Main electronics housing

The main vehicle computer (MVC) is housed in a titanium sphere depth-rated to 6000m. The MVC is a PC-104 format stack consisting of a single-board computer card (Technologic, TS-7200) and a real-time clock daughter card (Technologic Systems, TS5620), and a 12-port isolated serial card from (XtremeISO, Connect Tech, Inc). The stack also includes a 5-port Ethernet switch (PRV-1059, Parvus Corp., Salt Lake City). The TS-7200 was chosen mainly for its high performance-to-power-consumption ratio. The 200MHz Cirrus ARM9 processor, 32MB SDRAM, compact flash interface, and 10/100 Ethernet interface deliver more than adequate computational performance while consuming only 2 Watts during operation, and 0.5 Watts in hibernation mode. 

A network video server (Axis 241Q, Axis Communications, Sweden) is used to capture images from the two chamber cameras. A higher resolution transit camera will store images on its own memory.

Also housed in the same sphere are electronics for power conversion and switching. Two off-the-shelf serially controlled relay boards (CK1610, Carl’s Electronics) are used to switch power from the battery bus to all the peripheral loads. This was a quick and inexpensive solution that enabled us to deploy the Rover quickly; however it was the price was wasted power, and no current, voltage, or ground fault detection. We are currently working on custom load controlling boards which will have low quiescent power and allow for current and voltage monitoring, and ground fault detection. Additionally, these boards will provide the ability to achieve galvanic isolation between the load and the battery bus. To provide power to sensors that can’t run off the +28V battery bus, there are two DC-DC converters providing +5V, and +12V (UHE- 5/5000-Q12,UHE-12/2500 –D24, Datel).

Motors

All of the motors on the Rover, with the exception of the stirrer motors in the benthic respirometers, are brushless DC motors housed in oil. Attached to each oil-filled motor housing is a 1-atm Ti pressure housing in which a motor driver/controller board (EZSV23, EZ-Servo) is mounted. The motor controllers communicate with Rover main vehicle controller through an RS-485 multi-drop bus. The stirrer motors are brushed DC motors housed in fluorinert. 
Batteries

Currently power is provided by alkaline battery packs that are housed in a separate titanium sphere. The main battery bus is nominally +28V. Eventually for long term deployments, two spheres of lithium primary batteries will provide power. 
