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Information for ProTalk® Product Users

The statement "power, input and output (I/0) wiring must be in accordance with Class |, Division 2 wiring methods

Article 501-10(b) of the National Electrical Code, NFPA 70 for installations in the U.S., or as specified in section 18-

1J2 of the Canadian Electrical Code for installations within Canada and in accordance with the authority having

jurisdiction".

The following or equivalent warnings shall be included:

A Warning - Explosion Hazard - Substitution of components may Impair Suitability for Class I, Division 2;

B  Warning - Explosion Hazard - When in Hazardous Locations, Turn off Power before replacing Wiring Modules,
and

C Warning - Explosion Hazard - Do not Disconnect Equipment unless Power has been switched Off or the Area is
known to be Nonhazardous.

D Caution: The Cell used in this Device may Present a Fire or Chemical Burn Hazard if Mistreated. Do not
Disassemble, Heat above 100°C (212°F) or Incinerate.

WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT EQUIPMENT UNLESS POWER HAS BEEN
SWITCHED OFF OR THE AREA IS KNOWN TO BE NON-HAZARDOUS.

AVERTISSEMENT - RISQUE D'EXPLOSION - AVANT DE DECONNECTER L'EQUIPEMENT, COUPER LE
COURANT OU S'ASSURER QUE L'EMPLACEMENT EST DESIGNE NON DANGEREUX.

Warnings

North America Warnings

A Warning - Explosion Hazard - Substitution of components may impair suitability for Class I, Division 2.

B  Warning - Explosion Hazard - When in hazardous locations, turn off power before replacing or rewiring modules.
Warning - Explosion Hazard - Do not disconnect equipment unless power has been switched off or the area is
known to be non-hazardous.

C Suitable for use in Class I, Division 2 Groups A, B, C and D Hazardous Locations or Non-Hazardous Locations.

ATEX Warnings and Conditions of Safe Usage:
Power, Input, and Output (I/O) wiring must be in accordance with the authority having jurisdiction.

A Warning - Explosion Hazard - When in hazardous locations, turn off power before replacing or wiring modules.

B  Warning - Explosion Hazard - Do not disconnect equipment unless power has been switched off or the area is
known to be non-hazardous.

C These products are intended to be mounted in an IP54 enclosure. The devices shall provide external means to
prevent the rated voltage being exceeded by transient disturbances of more than 40%. This device must be used
only with ATEX certified backplanes.

D DO NOT OPEN WHEN ENERGIZED.

Electrical Ratings

Backplane Current Load: 1100 mA maximum @ 5 Vdc £ 5%

Operating Temperature: 0°C to 60°C (32°F to 140°F)

Storage Temperature: -40°C to 85°C (-40°F to 185°F)

Shock: 30 g operational; 50 g non-operational; Vibration: 5 g from 10 to 150 Hz

Relative Humidity: 5% to 95% (without condensation)

All phase conductor sizes must be at least 1.3 mm(squared) and all earth ground conductors must be at least
4mm(squared).



Markings:

CSA/cUL C22.2 No. 213-1987

CSA CB Certified IEC61010

ATEX EN60079-0 Category 3, Zone 2
EN60079-15

€& @ (€ @

243333

Important Notice:

MEO6

A\

CAUTION: THE CELL USED IN THIS DEVICE MAY PRESENT A FIRE
OR CHEMICAL BURN HAZARD IF MISTREATED. DO NOT
DISASSEMBLE, HEAT ABOVE 100°C (212°F) OR INCINERATE.

Maximum battery load = 200 pA.

Maximum battery charge voltage = 3.4 Vdc.
Maximum battery charge current = 500 pA.
Maximum battery discharge current = 30 pA.
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Guide to the PTQ-HART User Manual

Function Section to Read Details
Introduction Start Here (page 11) | This section introduces the customer to the
(Must Do) module. Included are: package contents,

system requirements, hardware installation, and
basic configuration.

Diagnostic and
Troubleshooting

Diagnostics and
Troubleshooting
(page 75)

This section describes Diagnostic and
Troubleshooting procedures.

Reference

Product Specifications

Functional Overview

Reference (page 93)

Product
Specifications (page
94)

Functional Overview
(page 97, page 90)

These sections contain general references
associated with this product, Specifications, and
the Functional Overview.

Support, Service, and
Warranty

Index

Support, Service
and Warranty (page
177)

Index

This section contains Support, Service and
Warranty information.

Index of chapters.
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1 Start Here

In This Chapter

3

« Hardware and Software Requirements .............cccoiiiiiiiiiinc e 12

K3

« Installing ProSoft Configuration Builder Software.............ccccccceeiiiinenne 14

This guide is intended to guide you through the ProTalk module setup process,
from removing the module from the box to exchanging data with the processor. In
doing this, you will learn how to:

= Set up the processor environment for the PTQ module

» View how the PTQ module exchanges data with the processor

» Edit and download configuration files from your PC to the PTQ module
= Monitor the operation of the PTQ module

ProSoft Technology, Inc. Page 11 of 189
August 19, 2011



Start Here PTQ-HART ¢ Quantum Platform
User Manual HART Multi-drop Network Interface Module for Quantum

1.1 Hardware and Software Requirements

1.1.1 Package Contents

ProTalk Module Null Modem Serial Cable

Profalk

Solutions

1454-9F DB-9 Female to 9 Pos Screw Terminal ProSoft Solutions CD
adapter (Serial protocol modules only)

Note: The DB-9 Female to 5 Pos Screw Terminal adapter is not required on Ethernet modules and
is therefore not included in the carton with these types of modules.

Page 12 of 189 ProSoft Technology, Inc.
August 19, 2011
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1.1.2 Quantum Hardware

This guide assumes that you are familiar with the installation and setup of the
Quantum hardware. The following should be installed, configured, and powered
up before proceeding:

* Quantum Processor

* Quantum rack

*  Quantum power supply

= Quantum Modbus Plus Network Option Module (NOM Module) (optional)
= Quantum to PC programming hardware

= NOM Ethernet or Serial connection to PC

1.1.3 PC and PC Software

ProSoft Technology recommends the following minimum hardware to use the
module:

»  Windows PC with 80486 based processor (Pentium preferred) with at least
one COM, USB, or Ethernet port

= 1 megabyte of system memory

= Unity™ Pro PLC Programming Software, version 3.0 or later

or

Concept™ PLC Programming Software, version 2.6 or later
or

Other Quantum Programming Software

Note: ProTalk module configuration files are compatible with common Quantum programming
applications, including Unity Pro and Concept. For all other programming applications, please
contact technical support.

ProSoft Technology, Inc. Page 13 of 189
August 19, 2011
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1.2

Installing ProSoft Configuration Builder Software

You must install the ProSoft Configuration Builder (PCB) software to configure
the module. You can always get the newest version of ProSoft Configuration
Builder from the ProSoft Technology website.

Installing ProSoft Configuration Builder from the ProSoft website

1 Open your web browser and navigate to http://www.prosoft-
technology.com/pcb

2 Click the DOWNLOAD HERE link to download the latest version of ProSoft
Configuration Builder.

3 Choose SAVE or SAVE FILE when prompted.

4 Save the file to your Windows Desktop, so that you can find it easily when
you have finished downloading.

5 When the download is complete, locate and open the file, and then follow the
instructions on your screen to install the program.

If you do not have access to the Internet, you can install ProSoft Configuration
Builder from the ProSoft Solutions Product CD-ROM, included in the package
with your module.

Installing ProSoft Configuration Builder from the Product CD-ROM

1 Insert the ProSoft Solutions Product CD-ROM into the CD-ROM drive of your
PC. Wait for the startup screen to appear.

2 On the startup screen, click PRODUCT DOCUMENTATION. This action opens a
Windows Explorer file tree window.

3 Click to open the UTILITIES folder. This folder contains all of the applications
and files you will need to set up and configure your module.

4 Double-click the SETUP CONFIGURATION TooL folder, double-click the
PCB_*.exE file and follow the instructions on your screen to install the
software on your PC. The information represented by the "*" character in the
file name is the PCB version number and, therefore, subject to change as
new versions of PCB are released.

Note: Many of the configuration and maintenance procedures use files and other utilities on the
CD-ROM. You may wish to copy the files from the Utilities folder on the CD-ROM to a convenient
location on your hard drive.

Page 14 of 189 ProSoft Technology, Inc.
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2 Configuring the Processor with Unity Pro

In This Chapter

«  Creating @ New Project..........ccoouiiiiiiiiii e 16
« Adding the PTQ Module to the Project ...........ccccoooiiiiiiiiiiiiee, 18
s Building the Project ........oooiiiiiiiicecee e 19
% Connect Your PC to the Processor ...........ccccerciiiiieiceciiicnec e 20
« Downloading the Project to the Processor.............cccceeeiiiiiieeie i, 23

The following steps are designed to ensure that the processor (Quantum or
Unity) is able to transfer data successfully with the PTQ module. As part of this
procedure, you will use Unity Pro to create a project, add the PTQ module to the
project, set up data memory for the project, and then download the project to the
processor.

ProSoft Technology, Inc. Page 15 of 189
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2.1 Creating a New Project

The first step is to open Unity Pro and create a new project.

1 Inthe New Project dialog box, choose the CPU type. In the following
illustration, the CPU is 140 CPU 651 60. Choose the processor type that
matches your own hardware configuration, if it differs from the example. Click
OK to continue.

New Project ['>__<|
PLC | Version | Description | | ] |
+-- Premium 02.00 | Premium
= Quantum 02.00 | Quantum %

140CPU 21110 02.00 | 486 CPU, 400Kb Program, MB, MB+ Help

140 CPL 434124, 02.00 | 486CPU, 800Kb Program, MB, ME+
140 CPU 534 144 0200 |586CPU, 2.7Mb Program, MB, MB+

140 CPU 65150 02.00 | P16 CPU, 512Kb Program + PCMCIA, Ethemet-TC...
140CPUG5160 | 0200 | P266CPU, 1Mb Program + PCMCIA, Ethemet-TCP ...
140 CPU 671 60 02.00 | P265 CPU Hot-Standby. 1Mb Program + PCMCIA, ...

2 Next, add a power supply to the project. In the Project Browser, expand the
Configuration folder, and then double-click the 1:LOCALBUS icon. This action
opens a graphical window showing the arrangement of devices in your
Quantum rack.

% Unity Pro XL : <No name>*
Ele Edit View Services Tools Build PLC Debug Window Help

e @ B & -
Project Browser 5]

Ty smuoralview

[
w0, 1 woxer
[, Derived Data Types

[, Deri FE Types
: .

catalog

= Local Quantum Drop -

- Analog

1 Communication

I Counting

Discrete

i | |
Mation = =

Alw

.ﬂ.
4
Ready HMI /W mode |OFFLINE | MODBUS01: 1
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3 Select the rack position for the power supply, and then click the right mouse
button to open a shortcut menu. On the shortcut menu, choose NEw DEVICE.

FEX

4 Expand the Supply folder, and then select your power supply from the list.

Click OK to continue.

New Device

Address:

,—.'

Part Mumber

Description

4]

B Counting

I Discrete

(- Expert

El- Mation

£l Supply
140CPS 11100

140CPS 114 X0
140CPS 124 00
140CPS 12420
140CPS 21100
140CFS 21400
140 CPS 224 00
140 CPS 214 00
140 CPS 424 00
140CP5 51100
140 CPS 524 00

| AC Redundant PS 1
| DC Standalone PS 24V 3A
| DC Summable PS5 24V 104
| DC Redundant PS 24V 84
| DC Summable PS 48V 8A

| DC Redundant PS 48V 8A

: AL Standalone PS 115/230V 3A

[ 140CPS 11420 | AC Summable PS 120/230V

| AC Standalons PS 1

230V BA
Redundant PS5 1

| DC Standalone PS5 125V 34
| DC Redundant PS5 125V 84

oK

Carcel

il

Help

5 Repeat these steps to add any additional devices to your Quantum Rack.
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2.2 Adding the PTQ Module to the Project

1 Expand the Communication tree, and select GEN NOM. This module type
provides extended communication capabilities for the Quantum system, and
allows communication between the PLC and the PTQ module without

requiring additional programming.

M Local Bus

B |

Adehess T4
Part Number | Desciption [+ Help
L

= Local Quantum Drop Local Guantum Drop
B Analog
= Communication
|~ 1a0CRP e300 RIO HEAD 5902

EIA 92 | AS4 TCHANNEL
| QUANTUM SY/MAX ETHERNET MODULE
| QUANTUM SY/MAX ETHERNET MODULE ...
HERNET JASIC WEB SERVER ..
HERNET
HERNET
HERHET
1 ME-
FACTORYCAST HWI WEB SERVER MODULE _|
| EXPANDER
| NOM type generic module

o |

Cancel

S|

v A\ Local Bus 2
ONFIG

CONFIGURABLE WEB

gdad
&

=lL=be |

| ETETE T Build £ Imponieoor b Useremors J\ SeachiReozcs [/
PTG PDP MV ProfiBus DP/DPV1 Master Moduls
- Counting |

Ready

2 Next, enter the module personality value. The correct value for ProTalk
modules is 1060 decimal (0424 hex).

o Unity Pro XL : <Mo name»*

Ble [dt ew geraces Todk ud BC [(bug Wndim Heb
dEd . Bloc Ples @) P e e
TR Srwaivie
T, s r HOM tyee generc modds
=V,
5, 1ilonsBus - = =
&\'&ullmamm — o|Bosen |
i T, 1w Pararater Nama ik I

(2, Derbues Dt Tapes
i, D P Types
i, Yarlabirs & FB instame

\
£
5
i
s

AT 1 T Lot (5T 7| | D ocsie [ 14620

AT [H Bt £ imcerzes | Uner ey Bewchficiace [

[Vsie between: 1 - £553%

MR W mode (OFFLRE MOCELIS 1L

3 Before you can save the project in Unity Pro, you must validate the
modifications. Open the EDIT menu, and then choose VALIDATE. If no errors

are reported, you can save the project.
4 SAVE the project.
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2.3  Building the Project

Whenever you update the configuration of your PTQ module or the processor,
you must import the changed configuration from the module, and then build
(compile) the project before downloading it to the processor.

Note: The following steps show you how to build the project in Unity Pro. This is not intended to
provide detailed information on using Unity Pro, or debugging your programs. Refer to the
documentation for your processor and for Unity Pro for specialized information.

To build (compile) the project

1 Review the elements of the project in the Project Browser.

2 When you are satisfied that you are ready to download the project, open the
BUILD menu, and then choose REBUILD ALL PROJECT. This action builds
(compiles) the project into a form that the processor can use to execute the
instructions in the project file. This task may take several minutes, depending
on the complexity of the project and the resources available on your PC.

3 As the project is built, Unity Pro reports its process in a Progress dialog box,
with details appearing in a pane at the bottom of the window. The following
illustration shows the build process under way.

g =HsE 2= A = v | 45 : [l B =T T 1=

Generating Vanables. ..

erive:

erive

= Local Quantum Drop
*- Analog
- Communication
*- Counting
- Discrete

- Expert =
#- Motion S 2
+ - Rack | | B
‘ [ Local Bus R0 B /|| @ Local Bus J

Ready HMI R/W mode |OFFLINE MODBUSD1:1

After the build process is completed successfully, the next step is to download
the compiled project to the processor.
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2.4 Connect Your PC to the Processor

The next step is to connect to the processor so that you can download the project
file. The processor uses this project file to communicate over the backplane to
modules identified in the project file.

Note: If you have never connected from the PC to your processor before, you must verify that the
necessary port drivers are installed and available to Unity Pro.

To verify address and driver settings in Unity Pro

1 Open the PLC menu, and choose STANDARD MODE. This action turns off the
PLC Simulator, and allows you to communicate directly with the Quantum or
Unity hardware.

erug Window Help

Connect Cirl+
Set Address, ..
o T

&y simulation Mode

Project Backup. .. 4

Memory Consumption. ..

2 Open the PLC menu, and choose SET ADDRESS... This action opens the Set
Address dialog box. Open the MEDIA dropdown list and choose the
connection type to use (TCPIP or USB).

Set Address P

v PLC Simulatar -
Bandwidth...
Address Address
Test Connection

[127.00.1 [127.0.01
Media Media
[TCPIF = |TCRIF = 0K

Cancel |

LCommunication Parameter
Help
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3 If the MEDIA dropdown list does not contain the connection method you wish
to use, click the COMMUNICATION PARAMETERS button in the PLC area of the
dialog box. This action opens the PLC Communication Parameters dialog
box.

PLC Communication Parameters g|

Request failure recovery

Murber of tiies: B _%I
Timeout [ms): 3000

r @ Drriver Settings

Ok, | Cancel | Help |

4  Click the DRIVER SETTINGS button to open the SCHNEIDER Drivers
management Properties dialog box.

SCHNEIDER Drivers management Properties g|

MODBUS SERIAL Drver |  MODBUSTest |  XWAYTest |
DRIVERS Manager | PLC UISE Driver |
Drrivers Manager w21 IE14 ‘E
Drivers System info

2 installed drivers “indows NT W5.1 [Build 2600)
MODELIS Extended info : Service Pack 3

Winsock : V2.2
Inztall / update
DLLs swidsy : Y8, 1, 23,5
Uniiristall this driver Nettccess: V1,0, 8,14

0K

5 Click the INSTALL/UPDATE button to specify the location of the Setup.exe file
containing the drivers to use. You will need your Unity Pro installation disks
for this step.

Driver installation/update

Insert the driver installation disk in the selected
device then click OK.

Cancel
Install the driver from :
|ﬂ:\setup.exe Browse. ..

6 Click the BROWSE button to locate the Setup.exe file to execute, and then
execute the setup program. After the installation, restart your PC if you are
prompted to do so. Refer to your Schneider Electric documentation for more
information on installing drivers for Unity Pro.
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2.4.1 Connecting to the Processor with TCPIP

The next step is to download (copy) the project file to the processor. The
following steps demonstrate how to use an Ethernet cable connected from the
Processor to your PC through an Ethernet hub or switch. Other connection
methods may also be available, depending on the hardware configuration of your
processor, and the communication drivers installed in Unity Pro.

1 If you have not already done so, connect your PC and the processor to an
Ethernet hub.
2 Open the PLC menu, and then choose SET ADDRESS.

Important: Notice that the Set Address dialog box is divided into two areas. Enter the address and
media type in the PLC area of the dialog box, not the Simulator area.

3 Enter the IP address in the address field. In the MEDIA dropdown list, choose
TCPIP.
4  Click the TEST CONNECTION button to verify that your settings are correct.

Set Address PIX
: Bandwidth...

R o Cancel |
LCommunication Parameters LCommunication Parameter

Help
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2.5 Downloading the Project to the Processor

1 Open the PLC menu and then choose CONNECT. This action opens a
connection between the Unity Pro software and the processor, using the
address and media type settings you configured in the previous step.

2 On the PLC menu, choose TRANSFER PROJECT TO PLC. This action opens
the Transfer Project to PLC dialog box. If you would like the PLC to go to Run
mode immediately after the transfer is complete, select (check) the PLC RUN
AFTER TRANSFER check box.

Transfer Project to PLC

PC Project a itten PLC Project

Mame: IS tation Mame: IStation

Yersion: IU-U-1 “ersion: IU-U-1

Last Build: ISeptember 25, 2006 3:37:26 PM Last Build: ISeptember 25, 2006 33726 PM

| Transfer I Cancel |

3 Click the TRANSFER button to download the project to the processor. As the
project is transferred, Unity Pro reports its process in a Progress dialog box,
with details appearing in a pane at the bottom of the window.

When the transfer is complete, place the processor in Run mode.
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3 Configuring the Processor with Concept

In This Chapter

< Information for Concept Version 2.6 Users
< Creating a New Project
% Adding the PTQ Module to the Project
% Setting up Data Memory in Project
« Downloading the Project to the Processor

« Verifying Successful Download

The following steps are designed to ensure that the processor is able to transfer
data successfully with the PTQ module. As part of this procedure, you will use
Concept configuration software from Schneider Electric to create a project, add
the PTQ module to the project, set up data memory for the project, and then

download the project to the processor.

Important Note: Concept software does not report whether the PTQ module is present in the rack,
and therefore is not able to report the health status of the module when the module is online with
the Quantum processor. Please consider this when monitoring the status of the PTQ module.
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3.1 Information for Concept Version 2.6 Users

This guide uses Concept PLC Programming Software version 2.6 to configure
the Quantum PLC. The ProTalk installation CD includes MDC module
configuration files that help document the PTQ installation. Although not required,
these files should be installed before proceeding to the next section.

3.1.1 Installing MDC Configuration Files

1 From a PC with Concept 2.6 installed, choose START / PROGRAMS / CONCEPT
/ MODCONNECT TOOL.

This action opens the Concept Module Installation dialog box.

iill Concept Module Inskallation =101x]
File Modules Help

- 105 E 5101 Slave

MOC-PTO-103M |ECE087-5-103 Master

MOC-PTO-1045 |IECE087-5-104 Server

MDC-PTQ-DFCM Rockwell Autornation DF1 Half Duplex kaster
MOC-FTQ-DFNT Rockwell Automation Ethernet/IP Module
MOC-FTH-DNP DHP 3.0 Master/5lave Module
MOC-PTA-DNPSHET DHP 3.0 Ethemet Server
MDC-PTA-HART HART Module

MOC-PTE-LNG Landiz and Gyr Protocol
— Module Detail

Provider ProLing Communication G ateways

Wersion: 1.00.00

Copyright: Copyright 2002-2003

2 Choose FILE / OPEN INSTALLATION FILE.
This action opens the Open Installation File dialog box:

-PT
MDC-PT  File name: Folders:
mggﬁ I c:hconcept
; Cancel
HBEE Sample.mdc ;I = c 4'
MOC-PT = CONCEPT Metwark. . |
MDC-FT 3 Ca_help
£ CC2cAT
—Maodule £3 Dat
Frovidel = £ Db hd
Wergion:
Copurigh List files of type: Dirives:
IModuIe Desc.[* mds) j I =N J

3 If you are using a Quantum processor, you will need the MDC files. In the
Open Installation File dialog box, navigate to the MDC Files directory on the
ProTalk CD.

4 Choose the MDC file and help file for your version of Concept:

o Concept 2.6 users: select PTQ_2 60.mdc and PTQMDC.hlp
o Concept 2.5 users: select PTQ_2_50.mdc and PTQMDC.hlp.
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Select the files that go with the Concept version you are using, and then click
OK. This action opens the Add New Modules dialog box.

File  Modules Help

Installed per— o I
e e Add New Modules
MDC-F

MDC:EE Available Modules in a:tptg_2_ B0 mdc

— Madul:
Provvide

Wersior

Copyric Add Al I Add | Cancel |

5 Click the ADD ALL button. A series of message boxes may appear during this
process. Click YES or OK for each message that appears.

6 When the process is complete, open the FILE menu and choose EXIT to save
your changes.
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3.2 Creating a New Project

This phase of the setup procedure must be performed on a computer that has
the Concept configuration software installed.

