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Safety Information

We use note, caution and warning symbols throughout this document to draw your attention to
important operational and safety information.

A “NOTE” marks a short message to alert you to an important detail.

A “CAUTION” safety alert appears with information that is important for protecting your
equipment and performance. Be especially careful to read and follow all cautions that
apply to your application.

A “WARNING” safety alert appears with information that is important for protecting you,
others and equipment from damage. Pay very close attention to all warnings that apply to
your application.

The safety alert symbol, (an exclamation point in a triangle A) precedes a general
CAUTION or WARNING statement.

The electrical hazard symbol, (a lightning bolt in a triangleA) precedes an electric shock
hazard CAUTION or WARNING safety statement. Further explanations follow:

Symbol Explanation
CAUTION: Warning or Electrical Hazard that needs further explana-
tion than label on unit can provide. Consult QSG for further infor-
A A mation.
CAUTION Electrical | AVERTISSEMENT: mise en garde ou danger qui demande plus de

WARNING °" Shock Hazard précisions que 'information sur I’étiquette de 'unité. Consultez le
manuel de 'utilisateur pour plus d’informations.

Unit can be powered with either alternating current (ac) voltage or

v direct current (dc) voltage.
‘\ ESD Sensitive product, use proper grounding and handling tech-
Aad niques when installing or servicing product.
E Do not throw in trash, use proper recycling techniques or consult
manufacturer for proper disposal.
L? Enclosure made of Polycarbonate material. Use proper recycling
Pe techniques or consult manufacturer for proper disposal.
Unit is a Listed device per Underwriters Laboratories®. It has been
G@g& evaluated to United States and Canadian requirements for Process
AISTED Control Equipment. CSA 22.2#14, File 158031, UL 61010, File
ke E185611 QUYX, QUYX7. See: www.ul.com
Unit is compliant with European Union directives. See Declaration
c € of Conformity for further details on Directives and Standards used

for Compliance.

Unit has been reviewed and approved by Factory Mutual as a
Temperature Limit Device per FM Class 3545 standard. See: www.
fmglobal.com

APPROVED




Symbol Explanation

Unit has been reviewed and approved by CSA International for use
s pw- as Temperature Indicating-Regulating Equipment per CSA C22.2 No.

24. See: www.csa-international.org

This F4T User’s Guide is copyrighted by Watlow Electric Manufacturing Company, © April 2016
with all rights reserved.

© 2010-2012, QNX Software Systems Limited. All rights reserved.
© 2008 -2014, Crank Software Inc. All rights reserved.

Watlow®, Composer® and TRU-TUNE® are registered trademarks of Watlow Electric
Manufacturing Company.

UL® is a registered trademark of Underwriter's Laboratories Incorporated.
Modbus® is a registered trademark of Schneider Automation Incorporated.
Vaisala® is a registered trademark of Vaisala OY Corporation.

Microsoft® and Windows® are registered trademarks of the Microsoft Corporation.
Quencharc® is a registered trademark of ITW Paktron.
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1 Chapter 1: Overview

Available FAT Literature and Resources

Document Title and Part Number Description
F4T Installation and Troubleshooting | Provides detailed specifications and information
User Guide, part number: regarding mounting the F4T base, flex module wir-
0600-0092-0000 ing and troubleshooting.
F4T Specification Sheet, part num- Describes FAT hardware options, features, benefits
ber: WIN-F4T-0814 and technical specifications.

Comprehensive guide to understanding thermal

Watlow Application Guide principles, electrical noise, best practises for wir-

ing industrial controls and much more.

Contains all product related user documents and
software (Composer™), video tutorials, applica-
tion notes and more.

Watlow Support Tools DVD, part num-
ber: 0601-0001-0000

To acquire one or more of these documents navigate to the Watlow website where you will
have a choice to download free copies or purchase printed versions. Click on the link below to
find your document of choice: http://www.watlow.com/literature/index.cfm

Your Comments are Appreciated

In an effort to continually improve our technical literature and ensuring that we are providing
information that is useful to you, we would very much appreciate your comments and sugges-
tions. Please send any comments you may have to the following email address:

TechlitComments@watlow.com

Technical Assistance

If you encounter a problem with your Watlow controller, review your configuration information
to verify that your selections are consistent with your application: inputs, outputs, alarms,
limits, etc. If the problem persists, you can get technical assistance from your local Watlow
representative (see the Appendix in this User's Guide), by e-mailing your questions to wintech-
support@watlow.com or by dialing +1 (507) 494-5656 between 7 a.m. and 5 p.m., Central Stan-
dard Time (CST). Ask for for an Applications Engineer. Please have the following information
available when calling:

» Complete model number » User’s Guide « All configuration information

Warranty

The F4T controller is manufactured by ISO 9001-registered processes and is backed by a three-
year warranty to the first purchaser for use, providing that the units have not been misap-
plied. Since Watlow has no control over their use, and sometimes misuse, we cannot guaran-
tee against failure. Watlow's obligations hereunder, at Watlow's option, are limited to replace-
ment, repair or refund of purchase price, and parts which upon examination prove to be de-
fective within the warranty period specified. This warranty does not apply to damage result-
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ing from transportation, alteration, misuse or abuse. The purchaser must use Watlow parts to
maintain all listed ratings.

Return Material Authorization (RMA)

1. Call Watlow Customer Service, (507) 454-5300, for a Return Material Authorization (RMA)
number before returning any item for repair. If you do not know why the product failed,
contact an Application Engineer or Product Manager. All RMA’s require:

» Ship-to address

« Bill-to address

« Contact name

« Phone number

* Method of return shipment

e Your P.O. number

o Detailed description of the problem

« Any special instructions

 Name and phone number of person returning the product.

2. Prior approval and an RMA number from the Customer Service Department is required
when returning any product for credit, repair or evaluation. Make sure the RMA number is
on the outside of the carton and on all paperwork returned. Ship on a Freight Prepaid ba-
sis.

3. After we receive your return, we will examine it and try to verify the reason for returning
it.
4. In cases of manufacturing defect, we will enter a repair order, replacement order or issue

credit for material returned. In cases of customer misuse, we will provide repair costs and
request a purchase order to proceed with the repair work.

5. To return products that are not defective, goods must be in new condition, in the origi-
nal boxes and they must be returned within 120 days of receipt. A 20 percent restocking
charge is applied for all returned stock controls and accessories.

6. If the unit cannot be repaired, you will receive a letter of explanation. and be given the
option to have the unit returned to you at your expense or to have us scrap the unit.

7. Watlow reserves the right to charge for no trouble found (NTF) returns.

Document Overview and Purpose

This document looks deeper at the system configuration using Composer™ software and the
FAT function blocks and their associated connections. Common product usage is described and
illustrated through application examples.
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A Conceptual View of the FAT System

The flexibility of the F4T controller hardware and software (Composer™) allows for a large
range of configurations. Composer software is a graphically based tool used to program the
FAT controller in its entirety. To learn more about installing and using Composer software see
Chapter 2 of this document in the section titled "Installing Composer Software".

Acquiring a better understanding of the controller’s overall functionality and capabilities while
at the same time planning out how the controller can be used will deliver maximum effec-
tiveness in your application.

Outputs

Inputs Functions

PID Process
» Heat Alarm
Power High
= Silence Sequencing
Alarms

Outputs

It is useful to think of the controller in three parts: inputs, functions and outputs. For the
control itself, information flows from an input to a function to an output when the controller
is properly configured. The F4T system can carry out several functions at the same time; such
as, monitoring and acting upon various inputs (temperature sensing devices, pressure trans-
ducers and digital inputs), PID control, monitoring for several different alarm situations and
then driving output devices such as heaters, audible alarms, and lights. Each process needs
to be thought out carefully and the controller’s inputs, functions and outputs set up properly.
As an example, the graphic below illustrates the Function Block Diagram as seen when using
Composer software. The application requirements in this example are simple and defined be-
low:

» Need two thermocouple inputs.
» Monitor both thermocouple inputs for high process alarms.
« Drive an output (alarm) device if either input is higher than expected.

« Use one thermocouple input to drive the PID loop (Heat output) with a switched DC
output.

In the graphic below the following is true:
« Universal Input 1 is connected to the Process Value (PV) input of the control loop.

« When the control loop sees that the
PV is less than the user defined set
point it will drive the output to the
load through its heat (HT) output.

« Two unique high process alarms are
configured to monitor Universal Inputs
1 and 2.

« The logic function block (FB) is con-
figured as an OR where its output
will come on if either input comes on
driving the real-world digital output
(alarm) it's connected to.
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Note:
In this configuration, the heat output of the control function would be uninterrupted if an
alarm were to occur.

You will find more detailed information regarding the function blocks and how they work fur-
ther on in this document.

Inputs

The inputs provide the information that any given programmed function can act upon. In a
simple form, this information may come from an operator pushing a button, or as part of
a more complex function it may represent a remote set point being received from another
zone.

Each universal input can be configured for thermistors, thermocouples, or RTDs to read the
process variable. They can also read mV/volts, current or resistance, enabling usage of various
devices to read humidity, air pressure, operator inputs and other values. The settings associ-
ated to each analog input must be configured to match the device connected to that input.
Each digital input reads whether a device is on or off (voltage or resistance) and each system
can be equipped with multiple digital I/0 modules. Each 1/0 point must be configured to func-
tion as either an input or output.

Functions

Functions use input signals to calculate a value and or performs an action. A function may be
as simple as reading a digital input as on or off, or reading an analog value (temperature) to
set an alarm state to on or off. As an example, a user could use sensor backup to avoid an un-
wanted shutdown if a failure with the primary sensing device should occur.

Library GEIEMEE S

A B &8 flom,

Alarm (14) Process (8) Math (24) Profile (1) Cascade (2)

S 2 @ B ==

Logic (24) Special Output Linearize (8) Key (3) Variable (24)

(4)
O @@ B

Timer (16) Counter (16) Compare (16)

Keep in mind that a FB can be a purely internal function (i.e., control loop, alarm, logic,
etc...), while they can also serve as a connection point between real-world devices (i.e., ther-
mocouple, heater etc...) and internal functions like a Universal Input connected to the Control
Loop PV input. To have an effect outside of the controller, an output FB must be configured
to respond to some other function. Functions and all associated dependencies would be con-
figured using Composer software. To learn more about setting up function blocks see Chapter
2 of this document in the section titled "Configuring the Application with the Function Block
Diagram View".
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Outputs

Outputs respond to information provided by a function such as, heat power from the output
of the control loop, driving a digital output based on a profile event, turn a light on or off,
unlocking a furnace door or turning on a buzzer.

More than one output can be assignhed to respond to any given function, i.e., more than one
output device could be connected to the heat output of the control block. Another example
(not shown), could use the (internal) output of the alarm function and connect it to any avail-
able real-world output to trigger a flashing light and another real-world output that might be
connected to a siren.

What is a Profile

A profile is a set of instructions consisting of a sequence of steps. When a profile runs, the
controller automatically executes its steps in sequence. The step type determines what ac-
tion the controller performs. Steps can change temperatures and other process values gradu-
ally over time, maintain the temperatures and process values for specific periods, or repeat a
sequence of steps numerous times. At each step the profile can activate or deactivate outputs
that control other equipment. Also a step can have the controller wait for specific conditions
before proceeding such as, waiting for a switch closure and/or a specific process value to be
detected by a sensor.

Data Logging

Controllers equipped with this feature will have the letter [J, K, L or M] in the fifth character
of its part number (see: F4T Ordering Information). Logging can be enabled at any time and is
intended to capture real-time data for a user selectable list of data points. With firmware re-
vision 3.0 and above, several new features are available.

1. User can determine if logged files will be moved automatically and or manually.

2. Destination of the saved file can be directed to internal memory, USB thumb drive, TFTP
server or a Samba shared drive.

3. Based on user choice, files can now be encrypted (filename.enc) for security purposes and
or saved as comma separated values (filename.csv). Creating both file types allows viewing
of the csv file while maintaining the integrity of the encrypted file.

To learn more about configuring these options see the section in this user's guide entitled Set-
ting Up Data Log Files Using Composer.
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2 Chapter 2: Composer® Software

Controller Configuration and Setup

Installing Composer® Software

Locating the Software and System Requirements

Composer software is included on the "Watlow Support Tools" DVD which ships with the prod-
uct. As an alternative, the software can also be downloaded at: http:// f4t.watlow.com or
http://www.watlow.com/downloads/en/software/composer.cfm

In order to install and run this software successfully there are some baseline requirements for
PC hardware and operating systems that must be observed. These requirements are listed be-
low:

» 250 Megabytes or more of available hard disk drive space
» 300 Megabytes of available RAM
» Supported operating systems include: Windows® 7 / 8 / 8.1 / 10 (32 or 64 bit)

» Requires Microsoft® .NET Framework 4.0 (this installs automatically if not already on
target machine)

Installing the Software
To install the software:

—

. Double-click the Setup.exe.
Select the language of choice and click the OK to proceed.
Click the Next button to proceed.

> WD

After reading the Composer® software license agreement click the | accept the terms in
the License Agreement radio button and then click on the Next button to proceed.

5. The next dialog box that will appear shows the default directory in which the software
will be installed. The install location can be changed by clicking the Browse button and
then point to the preferred location.

6. Click Next and then Install.

Clicking the Finish button will conclude the installation.

Note:
If experiencing difficulties installing or using Composer software, prior to contacting
Watlow technical support, be prepared to send the user log file to the tech support team.

This text file can be found here: C:\Users\username\AppData\Roaming\Watlow\Composer\
Logs

The red text above will change to the user's Windows login name.

N
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Using Composer® Software
Connecting the PC to the Controller (System) - Physical Connections
Physical connections (hardware and cabling) will vary depending on the controller in use.

1. To find instructions connecting an F4T controller to a PC see: Chapter 3 of the F4T Instal-
lation and Troubleshooting User's Guide.

2. To find instructions connecting a Rail Mount (RM) control to a PC see: Chapter 2 Install
and Wire, of the RMC Module User's Guide

Starting Composer Software:
1. Click the Start button and then type composer.exe in the search box.

