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Because of the variety of uses for the productsrdes] in this
publication, those responsible for the applicatiod use of these
products must satisfy themselves that all necesgaps have been taken
to assure that each application and use meetsréddirmance and safety
requirements, including any applicable laws, retjutes, codes and
standards. In no event will Quest Technical Sohgibe responsible or
liable for indirect or consequential damage resglfrom the use or
application of these products.

Any illustrations, charts, sample programs, andlgyxamples shown
in this publication are intended solely for purpeéexample. Since
there are many variables and requirements assdaiétie any particular
installation, Quest Technical Solutions does netia® responsibility or
liability (to include intellectual property liabiy) for actual use based
upon the examples shown in this publication.

Throughout this manual we use notes to make youeaofessafety
considerations.

Identifies information about practices or circumsts that can lead to
personal injury or death, property damage, or econidoss.

These warnings help to:
WARNING! * identify a hazard
* avoid the hazard

* recognize the consequences

Identifies information that is especially importdot successful
IMPORTANT! application and understanding of the product.

Identifies information that explains the best wayse the

Tip QTS-CLX-PVX

Microsoft is a registered trademark of Microsoftr@aration.

Windows, Windows 95, Windows NT, Windows 2000, Wimg XP and Vista are trademarks of
Microsoft Corporation.

ControlLogix, RSLinx and RSLogix 5000 are tradensaok the Allen-Bradley Company, Inc.

PROVOX is a registered trademark of FisherContrtisrnational LLC, a subsidiary of Emerson
Electric.
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QTS-CLX-PVX Module Overview

"3 Universal Comm

The QTS-CLX-PVX connects a ControlLogix controltera PROVOX
Control 1/0 bus.

The QTS-CLX-PVX is intended to be used to migraROR/OX systems
to ControlLogix controllers. You can retain the@®ROX I/O as the
first step in the migration.

The module can act as a monitor or as a mastdreo@antrol I/O bus.
You select the mode by downloading different firmeveo the module.

In monitor mode, the QTS-CLX-PVX sends PROVOX Ifput and
output data to input and status input data in thiet®@ILogix. It cannot
transmit on the bus.

In master mode, the ControlLogix sends output tathe
QTS-CLX-PVX, which then transmits it as output datathe PROVOX
Control I/0 bus. The QTS-CLX-PVX sends PROVOX ihdata to
input data in the ControlLogix.

The QTS-CLX-PVX:
» supports I/O bus redundancy
* supports 20-series Control I/O files 1-16

e supports up to 64 I/O cards. For larger systepilg,the bus and
use two QTS-CLX-PVX modules.
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e supports 10 series I/O with serial buffer card
» does not support EIC or IDI

» does not support Control I/0 card redundancy

The QTS-CLX-PVX communicates with the ControlLogipocessor
using scheduled connections. You configure the rieodsi a Generic
Module in RSLogix 5000 with:

e 250 16-bit words of scheduled input data
* 248 16-bit words of scheduled output data
» 250 16-bit words of status input data

The Windows configuration program supplied with thedule maps
Control I/0 bus data to the scheduled data. @:als

» uploads and downloads configuration data
* downloads firmware to the module
* saves and opens configuration files

» exports aliases for use in your RSLogix 5000 apgibn

Firmware Update

The module firmware can be updated using the Wirsdatility supplied
(see page 35).

Part Number
The part number of the module is QTS-CLX-PVX
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Module Features

Power Requirements

Other Requirements

Package Contents

The following figure shows the features of the medu

@Fsunvericonnl - The module has:

* Alabel that identifies the module, text QTS
A Universal Comm

* A 4-character scrolling display

Primary » 3 LEDs, labelled NET, CLX, and OK, to indicate
©)] the status of the I/O bus, the state of the commect
to the ControlLogix processor, and the internatlesta
of the module

* 2 BNC connectors to connect to the primary and
Secondary secondary I/O bus cables

..

The module supports insertion and removal underegpow

The module is shipped in monitor mode, with a blaokfiguration.

Watchdog and Jabber Inhibit

A watchdog timer is implemented in the module’sdwaare. If the
firmware does not kick the watchdog within the toueperiod the
watchdog times out and generates a fatal errorpg@ge 34) with error
code D1. In master mode, the module stops scammdgtops
communicating with the ControlLogix.

A jabber inhibit timer is implemented in the modslkardware. If the
bus transmitter is on longer than 150% of the Ishframe time, the
jabber inhibit forces the transmitter off and gextes a fatal error (see
page 34) with error code DO. In master mode, tbdufe stops scanning
and stops communicating with the ControlLogix.

The QTS-CLX-PVX module requires 675 mA @ 24VDC &hA @
5.1VDC from I/O chassis backplane.

To use the Windows utility programs, you must hB&t inx software,
version 2.54 or later, with an activation. Use R&l.Gateway or RSLinx
Professional software. Do not use RSLinx Lite.

*  QTS-CLX-PVX module

* CD containing software and documentation
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Installation

Prevent Electrostatic Discharge

The module is sensitive to electrostatic discharge.

ATTENTION: Electrostatic discharge can damage integrateditsrcu
or semiconductors if you touch backplane conneuitts. Follow these
guidelines when you handle the module:

* Touch a grounded object to discharge static patkenti
WARNING! ¢ Wear an approved wrist-strap grounding device

* Do not touch the backplane connector or conneétsr p

* Do not touch circuit components inside the module

* [f available, use a static-safe work station

« When the module is not in use, keep it in its staliield packaging

Prepare the Chassis for Module Installation

Before you install the ControlLogix module, you rimstall and
connect a ControlLogix chassis and power supplyintall these
products, refer to the installation instructionsi yeceived with them.

Determine Module Slot Location

This example shows chassis slot numbering in @#eblassis. Slot 0 is
the first slot and is always located to the righth@ power supply. You
can use any size ControlLogix chassis and ingtalhtodule in any slot.

Slot 0 Slot 2
Slot 1 Slot 3

Power Supply I J I

Chassis

Figure 1 Chassis Slots
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You can use multiple modules in the same chassis.

Insert the Module in the Chassis

The ControlLogix module is designed to be instattedemoved while
chassis power is applied.

