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The main function of the relay board is to de-activate power to/from satellite systems (lightband, ppu, battery, and solar array) until the satellite is at a safe distance from the shuttle.  The board is also designed to monitor current in each of UW's 15 solar strings (for aid in navigation) prior to combining all string currents, and to activate lightbands in response to logic signals on backplane pins 27 and 28 (active HI).  [In UW's design, both lightband positive inputs are connected through extenal voltage-dropping resistors to the positive bus voltage (output on LSS+ line of 60-pin connector), and lightbands are activated by pulling the lightband minus inputs to ground (LSS- lines of 60-pin connector).]  The relay board provided to VT is identical to UW's.

Provided for VT's relay board are:

- Unpopulated PC board

- List of components and vendors (relay_components.doc)

- Layout figures showing component placement (relay_top.pdf, relay_bottom.pdf)

- Relay board schematic (relay_schematic.doc)

- Pin assignments for 60-pin top connector (relay_io.doc)

Components are mounted on both sides of the relay board.  The attached files, relay_top.pdf and relay_bottom.pdf show component placement.  All parts except relays and connectors are surface-mount; part orientation is indicated on the pdf files (and board silkscreen) for all parts except diodes D1-D15 and resistor networks RA, RB.

RA and RB are symmetric, so orientation does not matter.

The B350A diodes should be connected with the cathode (barred end) toward the backplane-connector (122-pin) side of the board; the diodes have a small semicircle indicating cathode end.  These diodes isolate solar array strings, preventing failure of the entire array if one string short-circuits, for example.  Voltage drop across these Schottky diodes is ~ 0.35 V at max string current of ~ 0.35 Amp.

The board was designed to sense current in each of the 15 solar-cell strings aboard the UW Dawgstar, to aid in navigation.  After sensing (by MAX471ESA's) the currents are isolated by B350A diodes and combined.  If VT has fewer than 15 strings, it will not hurt to leave the unused inputs unconnected.  If VT has more than 15 strings, only a subset can be sensed by the board.  A suggestion is to parallel some strings ahead of the board, since ultimately all string currents must combined on the board.

The 16th current sensor (IC16) is used to monitor PPU current.

The relay activation inputs (MSDS1+, MSDS1-) and (MSDS2+,MSDS2-) control activation of Lightband, PPU, battery, and solar array.  They require nominally 28V, for a pulse duration of ( 0.1 sec to latch.

If MSDS+ is positive and MSDS- is negative, the relays will latch OFF – the respective systems mentioned above will be disabled.

If MSDS+ is negative and MSDS- is positive will latch ON – the respective systems will be activated.

The "CKxx" pins are provided just to monitor correct functioning of each relay terminal.

Although several of these are necessarily connected to power inputs and outputs, the CKxx pins should not be substituted for the pins assigned for power, since the CKxx traces on the relay board are very narrow (not designed for large current).
