I've attached a current draft of the questions (and now answers!) that we discussed in our telecon. In addition, I've also pasted the action items below. You might want to check these over to make sure I did not commit you to something you didn't think you agreed to!

--Andy

Cisco Telecon Minutes 2003-12-18

Meeting Action Items

The following is a list of action items that resulted from the teleconference.

Maripro

•     Provide electrical data on FC-77 to Cisco.

    ◦     Rich has provided Andy with a pdf file to forward to Cisco

•     Procure phase change heat sink material and conduct compatibility test with FC-77

    ◦     Wayne has placed order for sample of this

UW

•     Provide Cisco with specs on 48VDC/12VDC power supply (UW)

•     Provide Cisco with ramp-up plot of 48VDC/12VDC power supply (UW)

Cisco

•     Provide WHOI with diagnostic  software for the C3750 so we can examine additional data and run tests

•     Examine power supply data provided by UW for compatibility with C3750

•     Do signal integrity modeling for 3750 with FC-77 (Cisco)

•     Provide thermal report on 3750 indicating locations of significant heat sources and their modeled thermal performance (Cisco)

•     Provide information of shock and vib qualification testing done on 3750

•     Provide pinout and mating connector information on 12 pin power connector on the mother board. Determine if any pins must be strapped or if leaving them open is OK, except for possible error messages.

•     Provide failure rate details including approximate contributions from the power supplies, fans, and SFP GBICs.

•     Provide dimensioned chassis mechanical drawings

•     Provide MariPro sample StackWise cable and connector or drawing for measurment.

WHOI

    •     Put equipment in expected configuration and observe any affects from electrical interference using diagnostic software provided by Cisco

Introduction

The Woods Hole Oceanographic has entered a new phase of the NEPTUNE Ocean Observatory program experiment. We are now building the network subsystem for a testbed underwater observatory node to be deployed in Monterey Bay called MARS. Lessons learned from this this effort will be incorporated into the design and included in the subsequent RFP for NEPTUNE.

The MARS science node will be connected to shoreside power and an optical network via a submarine cable. It will provide 10/100BaseT Ethernet connections for many instrument packages to be deployed near the node.

Current plans for MARS node include (2) Cisco C350G-24TS switches installed in an 18-inch diameter pressure housing. Sheet metal housings and fans will be removed from the 3750s. The case will be filled with Fluorinert to dissipate the heat to the surrounding housing which will be surrounded by 3-degrees-C ocean water. We will be providing our own power supply inside the node and need to determine the "best" power connection to be made. The equipment may be exposed to vibration and shock outside normal use for this equipment.

The following is a list of questions and answers that was discussed during a teleconference the afternoon of 12/18 with Cisco staff.

General

Q. What is the 18 month roadmap for Cisco switches that might fit MARS/NEPTUNE requirements: layer3, (8)GbE with (12)10/100/1000BT) Andy

A. Pending, did not get to this one

Reliability

Q. What MTBF field data is available for C3750G-t4TS and the LX SFB GBICs? Andy

A. Cisco can provide MTBF data. Noted that the power supply and fans are the biggest contributers to the MTBF and these can be split out (included in action items).

Q. How does reliability of LX/SFB GBICs compare to other models? Andy

A. SFB GBICs should be more reliable than previous generation of GBICs. They are more compact and also use all metal and no plastic).

Time Synchronization

Q. Is there a way to lock the C3750 internal clocks to an external/electrical time source so that interference with node-resident sensors can be minimized? Andy

A. Pending, did not get to this one

Q. Is it possible to input an external PPS signal to the C3750 NTP server software so that it can provide more accurate NTP inside our science node? Andy

A Pending, did not get to this one

Heat Dissipation

NOTE: Although the housing is normally sitting at 3 degrees C seawater, heat has to get from the circuit boards to the titanium cylinder walls, and out into the ocean, without fans. The C3750 may be resident in the same enclousure as some low voltage power supplies, adding another source of heat to the enclosure. F77 Flourinert is a chemically inert liquid that can be used to imerse electronics so that heat can be more easily dissipated within a housing. We are looking at using this liquid with the C3750.