1 From your computer, choose START / PROGRAMS / CONCEPT V2.6 XL.EN/
CONCEPT. This action opens the Concept window.

2 Open the File menu, and then choose NEw PROJECT. This action opens the
PLC Configuration dialog box.

E Concept [C:\CONCEPTYTESTPRY\untitled]
File Configure Project Online  Options  Window  Help

[l s e e Y e 2 I e e <

(=]

(2[5

[iilPLE Configuration

[ PLC

E
. Type:  Unsupported controller
El PLC Selection ec TG

PLC Memony Partitiorr rLoadable:

Coils: 000001 000001 Mumber installed: 1}
Dizcrete [nputs: 100001 100001
Input Registers: 300001 300001
Huolding Registe 400001 400001

rapecia——————————————1 rSeament Schedule—————
Battery Coil - Segments: i}

Timer Reqister: -
Time of Daw - 400007

rConfig Extension: A5l
Data Pratection: Dizabled Murnber of Messages:
Peer Cop: Dizabled

! Message Aiea Size:
Huat Standby: Disabled
||

DLt o6

Open Dialag,

[PLE Configurstion Crvervie, double click in window to edit sections | NOT CONMECTED [

3 Inthe list of options on the left side of this dialog box, double-click the PLC
SELECTION folder. This action opens the PLC Selection dialog box.

PLC Selection . x|

B Concept [C:4CONCEPT,TESTPR Tiuntitled PLC Famie
File <onfigure Project ©nline  Options Wi =
186 IEC:None 984:Eq/MIO/CHS

oo = e T SR
CPU/E wecutive: rIEC

- - Runtime:

e -

Cppe |140CPOTIZO s

B Surnma Tome |190CPUTI303

B £ s e

g Config Extensions 140CPU 21304 0 ﬂ
ASCI rPLC

Tk Memary Size: Global Diata [KE]:

[
Discr N t= 0 j j
Input
Holdi
ok | o | Hep |
Spec
Battery Coil = ER— i

Timer Register. -
Time of Day: -~ 400007

rConfig Estensiare: RS

Data Protection: Disabled Number of Messages:
Peer Cop: Disabled
Hat Standb: Disabled

Message Area Size:

T

] Open Dislog

NOT COMNECTED

Page 28 of 189 ProSoft Technology, Inc.
August 19, 2011



PTQ-HART ¢ Quantum Platform Configuring the Processor with Concept
HART Multi-drop Network Interface Module for Quantum User Manual

4 In the CPU/Executive pane, use the scroll bar to locate and select the PLC to
configure.

PLC Selection x|

FLC Family:
I Quantum hd l

586 IEC:32Bit/2500K /CHS 984:Eq/IMI0/CHS

CPU/Executive: —IEC

140 CPU 213 04 Runtime:

140 CPU 213 045 m

140 CPU 213 D4% nable

140 CPL 438 12 |IEC Heap Size [KB]:
EY |

Memary Size: Global Data [KEB]:

oI
0K I Cancel | Help |

5 Click OK. This action opens the PLC Configuration dialog box, populated with
the correct values for the PLC you selected.

2 Concept [C:,CONCEPTTESTPR Jiuntitled] =10l x|

Fle Configure Project Onlne Options Window Help

D[ pElexTe o8] (0] =t @) Bz oo B EE 2 (TR0 2B S

[fE]PLC Configuration E =10l

[E Summary: Pl
B

Type  140CPU 53414 Available Logic Area:  B5535

B PLC Mermory Partition IEC Enabled IEC Heap Size 300

B Loadables PLC Memary Pation—————| [Loadables
B Specials Caik: 000001 001538 Number installec o

1 Config Extensions Discrate Inputs: 100001 100512 e
E11/0 hap Input Registers; 300001 300512
B Segment Scheduler Holding eist=400007 401872
B Modbus Port Setlings
1 ASCI

~Special ~Segment Scheduler
Battery Coi: = Segments: 2
Time: Fiegister. -
Time of Day: - 400007

~Config Estensian: ASCI
Dats Protestion: Disabled Humber of Messages: 0
Peer Cop (DlEleel Message frea Size:

Hot Standby: Disabled [T n T
4 | b
j Goenbiobo

PLC Configuration Overvievy, double click in window to edt sections NOT CONMECTED

6 Make a note of the holding registers for the module. You will need this
information when you modify your application. The Holding Registers are
displayed in the PLC Memory Partition pane of the PLC Configuration dialog

box.
PLC Memory Partiion——————————
Caoils: 000001 001536
Digcrete Imputs: 100001 100512
Input Registers: 300001 300512
Holding Registe 400001 401872
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3.3 Adding the PTQ Module to the Project

1 In the list of options on the left side of the PLC Configuration dialog box,
double-click /0O MaAP. This action opens the I/0O Map dialog box.

x
ExpansionSze: [144 4| | o] et | pese |
Go To: [LocalRemote (HeadSiot 7] ¥] o | oo | Pae | Click Here
Drop | Type | Holdup (<100 ms) | In bits | Outbits|  Status
1 | Quantum 10 3 i] 0
I 5 <'=ct this row when inserting at end of st

HeadSal.l.p...I [ o ] Camdl H=b|

2 Click the EDIT button to open the Local Quantum Drop dialog box. This dialog
box is where you identify rack and slot locations.

Local Quantum Drop x|
—Dirop Module

Modules: 0 ASEI Fort #: InDne 'l Bits In: 1] Fararms |

Bits In: ] Bits Out: 0
Bits Ouk: 0

Status Table:

Frey | st | Clear | [elete | Cut | Copy | Easte |

|| Rack-5iot Module Detected In Ref InEnd OutFef | OutEnd -]
|
12
1-3
1-4
15
146
17
18
19
10
111
1412
113
114

4] D

0K | cancel | Hep | I~ Fol
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3 Click the MoDULE button next to the rack/slot position where the ProTalk
module will be installed. This action opens the 1/0O Module Selection dialog
box.

Salact your ProTalk O
madile hare

\LI&ILI r

Leave <all> highlighted

4 In the Modules pane, use the scroll bar to locate and select the ProTalk
module, and then click OK. This action copies the description of the ProTalk
module next to the assigned rack and slot number of the Local Quantum
Drop dialog box.

fLocatquancumors =
Diop | [ Modde
Modkder 1 ALCE Pt =] | | minn 0
Eanin v Bate 0 —ed
Bty Ot o
gk Tabie:

iz [ o | .-D,MI- g |' G| e '|

Decbecied | _infd | Infed | Oufel | OuEnd

5 Repeat steps 3 through 5 for each ProTalk module you plan to install. When

you have finished installing your ProTalk modules, click OK to save your
settings. Click YES to confirm your settings.

Tip: Select a module, and then click the Help on Module button for help pages.
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3.4

1
double-click SPECIALS.

E Concept [C:4CONCEPT', TESTPR Y untitled]

File Configure Project Online Options Window  Help

Setting up Data Memory in Project

In the list of options on the left side of the PLC Configuration dialog box,

D PLC Configuration

D | PR Te 48] 0|20 =8 0] B ee| B L3600 |Ta(E]00)] 22| O

—PLC
Tupe:
IEC

Summary:
FLZ Selection

PLC bermany Partition Enabled

140 CPL 534 14

Available Logic Area: 65535 :,
|IEC Heap Size 300

Loadables
Cails: nonani
Digcrete Inputs: 100001
Input Registers: 300001
Holding Registe 400001

Config Extensions
110 Map
Segment Scheduler
tModbus Port Setings
£ ASCH

—PLC Memory Partition——————————

rLoadables———————
001536 Mumber installed: 0
100512
300512

40872

—Special
Battery Coil:
Timer Register:
Time of Daw:

—Segment Scheduler———————

Segrents: 32

400007

—Config E stension:
Data Protection:
Peer Cop:

Hot Standby:

ki

@. DOpen Dialog

ASCH
Dizabled Mumber of Messages:
Disabled

; Meszage Area Size:
Disabled

Kluirabime —F Dmrbe

|PLC Configuration Cwverviesy, double click in window to edit sections

MOT COMMECTED

2 This action opens the Specials dialog box.

[ B attery Cail
[ Timer Fegister
I™ Time Of Day

x|
]
0= I 1536
L I 1872

LH I - 400007 1865

[ &llow Duplicate Coils (LL334 orly)

First Coil Address:

D:-:I_

‘wiatchdog Timeout [ma*1 0] ISD
Online Editing Timeslice [ms): |2U
n] | Cancel | Help |
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Selecting the Time of Day

1 Select (check) the Time of Day box, and then enter the value 00001 as
shown in the following illustration. This value sets the first time of day register
to 400001.

X
I awirnum
[ Battery Coil Ox I 1536
™ Timer Register 4 I 1av2

[¥ Time Of Day 4% |00007 - 400008 1865

[ &llows Duplicate Coils (LLI34 orly)

First Coil &ddress: Ox I

‘Watchdog Timeout [me10]: IED
Online Editing Timeszlice [mz): IZD

ak. I Cancel | Help |

2 Click OK to save your settings and close the Specials dialog box.

Saving your project
1 Inthe PLC Configuration dialog box, choose FILE / SAVE PROJECT AS.

E Concept [C:4CONCEPT, TESTPR I untitled]

File Configure Project Online  Options  Window  Help

0] 8- o0 8 L3]]  |

Mew project
Qpen. ..

Close project
Sawe project

Chrl+5

Sawe project as...

Optimize praject, ..
rchiving, .. 140 CPU 534 14 Availz
Enabled IECH
Mew section, ..
Open sechion... ernomny Partiion———————— Loada
Delete section... 00ooon 001536 MNumb
Section properties. .. & lnputs: 100001 100512
Section Memary egisters: 300001 300512
Registe400001 401872
Impork...
Expotk... —
Primt... Cail; = Segme
Printer setup... eqister; =
Day: 400001 400003
‘Wiew Logfile
E stension rASCIF
Exit Alt+F4 otection: Dizabled Mumbe
1 CCONCEPTYTESTRPR.INEWDFNT P Disabled Mezsa
ndby: Disabled )

@. Open Dialog

|Save current project using a different database name
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2 This action opens the Save Project As dialog box.

Save Project As

el 3

File: name: Folders: ok

Im c:\conceptitestpr _
Cancel |

MNEWDFNT.FRJ d = it -

MEWFROJ.PRJ

NEWTEST PRI (& CONCEPT Network .|

testpr.pri = TESTFRJ

£ dib
£ NEWDFNT BAK
< £ NEWDFNT.DIA x|

Save file az tppe: Dirives:

IEoncept Projects [.pr) j I = j

3 Name the project, and then click OK to save the project to a file.
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3.5 Downloading the Project to the Processor

Next, download (copy) the project file to the Quantum Processor.
1 Use the null modem cable to connect your PC’s serial port to the Quantum
processor, as shown in the following illustration.

Note: You can use a Modbus Plus Network Option Module (NOM Module) module in place of the
serial port if necessary.

2 Open the PLC menu, and then choose CONNECT.
3 Inthe PLC Configuration dialog box, open the ONLINE menu, and then
choose CONNECT. This action opens the Connect to PLC dialog box.

Pratacal type:

Pratacal settings: Modbu
Mode
9600,2.8.1

Tgpdﬁgs Plus PLCNoge [ - Device:
“RTU
001 IEDM1 v[ Pt Settings. .. |

IEC Simulator {32-b
=

List of nodes on Modbus Flus netwark:

—Access Level

" Moriitor anly ;I
" Change Data
" Change Program

¥ Change Configuration =

Hist adapter:

(1] 9 I Cancel | Fescan | <Previous| ([ I

Help |

4 Leave the default settings as shown and click OK.

Note: Click OK to dismiss any message boxes that appear during the connection process.
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5 Inthe PLC Configuration window, open the ONLINE menu, and then choose
DowNLOoAD. This action opens the Download Controller dialog box.

Download Controller =l

[ | Configuration
[State Fdbd will be cleared]

= IEC program sections:

[ U pload informatiorn]
I~ 384 ladder logic
I~ &SEN messages Al
[~ State Rt
I Iritialvalues ariy
[ Eutended memarny

Select parts to download. then press <Download:

Downloadl Cloze | Help I

6 Click ALL, and then click DOWNLOAD. If a message box appears indicating
that the controller is running, click YES to shut down the controller. The
Download Controller dialog box displays the status of the download as shown
in the following illustration.

Download Controller =l

¥ | Configuration

[ [IEC program sectiots
[ U pload information]
I~ 984 ladder lagic
= &5E0 messanes Al
[¥ State Rt
I it walues anly
¥ Extended memarny

Downloading extended memary files..
Fegisters (Bx]: 3360 of 98303

Download | Cancel I Help |

7 When the download is complete, you will be prompted to restart the
controller. Click YEs to restart the controller.
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3.6 Verifying Successful Download
The final step is to verify that the configuration changes you made were received
successfully by the module, and to make some adjustments to your settings.

1 Inthe PLC Configuration window, open the ONLINE menu, and then choose
ONLINE CONTROL PANEL. This action opens the Online Control Panel dialog
box.

Online Control Panel x|

Controller Executive [D iz 883, Yersion 0120, IEC 0260,

Time of Day clock
Stop controller.... |
clock not set
Ll trioller.... .
&l — Constant sweep setting
Inwoke constant sweep... | register for target scantme -
target scan time (ms] 0 -
Irvoke single sweep... | free-rmting scan tme (]
Set clock... | . .
—Single sweep setting:
Irvoke optimized solve | single sweep time base [ms] 0
sweep tigger count 1
Flazh pragram... |

Set FLE paszword... |
|

2 Click the SET CLOCK button to open the Set Controller's Time of Day Clock
dialog box.

Stop cor Day of week
Manth (1-12]
Day [1-31)

Clear co

Invoke const
[ Year

Irvoke sing Hour [0-23)
Set ol Minute [0-59]

Second [0-59] 1]
ok aptin I i]
— 1
Flash pn “Wiite Panel -» PLC: 7/415/2003 16:06:08 |
SetPLE ok | Cancel | Hep |
Cloze | Help |

3 Click the WRITE PANEL button. This action updates the date and time fields in
this dialog box. Click OK to close this dialog box and return to the previous
window.

4 Click CLOSE to close the Online Control Panel dialog box.

5 Inthe PLC Configuration window, open the ONLINE menu, and then choose
REFERENCE DATA EDITOR. This action opens the Reference Data Editor
dialog box. On this dialog box, you will add preset values to data registers
that will later be monitored in the ProTalk module.
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6 Place the cursor over the first address field, as shown in the following

illustration.
RDE Template {untitled) - Animation ON =lax1
Variable Name Data Type | Address Value Set Value | 1]
L -
B
|
4
75 |
oo
[
8
9
10
[T
12 =
K B

7 In the PLC Configuration window, open the TEMPLATES menu, and then
choose INSERT ADDRESSES. This action opens the Insert addresses dialog
box.

8 On the Insert Addresses dialog box, enter the values shown in the following
illustration, and then click OK.

Insert Addresses x|
First Reference To Insert: I 400001
Last Reference To Insert: 400010
Mumber of References ta Insert: |1 [i]
Dizplay Format: Dec b

Ok, I Cancel | Help |

9 Notice that the template populates the address range, as shown in the
following illustration. Place your cursor as shown in the first blank address
field below the addresses you just entered.

Place cursor here

=[O
Variable Name | Data Typel Address | Value | Set Value |-‘—
2 400002 —
3| 400003 i
Ta| 400004 L
75| 400005 [
6 | 400006 L
7| 400007 L
8 [
[ [
10 [
T |
]
13 =
4| O

Page 38 of 189 ProSoft Technology, Inc.
August 19, 2011



PTQ-HART ¢ Quantum Platform Configuring the Processor with Concept
HART Multi-drop Network Interface Module for Quantum User Manual

10 Repeat steps 6 through 9, using the values in the following illustration:

x
First Reference To Insert: I 400020
Last Referance To lnsert: 400023
MHumber of References to Insert: lﬁ
Dizplay Format: Dec -

u] | Cancel | Help |

11 In the PLC Configuration window, open the ONLINE menu, and then choose
ANIMATE. This action opens the RDE Template dialog box, with animated
values in the Value field.

HRDE Template (untitled) - Animation ON =1ox]
Variable Name Data Type I Address I Value | Set Value | ;I
3 400003 7 [—I
4 400004 17 [
_5 400005 3 I
6 400006 15 I
I 400007 2 [
_ 8 400008 49 I
9 400009 0 I
10| 400010 0 [
1]
12 400020 24576 I
13 400021 5 [
14 400022 7 [,
K o

12 Verify that values shown are cycling, starting from address 400065 and up.

13 In the PLC Configuration window, open the TEMPLATES menu, and then
choose SAVE TEMPLATE AS. Name the template ptgclock, and then click OK
to save the template.

14 In the PLC Configuration window, open the ONLINE menu, and then choose
DISCONNECT. At the disconnect message, click YES to confirm your choice.

At this point, you have successfully

= Created and downloaded a Quantum project to the PLC
» Preset values in data registers that will later be monitored in the ProTalk
module.

You are now ready to complete the installation and setup of the ProTalk module.

ProSoft Technology, Inc. Page 39 of 189
August 19, 2011



Configuring the Processor with Concept PTQ-HART ¢ Quantum Platform
User Manual HART Multi-drop Network Interface Module for Quantum

Page 40 of 189 ProSoft Technology, Inc.
August 19, 2011



PTQ-HART ¢ Quantum Platform Configuring the Processor with ProWORX
HART Multi-drop Network Interface Module for Quantum User Manual

4  Configuring the Processor with ProWORX

When you use ProWORX 32 software to configure the processor, use the
example SAF file provided on the ProTalk Solutions CD-ROM.

Important Note: ProWORX software does not report whether the PTQ module is present in the
rack, and therefore is not able to report the health status of the module when the module is online
with the Quantum processor. Please consider this when monitoring the status of the PTQ module.

1 Runthe SCHNEIDER_ALLIANCES.EXE application that is installed with the
ProWORX 32 software:

Q .B.uthorization
E‘!f_—} CaodeGen

ﬁ ExecLoader

|G3 ProwoRy 32

o{: Schneider Aliances

2 Click on IMPORT...

£’ Schneider Alliances

ik Z X

140 zeries Modulz
200 Sefies LJ
Add Delete... J Impart. .. ‘ Export... ‘
[ arne W alue 1=
Card ID

Card D escription
Medium D escription
Long Description
Power [+5]

Power [+4.3]
FPower [-5]

In Bytes

Out Bytes

Module Type

Doc Only

Rack Yiew Bitmap
Dirop Yiew Bitmap

Hagz Multiple

Catalog Mumber
Terminal Strip :J
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3 Select the .SAF File that is located on the CD-ROM shipped with the PTQ

module.

Select Import File

Look jr: | SAF Files

=l &« &EctE-

@ (Cbmp

Pratalke_vi_0.54F
My Recent

Documents

My Computer
My Metwaork — File name: ]ProtaIkQ_ﬂ _D.5AF j Open |
Flaces
Files of twpe: ]Schneider Alliance File [*.zaf] _:l Cancel

4  After you click on OPEN you should see the PTQ modules imported (select

I/O SERIES as QUANTUM):

£ Schneider Alliances

FEX

= S b tar Alfiah e o

140 series

I Guantum Series

Module

PTO-AFC

Add ‘ Delete... Import... ‘ Export... J
Mame Walue L]
Card I 0424H
Card Description PTO-AFC
M edium D escription Flows Computer Module
Long Description Gas/Liguid Flow Computer Communication ...
Power 800
Mumber of Paramneters Used 1]
Diefault Mumber of Parameters 0
In Bytes o
Out Bytes 1]
Module Type 0-Dizcrete
Doc Only 1-True
MCS Simple 1 0-Ordinary
MCS Simple 2 0000-0000
Default Parameter Data
Fack Yiew Bitmap PTOAFC. bmp
Dirop Yiew Bitmap PTOAFC. bp _:J

Edit

Help ‘
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Now you can close the Schneider alliances application and run the ProWORX 32
software. At the Traffic Cop section, select the PTQ module to be inserted at the

slot:

#F ProwoRX 32 - [SAFTESTTEST] Offline - [Traffic Cop [SAFTESTTEST]]
| ﬂ File Edt Wiew Window Help

DHSRM w o f R@ A% O [[§ el

JENAE-IRG R4 F: RarTRE-Ad - R

BT

_ sl x|
$ Wla-d0-
@ Gg|

™ [t Trfic Cop Drop Rack1 | Rack2 | [ A i
o[ Direct To Online Iy —
'Y My Computer Drop O [QuartumSerie| [ (1T 2 1T 3 [ 4 T 6 [ 6 [ 7 [ e[ g( 0] w127 13[4 15[ 16]
#-L ] Net_demo [ Rack
=[] SAFTESTTEST <Offlin 0 cPsitdzn
i) Configuration 0 CPUSH
24 Traffic Cop 0 PTGAmS
Communications 1 -
2H Logic 1 -
= Data Editors 0 -
Configuration Estensior 0 -
Q ASCI Messages 0 -
[+ PLC Status 0 -
Analyze Device D @
@ Knowledge Base 0 -
D 2
D 2
1 -
1 -
-
I Rack 02
ead (2 [Distributed)
Available - 7400 mA
i . EF
ule: PTE-1015 = Quantum Series
Deseription IEC-60870-5-101 Slave Module Hold Up Time 3
£ > Power Rating 200 mé, Rack 1
- — Rack 2
~IIProjects | _ €8 Utiitiss Status Register (3]
[BDocuments | WhPlant ||| < | & | finout Pairts 0000 /1024 |
" BAFTESTIEST |~ Edtr Swmmaw Traific Cop =17 L
Head Diop Rack Slot ﬂ ProWORX 32 Tracking Help
lD L‘ h LI ‘1 L] J3 L] Welcome to the Tracking Help! Here you will find relevant inforrnation that
ot Comimants directly pertains to the current instruction or 1/ module being accessed. P

o ||

r
1

LLogged in user: Nis
—

Tracking Help I Message Central

PROGRAM [SAFTESTTEST - <Guantum 534 @ TCPIP:192.168.0.13% Offline
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5 Setting Up the ProTalk Module

In This Chapter

<

% Installing the ProTalk Module in the Quantum RackK............cccocceeennneen. 46

< Connect the PC to the ProTalk Configuration/Debug Port

o,
o

Verifying Communication Between the Processor and the Module

After you complete the following procedures, the ProTalk module will actively be
transferring data bi-directionally with the processor.
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5.1 Installing the ProTalk Module in the Quantum Rack

1 Place the Module in the Quantum Rack. The ProTalk module must be placed
in the same rack as the processor.

2 Tilt the module at a 45° angle and align the pegs at the top of the module with
slots on the backplane.

Caution: The PTQ module is hot-swappable, meaning that you can install and remove it while the
rack is powered up. You should not assume that this is the case for all types of modules unless the
user manual for the product explicitly states that the module is hot-swappable. Failure to observe
this precaution could result in damage to the module and any equipment connected to it.
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5.2 Connect the PC to the ProTalk Configuration/Debug Port
Make sure you have exited the Quantum programming software before
performing these steps. This action will avoid serial port conflict.