ATTENTION: When you insert or remove the module while
backplane power is on, an electrical arc can oddus could cause an
explosion in hazardous location installations. sBee that power is

WARNING! removed or the area is honhazardous before prowgedi

Repeated electrical arcing causes excessive weantacts on both the
module and its mating connector. Worn contacts onasite electrical
resistance that can affect module operation.
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Replacing a Module

Align the circuit board with top
and bottom guides in the chassis.

Circuit board

Slide the module inta the chassis.
Make sure the module properly connects
to the chassis backplane.

The module is fully installed
when it is flush with the power
supply or other installed modules.

Figure 2 Inserting the Module

If you are replacing an existing module with amitiieal one, and you
want to resume identical system operation, you must

install the new module in the same slot.

run the configuration program and download the ajppate
configuration to the module.

check that it has the correct firmware, scannenanitor version.

ensure that the data has been synchronized
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Cabling and Termination

WARNING!

Software Installation

Connecting the module disrupts bus traffic!

Connect the module at a time when it is safe tealo

Connect the QTS-CLX-PVX like any other device oa @ontrol I/0
bus.

The bus cable is 75-ohm RG-6, for example Beld&d092

Terminate both ends of the primary and second@nplis using 75 ohm
resistors attached to the physical ends of theThere should be two
and only two terminators on each bus.

Refer to the following Emerson documents for dstail cabling:

» section 3.8 of "Installing and Maintaining the SRantroller
Family", PN8.0:CL6640

e Installing Control I/O Subsyste(PN2.1:CP6701)
» Signal Wiring and Highway System Guidelines PN1:004

You must uninstall any previous version of thewafe before you can
install a new version. Use the Windows Controld?a@dd and Remove
Programs to remove the old version.

Insert the CD supplied and run the program QtsPsixam the CD to
install the Windows software.
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Summary of Operations

The following is a short summary of the steps tgiftycfollowed. Refer
to the appropriate manual section for details.

Step| Operation See page
1 | Install the QTS-CLX-PVX module in the 4
ControlLogix chassis
Set the module mode to monitor (the default) 16
Connect the module to the Control I/O bus 7
Autoconfigure the module from the PROVOX 17
Control I/O bus
5 | Configure the module in RSLogix 5000 10
Decide if you are going to use monitor mode to 31
develop and test your application
7 | Disconnect the PROVOX master
8 | Change the module mode to master 16
9 | Save the configuration and download it to the 20
module
10 | Create aliases for RSLogix 5000 22
11 | Import the aliases into RSLogix 5000 22
12 | Use the aliases to access data
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Important Considerations

The operation of the QTS-CLX-PVX is different irveeal important
ways from that of a standard ControlLogix moduld ansome ways
from a PROVOX controller.

It is essential that you be aware of the following:

the QTS-CLX-PVX in master mode write changes in the
ControlLogix output data table to PROVOX outputgmin program
mode. If you make a change in the output tablgilitappear on the
bus

in master mode, if the I/O configuration in the QTEX-PVX
changes, it is essential that you clear the Cdmigk output table
for the module before you connect it to the Conli®@lbus

the QTS-CLX-PVX continues to scan the Control I1A@ even if the
the connection to the ControlLogix processor is.Idhis is so that
I/0 on the bus does not time out.

on the Control I/O bus, data is passed only whehanhges. In
monitor mode, the QTS-CLX-PVX sees only data tienges while
it is connected to the bus. In master mode, th8- QLX-PVX
writes outputs only when they change and receivasts only when
they change.

configuring the QTS-CLX-PVX module requires thatiyeset the
PROVOX controller. This can cause major disrugtiomthe
running system. Reset the controller only when Kmaw it is safe
to do so. Areset can last up to 3 minutes.

if you switch from a real PROVOX scanner to a QTISX-PVX
scanner, you should download the configuratiom&Q@TS-CLX-
PVX. This forces a reset on the Control /0O bAseset is
necessary because the two scanners implement sitek®n passing
slightly differently. A reset ensures that aleland cards update.
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Configuring the Module in RSLogix 5000

Module Configuration

Adding the Module

You configure the module in RSLogix 5000 to set hmuch scheduled
data to transfer and how often to transfer it.

The terms input and output are relative to the @dnbgix.

In master mode, the ControlLogix sends output tathe
QTS-CLX-PVX, which then transmits it as output datathe PROVOX
Control I/0 bus. The QTS-CLX-PVX sends PROVOX ihdata to
input data in the ControlLogix.

In monitor mode, the QTS-CLX-PVX sends PROVOX Ifput and
output data to input and status input data in thiet®@ILogix. It cannot
transmit on the bus.

You should always access data using the aliasesajed by the
configuration program.

Configure the module as a Generic module in RSL&RO.

The same ControlLogix configuration is used for temand monitor
modes of the QTS-CLX-PVX.

To add the module to the I/O configuration in RSixdg000, you must
be offline.

1. If you are creating a new project, selede/Newto create a new
project, give the processor a name, and enteldhé sccupies in
the ControlLogix rack.

2. Right click on the 1/O configuration Folder, or thre bridge module
in the desired remote chassis in the I/O Configomafolder, and
selectNew Module...

3. Expand theéDthertab, select a module of Tyg&56-MODULE
Generic 1756 Moduland click OK.
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M Select Module E

ki odule Descriptian “endar

+- Analog
Camrunications
Controllers
Digital
Drives
Makicn
Ckher

1756-MODIJLE Genetic 1756 Module Allen-Bradley

][] ][] [

+- Specialky

Find... | Add Favu:urite|

By Yendor J Favontes J

ak. | Cancel | Help |

4. RSLogix 5000 displays thidew Moduledialog box.

New Module [Z|
Type: 1756-MO0ULE Genernic 1756 Maodule
Parent: Local Connection Parameters
&zzembly )
Instance: Size:
M ame: |':|-><P"'-"7’< Input: |1 |25':| j [16-bit]
Description: Output: |2 |248 j [1E-bit]
Configuration: |4 |':' j [8-bit]
Cornrm Forrat: |Data -IMT -with Status j Status Input: |5 |25|:| :II [16-bit)
Slat: 2 :
4 =1 Statuz Output: |B
v Open Module Praperties Cancel | Help

Assign the module Blameand optionally &escription
Set the Comm Format to Data — INT — With Status.

Set theSlotto match the slot number of the QTS-CLX-PVX module
in the chassis.
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8. Set the Connection Parameters as shown abovek @Kc
9. Next set the RPI.