Q. After the sheet metal housing is removed from the C3750, can the front panel of the also be removed to improve flow? Andy

A. The front panel can be removed, however suggest that you try installation without removing sheet metal housing. You may find that holes in housing are sufficient to provide flew.

Q. What problems might be encountered in removing housing Andy

A. The circuit board is quite susceptable to external, high frequency electrical noise -- from another C3750 for example. Also note that the base is used to secure the stacking connector. Another structure would have to be provided to secure the connector if the housing is removed.

Q. Are circuit board and enclosure heat profiles/models available for this switch? Andy

A. Yes, Cisco can provide this information as long an NDA is in place.

Q. Does the heat genereated by the switch increase significantly with the traffic applied to the network interfaces Andy

A. Engineers observe that the unit never draws more than 160 Watts and that 60% of the load is produced with no traffic. An additional 35-40% is added for traffic patterns.

Q. Are there any significant affects to mounting the C3750 vertically instead of horizontally? Andy

A. No.

Flourinert Submersion Concerns

NOTE: Although we want to do everything we can to avoid it, we are seriously considering submerging the C3750 electronics into FC77 Flourinert inside a closed pressure housing. One concern we have is how this will affect the components.

Q. What is used, if anything, as grease between the chips and the heat sinks used on the mother board? Andy

A. Cisco uses Chomerics T725 phase change thermal material between the heat sinks and the chips. Maripro has sent for a sample of the material. Cisco also suggested that we consider running the boards without the heat sinks. Temp inside is expected to be up to 20 degC in some areas.

Q. Are there any other greases or materials used in this unit that might be affected by Flourinert?

A. No, none they can think of.

Q. From a fluorinert-immersion standpoint, what are the significant differences between a C4908 and a C3750? Would the components used in a 4908 switch adequately represent what we would expect from a C3750 running in Flourinert if we were to immerse it for several months?

A. Pending, this group has little knowledge about C4908

Q. On the subject of Fluorinert, the literature shows the dielectric constant range from about 1.7 to just under 2.0 in the liquid state dependent on the series temperature schedule. Assuming vapor state diectric constants to be the same as other Fluorocarbons/Hydrocarbons which tend to be in the neighborhood of 1.0 which is an ok approximation for air. Is this difference in dielectric for operating Cisco and other fast clocked network and tranciever gear an issue of concern? Matt Naiman

A. Cisco had little concern for the affects of FC-77 and told us that they could provide us with diagnostic software to use in our testing using Fluorinert (included in action items).

Q. We believe Fluorinert would keep the gear considerably cooler than stock units using forced air or well ventilated convection. This in turn should increase the reliability. Could Cisco check their test data to shed light on this? Matt Naiman

A. Cisco will be providing thermal data for the C3750

FYI. After contacting 3M, the mfr of Fluorinert(r), they were able to share that in misted and drip cooled systems, the rivulets and droplets which had formed had caused some difficuly in some High Frequency Aircraft Avionics. It has been explained that there are two issues of concern; the bulk dielectric difference impacting trace/line impedances and the random attentuation issue of bubbles (reverse geometry of drops and rivulers). Have inquired as to the frequency and line spacing of these problematic for the sake of comparison with our vendors and pkg integrator.

The vendor and pkg integrator have all been made aware of this issue!

Wayne Beckman at Maripro has been made aware of this information; he assures me that this is going to be an all liquid system. Wayne had success with communication systems clocked at a few hundred mega hertz; this is encouraging but is about an order of magnitude down from the proposed Neptune and Mars gear under consideration. Tue, 18 Nov, 2003 Matt Naiman

Electrical Power Concerns

NOTE: Power use must be kept to a minimum. Hotel load for the science node is 500W. We have three supplies currently available for the network equipment -- 48V, 12V, and 5V. We need to build the supplies to meet the needs of the boards. We would prefer to use 48V wherever possible.

