Notes from Surface Assembly Architecture Brainstorming meeting

March 25, 2003

Present: Mike Risi, Tom O'Reilly, Wayne Radichonski, Lance McBride, Ed Mellinger, Mark Chaffey (notes)

Action items

· Ed to publish available power design figure by Wed. 3/26/03

· SIAM to build multi-node test bed and verify packet routing via PPP over copper between multiple nodes. Goal - start testing in two weeks (4/8/03).

· Lance to revise layout to star configuration and specify optimum # of backplane slots with Mark C. 4/1/03

Major Discussion Items:

Possible changes discussed to SideARM and backplane to support in-chassis RF comms interface board and potentially another UART, listed in order of design effort.

1. Design in-chassis RF comms board with ribbon cable to SideARM PCB top connector

Pros

Compatible with existing SideARM hardware rev.

Minimum hardware development/revision.

Cons

No UART/instrument expansion beyond current 6 DPA's.

Mechanically cumbersome with cable.

2. Design in-chassis RF comms board with backplane communications to SideARM. Requires revising SideARM backplane connector and UART addition.

Pros

Cleaner mechanical arrangement.

Allows expansion to 8 or more DPA slots.

Cons

Revised SideARM PCB not backward compatible with existing stock of 20 boards.

Increase technical effort for redesign of SideARM and backplane connector.

3. Design in-chassis RF comms board with backplane communications to SideARM. Move UARTS to RF comms board.

Pros

Allows expansion to 8 or more DPA slots.

Cons

Revised SideARM PCB not backward compatible with existing stock of 20 boards.

Increase technical effort for redesign of SideARM, backplane connector and moving UARTS.

4. Design in-chassis RF comms board with backplane communications to SideARM. Move UARTS to RF comms board and bring bus architecture to backplane.

Pros

Allows expansion to 8 or more DPA slots.

Allows orderly I/O expansion for future applications not limited by connector pins.

Cons

Revised SideARM PCB not backward compatible with existing stock of 20 boards.

Increase technical effort for redesign of SideARM backplane connector, moving UARTS and designing bus interface. 

1. Surface node instrument list and where they all plug in

Instrument list interfaces through 2 MMC 6-slot backplanes.

"OBS doesn’t like multiple housings" - O'Reilly.

Current design has MMC backplanes in multi-level hierarchy, two level hierarchy in a "star" configuration would reduce delays and might be a simpler architecture. Software should not be effected either way.

Mechanical packaging TBD. Architecture supports one or more housings so mechanical configuration can be worked out with OBS as we proceed. Lance and Mark will look at penetrator density.

2. How much expansion do we have?

Over 33% currently. Design goal 33%.

3. What is the optimal backplane density?

Still TBD, will be determined by looking at revised surface architecture and tuning with penetration density. General agreement that 6 to 8 slots appear close to optimal. Higher density DPA not critical but redesigned backplane could have variable connector spacing to decrease board spacing and backplane length.

4. What about unusual interfaces such as the RF stuff

RF interfaces (defined as SATCOM, FreeWave and remote reset) need to be integrated in with isolated power and coms. Much discussion on best way to do this. Best way agreed to be in-chassis board. Cable connection possible off top of SideARM board. Backplane connection would require changing SideARM backplane connector.

5. Have we left off any interfaces?

Discussion of reset propagation. Out-of-band reset through remote reset interface for Surface node A. Reset for other MMC backplanes through power switching agreed to be OK. Reset for Benthic nodes could be through power switching.

6. Software and hardware (comms) support for the multi-tiered architecture?

No major problems identified yet. Plan is to wakeup receivers through interrupt when incoming character received. IP routing using PPP over 485 needs to be tested. SIAM planning on setting up and testing multi-node comms "in a few weeks". High priority for project to get prototype tested so architecture can be fixed.

7. Compare architecture with draft design requirements for SideARM and MMC. Looks OK?

No detailed run-through of requirements.

8. What about power, are their current density or other power problems with the tiered architecture?

No, none identified except as in (9) below.

9. Ground fault isolation locations. Interference between tiers? What would the fault tree look like?

Need power switch to remove power and isolate benthic power connection.

10. Time synchronization implications.

NTP accuracy over copper segments unknown. May degrade accuracy. Cannot confirm until tested on prototype. 