1 Using the supplied Null Modem cable, connect your PC to the
Configuration/Debug port on the ProTalk module as shown

2 Click the Windows Start button, then choose Programs / Accessories /
Communications / HyperTerminal.

3 In the HyperTerminal window, enter a connection name, for example Test,
and then click OK. This action opens the Connect To dialog box.

R ProSoft Module

Enter details for the phone number that you want to dial:

Country/region;
Area code:

Phone number:

Connect using: v

[ oK H Cancel ]
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4 In the Connect Using field, ensure that the com port matches the port on your
PC to which you connected the Null Modem cable, and then click OK. This
action opens the COMXx Properties dialog box.

COM1 Properties @E|

Port Settings

Bits per second: | 57600 -
Data bits: |2 w
Parity: | None -

Stop bits: (1 w

Hlow control v

BRestore Defaults

[ ok ][ cancel |[ 2oy |

5 Verify that the settings match those shown in the example above, and then
click OK. If your port settings are configured correctly, you will return to the
HyperTerminal window.

6 Inthe HyperTerminal window, press [?]. This action opens the module’s
Configuration/Debug menu.
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5.3  Verifying Communication Between the Processor and the Module

This procedure will verify that the clock values we entered in the processor’s data
memory (page 32) can be read into the ProTalk module.

1 From the CONFIGURATION/DEBUG MENU, type [D], then press [?]. This action
opens the Database View Menu.
2 Type [0] (zero). This displays values present in the ProTalk database for O to

99.
Connection Log  Module
a| o[ #]<
Time : 12.45.27
0 0 0 0 0 0 0 1]
0 0 0 0 0 0 0 0 0
0 0 0 0 0 [ 0 0 0
0 0 0 0 0 [} 0 0 0
0 0 0 0 0 0 0 0 0
g-,ms:_.sz DISPLAY 0 0 99 (DECTMAI) Shows date and time
2378 TG z SRR SR — values on the PLC
Q 0 ] 0 0 Q 0 0 ]
0 ] 0 0 0 0 ] 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 [} 0 0 0 0
0 0 0 0 0 [ 0 0 0 0
Q 0 0 0 0 Q Q 0 0 ']
0 0 0 0 0 L] 0 0 0 0
Path "Serial Com 3"
Value Description
9 Month (September)
13 Day of the Month
5 Year (2005)
13 Hour (13:00 or 1:00 P.M.)
43 Minutes
12 Seconds

In this example, the register values read from the PLC indicate that the date
and time returned is September, 13, 2005, 1:43:12 p.m.

3 Type [0] again. The values should be different from those shown in the
previous view. For example, the minute and second values should be
incrementing just as the values on the PLC are also incrementing.

At this point, you have successfully:

= Installed and set up the ProTalk module
» Verified Data Read access between the processor and the ProTalk module

You are now ready to proceed with implementation of your application.
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6 Module Configuration

In This Chapter

Using ProSoft Configuration Builder

...................................................... 52
[MOAUIET. ... e 55
[HART PORT X] ...ttt sttt 58
[HART PORT X COMMANDS].....ccutiitieiieiieienie e 61
Hart Command EXamples ........ccccooieiiiiiiiiiic e 70
Downloading the Project to the Module Using a Serial COM port.......... 74
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6.1

Using ProSoft Configuration Builder

ProSoft Configuration Builder (PCB) provides a quick and easy way to manage
module configuration files customized to meet your application needs. PCB is not
only a powerful solution for new configuration files, but also allows you to import
information from previously installed (known working) configurations to new
projects.

6.1.1 Set Up the Project

To begin, start ProSoft Configuration Builder. If you have used other Windows
configuration tools before, you will find the screen layout familiar. ProSoft
Configuration Builder's window consists of a tree view on the left, an information
pane and a configuration pane on the right side of the window. When you first
start ProSoft Configuration Builder, the tree view consists of folders for Default
Project and Default Location, with a Default Module in the Default Location
folder. The following illustration shows the ProSoft Configuration Builder window
with a new project.

[ Untitled - ProSoft Configuration Builder,

File Wiew Project Tools Help

=-_] Default Project [ Hame [ status [ 1rfa... |
[ Default Location 1 Default Module Please Select Module Type
p R Ccfaul Madule Unknown Product: Line

Last Change: Mever
Last Download: Mever

# Module Information

# Last Change: Mewver

# Last pownload: Mewver

# application Rewv:

# 03 Rev:

# Loader Rew:

# mac address:

# configedit version: 2.2.0 Build 1

# Module Configuration
[Module]

mModule Type :
Module nName : Default Module

JReady Defaulk Module MU

Your first task is to add the PTQ-HART module to the project.

1 Use the mouse to select DEFAULT MODULE in the tree view, and then click the
right mouse button to open a shortcut menu.
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2 On the shortcut menu, choose CHOOSE MODULE TYPE. This action opens the

Choose Module Type dialog box.

Choose Module Type
Product Line Filter

" PLX4000
" PLX5000

" PLX6000
s PTQ

" MVI46
" MVIBS

Al

Search Module Type
STEF 1i: Select Module Type

" MVIS6
" MVWISEE

Module Definition:

" MVI71

3

[
| [

PTQ-101M ™
PTQ-1015
PTQ-103M

FTQ-1045

PTQ-DFCM
PTQ-DFNT
PTQ-DH485
PTQ-DNPS
PTQ-DNPSMET-Q
PTQ-GEC
PTQ-HART
PTQ-LNG
FTQ-MCM
FTQ-N2
PTQ-PDEMV1
PTQ-PDPS ~

Action Required

o]

Cancel

3 In the PRODUCT LINE FILTER area of the dialog box, select PTQ. In the SELECT
MoDULE TYPE dropdown list, select PTQ-HART, and then click OK to save
your settings and return to the ProSoft Configuration Builder window.

The next task is to set the module parameters.
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6.1.2 Renaming PCB Objects

Notice that the contents of the information pane and the configuration pane
changed when you added the module to the project.

Att

(] untitled - Prosoft Configuration Builder H[=] E3
Fle Edit Vew Project Tools Help
=20 Default Project [ Name [ Status [ information -
=) Default Location « PTQHART Configured PTQHART
=h PTQ HRTQ 2.08
&, Module Module Values OK
& RARTPort0 HART Port 0 Values OK
[+ gl HART Part 1 HART Port 1 Values OK
ﬁ :*_*E E”: 2 HART Port 2 Values OK
* {4 3
2 o HART Port 3 Values OK =
Comment Values OK
4] i E
# Module Information =i
MAC Address: )
# configedit version: 2.1.0 Build 14
# Module configuration
[Module]
Module Type @ PTQ-HART
Module Name : PTQ-HART
Error/status Pointer 3900 #
read Register start 1000 #
Read Register Count 1000 #
write Register start : 1000 #
write Register count © 1000 #
3x Register Start Tl #
4x Register sStart i1 #
Initialize output Data Doves #
Failure Flag Count a # =l
Ready |Updating data from new database [ oM | Y

his time, you may wish to rename the Default Project and Default Location

folders in the tree view.

1

2
3

Select the object, and then click the right mouse button to open a shortcut
menu. From the shortcut menu, choose RENAME.

Type the name to assign to the object.

Click away from the object to save the new name.

Configuring Module Parameters

1
2

Click on the [+] sign next to the module icon to expand module information.

Click on the [+] sign next to any &% icon to view module information and
configuration options.

Double-click any [E icon to open an Edit dialog box.

To edit a parameter, select the parameter in the left pane and make your
changes in the right pane.

Click OK to save your changes.

Printing a Configuration File

1 Select the module icon, and then click the right mouse button to open a
shortcut menu.
2 On the shortcut menu, choose VIEwW CONFIGURATION. This action opens the
View Configuration window.
3 Inthe View Configuration window, open the FILE menu, and choose PRINT.
This action opens the Print dialog box.
4 In the Print dialog box, choose the printer to use from the drop-down list,
select printing options, and then click OK.
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6.2 [Module]

This section provides the module with a unique name, identifies the method of
failure for the communications for the module if the PLC is not in run, and
describes how to initialize the module upon startup.

6.2.1 Module Name

0 to 80 characters

This parameter assigns a name to the module that can be viewed using the
configuration/debug port. Use this parameter to identify the module and the
configuration file.

6.2.2 Error/Status Offset

-1 or 0 to 3935

This parameter defines the database location where the module status data will
be stored. If set to -1, data not placed in database.

6.2.3 Failure Flag Count

0 through 65535

This parameter specifies the number of successive transfer errors that must
occur before halting communication on the application port(s). If the parameter is
set to 0, the application port(s) will continue to operate under all conditions. If the
value is set larger than 0 (1 to 65535), communications will cease if the specified
number of failures occur.

6.2.4 Initializing Output Data

YES or NO

This parameter determines if the output data for the module should be initialized
with values from the processor. If the value is set to No (0), the output data will
be initialized to 0. If the value is set to YES (1), the data will be initialized with
data from the processor. Use of this option requires associated ladder logic to
pass the data from the processor to the module.
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6.2.5 Read Register Start

0 to 4999

The Read Register Start parameter specifies the start of the Read Data area in
module memory. Data in this area will be transferred from the module to the
processor.

Note: Total user database memory space is limited to the first 5000 registers of module memory,
addresses 0 through 4999. Therefore, the practical limit for this parameter is 4999 minus the value
entered for Read Register Count, so that the Read Data Area does not try to extend above address
4999. Read Data and Write Data Areas must be configured to occupy separate address ranges in
module memory and should not be allowed to overlap.

6.2.6 Write Register Start

0 to 4999

The Write Register Start parameter specifies the start of the Write Data area in
module memory. Data in this area will be transferred in from the processor.

Note: Total user database memory space is limited to the first 5000 registers of module memory,
addresses 0 through 4999. Therefore, the practical limit for this parameter is 4999 minus the value
entered for Write Register Count, so that the Write Data Area does not try to extend above address
4999. Read Data and Write Data Areas must be configured to occupy separate address ranges in
module memory and should not be allowed to overlap.

6.2.7 Read Register Count

0 to 4000

This parameter specifies the number of registers to transfer from the module to
the processor.

6.2.8 Write Register Count

0 to 4000
This parameter specifies the number of registers to transfer from the processor to
the module.
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6.2.9 3x Register Start

1toN

The 3x Register Start parameter defines the starting address in the processor's
3x (Quantum) or %iw (Unity) memory area to use for data being moved from the
module. Take care to use a starting address that will accommodate the entire
block from the module, but that will not overwrite data that is used for other
purposes.

6.2.10 4x Register Start

1toN

The 4x Register Start parameter defines the starting address in the processor's
4x (Quantum) or %iw (Unity) memory area to use for data being moved from the
processor to the module. Take care to use a starting address that does not
contain data in the processor's registers that is used for other purposes.
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6.3

[HART PORT X]

The [HART PORT x] sections of the configuration file set the HART channel
communication parameters, define the protocol specifics and set the command
list parameters. The parameters are the same for all ports. The command list for
each HART channel is entered in a different section of the file.

6.3.1 Enabled

Y or N

This parameter enables or disables the specific HART channel. If the parameter
is set to "Y", the channel will be utilized. If set to "N", the channel will not be used.

6.3.2 Preambles

5to0 20

This parameter sets the number of preambles to be transmitted before each
message is sent from the channel. The value of 5 is normally utilized for the
parameter. It can be set to a value from 5 to 20.

6.3.3 Primary Master

Y or N

This parameter determines if the specific HART channel will emulate a primary or
secondary master. You can have only one of each type on a HART network. If
you plan on using a handheld device (secondary master), you must set the
parameter to 'Y'. If the parameter is set to 'Y', the channel will act as the primary
master. A value of 'N' will set the channel to act as a secondary master.

6.3.4 Retry Count

0to10

This parameter sets the number of retries for a command if the command
response is not received from the slave device. This parameter is normally set to
a value of 3. The module will accept values of 0 to 10.
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6.3.5 DB Address Status

-1, 0 to 3999

This parameter is utilized to set the database address in the module where the
status word for the channel will be placed. If the parameter is set to -1, the word
value will not be placed in the database. If a value from 0 to 3999 is set for the
parameter, the status word for the channel will be placed at the specified
database offset. This word is bit mapped with each bit representing a slave
device. The bit will be set if slave device has a communication error.

Slave List Status

The configuration parameter "DB Address Status" defines the register address in
the virtual database where the status data for each HART channel will be placed.
This word has one bit for each HART device and if this bit is in "1" it means that
the corresponding HART device is not answering to the poll.

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
HART 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Device

The bit 0 of the "Slave List Status" is used for a slave connected in a point-to-
point configuration. In this mode, the slave’s 4 to 20 milliamp signal will also be
active and can be utilized by an analog input or out module depending on the
signal type.

6.3.6 Command Count

0 to 99

This parameter sets the number of user commands to be utilized. The first
command in the list is always reserved for the auto-poll command so the user
should configure this value considering one command for the auto-poll. For
example, if the user configures two commands, the command count parameter
should be set as 3. This parameter can be set from 0 to 99. If the parameter is
set to a value other than 0, commands should be present in the [HART PORT x
COMMANDS] section.

6.3.7 Auto-Poll Code

P,MorN

This parameter sets the auto-poll mode of the channel. If the parameter is set to
P, the module will automatically poll device 0 in point-to-point mode. If the
parameter is set to M, the module will automatically poll devices 1 to n (n=value
of parameter Max Device Count). If the parameter is set to N, the auto-polling
option will be disabled and only commands in the command list will be utilized for
the channel. In the auto-poll mode, the module will automatically execute HART
commands 0, 3, 13, 14 and 15.
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6.3.8 Auto-Poll DB Address

0 to 3700

This parameter sets the starting address for the data obtained by the auto-poll
feature. Each device on a channel requires 50 words in the database. The data
area selected must not overlap any portion of the database used by other
channels or the module.

6.3.9 Auto-Poll Swap Float

Oto3

This parameter swaps the floating-point data values received by the auto-poll

feature.

Swap Code Description

0 None - No Change is made in the byte ordering (1234 = 1234)

1 Words - The words are swapped (1234=3412)

2 Words & Bytes - The words are swapped then the bytes in each word are
swapped (1234=4321)

3 Bytes - The bytes in each word are swapped (1234=2143)

Depending on the host processor using the data, the proper swap code must be
utilized to present the data in the correct format.

6.3.10 Max Device Count

1to 15

This parameter sets the maximum number of slave devices to be utilized for the
auto-poll feature. In point-to-point mode, the parameter should be set to a value
of 1. In multi-drop mode, the parameter should be set from 1 to 15 to represent
the number of slave devices attached to the channel.

6.3.11 Error/Status Offset

-1 or 0 to 3935

This parameter defines the database location where the module status data will
be stored. If set to -1, data not placed in database.
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6.4 [HART PORT x COMMANDS]

The [HART PORT x COMMANDS] sections of the CFG file set the user defined
HART channel command lists. These lists poll slave devices attached to the
HART channels. The module supports numerous commands.

Edit - Row 1

[Enable
Float DB Address 0
Pol Interval 0 :
FP Word Count 0
FP Swap Code No Change
Short Address 1
Function Code Read all Dynamic Variables
Internal DB Address 2000
Int Word Count 1 Gl
Int Swap Code No Change Distnitone
Use Long No
Enable DB Address 0
Done DB Address 0
Write DB Address 0
Swap Code Mo Change
Byte Count 0
Fixed Data a
Comment
Reset Tag | Rezet All |
oK | Cancel |

6.4.1 Command List Overview

The PTQ-HART module uses a command list to interface with HART slave
devices. The commands in the list specify

= the slave device to be addressed
= the function to be performed (read or write)
= the registers in the internal database to be associated with the device data.

There is a separate command list for each HART channel, with up to 99
commands allowed per channel. The command list is processed from top
(command #0) to bottom.

A poll interval parameter is associated with each command to specify a minimum
delay time in seconds between the issuance of a command. For example, a poll
interval of 10 executes the command no more frequently than every 10 seconds.

Write commands have a special feature, as they can be set to execute only if the
data in the write command changes. If the register data values in the command
have not changed since the command was last issued, the command will not be
executed. If the data in the command has changed since the command was last
issued, the command will be executed. Use of this feature can lighten the load on
the HART network. In order to implement this feature, set the enable code for the
command to a value of 2.

The module supports all the Universal (page 132) and Common Practice (page
145) commands, as well as device specific commands. A Device Specific
command is supported without any translation of the data.
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6.4.2 Commands Supported by the Module

The format of each command in the list is independent on the function being
executed. All parameters in the command table must be entered. Only one
parameter is optional, the Fixed Data field, which contains data to be sent to a
HART device. The tables below list the functions supported by the module:

HART Universal Commands Set

Command Definition

00 Read Unique Identifier

01 Read Primary Variable

02 Read Current And Percent Of Range
03 Read Dynamic Variables

06 Write Polling Address

07 Read Loop Configuration

08 Read Dynamic Variable Classifications
09 Read Device Variables with Status

11 Read Unique Identifier Associated With Tag
12 Read Message

13 Read Tag Descriptor Date

14 Read PV Sensor Info

15 Read Output Information

16 Read Final Assembly Number

17 Write Message

18 Write Tag Descriptor Date

19 Write Final Assembly Number

20 Read Long Tag

21 Read Unique Identifier Associated With Long Tag
22 Write Long Tag

HART Common Practice Commands Set

Command Definition

33 Read Transmitter Variables
34 Write Damping Value

35 Write Range Values

36 Set Upper Range Value

37 Set Lower Range Value

38 Reset Configuration Changed Flag
39 EEPROM Control

40 Enter Exit Fixed Current Mode
41 Perform Transmitter Self Test
42 Perform Master Reset
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Command Definition
43 Set PV Zero
44 Write PV Units
45 Trim DAC Zero
46 Trim DAC Gain
47 Write Transfer Function
48 Read Additional Transmitter Status
49 Write PV Sensor Serial Number
50 Read Dynamic Variable Assignments
51 Write Dynamic Variable Assignments
52 Set Transmitter Variable Zero
53 Write Transmitter Variable Units
54 Read Transmitter Variable Information
55 Write Transmitter Variable Damping Value
56 Write Transmitter Variable Sensor Serial Number
57 Read Unit Tag Descriptor Date
58 Write Unit Tag Descriptor Date
59 Write Number Of Response Preambles
60 Read Analog Channel and Percent of Range
61 Read Dynamic Variables and PV Analog Ch
62 Read Analog Channels
63 Read Analog Channel Information
64 Write Analog Channel Additional Damping Value
65 Write Analog Channel Range Values
66 Enter/Exit Fixed Analog Channel Mode
67 Trim Analog Channel Zero
68 Trim Analog Channel Gain
69 Write Analog Channel Transfer Function
70 Read Analog Channel Endpoint Values
71 Lock Device
72 Squawk
73 Find Device
74 Read I/0O System Capabilities
75 Poll Sub-Device
76 Read Lock Device State
79 Write Device Variable
80 Read Device Variable Trim Points
81 Read Device Variable Trim Guidelines
82 Write Device Variable Trim Point
83 Reset Device Variable Trim
105 Read Burst Mode Configuration
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106 Flush Delayed Responses
107 Write Burst Device Variables
108 Write Burst Mode Command Number
109 Burst Mode Control
110 Read All Dynamic Variables

6.4.3 HART Command Entry Formats

Refer to HART Command Support (page 62) for a complete discussion of the
HART commands supported by the module, and the structure and content of the
data returned for each command.

The following illustration shows a command list section of the CFG file:

M Edit - HART Port 0 Commands

Enable Float DB Address | Pall Interval | FP *%ord Count | FP Swap Code Short Address | Function Code
1 0 1} 0 Ma Change 1 ‘wiite Burst Made Command Nurnber|
\/ 2 Continuous ] ] 1] Mo Change 1 Burst Made Control
\/ 3 OnDataChange 400 i} 2 ‘whord and Byte Swap [ Read Frimary YYariable
< L4
Enable alue Status - OK
Set to Defaults ‘ Add Row | Inzert Fow ‘ Delete Fow Move Up ‘ Mowe Down ‘
Edit Row ‘ LCopy Row | ‘ ok ‘ Cancel |
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6.4.4 Enable
0,1,2,3,4,5
This field defines whether the command is to be executed and under what
conditions.
Code Description
0 The command is disabled and will not be executed in the normal polling
sequence. This can be used to process a command from a bursting slave
device.
1 Causes the command to be executed each scan of the command list if the Poll

Interval Time is set to zero. If the Poll Interval time is set, the command will be
executed, when the interval timer expires.

2 The command will execute only if the internal data associated with the command
changes. This value is valid only when there is a specified "Write DB Address"
(see below) with a non zero byte count for write commands.

3 The HART module will send the command if either the PTQ-HART module OR
the HART device is powered up. This is mainly used for configuration of HART
devices on startup.

4 Places the command in enabled mode. This option is valid only if there is a
specified "Enabled DB Address" (see below). If the Virtual Database word
specified in "Enabled DB Address" has "-1" the command will be executed
otherwise it will not.

5 Places the command in one shot enabled mode. This option is valid only if there
is a specified "Enabled DB Address" (see below). If the Virtual Database word
specified in "Enabled DB Address" has a value of "-1" the command will be
executed otherwise it will not. When the command has been successful the
Virtual Database word specified in "Enabled DB Address" will be written with "0",
so the command will be executed only once.

Refer to Command Enable Control Block (9902) (page 103) and Command
Disable Control Block (9903) (page 103) for more information on how to use the
enable code.

6.4.5 Float DB Address

0 to 3998

This field specifies the internal database register where the floating point values
returned by the command will be placed.

6.4.6 Poll Interval

0 TO 65535

This parameter specifies the minimum interval between executions of a
continuous commands (Enable code of 1). The value is in seconds. Therefore, if
a value of 10 is entered, the command will execute no more frequently than once
every 10 seconds.
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6.4.7 FP Word Count

-1to 125

This parameter specifies the number of words from the floating point data
returned by a HART command that will be placed on the Virtual Database. If this
parameter is 0 no data will be written to the Database. If this parameter is -1 then
all the floating point data will be written in the integer block of data.

Special care should be taken with this number, because is a word count and a
floating point value is 2 words long. For example if you execute a HART
command 3 which takes 5 floating point values from the device, you should place
a word count of 10 words.

6.4.8 Swap Code

0,1,2,3

This parameter defines the byte order of each four-byte group of data received.
This parameter is helpful when dealing with floating-point or other multi-register
values, as there is no standard byte order for storing these data types. The
following table describes the values and their associated operations:

Swap Code Description

0 None - No Change is made in the byte ordering (1234 = 1234)

1 Words - The words are swapped (1234=3412)

2 Words & Bytes - The words are swapped then the bytes in each word are
swapped (1234=4321)

3 Bytes - The bytes in each word are swapped (1234=2143)

6.4.9 Short Address

1to 15

This parameter specifies the HART slave node address on the network to be
considered. Values of 1 to 15 are permitted. If the device to be addressed only
accepts long address, then the parameter "Use Long" should be selected so the
module can ask for the long address with the short one and then execute the
command.