Composer Welcome Screen Orientation

The graphic below illustrates and defines some points of interest as seen on the Composer
Dashboard screen and describes the functionality, numbered correspondingly.

@ Dashboard (Systems) ey,

Dashboard (=) Heat/Cool (10.3.37.209) ® o

Systems  DataLogs

 Displays options for on-

(2)
: 3 Welcome to Composer! What's Next?
l] n e CO n n eCt] 0 n S betwee n PC . #l Use Composer to create, Edit, and control all of your devices. To get started, follow the guides below.
and i controller or  0pening ¥ o s (3) comect @ =a (G
p rev] 0 u S ly Saved System ] m age . : Connect to a system to configure it. Click Connect to start

@ Data Logs Menu -
» Decrypt Log File: allows for de-

cryption of an encrypted data log |
file.

» View: displays the con-
tents of a data logged file
(enc or csv). Depending on files size this may take several minutes to open.

To decrypt an encrypted file follow the steps below:

1. If data logging has not yet been stopped do so now by pushing: Main Menu -> Data Log-
ging -> Stop buttons.

Note:
When data logging is stopped, allow at a minimum, six minutes for closure of all
files and movement of those files to the selected destination before attempting de-
cryption.

2. Open up Composer software and click on Data Logs and then Decrypt Log Files.

3. Locate the encrypted files and open them one-by-one (click on one *.enc file and click
Open), or by selecting more than one and click the Open button.

Note:
If logged file is sent to USB, the *.csv and the *.enc file are written directly to USB
constantly. If the File Size Limit is set to 10MB or larger, the csv will continue to be
written continuously while the encrypted portion (*.enc) is chunked into 7.5MB files,
buffered internally and then written out as 7.5MB chunks. If the maximum file size
is set to 10MB, there will be two *.enc files for each csv (7.5MB and 2.5MB). If File
Size Limit is set to 15MB, there would be two 7.5MB *.enc files for each *.csv file.

Watlow F4T Controller e 10 eChapter 2 Configuration Using Composer



Note:
As noted above, if a csv file is greater than 10MB there will be more than one en-
crypted file for the associated csv file. When decrypting these files, it is recom-
mended that all encrypted files be selected in the decryption process. Each of the
encrypted files will be concatenated into one csv file.

4. After selecting the desired encrypted files and then clicking Open, the window below
will appear. Notice the filename of the original csv and the one suggested in the dialog
box highlighted yellow below. The one within parentheses (1) is inserted to avoid over-
writing the original csv file. You may name the file to your liking.

Note:

The largest file size allowed is 1GB. If decrypting a file of this size it could take up
to 10 minutes to complete.

Save As =5
QO [} » Encrypted Files - Copy ~[ %2 ][ search Encrypted Fites -.. P]
Organize v New folder = @

Favorites 2 Name Date modified Type
iCieatveciouditiicy L HC_2.04082016_082602.csv 4/14/2016 1136 A..  Microsoft Excel Co,
M Deskiop 3
Ja Downloads
% Recent Places

B videos

3 Libraries

& My Computer On WINLR902X4Y0

File name: HC_2_04082016_082602 (1).csv

Save as type: |CSV File (“csv) -

® Connect to a System

» Opens a window showing all available communications ports.
® Online Systems

» Displays all connected systems.
® Open a System Image

» Opens a dialog box showing the default folder structure.

4 ] Libraries

> L. Documents

To import a system image follow the steps below:
1. Connect to the desired online system described above
2. Click Open to search storage device and find the desired system image
4. Double-click on the desired system image
5. Once the system image is opened click on the button below:

Import image to system

6. Select the system to be configured and click continue

Note:

Use caution when considering this option, once initiated, controller memory will be over-
written in its entirety and replaced with the new system image.

® System Images

» Displays all opened system images.
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@ Question Mark (?)
» Allows a user to do the following:
- Update Settings, Change automatic software update settings

- Check For Updates, Initiate an immediate check for software updates (internet con-
nection is required)

- Dashboard Help, Provides description and information pertaining to the Dashboard

- About, Displays technical support contact information as well as the current versions
of the installed software and installed modules.

Overview Screen

Topics discussed in this section follow:

Connecting to an Online System: from the Dashboard connect to an online system.
Overview Screen Orientation: visually identifies all devices connected to the system.
System Menu: when clicked, a drop down submenu will appear.

Device Menus: when clicked, a unique drop down submenu will appear for each device or con-
troller on the system. The menus provide access to device specific screens.

Global Settings: set temperature units and AC line frequency for the system (all controllers).
Security: allows for multiple levels of password protection.

Saving a System Image: save a system image to a storage device.

Import System Image: restore a system image from a storage device to the controller.

The graphic below, shows the first displayed screen (System Overview) after connecting to a
system.

Connecting to an Online System

To connect to a system:

1. On the Dashboard screen click Connect.

2. Select the communications port that the system is connected to and then click Continue.
3. Double-click on the desired online system.

To view the system overview:
1. On the Dashboard under Online Systems, double-click the desired system.

Overview Screen Orientation

The graphic below illustrates and defines some points of interest as seen in the system over-
view with each identified by a corresponding circled number. Further information for each can
be found just below the orientation.

This screen can be accessed from within any Composer® view always rendering a visual display
of all devices connected on the system while also providing navigation to and from each de-
vice.
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® System Menu

» Overview: displays the
screen shown at the right.

» Save Image: saves a previ-
ously saved system image us-
ing the same name and the
same destination folder.

» Save Image As: saves system
image with a new name to
the user specified folder.

» Import Image: select a previ-
ously saved system image to
download to the device.

Dashboard | () EZZONE RM (COM4) ® () HeatiCool (10.3.37.209) ®
System % Heat/Cool (1) @)

Overview: Heat/Cool (10.3.37.209)

Heat/Cool (1)
F4

» Print: active when viewing the function block diagram. What's printed will be exactly
what can be seen on the canvas. If all FBs are not visible, scale the canvas using the
Navigator plus and minus buttons and then click the System tab and then Print.

» Global Settings: for use throughout the controller changes settings for Temperature
units, AC Line Frequency, and Date and Time.

» Security: allows the administrator to determine and set security privileges to avoid un-
wanted changes.

@ Device Menus

» When clicked, a drop down submenu will appear allowing navigation to device level
menus. Each device will have one of three flags displayed immediately to its left.
Those flags are described in the following table.

Symbol Menu Item Description
Pluggable All expected modules and no unexpected modules are present
Q Modules (F4T only).
Function Block .
. No signals have errors.

Diagram
Pluggable A module has been detected in a slot the controller expects
Modules to be empty (F4T only).

Function Block | At least one unexpected module has been detected, however,
Diagram all expected modules are present.

Profile Editor

One or more of the profiles were created for a different con-
figuration and cannot be run (F4T only).

W

Pluggable
Modules

At least one expected module is missing (F4T only).

® Security

» When enabled, displays current level of access with the ability to logout.

® Question Mark (?)
» Provides help for each of the options mentioned above.

® Inset Picture of Rail Mount (RM) modules connected as a system.

Watlow F4T Controller
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Global Settings
Each of the settings below will be used and applied throughout the controller.

Temperature Units: will determine how the temperature is displayed (Fahrenheit or
Celsius) on the front panel of the controller as well as throughout all configuration
screens within Composer®.

AC Line Frequency: set this to the line frequency of the power applied to loads such
as heaters (50 Hz or 60 Hz) so that the current sensing and variable time-base features
will work correctly.

Date and Time: sets the date, time and time zone to the current computer settings or
whatever the user enters.

Security

The security feature is used to protect the system's configuration and settings from unwanted
changes. The Admin user sets what access other users have to the system's features. When se-
curity is enabled, a user must enter a password to gain access to protected features through
the controller's user interface or Composer software.

There are three configurable user groups and an admin account:
 User: no password required, admin sets feature access

» User with Password: requires a password, admin sets feature access, is permitted to

change the password for this user group.

» Maintenance User: requires a password, admin sets feature access, is permitted to change

the password for this user group.

« Admin: requires a password, has unlimited access to features, sets permissions and pass-

words for all user groups.

The Admin user can set permissions for each user group to allow full, read-only or no access
to the following features:

Home: controls access to controller's home screen.*

Control Mode: controls access to setting the control mode, set points and PID param-
eters.

Autotune: controls access to running the autotune feature.
PID Settings: controls access to the PID settings.
Profiles: controls access to creating and editing ramp and soak profiles.

Global Settings: controls access to the system's global settings, temperature units, AC
line frequency and real time clock setting.

Network: controls access to communications settings.
Operations: controls access to operational parameter settings.*
Personalization: controls access to customizing the controller's home screen.

Data Logging Setup: determines frequency of logging, location of saved files and other
general information.

File Transfer: allows a user to transfer files (Configuration, Profile and Data log) to/
from the controller.
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» Diagnostics and Troubleshooting: controls access to the device details and calibration.

» Setup: controls access to the pluggable module configuration and the function block
diagram.

*This setting limits access to the controller's User Interface (Ul) only, not via Composer®.

Security Configuration

1. Enable security to limit users' access based on password entry.
Disabled © Enabled
2. Set the level of access for each feature and the passwords for each user group.
User User with Password Maintenance User Admin
Home (Read Only = [ReadOnly = [Full Access +| Full Access

Control Mode [No Access = [NoAccess = |Full Access + | Full Access

Auto-Tuning [No Access [NoAccess w [Full Access | Full Access

PID Settings |No Access = [No Access |Read Only  » Full Access.
[Read Only  ~
[Full Access | Full Access.

|Read Only v

Profiles [NoAccess ~ [NoAccess ~ Full Access

Global Settings [NoAccess  +| |Read Only =

Network [No Access = [NoAccess = Full Access.

Operations [Full Access » [No Access [Full Access | Full Access

Personalization [No Access = NoAccess v [NoAccess  +| Full Access
Data Logging Setup [No Access  ~ [No Access [Read Only  ~| Full Access.
File Transfer [No Access  ~ Read Only ~| [Full Access | Full Access
Diagnostics and |No Access  « [NoAccess | Full Access v | Full Access
Setup [No Access = NoAccess | [Read Only  ~| Full Access
User with Password Maintenance User Password ‘Admin Password
e l 000 ' *e e l
see l seses l ssese l

Note:
After making all of the desired security settings, ensure that the security enabled radio
button (top left in the graphic above) is selected Enabled.

Note:
If the passwords have been misplaced or forgotten it will be necessary to contact the OEM
or as a last resort Watlow Technical Assistance.

Note:
Once security is applied to the controller, only the administrator (Admin) can reconfigure
or remove the security.

Note:
When the system file is saved, any applied security will be saved with it.

Save Image

After clicking on save image as, the save button will become active (gray to white). This al-
lows a user to make changes to the system image and simply save it to the same location us-
ing the same filename. Everything that will be saved is as listed below:

» Device Details

o Pluggable Modules (F4T only)

o Function Block Diagram in its entirety

» System Security

» Profiles (FAT with profile option only)

» Profile passwords (F4T with profile option only)

« All parameters that can be read and written to
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Save Image As

« Allows user to specify a name and storage location while saving everything in the list
above.

Saving a System Image
To save a system image the first time:

1. From any screen click on the System Menu tab to drop down a submenu.
2. Click the Save Image As button.
3. Use the save as dialog to select the destination folder for the image.
4. Enter the desired filename.
5. Click Save.
bibars»t;mard (%) Desk F4T (10.3.37.12) ®
System % Desk FAT (1)
Function lock Diagram:, Desk FAT (1)
Click here and drag to move this window. g
Library e i
== Pg
[
= T Sl (16)  Counter (16) Timer (16)
Do ‘ G
" ::ul:vmmg | e and drag to move this window.
3 e o j
Note:

The system image filename will always have the extension wsi for Watlow System Image
and cannot be changed.

Note:
The real-time clock values are not saved or imported.

Import Image
» Restore a system image from a storage device to the controller. The list below shows
what is restored:
- Device Details
- Pluggable Modules (F4T only)
- Function Block Diagram in its entirety
- System Security
- Profiles (F4T with profile option only)
- Profile passwords (F4T with profile option only)
- All parameters that can be read and written to
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Importing a System Image
To import a system image:

1. From any screen click on the System menu tab to drop down a submenu.
2. Click the Import Image button.
2. Use the open dialog to select the folder location for the previously saved system image.
3. Double-click the desired filename or single-click the filename and then click the Open
button.
Note:

Importing a system image will overwrite the controller in its entirety. Careful thought
should be applied prior to importing.

Dashboard (7 Desk FAT (10.3.37.12) ®

System % Desk F4T (1)

Click here and drag to move this window.
[KLIcY) Parameters

m g @

s (16) Key (3) Linearize (8)

seuony | ¢

EEER

n . M- (16)  Counter (16)
Documents library

m
Timer (16)
rrange by: Folder ~
Includes: 2 locations
= Name Date modified e ize = m
{u
er

). Visual Studio 2010 10/7/2015 11:26 A...  File folder ut  Math (24) Process (8)

9
(e and drag to move this window.

‘Bvigator
" My Computer On WINLRI02X4Y0
& OSDisk (C)

File name: ~ | | Watiow System Image (:ws ~

Device Details
The Device Details allows a user to make changes to the system settings described below. De-
scriptions are numbered correspondingly in the graphic that follows.
Navigate to Device Details:
1. From any screen click on the Device menu tab to drop down a submenu.

2. Click the Device Details button.

(D Device Name - change the name (32 characters maximum) of the controller for easy identi-
fication.
Note:

This name will also be displayed in the up-
per left corner of the user interface.

Dashboard | () HeatiCool (10.3:37.12) ®

Device Details: Heat/Cool (1)

@ Restore Settings From T
Restore Settings From | None | @

e None: no action.