B Module Properties: Local:2 (1756-MODULE 1.1)

General Connection l Module Infu:u] Eackplane]

Bequested Packet [nterval [RPI): E.DEl: mz (0.2 - 7500 mz]
[ Inhibit M odule

[ Major Fault On Controller If Connection Fails 'while in Fun Mode

kodule Fault

Status: Offline ok | Cancel Help

10. Click OK to accept the module

Selecting an RPI.

The module supports RPIs from 0.2 to 750.0 ms. ddfault RPI is 5
ms.

Select an RPI appropriate to the 1/O bus scan éinteto your process. It
makes no sense to use an RPI that is much fastethle bus or process
update time. Typical RPIs are from 100 to 150 ms.

Remote Connections

If you are using the QTS-CLX-PVX in a remote chaskir example a
chassis connected to the controlling ControlLogicessor over
Ethernet or ControlNet, it may be necessary toease the RPI, as the
intermediate network may not have sufficient bamtlwto support faster
updates (small RPIs).

I/O Data Mapping

The configuration program (see page 15) maps eldta to
ControlLogix tags.

The configuration program creates aliases to |2 tteat you can import
into RSLogix 5000 to access I/O data. The aliasesmaddress data by
file, card and channel.
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Use these aliases to access data in any applisat@ndevelop. If the
mapping changes, you simply re-import aliases hadpplication
accesses the correct I/0O location. The configomgdrogram also creates
aliases to diagnostic data which is not easily ssibée other than by
using the aliases.
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RSLinx

When you right click on the module in RSLinx anéeseProperties,
RSLinx displays the following:

Parameter Value
Device Name CLX-PVX-MON (Monitor)
CLX-PVX-MAS (Master)
Vendor 832 (Quest Technical Solutions)
Product Type 12
Product Code 1052 (Monitor)
1051 (Master)
Revision depends on firmware
Serial Number depends on module

RSLinx Properties

To use the Windows utility programs, you must hB&t inx software,
version 2.54 or later, with an activation. Use R&LGateway or RSLinx
Professional software. Do not use RSLinx Lite.

The installation CD contains EDS files for the QTEX-PVX in
monitor and master modes.
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Configuring the I/O

CIxPvxCfg Software

The QTS-CLX-PVX module is supplied with a Windowsnéiguration
tool, CIxPvxCfg.exe.

Use this configuration tool to:

* Switch between monitor and master mode

» Autoconfigure the monitor from an attached Cont©®lbus
e Convert the configuration for master mode

* Map I/O data to ControlLogix scheduled connections

» Save and load configuration files

» Download and upload configurations

» Set the RSLinx path to the QTX-CLX-PVX module

» Export aliases for I/0O data for import into RSLo&®800, for both
master and monitor modes

* Update the module firmware

ClIxPvxCfg is an offline configuration tool; any eiges must be
downloaded to the QTS-CLX-PVX module.

Setting the Module Name

To set the module name, right click on the QTS-CRXX at the root of
the tree and seleBidit Module Properties

1% Untitled - ClxPvxCfg E]@]g]

File Actions

XY

CiksP

Yiew Help

7 &

-Mon (), Config

Edit Madule Propetties. ..
Auto-allocate Controllogix Addressing
Zhange Module Mode. ..

Edit the QTS-CLx-PW¥ Module's options RsLinx Path Mot Set ()
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TheQTS-CLX-PVX Module Propertiealog appears.

QTS-CLX-P¥X Module Properties

kodule M ame: |

Enter theModule Name It can be up to 15 characters long. It should
follow the rules for naming ControlLogix aliasesshould contain only
alphanumeric characters and the underscore. Olcko accept the
name.

The name is displayed on the 4-character displdyisansed by
CIxPvxCfg to build aliases for ControlLogix data.

The default name assigned when you perform an antfigtiration is
Auto_Scan.

The name should be unique so that if you have ithane one
QTS-CLX-PVX module, the alias names associated gdith module
are unique.

Use the same name that you assign the module ingt&b000 to make

TIP it easy to associate aliases with the module.
You can use the name of the controller you are taong, for example,

SRx101.

Setting the Module Mode

To switch between modes or to update module firraywselect
Actions/Change Module Mode.Changing the module mode downloads
firmware to the card.

If the RSLinx path has not been set, select theuteod the tree.
The Set QTS-CLX-PVX Mode dialog appears.

Set OTS-CLX-P¥X Mode

ClaPvsbdon

||:|:-:F'\.-':-:|"."| ax j

Apply | Dane | Cancel |

It shows the current mode and lets you selectithevare to download.
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If you change the mode (monitor to master or mdsteronitor), any
configuration on the module is cleared. If thelfivare you download is
the same as the firmware already on the modulesifample, if you are
updating firmware), the configuration is unaffected

IMPORTANT!

Click Apply to download the firmware.

When the firmware download is successful, the meadidplays the
following message and shows the version of firmwirenloaded.

OT5-CLX-PYX SetMode Completed Successfully E|

CLx-PVs-MAS 1.1.1

Click OK to clear the message, then click Done.

If you change the module mode from master to mowitdrom monitor
to master:

» the configuration in the configuration program @eerted to the
new mode

« data mappings change

The ControlLogix controller with the connectionttee module must be
in program mode when you change mode. If the gsmrEs in run
mode, the following message appears.

QTS5-CLX-P¥X SetMode |

Bad Device Stake”

@ Set Mode Initialize Msg Failure: General Status 10
PLZ must be in Program mode

The QTS-CLX-PVX displays the module and firmware amrsion on
the 4-character display.

Configuring from a PROVOX Control I/O Bus

The QTS-CLX-PVX must be configured by capturing foaguration
information sent by a PROVOX master to a runnin@®®X system.

Connecting the module to the Control I/O disrupis traffic!

WARNING! , .
Connect the module only at a time when it is saféd so.
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Use the following steps to configure the QTS-CLX>RV
1.
2.

Connect the module, in monitor mode, to a runniRFOX bus.

Use theActions/Start Auto Configuratiomenu command or use
Auto Configuratiortoolbar command to start an auto-configuration

WARNING!

cycle.

Resetting the PROVOX controller disrupts the rugrégstem!

Reset the controller only at a time when it is safdo so.

