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1.1. Block Diagram
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Fig.1. Block Diagram of the Load Controller

1.2. Brief Description

The load controller has the following main functions:

1. Switch power and 4 comm lines to external loads

2. Isolate load in case of faults

3. Detect ground faults

4. Measure the current and voltage for each load

5. Communicate with MVC

The load controller is split into an isolated and a non-isolated side. On each side is a PIC microcontroller (PIC16F876A), the two PICs communicate via a 3-wire SPI bus. The SPI bus signals pass through a digital isolator (HCPL-00931) to maintain electrical isolation. The non-isolated PIC (we will refer to this PIC as the master) communicates with the Rover MVC on a RS485 multi-drop bus. The master PIC uses digital I/O to control a quad relay used to pass communications signals to the loads. The master pic uses another digital I/O line to activate a high-side switch (BTS432E2) which passes bus power to a DC-DC. Each DC-DC is specified for the load being controlled. The isolated PIC (referred to as the slave PIC) acts primarily as a ‘smart’ A/D. Analog signals from voltage and current monitoring circuits on the isolated side, as well as the ground fault circuits are inputs to the slave PIC. Digital output on the slave PIC is used to switch mosfet relays that control which circuit is being measured for ground faults. A current sensing amplifier (Max4081) is used to measure any small ground fault currents. Both PICs are supplied with an external 4.096V analog reference voltage, and use an external 4.0 Mhz oscillator. The slave PIC is powered by a small +5v DC-DC converter, which is switched on by the master PIC. There are two PIC programming headers on the board, one for the master and one for the slave.
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