6.4.10 Function Code

0 to 255

This parameter specifies the HART function to be executed. Any HART function
can be executed, even device specific ones, but only supported commands will
return formatted data and classified in floating point data and integer data.
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6.4.11 Int. DB Address

0 to 3999

This field specifies the internal database register where the integer or packed
ASCII string values returned by the command will be placed.

If the Floating Point Word Count parameter is "-1", then all the data returned by
the HART command will be placed in this address without any formatting.

6.4.12 Int Word Count

0to 125

This parameter specifies the number of words from the integer or packed ASCII
string data returned by a HART command that will be placed on the Virtual
Database. If this parameter is "0", no data will be written to the Database.

6.4.13 Swap Code

0,1,2,3

This parameter defines the byte order of each four-byte group of data received.
This parameter is helpful when dealing with floating-point or other multi-register
values, as there is no standard byte order for storing these data types. The
following table describes the values and their associated operations:

Swap Code Description

0 None - No Change is made in the byte ordering (1234 = 1234)

1 Words - The words are swapped (1234=3412)

2 Words & Bytes - The words are swapped then the bytes in each word are
swapped (1234=4321)

3 Bytes - The bytes in each word are swapped (1234=2143)

6.4.14 Use Long

Oor1

This parameter defines if the command will be executed with short or long
address. If the value is "0", then the configured command will be executed using
the Short Address specified. If the value is "1" then the specified Short Address
will be used only to ask for the long address and that will be used to execute the
configured command.

6.4.15 Enable DB Address

0 to 3999

This field specifies the internal database register to be used to enable the
execution of a command. This parameter is only used if "Enable" is "4" or "5". If
the value of this database register is "-1", then the command will be executed,
otherwise it will not. If the "Enable" value is "5", then after the successful
execution of the command this value will become "0"
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6.4.16 Done DB Address

-1 to 3999

This field specifies the internal database register to be used to signal the
successful execution of a command. When a command is successfully executed
a "-1" is written to this register. This "Done DB Address" can be shared with the
"Enable DB Address" of another command to do a chained command execution.

6.4.17 Write DB Address

-1 to 3999

This field specifies the internal database register to be as a source of data for
HART command which includes data. It is possible to include data with every
HART command, but it depends of the command and of the device if it will
accept this data.

If this value is "-1", it indicates that there will not be data with the command or
that it will not come from database.

6.4.18 Swap Code

0,1,2,3

This parameter defines the byte order of each four-byte group of data received.
This parameter is helpful when dealing with floating-point or other multi-register
values, as there is no standard byte order for storing these data types. The
following table describes the values and their associated operations:

Swap Code Description

0 None - No Change is made in the byte ordering (1234 = 1234)

1 Words - The words are swapped (1234=3412)

2 Words & Bytes - The words are swapped then the bytes in each word are
swapped (1234=4321)

3 Bytes - The bytes in each word are swapped (1234=2143)

6.4.19 Byte Count

0 to 250
This parameter specifies the number of bytes to be sent to a HART device in the
command. If the command has no data then this value should be "0".

If the value of this field is different of "0" and "Write DB Address" is different of "-
1" then the data for the command will be taken from the Virtual Database. If the
value of this field is different of "0" and "Write DB Address" is "-1" then the data
for the command will be from the "Fixed Data" field for the command.
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6.4.20 Fixed Data

Up to 250 HEX values separated by space

This parameter is a string of HEX values to be sent with the HART command.
There should be at least the number of bytes specified in the "Byte Count"
parameter. The bytes should be written in hexadecimal format and separated by
a space. This data will be sent if the Parameter "Write DB Address" is "-1" and
"Byte Count" is greater than "0", and it will be sent in the same order that they are
written.
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6.5

Hart Command Examples

This section describes two examples that shows how to configure HART
commands. The first example shows a read command (function code 3 - READ
DYNAMIC VARIABLES) and the second example shows a write command
(function 34 - WRITE DAMPING VALUE).

6.5.1 Example of HART Command Function 3

The following example shows how to configure a command function 3 (READ
DYNAMIC VARIABLES) to read the process variables from the HART slave
device. According to the HART specification, this command will return four
floating-point variables:

Word High Byte Low Byte
0 Current (mA)

1

2 Primary Variable
3

4 Second Variable
5

6 Third Variable

7

8 Fourth Variable
9

The command also returns the following integer data:

Word High Byte Low Byte

0 Status Word

1 Primary Variable Units Code Second Variable Units Code
2 Third Variable Units Code Fourth Variable Units Code

So, this command will return the following number of words:

Parameter Data Type Direction Number of Database
Words Address
(this example)
Variable Results Floating Point Read from slave to MVI 10 240 (word address)
Status/Unit Codes Integer Read from slave to MVI 3 290 (word address)

The user can configure the command parameters as described in the following
table in order to correctly read the command 3 results to the module database:

Index Parameter Value Observation
1 Enable 1 The command is sent continuously
2 Float DB 240 The floating point results will be copied to the internal
Address database starting at word-address 240 (from 240 to
249)
3 Poll Interval 0 The command is sent without any delay
Word Count 10 The command returns 10 words of floating point data
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Index Parameter Value Observation
5 Swap Code 3 The bytes in each returned floating point word are
swapped
6 Short 0 This command is sent to the Hart slave device
Address using short address 0
7 Function 3 The command function 3 (READ DYNAMIC
Code VARIABLES) is used in this example
8 Int. DB 290 The integer data will copied to the database starting at
Address word-address 290 (from 290 to 292)
9 Word Count 3 The command returns 3 words of integer data
10 Swap Code 3 The bytes in each returned integer data will be
swapped
11 Use Long 1 This command executes using Long Address
12 Enable -1 This command does not use this feature
Address
13 DB Done -1 This command does not use this feature
Address
14 DB Write -1 This parameter is ignored since no data is sent to the
Address HART device (this is a read command)
15 DB Swap 3 This parameter is ignored since no data is sent to the
Code HART device (this is a read command)
16 Byte Count 0 This parameter is ignored since no data is sent to the
HART device (this is a read command)
17 Fixed Data This command does not use this feature

So these values could be entered in the configuration file as described below:

START

# 1 2 3 4

# Flcat DB Poll

#Enable

240 n 10
240 a 10

END

END

Werd Swap

Rddress Interval Ccunt Code Rddress Code RAddress Count Code Long Rddress Rddres

- = a -

5 & 7 g 9 10 11 1z 13 14 15 !
= =

-

Shert Func Int. DB Werd Swap Use E DB Write DB Swap Byte Fixed

Count Data

3 0 3 290 EI 1 -1 -1 -1 3

3 a 3 230

In this example, the user should verify that the command result is located inside
the Read Data area, in order to have the data copied to the PLC processor
(through the backplane). The following backplane configuration could be used for

this example:

Read Register Start :
Read Register Count :
Write Register Start:
Write Register Count:

0 #Starting DB address where read by processor
300 #Number of regs for processor to read
300 #Starting DB address where write data placed
300 #Number of regs to write to module from processor
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6.5.2 Example of HART Command Function 34

The following example shows how to configure a command function 34 (WRITE
DAMPING VALUE) to write a damping values (seconds) to the HART slave

device.

According to the HART specification, this command will write one floating point
variables:

Word High Byte Low Byte

0 Floating Point Damping Value (Sec)

1

The HART device should also return the floating point value after it processes the

request:
Word High Byte Low Byte
0 Floating Point Damping Value (Sec)

1

The HART device also returns an integer status data:

Word High Byte Low Byte
1 STATUS WORD

This command will return the following number of words:

Parameter Data Type Direction Number of Database Address
Words (this example)

Damping Value Floating Point  Written from MVI to slave 2 (4 bytes) 400 (word address)
or 800 (byte

address)

Damping Value Floating Point Read from slave to MVI 2 240 (word address)

Status Word Integer Read from slave to MVI 1 290 (word address)

The user can configure the command parameters as described in the following

table.

Index Parameter Value Observation

1 Enable 1 The command is sent continuously

2 Float DB 300 The damping value response will be copied to the

Address internal database starting at word-address 300

(occupies addresses 300 to 301)

3 Poll Interval 0 The command is sent without any delay

Word Count 2 The command returns 10 words of floating point

data

5 Swap Code 3 The bytes in each returned floating point word are
swapped

6 Short Address 0 This command is sent to the Hart slave device using
short address 0

7 Function Code 34 The command function 4 (WRITE DAMPING
VALUE) is used in this example

8 Int. DB Address 320 The integer data will copied to the database word-
address 320
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Index Parameter Value Observation
9 Word Count 1 The command returns 1 word of integer data
10 Swap Code 3 The bytes in each returned integer data will be
swapped
11 Use Long 1 This command executes using Long Address
12 Enable -1 This command does not use this feature
Address
13 DB Done -1 This command does not use this feature
Address
14 DB Write 800 The floating point value located at byte-address 800
Address (word-address 400) will be used as the damping
value to be written to the HART device
15 DB Swap Code 3 The bytes in each returned integer data will be
swapped
16 Byte Count 4 The command will write 4 bytes (2 words) to the

HART device, since the damping value uses floating
point format (2 words)

17 Fixed Data This command does not use this feature

START

# 1 2 3 4 5 [ 7 2 9 10 11 12 13 14 15 18 17

# Float DB Poll Word Swap Short Func Int. DB Word Swap Use Enable DB Done DB Write DB Swap Byte Fixed

# Enable 2Address Interval Count Code Address Code Address Count Code Long Rddress Rddress Address Code Ccunt Data
1 300 a 2 3 1] 34 320 1 3 1 -1 -1 200 3 4

END

The user would have to verify that addresses 300 and 320 are located inside the
Read Data area (read from the MVI database to the PLC processor). Address
400 would have to be located inside the Write Data area (written from the PLC
processor to the MVI database).
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6.6

Downloading the Project to the Module Using a Serial COM port

For the module to use the settings you configured, you must download (copy) the
updated Project file from your PC to the module.

1 Inthe tree view in ProSoft Configuration Builder, click once to select the
module.

2 Open the Project menu, and then choose MODULE/DOWNLOAD. The program
will scan your PC for a valid com port (this may take a few seconds). When
PCB has found a valid COM port, the Download dialog box will open.

Download files from PC to module FZ|
|
|
STEP 1: Select Communication Path:
Select Connection Type: ’m
Ethernet: |
CIPconnect: |
STEP 2: Transfer File(s):
COWNLCAD | | |
| Cancel |

3 Choose the COM port to use from the dropdown list, and then click the

DOWNLOAD button.
The module will perform a platform check to read and load its new settings.
When the platform check is complete, the status bar in the Download dialog
box will display the message Module Running.
|todule Running
I —
STEP 1: Select Communication Path:
Select Connection Type: ’m
Ethernet: |
CIPconnect: |
STEP 2: Transfer File(s):
DOWNLOAD | | Test Connection
0K | Cancel |
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7 Diagnostics and Troubleshooting

In This Chapter

«»  LED Status INdiCators.........oooeeiiiiiie e 76
« Using ProSoft Configuration Builder (PCB) for Diagnostics................... 77
% Reading Status Data from the Module ..............ccccceeviiiiiiieeiieieee. 91

The module provides information on diagnostics and troubleshooting in the
following forms:

» LED status indicators on the front of the module provide general information
on the module's status.

» Status Data contained in the module can be viewed through the
Configuration/Debug port, using the troubleshooting and diagnostic
capabilities of ProSoft Configuration Builder (PCB).

» Status data values can be transferred from the module to processor memory
and can be monitored there manually or by customer-created logic. For
details on Status Data values, see PTQ-HART Status Data Area.
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7.1 LED Status Indicators

The LEDs indicate the module’s operating status as follows:

LED Color Status Indication
ACTIVE Green On The LED is set to ON after a power up after the module
recognizes the presence of the processor in the rack.
Off The LED is set to OFF if the module does not recognize the

processor after a power up

BAT LOW Red On The battery voltage is low or the battery is not present. The
battery LED will illuminate briefly upon the first installation of
the module or if the unit has been un-powered for an
extended period of time. This behavior is normal, however
should the LED come on in a working installation please
contact ProSoft Technology.

Off The battery voltage is OK and functioning.

DEBUG Red On ON: Indicates serial activity while the PC is communicating
with the DEBUG port of the module through an ASCII
terminal. This port is typically used for module configuration,
status monitoring and troubleshooting access.

Off No serial activity at DEBUG port
CFGERR Red On Configuration error detected. Check configuration parameter
values.
Off No configuration error.
ERR 1 Red On Application error (includes backplane failure caused by
processor in STOP mode)
Off No application error
ERR 2 N/A N/A Not used

If your module is not operating, and the status LEDs are not illustrated in the
table above, please call ProLinx Communications Gateways for technical
assistance.
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7.2  Using ProSoft Configuration Builder (PCB) for Diagnostics

The Configuration and Debug menu for this module is arranged as a tree
structure, with the Main menu at the top of the tree, and one or more submenus
for each menu command. The first menu you see when you connect to the
module is the Main menu.

Because this is a text-based menu system, you enter commands by typing the
[command letter] from your computer keyboard in the Diagnostic window in
ProSoft Configuration Builder (PCB). The module does not respond to mouse
movements or clicks. The command executes as soon as you press the
[COMMAND LETTER] — you do not need to press [ENTER]. When you type a
[COMMAND LETTER], a new screen will be displayed in your terminal application.

7.2.1 Using the Diagnostic Window in ProSoft Configuration Builder

To connect to the module’s Configuration/Debug serial port

1 Start PCB, and then select the module to test. Click the right mouse button to
open a shortcut menu.

=1-{Z3 Default Project
—-{Z8] Default Location

+ '1 Demo Module

2 On the shortcut menu, choose DIAGNOSTICS.

=-{Z3 Default Project
—-{Z3] Default Location

3t Demo Module
Delete
Rename
Copy

Choose Module Type

View Configuration

i

Export Configuration File(s)
Load Config File

Download from PC to Device
Upload from Device to PC

This action opens the Diagnostics dialog box.
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3 Press [?] to open the Main menu.

¥ Diagnostics

Connection  Log  Module

SEREE

Time : 14.41.43

Main Menu selected

Path "Serial Com 3"

If there is no response from the module, follow these steps:

1 Click to configure the connection. On the Connection Setup dialog box, select
a valid com port or other connection type supported by the module.

Select Connection Tupe: | Com 1 -

Ethernet

LR

ProSoft Discovery Service [PDS)

CIPzonhect

I

| {Connect 3| Cancel |

2 Verify that the null modem cable is connected properly between your
computer’s serial port and the module. A regular serial cable will not work.

3 On computers with more than one serial port, verify that your communication
program is connected to the same port that is connected to the module.

If you are still not able to establish a connection, contact ProSoft Technology for
assistance.
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7.2.2 Navigation

All of the submenus for this module contain commands to redisplay the menu or
return to the previous menu. You can always return from a submenu to the next
higher menu by pressing [M] on your keyboard.

The organization of the menu structure is represented in simplified form in the

following illustration:

Child Menu A Child Menu B Child Menu C
Child Sub-Menu 1 | Child Sub-Menu 1 | Child Sub-Menu 1 |

Child Sub-Menu 2| Child Sub-Menu 2|
Child Sub-Menu 3 |

The remainder of this section shows the menus available for this module, and
briefly discusses the commands available to you.

Keystrokes
The keyboard commands on these menus are usually not case sensitive. You
can enter most commands in lowercase or uppercase letters.

The menus use a few special characters (?, -, +, @) that must be entered exactly
as shown. Some of these characters will require you to use the SHIFT, CTRL, or
ALT keys to enter them correctly. For example, on US English keyboards, enter
the ? command as SHIFT and /.

Also, take care to distinguish the different uses for uppercase letter "eye" (1),
lowercase letter "el" (L), and the number one (1). Likewise, uppercase letter "oh"
(O) and the number zero (0) are not interchangeable. Although these characters
look alike on the screen, they perform different actions on the module and may
not be used interchangeably.
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7.2.3 Main Menu

When you first connect to the module from your computer, your terminal screen
will be blank. To activate the main menu, press the [?] key on your computer’s
keyboard. If the module is connected properly, the following menu will appear.

IHHRT COMMUNICATION MODULE MENU

?=Display Menu

B=Block Transfer Statistics

C=Module Configuration

D=Modbus Database VYiew

H=HART Menu

R=Transfer Configuration from PC to MVI Unit
S=Transfer Configuration from MY¥I Unit to PC
VY=Yersion Information

H=Warm Boot Hodule

Esc=Exit Program

Caution: Some of the commands available to you from this menu are designed for advanced
debugging and system testing only, and can cause the module to stop communicating with the
processor or with other devices, resulting in potential data loss or other failures. Only use these
commands if you are specifically directed to do so by ProSoft Technology Technical Support staff.
Some of these command keys are not listed on the menu, but are active nevertheless. Please be
careful when pressing keys so that you do not accidentally execute an unwanted command.

Viewing Block Transfer Statistics
Press [B] from the Main menu to view the Block Transfer Statistics screen.

Use this command to display the configuration and statistics of the backplane
data transfer operations between the module and the processor. The information
on this screen can help determine if there are communication problems between
the processor and the module.

Tip: To determine the number of blocks transferred each second, mark the numbers displayed at a
specific time. Then some seconds later activate the command again. Subtract the previous
numbers from the current numbers and divide by the quantity of seconds passed between the two
readings.

Viewing Module Configuration
Press [C] to view the Module Configuration screen.

Use this command to display the current configuration and statistics for the
module.
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Opening the Database View Menu
Press [D] to open the Database View menu.

Use this menu command to view the current contents of the module’s database.
For more information about this submenu, see Database View Menu (page 89).

Opening the HART Master Menu

Press [H] to open the HART Master Menu. This menu allows you to view
information about the protocol driver.

HART INTERFACE MENU
?=Display Menu
A=HART Data Analyzer
U=8lave Status List
M=Main Menu
HART Command List Errors:
E=Port 8 F=Port 1 G=Port 2 H=Port 3
HART Command List:
N=Port B 0=Port 1 P=Port 2 Q=Port 3
Port Status and Configuration:
1=Port 8 2=Port 1 3=Port 2 4=Port 3

Transferring the Configuration File from the PC to the Module
On the Diagnostics Menu this is referred to as Receive Module Configuration.

Press [R] to receive (download) the configuration file from your PC to the module
and store the file on the module’s Compact Flash Card (Personality Module) or
Flash RAM.

Press [Y] to confirm the file transfer, and then follow the instructions on the
terminal screen to complete the file transfer process.

After the file has been successfully downloaded, the module will restart the
program and load the new configuration information. Review the new
configuration using menu commands [6] and [0] to verify that the module is
configured correctly.

Transferring the Configuration File from The Module to the PC
On the Diagnostics Menu this is referred to as Send Module Configuration.
Press [S] to send (upload) the configuration file from the module to your PC.

Press [Y] to confirm the file transfer, and then follow the instructions on the
terminal screen to complete the file transfer process.

After the file has been successfully uploaded, you can open and edit the file to
change the module’s configuration.
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Viewing Version Information
Press [V] to view version information for the module.

Use this command to view the current version of the software for the module, as
well as other important values. You may be asked to provide this information
when calling for technical support on the product.

Values at the bottom of the display are important in determining module
operation. The Program Scan Counter value is incremented each time a
module’s program cycle is complete.

Tip: Repeat this command at one-second intervals to determine the frequency of program
execution.

Warm Booting the Module
Press [W] from the Main menu to warm boot (restart) the module.

This command will cause the program to exit and reload, refreshing configuration
parameters that must be set on program initialization. Only use this command if
you must force the module to reboot.

Exiting the Program

Press [ESC] to restart the module and force all drivers to be loaded. The module
will use the configuration stored in the module's Flash memory to configure the
module.
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7.2.4 HART Master Menu

HART INTERFACE MENU
?=Display Menu
A=HART Data Analyzer
U=8lave Status List
M=Main Menu
HART Command List Errors:
E=Port B8 F=Port 1 G=Port 2 H=Port 3
HART Command List:
N=Port B 0=Port 1 P=Port 2 Q=Port 3
Port Status and Configuration:
1=Port 8 2=Port 1 3=Port 2 4=Port 3

Redisplaying the Menu

Press [?] to display the current menu. Use this command when you are looking
at a screen of data, and want to view the menu choices available to you.

Opening the Data Analyzer Menu

Press [A] to open the Data Analyzer Menu. Use this command to view all bytes
of data transferred on each port. Both the transmitted and received data bytes
are displayed. Refer to Data Analyzer (page 85) for more information about this
menu.

Important: When in analyzer mode, program execution will slow down. Only use this tool during a
troubleshooting session. Before disconnecting from the Config/Debug port, please press [S] to stop
the data analyzer, and then press [M] to return to the main menu. This action will allow the module
to resume its normal high speed operating mode.

Viewing the Slave Status List

Press [V] to view the slave status values associated with the ports. The slave
status values are defined as follows:

» ERR = Device in Error

= OK = Device OK

= [Blank] = Device Not Polled.

Opening the Command Error List Menu

Press [E], [F], [G] or [H] to open the Command Error List for clients 1 through 4
respectively. This list consists of multiple pages of command list error/status
data. Press [?] to view a list of commands available on this menu.

Opening the Command List Menu

Press [N], [O], [P] or [Q] to open the Command List menu for clients 1 through 4
respectively. Use this command to view the configured command list for the
module.
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Viewing the Master Command List Help

Press [H] to view a help screen with explanations of each item that appears on
the command list.

HART MASTER COHMAND LIST HELP

EN = ENABLE

F.REG = FLOATING POINI DATA ADDRESE IN DATABASE
P.INT = POLL INTERUAL IN SECONDS

F.CHT = COUNI OF FLOIT.IING POINI Dlllll HEQUIRED

g = FLOATING POINT

DEV = HART DEVICE 1D (SHOHT IWD]II:!&)

FUN = HART FUNCTION

I.REG = INT[IGIIII DATA ﬁDDRES IN DM'MJRSE

I.CHT = COUNTI OF INIEGER REQUI

8 - IHTEG]:II DRTFI SNM‘ GODE

LHG = LONG ADDRI PO T0 THE HART NETWORK
E.REG = EMABLE RFE‘IQ'I'FR IN IJM'MIRSF FOR THIS COMHAND
D.REG = DONE REGISTER IN DATABASE FOR THIS COMMAND
W.REG = WRITE DATA ADDRESS IN DATABASE

g = WRITE DATA SWAP CODE

BG = WRITE DATA BYTECOUNT

STAT. = LAST HART STATUS FOR THIS COMMAND

Viewing Port Status and Configuration

Press [1], [2], [3], or [4] to view status and configuration for ports 0 through 3
respectively.