3. Reset the PROVOX master. The QTS-CLX-PVX capttines
configuration data the master sends out and péadsethe
configuration program, which analyzes it and butlus tree.

1 monitor. pfg - ClxPvxCfg

File  Actions

S [ Pt

—-ufff Card File: 1
B Card 1,
B Card 2,
Ed Card 3,
Bl Card 4,
Ed Card s,
B Card s,
Bl Card 7,
Bl Card 3,
Ed Card 3,

Bl Card 11,
Bl Card 12,
Ed Card 13,
Ed Card 14,
- m Card File: 3

For Help, press F1

Wiew  Help

&I, 08 AL 08 AD Channels - Cle Addr
&I, 08 AL 08 AD Channels - Cle Addr
&I, 16 AL 00 A0 Channels - Cle Addr
&I, 16 AL 00 A0 Channels - Cle Addr
&I, 16 AL 00 A0 Channels - Cle Addr
&I, 16 AL 00 A2 Channels - Cle Addr
A, 00 AL 08 A Channels - Cle Addr
A, 00 AL 08 A Channels - Cle Addr
A, 00 AL 08 A Channels - Cle Addr

Ed Card 10, AID, 00 AL, 08 AQ Channels - Clx Addr

AI0, 00 AL 03 A Channels - Clx Addr
AI0, 00 AL 03 A Channels - Clx Addr
AI0, 00 AL 03 A Channels - Clx Addr
AI0, 00 AL 03 A Channels - Clx Addr

i IData[2-»9] and 5.Data[12-=19]
i I.Data[10-=17] and 5.0ata[20-=27]
i I.Data[18-=33]

i I.Data[34- =49]

i I.Data[s0-=65]

i I.Data[6a-=581]

v 3.Daka[28- =35]

v 5.Daka[36- =43]

v 3.Dakaf44-=51]

1 5.Daka[52-=59]

v 5.Datafe0-=67]

v 3.Data[es-=75]

v 5.Data[7e- =53]

v 3.DatafEd-=91]

Card 1, DID, 05 DI, 08 DO - Clx Addr; 1.0aka[52] and 5.0ata[9:2]
El rard ? NI NE 0T 08 M0 - e Adde T Makal331 and S Matalasl

RsLinx Path Mok Set ()

4. Download the captured configuration to the QTS-CRXX.
5. Export aliases from the configuration tool to & fil

6. Import those aliases into RSLogix 5000.

7. Use the aliases to monitor data on the PROVOX bus.

If the module does not capture the configuratiotiiwia timeout period

(approximately 60 seconds), i

t displays this messag
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WARNING!

PYX Monitor AutoScan |

@ Timeouk WWaiting For Auko-Scan

Note: If the ControlLogix processor previously leadonnection open to
the QTS-CLX-PVX module when the autoconfigurationdd out, that
connection remains open, even though there is reonfiguration on
the module. However, if the module has no configan, itwill not
accept new connections.

If the configuration in the PROVOX controller chasg you must repeat
this procedure to capture the new configuratioailuFe to do so results
in the monitored values being incorrect.

Card and Data Limits

The QTS-CLX-PVX supports a maximum of 64 cards omitor or
master mode. If there are more than 64 cardssicdptured
configuration, CIxPvxCfg displays a message. Yduhave to delete
some cards from the configuration. Right clicktbe card and select
Delete.

Note: You cannot delete a 10 Series Communicatena Clt disappears
automatically when you delete all the other cande file.

In addition there are limits on the amount of aafalé ControlLogix data
space. Depending on the type of cards, you magezkone of these
limits without exceeding the maximum of 64 caréts.monitor mode,
you will have to remove some cards from the comfitjon or use two
QTS-CLX-PVX modules as monitors. In master moaey gan split the
bus and use a QTS-CLX-PVX master on each bus.

Monitor-Only Files
A monitor-only file is created under two circumstas:
» the captured configuration contains an unsupparaed type

* acard in the PROVOX controller's configuratiomist responding
on the bus

A monitor-only file can be used with the QTS-CLX-RVh monitor
mode but cannot be converted for use in master mode
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Mapping the I/O Data

WARNING!

What gets mapped

When you autoconfigure the monitor from the PROVKJS, the
configuration tool automatically maps the I/O datdocations in the
ControlLogix scheduled input and status input data.

When you change the module to master mode, thégcwafion tool
remaps the data to ControlLogix scheduled inpdtaurtput data.

If you delete any cards from the configuration,na#lppings are cleared.
Unassigned I/O addresses are shown as Undefirtbd inee. To remap
the data, select Actions/Auto-allocate Logix Addieg.

Whenever the data mapping changes, make sure yautexnew alias
file and re-import it into RSLogix 5000 so that yare using the correct
addresses for data.

Failure to do so will result in writing incorrecath and may result in
injury or death.

If the QTS-CLX-PVX is in master mode and data magpichange,
make sure you clear the output data table for theute in the
ControlLogix processor before you connect the QLI-®VX to the
Control 1/0 bus.

Master Mode
PROVOX inputs (Al, DI) are mapped to ControlLognputs (path:l).

PROVOX outputs (AO, DO) are mapped to ControlLogistputs
(path:0)

Diagnostics are mapped to ControlLogix inputs aatls inputs
(path:S).

Monitor Mode

PROVOX inputs (Al, DI) are mapped to ControlLogiputs (path:l).

PROVOX outputs (AO, DO) are mapped to ControlLogfixtus inputs
(path:S).

Diagnostics are mapped to ControlLogix inputs aatus inputs.

Uploading and Downloading Configurations

To download a configuration to the QTS-CLX-PVX, exl
Actions/Download Configuratioar use thé&download Configuration to
Modulebutton on the toolbar.

September 2009



QTS-CLX-PVX Page 21

To upload a configuration from the QTS-CLX-PVX, el
Actions/Upload Configuratioor use theJpload Configuration from
Modulebutton on the toolbar. The uploaded configuratidhbe given
the default file name Untitled.

