Reson Sonar Electronics Grounding Issues


Summary

In investigating noise issues with the Edgetech sonar electronics, it was found that the edgetech 48VDC power converter output was floating. This caused significant AC noise to be coupled into the sidescan receivers through the T/R switch board. The original Edgetech power architecture featured a common ground between transmit power and digital/logic power to eliminate this coupling. When this was implemented in the Reson electronics, the noise was significantly reduced.

In fixing the sidescan noise problem, it was discovered that the chassis of the Reson electronics was directly tied to the logic supply ground of the two PCI computers, The designed ground architecture for the Reson sonar electronics consists of a chassis frame ground, which is capacitively coupled to the input power positive and return, as well as  the output power positive and negative of the various isolated power converters. This chassis ground fault was eliminated by mechanically isolating various pieces of hardware in the system.

There were four locations identified, where logic grounds were tied to the chassis:

1. Mounting hardware for Reson computer backplane (screws+standoffs)

2. Mounting hardware for Edgetech computer backplane (screw+standoffs)

3. Reson Hard disk drive (4xM2.5 screws)

4. Edgetech Hard disk (4xM2.5 screws)

5. Edgetech SBC Mounting hardware (all shield cans, VGA Connector)

6. Reson SBC Mounting Hardware (VGA Connector)

7. Edgetech T/R switch

Reson Computer Backplane Isolation

The Reson backplane mounting holes feature a plated annulus on the board top side, which is relieved from the mounting fastner hole by ~.005”. There is no plating on the board bottom side. Isolation is achieved by placing a #6 nylon washer (.031” thick) under the screw head; the board bottom can mount directly against the standoff.

Edgetech Computer Backplane Isolation

The Edgetech backplant mounting holes feature a radial array of filled vias around each of the mounting holes. The solder was wicked from these holes. A nylon washer was then attached to the bottom side of the board with cyanoacrylate adhesive, and a washer was then placed under the screw head on the other side of the board.

Hard Drive Isolation (edgetech & reson)

The mounting holes for the hard drive were reamed out to accept a #4 shoulder washer (Digikey P/N 3049K-ND). A flat washer was placed under the drive to stand it off the mounting surface. A longer M2.5 faster was substituted.

SBC Isolation (Edgetech & reson)

Card edge mounting hardware was removed. Board are retained by the Reson-supplied secondary hold-down bracket.

Edgetech T/R Switch

Four Corner mounting holes were reamed out to accept a #6 Shoulder washer (Digikey P/N 7682K-ND), mounted on board bottom. A nylon flat washer was placed under the screw head.

Edgetech Transmit power supply & T/R switch grounding

Edgetech requires the transmit power supply, T/R switch, and logic power to share a common ground. It order to achieve this, two 16AWG ground wires were installed into the Edgetech SBC backplane. One wire was led out of the computer enclosure and attached to the negative side of the edgetech capacitor back, via a round lug mounted against the flathead screw at the top (fan end) of the cap bank. It’s ugly, but it works. The second ground strap is led to the T/R switch, where it mounts into the plated through hole offset slightly from the corner neared the port transducer connection header. #6 hardware seems to fit properly.

