VT Comm Trip to USU

Ground Station

Towers

We need 6 towers.

· Towers should be tall enough to clear all buildings/obstacles when we look at the horizon

· The distance between the top of the tower to the equipment rack should be no more than a 100 feet

· We have specifications for the cabling needed for the transmitting and receiving towers

· Transmitting Tower – Belden 9913, Belden 9405 (8 wires) & Lightning Ground Wire (unbraided RG8 or RG213)

· Receiving Tower – Andrew LDF4-50A, Belden 9405 (8 wires), shielded twisted pair, & Lightning Ground Wire (unbraided RG8 or RG213)

· The receiving towers should be spaced atleast 6 feet apart

· The transmitting towers should be spaced atleast 25 feet apart

· The distance between transmitting and receiving towers should be atleast 25 feet

· We need a pivot at the base of the tower for lowering and raising it (for maintenance and ease of handling) 

· Guy cables are required every 20 feet of the tower. The cables need to be covered with strain relief insulation. Also the length of the cable should not be a multiple of the wavelength

Uplink

The Ground Station Master Computer will run on a Windows NT 5.0.

We need to look at our uplink crossed Yagi antenna and see if it is tuned to the correct uplink frequency of 450 MHz. We will need either 1 more or 3 more such antennas. USU has yet to decide on the number of the crossed Yagi antennas and on their arrangement. Depending on the arrangement we will need either metallic or non-metallic booms.

The Yaesu rotors will be connected to the antenna control computer through an interface box. The antenna control computer will work on Windows 98. The configuration of the antenna control computer and the specifications of the interface box are not yet known.

We need to modify our Kenwood transmitter to make it work at 450 MHz. USU will provide the documentation for these modifications. The modifications, which involve removing a diode, need to be done by a certified technician.

The OS and configurations of the Transmitter Data Computer and the Transmitter Control Computer are not yet known. 

Downlink

The helix antenna array (comprising of 9 helix elements along with the base) will be built and provided by USU. We were present during the testing of the current antennas and it was found that slight modifications are needed.   

The LNA should be up the tower as close to the antenna as possible. It will require a 15 Volt DC power supply. The shielded twisted pair will be used to send the power to the LNA.

Three S-Band receivers and two Telemetry Data Servers will be sent from USU. Two receivers will be connected to 1 server. The connections to the receiver have been understood. Also, USU will send instructions for the connections along with the equipment and racks. The Telemetry Data Server will do the bit sync and decomm operations, and will separate real data from archived data. The real data will be sent to the computers and the archived data will be stored on a hard disk. The computer would work on Windows NT 4.0.

The OS and configurations of the Receiver Data Computer and the Receiver Control Computer are not yet known. The number and configurations of the computers required at the ground stations have not yet been decided.

Software 

The discussion was initially about the ground station software. USU Software team told us that the ground station software has been mostly taken care of. It consists of the software for rotor control (the USU people will be giving us this software) and software for decoding the PCM Matrix. The decoding would be done on Telemetry data server, which they have got from the Air Force. They are still experimenting with the server and getting to know about how to handle it. Once that is done they would be writing the software for the decoding of the Matrix. The other software for the ground station would be to send the data to the Internet and making a graphical user interface to allow the user to easily send commands to the satellite. We would be using WinAPRS, UiView to send commands to the Satellite.

Satellite

Uplink 

USU went through the modifications done on for the Uplink Transceiver.  The Uplink Receiver receives the RF Signal from the antenna through a coaxial cable and SMA assembly. Its operations are governed by the CPU and it sends decoded data (uplink commands) back to the CPU. They are currently working on defining the signals that have to be input to the Uplink Receiver. They said they would give us a detailed list of the pin configuration and documentation on the same, sometime this week. 

Downlink 

The Pre-modulation filter and the data formatter are present on the Telemetry Board. The telemetry board is connected to the CPU via the backplane. The Downlink Transmitter is connected to the Telemetry Board (the pre-mod filter) via a coaxial cable and SMA connector assembly. The CPU could control the Downlink Transmitter or else, it could be allowed to operate in some defined state. This decision is to be made by us, depending on the availability of control signals on our CPU board.  Discussions need to be held with the entire systems team of HokieSat to discuss this. 

CPU and I/O Board Connections

A part of the CPU and I/O board pin configurations documents were given to us. The rest are to be sent to us this week. Pins are to be selected on the Top connectors of these boards to serve the requirements of various devices on the HokieSat. This is to be decided by the entire HokieSat systems team. Also, a detailed wiring document of USUSat is to be sent to us. This will help us in getting an idea on the allocation of the pins to the control signals required. 

USU will be sending us the prototype CPU and I/O boards. When handling these boards antistatic wristband should be worn the boards should be placed on an antistatic mat. A 3.3 and 5V dual power supply is required to power the boards. 

Software

We had meetings with Sanam and Linnui to plan the software and we also had a telecom with Anu, which helped us solve a lot of our queries. The USU team has already made the I/O boards and the CPU boards for Combat Sentinel (which is a lot similar to the boards of USUSat and HokieSat). They will be shipping us the hardware next week. We could work with the hardware and this would allow us to become familiar with the working of the drivers and help us write the higher layer software. 

The plans for the telemetry software team would be to write the PCM encoding matrix within the coming month and then we would start working on the boards, which USU would send us. We also would need to work with the boards on the VxWorks platform and become familiar with the working of the OS with the drivers, which are on board. The software pertaining to the messaging structure and fault tolerant manager has already been taken care of by VT. By the end of next month we should be able to test the software between two computers using the serial port in which one of the computers would act as the satellite and the other computer would act like the ground station. 

Thermal Considerations

After working on Combat Sentinel, USU provided us with the following suggestions

1) Integrate the base plate with isogrid.

2) Use a layer of Indium (10 micron) under the components to fill the gaps in order to dissipate more heat.

3) Try not to use blanketing.

















































