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Revision 1.0, Initial Release

Revision 2.0 30MAY03 revised power requirements, etc. (MRC)
Revision 2.5 09JUN03 revised link status monitoring. (MRC)

Revision 3.0 04AUG03 added 10BaseT port, removed one fiber port. Removed short haul copper link requirement from comms board (use SideARM uplink port instead). (MRC)
Revision 3.5 20NOV03 Revised 2nd 10BaseT port to be a stuff configuration option with one fiber port. Removed short haul copper link requirement from comms board (use SideARM uplink port instead). (MRC)
Revision 4.0 18JAN05 Added section 4.7 loop-back test signal requirement. (MRC)
Revision 5.0 27OCT05 Added section 4.8 fail-over requirement. (MRC)
Revision 5.1 24MAR06 Added power-up voltage ramp requirement.
1. Overview

1.1. The MOOS communications controller shall allow a number of MOOS mooring controllers to be connected together to form a network utilizing fiber optic and copper media.  

1.2. One interface shall deliver packets to and receive packets from an associated SideARM controller.

1.3. Three long haul interfaces using fiber optics shall be supported (#0-2). Additional long haul fiber optic interface (#3) shall be a board stuff configuration option alternatively with 10BaseT interface in section 1.4 below.
1.4. 
1.5. One 10BaseT Ethernet interface shall be supported.

2. Mooring Communications Controller

2.1. The MOOS communications controller shall operate continuously.

2.2. The MOOS communications controller shall tunnel standard TCP/IP packets through the fiber infrastructure.  TCP/IP packets shall be delivered to their destinations in fashion similar to Ethernet routers.

2.3. Packets in transit on the fiber links shall be composed using standard Ethernet framing.

2.4. Packets arriving on one of the fiber or 10BaseT links shall be routed to one of the other fiber optic links or the copper link that connects to the SideARM controller.

2.5. Packets arriving from the copper SideARM interface shall be routed to the appropriate fiber optic link or 10BaseT link.

2.6. 
2.7. The MOOS communications controller shall continue to route packets, even if its associated SideARM controller is asleep or powered entirely off.

3. Communication Controller to SideARM Interface

3.1. The MOOS communications controller shall communicate with its associated SideARM controller through a serial link.

3.2. The communications controller to SideARM interface shall be capable of transferring data at a minimum of four megabits per second.

3.3. The communications controller to SideARM interface shall use HDLC framing.

4. Long Haul Interfaces

4.1. Each long haul interface shall be capable of communication at distances of at least 10 kilometers.

4.2. Each long haul interface shall be capable of transferring data at a minimum of one megabit per second.

4.3. Each long haul interface shall operate full duplex using wavelength division multiplexing on one single mode 9/125 micron glass fiber. 

4.4. Each outbound link shall use 1300 nm optical components.  Each return link shall use 1550 nm optical components.

4.5.  Each long haul link shall achieve a Bit Error Rate of at least 1x10-10 at a worst case link attenuation of -28.6 dbm and a best case link attenuation of -11.95 dbm.

4.6. Each long haul link shall monitor it’s performance and make this information accessible through an API to application software. Acceptable parameters include: transmit and receive optical power or Bit Error Rate (BER) or other indicators of link integrity. It is desirable that link integrity values give pre-failure indication of link degradation. For detailed diagnostic data requirements see “MOOS MMC SYSTEM “NODE DIAGNOSTIC” FUNCTIONAL REQUIREMENTS”.
4.7. Each long haul link must provide a method of measuring link optical integrity when terminated into a passive optical loop-back connection.
4.8. The Medusa board must have a method of configuring a pair of redundant long haul link channels as “active” or “back-up”, autonomously determining link integrity, and maintaining system communications on a functional channel. The method must be reciprocal, that is function across any two connected Medusa boards, and reversible, meaning always able to select a channel that is functional from a pair. Note: it is desirable to have the system function across more that just a pair, say three redundant links or be reconfigurable to identify new channels, but not required.
4.9. 
5. 
5.1. 
5.2. 
5.3. 
5.4. 

6. Power consumption

6.1. The MOOS communications controller shall consume no more than 250 milliwatts of power per communications channel, when routing packets.

6.2. The MOOS communications controller shall attempt to further minimize power consumption when no traffic is present.

6.3. The MOOS communications controller shall have the ability to completely remove power from each individual communications interface using commands received through the API from application software.

7. Power 

7.1. The MOOS communications controller shall operate with an input voltage of 10.5 to 15.0 Volts DC and a maximum transient voltage of 20.0 VDC for 1 millisecond.
7.2. The Medusa card so that it shall power up properly when the rise time (*) on the 12VDC nominal bulk supply bus to it's minimum specified value of 10.5VDC is 100 milliseconds or less.
8. Mechanical

8.1. MOOS communications controller shall be packaged in an IBC (Instrument Bus Computer) form factor with a custom bus interface to the edge connector. 

9. Environmental

9.1. MOOS communications controller shall operate from 0 to 70 degrees centigrade in a non-condensing atmosphere.

10. ESD

10.1. MOOS communications controller shall immune to electrostatic discharge per MIL STD883E, method 3015 otherwise known as the plus or minus two kilovolt “human body” discharge model on any input or output.

10.2. 
11. Shock

11.1. MOOS communications controller shall meet the random vibration standard detailed in MIL-STD-202F, Method 214A, and Table 214-1, Condition D.  This standard specifies a RMS vibration load of 11.95G between 100 to 1000 hertz applied for 5 minutes along each axis.

11.2. MOOS communications controller shall meet the mechanical shock standard detailed in MIL-STD-202F, Method 213B, and Table 213-1, Condition A.  This standard specifies three 50G (peak value, 11 millisecond duration, half sine waveform) applied along each of the three axes. 
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