HART Error Descriptions
Error Type Description
Gap Errors Increments when a delay of more than 20 milliseconds occurs between

characters in a HART message

Overflow Increments when a received HART message is longer than the internal
buffer can hold

SOM Errors Start of Message error - Increments whenever the module does not see
at least 3 preambles (FF characters or all bits set ON) at the beginning of
a HART message

Retry Count Increments every time a HART command fails and is retried
Check Byte Increments when a Checksum error is detected in the received HART
packet.

Overrun/Parity/Frame  Increments every time one of three errors occur:
Overrun - The HART driver wasn't able to read the current data byte
before a new one arrived, causing the current character to be lost.
Parity - HART communications uses EVEN parity. A byte is received with
parity error.
Frame - There is a zero bit where the stop bit should be. The message is
not formatted correctly.
These errors are typically caused by electrical wiring problems or
electrical interference on the network loop.

Response Timeout Increments when the response to a HART Command is not received
within the configured timeout period.

Returning to the Main Menu
Press [M] to return to the Main menu.
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7.2.5 Data Analyzer

The data analyzer mode allows you to view all bytes of data transferred on each
port. Both the transmitted and received data bytes are displayed. Use of this
feature is limited without a thorough understanding of the protocol.

?=Display Menu
1=Select HART Port
2=Select HART Port
3=Select HART Port
4=Select HART Port
C=1 mSec Ticks
D=5 mSec Ticks
E=10 mSec Ticks
F=00 mSec Ticks
6=100 mSec Ticks
B=No mSec Ticks
H=Hex Format
A=ASCII Format
B=Start

S$=Stop

Z=HART Menu

Port

HART DATA ANALYZER VIEW MENU

]
1
2
3

= HART PORT B, Format=HEX, Tick=0

Important: When in analyzer mode, program execution will slow down. Only use this tool during a
trouble-shooting session. Before disconnecting from the ConfigiDebug port, please be sure to
press [M] to return to the main menu and disable the data analyzer. This action will allow the

module to resume its normal operating mode.

Analyzing Data for Port 1

Press [1] to display I/O data for Port 1 in the Data Analyzer. The following
illustration shows an example of the Data Analyzer output.

T Ex RN SO Y AN [ UM N = JH o o PR bt B B B T L 1 11
<70 (BB){?E )ﬂﬁ} TIT_<R->_TT I [EB ]EHH]EM] Eﬁ-‘! JI28 183 12D I0el10aT]
Ia3iiaaiiil IE2 T4 TI9F] flir‘l‘f?ﬁ#ﬁrﬂﬁﬁ'}? E334EDESiRs TT_<R-> TT_I681(d400441]
FERITARICAT ILIEIMAA 1TA5 T A ITER 164 TEARITARITCAITTRI_TT_[24 7 11A 1 TAPTI8A 1081 17411
16D _TT_{He bR PRMEI PRS0 _TT_LR=%_TT__UT_L6BICHAD DBA 106H 108G TEE 10200084 1
_TT_TAATCAT JOAE D11 T (2710 R4 1082 TLR T_TT_ER+ 3003 RHMCHIEER 1R 2 T0 _ER-3_TT__TT_
_TT_[AANCAY DA TOMC] (46 1€ Red TT (68 ALl 3R ET ORI CODDLR HOM0 MOAC 2EEA 040>
LRV LAARLEA MG TT AR-MER1_TT_TT__TT_TT_WT_TT_ 1T TT TT_OUOD_TT_WT__TT_
_IT_IT_IT_TX_ TT_W0__ 00 TT__TT__IT__TT__WI_TT__TT_TT__TT_ODN__OIT__WT__TT_
I IT T _TI_TT _<Hex 1RERa(AE > EEx{ 16 TT_CH=->_T1_[6H1(8A 11AQ 1IE81IEE 1183 ]
[Z0TIALYCA7 TIOR3 T(BBI (48102710981 (FAII1E]_TT {R+3C1IAM B3 CAISCTE ML TT (R-> TT_
LIATIRF NLAF JOOCIIL6 JERFF_TT_s68 00RO ah s D303 FC2050n] 2086 Has ripein-iETr
wB@yeqdxle> TT <R-»[ES] IT_TI_TT_Tr_TT_ET_TT TI TI TT TN TT TT_TT_
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Displaying Timing Marks in the Data Analyzer

You can display timing marks for a variety of intervals in the data analyzer
screen. These timing marks can help you determine communication-timing

characteristics.

Key Interval

[5] 1 milliseconds ticks
[6] 5 milliseconds ticks
[7] 10 milliseconds ticks
[8] 50 milliseconds ticks
[9] 100 milliseconds ticks
[0] Turn off timing marks

Removing Timing Marks in the Data Analyzer
Press [0] to turn off timing marks in the Data Analyzer screen.

Viewing Data in Hexadecimal Format

Press [H] from the Database View menu to display the data on the current page
in hexadecimal format.

Viewing Data in ASCII (Text) Format

Press [A] from the Database View menu to display the data on the current page
in ASCII format. This is useful for regions of the database that contain ASCII
data.

Starting the Data Analyzer

Press [B] to start the data analyzer. After the key is pressed, all data transmitted
and received on the currently selected port will be displayed. The following
illustration shows an example.

<R+><01><03><00> <OO>< DOy <BAY<C5><CDY<R->_TT_[01][B3][14][00][00] [ 00][06][00][08]
_TT_[ee][08][00][0a][0a][8a][ 60][86][00][B6][80][00][B0][B0][A3][67]_TT_<R+><01>
<{837<00><008><00><BA><C5><CDX<R-> TT _[61][B3][14][00][00][60][60][00][00][00][68]
[80][00][08][ BRI 6A][0A][ 0A]_TT_[08][ 00][0AT[00][PA][AST[67]_TT_<R+><013<Ba5<00>
<00><00><OA><C5><CD><R->_TT_[01][03][14][00][00][ BO][00][00][00][00][00][00][00]
[00][00]1[00][00][00]_TT_[ 08][ B0[08][ 80][O0T[AST[67]_TT_<R+><01><03><00><00><00>
<BA><CS><CDY<R—>_TT_[01][83][14][00][00][00][60][BA]_TT_[86][00][00][06][08][08]
[BO][60][00][00]1[00][00][00][ B6][08][A3]1[67 ] _TT <R+><01><B3><00><00><00><0A><C5>
<CD><R->_TT_[01][03][14][ 0A][ BO][ 60][ 08][@A][00]_TT_[BA][80][00] [60][00][08][06]
[80][00][06][06][6A][BA][ 0A][A3 ][ 67 ]_TT_<R+><B1><B3><00><00><00><OA><C5><CDY<R—>
_TT_[61]1[03][14][ 801 08][ 0A][ B6T[ 06][00]_TT_[00]1[00][00][80][00][60][00][00][00]
[00]1[60][08][00][80][AZ][67]_TT_<R+><01><03><00><BO><00><OAF<G5><CD><R->_TT_[61]
[83][14][00][00][00][6O][00][ 66][68][00]1[B0][B0][BO][A0][GA)[B0][08] TT _[00][08]
[00][00][00][AS][67]_TT_<R+><B13<03><00><OOY<O0><PA><C5><CD¥<R->_TT_[01][83][14]
[00][00][06][60][0A][A][ 0A][ BO][ 6B][ B0][00][60][OO][BA][@6]_TT_[00][00][00][00]
[881[A3][67]_TT_<R+><81><83><B0><BB><00><BA><C5><CD><R->_TT_[B1][03][14][00] [ B8]
[8A][6A][88]_TT_[BA][AO][0A][ B[ AB][ 66][@0][ BAT[ BA][BA][@A][08][06][B8][06][AS3]
[67]_TT_<Re><81><03><08><OM><BO><BAY<C5><CDI<R-> TT_[@1][83][14][00][00][08][00]
[001[08]_TT_[00][06][08][ 08][ 00][00][ 00][00][00][00][@0][00][00][00][A3][67] TT_
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The Data Analyzer displays the following special characters:

Character Definition

[ Data enclosed in these characters represent data received on the port.

<> Data enclosed in these characters represent data transmitted on the port.

<R+> These characters are inserted when the RTS line is driven high on the port.

<R-> These characters are inserted when the RTS line is dropped low on the port.
<CS> These characters are displayed when the CTS line is recognized high.

TT_ These characters are displayed when the timing mark interval has been reached.

This parameter is user defined.

Stopping the Data Analyzer

Press [S] to stop the data analyzer. Use this option to freeze the display so the
data can be analyzed. To restart the analyzer, press [B].

Important: When in analyzer mode, program execution will slow down. Only use this tool during a
troubleshooting session. Before disconnecting from the Config/Debug port, please press [S] to stop
the data analyzer, and then press [M] to return to the main menu. This action will allow the module
to resume its normal high speed operating mode.

Returning to the Main Menu
Press [M] to return to the Main menu.

7.2.6 Master Command Error List Menu

Use this menu to view the command error list for the module. Press [?] to view a
list of commands available on this menu.

| M = Main Menu D
[ Protocol Menu I]
e
I—{ Cornrmand List Menu D
—+ 7= Display Menu W Redisplays (refeshes)this meanu I]
—| 5= Show Again w Redisplays last zelected page ofdatl |]
_| P = Previous Page E:ﬁ Goes back one page of data I]
_|N=Nert Page E:DI Goas forward one page of data l]
B:ﬁ Goes up one level to main menu l]

—|M=Main hlenu

Redisplaying the Current Page
Press [S] to display the current page of data.

Moving Back Through 5 Pages of Commands
Press [-] to display data for last 5 page commands.
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Viewing the Previous Page of Commands
Press [P] to display the previous page of commands.

Moving Forward (Skipping) Through 5 Pages of Commands
Press [+] to display data for the next page of commands.

Viewing the Next Page of Commands
Press [N] to display the next page of commands.

Returning to the Main Menu
Press [M] to return to the Main menu.

7.2.7 Master Command List Menu

Use this menu to view the command list for the module. Press [?] to view a list of
commands available on this menu.

|M=MainMenu D

L{Protocol Menu I]
1
H Command List Menu D

—’ 7 = Display Menu w Redisplays (refeshesithis menu |]
—| 5= Show Again Fﬁ Redisplays last selected page ofdata |]
_| P = Previous Page E:m Goes back one page of data I]
_|N=Nen Page E:m Goes forward one page of data I]
—’M=Main hdenu E:ﬁ Goes up one level to main menu I]

Redisplaying the Current Page
Press [S] to display the current page of data.

Viewing the Previous 50 Commands
Press [-] to view the previous 50 commands.

Viewing the Previous Page of Commands
Press [P] to display the previous page of commands.

Viewing the Next 50 Commands
Press [+] to view the next 50 commands from the master command list.

Viewing the Next Page of Commands
Press [N] to display the next page of commands.
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Returning to the Main Menu
Press [M] to return to the Main menu.

7.2.8 Database View Menu

Press [D] from the Main menu to open the Database View menu. Use this menu
command to view the current contents of the module database. Press [?] to view
a list of commands available on this menu.

OB Menu Selected

DATABASE WIEW MEMU
?=Disp1a¥ Menu
0-9=Display 0-5000
S=Show Again
-=Back 5 Pages
P=Frevious Page
+=skip 5 Pages
M=Next Page
D=Decimal Display
H=Hexadecimal Display
F=Float Display
A=ASCITI Display
M=pmain Menu

Viewing Register Pages
To view sets of register pages, use the keys described below:

Command Description

[0] Display registers 0 to 99

[1] Display registers 1000 to 1099
[2] Display registers 2000 to 2099

And so on. The total number of register pages available to view depends on your
module’s configuration.

Displaying the Current Page of Reqisters Again

Press [S] from the Database View menu to show the current page of registers
again.

DATABASE DISPLAY @ TO 29 (DECIMALX>
188 181 182 4
11 12 13 14 1
a

[y

oEEEEE®
oI
oEDEEEE®
oI
oEDEEEDENN
-

OIS
CEDEEEEE®-
OO EEE @
CEDEREEEDEL
OoEIEEE

This screen displays the current page of 100 registers in the database.
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Moving Back Through 5 Pages of Registers

Press [-] from the Database View menu to skip five pages back in the database
to see the 100 registers of data starting 500 registers before the currently
displayed page.

Moving Forward (Skipping) Through 5 Pages of Registers

Press [+] from the Database View menu to skip five pages ahead in the database
to see the 100 registers of data starting 500 registers after the currently displayed

page.

Viewing the Previous Page of Registers
Press [P] from the Database View menu to display the previous page of data.

Viewing the Next Page of Reqisters
Press [N] from the Database View menu to display the next page of data.

Viewing Data in Decimal Format

Press [D] from the Database View menu to display the data on the current page
in decimal format.

Viewing Data in Hexadecimal Format

Press [H] from the Database View menu to display the data on the current page
in hexadecimal format.

Viewing Data in Floating-Point Format

Press [F] from the Database View menu to display the data on the current page
in floating-point format. The program assumes that the values are aligned on
even register boundaries. If floating-point values are not aligned as such, they
are not displayed properly.

Viewing Data in ASCII (Text) Format

Press [A] from the Database View menu to display the data on the current page
in ASCII format. This is useful for regions of the database that contain ASCII
data.

Returning to the Main Menu
Press [M] to return to the Main menu.
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7.3 Reading Status Data from the Module

The PTQ-HART module provides the status data in each read block. This data
can also be located in the module’s database.
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8.1 Product Specifications

The PTQ HART Multi-drop Master Communication Module is an Quantum
backplane-compatible module that allows Quantum processors to interface easily
with HART compatible devices. Devices commonly supporting the protocol
include pressure, temperature, flow transmitters, as well as other similar
instruments commonly found in the process (and other) industry.

The PTQ-HART Master Communication Module allows Schneider Electric
Quantum compatible processors to easily communicate with HART slave
devices. The PTQ-HART module interfaces up to 15 devices on each HART
channel with the Quantum processor. HART channels on the module support
master protocol commands to interface with slave devices on their own networks.
Each port is individually configurable. Data is exchanged between the HART
network and the Quantum processor backplane using the internal database
contained in the module and direct control by the processor’s ladder logic and
pre-defined data objects (5000 registers maximum).

The PTQ-HART module is the perfect solution for industrial applications in
chemical and refining operations, to gas and liquid distribution systems, and
remote offshore monitoring stations are addressing virtually all aspects of control,
data acquisition, and maintenance.

HART® is a registered trademark of the HART Communication Foundation

8.1.1 General Specifications

= Single Slot - Quantum backplane compatible

= The module is recognized as an Options module and has access to PLC
memory for data transfer

Configuration data is stored in non-volatile memory in the ProTalk module
Up to six modules can be placed in a rack

Local rack - The module must be placed in the same rack as processor
Compatible with all common Quantum programming packages, including
Concept (version 2.6 or higher), Unity Pro (version 2.2 or higher), ProWwORX
(version 2.20 or later), and ModSoft

* Quantum data types supported: 3x, 4x

» High speed data transfer across backplane provides quick data update times
= Sample ladder file available
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8.1.2 Hardware Specifications

Specification

Value

Backplane Current Load

1100 mA maximum @ 5 Vdc + 5%

Operating Temperature

0°C to 60°C (32°F to 140°F)

Storage Temperature

-40°C to 85°C (-40°F to 185°F)

Relative Humidity

5% to 95% (without condensation)

Vibration Sine vibration 4-100 Hz in each of the 3 orthogonal
axes
Shock 309, 11 msec. in each of the 3 orthogonal axes

Dimensions (HxWxD), Approx.

250 x 103.85 x 40.34 mm
9.84 x4.09 x 1.59 in

LED Indicators

Module Status

Backplane Transfer Status
Serial Port Activity

Serial Activity and Error Status

Debug/Configuration Port (Debug)

CFG Port (DEBUG)

DB-9M PC Compatible
RS-232 only
No hardware handshaking

Application Ports

Application Serial Ports (PRT1,
PRT2)

DB-9M PC Compatible
RS-232/422/485 jumper selectable
RS-422/485 screw termination included
RS-232 handshaking configurable
500V Optical isolation from backplane
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8.1.3 Functional Specifications

The PTQ-HART module supports the HART Multi-drop implementation of the
protocol. Following are some general specifications for the module:

» Built in accordance to the HART Bell 202 Frequency Shift Keying (FSK)
standard to superimpose digital signals at a low level on top of the 4 to 20mA
o Fourindependent HART master ports that are completely user-
configurable
o Supports up to 15 devices per port
o Point-to-point (slave address 0), and Multi-drop (slave address 1 to 15)
modes supported
= Supports 99 universal and common practice commands per port to control
and monitor devices with integer, IEEE754 floating-point and packed ASCII
character string data blocks
» Burst mode can be used for faster update of data from a single slave
= Supports an auto polling feature that will automatically collect data from each
HART instrument on the channel and store the data in the module database
= Communication ports can be configured as a secondary master (that is,
handheld configuration device)

Protocol Supported: HART protocol uses the Bell 202 standard frequency shift-
keying (FSK) digital signal to communicate at 1200 baud, superimposed at a low
level on the 4 to 20mA analog measurement signal. The PTQ-HART module
supports version 5 of the HART protocol.

Supported Function Codes: HART Universal Commands Set supported are 00
to 03, 06 to 09, and 11 to 22. HART Common Practice Commands Set supported
are 33 to 83 and 105 to 110.

HART Network Communications: Supports four master channels. Each
channel on the module is configured independently to emulate a HART master.
Burst mode can be used for faster update of data from a slave device.

Command polling is also user-configurable, including disabled, continuous, on
change of data (write only), and dynamically user or automatic enabled.

Status: Error codes returned by the HART protocol available on an individual
command basis. In addition, a slave status list is maintained per active channel.
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8.2 Functional Overview

8.2.1 General Concepts

The following discussion explains several concepts that are important for
understanding module operation.

Module Power Up
On power up, the module begins performing the following logical functions:
1 Initialize hardware components

o Initialize Quantum backplane driver
o Testand clear all RAM
o Initialize the serial communication ports

2 Read configuration for module from HART.CFG file on Compact Flash Disk
3 Initialize the databases and ports
4 Set up the communication interface for the debug/configuration port

After the module has received the configuration, the module begins receiving and
transmitting messages with devices on the serial networks.

Main Logic Loop

Upon completing the power up configuration process, the module enters an
infinite loop that performs the following functions:

From P ower Up Logic

L

h 4

Call ¥O Handler
Call lfO Handler Transfers data between the module and processor
{user, status, etc.)

h J

Call Serial Port Driver
Ry and Ty buffer routines are interrupt driven. Call to

Call CFG/DEBUG Port serial port routines check to see if there is any data

Driver in the buffer, and depending an the value, will gither
service the buffer or wait for more characters.
b J
Call Network Master Call Network Master Drivers
Drivers Generate Messages.
h J
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8.2.2 Backplane Data Transfer

The current version of the PTQ-HART backplane driver (version 2.10 or newer),
uses a Large 1/0 model, which differs from previous versions of the backplane
driver in that it transfers all of the data in the Read and Write databases between
the module and the processor on every scan.

The [Module] section of the configuration file defines the starting registers for
read and write operations, as well as the number of registers to use for each data

area.

#Used to define the data areas moved between the module and the processor

Read Register Start : 0 #Database start register to move to processor

Read Register Count : 200 #Number of words moved from module to processor

Write Register Start: 2000 #Database start register where data placed from
#processor

Write Register Count: 200 #Number of words moved from processor to module

# Used to define the area in the processor for the module to interface with.
# The first 64 words are reserved for special block (control block)

# functionality. At offset word 65 starts the actual database transfer area.
# For this example, 200 words of data will be copied starting from processor
# address 40065 (Quantum) or %MW65 (Unity)

# to PTQ database starting at address 2000. Also, 200 words of data will be
# copied starting from PTQ database address O

# to processor at input register starting address 30065 (Quantum) or %IW65
#
3

(Unity)
X Register Start: 1 #3x start register where data moved from module
#to processor (1-n)
4x Register Start: 1 #4x start register where data moved from

processor
#to module (1-n)

The values in the example configuration file section above are illustrated in the
following diagram.
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PTQ-HART
Processor Module
Database
Words 1 to 64 } 30001 to 0
30064
Command Control Read Data
30065 to 199
Words 65 to 264 30264
Input Registers >
(Read area)
Words 1 to 64 40001 to 2000
Command Control 40064 Write Data
40065 to 2199
Words 65 to 264 40264
Holding Registers
(Write area)

The module transfers the entire read and write areas at the end of every
processor scan. The module will hold the processor scan for a certain period of
time, which allows the module to transfer the entire read and write areas. This
means that the larger the read and write areas, the longer the processor scan
time will be. Refer to Module Performance for more detailed information on
determining scan times.

Note: The diagram above shows the memory addresses for a Quantum processor. If you are
deploying the PTQ-HART with a Unity processor, substitute %MW for read only data, and %IW for
read/write data.
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Data Exchange

The module transfers all the configured read or write data at the end of each
processor scan. You can configure up to 4000 words in each direction. The more
data you configure, the longer the processor scan will be.

Words 0 through 63 in each read/write block are reserved for command control.
Refer to Command Control (page 101) for more information on command control
blocks. The following table shows the relationship between the processor
memory and the module database areas.

Note: Refer to Backplane Data Transfer (page 98) for the example configuration values that are
used in the following tables.

Module Database = Quantum Register Unity Register Description
Read Data 3x %IlW Input Register
Write Data 4x %MW Holding Register

The data mapping in the following example shows the relationship between
processor and PTQ-HART memory addresses, assuming a 4x register start
value of 40001 and a PTQ-HART database start value of 0.

Processor Memory Address Module Database Address
40065 0

40066 1

40067 2

40068 3

40069 4

40164 99

The data mapping in the following example shows the relationship between
processor and PTQ-HART memory addresses, assuming a 3x register start
value of 30001 and a PTQ-HART database start value of 2000.

Processor Memory Address Module Database Address
30065 2000
30066 2001
30067 2002
30068 2003
30069 2004
30164 2099
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8.2.3 Command Control

The first 64 words of each block are reserved for command control. Each
command control block has a Block ID number (shown in parentheses below)
that identifies the command control instruction. The PTQ-HART module supports
the following command control blocks:

= Block ID 9902 - Command Enable Control (page 103)
» Block ID 9903 - Command Disable Control (page 103)
»= Block ID 9998 or 9999 - Reboot Module (page 104)

The value in word 0 of this 64 word block is the block sequence number. This
number identifies whether the contents of the block have changed. This is the
actual trigger to send the control request to the module.

Processor logic must be built to handle the command control functionality. The
logic would typically follow these steps:

1 Move the block request to output command control area.

2 Move a new value to the output block sequence number.

3 Ifthe input block sequence number equals the output block sequence
number + 1, copy the block response to appropriate variables in the module's
memory.

Note: Command Control blocks are not copied to the module database. You must define variables
in the module's main memory, and use processor logic to process the command control request.