Q. We notice that the entire enclosure takes a 12VDC/17A input but we're hoping we can use something else to power the mother board as the MARS 12VDC supply is not currently designed to provide 17AWhat are the power inputs to the C3750G-24TS mother board? Andy

A. The C3750 circuit board accepts only 12VDC. All other required voltages are generated on the single circuit board. The power supply included in the unit provides 120VAC to 12VDC conversion and also accepts the backup 12VDC supply.

Q. What would be the affect of applying DC voltage slowly, during observatory node startup, to the mother board be to the system? Andy

A. This is not advised. All testing of the C3750 is done +/- 10% of 12VDC. Cisco would be happy to review the specs of the power supply and review any ramp-up data that we can provide them with.

Q. How do the power requirements of the C3750 change as data is passed through the switch? Andy

A. Engineers observe that the unit never draws more than 160 Watts (13-14A @ 12V) and that 60% of the load is produced with no traffic. An additional 35-40% is added for traffic patterns.

Q. What are the specs for the edge connectors on the mother board? Andy

A. The power connector is a 12pin connector from the power supply. Only eight of the pins are used. This is all you should have to connect to get the switch up and running. Pin 12 is a status pin. Might want to strap this one to avoid error messages but it will not affect the operation of the switch. (doc on pinouts included as action item).

Q. EMI Concerns* - we will be removing the shielding from the C3750 housing so we can get better flow over the mother board. We'll also be running 400VDC through the same housing that the equipment is located in. Is the shielding all used to keep the 3750 from disturbing nearby components or is some of it necessary to protect the equipment from external sources? Andy

A. It is quite possible that the 2 switches will interfere with one another electrically if their covers are removed. Note also that the Network Electronics equipment might interfere since it also is running at high frequency.

Physical Space Concerns

NOTE: the equipment must fit into an 18 inch cylindrical housing

Q. What are the challenges we might have in re-building the connector cable used between 2 3750s so that it can lay closer to the backplane and reduce the diameter of the cylindrical housing the equipment will be installed in? Andy

A. Confirmed that we would be foolish to attempt to build a cable on our own. It is a highly tuned backplane cable.

Q. Are you aware of the existence of right-angle RJ45 connectors? This, again, would reduce the required diameter of the enclosure the equipment will be installed in. Andy

A. Pending, did not get to this

Q. Are right angle fiber optic connections (either fusion-spliced or connectorized) a possibility for the C3750? Andy

A. Pending, did not get to this

Q. Are there any components on the back side (under-side) of the C3750 mother board that we would not have seen just be removing the sheet-metal housing? Andy

A. Yes.

Q. Can we get a drawing of the mother board mounting holes that we can deliver to our integration partner? Andy

A. Yes. (included in action items)

Physical

Q. The Cisco Switch Installation Guide (cisco.com) shows that the mounting brackets for both rack mount and wall mount configurations attach to the cover (which we would like to remove). Are there mounting holes available on the chassis? If so, is there a drawing available to us that gives us the location of these holes.

A Cisco can provide drawings

Q. Is it possible to get a drawing with outside dimensions (with cable min. bend radius) of the "StackWise Stacking Cable" and Connector Assembly? Is the stackwise cable shielded to attenuate the transmitted or received EMI? Can a lower profile/unshielded cable be used in the MARS environment?

A. Cisco to provide a sample cable (included in action items)

Q. In addition to the thermal maps requested, can Cisco recommend temperature sensitive components (and appropriate limits) that should be monitored during thermal testing. Actual locations for thermistors to be attached would be most helpful.

A. These will be included in thermal info included as part of action items.

Q. Please explain mechanical and thermal testing done

A. Cisco tests equipment up to 200Gs with a 6ms sawtooth. They do a lot of shock and vibration testing and can provide us with that data (included in action items). Wayne, at Maripro, comments that Cisco has apparently done good thermal and mechanical qualification of the design.