» Factory: allows a user to bring the
controller back to the factory default

state.
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Configuring Pluggable Flex Modules

This controller can have up to six Flex Modules (FM) installed in the chassis. The presence of
each FM must be confirmed and accepted using Composer® software. FMs can be fully config-
ured as installed hardware or the user can type in a valid FM part number for later installa-
tion. For more detail regarding the module installation process, see the Installation and Trou-
bleshooting User's Guide for the controller in use.

Note:
Typing in a valid part number without the presence of the module is intended for the sole
purpose of building the FBD (connecting function blocks on the canvas). Errors may be
generated and all outputs will be off until the module is inserted.

Topics discussed in this section follow:

Screen Orientation: detailed description of the Pluggable Module configuration screen and as-
sociated characteristics.

Symbols Related to Pluggable Modules: description of the symbols that may be displayed when
using Composer software.

Configuring Flex Modules: configuration process described.

Entering FM Information Before Module Installation: detailed description of the why and how
a user would do this prior to acquiring the module.

Note:
The graphic below represents a controller that first had its flex modules installed with the
controller then being connected to a computer. Because of this scenario each slot appears
with no expected modules. This screen and symbols that are displayed will look different
using a different scenario.

Navigate to Pluggable Modules screen:
1. From any screen click on the Device Menu tab to drop down a submenu.
2. Click the Pluggable Modules button.

Pluggable Flex Modules - Screen Orientation
(M Module Slot - Location c _—

(%) FAT (192.168.0.222) ®

e The blue box (on the right)
and the slot highlight will
move with the mouse to bring
focus to the slot/module.

Module 1 7" Use Detected Part Number '

Detected: FMMA-UKHA-AxAA One universal input, one SSR, one NO-ARC power control

Expected: No module is expected

e s 3) o e @
@ Use Detected Par t Number Expented': FMHA-FAAA-AXAA "7Threeunlverzlpmcessy:etransmltnuiputs

o Click this button to accept @ e P s ot TS et
the module that the system [ oot st e T

sees as being present in the ot o e B
slot and displayed in the field vt s o o s )

identified as "Detected Part Erectts o e oot 9

Number", R — s
®

® Set Expected To None

» Click on the X to tell the system there will be no module installed in this slot. Taking

Watlow F4T Controller e 18 eChapter 2 Configuration Using Composer



this action will turn the power off for this slot after the controller is reset.
@ Detect Modules

« The controller will shut off all outputs and initiate an evaluation of each slot to see if
any modules are present.

Note:
In the graphic above, if a module were inserted in slot 3, clicking detect modules will turn
the power on for the slot and report back with the module part number installed.

® Finish
« Will cause the controller to restart and take the user to the Function Block Diagram.

Note:
There are some FM slot dependencies. If there is a question as to whether or not an FM is
in an acceptable slot, refer to the Installation and Troubleshooting Guide for the controller
in use.

Symbols Related to Pluggable Modules

As viewed from the Menu bar, the symbol that will be displayed to the left of the
Pluggable Modules button will be of the most significance. The red exclamation will al-
ways take precedence.

Symbol Description

Q The expected module has been detected.

C;i No module has been detected in a slot the controller expects to be empty.
A module has been detected in a slot the controller expects to be empty.

0 The controller expects a module, but that module is missing or a different
module has been detected.

Configuring Flex Modules
To accept the detected modules:

Note:
If modules were plugged in after powering up or resetting the controller, click on the De-
tect Modules button to restart the controller and detect all of the modules that are pres-
ent.

1. On the right side of the screen click the Use Detected Part Number button.
2. Repeat step 1 for each slot to be configured.

3. Click the Finish button to restart the controller and exit to the Function Block Editor.

Note:
Exiting the pluggable modules screen after any changes are made will cause the controller
to restart. A restart will stop all controller activities while turning off all outputs.
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Entering Flex Module Information Prior to Installation

Function blocks associated with hardware will not be available until the hardware is expected
to be present. Entering a part number for any slot (even though the module is not currently
installed) allows the programmer access to the associated function blocks. As an example, if
an FMMA-UEKA-AAAA is installed in slot one, .. e — ——
the function blocks that would be available are & -
shown in the red box. After entering a part
number such as FMLA-YEBA-AAAA in slot 2, ad-
ditional hardware dependent function blocks
will appear as shown in the blue box. .
Note: . ; =
When configuring modules as described = e . - v
above (not installed), the controller will not

be able to control any outputs. All outputs
will be off.

To configure the controller to expect a module that is not yet installed:

Varisbl (24

1. Select the desired slot and enter a valid part number in the Expected Part Number field.
2. On the keyboard, push the Enter key.

3. Click Finish when complete to restart the controller. After the restart process is complete
the Function Block Diagram will appear.

Once the module is acquired, simply plug it into its assigned slot and click the Detect Mod-
ules button. After doing so, the controller will restart and a green flag @ will be displayed for
that slot number.

Configuring the Application using the Function Block Diagram

The Function Block Diagram (FBD) view is used to connect the real-world inputs and outputs
to internal controller functions, such as alarms, control loops and ramp and soak profiling.

To enter the Function Block Diagram:

1. Click on the desired Device menu.

2. From the drop down menu click Function Block Diagram.

Topics discussed in this section follow:

Screen Orientation: detailed description of the FBD screen and associated characteristics.
Customizing the FBD Environment: change default canvas settings to user preference.
Window Anchor Points: defines a new docking location.

Getting Started: things a user will encounter on the canvas while building the application.

Selecting and Placing FBs on the Canvas: describes where to find and then place selected FBs
on the canvas.

Moving FBs on the Canvas: describes how to move selected FBs on the canvas.

Connecting FBs Together: describes how to make the application come to life by interconnect-
ing FBs.

Viewing Signal Values and Errors: describes how to view signal values and errors as they oc-
cur.

Watlow F4T Controller e 20 eChapter 2 Configuration Using Composer



Troubleshooting Signal Errors: suggestions in how to evaluate a signal error.

Adjusting FB Behavior with Parameter Settings: change the functionality of a FB based on its
parameter settings.

Finding Help for FBs: describes how to acquire embedded help for each FB.

Changing and Deleting Signals: making modifications to the program through new and revised
FB connections.

Removing FBs from the Canvas: describes how to delete FBs on the canvas.

Using Auto Hide: maximize visibility of available screen space by hiding infrequently used win-
dows.

Floating a Window: move a window from its docked location to a user defined location.
Docking a Window: describes how to create new or return to previous docking locations.
Turning Floating Windows Off and On: describes how to enable and disable floating screens.

Function Block Diagram View - Screen Orientation

The FBD View has the following features, numbered correspondingly in the graphic below.

(D Function Block Diagram

» All FBs are placed and con-
nected on the canvas.

@ Function Block Library

e Shows the available FBs for
this controller. The number
below each icon indicates how
many FBs of that type remain
available for use with this
controller. As is displayed in
this graphic, this window is
movable and dockable.

ccccc

® Parameter List

» Used to view and set the FBs parameters customizing its behavior for the application.
This window is movable and dockable.

@® Navigator

« Allows the user to adjust the view of the canvas. Drag the box to reposition the
view.

» Use the slide bar or the min+us B and plus B buttons to adjust the zoom level. This
window is movable and dockable.

® Help

« To view detailed FB information click on any FB. This window is movable and
dockable.

® Tutorials
» Topic based video help files.
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@ Function Blocks (FBs)

« Allows the user to customize the functionality of the controller for a specific applica-
tion. Some FBs are interfaces to real-world 1/0 devices and some serve as the inter-
face to internal functions such as, the compare, logic and math FBs.

Receiver

» The part of a FB to which a signal can be connected in order to supply data to the
function.

® Transmitter

» The part of a FB from which a signal can be connected in order to carry data to an-
other FB.

Signal
« A line that represents the connection of data from one FB to another.

Customizing the Function Block Diagram Environment

The Parameter, Help, Library and Navigator windows can be moved from their default loca-
tions to allow a user to maximize the visibility of the FBD diagram. See =% : :
the procedures below regarding how to float, hide and dock these win-
dows.

Window Anchor Points

While dragging a window or a grouping of windows to a new docking
location Anchor Points will appear on the screen. The anchor points in
the graphic are numbered corresponding to their associated descriptions
below:

® Drag the window here to add to the window group.
(@ Drag window here to dock above the window group.

For help click a fun, n block in the diagram.
Cli klh ta k at the tp ight of this window to
set it to auto-hide.

(® Drag window here to dock to the right of the window group.
@ Drag window here to dock at the right of the screen.
D 2 @
IEMe— 3 0

gram. Click 1i|E=/¢k at the top right of this window to set it to auto-hide.
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Getting Started with the Function Block Diagram (FBD)
The basic steps for creating the function block diagram for any application are:

1. Add the function blocks from the library to the canvas that are needed to interpret the
signals from the physical inputs and set the physical outputs. Typically, these will include
Loop, Alarm and Profile Engine function blocks.

2. Connect the transmitters on the FBs that source data to the receivers on the FBs that
need the data.

3. Set each function block's parameters as needed for the application to perform as expect-
ed.

Detailed descriptions of each function block including all the function block's parameters can
be accessed in the online help for the function block and in the User's Guide, chapter entitled
Function Block Reference.

The FBs that represent the physical inputs and outputs from the controller and are associated
with the flex modules that are expected in the configuration are always on the canvas. These
FBs can only be removed by changing which modules are expected using the Pluggable Mod-
ules view.

Other FBs can be added to the canvas from the library. Some of these FBs such as Loop, Cas-
cade, Alarm and Profile Engine perform sophisticated functions. See the Application Examples
chapter in this User's Guide for more on these functions. Other function blocks such as Math
and Logic perform fundamental functions that can be combined to add custom behaviors to
the controller for specific applications.

The signals that carry data between function blocks normally appear as black lines in the dia-
gram, but when the block that transmits the signal cannot determine what the correct value
should be, the signal changes to yellow indicating the error. Each FB's response to errors re-
ceived is explained in the description of the function block.
Warning:
Once an output FB receiver is connected to another block, the output on the flex module
turns on according to the received signal. Do not connect outputs until it is safe to do so.

Notable facts about the FBD:

» How a FB responds to its inputs and drives its output is dependent on its parameter set-
tings. Set the parameters for each function block as needed for the application.

« Signals cannot be moved after they are created; to change where a signal gets data or
where it delivers it, delete the signal and create the desired connection.

» There are several ways to do many things. Try right-clicking to see options or short
cuts.

» FBs from the library that have no signals connected are returned to the library when
Composer® is closed.

o The location of dockable windows is not saved; windows return to their default loca-
tions when the system is closed.

» The selection of signal values displayed in the diagram is not saved; all signal value dis-
plays are turned off when the system is closed.

Watlow F4T Controller e 23 e (Chapter 2 Configuration Using Composer



Hints:

» Click-and-drag any blank spot on the canvas to change the view.

» Use the scroll bars.

» Use the Navigator to reposition the view of the canvas and to zoom in or out.

» Use the mouse wheel to scroll the view. Hold the shift key to use the mouse wheel to
pan. Hold the Control key to use the mouse wheel to zoom.

Selecting and Placing Function Blocks on the Canvas

To place a FB on the Canvas:

1. Find the desired FB within the library (using scroll bars if present).
2. Click-and-drag the FB to the canvas.

Moving Function Blocks
To move a FB on the Canvas:
» Click-and-drag the FB to the desired location on the canvas.

Hints:

» Click the main body of the FB not one of its transmitters or receivers. Clicking a trans-
mitter or receiver begins to draw a signal rather than move the FB.

» The canvas will scroll if the mouse pointer is close to the edge but not outside the dia-
gram window.

« To make a long move, click the block to select it, then zoom out to make it easier to
move the block to the desired location.

Connecting Function Blocks Together
To connect a transmitter to a receiver:

» Click and drag a signal from a FB's transmitter to a receiver on another FB.
Hint:

» This can also be accomplished in reverse, i.e., click and drag from a receiver to a trans-
mitter.

Viewing Signal Values and Errors
To momentarily display a signal’s value:
» Mouse over (point the mouse cursor at) the signal.
To display a signal’s value continuously:
1. Right-click the signal.
2. Click Show/Hide Data
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To cancel (turn off) the signal display:
1. Right-click the signal.
2. Click Show/Hide Data

Note:
The values displayed are not in real-time.

Troubleshooting Signal Errors

While building the FB diagram, or during operation, there may be occasions when the signal
from the transmitter of a FB is displayed yellow. This may reflect that the FB has encountered
an error or some other anomaly has occurred. From the user perspective, an evaluation of the
cause should be done to ensure that unexpected operation does not occur. Suggested steps to
evaluate the cause of a yellow link are listed below:

To evaluate the cause of a yellow signal:

1. Trace the yellow signal back to the source
(first occurrence of a yellow link) FB.

2. Place the mouse over the signal which
will display the error.

3. In this particular example, the error is identified as an Open sensor.
4. Click on the selected FB and view the Help window.
5. Search ("Ctrl-F") the help file for the word "Open".

6. Once found, evaluate, make note or correct the cause of the problem.

If further assistance is needed review the associated product User's Guides or contact the
Watlow Technical Support team (1-800-492-8569 or 1-507-494-5656).

Adjusting Function Block Behavior with Parameter Settings
To change a FB parameter:
1. Double-click on the FB.

2. In the Parameters window locate and change the parameter.

Note:
If names are applied here, those names will appear on the FBD
and if selected, the output view of the Personalization screen.

Select the content for each position on the output view:

1:|Heat +| 2: Cool Output -
3:|Profile Disable ~| 4 Manual On/off -

Finding Help for Function Blocks
To locate the help topic for a FB on the Canvas:
o Click the FB and view the help window.
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Hints:

« Many function blocks can be configured to perform one of several functions. For these
FBs, the help topic has a section for each function. Locate and click the link for the de-
sired function.

Changing and Deleting Signals

To delete a signal:

1. Click the signal to select it.

2. Press the Delete key on the keyboard.

Note:
To change where a signal connects, first delete it then make the desired connection.