If the RSLinx path to the module has not been $etnwyou upload or
download, an RSLinx Path Selection window opens.

o
¥ Autobrowse By EE|  Browsing - node 4 found

E‘@ Warkstation, COMPANY-R0CE4FD
-5 Linx Gateways, Ethernet g g
55 AB_ETH-1, Ethernet 0a 01
EfE AB_ETHIP-1, Ethernet bestmemon  1756-EM2T/A
= f] 192.168.113.1, 1756-EN2T/A, 1756-EM2T/A
=3 Backplane, 1756-A10/4 gw g@
00, 175e-Le2 LOGIXEEEZ, teskmemon
B 01, 1756-EMZT/A, 1756-ENZT/A 03 04

CLE-PYS-MAS  CLe-PYX-MON

03, QTS-CLE-PYR-MAS, CLE-PYX-MAS
04, QTS-CLE-PYR-MON, CLY-PYE-MON

- 08, 1756-0B161}4, 1756-0B161}4 DCOL E
w- fl 192.168.113.10, 1756-EN2T/A, 1756-EN2T/A

05
1756-0B616. ..

If the ControlLogix processor with the connectiorttie QTS-CLX-PVX
is in run mode when you download, the following sagge is displayed.

ClxPvxCfg |

@ The ControlLogix PLC must be in program mode Faor Ehis operation,

TIP In master mode, to do the equivalent of a PROVGs¢t,edownload the
configuration to the module.

Saving a Configuration File

To save a configuration to disk, sel€&ile/Saveor File/Save As.

Opening a Configuration File

To open a configuration file, seldete/Open..
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This does not change the configuration in the medihle configuration
in the module changes only when you download.

Clearing the Configuration

To clear the configuration in the program, sefatg/New.

This does not change the configuration in the medhle configuration
in the module changes only when you download.

The Configuration Signature

The configuration signature is displayed at the odhe tree. It can be
used to determine if there are differences betveesonfiguration file
and the configuration in the module.

Open the configuration file and note the configwrasignature. Now
upload the configuration from the module and coraphe configuration
signatures. If they are the same, the configunatare identical.

Aliases

The configuration tool creates aliases for I/O dhga can be exported
and imported into RSLogix 5000.

You should write programs in terms of these aliaaé®er than using
absolute addresses. If the mapping of the I/O clagages, simply
reimport the new aliases and the program will ptirthe new data
locations.

To export aliases, seleetles/Export Tags...

Export Tags g|

R5SLire Path Specifier ; | Local:0

FileMame : |

[ Create Temp Aray &lias Tags Select File Mame |

Cancel |

Enter theRSLinx Path Specifigo set the location of the module. In the
example shown, the module is in slot 0 of the Latalssis.

To determine the RSLinx Path Specifier, look atrdne tags for the
module in RSLogix 5000.
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# Controller Tags - testmemaster{controller)

Scope: Iﬁ testrmemaster J Show... | Show &l
Hame Yalue | For® | Shle Data Tepe | Descrption
[F-Local3:C N . &B:1756 .
[F-Local:3:1 R AB17EE ..
[F-Local3:0 [ AB:17EE .
[F-Local:3:5 oo AB:17EE ...

The RSLinx Path Specifier includes everything upabnot including
the colon before I, O, C or S. In the example ghdtis Local:3

Use the Select File Name button to enter the dibation.

If you are using monitor mode to develop your aggilon, check the
Create Temp Array Alias Tags checkbox. You shailsd create an
array of 250 INTs with name TempPvxOutputArraytie ControlLogix.

Click OK to create the alias file.

If you change the I/O or ControlLogix configuratjor-import aliases so
that the ControlLogix processor uses the corredtesses and clear the
ControlLogix output table so that values don't geitten to incorrect
addresses.

WARNING!

Importing Aliases in RSLogix 5000

To import the alias file into RSLogix 5000, you rhbe offline. Select
Tools/Import...and import the alias file.

If you have changed mode on the QTS-CLX-PVX, dedatg aliases
TIP you previously imported into RSLogix 5000 beforaiymport the new
aliases.

Alias Format

ClIxPvxCfg builds each alias name from the Modulmeand address
information supplied by the configuration program

The ControlLogix data address is built from the R&LPath Specifier
you enter and the data mappings created by thégewafion program.

For example,

ALIAS,""D3R_Mas_Al_F01C01C01","D3R_Mas_AI_F01C01C01",","Local:0:1.D
ata[2]™

In this example, the module is in slot 0. Thesigfor an analog input
at PROVOX address File 1, card 1, channel 1, wisichapped to
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ControlLogix address input data at offset 2. Troluole name is
D3R_Mas.

To build the alias name, CIxPvxCfg appends an swbee and
FO01C01CO01 to the module name. The module is in0std the local
chassis so the alias data address is Local:0:[Bata
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Required Connections

Data Updates

Discrete Data

Analog Data Format

Accessing I/O Data

In master mode, the QTS-CLX-PVX does not begin sranthe 1/0 bus
until all ControlLogix connections to the module qresent.

If the connection is later closed, the QTS-CLX-P¥ohtinues scanning
the bus. Inputs do not update in the ControlLagixie the connection
is closed and outputs do not update.

In monitor mode, the module does not wait for Calhgix
connections.

It is important to remember always that the PROVCOfitrol 1/0 bus
updates data only when the data changes.

Any changes that occur when the module is not attedeo the bus will
not be captured.

Use the aliases created by CIxPvxCfg to accessetisdata to ensure
that you are using the correct address and bit.

Analog values on the Control I/O bus are expregs@ROVOX Percent
Format. The number is shown in the PROVOX cordgradls a percent
with 3 decimal places. The range is -13.969% th3t370%.

Each 16-bit word consists of:

upper byte = signed byte, represents the whole rupdnt of the
percentage

lower byte = unsigned byte, represents the fraatipart, as a fraction of
256

Some examples:

Number, percen| High byte, hex| Low byte, hex| Number, hex
-13.97% F2 08 F208
-1.75% FE 40 FE40
0.00% 00 00 0000
1.75% 01 Co 01CO

25% 19 00 1900
25.25% 19 40 1940
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Number, percen| High byte, hex| Low byte, hex| Number, hex
50% 32 00 3200
75% 4B 00 4B00
100% 64 00 6400
113.97% 71 F8 71F8

Modules like thermocouples linearize the inputpeocent of range, 1 to
5V.

Add-on instructions for RSLogix 5000 to convertwetn PROVOX
percent and ControlLogix real numbers are avail&ile the downloads
area of the Rockwell Automation support website

http://samplecode.rockwellautomation.com/

In the Sample Code Library, search fa0l for QTS-CLX-PVX PROVOX
Module REV”

Converting PROVOX Percent Format to ControlLogix Re  al

For positive values (high bit of upper byte cleagd the whole number
part (upper byte) to the fraction (lower byte deddoy 256).

