Dual Port Adapter

Functional Description

Purpose:


The Dual Port Adapter (DPA) is a two-channel interface board originally designed for the New Mooring Controller.  The DPA’s purpose is to provide Power control, switching, and monitoring, along with the physical layer communications interface, Galvanic Fault Isolation, and local CPU interface.  The DPA can be used to interface to an instrument, a Gateway hierarchically above or an Instrument Concentrator (ICon) below.  The basic communications path is a flexible serial interface capable of software reconfiguration between RS-232 and RS-485.

Power Control, Switching and Monitoring:


This section of the board provides the control of the power from the local CPU to an instrument or ICon.  The major function of this section is the Solid State Power switching, Current and Voltage measurement, and Electronic Circuit breaker.  These functions are described in subsequent subsections listed below.  Each of the two power control sections of the DPA have been designed to be assembled in either a low or high current configuration.  The high current configuration can handle a continuous 12A current draw with no more than a 5% power loss, while the low current configuration can handle a 5A load.

Solid State Power switching:


The power switching function of the DPA is provided by a solid state switch. This design allows a controlled turn “ON” of an instrument, thus limiting the in-rush current and the required relay size.  In addition, the design allows the implementation of an Electronic Circuit Breaker which enables the power to an instrument to be shut “OFF” automatically in a case of an over current, similar to a fuse.  The CPU, however, can then reset the ECB to allow the instrument to be powered again, in the case of a temporary fault.  The trip current level is programmed into a Digital potentiometer, which can store and retrieve its previous set value.  This allows a DPA channel’s circuit protection to be scaled dynamically to fit the instrument attached.

Current, Voltage and temperature Monitoring 


This section is designed to monitor current and voltage values supplied to an instrument and the power switch heat sink temperature as it affects the local CPU and Electronic Circuit breaker function.

Physical Layer Communications Interface:


This section provides the physical layer interface of either RS-232 or RS-485.  To accomplish this the DPA utilizes a dual-mode transceiver.  The mode of the transceiver may be selected via software configuration.  Each port provides 5 communication lines defined as Instrument Comm A-E.  Their allocation and function is given in the table below:

Mode:
RS-232

Instrument Comm
Function

A

Data Out

B

Handshake Out

C

Data In

D

Handshake In

E

Signal Common

Mode:
RS-485 Half Duplex (Multi-drop)

Instrument Comm
Function

A

Data  -

B

Data +

C

No Function

D

No Function

E

Signal Common

Mode:
RS-485 Full Duplex

Instrument Comm
Function

A

Data Out –

B

Data Out +

C

Data In –

D

Data In +

E

Signal Common


The communication channel provided by the DPA may be electrically connected or isolated from the system power by means of a latching relay.  The system can support instruments with isolated and common communication lines, RS-232 and RS-485 signaling, along with shutting down communication for power saving and fault isolation.

Galvanic Fault Isolation:


In the event a deployed instrument’s watertight housing should leak and provide a fault connection to seawater, the DPA supports complete galvanic isolation of the channel. During a fault, the communications relay may be opened to isolate communication lines, while the power relay may be opened to isolate the mooring power from the instrument.  Both of these relays may be used to help locate and isolate a fault condition.

Local CPU interface:


This interface is a simple Serial Peripheral Interface, using Master in - Slave Out, Master Out - Slave In, Serial Clock, and Channel Select with a wired Or’d Interrupt.  This interface is the means of controlling the DPA’s functions.  To save lines and minimize back plane lines, the DPA’s interrupt is a wired Or’d type.  This requires the CPU to search all channels to find the interrupt that may occur during a fault.  These interrupts, however, should be at a minimum and would require the processor's intervention anyway.  Refer to the DPA SPI interface specification for more details on the serial interface.

