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Introduction
Describe the system and purpose. Include an overall block diagram. A picture identifying the components is useful. Identify commercial and custom electronics.
Custom Designs (Identify all custom designs, highlighting fusing, previous SEDR review results, links to the schematic, artwork, and BOM.)
The crate Backplane, Clock, and PCIe cards are the same design as those used on the uBooNE experiment. The Controller and XMIT designs are basically the same, except for the board size.
Crate Backplane
The readout crate backplane schematic, artwork, and BOM are provided here

https://sbn-docdb.fnal.gov/cgi-bin/private/ShowDocument?docid=6140
+12V/20A power will be delivered via a Wiener PL506 power supply equipped with -16V/46A module. 6AWG cable, capable of handling 65A, is used from the supply to the 20A fuse and from the fuse to the backplane power bug. The Molex 0760010010 power bug is capable of handling 50A. The same design was used for the MicroBooNE experiment, engineered  for 70A. Figure 1 illustrates the backplane, as mounted in a crate. The +12V power plane is composed of 2 oz copper, .0028 inches thick, on a 2.28 inch x 16.61 inch layer. The current density is 20A / (.0028 in. x 2.28in.) = 3132A/in2.  
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Figure 1: Crate Backplane with Clock card and Lexan cover.

Figure 2 is a schematic of the DC power distribution from the power supply, through the Backplane, and to the crate cards.
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Figure 2: DC Distribution.
FEM (Front End Module)
The Front End Mother Board is a newly designed electronics board, specific to the SBND experiment. Supporting documentation is provided here

https://sbn-docdb.fnal.gov/cgi-bin/private/ShowDocument?docid=6146
Power to the board is provided via an Ermet Power connector, ERNI 114402. The 114402 has 3 blades, each connected to 4 pins with each blade capable of handling 12.6A, based on manufacturer temperature curve of ° C rise. 
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The +12V/20A supply is divided between two fused sets of four parallel pins. Each set of four pins brings the power from the input blade to the pc board. Each +12V connector blade is fused at 1A. Four ground pins, one blade, is provided for the 8 power pins, two blades. The derated parallel combination of two blades for the +12V source is 8.4A each. The maximum source current capability is 16.8A. The maximum return current capability is 12.6A. 
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Controller
The Controller board is physically smaller than the MicroBooNE version. Supporting docuementation can be found here

https://sbn-docdb.fnal.gov/cgi-bin/private/ShowDocument?docid=6143
The Controller uses the same power connector as the FEM, ERNI 114402. Four pins in parallel (one blade) provide the +12V supply to the card, fused at .5A. Blade ampacity is 12.6A. The return for the +12V supply is balance with four parallel pins, corresponding to one connector blade.
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XMIT
The XMIT board is physically smaller than the MicroBooNE version. Supporting docuementation can be found here
https://sbn-docdb.fnal.gov/cgi-bin/private/ShowDocument?docid=6149
The XMIT uses the same power connector as the FEM, ERNI 114402. Four pins in parallel (one blade) provide the +12V supply to the card, fused at 1.5A. Blade ampacity is 12.6A. The return for the +12V supply is balance with four parallel pins, corresponding to one connector blade.
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Clock
The clock board is the same design as the MicroBooNE version. Supporting docuementation can be found here
https://sbn-docdb.fnal.gov/cgi-bin/private/ShowDocument?docid=6158
The +12V power pin is fused at .25A. The pin ampacity is 1.5A.
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PCIe 
The clock board is the same design as the MicroBooNE version. Supporting docuementation can be found here

https://sbn-docdb.fnal.gov/cgi-bin/private/ShowDocument?docid=6164
The +12V power pin is fused at 1.5A. The PCI express connector is rate with 1.1A per pin. Four pins are used for +12V connection. The derated ampacity for the parallel used of pins for power is .73A/pin.
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AC Distribution (Schematic of wiring including wire gauge, wire color, voltage, current, fusing, connectorization, ground connections.)
DC Distribution (Schematic of distribution including all fusing, voltage, current, connectorization and pin ampacity, power supply capability, power supply trip settings, ground connections.)
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