For negative values (high bit of upper byte setptsact 256 from the
whole number part and add the fractional part.

Example 1:

To convert 1940 hex, first note that the numbgraisitive (high bit
clear).

Convert the whole number part, 19 hex, to 25 dekirae fractional
part is 40 hex = 64 decimal. Convert it to a fi@ct 64/256 =.25 and
add the whole number part to get 25.25%.

Example 2:

To convert E780 hex, first note that the numbereigative (high bit set).
Subtract 256 from the whole number part (E7 hereirdal 231), to get
-25. The fractional part is 80 hex =128 decinfabnvert it to a fraction
=128/256 = .5. Add the parts to get -25 + .545%

Converting ControlLogix Real to PROVOX Percent Form  at
For positive values:
1. Convert the whole number part and store it in heeu byte.
2. Multiply the fractional part by 256 and store itthre lower byte.

For negative values:
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Diagnostic Data

TIP

1. First add 256 to the whole part. If the fractiopaft is non-zero
(in practice, greater than .039), subtract 1 fromresult. Store
the result in the upper byte.

2. Subtract the fractional part from 1 and multiple tiesult by 256.
Store the result in the lower byte.

Example 1:

To convert 74.5%, first convert 74 to hexadecinfaldhd store it in the
upper byte. Multiply .5 by 256 to get 128 = 80 fzex store it in the
lower byte.

The result is 4A80 hex.
Example 2:
To convert -1.75%:

Since the number is negative and the fractiondliparon-zero, first add
256 to -1 to get 255 and subtract 1. Put 254 h@&Ein the upper byte.

The fractional partis .75. Subtract it from Iget .25, multiply by 256
to get 64 = 40 hex, and put 40 hex in the lowee byt

The result is FE40 hex.

The QTS-CLX-PVX maintains diagnostic counters atiteodiagnostic
status information.

Primary and Secondary File Error Table

In both master and monitor modes, the first twodsasf ControlLogix
input data contain a table that shows which caed fiave
communication problems on either the primary oogdary bus.

The first word, at offset 0, corresponds to thengiriy.
The second word, at offset 1, corresponds to tbenskary.

In each word, bit O corresponds to file 1, bit fresponds to file 2, and
S0 on.

Bit [15|14|13|12|11|/10| 9 |8|7|6|5|4|3|2|1|0
File| 16| 15|14|13|12|11|10(9|8|7|6|5(4|3|2]|1

The bit is set if there’s at least one card infileewith a problem on that
bus.

The bits are 0 for unconfigured card files.

You can use the file error tables to determinegégicular piece of data
is valid.
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If there’s a problem with the connection to the QJISX-PVX module,
the ControlLogix processor sees all bits in thiddaas set to 1.

Integrity Bits

In master mode, PROVOX integrity bits for each égunfed card are
mapped to ControlLogix status inputs. Use thesaBacreated by
CIxPvxCfg to access the integrity bits.

Channel Status Bits

In master mode, PROVOX channel status bits for ehamnel are
mapped to ControlLogix status inputs. Use thesaBacreated by
ClIxPvxCfg to access the channel status bits.

Diagnostic Counters

In both monitor and master mode, the module maiatdiagnostic
counters that can be used to diagnose bus problems.

Use the aliases generated by the configurationranogo access the

diagnostic counters.

The counters are slightly different for monitor andster modes.

Monitor Diagnostic Counters

Name Description

StatPrimRxGood Number of good packets received on
primary channel

StatPrimAbortErr Number of abort packets on primary
channel

StatPrimNoiseErr Number of error packets causeddise on

primary channel

StatPrimFrameErr

Number of packet frame errorsrongry
channel

StatPrimCrcErr Number of packets with CRC errors on
primary channel

StatPrimPacketLenErr Number of short packets reckon
primary channel

StatSecRxGood Number of good packets received on
secondary channel

StatSecAbortErr Number of abort packets on secgndar
channel

StatSecNoiseErr Number of error packets causeisg on
secondary channel

StatSecFrameErr Number of packet frame errors on
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Name Description

secondary channel

StatSecCrcErr Number of packets with CRC errors on
secondary channel

StatSecPacketLenErr Number of short packets red@ine
secondary channel
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Master Diagnostic Counters

Name Description

StatPrimTxGood Number of good packets sent on pgima
channel

StatPrimRxGood Number of good packets received on
primary channel

StatPrimAbortErr Number of abort packets on primary
channel

StatPrimNoiseErr Number of error packets causeddise on

primary channel

StatPrimFrameErr

Number of packet frame errorsrangry
channel

StatPrimCrcErr Number of packets with CRC errors on
primary channel

StatPrimPacketLenErr Number of short packets reckon
primary channel

StatPrimRxTimeOut Number of packet timeout erraromary
channel

StatSecTxGood Number of good packets sent on sacpn
channel

StatSecRxGood Number of good packets received on
secondary channel

StatSecAbortErr Number of abort packets on secgndar
channel

StatSecNoiseErr Number of error packets causeaisg ron
secondary channel

StatSecFrameErr Number of packet frame errors on
secondary channel

StatSecCrcErr Number of packets with CRC errors on
secondary channel

StatSecPacketLenErr Number of short packets red@ine
secondary channel

StatSecRxTimeOut Number of packet timeout errors on

secondary channel
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Using Monitor Mode for Migration

You can use monitor mode on the QTS-CLX-PVX to rafgrexisting
PROVOX applications to ControlLogix.

In monitor mode, the QTS-CLX-PVX captures live itgpand outputs
from the PROVOX bus.

You first create an array of 250 INTs with name p&vxOutputArray
in the ControlLogix.

The configuration program creates aliases for PRRW{puts and
outputs and for dummy outputs in the temporaryyarra

You import those aliases into RSLogix 5000, thexatz a new
ControlLogix application that reads live inputsrfrdhe PROVOX bus
and writes outputs to the temporary array, alwaysgithe aliases from
CIxPvxCifg.

You compare the outputs from the new ControlLogiglecation (in the
temporary array) with the live outputs from PROVOX.

