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X.1    Introduction
The SST may be equipped (as an optional feature) with digital communication (HART PROTOCOL Universal Command Specification revision 5.1 - Final) for interfacing 

with HOST Control Systems and/or HAND HELD Communicators.

Digital signaling is superimposed on the 4-20mA output signal. Alternatively, a number of   

transmitters may be connected in MULTIDROP and share a single two wire line for digital    

communication (The analog  4-20mA signaling is disabled when MULTIDROP is used).

X.2   Using SST with both analog and digital signaling.
Figure X.1 shows a sample loop with both analog (4-20mA) and digital (HART) signaling.

The HART HAND HELD communicator may be connected at any point along the two wire loop (excluding the power supply terminals).

In figure X.1:

HART HAND HELD communicator:  Most HART compatible communicators                                         such as: Model 268 (Software Version 6.2 or later), or model 275 by Rosemount.

BELL 202 HART MODEM: BELL 202 MODEM capable of driving a HART loop.

such as: Primm by Ansco INC.

RL:  Load Resistance 250 -1000 Ohms (resistance range may be further limited by modem specifications).

X.3    MULTIDROP connection 
Figure X.2 shows an example of a MULTIDROP configuration. 

Most HART HAND HELD communicators and HART compatible HOST software limit the number of transmitters in MULTIDROP to a maximum of 15.

Power supply (voltage and current) specification may further limit the number of transmitters in a specific installation.

NOTE: The analog output (4-20mA) of the SST is disabled when MULTIDROP configuration is  used.

The HART HAND HELD communicator may be connected at any point of  the two wire loop (excluding the power supply terminals).

In figure X.2:

HART HAND HELD communicator:  HART compatible communicator such as: Model 268 by Rosemount.

BELL 202 HART MODEM: BELL 202 MODEM capable of driving a HART loop.

        such as: Primm by Ansco Inc.

RL:    Load Resistance 250 -1000 Ohm 

                 (resistance range may be limited by modem specifications)

X.4    DDL (DDF) for SST

HART is incorporating a concept called "Device Description Language" (DDL). DDL provides a means to fully describe specific features of a particular product. A "Device Description File" (DDF) loaded into the HART MASTER (HOST or HAND HELD communicator) allows for full functionality of the transmitter.

Many HART MASTERS used in the industry do not include a DDF for the SST, however Rosemount's 3044 EMULATION MODE (see sec. X.5.2) allows convenient control of the SST by any HART MASTER HOST or HAND HELD (which is installed with DDL support for 3044C).

X.5    HART COMMUNICATION MODES for the SST

The SST has two HART communication modes: SST MODE and 3044 EMULATION MODE.

X.5.1 "SST MODE"
This is the normal mode of operation for the SST (power-on sets the SST in "SST MODE").

A HART MASTER with DDL support for SST is needed to achieve full control of the SST.

HART MASTER without DDL support for SST allows somewhat limited control of the SST.

NOTE: Standard (Universal & Common Practice) Hart commands together with some transmitter 

specific (defined only for the SST) HART Commands allow full control of the SST.

The Universal Command "READ MESSAGE" (command # 12) and "WRITE MESSAGE"             

(command # 17) were slightly modified: In addition to the originally define usage (i.e.     

storing  and displaying user messages) those commands are used to select the HART 

 COMMUNICATION MODE of the SST (see sec. X.6 - Selecting the HART 

 COMMUNICATION MODE). The above modifications were carefully designed so that the  original usage of the commands is not limited.

X.5.2 3044 EMULATION MODE
This mode of operation allows the use of any HOST or HAND HELD communicator (installed with DDL support for 3044C) to control the SST. Due to the close similarity between the list of features of the SST and the 3044C (e.g. sensor types), almost every feature of the SST can be accessed with such a "MASTER". 

The 3044 EMULATION MODE is activated by sending a special "MESSAGE" (command 

# 17) to the SST (see sec. X.6: Selecting the HART COMMUNICATION MODE).

The 3044 EMULATION MODE is automatically cleared (the SST is switched back to SST MODE) whenever the HART communication is "RESTARTED" (see sec. X.6).

NOTE: In multi MASTER environment (e.g. a HOST Processor and a HAND HELD 

 Communicator are simultaneously communicating with the SST) the SST handles the HART         

 COMMUNICATION MODE separately for each MASTER (e.g. Activation of the 3044 

   EMULATION MODE for the HAND HELD does not   affect the HART        

   COMMUNICATION MODE with the HOST, and vice versa).

