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Introduction

This document provides insight about using EPICS records with an Allen-Bradley (AB) PLC. Only the record type abDcm is used at NSTX. Other AB record types and interfaces are used elsewhere in the EPICS community.  A Data Communication Module (DCM) is similar to a dual-port memory,  in that the PLC can read and write from the PLC side and the scanner module can read and write from the EPICS side. 

Specifically, this document applies to the NSTX Vacuum System PLC, a PLC5/40E.  An AB DCM module is used to communicate with a VME module (AB 6008-SV2 scanner) in an EPICS IOC.  A fiber optic connection is used between the DCM and the scanner module.  
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Record Definitions

The EPICS interface with an AB PLC using the abDcm record type is a two-tiered system.  The level_0 tier is the abDcm record itself.  The level_1 tier is one of the following record types,  each using DTYP “Ab Dcm” :ai,bi,longin,mbbi,ao,bo,longout,mbbo.

Level_0 Record

There is only one abDcm record for each DCM module in the PLC.  Figure 1 shows the fields for a typical abDcm record.  The abDcm record supports up to ten ‘tables’.  Each table is (64) 16-bit words which are read from the DCM module.  The format of the data can be digital or floating point, as arranged by the PLC programmer.  

There is no medm (display program) support for viewing the data in the tables.  Only the level_1 records (and linked records) are displayable.

Level_1 Records

As stated before,  the level_1 records link their INP field (input source) to a word from one of the level_0 abDcm record’s tables.  Specifics for each record type are noted below.  Note that the level_1 record(s) VAL (result) field can be linked to other records for more specialized database functions.

ai record

The analog input record will combine two 16-bit values (words) to make a floating point value.  These two words must have been written to the DCM module from the PLC using the _______ function in the PLC ladder logic.  

Fields of note :

· DTYP  must be ‘Ab Dcm’.

· INP   must be @recordname.TID[IND]

      Where 
recordname is the level_0 record’s name,




TID  is the table id (range 0 to 9),




IND  is the index into the table (range 0 to 63).  This is the lower-value index of the two-value floating point data.

· SCAN  should not be ‘I/O Intr’,  e.g. use ‘.2 second’.

bi record

The binary input record operates in the usual fashion.  

Fields of note :

· DTYP  must be ‘Ab Dcm’.

· INP   must be @recordname.TID[IND,SHF]

      Where 
recordname is the level_0 record’s name,




TID  is the table id (range 0 to 9),




IND  is the index into the table (range 0 to 63).  This is the lower-value of the two-value floating point data.

SHF
is the number of bits to shift the bit of interest to the least significant position (range 0 to 15)

· SCAN  should not be ‘I/O Intr’,  e.g. use ‘.2 second’.

li record

The long input record operates in the usual fashion,  except the width is limited to 16 bits,  or one word from a table.  

Fields of note :

· DTYP  must be ‘Ab Dcm’.

· INP   must be @recordname.TID[IND]

      Where 
recordname is the level_0 record’s name,




TID  is the table id (range 0 to 9),




IND  is the index into the table (range 0 to 63).  

· SCAN  should be ‘I/O Intr’,  e.g. do not use ‘.2 second’.

mbbi record

The multi-bit binary input record operates in the usual fashion.  

Fields of note :

· DTYP  must be ‘Ab Dcm’.

· INP   must be @recordname.TID[IND,SHF]

      Where 
recordname is the level_0 record’s name,




TID  is the table id (range 0 to 9),




IND  is the index into the table (range 0 to 63).  This is the lower-value of the two-value floating point data.

SHF
is the number of bits to shift the least significant bit of interest to the least significant position (range 0 to 15)

· SCAN  should not be ‘I/O Intr’,  e.g. use ‘.2 second’.

· NOBT  number of bits to use (range 1 to 16).

ao record

bo record

lo record

mbbo record

PLC Scanning & Record Scanning

The communication between the DCM and the scanner over the ‘blue hose’ is dependent only upon the scanning of the level_0 abDcm record.  The scan method of the level_1 records have no effect upon the blue hose’s traffic.

PLC Code Specifics

1  Use IEEE floating point function _____________.
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Board Settings



DCM Board Settings
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6008-SV2 VME Board Settings

1  EPROM stuff too
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PPPL Code Changes

1) None.