Removing Function Blocks from the Canvas
To remove a FB from the Canvas:

1. Delete all signals connected to the FB.

2. Click the FB to select it.

3. Press the Delete key on the keyboard.

Using Auto Hide

To toggle the auto hide option for a window or a group of windows:
« Click the pin (auto hide) icon in the window's title bar.
To use a window that is hidden:

e Mouse over (point the mouse cursor at) the window name.

Floating Windows
To float a window or a group of windows:

» Click-and-drag the window's title bar to the desired location.
To separate a window from a group:

« Click-and-drag the window name to the desired location.

Docking Windows

To return a floating window or a group of windows to its previous docking location:
» Double-click the title bar.

To change where a window or a group of windows is docked:

1. Click-and-drag the window's title bar until the anchor points appear

2. Drag the window until the mouse pointer is at the desired anchor point.

3. Release the mouse.

Hint:

« Some anchor points dock the window at the sides of the FBD view and others dock or
group the window with other windows.
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Turn Floating Windows Off or On
To avoid the possibility of inadvertent window movement, this feature can be turned off.

To turn floating windows off:
» Right-click anywhere on the canvas and choose Turn off float in the pop-up menu.
To turn floating windows on:

» Right-click anywhere on the canvas and choose Turn on float in the pop-up menu.

Personalizing the User Interface (Ul) Using Composer®

The home screen of the F4T controller can be personalized to show multiple pages and mul-
tiple content blocks within each (4 maximum). Until personalized, the home screen will be
blank. Features that are available on
the Personalization screen are num-
bered corresponding to their associated
descriptions below: =0 B

=ol x|

o Componer

(® Home screen can be modified in ac- | — B
cordance with installed hardware ' e |
and named FBs on the FBD.

@ Modify user interface (Ul) button col-
ors.

Page3 Paged
3 BB 0 0 o= B3 B 08 D D
BlockContent: ~ BlockContent:

al Input 1 M

1:{Universal Input 1 Module - | Ml 2:(Univers fodule .

() Create a customized menu to be
viewed on the Ul.

@ Change the user interface screen brightness.

To personalize the home screen:
e From the device menu choose Personalization from the drop down menu.

Much, if not all of what is displayed on the home pages comes from the FBD. Therefore, it
would make sense to first configure the FBD prior to personalizing the home screen.

The personalization settings shown above would produce a home page like the one below. Be-
cause it was the second page configured as shown above (red box), notice the arrow buttons
on the right and left of screen capture below allowing navigation to page 1 and 3.

' profile Actions

Safe

187 F

i Output
© weat @ output Disable on/off | Actions

Setting Up Data Log Files Using Composer®

Data Logging can be enabled at any time and will log a user selectable list of data points.
While data logging is enabled, the data log file is stored within either the USB device memory
or internal memory. Once the file reaches a specified size (if being transferred automatically),
it will be sent directly to one of three other destinations (USB, TFTP server or a Samba serv-
er). The file transfer can also be initiated manually at any time. The file transfer process from
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internal memory, whether completed automatically or manually, will move all log files from
internal memory to the selected destination. To learn more about data logging see "Data
Logging” in the Overview Section of this User Guide.

Note:
Data logging can also be enabled/configured through Modbus. There are specific Modbus
registers for each of the parameters defined below. If interested in identifying those regis-
ters, see the section entitled "Enabling Data Logging Using Modbus" in the Appendix of this
User's Guide.

Topics discussed in this section follow:
Setup Data Logging: discusses required fields that must be set prior to starting data logging.

Configuring a Samba Shared Folder: identifies and gives illustrations in defining the necessary
user account and the shared folder.

Configuring a TFTP Server: details required setup fields while illustrating steps to successfully
move files from the F4T to the TFTP destination.

Note:

Data logging is terminated when power is lost while the data log file itself will be main-
tained where it was captured.

Setup Data Logging

To setup data logging, follow the steps below:
1. Click on the Device Menu tab.
2. From the drop down menu click on Data Logging.

3. Select and add all of the desired Data Points for the data log file.

Note:
Selected data points will be used whenever data logging is enabled.

4. Click on the Setup button.
- Logging Status: indicates whether or not recording is active or not.

- File Name: any alphanumeric characters, 63 maximum.

Note:
When transferring files via TFTP, do not create a file on the server called "testfile".
Communications between the F4T and the TFTP server is tested prior to starting a
transfer using this filename while then verifying the response from the server.

- Log To: USB or Internal Memory.

Note:
When transferring files via TFTP or Samba, internal memory must be selected here.

Note:
There are many USB memory devices available. Watlow does not recommend using
micro SD or SD card to USB adapters in the USB slots. Be aware that we have not
tested all of the variations of USB memory devices but we have tested and validat-
ed those that are listed below:

o Lexar, Kingston, Toshiba and Verbatim

Note:
Supported USB file systems: FAT16 and FAT32.
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Note:
Due to wear-leveling operations of flash memory devices (internal - F4T and exter-
nal - USB), there may be some gaps within the data logged file.

Note:
If logged file is sent to USB, the *.csv and the *.enc file are written directly to
USB constantly. If the File Size Limit is set to 10MB or larger, the csv will continue
to be written continuously while the encrypted portion (*.enc) is chunked into
7.5MB files, buffered internally and then written out as 7.5MB chunks. If the maxi-
mum file size is set to 10MB, there will be two *.enc files for each csv (7.5MB and
2.5MB). If File Size Limit is set to 15MB, there would be two 7.5MB *.enc files for
each *.csv file.

Log Interval: defines the frequency in which the log will be written, 0.1 second to 60
minutes.

File Type: Encrypted (filename.enc), comma separated values (filename.csv) or Both.
File Size Limit: 20MB maximum when using internal memory, 1GB when using USB.

Memory Full Action: when selected log to device is full, Overwrite or Stop.

Note:
Logging to USB allows for Stop only, when memory is full.

Date Format: MM/DD/YYYY or DD/MM/YYYY.

Note:
Applies to each individual log entry alone, does not apply to filename.

Time Format: 12 or 24 hour clock.

Note:
Applies to each individual log entry alone, does not apply to filename.

5. Click on the File Transfer button.
Auto Transfer Type: None, TFTP, Samba or USB.

Note:
When automatic file transfer is enabled, the file as it's being created, will be buff-
ered in internal memory. The file will be moved to its destination when it either
reaches the maximum file size setting or the user stops data logging. If automatic
transfer fails for any reason, data logging will continue and the files will be stored
in internal memory until internal memory fills up. The setting for Memory Full Ac-
tion (Overwrite or Stop) will then be implemented.

Note:
A user can initiate a file transfer manually at any time if one or more of the avail-
able destinations (USB, TFTP or Samba) have been configured.

Samba User Name: Windows user account name with access to shared directory.

Note:
If using Asian fonts, you may need to create a Latin character set login for use with
Samba transfers.

- Samba Password: Windows user account password.
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Note:

If using Asian fonts, you may need to create a user, and password, using the Latin
character set.

- Samba Path: shared directory path and name.

Note:

If using Asian fonts in the path name, please try using latin characters, or numbers
as your folder name, and share name.

- Remote IP Address: the IP address of the remote computer.

- Remote Host Name: the name of the remote computer.

- Transfer Progress: when a transfer is initiated this will reflect its progress from 0% to

100%.
Note:

If an error were to occur, as described below, this value could exceed 100.

- Transfer Results, will return the enumerated values shown below:

Enumerated Value

Description

Possihle Causes

Corrective Action

Blank

Nothing to report

Not configured, no activ-
ity.
Transfer not initiated.

No Files to Transfer

No data log files in in-
ternal memory

Data logging has not yet
been started.

Files have already been
moved from internal
memory.

Transfer Complete

All data log files have
been moved from inter-
nal memory

File transfer initiated and
completed successfully.

Transferring Files

Data log files being
moved from internal
memory

File transfer initiated and
in progress.

Server Down

Connectivity from client
to server not present

Server not present.

Server not configured or
configured incorrectly.

Samba

o Check and ensure user account info
(name and password) is correct.

+ Check and ensure that the shared
folder name is correct and shared
with the user account mentioned
above.

TFTP

» Ensure server is running and config-
ured for read/write capability.

Need Host IP

IP address not present

No connectivity between
PC and FA4T.

Incorrect IP address en-
tered.

TFTP

» Verify a physical connection between
PC and FA4T.

o Check the controller IP address from
the F4T front panel: push Main Menu >
Settings > Network > Ethernet.

» Ping the F4T to verify its presence on
the network.
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Enumerated Value Description Poss

ible Causes Corrective Action

Need Host Name Missing host name or IP

Not configured.

Incorrect IP address or
host name entered.

Samba

» Ensure the computer name (Host) is
correct. Click on the Windows Start
button and type my computer in the

cur successfully

and IP address search field.
o Verify IP address (see: Need IP Ad-
dress above).
« TFTP server configuration | TFTP
Error File transfer did not oc- | Not correct. « Server not configured with overwrite

capability, reconfigure server.
» Ensure server is not set for read only.

Check Directory Per-
missions, Host Name
and IP Address

Not configured.

Incorrect IP address or .
host name entered.

Shared folder does not
have correct permissions. |*

Samba

Ensure the shared folder name exists
and that it is being shared with the
user account (Samba User Name).

Verify IP address (see: Need IP Ad-
dress above).

» See the section entitled Configuring a
Samba Shared Folder below.

Configuring a Samba Shared Folder

Samba, also known as Server Message Block (SMB)/Common Internet File System (CIFS), is fully
supported by Windows File Sharing. Within this document, SMB/CIFS will be referred to as
Samba.

Samba, when in use, creates a directory on the F4T device that maps to a shared directory on
the user’s PC. There are several ways that a Windows shared drive can be configured. With
this is mind, one of those ways will be discussed and used for demonstration purposes below.

Note:
If a user account already exists with full Administrator rights, steps 1 through 12 can be

skipped.

Setting up a Windows shared drive:

1.

Click the Windows Start button and type us-
er accounts in the search box.

When the Make changes to your user ac-
count window opens, click on Manage User
Accounts.

When the User Accounts window opens, click
on the Advance tab.

Under Advance user management, click on
the Advance button.

Under the Name column right-click on Users
and then New User.

In this example the new user will be identi-

fied as "Samba" and will be entered into the

User name field as shown to the right.

L5 s

Mew User

User name: Samba

Full name:

Description:

Password: bbb

Confirm password: tssssnne

User must change password at next logon
[ ]User cannot change password
Password never expires
[ ] Account is disabled

Create Close

I
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Note:

To ensure that there will be no changes required r

never expires.

10.
11.

12.

Click on Create and then Close.

Click on the X (top right corner) to close the us-
ers window.

If not already open, navigate to Manage user ac-
counts and click on it. Once there, the new user
account should be visible as shown to the right.

Click the OK button.

Click on the X (top right corner) to close the Us-
er Account window.

folder.

Note:
The name of the shared folder must not contain
any slashes, or back-slashes.

Note:
If the folder being created is a sub-folder off of
the root directory, right click on the created folder > select Properties > Sharing > Ad-
vanced Sharing and check Share this folder. Doing this will allow the sub-folder path to
be defined as if it were in the root directory of the selected domain. Lastly, click on Per-
missions and ensure that all boxes under Allow are checked as shown below.

-

)

Advanced Sharing
|
[¥] Share this folder T i
St Parmasnons
Settings (IDup O S0 R
Share
SambaStore
Add Remove A Remow |
Prarmisssons b Everyone A Deery

3r0n 2
Limit the number of simu Ful Coskol
Chasge

Fasd

Comments:

Permissions H Caching ]

[ 0K H Cancel H Apply ]

egarding the password, check Password

r

Navigate to Windows Explorer and create a new -

User Accounts

- — -

-

)

Users | Advanced

5,

Users for this computer:

Use the list below to grant or deny users access to your
computer, and to change passwords and other settings.

User Name
&} Samba

Domain
WINLR202X4Y0

Group

Administrators; U...

Add...

Remaove

Properties

Password for Administrator

% To change the password for Administrator, click Reset
Password.

Reset Password...

[ OK

) [l

Apply

13. Right-click on the folder created above and then mouse over Share with and click on Spe-

cific People.

14. Click on the drop down button and then Find people.

15. Enter the object name "Samba" and then click on the Check Names button.
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16. Click the OK button.

17. Click on the drop down button and ensure the folder is set for Read/Write capabilities as
shown below.

— = | [E] |-

) 2 File Sharing e

Choose people on your network to share with

Type a name and then click Add, or click the arrow to find someone.

A Add

Name Permission Level ‘

% samba Read |y Read
Read/Write
Remove

I'm having trouble sharing

18. Click Share.
The graphic below shows the folder as being shared.

=HEl X

@ 72 File Sharing St

Your folder is shared.

You can é__; [n,_a\_j someone links to these shared items, or copy and paste the links into another
program.

Individual Items -~

SambaStore
\WINLR902%4Y0\SambaStore

Show me all the network shares on this computer.

Dane

After the user account has been identified or created and the shared folder has been setup

it is time to configure the File Transfer function within the controller. The graphics below
show all fields that must be filled in to do an automatic transfer of the data logged file to the
shared folder identified in this example as SambaStore.

Note:
Transferring files via Samba may be accomplished by 2 methods; Auto-transfer, and a user
initiated transfer. Once the automatic transfer is enabled this function will move the file
to the remote computers shared folder whenever data logging is running and the set file
size has been reached. The graphics that follow illustrate automatic transfer.
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First, a couple of fields (parameters) within Setup must be addressed, identified in the red
boxes below.