When you are satisfied that the new applicatioridaies the behaviour
of the existing PROVOX control application (stateoatputs and
timing), disconnect the PROVOX controller and switbe
QTS-CLX-PVX module to master mode.

Export aliases from CIxPvxCfg in master mode angdrhithem into
RSLogix 5000. The names for the output aliasekhgithe same as
those that pointed to the temporary array but riey will point to the
corresponding PROVOX outputs. Your new Controlixogpplication
will write to the real outputs instead of the temag array. Since you
developed your application using these aliase$,tloer changes will
be necessary.

You will start up with a ControlLogix applicatiohdt has been tested
and proved to duplicate the behaviour of the previBROVOX control
application.

Example:

This is the alias CIxPvxCfg generated in monitodeéor a PROVOX
monitored output

ALIAS,™"SRx101_AO_F01C01C01","SRx101_AO_F01C01CO01",","TempPvxOu
tputArray[0]"

and this is the alias it generated for the samputulh master mode

ALIAS,""SRx101_AO_F01C01C01","SRx101_AO_F01C01C01"," "Local:3:0.D
ata[0]"

The alias names are the same but in the firsttbasgrogram would
write to the temporary array; in the second it wiowttite to a
ControlLogix output.
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Troubleshooting
ControlLogix Module LEDs

The module has three status LEDs to indicate tite sff internal
operations. The LEDs are labeled NET, CLX and OK.

NET LED - Control I/O Bus Status

The NET LED shows the status of I/O communicatidhe NET LED
states are the same for master and monitor modes.

In order of priority, highest first, these are:

Color Meaning

Solid Red Card offline - happens when there is no configuration
on the module

Flashing red | Net LED blinks RED for 1 second with every bus error.
A burst of bus errors causes the LED to stay red for
longer than 1 second.

Yellow One or more configured cards is offline (can't be
reached via primary or secondary links)

Green All configured cards are online

CLX LED - ControlBus Status

The CLX LED indicates the status of communicatiathwhe
ControlLogix processor.

Color Meaning
Green All required connections are open
Yellow Idle, no scheduled connections, ControlLogix PLC

does not have a configuration for the QTS-CLX-PVX
module or the configuration is inhibited.

Flashing The module has returned a CIP error within the last
Red/Off second - no scheduled connections, QTS-CLX-PVX
module configuration not present

Solid Red The module has returned a CIP error - no scheduled
connections.
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OK LED — Module Health

The OK LED indicates module health. A red LED irad&es that module
startup diagnostics have failed or a major modaildt fhas occurred.
Green indicates that the module has passed allrpapvdiagnostics and
is functioning normally.

All LEDs Red

If all three LEDs are solid red and the 4-charadisplay shows
something like M#66, this indicates that a fatabehas occurred. Refer
to page 34 for information on clearing fatal errolfsa fatal error occurs,
clear the fatal error, save the file and contac6Q€&chnical Support.

QTS-CLX-PVX Module 4-Character Display

The 4-character display shows the firmware in tlogluhe, either
CLX-PVX-MON or CLX-PVX-MAS, followed by the firmwag version
number, and the Module Name you entered in the haazhnfiguration
(see page 15).

If there is no configuration in the module, theptiy shows
<NoConfig> instead of the module name.

RSLogix 5000

If there is a problem with the connection to thedore, it is shown with
a yellow triangle in the I/O Configuration tree

=45 T Configuration
-3 1756 Backplane, 1756-410

------ f0 [0] 1756-L62 testmemaster

o Bl [3] 1756-MODULE PYxmaster

The Connection Tab for the QTS-CLX-PVX module disgsl an error
message if there is a problem with the connectichd module.
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Il Module Properties: Local:3 {1756-MODULE 1.1) ﬂ

General Connection® | badule Inh:ul Eackplanel

Bequested Packet Intereal [RPI: I E.EIE: mz (0.2 - 750.0 ms]
[ Inhibit Module

[ Maijor Fault On Contraller IF Connection Fails while in Bun bMode

todule Fault
[Code 16#000c) Service Reguest Ermor: Invalid mode or state for service request.

Statusz: Faulted Cancel Apply Help

If the module has no PROVOX configuration, it refs€onnection
requests from the ControlLogix processor and ratamerror.

The Debug Log

The firmware on the module maintains a log of infational and
diagnostic messages that can be useful in detergithe cause of
configuration and 1/0O bus problems.

To view the log, run the program LogMon from tharEMenu.
Fatal Errors

Fatal errors occur when the firmware on the modualeounters an
unexpected condition. The module stops runningstall three LEDs
red, and displays the fatal error number on thbeakarcter display. The
module also records its state at the time the &tal occurred in a log.

To clear the fatal error and capture the fatalrdog:

1. Cycle power on the module. The 4-character displepuld show
“FatalErrorCapture required”.

2. Run the utility FatalCapt.exe from the subdirectdopls where you
installed the configuration tool (ususally Prograies\QtsPvx)

3. Store the fatal error log to a file. This also céethe fatal error on the
module.

Contact QTS technical support. Provide them withfatal error log,
which will help diagnose the cause of the problem.
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Updating the Firmware

The module firmware is updated using the configaraprogram.
SelectActions/Set Module Mode

To update the firmware, set the mode to matchithevare already
loaded in the module.

Set Module Mode uses the firmware files (*.qtftie same directory as
ClIxPvxCfg.exe.

The configuration program displays the versionrafie firmware has
been downloaded.

The module displays the firmware and version culydoaded on the
4-character display.

Obtaining the Latest Software

Version numbers and software for the most recdease are available
from the QTS websitayww.qtsusa.com
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Appendix:CIxPvxCfg

ClIxPvxCfg is the configuration program for the QTEX-PVX module.
It is an offline configuration program; you mustagd or download
configuration data.

Summary of Operations

Menu Item Description
FileMenu
New File Close the configuration in CIxPvxCfg amgkn a
new file
Open File Open a configuration file from disk
Save File Save a configuration file to disk
Save File As Save a configuration file to diskleina new name

Export Alias File

Export a file that containsases for import into
RSLogix 5000

Recent File list

Open a file that has been prgslipopened

Exit

Exit CIxPvxCfg

ActionsMenu

Upload Config

Upload a configuration from the QCEX-PVX to
ClIxPvxCfg

Download Config

Download a configuration from ik Cfg to the
QTS-CLX-PVX module

Start Auto Configuration

Monitor mode only. Cangt a configuration from g
Control /0 Bus

Auto Allocate CLX Addressing

Assign ControlLogiata addresses

Change Module Mode

Download firmware to the QTS<@PVX module,
to switch between monitor/master modes or to
update firmware

If there is a configuration in CIxPvxCfg and you
change modes, the configuration is also converted.