Processor Module

Vifords 1 1o 4. Step1
Command Control Command Control=———4
Request

Wiords 6510 164
Holding Register
(Write area)

Step 2
Step 3 Process Command
[ 4——Command Control Control Request

Wiords 1 10 G4
Command Control

Wiords 65 to 164
Input Register
(Read area)

The following table shows the contents of the command control area when a
command control block such as 9970 (Read Module's Time to Processor) is
issued.

Note: The diagram above shows the memory addresses for a Quantum processor. If you are
deploying the PTQ-HART with a Unity processor, substitute %MW for read only data, and %IW for
read/write data.

Note: The processor memory locations in the example tables below use the 3x register start and
4x register start values defined in Backplane Data Transfer (page 98). You can configure any valid
3x and 4x start address that is not used by other processes.
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Command Control Word Description

40001 Output sequence number
40002 Block ID

40003 Block request word 1
40004 Block request word 2
40005 Block request word 3
40064 Block request word 62

The following table shows the results of the PTQ-HART response to the
command control block.

Command Control Word Description

30001 Block sequence number
30002 Block ID

30003 Block response word 1
30004 Block response word 2
30005 Block response word 3
30064 Block response word 62

The module recognizes that there is a new block request when it identifies that
the block sequence number has changed. if the block ID is valid, the module will
process the block and copy the response to the input command control area (3x
for Quantum or %IW for Unity). The module will increment the block sequence
number by one, as shown in the following illustration.

Hew block
zequence
number?

g

Process the block

¥

Copy block response
to input command

control area with
incremented block
zequence number

]
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Special Functions

Special Function Block (9902)

This block is used by the processor to enable a set of commands that have their
enable code set to 4 or 5 (one shot). The value referenced by the address
associated with the command, Enable DB Address, will be set to -1 to enable the
command for a one-shot (enable code 5) or continuous (enable code 4)
execution. After the command is executed, the module resets the register to 0 to
disable the command for the one-shot mode. The format of this command block
is shown in the following table.

Word Offset in Block Data Fields Description
0 Sequence This number triggers the request for the module. When
Number this number changes, the module will process the
command control request.
1 Block ID This field contains the value of 9902 identifying the
enable command to the module.
2 Port Number This is the HART port number for the command. Each
port has its own command list.
3 Command Count This field contains the number of commands to enable
in the command list. Valid values for this field are 1 to
60.
410 63 Command These 60 words of data contain the command numbers
Numbers to in the command list to enable. The value referenced by
Enable the Enable DB Address parameter associated with

each command will be set to -1.

There is no response to this block by the module.
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Command Disabe Control Block (9903)

This block is used by the processor to disable a set of commands that have an
enable code set to 4 or 5 (one shot). The value referenced by the address
associated with the command, Enable DB Address, will be set to O to disable the
command. The format for this command block is shown in the following table.

Word Offset in Block  Data Fields Description
0 Sequence This number triggers the request for the module. When
Number this number changes, the module will process the
command control request.
1 Block ID This field contains the value of 9903 identifying the
enable command to the module.
2 Port Number This is the HART port number for the command. Each
port has its own command list.
3 Command This field contains the number of commands to enable
Count in the command list. Valid values for this field are 1 to
60.
4 t0 63 Command These 60 words of data contain the command numbers
Numbers to in the command list to enable. The value referenced by
Enable the Enable DB Address parameter associated with

each command will be set to 0.

There is no response to this block by the module.
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Reboot Module Block (9998/9999)

If the Quantum processor sends a block number 9998 or 9999, the module will
reset the contents of the data block to zero and perform a complete reboot
operation.

Word Offset in Block Data Fields Description

0 Sequence This number triggers the request for the module. When
Number this number changes, the module will process the
command control request.
1 Block ID This field contains the value of 9998 or 9999 indicating a
warm boot or cold boot to the module.
21063 Spare Not used.

8.2.4 HART Channels

The PTQ-HART module supports the HART protocol as a Master on up to two
channels. Each channel is individually configurable.

The HART protocol uses the Bell 202 standard frequency shift-keying (FSK)
signal to communicate at 1200 baud, superimposed at a low level on the 4 to 20
mA analog measurement signal. Having an average value of zero, and FSK
signal causes no interference with the analog value. The HART devices are
powered from this 4 to 20 mA analog loop.

Both HART protocol channels in the module generate the Bell 202 FSK signal to
communicate in multi-drop mode with up to 15 HART devices and provide up to
250 mA supply for analog loop.
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Auto-Poll Modes

Each HART channel can be set to operate in three different modes:
= Point-to-Point

= Multi-drop

= User Mode

Using the configuration file, choose the auto-poll mode through the Auto-Poll
Code parameter (P, M, or N). In the first two modes, the module will
automatically collect data from each HART instrument on the channel (auto-poll)
and store the data in the module's database.

In User Mode, the module will only execute the commands in the user command
list and will not automatically acquire data. Refer to the Auto-Polling section for
more information.

Mode Use Auto-Poll Use Command List
N (None) N Y
M (Multi-drop) Y Y
P (Point-to-Point) Y Y

When configured for Point-to-Point communication, the channel will automatically
poll data from the connected slave address 0.

When configured for Multi-drop, the channel will automatically poll data from the
connected slaves in the network (address 1 to 15). Refer to the Auto-Polling
section for more information about auto-poll mode.

User-configured commands can be issued on each channel to the HART
devices. Up to 99 commands can be defined for each port. Data read from the
devices is placed in the virtual database of the module, which is passed between
the module and the processor.

Any write requests or device-specific commands for the HART slave devices are
sourced with data from the virtual database, or from a configured constant data
block. Within the commands, it can be specified whether or not to use the HART
device's short or long address. If the long address is selected, the device is
polled first with short address to ask for the long one. Then, the device is polled
with the long address. The module does this processing automatically.

In a HART network, it is possible to have two masters. The module fully supports
the existence of a second master, but it can reduce the throughput on the HART
network. This facility is enabled or disabled in the module's configuration. If the
ability to have a second master on the network is disabled, then the maximum
communication throughput is achieved.
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8.2.5 HART Command List

The HART Command List specifies the commands to be executed to the HART
devices connected to a channel. A HART command can be seen as an outgoing
message to the HART devices that provides Write Data for a specific command
or a response message that carries process data (Read Data) back to the
module. The PTQ module supports three kinds of data blocks in the Universal
and Common Practice commands. These data blocks are:

*= Integers
» |EEE 754 Floating Point Numbers (32 bits)
» Packed ASCII character strings

The Packed ASCII character strings are unpacked and placed with the integers
data block.

For all commands, it is possible to select where the Write Data comes from; it
can be in the module’s internal database or it can be configured as a fixed data
block in the command.

For response messages from HART devices, it is possible to configure where the
Floating Point Data and Integer Data will be placed in the module’s internal
database, but this is only possible for the Universal and Common Practice
commands. In the case of Device Specific commands, all the Read Data is
placed in the Integer data section. See HART Command Support for a listing of
supported HART commands.

Wirite

Data t
HEADER WRITE DATA | \
HEADER | READ DATA | 4—/

Floating |
Point Data *

Integer
Data +

Burst Mode

If a slave on a network will be placed in burst mode, its data can be placed in the
module's database. For the command to be burst by slave device, enter a
command in the user command list with the appropriate HART command
number. Set the type field to 0 to disable the command. The parameters in the
command will be used to store the data received from the bursting slave. There
can only be one slave bursting on the network at any one time. This mode can be
used for faster update of data from a slave.
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8.2.6 Auto-Polling

This feature is enabled by setting the AUTO-POLL CODE (in the configuration
file) to a value of P (point-to-point) or M (multi-drop). If the value N is entered for
the parameter, the auto-poll feature is disabled. When the feature is disabled, the
channel will only execute the commands enabled in the user command list.
When the auto-polling mode is enabled, the module will automatically acquire
data from the HART instruments attached to a channel without the use of user
commands. If user commands are present and enabled when the feature is
enabled, they will also be executed independent of auto-polling.

With the auto-poll feature enabled, the module automatically generates the
following HART commands and stores the data in the module's database at the
user-specified location:

CMD Description

0 Read Unique Identifier

3 Read Current and Four Dynamic Variables
13 Read Tag, Descriptor and Date

14 Read PV Sensor Information

15 Read Output Information

If the unit is set for point-to-point mode, the module will automatically gather the
information for the device with the polling address (short address) of zero and
place the data into the database. Each device requires a 50-word database area
with the format shown in the following table.

DB Byte Type Description Byte Data Use of Data
Offset Cnt Source
0 byte Auto-polling command status bits 1 App Status
1 byte Last first status byte received from 1 Resp Status
device
2 byte Last second status byte received 1 Resp Status
from device
3 byte Manufacture ID Code 1 CMD O LongAddress
4 byte Device Type Code 1 CMD O LongAddress
5 byte Minimum number of preambles 1 CMD 0 Msgconstruction
6 byte Universal Command Major Rev # 1 CMD 0 Msgchoice
7 byte Device Revision Level 1 CMD 0O Info
8 byte Software Revision Level 1 CMD O Info
9 byte Hardware Revision Level/Physical 1 CMD 0 Info
Signaling Code
10 byte Device Flags 1 CMD O Info
111013 byte Device ID 3 CMD 0 Long Address
14 byte Minimum number of preambles to 1 CMD O
be sent with the response message
from the slave to the master.
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DB Byte Type Description Byte Data Use of Data
Offset Cnt Source
15 byte Maximum number of device 1 CMD O Info
variables
16 to 17 word  Configuration Change Counter 2 CMD O Info
18 byte Extended Field Device Status 1 CMD 0 Info
19 byte Primary variable units code 1 CMD 3 Cfg
20 byte Secondary variable units code 1 CMD 3 Cfg
21 byte  Tertiary variable units code 1 CMD 3 Cfg
22 byte Quaternary variable units code 1 CMD 3 Cfg
2310 30 byte Tag name 8 CMD 13 Info
31to 46 byte Descriptor 16 CMD 13 Info
47 to 49 byte Tag/Descriptor data 3 CMD 13 Info
50 to 52 byte Transducer serial number 3 CMD 14 Info
53 byte Transducer limits and min span 1 CMD 14 Info
units code
54 byte PV alarm selection code CMD 15 Info
55 byte PV transfer function code 1 CMD 15 Info
56 byte PV upper and lower range value 1 CMD 15 Info
units code
57 byte Write protection code 1 CMD 15 Status
58 byte Private label distributor code 1 CMD 15 Info
59 byte PV analogchannel flag 1 CMD 15 Info
TOTAL BYTE COUNT 60
TOTAL WORD COUNT 30
DB Byte Type Description Byte Data Use of Data
Offset Cnt Source
60to 63  float Primary variable value CMD 3 Status
64 to 67  float Secondary variable value 4 CMD 3 Status
68to71 float Tertiary variable value 4 CMD 3 Status
72t075 float Quaternary variable value 4 CMD 3 Status
76to 79  float Upper transducer limit 4 CMD 14 Cfg
80t0 83 float Lower transducer limit 4 CMD 14 Cfg
84to 87 float Minimum span 4 CMD 14 Cfg
88t091 float PV upper range value 4 CMD 15 Cfg
92t095 float PV lower range value 4 CMD 15 Cfg
96t0 99 float PV damping value (in seconds) 4 CMD 15 Cfg
TOTAL FLOAT BYTE COUNT 40
TOTAL FLOAT WORD COUNT 20
DB Regs/Device 50
Max DB Regs/channel for 15 Devices 750
ProSoft Technology, Inc. Page 109 of 189

August 19, 2011



Reference PTQ-HART ¢ Quantum Platform

User Manual HART Multi-drop Network Interface Module for Quantum
DB Regs/Device 50
Max DB Regs for HART Card 3000

The following table defines the auto-polling command status bits:

Bit # Description

Long Address Set (command 0 successful)

Command 13 successful (configuration)

Command 14 successful (configuration)

Command 15 successful (configuration)

Command 3 successful (data polling)

Reserved

Reserved

N|lojla|ldh|jlW|IN|~|O

Reserved

Auto-Poll Disabled Mode

If the auto-polling feature is disabled (Auto-Poll Code = N), the module functions
as shown in the following diagram:

MNone

Mext cmnd

Issue Lhsar
Cormmand

Only the user commands are executed and all data is placed in and sourced from
the module's internal database. The user is responsible for constructing all
commands to control and monitor the instruments attached to the channel.

Point-to-Point Mode

Important: If the HART device address is 0 you must configure the channel for Point-to-Point
mode.
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HART

HART Deavice
Address 0

In point-to-point mode, the module only polls for a single instrument with a polling
address of zero. When the instrument is found by the channel, it continuously
polls for the data using command 3. Occasionally, it will poll for the configuration
information for the device. This is accomplished with HART commands 13, 14
and 15. Less frequently, the channel will perform a HART command 0 request to
see if any of the data for the instrument has changed. If communications is lost
with the device, the module will try to establish communications with the device
using command 0. If user commands are present and enabled, they will be
executed after each data poll.

When the point-to-point mode of auto-polling is enabled (Auto-Poll Code = P), the
following diagram applies to the channel operation:

Point-to-point
\ No device
Poll Cmd 0 Where

with address 0 P, C =loop iterators
X =Poll Counter (internal fixed
value

Device found

P=0. C=0

w | FReadand store

configuration

C=Y
P=0.C++

Y

Poll device for
data with =

CMD 3

P==X

Communication failure
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Multi-drop Mode

Important: If the HART device address is between 1 and 15, you must configure the channel for
multi-drop mode.

If the unit is set for multi-drop mode, the module will poll each unit attached to the
channel starting with polling address 1. The parameter MAX DEVICE COUNT in
the configuration determines the maximum slave address number to be polled in
multi-drop mode. For example, if the MAX DEVICE COUNT parameter is set to
3, the channel will poll for polling addresses 1, 2, and 3. It is important when
assigning the device polling addresses for instruments on a channel to start with
1 and successfully increase the value by one until the last instrument is assigned
an address. If you set the MAX DEVICE COUNT parameter to 2, and assign the
two instruments addresses 1 and 15, the polling address 15 will never be used
(only addresses 1 and 2). Therefore, the second instrument will never be polled
and will be in communication failure. Up to 15 instruments can be assigned to a
single channel (polling address 1 to 15).

HART Driver

HART HART
Device Device

HART
Device

Address 1 Address 4 Address 15

S~ 7
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If the module is configured for multi-drop auto-polling (Auto-Poll Code = M), the
following diagram applies:

Poll Cmd 0
with addresses
1to 15

Multidrop Where
P, C =loop iterators
v No device X = Poll Counter (Internal fixed value)
\ Y = HART configure counter (Internal fixed value)
—
»>

Device(s) Found

C==Y C=0, P=0, 1¥ device

Read and store
- configuration

for a device

C<Y

P=0, next device, if at past
end of device list, C++ &
‘rl“ device

Poll each device

* found for data [
with CMD 3

Communication
failure on all

Pa=X devices

¥ -If user commands are ready to execute,
issue them at this ime.

In multi-drop mode, the channel will poll for instruments 1 to the value set in the
MAX DEVICE COUNT parameter. For each device found, it will continuously poll
for data using command 3. After a certain number of iterations, the HART Driver
will ready the configuration data for the next device (if there is one). Each time
configuration information is acquired, it will be for a different slave device if more
than 1 slave is recognized by the channel. Less frequently, the channel will poll
for devices not found in the original search of the network using HART command
0. If communications is lost with all devices, the module will try to establish
communications with the devices using command 0. If user commands are
present and enabled, they will be executed after the data polling of the devices.
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Multi-drop Mode Example:

The intent is to show when using Multi-drop mode how the Auto-Poll DB Address
and Max Device Count parameters should be used.

If the configuration file sets the following parameters:

Parameter Value Config File Section
DB Address Status 3660

Auto-Poll DB Address 400 [HART PORT 0]
Max Device Count 15

DB Address Status 3661

Auto-Poll DB Address 1200 [HART PORT 1]
Max Device Count 15

DB Address Status 3662

Auto-Poll DB Address 2000 [HART PORT 2]
Max Device Count 15

DB Address Status 3663

Auto-Poll DB Address 2800 [HART PORT 3]
Max Device Count 15

The HART database has the following structure.

HART Database

° Auto-Poll block detail

WRITTEN
FROM ‘
PROCESSOR a0

400 Device Address 1 450
Auto-Poll Data :> Device Address 2 500
Channel 1 1100
Device Address 15 1150
Spare: 1150 10 1200
1200
1200 Device Address 1| .50
Auto-Poll Data |[—— > | DeviceAddress2 |45y
— 1900
Channel 2 Device Address 15 1850
Spare: 1950 to 2000 2000
2000 Device Address 1 2050
Auto-Poll Data |—— > | DeviceAddress2 1 544y
READ TO Channel 3 Py — ::x
PROCESSOR Spare: 2750 1o 2800 2800
2800 Device Address 1 2850
Auto-Poll Data |[——,> | DeviceAddress?_| 5909
— 3500
Channel 4 Device Address 15 35850
1600 Spare: 3550 to 3600
Status Area
Ch 11 stat 3660
annel 1 status 3661 .
Channel 2 status 1663 White Data Area
Channel 3 status 2664
L Channel 4 status 3665 D Read Data Area

The configuration file for this example shows that when the MAX Device Address
parameter is configured as 15, the module will reserve 750 words for each
channel (15 devices x 50 words each) even though not all devices may be
present on the network.
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8.3 RS-232 Configuration/Debug Port

This port is physically a DB-9 connection. This port permits a PC based terminal
emulation program to view configuration and status data in the module and to
control the module. The cable for communications on this port is shown in the

following diagram:

RS-232 Config/Debug Port Cable

DB-9 Male Config/Debug Port
RxD | 2 TxD
™D | 3 RxD
COM| 5 cOoM

The Ethernet port on this module (if present) is inactive.
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8.4  Application Port Connection

The PTQ-HART module has a single terminal connector to attach the module to
the HART networks. The following diagrams display the configuration of the
terminal connector:

CH1 C} OCH3
cHz( ) (icha
24vDC [
- +
" ] 2avoc
GND MO
— +
CH1 L +_:|CH1
CH2 — T]CHQ
. L
CH3
o JcHa
p—— + "
GND
DEBUG
CONFIG
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8.5 Example Field Terminations

Up to 15 One instrument per channel
instruments per

channel

Multi-drop Mode Point to Point Point to Point
(address 1to 15) Mode Mode with

(address 0to 15) Analog
(address 0 only)
Power Mode A Master Powered OK OK OK
24VDC connected instruments on all  |nstall 2500 1KQ  Install 1K resistor
to HART power 4 channels
terminals 1 and 2
on terminal block

Power Mode B Loop Powered OK OK OK

HART power instruments on 1 - differential or

terminals 1 and 2 or more channels single ended

on terminal block analog signal

left open Self Powered Not possible OK OK
instruments on 1 -differential or
or more channels single ended

analog signal
8.5.1 Notes

1 All four channels on the unit must be either Master Powered (Power Mode A)
or must be Loop or Self powered (Power Mode B). You cannot mix Power
Mode A and Power Mode B on the same unit. You can mix Loop powered
and Self powered instruments on the same unit. However, you cannot mix
Loop powered and Self powered instruments on the same channel.

2 For Master Powered, Multi-drop Mode and Point to Point Mode, a 1K, 1W
resistor must be connected across the + and - input terminals of each HART
channel. Resistors are supplied with each product.

3 When configuring loop powered instruments in a Power Mode B type multi-
drop network, use only one power supply per HART channel if you wish to
maintain channel to channel isolation. If channel to channel isolation is not
required, the same power supply may be used for all four channels. However,
a separate series resistor is required for each channel. An appropriately sized
resistor must be connected in series with the power supply for each channel.
The value and power rating of the resistor is dependant upon the number of
instruments in the loop and the length and gauge of the pair of wires
connecting the instruments to the unit. 250 Ohm, 3 Watt is a good, first
choice value.

4 If field instrument wiring is shielded, terminate shields at the ground terminals
of the HART connector. Do not terminate the shields at the instrument.
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5 For multi-drop applications, the 1KQ resistor should be normally used when
one transmitter is connected to the port. If you increase the number of
devices connected to a single port, you may need to reduce the size of the

resistor.
Master Powered + X
24\
(PDWGF MOde A) Power Power
Multidrop Network Supply _
.
T
+
% Channel
1
+
% Channel
2
+
% Channel
3
+
% Channel
4
15 HART Devi T L
evices 1000 Ohm T
Maximum per Channel 1 W Resister
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Loop Powered
(Power Mode B)
Multidrop Network

- +
250 Ohm Precision Resistor

24V
Power
Supply

HART Devices
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O

Master Powered

(Power Mode A) uv  — +
Point-to-Point SF'S;*;; Pover
Network _ )
=

Channel

Channel

HART Devices

Channel

Channel

— W W W W

-

1000 Ohm

1Watt Resister O
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Loop Powered

(Power Mode B) 24V
Point-to-Point Power
. Supply
Network with Analog
|
+
HART Device
+
4 - 20 mA Analog
— Input Module
i
250 Ohm Precision Resistor

{Part of Analog Module)
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Self Powered
(Power Mode B)
Point-to-Point
Network with Analog

HART Device

_/VV\_

4 - 20 mA Analog
Input Module

\

250 Ohm Precision Resistor
(Part of Analog Module)
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Master Powered

(Power Mode A) 24V .
Point-to-Point SF'SW“-I'"
Network with Analog ey _
HART Device

+

L AN

4 - 20 m& Analog
Input Module

\

250 Ohm Precision Resistor
(Part of Analog Module)
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8.6 Thermal Connector Port Details

The ProTalk module contains one thermal connector for 24VDC supply and four
HART channels.

Page 124 of 189 ProSoft Technology, Inc.
August 19, 2011



PTQ-HART ¢ Quantum Platform Reference
HART Multi-drop Network Interface Module for Quantum User Manual

8.7 PTQ-HART Error Status Table

This section contains a listing of the PTQ-HART module's status data area.

8.7.1 Error/Status Data Block

Offset Content Description
4000 Program Scan This value is incremented each time a complete program cycle
Count occurs in the module.
4001 to Product Code These two registers contain the product code of "HRT5 "
4003
4004 to Product Version  These two registers contain the product version for the currently
4005 running software.
4006 to Operating These two registers contain the month and year values for the
4007 System program operating system.
4008 Run Number These two registers contain the run number value for the
currently running software.
4009 Read Block This field contains the total number of read blocks transferred
Count from the module to the processor.
4010 Write Block This field contains the total number of write blocks transferred
Count from the processor to the module.
4011 Parse Block This field contains the total number of blocks successfully parsed
Count that were received from the processor.
4012 Reserved Not used
4013 Command Block This field contains the total number of command blocks received
Count from the processor for enable and disable requests.
4014 Error Block This field contains the total number of block errors recognized by
Count the module.
4015 Port 1 State Port 1 state machine value (used for debugging)
4016 Comm State Port 1 communication state machine value (used for debugging)
4017 Device Status Each bit in this word corresponds to a slave address on the
(bit mapped) network starting at bit 1 for slave address 1. Bit 0 is not used. If
the bit is set, the slave is in error. If the bit is clear (0), the slave is
not in error.
4018 Device Poll List  Each bit in this word corresponds to a slave address on the
(bit mapped) network starting at bit 1 for slave address 1. Bit 0 is not used. If

the bit is set, the slave is in the poll list. If the bit is clear (0), the
slave is not in the poll list.