Log to - must be set to internal memory to automatically move the files to the shared folder.
File Size Limit - defines the maximum file size that will be moved to the shared drive.

o0 W caliE S

KComposer sl M e e o S e B 0 ENS

eat/Cool (192.168.0.222) ®

System & Heat/Cool (1)

Data Logging: Heat/Cool (1)

Data Points
Logging Status |Recording
Setup

File Name |Log e.g. "Log_03242016_112013.csv.enc”

Log Interval [0.1sec

File Transfer

File Type |Both
Available Logging Memory 80| MB
Available Logging Time 4| Hours
File Size Limit 1| MB

Memory Full Action |Stop
Date Format |MM/DD/YYYY
Time Format |12 Hour

Annotation

Second, based on the example entries made above, the File Transfer fields need to be filled
in accordingly.
5. Composer

— e - 8 0 ans

™ & -

Dashboard ) Heat/Cool (192.168.0.222) ®

e,

System ™ Heat/Cool (1)

Data Logging: Heat/Cool (1)

Data Points

Auto Transfer Type [Samba—vj

Setup Use Auto Transfer: to set how the controller automatically transfers

Samba User Name Samba data log files as they are completed.

File Transfer

Options:

Samba Password eeeessees TFTP: transfer data log files to a TFTP server program running on the
remote host computer. Enter the IP address of the host computer.
Samba Path SambaStore
Samba: transfer data log files to a directory that is configured for
Remote IP Address 192.168.0.195 network file sharing. Enter the user name and password for a user
with access to the shared directory, the IP address and name of the
Remote Host Name WINLR902X4Y0 host computer, and the path to the shared directory.

After these screens have been populated as shown, data logged files, once they reach approx-
imately 1MB in size, will be moved from internal memory to the shared folder (SambaStore).

Configuring a Trivial File Transfer Protocol (TFTP) Server

In order to use the TFTP file transfer option, a TFTP server must be setup and running on
your computer to service the TFTP transfers from the F4T. The user will need to specify the
IP address of the remote computer, and also the remote computer name.

TFTP requires no authentication and can transfer a file as large as 20MB to a remote host
computer. There are many TFTP servers available and many can be downloaded off the in-
ternet free of charge. To enable a TFTP transfer, within Composer or via the Ul, simply enter
the IP address for the remote computer and ensure the TFTP server is running on the remote
computer.
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Configuring the TFTP Transfer:

1. Because there are several TFTP servers available note that naming may be different. What
is most important from the server standpoint is that the appropriate IP bindings are set
while the security allows for read/write capability as shown below.

General| Server Bindings ‘ Security | Language| ‘ General | Server Bindings| Security |Language|

Permitted Transfer Types
Server Bindings (IP Addresses and Subnets)

@ Send and Receive files
@ ( Send files

() Receive files

192.165.0.186/32

®

IP Address Restrictions
0 Allow all IP addresses to send/receive files

® Only allow the following IP addresses to send/receive files

Ko

Add

o Remove

( ) All Addresses in binding list

First working address in binding list

2. Navigate back to the section entitled Setup Data Logging and follow the procedure to de-
fine what it is to be captured within the file. Within this same procedure (step 5), it will
be important to define the IP address of the remote computer while also determining
whether the file will be transferred manually or automatically.

3. Start the TFTP server and then start data logging by pushing the following buttons on the
FAT front panel: Main Menu > Data Logging > Start

If the file does not seem to be transferring as expected check out the parameter identified
above as Transfer Results and the table that follows it for some assistance.

Creating and Editing Profiles Using Composer®

This section describes the features of the Profile View and includes instructions for using it.
To learn about profiles see "What is a Profile" in the Overview Section of this User Guide.

Note:
The Profile Engine function block must have one or more of its receivers (PV1 through
PV4) connected prior to creating or editing profiles with this view. To learn more about
how to set up the Profile Engine, see the Profile Ramp and Soak section in Chapter 4 Ap-
plications Examples and the Profile section in Chapter 5 in this User's Guide.

Profile View Orientation: describes the layout of the profile screens.
Profile Parameters: settings that apply to a profile.

Step Parameters: settings that apply to a step.

Opening the Profile View: displays the list of profiles in the device.
Creating Profiles: up to 40 profiles can be created.

Saving a profile: store profiles on the computer to make it easy to load them in other control-
lers or to restore one that was inadvertently changed or deleted from the controller.

Loading a Profile: loads a profile that was previously saved to the controller's memory.

Duplicating a Profile: is an easy way to create a new profile similar to one that was created
previously.
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Deleting a Profile: removes unneeded profiles from the controller memory freeing up space
for new profiles.

Opening the Step Editor: displays the details of the step.

Adding Steps: up to 50 steps can be included within any given profile.
Inserting Steps: create a new step at a specific point in a profile.
Deleting Steps: remove a step from a profile.

Password Protect a Profile: avoid unwanted and inadvertent changes to a profile with pass-
word protection.

Changing or Removing a Password from a Profile: when password protection is no longer
needed it can be easily removed.

Navigate to the Profile Editor:

1. From any screen click on the Device menu tab to drop down a submenu.

2. Click the Profiles button.

Profile View - Screen Orientation E

The Profile View has the following
features, numbered correspondingly
in the graphic below.

® Profile List e —

Guaranteed Sosk Ensble

aaaaaa

« Lists the profiles in the con-
troller and indicates which
have password protection (see
lock symbol next to Oven 2).

. A user can use "Add new pro- | oo leeass
file..." or use the buttons at =t

the bottom to delete, duplicate, import and export profiles.
@ Step List

» Shows all currently existing steps for the selected profile (Oven 1).

» A user can use "Add new step..." or use the buttons at the bottom to delete or insert a
step.

® Step Detail

« Shows the current settings for the selected step while also allowing each to be modi-
fied.

« The user has the ability to give the profile a name, apply password protection and en-
able data logging for this profile while running (red box above).

Profile Parameters
The following settings apply to the entire profile.
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Name
User-entered identifier for the profile. The name follows the profile when it is saved in a file
or moved to another controller.

Note:
If data logging is enabled for the profile it is suggested that the profile name be limited to
characters between A to Z, a to z or 0 to 9. The data log filename will replace any other
characters with an underscore ( _).

Password

User-set code that must be entered prior to editing a protected profile. A password may con-
sist of up to ten characters, may include letters, numbers or symbols and is case sensitive.

Guaranteed Soak Deviation/Guaranteed Soak Values: Loop1 to Loop4

The amount by which the process value is allowed to differ from the loop’s set point for steps
with Guaranteed Soak Enable set to On. In such steps when the process value differs from the
set point by more than this value, the step timer stops running until the process value is re-
turns to within the band defined by the set point plus or minus this value.

Step Parameters

The following parameters set the behavior of a profile’s steps. Only the parameters that apply
to the selected step type appear in the step detail.

Step Type
Set the behavior of the step.
Options:
» Soak: maintains the each loop’s set point constant for the step’s Time.

» Ramp Time: adjusts each loop’s set point gradually from the previous set point to the
step’s Set Point over the step’s Time.

» Ramp Rate: adjusts each loop’s set point at the user-set Rate of change until it reaches
the step’s Set Point.

» Wait For Process or Event: holds the profile until the specified conditions on the event
inputs are met. When multiple conditions are specified, the profile will not proceed un-
til all the conditions are satisfied at the same time.

» Instant Change: sets each loop’s set point to the step’s Set Point without ramping from
the previous set point and holds that set point for the step’s Time.

» Jump: repeats previous steps in the profile starting at the step set with Jump to Step
for the Number of Times set. This option is not available for step 1. A value of zero en-
tered for the Number of Times will create an infinite loop.

» End: sets what each loop and event output does when the profile ends.

Time: Hours Minutes Seconds
Set the duration of the step.

Note:
Step timing will be impacted if the a profile is running and the time settings are changed.
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Ramp Rate
Set the speed at which the loop’s set point is increased or decreased to the step’s Set Point
value.

Set Point
Set the value to which the loop’s set point is changed by the step.

Guaranteed Soak Enable
Set On to prevent step time from elapsing whenever the loop’s process value differs from its
Set Point by more than Guaranteed Soak Value for the loop.

Options: On, Off

Event Input 1 to Event Input 4
Set the condition on each input for a Wait for Process or Event step.
Options:

« None: do not wait for this input.

« On: wait until a digital input is on or true.
« Off: wait until a digital input is off or false.

« Greater Than: wait until the process value is greater than the setting of the corre-
sponding Input Value parameter.

« Less Than: wait until the process value is less than the setting of the corresponding In-
put Value parameter.

Input 1 Value to Input 4 Value
Set the process value against which the corresponding analog input condition is evaluated in a
Wait for Process or Event step.

Jump To Step
Set the step at which the profile should begin to repeat steps.

Number of Times
Set the how many times the Jump Loop step repeats the previous profile steps.

Note:
Number of Times is the number of times the steps are repeated not including the time
they are executed prior to reaching the Jump step. For example if step 5 of a six step
profile is a Jump with Jump To Step set to 2 and Number of Times set to 1, when the pro-
file is run starting at step 1 it executes steps as follows: 1, 2, 3, 4, 5, 2, 3, 4, 5, 6.

Event Outputs: Event Qutput 1 to Event Output 4
Set the state to which the profile sets each event output at the start of the step.

Options:
« On: the step sets the event output on or true.
« Off: the step sets the event output off or false.

« Unchanged: the step does not set the event output; it remains in whatever state was
previously set.
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End Action

Set what the control loop does after the profile is completed.

Options:
» User: the loop controls at the Set Point setting prior to execution of the profile.
« Off: the loop's control mode is set to Off.

» Hold: the loop’s Set Point is set to the last value used in the profile.

Note:
To anticipate and plan for expected control action at the end of a profile, an End step
should always be included as the last step in a profile. If not included within the profile,
a parameter within the control or cascade loop called "Profile End Action” will determine
which option above is active. End Action (if used within the profile), always takes prece-
dence over Profile End Action.

Opening the Profile View
To view the profile listing:
1. From the device menu choose Profiles.
2. Click Profiles to bring up the profile listing.

Creating Profiles
To create a new profile in the controller:
1. Click the Add new profile.. button.

2. If desired, click in the Name field and change the profile’s name.

Note:
The default name is New Profile. The user should give each profile a unique name. A pro-
file name is limited to 20 characters

Saving a Profile to a Storage Device

To export a copy of a profile from the controller to a file:
Select the profile by clicking it in the profile list.
Click Export at the bottom of the profile list.

Us the Save As dialog to edit the name and select the desired location and click the
Save button.

Hint:
» Export is an option on the profile pop-up menu.

Note:
A profile that has a password applied will be saved with the password.

Loading a Profile

To load a profile previously saved on the computer in to controller memory:
1. Click Import.
2. Use the open dialog to locate and select the desired profile file.
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3. Click Open.

Duplicating a Profile
To duplicate a profile:
» Right-click the profile and click Duplicate in the pop-up menu.
Or
« Click the profile, then click the Duplicate at the bottom of the profile list.

Note:
The duplication process automatically appends the duplicated profile to the end of the

profile list.

Note:
If a profile is locked with a password and duplicated, the duplicated profile is not pass-

word protected.

Note:
The name of the duplicate profile is the original profile's name with the words "Copy of"
added to the beginning. The result may be truncated so as not to exceed 20 characters.

Deleting Profiles
To delete a profile:
« Right-click the profile, click Delete in the pop-up menu and then click OK to confirm

Or

» Click the profile, click Delete button at the bottom of the profile list and then click OK
to confirm.

Or

« Click the profile, press the Delete key on the computer keyboard and click OK to con-
firm.

Opening the Step Editor
To open the step editor:
» Click any step in the step list.

Adding Steps
To add a step to a profile:
» Right-click a step and choose Insert Step After or Add Step to End in the pop-up

menu.
Or
e Click the Add new step button in the step list.
Hint:
« When clicking on "Add new step...", if a step is selected, a duplicate of the selected step

is added, if no step is selected, a duplicate of the last step is added.
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Inserting Steps

To insert a new step ahead of an existing step:
» Right-click the step and choose Insert Step Before in the pop-up menu.
Or

» Click the step and then click the Insert Before button at the bottom of the step list.

Deleting Steps
To delete a step:
» Right-click the step and choose Delete Step in the pop-up menu
Or
» Click the step and then click the Delete button at the bottom of the step list
Or

o Click the step and press the Delete key on the computer keyboard

Password Protect a Profile
To avoid inadvertent changes to a profile, apply password protection to it.
To set a password for a profile:

1. Click the Password button.

2. In the dialog box enter a password (10 characters maximum).

3. Re-enter the same password to verify it.

4. Click OK

Note:
A password protected profile requires the password be entered to edit but not to copy it
or to delete it. If the profile is duplicated, the duplicate is not password protected.

Changing or Removing a Password from a Protected Profile
To change or remove a profile's password, the password must be known.
To change a profile's password:
Select the profile by clicking it in the profile list.
Enter the password and click OK.
Click the Password button.
Enter a new password (10 characters maximum).
Re-enter the same password to verify it.
Click OK.
To remove a profile's password:
1. Select the profile by clicking it in the profile list.

A

2. Enter the password and click OK.
3. Click the Password button.
4. Click the Remove button.
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Enabling Data Logging Within a Profile

To enable data logging when running a profile: 5th character of the part number must be [J,
K, L or M], while the 7th digit must be [D, E or F]. To learn more about data logging see "Da-

ta Logging” in the Overview Section of this User Guide.

To enable data logging within a profile: |

1. Click on the Device Name (yellow [EEErmr=m
circle) tab and then Profiles. T R e —

2. Click on the desired profile and
then check the box next to "Log
data while this profile is running"
(red box).

|| ) e

Note:
All captured data points for the profile o
must first be configured within the Da- .

ta Logging menu. See Setting Up Data ) T@
Log Files Using Composer. ==
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Chapter 3: Using the FAT Front Panel

Navigating and Understanding the User Interface (Ul)

This chapter is designed to give the user a better understanding of the structure and naviga-
tion of the FAT menus as viewed from the front panel.

Understanding FAT Menus

The graphic below illustrates at a high level the structure of the FAT menus.