Set RSLinx Path

Set or change the path to a Q&YX module

View Menu
Toolbar Display/hide the toolbar
Status Bar Display/hide the status bar
Help Menu
Help Topics Display the help main window

About CIxPvxCfg

Display about box, shows version
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Menu Item

Description

Right Click on Module

Edit Module Properties

Change module name

Auto-allocate CLX Addressing

see above

Change Module Mode

see above

Right click on card

Delete Card

Delete a card from the configuration

Also clears all ControlLogix addresses

View Card Properties

Display cofiguration datadacard

September 2009




Page 38 QTS-CLX-PVX

Appendix: Configuration File Format

Configuration files for the QTS-CLX-PVX are textefs. The following
information is provided for reference only. Thermaal editing of
configuration files should be done with the direntdbf QTS customer
support personnel.

The first line of the configuration file consistk o

Nurmber of Cards: 39 Name: D3R _Mas Mbde: 54cd3514 Options:
01010101 Crfg Id: 43960cce

Number of cards = the number of configured carfibtiow
Name: the module name

Mode = hexadecimal value that indicates whetharitha master or
monitor file (54cd3514 — master, 54cd3512 - monitor

Options: the starting card in each of the four ssEgments
Cfg Id: the hexadecimal configuration ID calculatdCIxPvxCfg.exe.

This is followed by card definitions for each card.

Card definitions

A typical card definition consists of:

Byt e Address: 001 Type: 13 State: 9

Priority: 01 CfgMask: ffff |pMask: ffff CpMask: 0000
TokenLst: 2 2 2 2

ChanType: 14 14 14 14 14 14 14 14 14 14 14 14 14
14 14 14

ChanParam 0 0 0 0 0 O 0 O O O O 0O O O O
I nput Copy Tabl e

14 32

Qut put Copy Tabl e

00O

TheByte Addresss the address of the card, stored in decimal;evew
if you convert it to hex it is more meaningful: \pmibble = cardfile -1,
lower nibble = card number

i.e. decimal 17 = 11 hex = card file 2, card 1
TheTypeis the base card type.
Supported card types are:
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Card Type Value, Hex | Value, Decimal
AlO_CARD_TYPE oD 13
DIO_CARD_TYPE OF 15
TPO_CARD_TYPE 11 17
PCI_CARD_TYPE 16 22

Stateis used with card redundancy, which is not sugabrtAlways set

the value to 9.

Priority defines the card priority, 1,2 or 4

CfgMask IpMaskandOpMaskdefine which channels are configured,
which channels are inputs and which channels apts) respectively.

TokenListgives the card address this card will give theetoto (for all 4

scan segments)

ChanTypas an array of 16 bytes, one byte per channdistpat

channel 1

Possible channel types are:

Channel Type Value, Hex | Value, Decimal
DO_MOMENTARY_TYPE_CODE 04 4
DO_LATCHING_TYPE_CODE 06 6
DI_CHANNEL_TYPE_CODE 05 5
PCI_CHANNEL_TYPE_CODE 16 22
TPO_CONTINUOUS_TYPE_CODE 12 18
TPO_ONESHOT_TYPE_CODE 13 19
Al_CHANNEL_ISO_1TO5 Ob 13
Al_CHANNEL_ISO_0TO10 Oc 12
Al_CHANNEL_SINGLE_ENDED Oe 14
Al_CHANNEL_LOW_VOLTAGE 10 16
Al_CHANNEL_TYPEJ_LOW 22 34
Al_CHANNEL_TYPEJ_HIGH 23 35
Al_CHANNEL_TYPEK_HIGH 24 36
Al_CHANNEL_TYPEK_LOW 25 37
Al_CHANNEL_TYPE_T 26 38
Al_CHANNEL_TYPE_E 27 39
Al_CHANNEL_TYPE_R 28 40
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Channel Type Value, Hex | Value, Decimal
Al_CHANNEL_LOW_SP1 29 41
Al_CHANNEL_LOW_SP2 2a 42
Al_CHANNEL_TYPE_B 2e 46
Al_CHANNEL_TYPE_S 2f 47
Al_CHANNEL_RTD 270 140 36 54
Al_CHANNEL_RTD_ 148 212 37 55
Al_CHANNEL_RTD_100_600 38 56
Al_CHANNEL_RTD_32_392 39 57
Al_CHANNEL_RTD 32 1112 3a 58
Al_CHANNEL_RTD_100_500 3b 59
Al_CHANNEL_RTD_32 300 3c 60
Al_CHANNEL_RTD_SPEC 3d 61
AO_CHANNEL_TYPE_CODE 02 2

ChanParamis an array of 16 bytes containing any channekpaters

Input Copy TablendOutput Copy Tablelefine where the input and
output data for the card are copied to or fromhe €ontrolLogix.

The layout is:
CLX area, CLX Offset (byte offset), Length (bytes)
Area ControlLogix data area
0 no data mapped
1 input (I.Data[])
2 status (S.Data]])
3 output (O.Datal])

If you edit the configuration file manually, seetlntries for the copy
tables to 0 and let the configuration tool assigmttblLogix addresses.
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Specifications

QTS-CLX-PVX ControlLogix Module

Parameter Specification

Module Location ControlLogix chassis

Function ControlLogix module for PROVOX Control I/O
bus

Maximum Backplane 675 mA @ 24vDC and 5 mA @ 5.1VDC

Current Load from 1/O chassis backplane

Power dissipation 20W maximum

Environmental

Conditions:

Operational 0-60C (32-140F)

Temperature

Storage Temperature —40 to 85T (—40 to 185F)

Relative Humidity 5-95% without condensation
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Support

Technical support is available from Quest TechnBmltions.
Quest Technical Solutions

4110 Mourning Dove Court
Melbourne FL 32934
321 757-8483

website: gtsusa.com

email: support@qtsusa.com

If you need to make a return, contact QTS to okdaieturn
authorization number.
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