4019 Device With Each bit in this word corresponds to a slave address on the
Long Address network starting at bit 1 for slave address 1. Bit O is not used. If
(bit mapped) the bit is set, the slave uses the long address. If the bit is clear

(0), the slave does not use the long address.

4020 Current This field contains the index of the current command to execute.
Command

4021 Command This field contains the total number of request messages issued
Request Count  on the port.

4022 Command This field contains the total number of response messages
Response Count received from devices on the network.

4023 Configuration Configuration error word (see table)
Error Word
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4024 Current Error Current error code for port
Code
4025 Last Error Code Last error code reported for port
4026 Port 2 State Port 2 state machine value (used for debugging)
4027 Comm State Port 2 communication state machine value (used for debugging)
4028 Device Status Each bit in this word corresponds to a slave address on the
(bit mapped) network starting at bit 1 for slave address 1. Bit O is not used. If
the bit is set, the slave is in error. If the bit is clear (0), the slave is
not in error.
4029 Device Poll List ~ Each bit in this word corresponds to a slave address on the
(bit mapped) network starting at bit 1 for slave address 1. Bit 0 is not used. If
the bit is set, the slave is in the poll list. If the bit is clear (0), the
slave is not in the poll list.
4030 Device With Each bit in this word corresponds to a slave address on the
Long Address network starting at bit 1 for slave address 1. Bit O is not used. If
(bit mapped) the bit is set, the slave uses the long address. If the bit is clear
(0), the slave does not use the long address.
4031 Current This field contains the index of the current command to execute.
Command
4032 Command This field contains the total number of request messages issued
Request Count  on the port.
4033 Command This field contains the total number of response messages
Response Count received from devices on the network.
4034 Configuration Configuration error word (see table).
Error Word
4035 Current Error Current error code for port.
Code
4036 Last Error Code Last error code reported for port.
4037 Port 3 State Port 3 state machine value (used for debugging).
4038 Comm State Port 3 communication state machine value (used for debugging).
4039 Device Status Each bit in this word corresponds to a slave address on the
(bit mapped) network starting at bit 1 for slave address 1. Bit O is not used. If
the bit is set, the slave is in error. If the bit is clear (0), the slave is
not in error.
4040 Device Poll List ~ Each bit in this word corresponds to a slave address on the
(bit mapped) network starting at bit 1 for slave address 1. Bit 0 is not used. If
the bit is set, the slave is in the poll list. If the bit is clear (0), the
slave is not in the poll list.
4041 Device With Each bit in this word corresponds to a slave address on the
Long Address network starting at bit 1 for slave address 1. Bit 0 is not used. If
(bit mapped) the bit is set, the slave uses the long address. If the bit is clear
(0), the slave does not use the long address.
4042 Current This field contains the index of the current command to execute.
Command
4043 Command This field contains the total number of request messages issued
Request Count on the port.
4044 Command This field contains the total number of response messages

Response Count

received from devices on the network.
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Offset Content Description
4045 Configuration Configuration error word (see table).
Error Word
4046 Current Error Current error code for port.
Code
4047 Last Error Code  Last error code reported for port.
4048 Port 4 State Port 4 state machine value (used for debugging).
4049 Comm State Port 4 communication state machine value (used for debugging).
4050 Device Status Each bit in this word corresponds to a slave address on the
(bit mapped) network starting at bit 1 for slave address 1. Bit 0 is not used. If
the bit is set, the slave is in error. If the bit is clear (0), the slave is
not in error.
4051 Device Poll List ~ Each bit in this word corresponds to a slave address on the
(bit mapped) network starting at bit 1 for slave address 1. Bit 0 is not used. If
the bit is set, the slave is in the poll list. If the bit is clear (0), the
slave is not in the poll list.
4052 Device With Each bit in this word corresponds to a slave address on the
Long Address network starting at bit 1 for slave address 1. Bit O is not used. If
(bit mapped) the bit is set, the slave uses the long address. If the bit is clear
(0), the slave does not use the long address.
4053 Current This field contains the index of the current command to execute.
Command
4054 Command This field contains the total number of request messages issued
Request Count  on the port.
4055 Command This field contains the total number of response messages
Response Count received from devices on the network.
4056 Configuration Configuration error word (see table).
Error Word
4057 Current Error Current error code for port.
Code
4058 Last Error Code Last error code reported for port.
4059 to Reserved Not used.
4246
4247 Read Block ID Block identification code of 0 or -1 to indicate a status data block.
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The following table defines the contents of the configuration error word. Each bit
in the word corresponds to an error condition recognized when the module is
configured. There is a separate word for each application port. This data is
reported in the status data area previously defined.

Bit Code Description

0 0x0001 Enabled not setto Y or N

1 0x0002 Enable Handheld not setto Y or N

2 0x0004 Primary Master not setto Y or N

3 0x0008 Invalid Preambles (1 to 50)

4 0x0010 Invalid Short Address Retries (0 to 50)

5 0x0020 Invalid Long Address Retries (0 to 50)

6 0x0040 Invalid Retries After Error (0 to 50)

7 0x0080 Invalid Poll Time After Error (0 to 10000)
8 0x0100 Invalid DB Address Status

9 0x0200 Invalid Command Count

10 0x0400 Memory Error in allocating commands

11 0x0800 Memory Error in allocating command fixed data
12 0x1000 Memory Error in allocating TX/RX buffers
13 0x2000 HART Board not found

14 0x4000 Cannot initialize HART channel

15 0x8000

Each command in the command list for each HART channel has a word value for
a status error code. This error data list can be read using the
Configuration/Debug Port and can be placed in the module’s internal database
using the Error/Status Offset parameter for each port. Accessing the Debug
capabilities of the module is accomplished by connecting a PC to the Debug port,
then running a terminal emulation program. This status error code is the first
word of the Integer Data Block returned from every HART command executed.
This word has information about the execution of the command by the HART
device.

Refer to the following section for a listing of the Error Codes to interpret the
status error codes present in the integer data area. The following illustration
shows the location of each error word in the data block:

Word Offset Description

0 Command 0 Error Value
Command 99 Error Value

99
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The module error codes are listed in this section. Error codes returned from the
HART device are placed at the first word of the integer data block in the Virtual
Database. The error codes are formatted in the word as follows:

If the most-significant bit of the word contains "1", then the most significant byte
has a communication error code. The least-significant byte of the word will
contain "0".

If the most-significant bit of the word contains "0", the most significant byte
contains a command error code. In this case, the least-significant byte contains
device malfunction information.

If this word value is "-1" (or OXFFFF), it means that the command timed out.

Use the error codes returned for each command in the list to determine the
success or failure of the command. If the command fails, use the error code to
determine the cause of failure.

8.7.2 Protocol Error Codes

These are error codes that are part of the HART protocol. The standard HART
error codes are shown in the following tables:

Error Code Word
First Byte I Second Byte
765421 o7 ]e][s]4]3]2]1]0

BIT 7 OF FIRST BYTE = 1: COMMUNICATION ERROR

FIRST BYTE

BIT 6 Parity Error

BIT 5 Overrun Error

BIT 4 Framing Error

BIT 3 Checksum Error
BIT 2 Reserved

BIT 1 RX Buffer Overflow
BITO Undefined
SECOND BYTE

BITOtoBIT7 AllO

BIT 7 OF FIRST BYTE = 0: COMMAND ERROR

FIRST BYTE
Bits 6 to O (not bit-mapped):
0 No Error
1 Undefined
2 Invalid Selection
3 Passed Parameter Too Large
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BIT 7 OF FIRST BYTE = 0: COMMAND ERROR

4 Passed Parameter Too Small

5 Too Few Data Bytes Received

6 Transmitter-Specific Command Error
7 In Write-Protect Mode

81015 Command Specific Errors (see Below)
16 Access Restricted

32 Device is Busy

64 Command not Implemented
SECOND BYTE

BIT7 Device Malfunction

BIT 6 Configuration Changed

BIT5 Cold Start

BIT 4 Unused

BIT 3 Output Current Fixed

BIT 2 Analog Output Saturated

BIT 1 Variable (Not Primary) Out of Limits
BITO Primary Variable Out of Limits

Command Specific Errors

8

Update Failed
Update In Progress
Set to Nearest Possible Value

Applied Process Too High
Lower Range Value Too High
Not in Fixed Current Mode

10

Applied Process Too Low
Lower Range Value Too Low
Multi-drop Not Supported

11

In Multi-drop Mode
Invalid Transmitter Variable Code
Upper Range Value Too High

12

Invalid Unit Code
Upper Range Value Too Low

13

Both Range Values Out of Limits

14

Pushed Upper Range Value Over Limit
Span Too Small
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The command error codes are constantly updated between the Quantum
processor and the module. The command error codes are copied to the following
address in the database:

Port Start Address End Address
0 4100 4199
1 4200 4299
2 4300 4399
3 4400 4499
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8.8 HART Universal Commands

COMMAND 00 - Read Unique Identifier

Description

This command gets the long address of the HART device plus other
manufacturer information like Manufacturer ID, Device Type Code, Software
Revision, Hardware Revision, and so on.

Write Parameters
NONE

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
1 Constant "254" Manufacturer Identification Code
2 Manufacturer Device Type Code Number of Preambles
3 Universal Command Revision Transmitter Specific Command Revision
4 Software Revision Hardware Revision
5 Device Function Flags Device ID Number 1
6 Device ID Number 2 Device ID Number 3
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COMMAND 01 - Read Primary Variable

Description

This command gets the device Primary Variable and the Primary Variable Units

Write Parameters
NONE

Floating Point Data Returned

Word High Byte Low Byte
0 Primary Variable Value

1

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD

1 Primary Variable Units Code 0
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COMMAND 02 - Read Current And Percent Of Range

Description

This command gets the current of the loop that is forced by the HART device and
the Percent of Range of the Current.

Write Parameters
NONE

Floating Point Data Returned

Word High Byte Low Byte
0 Current (mA)

1

2 Percent of Range

w

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
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COMMAND 03 - Read Dynamic Variables
Description
This command gets the current and four (predefined) dynamic Variables.

Write Parameters
NONE

Floating Point Data Returned

Word High Byte Low Byte
0 Current (mA)

1

2 Primary Variable
3

4 Second Variable
5

6 Third Variable

7

8 Fourth Variable
9

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
1 Primary Variable Units Code Second Variable Units Code
2 Third Variable Units Code Fourth Variable Units Code
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COMMAND 06 - Write Polling Address

Description

This command sets the polling address of a HART device. Extreme care should
be taken when you use this command because you can loose the communication
with the device.

Write Parameters

Word  High Byte Low Byte
0 Polling Address Polling Address

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
1 Polling Address 0
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COMMAND 12 - Read Message

Description

This command reads an ASCIl message contained in the HART Device and
written by the Write Message command 17.

Write Parameters
NONE

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
1 Message ASCII Character 0 Message ASCII Character 1
2 Message ASCII Character 2 Message ASCII Character 3
14 Message ASCII Character 28 Message ASCII Character 29
15 Message ASCII Character 30 Message ASCII Character 31
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COMMAND 13 - Read Tag, Descriptor and Date

Description

This command reads an ASCII Tag which identifies the device, an ASCII
descriptor of the device and the last Date it has been configured.

Write Parameters
NONE

Floating Point Data Returned
NONE

Integer Data Returned

Word High Byte Low Byte
0 STATUS WORD
1 TAG ASCII Character 0 TAG ASCII Character 1
2 TAG ASCII Character 2 TAG ASCII Character 3
3 TAG ASCII Character 4 TAG ASCII Character 5
4 TAG ASCII Character 6 TAG ASCII Character 7
5 Descriptor ASCII Character 0 Message ASCII Character 1
12 Descriptor ASCII Character 14 Message ASCII Character 15
13 Date Date
14 Date 0
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COMMAND 14 - Read PV Sensor Info

Description
This command gets information about the Primary Variable sensor, like limits and
span.

Write Parameters
NONE

Floating Point Data Returned

Word  High Byte Low Byte
0 Upper Sensor Limit

1

2 Lower Sensor Limit

3

4 Minimum Span

5

Integer Data Returned

Word High Byte Low Byte
0 STATUS WORD
1 Sensor Serial Number 0 Sensor Serial Number 1
2 Sensor Serial Number 2 Unit Codes for Sensor Limits and Span
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COMMAND 15 - Read Output Information

Description

This command gets information about the Primary Variable Output Information.

Write Parameters
NONE

Floating Point Data Returned

Word High Byte Low Byte

0 Upper Range Value

1

2 Lower Range Value

3

4 Damping Value (Sec)

5

Integer Data Returned

Word  High Byte Low Byte

0 STATUS WORD

1 Alarm Select Code Transfer Function Code
2 Primary Variable Range Units Code Write-Protect Code
2 Private-Label Distributor Code 0
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COMMAND 16 - Read Final Assembly Number

Description
This command reads the final assembly number of the HART device.

Write Parameters
NONE

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
1 Final Assembly Number 0 Final Assembly Number 1
2 Final Assembly Number 2 0
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COMMAND 17 - Write Message

Description

This command writes an ASCIlI message contained in the HART Device and that
can be read with command 12.

Write Parameters

Word  High Byte Low Byte

0 Packed ASCIl Message Byte 0 Packed ASCIl Message Byte 1

1 Packed ASCIl Message Byte 2 Packed ASCIl Message Byte 3
11 Packed ASCII Message Byte 22 Packed ASCII Message Byte 23

Floating Point Data Returned
NONE

Integer Data Returned

Word High Byte Low Byte
0 STATUS WORD
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COMMAND 18 - Write Tag, Descriptor and Date

Description

This command writes an ASCII Tag which identifies the device, an ASCII
descriptor of the device and the last Date it has been configured.

Write Parameters

Word  High Byte Low Byte

0 Packed ASCII TAG Byte 0 Packed ASCII TAG Byte 1

1 Packed ASCII TAG Byte 2 Packed ASCII TAG Byte 3

2 Packed ASCII TAG Byte 4 Packed ASCII TAG Byte 5

3 Packed ASCII Descriptor Byte 0 Packed ASCII Descriptor Byte 1
Packed ASCII Descriptor Byte 10 Packed ASCII Descriptor Byte 11
Date Date

10 Date 0

Floating Point Data Returned

NONE

Integer Data Returned

Word  High Byte Low Byte

0 STATUS WORD

1 TAG ASCII Character 0 TAG ASCII Character 1

2 TAG ASCII Character 2 TAG ASCII Character 3

3 TAG ASCII Character 4 TAG ASCII Character 5

4 TAG ASCII Character 6 TAG ASCII Character 7

5 Descriptor ASCII Character 0 Message ASCII Character 1

12 Descriptor ASCII Character 14 Message ASCII Character 15

13 Date Date

14 Date 0
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COMMAND 19 - Write Final Assembly Number

Description
This command writes the final assembly number of the HART device.

Write Parameters

Word High Byte Low Byte
0 Final Assembly Number O Final Assembly Number 1
1 Final Assembly Number 2 Final Assembly Number 2

Floating Point Data Returned:
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
1 Final Assembly Number 0 Final Assembly Number 1
2 Final Assembly Number 2 0
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8.9 HART Common Practice Commands

COMMAND 33 - Read Transmitter Variables

Description
This command gets four user selected dynamic Variables.

Write Parameters

Word

High Byte

Low Byte

0

Transmitter Variable Code For Slot 0

Transmitter Variable Code For Slot 1

1

Transmitter Variable Code For Slot 2

Transmitter Variable Code For Slot 3

Floating Point Data Returned

Word  High Byte Low Byte

0 Variable for Slot 0

1

2 Variable for Slot 0

3

4 Variable for Slot 2

5

6 Variable for Slot 3

7

Integer Data Returned

Word  High Byte Low Byte

0 STATUS WORD

1 Transmitter Variable Code For Slot 0 Units Code for Slot 0 Variable
2 Transmitter Variable Code For Slot 1 Units Code for Slot 1 Variable
3 Transmitter Variable Code For Slot 2 Units Code for Slot 2 Variable
4 Transmitter Variable Code For Slot 3 Units Code for Slot 3 Variable
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COMMAND 34 - Write Damping Value

Description
This command writes the damping value of a HART device.

Write Parameters

Word High Byte Low Byte
0 Floating Point Damping Value (Sec)

1

Floating Point Data Returned
Word High Byte Low Byte

0 Floating Point Damping Value (Sec)
1

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
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COMMAND 35 - Write Range Values

Description
This command writes the Upper and Lower range of the Primary Variable

Write Parameters

Word

High Byte

Low Byte

0

Range Units Code

Floating Point Upper Range Value (Byte 0)

Floating Point Upper Range Value (Byte 1

Floating Point Upper Range Value (Byte 2)

Floating Point Upper Range Value (Byte 3

Floating Point Lower Range Value (Byte 0)

Floating Point Lower Range Value (Byte 1

Floating Point Lower Range Value (Byte 2)

AW |IN|~

—_ |~~~

)
)
)
)

Floating Point Lower Range Value (Byte 3

Floating Point Lower Range Value (Byte 3)

Floating Point Data Returned

Word  High Byte Low Byte
0 Upper Range Value

1

2 Lower Range Value

3

Integer Data Returned

Word High Byte Low Byte
0 STATUS WORD

1 Range Units Code 0
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COMMAND 36 - Set Upper Range Value

Description

This command is similar in effect to push the SPAN button of the HART device
but doing it remotely through the HART network.

Write Parameters
NONE

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
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COMMAND 37 - Set Lower Range Value

Description

This command is similar in effect to push the ZERO button of the HART device
but doing it remotely through the HART network.

Write Parameters
NONE

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
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COMMAND 38 - Reset Configuration Changed Flag

Description

This command resets the status bit that indicates that configuration has been
changed.

Write Parameters
NONE

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
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COMMAND 39 - EEPROM Control

Description
This command operates over the EEPROM changing its settings.

Write Parameters

Word High Byte Low Byte
0 EEPROM Control Code EEPROM Control Code

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
1 EEPROM Control Code 0
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COMMAND 40 - Enter Exit Fixed Current Mode

Description
This command writes the damping value of a HART device.

Write Parameters

Word High Byte Low Byte
0 Floating Point Current (mA)

1

Floating Point Data Returned

Word High Byte Low Byte
0 Floating Point Current (mA)

1

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
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COMMAND 41 - Perform Transmitter Self Test

Description

This command starts the HART device Self Test to find if there is any problem
with the device hardware.

Write Parameters
NONE

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
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COMMAND 42 - Perform Master Reset

Description
This command performs a master reset in the HART device.

Write Parameters
NONE

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
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COMMAND 43 - Set PV Zero

Description
This command forces the Primary Value to Zero.

Write Parameters
NONE

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
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COMMAND 44 - Write PV Units

Description
This command changes the setting of the Primary Variable units.

Write Parameters

Word High Byte Low Byte
0 Primary Variable Units Code Primary Variable Units Code

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
1 Primary Variable Units Code 0
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COMMAND 45 - Trim DAC Zero

Description

This command calibrates the device Digital to analog converter zero. This is
done by writing the same current value that is measured in the loop.

Write Parameters

Word  High Byte Low Byte
0 Floating Point measured current (mA)

1

Floating Point Data Returned

Word  High Byte Low Byte
0 Floating Point Current (mA)

1

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
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COMMAND 46 - Trim DAC Gain

Description

This command calibrates the device Digital to analog converter gain. This is done
by writing the same current value that is measured in the loop.

Write Parameters

Word  High Byte Low Byte
0 Floating Point Measured Current (mA)

1

Floating Point Data Returned

Word  High Byte Low Byte
0 Floating Point Current (mA)

1

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
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COMMAND 47 - Write Transfer Function

Description
This command changes the setting of the Transfer Function of the HART device.

Write Parameters

Word High Byte Low Byte

0 Transfer Function Code Transfer Function Code

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
1 Transfer Function Code 0
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COMMAND 48 - Read Additional Transmitter Status

Description

This command gets extended information about the status of the Transmitter.
This information is specific for each transmitter.

Write Parameters
NONE

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
1 Additional Status (Byte 0) Additional Status (Byte 1)
2 Additional Status (Byte 2) Additional Status (Byte 3)
13 Additional Status (Byte 24) 0
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COMMAND 49 - Write PV Sensor Serial Number

Description

This command changes the sensor serial number of the Primary Variable.

Write Parameters

Word High Byte

Low Byte

0 Sensor Serial Number (Byte 0)

Sensor Serial Number (Byte 1)

1 Sensor Serial Number (Byte 2)

Sensor Serial Number (Byte 2)

Floating Point Data Returned
NONE

Integer Data Returned

Word High Byte Low Byte

0 STATUS WORD

1 Sensor Serial Number (Byte 0) Sensor Serial Number (Byte 1)
2 Sensor Serial Number (Byte 2) 0
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COMMAND 50 - Read Dynamic Variable Assignments

Description

This command gets the actual assignment of the Dynamic Variables returned
with command 3.

Write Parameters
NONE

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
1 Transmitter Variable Code For Primary Transmitter Variable Code For Second
Variable Variable
2 Transmitter Variable Code For Third Transmitter Variable Code For Fourth
Variable Variable
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COMMAND 51 - Write Dynamic Variable Assignments

Description

This command sets the assignment of the Dynamic Variables returned with
command 3.

Write Parameters

Word

High Byte

Low Byte

0

Transmitter Variable Code For Primary
Variable

Transmitter Variable Code For Second
Variable

Transmitter Variable Code For Third

Transmitter Variable Code For Fourth

Variable Variable

Floating Point Data Returned

NONE

Integer Data Returned

Word  High Byte Low Byte

0 STATUS WORD

1 Transmitter Variable Code For Primary Transmitter Variable Code For Second
Variable Variable

2 Transmitter Variable Code For Third Transmitter Variable Code For Fourth

Variable

Variable
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COMMAND 52 - Set Transmitter Variable Zero

Description
This command forces a selected transmitter variable to zero.

Write Parameters

Word High Byte Low Byte
0 Transmitter Variable Code Transmitter Variable Code

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
1 Primary Variable Units Code 0
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COMMAND 53 - Write Transmitter Variable Units

Description
This command changes a selected transmitter variable unit.

Write Parameters:

Word High Byte Low Byte
0 Transmitter Variable Code Transmitter Variable Units Code

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
1 Primary Variable Units Code Transmitter Variable Units Code
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COMMAND 54 - Read Transmitter Variable Information

Description
This command gets information about any selected transmitter variable sensor.