Home

R [(B] (A (B A [(E] (B L[E
My Menu Profiles Operations Settings Data Logging Trending Flle Transfer Login Logout Service Help
- User Selected - Options - Control PID - My Menu, Sel- - Start - Actions - Import/Export - Location de- - Location de- - Calibration - Home screen - About
Parameters - Actions Loops ect Parameters - Annotation - Samba pends on se- pends on se- and menu - Pluggable Modules
- Profile Events - Control PID - Logged Data - TFTP curity settings  curity settings personaliza- - Installed Features
- Inputs Loops Points and installed and installed tion
- Outputs - Profile Settings - Select Data hardware hardware
- Alarms - Inputs Points
- Limits - Outputs - Setup
- Machine Con- - Alarms - Data Log File
trols - Limits Transfer
- Machine Con-
trols
- Keys
- Network
- Global
- Update
- Display

Event Driven Menus

During normal operation it is possible that an event can occur that will present the user with
indications, pop-up windows and menu selections that are not shown above. As an example,

if an alarm occurs the status bar (top of screen shot shown below) will indicate its existence

by blinking yellow. If the user pushes the status bar down button to view the alarm message,
and then pushes the alarm tab, menu options may appear (silence or clear) depending on the
alarm settings. A representative alarm display is shown below.

Alarm 1
01:11 Pk
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As another example, if an input sensor opens, an error message will be displayed on the
screen requiring user intervention. Once the error is acknowledged (Dismiss), the status bar
will continue to blink red until the open sensor has been fixed. Once fixed, the status bar will
return to its normal operational display as shown below.

WATLOW

In 1 has error Open

08/06/2014 01:12 PM

Navigation Keys and Displays

After initially powering up the controller a white initialization screen will appear first. Once
the startup process is complete the splash screen (shown below) will appear.

Welcome To Your FAT
Next Steps ...

* Connect to Composer software and configure

* Go to personalization to setup home page

Done

- Don't show this again

As described in the splash screen above...
After first time power-up, do the following:
1. Configure the controller using Composer software (see: Configuring Pluggable Flex Modules)

2. Using the Menu button setup the Home screen (see: Personalizing the Home Screen).
3. If the above steps have already been completed simply push the Done button to go to the
home screen.

The screen above will appear each time the controller power is cycled. If it is desired that the
splash screen no longer appear, check the box "Don't show this again” (shown in red box for
emphasis only).
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Home Screen Described

The screen shot below shows a configured Home screen to include two content blocks (loops)
and two or more pages (notice next page indicators). Any given page can have up to four con-
tent blocks configured.

2. Profile WATLOW User 1.Controller
Status™ = R Status
Remaining: 00:01 ;Lrﬁa}nﬁ:c E:r[:];i:?:s ) Profile Actions
Auto i Auto : 3. Vertical
Ellipsis
24 C 24 C P
200 C 24 C .
4. Next Page
{if configured)

5. Output rofile oor utpu
W:ldgl;t_’a EEDJKEY ° [I;isafblleg Enck |° I_Ht‘.g:t:l | Rcttign; .

1. Controller Status: indicates alarms and errors if they occur while also showing the current
security level if enabled (see: Security) and the name (upper left corner) given by the user
(see: Device Details). The button shown in the center of the status bar allows a user to
view alarm and error messages when pushed.

2. Profile Status Bar: if profiles have been ordered and configured, provides visibility and in-
formation pertaining to running profiles as well as access to available profile actions (see:
Creating and Editing profiles). This status bar can be relocated on the screen (see: Person-
alizing the Home Screen).

3. Vertical Ellipsis: displays current control mode while also providing access to other opera-
tional parameters such as the Closed Loop Set Point, Autotune, PID settings, etc...(see:
Control Mode).

4. Next Page: if the controller has more than one control loop and the Home screen has
been setup (Push Menu button to Personalization) to display multiple pages (loops), the
left and right arrows on each side of the home screen provides navigation from one to the
other.

5. Output Widget Bar: user configurable events, function keys or output status (on/off). This
can be relocated on the screen (see: Personalizing the Home Screen).

Front Panel Navigational Buttons

When looking at the front panel of the F4T, at the bottom of the display, four push buttons
are displayed as icons shown below. The text in this graphic was placed there for clarity only
and is not present on the front panel.

n = H 7

Home Menu Return Help

» Home: regardless of the screen currently in view, when pushed, will always return to
the Home screen which displays the following:
- Loop name: user designated (Chamber Temp, as shown above).
- Control mode: (Auto, as shown above).
- Process Value: input connected to the PV receiver of the loop function block.
- Set Point: which represents the desired value to be maintained by the controller.
- PWR: output power levels for heat and cool if both are configured.
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Output Actions: allows a user to monitor the on/off status of user defined inputs or
outputs.

» Menu: as shown below, will provide access to other settings and functions within the
controller.

Heat/Cool

Main Menu

& < R

Profiles Operations Settings Data Logging

0 e ey O

Trending My Menu File Transfer Service

e Return: when pushed, this button will take the user back to the previous screen until
the top level of either the home screen or the main menu are reached.

« Help: displays information about the controller such as: part nhumber, software revision
etc...
Note:
Depending on ordered options and configured features the Menu screen may have other
buttons that are not visible. The red arrow above shows a scroll bar that will appear when
this is the case. Swipe the screen upwards to view more.

Configuring Ethernet Communications

To change Ethernet parameters:

1. Push the Menu, Settings and Network buttons, in that order.
2. Push Ethernet.

3. Change desired settings.

For Ethernet connectivity options and step-by-step instructions on connecting the F4T into an
Ethernet network, see chapter 3 of the F4T Installation and Troubleshooting User's Guide.

Default Ethernet Parameters and Settings
The bracketed bold settings below represent the defaults as delivered from the factory:
« IP Address Mode: [DHCP], Fixed
- DHCP: Dynamic Host Configuration Protocol, allows for dynamic distribution of network
settings by a DHCP server.
- Fixed: also referred to as a static IP address, is configured manually for a specified net-
work.
 Actual IP Address: [192.168.0.222]
 Actual IP Subnet: [255.255.255.0]
- Subnet: a method used to logically divide and isolate networks.
Note:

The Actual IP Address and Actual IP Subnet addresses shown above will be the default
addresses if IP Address Mode is set for Fixed.
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o Actual IP Gateway: [0.0.0.0]

- Gateway: is a device used on the network to route messages with IP addresses that do not
exist on the local network.

o MAC Address: xx:xx:xx:xx:xx:xx (Will be different and unique for each controller)
- MAC address: is a manufacturer supplied address for the network interface card.
« Display Units: [°F] (Fahrenheit), “C (Celsius)
» Modbus® TCP Enable: [Yes], No
- Modbus is an industrially hardened field bus protocol used for communications from the
controller to other devices on the network; only one connection via Modbus is allowed.
» Modbus Word Order: [High], Low
- Modbus allows a user to select the word order of two 16-bit words in floating point values.
» Data Map:[1], 2
- Data Map, the user can switch Modbus registers from the comprehensive listing of FAT reg-
isters to a limited set of the legacy F4 controller registers (1 = F4T, 2 = F4 compatibility).

Personalizing the Home Screen Using the Ul
Placement of objects on the home screen can be modified by the user.

Note:
Prior to personalizing the Home screen first configure pluggable modules and at least one
control loop.

To personalize the Home screen, do the following:
1. From any screen push the Menu button.

2. Push Personalize.

3. Push Basic Personalization.

4. Select the desired Home Layout by pushing Main Top, Main Center or Main Bottom.

WATLOW

Home Layout

Main Top

The red arrows were placed on this graphic for emphasis only and represent what the focus of
this operation is; that being, defining the location of the profile status and the output widget
bars. As shown above, the options include placing them on the bottom, split screen top and
bottom or on the top.
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5. Push each page (through 4) in which loop information will be displayed.

In the graphic that follows, each page has been configured to display from 1 to 4 loops on
each page.

WATLOW

Select Page for Content

Page 1

6. Define the content blocks (number of loops) that will be displayed on each page.

1 Content Block
2 Content Blocks

3 Content Blocks

4 Content Blocks

Clear

Cancel

Redefining page 1 to display two loops (content blocks):

From any screen, push the Menu button.

. Push Personalize.

Push Basic Personalization.

. Select the desired Home Layout by pushing Main Top, Main Center or Main Bottom.
Push Page 1.

I N

Select two content blocks.

WATLOW

Page 1 Loop Content Selection

I

Tap to Tap to
select loop | select loop

—
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7. Tap on each content block above selecting Loop 1 for the left and Cascade 1 for the right.

WATLOW WATLOW

|," Loop 1
|;" Cascade 1

Cancel

Loop 1 Cascade 1

S~

8. Push the Home screen button to see the result of this operation.

WATLOW

Step 1 of o i
Remaining: 00:01 Remaining 6 Profile Actions

Auto i Auto =

24 C 24 C
24 C,

Profile Door Loop 1 Output
°LED Key e Disable Lock ° Heat | Actions

Front Panel Usage From the Home Screen

Creating a Profile

This section describes how to create a profile from the Ul. Profiles can be created at any time
and they can be created from the Home page via the "Profile Actions” button or through the
Main Menu. To learn more about profiles see "What is a Profile” in the Overview Section of

this User Guide.
To create a new profile in the controller via the Profile Actions button:
1. Push the Profile Actions button.

2. Push the Create Profile button.
- Name, enter the desired profile name, 20 characters maximum.
- Password, enter a profile password if desired, 10 characters maximum.
- Log Data, select yes or no to log data.
- Guaranteed Soak Deviation, The amount by which the process value is allowed to dif-
fer from the loop’s set point for steps with Guaranteed Soak Enable set to On.
3. Push the Options button.
- Create Steps, add steps to the profile.

Note:
As steps are added to the profile it may be necessary to swipe up on the screen to

see the last configured step in the list.

- Cancel New Profile, removes the profile from the controller.

- Close, closes the open window.
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4. After all steps have been created push the Options button.
- Done, exits the step editor and displays a listing of all profiles.
- Run Profile, displays the Home screen and will then execute the selected profile.

- View/Edit Details, displays the step editor for the selected profile while also allowing
modifications to be made.

- Cancel, returns the display to the step editor.
To create a new profile in the controller via the Main Menu button:
Push the Main Menu button.
2. Push the Profiles button.

3. Push the Options button.
- Create Profile, adds a new profile to the end of the profile list.

Note:
As new profiles are added it may be necessary to swipe up on the screen to see the

last profile in the list.

- View/Edit Profile Events, view and or modify the selected profile event output.

- Import File, looks for a previously exported profile (profile filename.wpf) on a
thumb drive inserted in to a USB port.

4. Push the Create Profile button.

- Name, enter the desired profile name, 20 characters maximum.

- Password, enter a profile password if desired, 10 characters maximum.

- Log Data, select yes or no to log data.

- Guaranteed Soak Deviation, The amount by which the process value is allowed to dif-
fer from the loop’s set point for steps with Guaranteed Soak Enable set to On.

5. Push the Options button.
- Create Steps, add steps to the profile.

Note:
As steps are added to the profile it may be necessary to swipe up on the screen to

see the last configured step in the list.
- Cancel New Profile, removes the profile from the controller.
- Close, closes the open window.
6. After all steps have been created push the Options button.
- Done, exits the step editor and displays a listing of all profiles.
- Run Profile, displays the Home screen and will then execute the selected profile.

- View/Edit Details, displays the step editor for the selected profile while also allowing
modifications to be made.

- Cancel, returns the display to the step editor.
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Profile Actions From the Home Screen

Controllers equipped with profiles will have a [D, E or F] in the seventh digit of its part num-
ber (see: FAT Ordering Information). After programming the Profile FB in the Function Block
Diagram a profile status bar will appear on the home screen after power-up. When the Profile
Actions button is pushed, one of three pop-up windows (profile running, profile not running,
profile paused) will appear; all three are described below:

Profile Running

Terminate

View/Edit Profile Events

Create a Profile

Cancel

Profile Not Running

Run Last

Run Profile

View/Edit Profile Events

Create Profile

Go to Profiles

Clear Profile Status

Cancel

Profile Paused

Terminate

View/Edit Profile Events

Create a Profile

Cancel

Watlow F4T

> Suspends running the profile, profile can resume running
at the same point.

> Stop running a profile, profile cannot resume running, it must
be started again.

> View and edit profile events.
> Create a new profile (see: Creating and Editing profiles).

> Return to Home screen.

> Starts the last executed profile.

> Brings up a list of profiles by name for selection.

> View and edit profile events.

> Create a new profile (see: Creating and Editing profiles).

> Brings up a list of profiles by nhame for selection.

> Removes the profile icon and step status (profile status bar).

> Return to Home screen.

\"

Continue step execution where previously paused and with previ-
ous time remaining.

> Cancels profile execution.

> Create a new profile.
> Create a new profile (see: Creating and Editing profiles).

> Return to Home screen.
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Starting a Profile Using the Calendar
A single Profile can be configured to start automatically based on a specific day and time.
To start a profile automatically follow the steps below:

Push the Profile Actions button.
Push the Go to Profiles button.
Push the Actions button for the desired profile.
Push the Calendar Start button.
Select and change the Day of Week and Time to the application requirements pushing
the Save button for each when done.
6. Push the Start button (bottom right of screen) when complete and return to the home
screen.
The graphic below now shoes a calendar icon on the Profile Status bar with the day and time
that the profile will start.

F4T VREC v BeE -l
.
Profile Actions

AW~

TeE

78 F

300 F

@ oulpii (@ oufpit (@ Am1 |@ Loopoff| Rtifne

Note:
For further explanation regarding profiles, their operation and configuration see the sec-
tion entitled "Profile” in Chapter 5 of this User's Guide.

Changing Loop Operational Parameters

Pushing the vertical ellipsis or anywhere within the red box shown below will provide access
to the loop name, control mode, PID settings and many other parameters.

Some of the available options accessible through this access point are shown below. Be aware

WATLOW User

pr—————
Profile Actions

Auto

250.2 F
44 F

R R
e -] -] =) actions
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that what is visible and accessible here varies based on user settings. As an example, the F4T
can have up to 5 PID sets. The screen shot below shows access to one PID set.

