisfactory.

d. Bus requirements: The 100 kbps requirement was met or exceeded by all components except for the SQRX receiver, which has a maximum data rate of 64 kbps. The requirement was created to allow for large file transfers, specifically for the CFTP experiment. The receiver data rate, while lower than expected, still exceeds 9.6 kbps, which at the beginning of the semester was thought to be its maximum. The receiver is frequency-agile, but it will be set to required uplink frequency of 1.767 GHz. The transmitter will be set to 2.2022 GHz for the downlink. No design changes have been made to the antenna configuration.

3. Design decisions

a. The major issue this semester was the receiver. Initially SpaceQuest informed us that not only would the data rate be limited to 9600 baud, but also they did not have the necessary filters to meet the frequency requirement. For some time other vendors were researched in order to find a comparable receiver, but none were available that had space legacy, low price, and low power consumption. Eventually SpaceQuest stated that a down converter would be used at the front end of the receiver, and that a data rate of 64 kbps could be met. The LU-18 down converter and the SQRX receiver together form the RX-1200. This was the best option, and at the end of the semester a request for quote was made on these SpaceQuest components.

b. The CFTP experiment requires large files (MB in size) to be uploaded and downloaded on a daily basis, so 9600 baud would have been completely unacceptable. For 44 minutes of overhead time per day, this would have allowed for a daily upload of 3.02 MB. In the addition to the CFTP, there would be C&DH demands that would require a faster data rate. 64 kbps should be satisfactory.

c. The MOD-96 GMSK Modem does not have its own box, so it will be placed in the Command and Data Handling housing. This will allow easy connectivity with the PC-104 computer and protection for the exposed circuit boards of the modem. See enclosure (5).

4. Issues

a. So far SpaceQuest has only provided an Interface Control Document (ICD) for the modem. ICDs for the other components are forthcoming. These documents include important information such as pin-outs.

b. There needs to be some connection between the receiver and the computer. Because the receiver is frequency agile, 1.767 GHz will have to be inputted in its registers. In the event of a receiver reset, the computer must tell the receiver the appropriate frequency to avoid a potentially catastrophic communications failure. In the current wiring diagram provided by SpaceQuest, there is no such connection, but in future versions this need should be reflected.

c. Backup products may need to be purchased, but at $39,000 for one set, this could be very costly.

5. Schedule

a. Delivery of the SpaceQuest components will take approximately 120 days. Currently the quote is in hand and they have yet to be ordered.

b. The antenna assemblies and modem/ computer box should be constructed next semester.

c. A powered communications test will take place prior to launch in 2006.

6. Performance

a. SpaceQuest products have already demonstrated success on previous space flights.

b. The lowering of the receiver data rate from 100 kbps to 64 kbps actually increased the link budget margin. This can be seen in enclosure (2).