Write Parameters

Word

High Byte

Low Byte

0

Transmitter Variable Code

Transmitter Variable Code

Floating Point Data Returned

Word  High Byte Low Byte

0 Transmitter Variable Upper Limit

1

2 Transmitter Variable Lower Limit

3

4 Transmitter Variable Damping Value (Sec)

5

Integer Data Returned

Word  High Byte Low Byte

0 STATUS WORD

1 Transmitter Variable Code Sensor Serial Number 0
1 Sensor Serial Number 1 Sensor Serial Number 2
2 Unit Code for Limits 0
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COMMAND 55 - Write Transmitter Variable Damping Value

Description

This command writes the Damping Value of a user selected transmitter variable.

Write Parameters

Word High Byte Low Byte
0 Transmitter Variable Code Transmitter Variable Damping Value (Byte
0)
1 Transmitter Variable Damping Value (Byte = Transmitter Variable Damping Value (Byte
1) 2)
2 Transmitter Variable Damping Value (Byte = Transmitter Variable Damping Value (Byte
3) 3)

Floating Point Data Returned

Word  High Byte Low Byte
0 Transmitter Variable Damping Value

1

Integer Data Returned

Word High Byte Low Byte
0 STATUS WORD

1 Transmitter Variable Code 0
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COMMAND 56 - Write Transmitter Variable Sensor Serial Number

Description

This command writes the Serial Number of a user selected transmitter variable.

Write Parameters

Word High Byte Low Byte
0 Transmitter Variable Code Transmitter Variable Sensor Serial Number
(Byte 0)
1 Transmitter Variable Sensor Serial Number Transmitter Variable Sensor Serial Number
(Byte 1) (Byte 2)

Floating Point Data Returned
NONE

Integer Data Returned

Word High Byte Low Byte
0 STATUS WORD
1 Transmitter Variable Code Transmitter Variable Sensor Serial Number
(Byte 0)
2 Transmitter Variable Sensor Serial Number Transmitter Variable Sensor Serial Number
(Byte 1) (Byte 2)
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COMMAND 57 - Read Unit Tag Descriptor Date

Description

This command reads an ASCII Tag which identifies the device, an ASCII
descriptor of the device and the last Date it has been configured.

Write Parameters
NONE

Floating Point Data Returned
NONE

Integer Data Returned

Word High Byte

Low Byte

0 STATUS WORD

1 TAG ASCII Character 0 TAG ASCII Character 1

2 TAG ASCII Character 2 TAG ASCII Character 3

3 TAG ASCII Character 4 TAG ASCII Character 5

4 TAG ASCII Character 6 TAG ASCII Character 7

5 Descriptor ASCII Character 0 Message ASCII Character 1
12 Descriptor ASCII Character 14 Message ASCII Character 15
13 Date Date

14 Date 0

ProSoft Technology, Inc.
August 19, 2011

Page 169 of 189



Reference
User Manual

PTQ-HART ¢ Quantum Platform

HART Multi-drop Network Interface Module for Quantum

COMMAND 58 - Write Unit Tag Descriptor Date

Description

This command writes an ASCII Tag which identifies the device, an ASCII
descriptor of the device and the last Date it has been configured.

Write Parameters:

Word  High Byte Low Byte

0 Packed ASCII TAG Byte 0 Packed ASCII TAG Byte 1

1 Packed ASCII TAG Byte 2 Packed ASCII TAG Byte 3

2 Packed ASCII TAG Byte 4 Packed ASCII TAG Byte 5

3 Packed ASCII Descriptor Byte 0 Packed ASCII Descriptor Byte 1

Packed ASCII Descriptor Byte 10

Packed ASCII Descriptor Byte 11

Date Date
10 Date 0
Floating Point Data Returned
NONE
Integer Data Returned
Word  High Byte Low Byte

0 STATUS WORD

1 TAG ASCII Character 0 TAG ASCII Character 1

2 TAG ASCII Character 2 TAG ASCII Character 3

3 TAG ASCII Character 4 TAG ASCII Character 5

4 TAG ASCII Character 6 TAG ASCII Character 7

5 Descriptor ASCII Character 0 Message ASCII Character 1
12 Descriptor ASCII Character 14 Message ASCII Character 15
13 Date Date

14 Date 0
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COMMAND 59 - Write Number Of Response Preambles

Description

This command sets the number of preambles that the HART slave will use in

every command response.

Write Parameters

Word  High Byte

Low Byte

0 Number of Response Preambles

Number of Response Preambles

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
1 Number of Response Preambles 0
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COMMAND 108 - Write Burst Mode Command Number

Description

This command sets the command number that the HART device will use in Burst
Mode.

Write Parameters

Word  High Byte Low Byte

0 Burst Mode Command Number Burst Mode Command Number

Floating Point Data Returned
NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD
1 Burst Mode Command Number 0
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COMMAND 109 - Burst Mode Control

Description

This command sets the HART device Burst Mode.

Write Parameters

Word High Byte

Low Byte

0 Burst Mode Control Code

Burst Mode Control Code

Floating Point Data Returned

NONE

Integer Data Returned

Word  High Byte Low Byte
0 STATUS WORD

1 Burst Mode Control Code 0
1=0N

0 = Off
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COMMAND 110 - Read All Dynamic Variables

Description
This command gets all dynamic Variables.

Write Parameters
NONE

Floating Point Data Returned
Word High Byte Low Byte

0 Primary Variable
1

2 Second Variable
3

4 Third Variable

5

6 Fourth Variable
7

Integer Data Returned

Word High Byte Low Byte
0 STATUS WORD
1 Primary Variable Units Code Second Variable Units Code
2 Third Variable Units Code Fourth Variable Units Code
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8.10 Frequently Asked Questions

How fast do the "Backplane Data Exchange" commands run?

The "Backplane Data Exchange" commands will execute one at a time during the
I/O service interval of the PLC. What this means is that if you had a list of 10
commands at the end of every PLC scan one command would execute. This
would mean that it would take 10 PLC scans to execute the 10 commands
contained within the "Backplane Data Exchange" section of the configuration file.

What is the maximum number of words | can transfer with a "Backplane Data Exchange”
command?

For command types 1 & 2 you may move up to 130 words with each command.
Function 3 is somewhat different in that it provides only 64 words of data
movement BUT because it is intended to solve very specialized operations its
size must be restricted.

Do | need to use "Backplane Data Exchange" function 3?

The only time you should need it is if you are using the HARTSNET, HART or
one of the IEC protocols. If you are using one of these protocols then you can
find sample structured text examples included in the manual for these protocols.
In all other instances you should not need to use this function.

How much data can | transfer between the PLC and the Module.

You can enter up to 100 commands in the [BACKPLANE DATA EXCHANGE]
section of the configuration file. The limit for any single execution of a Function 1
or 2 is 130 words but you may enter multiple commands to transfer more data.

How do | configure the module?

The ProTalk requires a simple text based configuration file to make it operational.
For a really quick tutorial on the modules communications with the PLC you
should review the [QUICK START GUIDE] or for more in depth information the
chapter on "Backplane Data Exchange" should answer most questions.

What software application is required for my Ladder Logic?

The design of the module should be software independent and for many
installations minimal or possibly no ladder will be required. The section on
"Backplane Data Exchange" offers to samples to help in the few instances where
ladder is required.

What kind of data transfer rates can | expect between the PLC and the module?

Data transfer rates between the PLC and the module depend on a number of
variables, among them the number of words being transferred per command, the
amount of other network traffic at the time data is being transferred, and overall
processor scan times.
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Is a .MDC available for configuration of the Module?

Yes. The CDROM that ships with the module should have a version for both
Concept 2.5 and 2.6 in the ProTalk directory.

Does the module work in a remote rack?

The module is designed to be located in the chassis with the PLC and will not
operate in a remote chassis. If your application requires remote placement of the
communication device you should investigate the other members of the ProLinx
family such as the 4202-MNET-DFCM (if you require DF1 connectivity for
example although many others are available). This module for example would
allow you to communicate with DF1 devices and allow you to map the contents of
its memory using Modbus TCP/IP.

Can | use the ProTalk module in a hot backup system?

Support for Hot Backup is not currently implemented in the module. We are
currently investigating the addition of this functionality but until this development
can be finalized it may be possible to use one of the 4000 series of ProLinx
Communication products. Please call our technical support technicians when
considering this application.

Should I configure the port to use Multi-drop or Point to Point mode?

If you are considering using more than one device connected to the port you
should configure the port to use Multi-drop mode. In this case the port will poll all
slave addresses between 1 and "Max Device Count" (this is a parameter that can
be configured in the configuration file).

If the port is configured for point to point operation only slave address 0 will be
polled.
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9 Support, Service & Warranty

In This Chapter
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« Return Material Authorization (RMA) Policies and Conditions............. 179
% LIMITED WARRANTY ...ttt e 181

Contacting Technical Support

ProSoft Technology, Inc. (ProSoft) is committed to providing the most efficient
and effective support possible. Before calling, please gather the following
information to assist in expediting this process:

1 Product Version Number
2 System architecture
3 Network details

If the issue is hardware related, we will also need information regarding:

Module configuration and associated ladder files, if any

Module operation and any unusual behavior

Configuration/Debug status information

LED patterns

Details about the serial, Ethernet or fieldbus devices interfaced to the module,
if any.

O~ wWNPEF

Note: For technical support calls within the United States, an after-hours answering system allows
24-hour/7-days-a-week pager access to one of our qualified Technical and/or Application Support

Engineers.
Internet Web Site: www.prosoft-technology.com/support
E-mail address: support@prosoft-technology.com
Asia Pacific Tel: +603.7724.2080, E-mail: asiapc@prosoft-technology.com
(location in Malaysia) Languages spoken include: Chinese, English
Asia Pacific Tel: +86.21.5187.7337 x888, E-mail: asiapc@prosoft-technology.com
(location in China) Languages spoken include: Chinese, English
Europe Tel: +33 (0) 5.34.36.87.20,
(location in Toulouse, E-mail: support. EMEA@prosoft-technology.com
France) Languages spoken include: French, English
Europe Tel: +971-4-214-6911,
(location in Dubai, UAE) E-mail: mea@prosoft-technology.com
Languages spoken include: English, Hindi
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North America
(location in California)

Tel: +1.661.716.5100,
E-mail: support@prosoft-technology.com
Languages spoken include: English, Spanish

Latin America
(Oficina Regional)

Tel: +1-281-2989109,
E-Mail: latinam@prosoft-technology.com
Languages spoken include: Spanish, English

Latin America
(location in Puebla, Mexico)

Tel: +52-222-3-99-6565,
E-mail: soporte@prosoft-technology.com
Languages spoken include: Spanish

Brasil
(location in Sao Paulo)

Tel: +55-11-5083-3776,
E-mail: brasil@prosoft-technology.com
Languages spoken include: Portuguese, English

Page 178 of 189

ProSoft Technology, Inc.
August 19, 2011



PTQ-HART ¢ Quantum Platform
HART Multi-drop Network Interface Module for Quantum

9.1

Return Material Authorization (RMA) Policies and Conditions

The following Return Material Authorization (RMA) Policies and Conditions
(collectively, "RMA Policies") apply to any returned product. These RMA Policies
are subject to change by ProSoft Technology, Inc., without notice. For warranty
information, see Limited Warranty (page 181). In the event of any inconsistency
between the RMA Policies and the Warranty, the Warranty shall govern.

9.1.1 Returning Any Product

a) In order to return a Product for repair, exchange, or otherwise, the
Customer must obtain a Return Material Authorization (RMA) number
from ProSoft Technology and comply with ProSoft Technology shipping
instructions.

b) In the event that the Customer experiences a problem with the Product for
any reason, Customer should contact ProSoft Technical Support at one of
the telephone numbers listed above (page 177). A Technical Support
Engineer will request that you perform several tests in an attempt to
isolate the problem. If after completing these tests, the Product is found to
be the source of the problem, we will issue an RMA.

c) All returned Products must be shipped freight prepaid, in the original
shipping container or equivalent, to the location specified by ProSoft
Technology, and be accompanied by proof of purchase and receipt date.
The RMA number is to be prominently marked on the outside of the
shipping box. Customer agrees to insure the Product or assume the risk
of loss or damage in transit. Products shipped to ProSoft Technology
using a shipment method other than that specified by ProSoft Technology,
or shipped without an RMA number will be returned to the Customer,
freight collect. Contact ProSoft Technical Support for further information.

d) A 10% restocking fee applies to all warranty credit returns, whereby a
Customer has an application change, ordered too many, does not need,
etc. Returns for credit require that all accessory parts included in the
original box (i.e.; antennas, cables) be returned. Failure to return these
items will result in a deduction from the total credit due for each missing
item.
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9.1.2 Returning Units Under Warranty

A Technical Support Engineer must approve the return of Product under ProSoft
Technology’s Warranty:

a) A replacement module will be shipped and invoiced. A purchase order will
be required.

b) Credit for a product under warranty will be issued upon receipt of
authorized product by ProSoft Technology at designated location
referenced on the Return Material Authorization

i. Ifadefectis found and is determined to be customer generated, or if
the defect is otherwise not covered by ProSoft Technology s warranty,
there will be no credit given. Customer will be contacted and can
request module be returned at their expense;

ii. If defectis customer generated and is repairable, customer can
authorize ProSoft Technology to repair the unit by providing a
purchase order for 30% of the current list price plus freight charges,
duties and taxes as applicable.

9.1.3 Returning Units Out of Warranty

a) Customer sends unit in for evaluation to location specified by ProSoft
Technology, freight prepaid.

b) If no defect is found, Customer will be charged the equivalent of $100
USD, plus freight charges, duties and taxes as applicable. A new
purchase order will be required.

c) If unitis repaired, charge to Customer will be 30% of current list price
(USD) plus freight charges, duties and taxes as applicable. A new
purchase order will be required or authorization to use the purchase order
submitted for evaluation fee.

The following is a list of non-repairable units:

3150 - All

3750

3600 - All

3700

3170 - All

3250

1560 - Can be repaired, only if defect is the power supply
1550 - Can be repaired, only if defect is the power supply
3350

3300

1500 - All

O O 0O OO OO O0OOo0OOoOOo

Page 180 of 189 ProSoft Technology, Inc.
August 19, 2011



PTQ-HART ¢ Quantum Platform Support, Service & Warranty
HART Multi-drop Network Interface Module for Quantum User Manual

9.2 LIMITED WARRANTY

This Limited Warranty ("Warranty") governs all sales of hardware, software, and
other products (collectively, "Product") manufactured and/or offered for sale by
ProSoft Technology, Incorporated (ProSoft), and all related services provided by
ProSoft, including maintenance, repair, warranty exchange, and service
programs (collectively, "Services"). By purchasing or using the Product or
Services, the individual or entity purchasing or using the Product or Services
("Customer") agrees to all of the terms and provisions (collectively, the "Terms")
of this Limited Warranty. All sales of software or other intellectual property are, in
addition, subject to any license agreement accompanying such software or other
intellectual property.

9.2.1 What Is Covered By This Warranty

a) Warranty On New Products: ProSoft warrants, to the original purchaser,
that the Product that is the subject of the sale will (1) conform to and
perform in accordance with published specifications prepared, approved
and issued by ProSoft, and (2) will be free from defects in material or
workmanship; provided these warranties only cover Product that is sold as
new. This Warranty expires three (3) years from the date of shipment for
Product purchased on or after January 1st, 2008, or one (1) year from the
date of shipment for Product purchased before January 1st, 2008 (the
"Warranty Period"). If the Customer discovers within the Warranty Period
a failure of the Product to conform to specifications, or a defect in material
or workmanship of the Product, the Customer must promptly notify
ProSoft by fax, email or telephone. In no event may that notification be
received by ProSoft later than 39 months from date of original shipment.
Within a reasonable time after notification, ProSoft will correct any failure
of the Product to conform to specifications or any defect in material or
workmanship of the Product, with either new or remanufactured
replacement parts. ProSoft reserves the right, and at its sole discretion,
may replace unrepairable units with new or remanufactured equipment.
All replacement units will be covered under warranty for the 3 year period
commencing from the date of original equipment purchase, not the date of
shipment of the replacement unit. Such repair, including both parts and
labor, will be performed at ProSoft's expense. All warranty service will be
performed at service centers designated by ProSoft.

b) Warranty On Services: Materials and labor performed by ProSoft to repair
a verified malfunction or defect are warranteed in the terms specified
above for new Product, provided said warranty will be for the period
remaining on the original new equipment warranty or, if the original
warranty is no longer in effect, for a period of 90 days from the date of
repair.
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9.2.2 What Is Not Covered By This Warranty

a) ProSoft makes no representation or warranty, expressed or implied, that
the operation of software purchased from ProSoft will be uninterrupted or
error free or that the functions contained in the software will meet or
satisfy the purchaser’s intended use or requirements; the Customer
assumes complete responsibility for decisions made or actions taken
based on information obtained using ProSoft software.

b) This Warranty does not cover the failure of the Product to perform
specified functions, or any other non-conformance, defects, losses or
damages caused by or attributable to any of the following: (i) shipping; (ii)
improper installation or other failure of Customer to adhere to ProSoft’s
specifications or instructions; (iii) unauthorized repair or maintenance; (iv)
attachments, equipment, options, parts, software, or user-created
programming (including, but not limited to, programs developed with any
IEC 61131-3, "C" or any variant of "C" programming languages) not
furnished by ProSoft; (v) use of the Product for purposes other than those
for which it was designed; (vi) any other abuse, misapplication, neglect or
misuse by the Customer; (vii) accident, improper testing or causes
external to the Product such as, but not limited to, exposure to extremes
of temperature or humidity, power failure or power surges; or (viii)
disasters such as fire, flood, earthquake, wind and lightning.

c) The information in this Agreement is subject to change without notice.
ProSoft shall not be liable for technical or editorial errors or omissions
made herein; nor for incidental or consequential damages resulting from
the furnishing, performance or use of this material. The user guide
included with your original product purchase from ProSoft contains
information protected by copyright. No part of the guide may be duplicated
or reproduced in any form without prior written consent from ProSoft.

9.2.3 Disclaimer Regarding High Risk Activities

Product manufactured or supplied by ProSoft is not fault tolerant and is not
designed, manufactured or intended for use in hazardous environments requiring
fail-safe performance including and without limitation: the operation of nuclear
facilities, aircraft navigation of communication systems, air traffic control, direct
life support machines or weapons systems in which the failure of the product
could lead directly or indirectly to death, personal injury or severe physical or
environmental damage (collectively, "high risk activities"). ProSoft specifically
disclaims any express or implied warranty of fitness for high risk activities.
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9.2.4 Intellectual Property Indemnity

Buyer shall indemnify and hold harmless ProSoft and its employees from and
against all liabilities, losses, claims, costs and expenses (including attorney’s
fees and expenses) related to any claim, investigation, litigation or proceeding
(whether or not ProSoft is a party) which arises or is alleged to arise from Buyer’s
acts or omissions under these Terms or in any way with respect to the Products.
Without limiting the foregoing, Buyer (at its own expense) shall indemnify and
hold harmless ProSoft and defend or settle any action brought against such
Companies to the extent based on a claim that any Product made to Buyer
specifications infringed intellectual property rights of another party. ProSoft
makes no warranty that the product is or will be delivered free of any person’s
claiming of patent, trademark, or similar infringement. The Buyer assumes all
risks (including the risk of suit) that the product or any use of the product will
infringe existing or subsequently issued patents, trademarks, or copyrights.

a) Any documentation included with Product purchased from ProSoft is
protected by copyright and may not be duplicated or reproduced in any
form without prior written consent from ProSoft.

b) ProSoft’s technical specifications and documentation that are included
with the Product are subject to editing and modification without notice.

c) Transfer of title shall not operate to convey to Customer any right to make,
or have made, any Product supplied by ProSoft.

d) Customer is granted no right or license to use any software or other
intellectual property in any manner or for any purpose not expressly
permitted by any license agreement accompanying such software or other
intellectual property.

e) Customer agrees that it shall not, and shall not authorize others to, copy
software provided by ProSoft (except as expressly permitted in any
license agreement accompanying such software); transfer software to a
third party separately from the Product; modify, alter, translate, decode,
decompile, disassemble, reverse-engineer or otherwise attempt to derive
the source code of the software or create derivative works based on the
software; export the software or underlying technology in contravention of
applicable US and international export laws and regulations; or use the
software other than as authorized in connection with use of Product.

f) Additional Restrictions Relating To Software And Other Intellectual
Property

In addition to compliance with the Terms of this Warranty, Customers
purchasing software or other intellectual property shall comply with any
license agreement accompanying such software or other intellectual
property. Failure to do so may void this Warranty with respect to such
software and/or other intellectual property.

9.2.5 Disclaimer of all Other Warranties

The Warranty set forth in What Is Covered By This Warranty (page 181) are in
lieu of all other warranties, express or implied, including but not limited to the
implied warranties of merchantability and fitness for a particular purpose.
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9.2.6 Limitation of Remedies **

In no event will ProSoft or its Dealer be liable for any special, incidental or
consequential damages based on breach of warranty, breach of contract,
negligence, strict tort or any other legal theory. Damages that ProSoft or its
Dealer will not be responsible for include, but are not limited to: Loss of profits;
loss of savings or revenue; loss of use of the product or any associated
equipment; loss of data; cost of capital; cost of any substitute equipment,
facilities, or services; downtime; the claims of third parties including, customers of
the Purchaser; and, injury to property.

** Some areas do not allow time limitations on an implied warranty, or allow the exclusion or
limitation of incidental or consequential damages. In such areas, the above limitations may not
apply. This Warranty gives you specific legal rights, and you may also have other rights which vary
from place to place.

9.2.7 Time Limit for Bringing Suit

Any action for breach of warranty must be commenced within 39 months
following shipment of the Product.

9.2.8 No Other Warranties

Unless modified in writing and signed by both parties, this Warranty is
understood to be the complete and exclusive agreement between the parties,
suspending all oral or written prior agreements and all other communications
between the parties relating to the subject matter of this Warranty, including
statements made by salesperson. No employee of ProSoft or any other party is
authorized to make any warranty in addition to those made in this Warranty. The
Customer is warned, therefore, to check this Warranty carefully to see that it
correctly reflects those terms that are important to the Customer.

9.2.9 Allocation of Risks

This Warranty allocates the risk of product failure between ProSoft and the
Customer. This allocation is recognized by both parties and is reflected in the
price of the goods. The Customer acknowledges that it has read this Warranty,
understands it, and is bound by its Terms.
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9.2.10 Controlling Law and Severability

This Warranty shall be governed by and construed in accordance with the laws of
the United States and the domestic laws of the State of California, without
reference to its conflicts of law provisions. If for any reason a court of competent
jurisdiction finds any provisions of this Warranty, or a portion thereof, to be
unenforceable, that provision shall be enforced to the maximum extent
permissible and the remainder of this Warranty shall remain in full force and
effect. Any cause of action with respect to the Product or Services must be
instituted in a court of competent jurisdiction in the State of California.
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