FaT

Heat/Cool

Name Heat/Cool

Control Mode Active Auto
Contrel Mode Auto
Set Point

Autotune Set Point

Autotune Aggressiveness

Autotune

Dead Band

PID 1

Manual Power

Idle Set Point

Ramp Action

Using the Output Widget

In the graphic below, the output widget it is located at the bottom of the screen within the
red box. The buttons within the red box can be configured to display the status of an output,
profile event or they can be used as inputs via a function key.

WATLOW User

Profile Actions

Auto =

24 C
24C>

; Profile Loop 1 Output
MEALEDIEY Q Disable Lock |° He:t Actions

Configuring the Output Widget:

1. Push Output Actions (blue box above).
- View All Outputs, displays all connected outputs by their name (if given).
- Change View, defines widget location.
- Cancel, Returns to the Home screen.

2. Push the Change View button.

View All Outputs

Change View

Cancel
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3. Push the desired position (1 to 4) and define its function.

WATLOW

Personalization Home Content

Select outputs for each position:

ST RN R .
Cool

4. Push the Done button when complete.

Data Logging

Data Logging can be enabled at any time and will log a user selectable list of data points.
While data logging is enabled, the data log file is stored within either the USB device memory
or internal memory. Once the file reaches a specified size (if being transferred automatically),
it will be sent directly to one of three other destinations (USB, TFTP server or a Samba serv-
er). The file transfer can also be initiated manually at any time. The file transfer process from
internal memory, whether completed automatically or manually, will move all log files from
internal memory to the selected destination. To learn more about data logging see "Data
Logging" in the Overview Section of this User Guide.

From the Ul, there are two ways to setup and initiate data logging:
() To setup and run data logging using the UI:

w N =

4

. Push the Menu button.
. Push the Data Logging button.

. Push the Select Data Points button to select the data points that will be captured in
the log.

Push the Done button when complete.

5. Push the Setup button to define the following:

- Logging Status: indicates whether or not recording is active or not.
- File Name: any alphanumeric characters, 63 maximum.

Note:
A new dedicated file is created when data logging starts and the filename format
will be "file name" "date stamp” "time stamp”.csv or enc".

- Log To: USB or Internal Memory.
- Log Interval: defines the frequency in which the log will be written, 0.1 second to 60

minutes.

- File Type: Encrypted (*.enc), Comma Separated Values (*.csv) or Both.
- File Size Limit: 20MB when using TFTP or Samba, 1GB when using USB.
- Memory Full Action: when log to device defined above is full, Overwrite or Stop.

Note:
Logging to USB allows for Stop only, when memory is full.

- Date Format: MM/DD/YYYY or DD/MM/YYYY.
- Time Format: 12 or 24 hour clock.
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6. Push the Done button when complete.
Note:
Although this completes the setup it may be desired to configure the file transfer
function before starting data logging (see Transferring Data Log Files below).

7. If desired push the Annotation button. Annotation allows for time specific entry of up
to 32 alphanumeric characters to a specific entry (line) within the log file. The maxi-
mum speed at which annotation can be written to the log file is approximately once ev-
ery 20 seconds. Once written to the file, the annotation field on the Ul will be deleted
where a new value can be entered and written again.

8. Push the Start button to begin data logging.

Note:
Data logging is terminated when power is lost, however, the file as it was prior to the loss

of power will be retained.

@ To enable data logging when running a profile: 5th character of the part number must be
[J, K, L or M], while the 7th digit must be [D, E or F].
1. From the Home screen push Profile Actions button.
2. Push Go to Profiles button.
3. Push the Actions button of the desired profile.
4. Push the View/Edit Details.

3. Push the Log Data button to indicate "Yes".

Note:
If data logging is already running when the profile starts with data logging enabled, the
data log filename will remain as stated in the note above with the profile log data concat-
enated to the currently running data log file. If data logging is not running, a new dedi-
cated data log file is created when the profile starts and ends when the profile stops. The
filename format will be "Profile name” "date stamp” "time stamp”.csv".

Transferring Data Log Files via the Ul
A user can transfer data log files manually or automatically.

Note:
All closed data log files are transferred. If a file is open during the logging process, that
file will not transfer until closed.

To transfer files manually:
1. Push the Menu button.
2. Push the File Transfer button.

Heat/Cool1000

File Transfer

USB-XFER

tftp: 192.168.0.186

Samba:
WINLR902X4Y0@SambaStore

Watlow F4T e 55 o Chapter 3 Using the F4T Front Panel



Note:
The graphic above may or may not look similar when viewed on your F4T. To appear as
shown, a USB thumb drive must be installed and both a TFTP and Samba server must be
configured.

3. Push the Export button for the desired destination.

To transfer files automatically:

1. Push the Menu button.

2. Push the Data Logging button.

3. Push the Data Log File Transfer button.

4. Select Auto Transfer Type, TFTP, Samba or USB.

If TFTP or Samba is selected above, the server must be configured. For instructions on how to
configure either or both, click on the server of choice: TFTP or Samba

Flashing the Controller Firmware

On occasion, the F4T firmware may be updated. When flashing the firmware ensure that pow-
er to the controller is not disrupted and allow the process to proceed to completion. Once the
process is complete, the controller will come back up with the same configuration (in its en-
tirety) prior to flashing.

To flash the controller to the latest firmware version:

1. Copy the file "F4TUpdate" to the root directory of a USB thumb drive.
2. Insert the USB thumb drive into either of the USB ports on the back of the F4T.

Note:
Prior to initiating this process ensure that there is only one thumb drive connected.
3. Push the Menu button.
4. Push the Settings button.
5. Push the Update button.
6. Push the Install Update button.

Note:
Cycling the power to the controller after step two will also initiate an immediate update.

After executing step 6 above, the three screen shots below will appear on screen as the flash-
ing activity proceeds.

Copy files:

Step 1 of 3 : Moving file from USB flash drive to F4T...

Please do not disconnect USB flash drive or system
power until update completes.

®

WITH
INTUITION
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File Update:
Step 2 of 3 : Updating...

Please do not disconnect USB flash drive or system
power until update completes

®

WITH

INTUITION

File Update Complete:
Step 3 of 3 : Update complete.

Please remove USB flash device from F4T.

WITH
INTUITION

When this last screen appears, it will remain on screen for approximately 15 seconds.

Note:

The controller will be restored to reflect the same state it was in when the flashing ac-
tivity was started. For example, if the controller was in auto mode it will be returned to

auto mode.
Note:

After the controller has been updated, the USB Flash Drive needs to be removed from the
controller. If it remains, when the controller power is cycled, the firmware flash will oc-

cur again.
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4 Chapter 4: Application Examples

Applications

This chapter contains the basic instructions for configuring sample applications. Refer to
Chapter 5 for detailed descriptions of the function blocks and parameters.

Single Loop Control

In this example, Universal Input 1 on module 1 measures the temperature of a chamber or
oven with a thermocouple. Control Loop 1 takes its feedback directly from the universal in-
put and signals output 2 on module 2 to switch the heater that heats the chamber or oven
accordingly.

Chamber or Oven
Output 2 on !
Universal Module 2
Input 1 on

Module 1 waTLOW Thermocouple

V —— 1

Heater
i | Y
< <

Function Block Diagram

T1 [
R1
Universal Input 1

Moduie 1

Chamber Temperature

Form A

Dutput 2
Loop 1 Module 2

Chamber Heater
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Application Tips:

Loop blocks are initially located in the library and can be dragged to the canvas.

The signal from the universal input carries the process value to the PV receiver on the
loop block where it is used as feedback to the control algorithm.

The signal from HT on the loop to the output block controls the heater by signaling
when the heater should be on for on-off control or how much it should be on with a 0
to 100% signal for PID control.

Enter names for blocks where possible to make the application easier to understand.

Make sure the input block’s Sensor Type and other parameters are set correctly for
your sensor.

In the loop block set the Control Action and Heat Algorithm based on the type of load
being controlled.

If you use the PID algorithm, you’ll need to tune the loop for your system. For more in-
formation on autotuning see the section entitled "Autotune” in Chapter 5.

Depending on the type of output and the load it drives, you may be able to set Time
Base Type in the output block to Variable Time Base to improve control stability. Don’t
use this setting with mechanical relays or switching devices or loads that are not purely
resistive.

Heat and Cool Control Loop

In this example Universal Input 1 on module 1 measures the temperature of an environmental
chamber with a thermocouple. Control Loop 1 takes its feedback directly from the universal
input, and uses output 2 on module 2 to heat the chamber and output 2 on module 1 to cool
the chamber as needed.

Universal Output 2 on
Input 1 on Module 2 C——F+——
Module 1 Y

A Thermocouple

Output 2 on Module 1 Environmental Chamber

Chiller

} | | Heater
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Function Block Diagram

B

Form A

Output 2
T1 [ i . Module 2

s @' . PWR Chamber Heater
R1

Universal Input 1
Module 1

Chamber Temperature 4
w2

SO — 2
Switched DC

Oulput 2
Module 1

Chiller Run Signal

Application Tips:

Loop blocks are initially located in the library and can be dragged to the canvas.

The signal from the universal input carries the process value to the PV receiver on the
loop block where it is used as feedback to the control algorithm.

The signal from HT on the loop to the output block controls the heater by signaling
when the heater should be on for on-off control or how much it should be on with a 0
to 100% signal for PID control.

The signal from CL on the loop to the output block controls cooling by signaling when
the chiller should be on.

Enter names for blocks where possible to make the application easier to understand.

Make sure the input block’s Sensor Type and other parameters are set correctly for
your sensor.

In the loop block set the Control Action, Heat Algorithm and Cool Algorithm based on
the type of load being controlled.

If you use the PID algorithm, you’ll need to tune the loop for your system. For more in-
formation on autotuning see the section entitled "Autotune” in Chapter 5.

Depending on the type of outputs and the loads they drives, you may be able to set
Time Base Type in the output block to Variable Time Base to improve control stability.
Don’t use this setting with mechanical relays or switching devices or loads that are not
purely resistive.
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Process Alarm

In this example Universal Input 1 on module 1 measures the temperature of a chamber or ov-
en with a thermocouple. Alarm 1 monitors the temperature from the universal input which is
also used by the control loop as feedback for heat control. When the temperature goes out-
side the normal range defined by the user-adjustable, alarm set points, output 1 on module 4,
a form C relay energizes an audible alarm and an indicator lamp to get the operator’s atten-
tion.

Chamber or Oven

]
> (N ©
</
i Output 1 on Indicator Alarm
Universal
L B
Input 1 on Module 4 amp uzzer
Module 1

Thermocouple [ }—

A

Function Block Diagram

Ti
51
R1

Universal Input 1
Module 1 Module 2

Chamber Temperature Chamber Heater

e

% K1 ")
'
s i N [ L]
OFF - Form C

Process

Alarm 1 Output 1
Module 4

Temperature Alamm

Application Tips:
« Alarm blocks are initially located in the library and can be dragged to the canvas.

« The signal from the universal input to IN on the alarm is the one the alarm monitors
against the alarm set point.

« The signal from the alarm to the output indicates when the alarm has occurred. The
alarm is indicated on the controller whether or not there is an output attached; the
output on the alarm block is for use with additional logic in the application diagram or
to drive external devices as is shown in this example.

» Enter names for blocks where possible to make the application easier to understand.
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» The control loop is not necessary for the alarm; it is shown here just to make it clear
that more than one function block can receive the analog input signal.

« Make sure the input block’s Sensor Type and other parameters are set correctly for

your sensor.

» By default the alarm’s type setting is Off. Set it to Process Alarm.

» Set the alarm’s Sides setting to High or Low if you want to monitor only for the pro-
cess value going too high or too low, or set Sides to Both if you want the alarm to occur
when the process value is either too high or too low.

« For more information on alarm parameters see the section entitled "Alarm” in Chapter

5.

Deviation Alarm

In this example Universal Input 1 on module 1 measures the temperature of a chamber or ov-
en with a thermocouple. Alarm 1 monitors the temperature from the universal input which is
also used by the control loop as feedback for heat control. When the temperature gets farther
from set point than the user-adjustable, alarm set points, output 1 on module 4, a form C re-
lay energizes an audible alarm and an indicator lamp to get the operator’s attention.

Chamber or Oven

£N
> O ©
Universal Output 1 on Indicator Alarm
Module 4 Lamp Buzzer
Input 1 on
Module 1

A

Thermocouple [ +—

Function Block Diagram

281

Universal Input 1
Moduie 1

Chamber Temperature

IN

CLR
OFF

Chamber Heater

<

Output 1
Module 4

Temperature Alarm
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Application Tips:

Alarm blocks are initially located in the library and can be dragged to the canvas.

The signal from the universal input to IN on the alarm is the one the alarm monitors
against the alarm set point.

The signal from CSP on the loop to CTR on the alarm transmits the loop’s set point to
the alarm so that the deviation alarms can be relative to the loop’s set point.

The signal from the alarm to the output indicates when the alarm has occurred. The
alarm is indicated on the controller whether or not there is an output attached; the
output on the alarm block is for use with additional logic in the application diagram or
to drive external devices as is shown in this example.

Enter names for blocks where possible to make the application easier to understand.

A deviation alarm uses the signal received at CTR as the center of the deviation band.
The high and low alarm set points are relative to that center value. In most devia-

tion alarm applications users want the alarm deviation centered on a control loop’s set
point as shown in this example, but any analog signal could be used.

Make sure the input block’s Sensor Type and other parameters are set correctly for
your sensor.

By default the alarm’s type setting is Off. Set it to Deviation Alarm.

Set the alarm’s Sides setting to High or Low if you want to monitor only for the pro-
cess value going too high or too low, or set Sides to Both if you want the alarm to occur
when the process value is either too high or too low.

For more information on alarm parameters see the section entitled "Alarm” in Chapter
5.
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Safety Limit

In this example one thermocouple measures the temperature of the chamber or oven provid-
ing feedback to a control loop that drives a heater with its heat output. A second thermocou-
ple connected to Temperature Input 1 on module 3 also measures the temperature but pro-
vides its signal to the limit function. The limit controls a form A relay output that is energized
when the temperature has not exceeded the safety limit setting and opens when the limit is
exceeded. The control loop’s output signal to the heater goes through the limit relay such that
power to the heater is cut off when the temperature is above the limit. Also a momentary
switch is connected to digital input 2 on module 3 so that the limit can be reset without using
the controller interface.