X.6   Selecting the HART COMMUNICATION MODE

The normal mode of operation for the SST is the SST MODE. The 3044 EMULATION MODE is activated by sending a special "MESSAGE" (command # 17) to the SST, and is automatically cleared each time the MASTER "RESTART" the HART communication. The 3044 EMULATION MODE may be enabled or disabled by the user.

Figure X.3 summarizes the special MESSAGES used and the transitions between the HART COMMUNICATION MODES of the SST (for details see section X.6.1 to X.6.4).

X.6.1 ACTIVATION of the 3044 EMULATION MODE
When the SST is in the SST MODE with the 3044 EMULATION MODE Enabled the "MESSAGE" displayed by the HOST or HAND HELD communicator is the following:

? RESET  EMULATION OF ROSEMOUNT < R >

This message prompts the user to either activate or disable the 3044 EMULATION MODE.

         NOTE: In order to read the "standard" user MESSAGE that was previously stored in the  transmitter, 3044 EMULATION MODE must first be either activated or disabled.

To activate the 3044 EMULATION MODE, the first three characters of the above message should be edited as follows:

... SET EMULATION OF ROSEMOUNT < R >

     and sent to the SST

(Transmitter specific warning indicates the special use of the WRITE  MESSAGE command. The "standard" user MESSAGE stored in the SST remains intact)

The activation will take place by a "RESTART" of the HART communication (i.e. "selecting the SST by specifying either the NICKNAME or TAG).

The 3044 EMULATION MODE is indicated by the SST being identified as a 3044C Transmitter.

NOTE: If  a "RESTART" is not performed, the SST waits in the SST MODE.

         The user is promped to complete the activation sequence by the message:

RESTART XMTR TO START EMULATION.

The 3044 EMULATION MODE lasts as long as the MASTER addresses the SST as a 3044C Transmitter.

(i.e. using the HART long address received when the SST was identified as a 3044C).

The 3044 EMULATION MODE is automatically cleared (The SST is switched back to SST MODE) whenever the HART communication is "RESTARTED" (i.e. when the HART MASTER "scans" the HART LOOP or makes an attempt to select or identify a transmitter by specifying it's NICKNAME or TAG as the address).

X.6.2 Activation of the SST MODE

The SST MODE is the normal mode of operation for the SST (power-on sets the SST in 

SST MODE). A switch from 3044 EMULATION MODE to SST MODE is achieved by a "RESTART" to the HART communication (i.e. selecting the SST by specifying either NICKNAME or TAG).

X.6.3 Disabling the 3044 EMULATION MODE
When the SST is in SST MODE with the 3044 EMULATION MODE enabled, the "MESSAGE" displayed by the HOST or HAND HELD communicator is the following:

? RESET EMULATION OF ROSEMOUNT < R >

This message prompts the user to either activate or disable the 3044 EMULATION MODE.

To disable the 3044 EMULATE the first character of the above message should be edited as follows:

. RESET EMULATION OF ROSEMOUNT <R>

and sent to the SST.

(Transmitter Specific warning indicates the special use of the WRITE MESSAGE command. The "standard" user MESSAGE stored in the SST remains intact).

X.6.4 Enabling the 3044 EMULATION MODE 

when the 3044 EMULATION MODE is disabled (SST is in SST MODE) the "READ MESSAGE" command and "WRITE MESSAGE" command (#17) follows the definition given in the HART UNIVERSAL COMMAND SPECIFICATION. A user MESSAGE may be stored in the SST and displayed on request.

However there is one exception to the above: An attempt to store the special MESSAGE:

EMULATE

 will be recognized as a "password" to enable the 3044 EMULATION MODE.

(Transmitter Specific warning indicates the special use of the WRITE MESSAGE command. The "standard" user MESSAGE stored in the SST remains intact).

NOTE: In order to activate the 3044 EMULATION MODE, the procedure described in sec X.6.1    

             should be followed.

HART is a registered trade mark of the Hart Communication Foundation.

* Specification may be changed without notice.
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         Figure X.1: Example of a loop with analog & digital signaling

                       
[image: image2.wmf]HART

HAND HELD

COMMUNICATOR

BEL 202

HART

MODEM

HOST

PROCCESSOR

WITH HART

SOFTWARE

SST

OPTIONAL

PROGRAMER &

DISPLAY

SST

SST

SST

OPTIONAL

PROGRAMER &

DISPLAY

OPTIONAL

PROGRAMER &

DISPLAY

OPTIONAL

PROGRAMER &

DISPLAY

 POWER

 SUPPLY

R

L




Figure X.2: Example of a MULTIDROP configuration
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Figure X.3: HART COMMUNICATION MODES for the SST
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