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The sensor puck hardware consists of a microcontroller, a flash memory device, a serial transceiver, a signal relay to switch the serial communications to the attached instrument, and an isolated power supply.  The microcontroller used for the puck is the Texas Instrument MSP430.  The MSP430 has a built in UART necessary for communicating with the host computer and an SPI port that is used to interface with the flash memory device.  The MSP430 also has general purpose I/O necessary for such things as switching the signal relay and putting the serial transceiver into different modes of operation.  The MSP430 is an extremely low power microcontroller there by adding only trivially to the power requirements of the instrument when the puck is attached.

The puck's flash memory device is a 2-megabyte Atmel DataFlash(.  The memory is used to store instrument driver code in the form Java( classes and metadata.  Both the classes and the metadata are stored in a single binary file known as a Java( Archive (JAR).  Since the JAR is a single binary image it can easily be stored in the puck's memory device.  JAR files incorporate compression, which allow the puck memory to be used more efficiently as well as decreasing the amount of time required by the host computer to read the information from the puck.  Currently our instrument driver sizes range from 7-KB to 12-KB when compressed leaving ample room for metadata and any other information we choose to include in the JAR.

A multi-protocol transceiver was selected for the puck allowing it to be used in an RS-232, RS-422, or RS-485 environment.  The MAX3160 can be switched into RS-232 or RS-485/RS-422 mode by the MSP430 allowing the puck to be attached to a variety of serial instruments.  The MAX3160 can be put into a low power shutdown mode when the puck is put into 'pass through mode'.

The communications switch is handled with a signal relay although a solid state switch is also being investigated.  Serial communications can be switched directly to the attached instrument once the host computer has retrieved the metadata and driver code.  No level shifting or processing of the serial stream occurs once the puck is put into 'pass through mode', the host computer is ostensible attached directly to the instrument.

Power for the puck is supplied via and isolated DC to DC converter.  The isolation is necessary to ensure good communications with the instrument.  Assuming the puck is used with a high current serial device, especially over some distance, the "ground" at the source and the "ground" at the device will be at different potentials due to the high current and the supply wire resistance.  An isolated ground for communications eliminates any problem related to this effect.

Steps involved with instrument installation

1. the instrument is plugged in

2. the port is powered up and the puck enters puck mode using a standard serial interface and baud rate

3. the host computer queries for the presence of the puck

4. if a puck is found the driver and metadata are extracted from the puck

5. the puck is put into 'pass through mode' and the driver that was extracted is allowed to interact directly with the instrument.

6. If the insrument is power cycled the puck will enter puck mode and the driver will be responsible for switching the instrument into puck mode.

Technical details from Lance

· microprocessor (MSP430F149)

· persistent storage (e.g. Flash)

· 2M x 8

· separate return paths for power and comms (why?)

· Assuming the puck is used with a high current serial device, especially over some distance, the "ground" at the source and the "ground" at the device will be at different potentials due to the high current and the supply wire resistance.  An isolated ground for communications eliminates any problem related to this effect.  

· isolated power (why?)

· Supplies power for the isolated communications circuitry.  

· Simpler to just isolate the entire circuit

· switch for switching comms to sensor (i.e. solid state, relay)

· initially the switch will be a relay

· eventually the switch will be a solid-state relay for a deep-water pressure-tolerant design

· RS-232, RS-422, RS-485 interfaces (how and why?)

· All interfaces are supported with one IC and it's peripherals, the MAX3160.

· "3-wire" RS-232 

· RS-232 with RTS/CTS handshaking, RTS/CTS just pass through the Puck

· Half-duplex RS-485

· Unofficially, multidrop half-duplex RS-485 with Puck at the top of the drop (i.e. Asimet string)

Puck diagram
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Upon powerup the puck will enter a puck-mode.  While in puck mode the host can query the puck for 






















