AUV Gulper node controller interface document

Block Diagram of Node Controller
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Brief Description


The node controller has two main functions: to communicate with the AUV main vehicle controller (MVC) and to actuate a pin puller.


When the pin-puller is actuated it in turn releases the Gulper trigger and initiates the acquisition of a water sampler. The pin puller actuator (TiNi Aerospace, P25) is a shape-memory device that is housed in oil with the node controller board. The pin puller requires a pulse of up to 21v. The un-actuated pin puller looks to the node controller like a 3.1 Ohm resistor. As current heats up the shape-memory wire it changes length and releases a cocked spring which pulls the pin in. Once the pin is pulled in, the circuit is broken and the actuator appears to the node controller like an open circuit. A high-side switch on the board switches bus voltage to the pin puller when it receives a logic-level pulse from the 74LS122 monostable multi-vibrator. The reason the 74LS122 is used is that it limits the pulse length in hardware (RC circuit), so that if for some reason the PIC gets hung up, the high-side switch will not stay activated more than a fixed length. One way to damage the pin puller is to run too much current through it when it is mechanically jammed.

The second task for the node controller is to communicate via a multi-drop RS485 bus with the MVC.  There is a simple bus protocol which is described in the document (XX). The PIC is interfaced to a Maxim RS485 transceiver which converts the logic-level Rx and Tx lines to RS485 A and B lines. This chip also has receive enable (active low) and transmit enable (active high) pins which are tied together and controllable by the PIC. The nodes should all be in receive mode except when responding to a message from the MVC. Each board is addressed by a hardware switch on the board. Additionally, there is a 10-pin programming header to program the PIC.
Digital I/0

Digital Input

	PIC Pin Name
	Net Name
	Function
	State

	C0
	AD0
	Address LSB
	Set low when LSB set

	C1
	AD1
	Address bit 2
	Set low when 2nd bit set

	C2
	AD2
	Address bit 3
	Set low when 3rd bit set

	C3
	AD3
	Address MSB 
	Set low when MSB set

	C7
	Rx
	Serial receive
	Active low

	B3
	74LS122 State
	pulses at same time as 

74LS122 output
	Signal is high except during pulse duration when it is pulled low

	B0
	ProxSense
	State of proximity sensor
	Active low


Digital Output

	PIC Pin Name
	Net Name
	Function
	State

	C4
	A1
	Triggers 74LS122
	Active low

	C5
	CLR
	Terminates pulse output of 74LS122
	Needs to be high to enable triggering, pull low to disable 74LS122

	C6
	Tx
	Serial transmit
	Active low

	B1
	TX LED
	Indicates PIC is Tx’ing on 485 bus
	Pulse on high for 10 seconds after each transmit package

	B2
	Fired LED
	Turns on red-orange LED when high-side switch activated
	Set high to turn on LED

	B4
	Prox sense LED
	Turns on amber LED when proximity sensor state changes from high to low
	Set high to turn on LED

	B5
	RxEn
	RS485 transceiver Receive enable
	Active low


Analog Input

There is only 1 analog channel, AN0, connected on the PIC (pin 2). This analog input is tied to a voltage divide which scales voltage across the pin puller input to an appropriate level. Before the pin puller is triggered there is 0v across the positive and negative terminal of the pin puller. Once the high-side switch is turned on there is approximately 12v across the pin puller (the exact voltage depends on the bus voltage). When the pin puller retracts it breaks the circuit, if the high-side switch is still activated there will be ~28v on the outputs to the pin puller. The volages are scaled down approximately by a factor of 9, so the voltage swings from 0v to 1.3v to 3v. The scope trace below shows the voltage on AN0 during triggering (bus voltage for this measurement was 24v).
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Notes:


1. External wire is needed to connect pin3 of reg1 (L7805) with pin 1 of J1 .


2. Pin 9 of U2 needs to be lifted off the pad to prevent it's connection with +5v.
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Notes:

1. External wire is needed to connect pin3 of reg1 (L7805) with pin 1 of J1 .

2. Pin 9 of U2 needs to be lifted off the pad to prevent it's connection with +5v.

Pin 9 of U2 should be a no-connect
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