Chamber or Oven

Reset Switch
—T Heat Output
Control Thermocouple
[ ;
Limit
ControIA - Output Y Limit Thermocouple
Sensor waTLOw [ H y
Input
A Temperature Input 1 | Heater

-
on Module 3 (

Function Block Diagram

IN

z -
T
Ri RST '—: o0—
Temperature In 1
Module 3 Limit 1 Form G
Module 3

Chamber Limit Limit Qutput 1
Module 3

High Limit Qutput

Digital Input 2
Moduie 3

Limit Reset

Application Tips:

» Because the limit option is designed for safety, the limit block is automatically present
on the diagram, and its input and output signals cannot be changed.

» The signal from the digital input to the RST on the limit block allows a momentary
switch wired to that input to reset the limit alarm.
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» The reset switch is optional. The limit can be reset using the controller’s user inter-
face. Note that it is not considered good practice to locate a reset switch in a location
so remote from the equipment that the person resetting the limit cannot be sure it is
safe to do so.

« Enter names for blocks where possible to make the application easier to understand.

» Make sure the temperature input block’s Sensor Type and other parameters are set cor-
rectly for your sensor.

« By default the limit’s Sides setting is Both. Set it to High or Low if you want to monitor
only for the process value going too high or too low, or leave it set to Both if you want
the limit to trip when the process value is either too high or too low.

« Set the limit's Low Set Point and/or High Set Point to the values at which you want to
open the limit relay’s contacts.

» Set the limit's Minimum Set Point and Maximum Set Point to the values above and below
which you do not want an operator to set the limit's Low Set Point and High Set Point.

Sensor Backup

In this example there are two thermocouples measuring the temperature of an oven. Normally
one provides feedback to a control loop that drives the heater. In the event the first thermo-
couple fails, the controller switches automatically to the second providing uninterrupted con-
trol.

Oven
Heat Output
Control Thermocouple
V [ —
A Backup Thermocouple
| | e y
Universal
Input 1 on — | Heater
Module 6 warLow y
Universal Input 2 on
Module 6 <

Function Block Diagram

B
R1

Universal Inpui 1
Module 6

Sensor
Backup
Process 1

Universal Input 2
Module &
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Application Tips:
» Process blocks are initially located in the library and can be dragged to the canvas.

» You can connect up to four sensors to the Process block. The process block passes along
the signal from the lowest number receiver that has no error on its sensor signal.

» The signal transmitted by the process block can be used by a control loop or any other
function as if it was received directly from a universal input block.

» Make sure the input blocks’ Sensor Type settings and other parameters are set correctly
for your sensors.

» Set the Process block’s Function to Sensor Backup.

Profile Ramp and Soak

In this example the temperature of an environmental chamber is measured by a thermocouple
connected to Universal Input 1 on module 1 and controlled by a control loop with a heater
connected to output 2 on module 2. The chamber also has a door switch so the profile can
sense when the door is opened or closed and a test activation circuit to turn on parts that are
being tested at specific profile steps.

Environmental Chamber
Fren Door Switch
Test Activation
Thermocouple
A N ' Output 2 on
WATLOW
Module 2 y

IUniver1sal . M er
nput 1 on
Module 1 -

Function Block Diagram

9y
(SPZ

BT
VA

sP3
wsand 5P
BT

v
vy

BT
Evrs

BT
PRE

BT
7P
s PRE
ghr RUN
R

Digital Input 2
Module 3

2
@

m

2T

55
L3
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Application Tips:

The profile engine block is initially located in the library and can be dragged to the
canvas.

The signal from the input to PV1 on the profile engine lets the profile engine monitor
the process value when guaranteed soak is used and to establish the initial set point
when starting a profile.

The signal from SP1 on the profile engine to PSP on the control loop allows the profile
engine to control the loop’s set point.

If you want to be able to have a profile wait for a specific process value, connect the
process value signal to the EVT1 receiver (left side of the profile engine).

The door switch signal to EVT2 on the profile engine allows profiles to be programmed
to wait for the door to be open or closed.

The signal from the EVT1 transmitter (right side of the profile engine) to the test acti-
vation output allows the profile to enable an external circuit to power the parts under
test at the appropriate times.

Enter names for blocks where possible to make the application easier to understand.

Cascade Control

In this example a part is heated in an oven. The part takes a lot longer to heat up than the
heater and oven, and it can be damaged if heated so quickly that the temperature on the sur-
face is a lot higher than the interior temperature. To heat the part in the minimum amount of
time while protecting it from excessive thermal stress, two temperature sensors are used and
the controller is configured for cascade control.

Heat Output Oven

Part with Thermocouple

Y E—

WATLOW y

Heater with Thermocouple

e e I B

Input 1 on Module 6

Input 1 on Module 1
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Function Block Diagram

| 1
s1
R1

Universal Input 1
Module 1

Universal Input 1
Module 6

Heater

Application Tips:

The cascade block is initially located in the library and can be dragged to the canvas.

The signal from the input for the part sensor to PVO on the cascade block lets the cas-
cade algorithm know the temperature of the part being heated and is used to deter-
mine the set point for the heater.

The signal from the input for the heater sensor to PVI on the cascade block is the feed-
back for the inner loop which controls the heater temperature.

The signal from HT on the cascade block to the output controls the heater.

Make sure the input blocks’ Sensor Type settings and other parameters are set correctly
for your sensors.

Set the Cascade block’s Function to Process.

Set Range Low and Range High settings to limit the heater temperatures to which the
part can be exposed. Setting Range Low to 50 and Range High to 210 means that when
the temperature in the part is low, the heater set point will go as high as 210, but as
the temperature inside the part increases, the heater set point drops.

In this example Control Action is set to Heat, the Inner Loop Heat Algorithm is set to
PID.

The Inner loop PID settings were set by using the auto tune feature, but the outer loop
PID settings were set manually for proportional only control with a proportional band of
20 so that the heater set point is proportional to how cool the part is.

If the oven must heat parts to many different temperatures or must heat parts over
a larger range of temperatures consider using the Deviation setting for the Cascade
blocks’ Function.

For more information on cascade control parameters see the section entitled "Cascade”
in Chapter 5.
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Compressor Control

In this example the temperature and humidity of an environmental chamber are controlled by
two loops. Loop 1 uses a heater to increase the temperature and a cooling coil to lower the
temperature. Loop 2 uses a solenoid to control water flow to an atomizer to raise the humid-
ity and a dehumidification coil to lower the humidity. The cooling and dehumidification coils
share a compressor. To minimize wear on the compressor and use of electricity, the compres-
sor is turned off and on by the controller’s Special Output function block configured for com-
pressor control.

Environmental Chamber

Input 1 on
Module 6

Output 1 on Module 1
> = Cooling Coil

Dehumidification
Coil Humidity Probe

>
Output 2 on Module 1 Thermocouple
|
> %1 Heater
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<< <<
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Application Tips:

The special output block is initially located in the library and can be dragged to the
canvas.

The signals from the temperature and humidity loops’ PWR transmitters to A and B on
the special output block indicate the percent output power for each of the loops which
allow it to determine when the temperature and/or humidity loops need or may soon
need the compressor to be on.

The signal from OUT on the special output block signals when to turn on the compres-
sor.

Enter names for blocks where possible to make the application easier to understand.
Set the special output’s function parameter to Compressor Control.

Set the Minimum On Time and Minimum Off Time parameters long enough to protect
the compressor from too much cycling, but short enough to allow the compressor to
turn off between uses, for example 45 seconds for minimum on time and 15 seconds for
minimum off time.

Set Input A Turn On and Input B Turn On to the percent of power from the tempera-
ture and humidity loops at which you want the compressor to turn on so that it is ready
when the loop needs cooling or dehumidification, for example 0%.

Set Input A Turn Off and Input B Turn Off to the percent power at which you would be
comfortable having the compressor turn off, for example 2% for temperature and 5% for
humidity.

Note the correct settings for the parameters above depend on the specific application
hardware.

For more information on compressor control parameters see the section entitled "Com-
pressor Control” in Chapter 5.
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Chapter 5: Function Block Reference
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FAT Functions Described

The controller is customized by connecting function blocks (FB) as needed for the application.
A transmitter of one function is commonly connected to a receiver of another using Com-
poser's function block diagram editor. The connections between blocks, referred to as signals,
carry information from one function block to another.

Each signal carries three pieces of information:

1. Value

» The value is either analog
(floating point numbers) or

digital (on, off, true or false).

Most function blocks expect

a specific type of value to be

received at each receiver and produce a specific type of value at each transmitter.
Depending on the context, the value of a digital signal may be thought and spoken of
in various terms. The table below lists the various terms that occur in the various con-

texts.
Analog Value Digital Values Logic *Active Signal Parameter Settings
0% Off False Low
100% On True High

* When the state of a digital signal that triggers an action is configurable, the values are
referred to as Active and Inactive and a parameter is provided for choosing which state
triggers the action. As an example, if the TUN receiver in the graphic above is connected
to a digital device, the Loop 1 parameter "Initiate Autotune Active Level" (High or Low)
will determine when tuning occurs.

2. Units

« An analog signal can be in units of absolute or relative temperature (Celsius or Fahr-
enheit), percent power or relative humidity. Values may have no units or unspecified
units, indicated as process. Digital signals have no units associated with them.

Units Description
The value is a temperature on the Celsius or Fahrenheit scale. For example,
Absolute 33° F as an absolute temperature is one degree above the freezing point
Temperature | of water. An absolute temperature can be used as a set point or compared
with other temperatures to determine which is hotter or colder
The value is a relative number of degrees, not an absolute temperature.
Relative For example, the difference between the two measured temperatures, 120°
Temperatur C and 100° C is 20 degrees, but it is not the temperature 20° C. A relative
emperature temperature is appropriate for use as a calibration offset or a deviation
alarm set point
RelaF ]Ye The value is a measurement of percent relative humidity (%RH)
Humidity
Power The value is a percentage with 100% representing full power and 0% repre-
senting no power
p The value is in units of measure other than degrees Fahrenheit, degrees
rocess . . s
Celsius or relative humidity
None The value is a pure number without units
Watlow F4T e 74 o Chapter 5 Function Reference



3. Error Status

» A signal's error status indicates whether or not the value can be relied on. A signal with
no errors (error status is none), is displayed as a black line in Composer. When some-
thing is wrong such that a function block cannot determine an appropriate value to
transmit, the signal is displayed as a yellow line in Composer. You can determine the
specific error status by mousing over the signal in the diagram. The table below lists

the possible errors that could be presented to the user. Any error status other than
none is considered an error.

Error Status Description
None No error is detected.
Open A sensor is broken or disconnected.
Shorted A sensor has failed or is shorted.

Measurement Error

A measurement error has occurred.

Bad Calibration

The controller has not been calibrated.

Ambient Error

The ambient temperature is outside of the controller's operating
range.

RTD Error

An RTD sensor error has occurred.

Fail

A measurement failure has occurred.

Not Sourced

The source FB is missing a required signal at one of its receiv-
ers.

Stale Data

Data sourced from another controller has become unavailable.

Math Error

A calculation has no defined result (such as divide by zero).

This chapter describes in detail each of the available functions as well as their associated pa-
rameters.

Note:
The addresses and other information required to read or set FB parameter values via a
field bus protocol is located in the "Communications” section of the Appendix to this Us-
er's Guide.

Alarm

Use an alarm to monitor an analog signal and set an output when that signal goes above or
below the user-set alarm conditions. This block is found in the Function Block Diagram edi-
tor’s Library when working with a controller that offers the Alarm block. The number of these
blocks available is shown within the parenthesis.

Use the Type parameter to set the block’s behavior. These options for Type are described in
detail in the following sections:

Off: no alarms occur. The block’s output is off.
Process Alarm: monitors an analog signal for specified alarm conditions.
Deviation Alarm: monitors an analog signal for alarm conditions relative to another signal.
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Off
When Type is set to Off, the output is off.

Process Alarm

A Process Alarm sets its output when the receiver (IN) rises above the High Set Point or drops
below the Low Set Point. The alarm’s behavior can be customized with Logic, Latching, Block-
ing, Silencing and Delay Time parameters.

Signals
Direction Label | Type Function
IN |Analog |Monitored for alarm conditions
Not used
Receivers SIL |Digital |True silences the alarm (see Silencing)
.. True clears the alarm if the condition that caused it no lon-
CLR |Digital . .
ger exists (See Latching)
OFF |Digital |True makes the function act as if Alarm Type was set to off
Transmitter | - - - - |Digital |Indicates the alarm state (see Logic)
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Type
To monitor an analog signal for alarm conditions, set Type to Process Alarm.

Sides
Select whether the receiver (IN) is monitored for high, low or both high and low alarms.
Options:

» Both: IN is monitored for high, low or both high and low alarms.

e High: IN is monitored for a high alarm only. The low alarm is nhot monitored.

e Low: IN is monitored for a low alarm only. The high alarm is not monitored.

Hysteresis
Set how far the process must return into the normal range before the alarm can be cleared.
Hysteresis defines how far the signal must drop below the High Alarm Set Point before a high
alarm can be cleared and how far the signal must rise above the Low Alarm Set Point before
a low alarm can be cleared.

Process Alarm Hysteresis
Temperature

Range: 1 to 9,999 °F or units High Alarm Occurs
2 to 5,555 °C High Alarm Clearable

High Set Point

-------"High Set Point — Hysteresis

SEoEEooE0oC0000 -------%Low Set Point + Hysteresis
Low Set Point

Low Alarm Occurs N~ J

Low Alarm Clearable

l« Normal Range »{

Time
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Silencing
Set whether or not the output can be returned to the non-alarm state (silenced) before the
input returns to the normal range. Silencing an alarm returns the alarm’'s output to its inactive
state without requiring the alarm state to be cleared. Once the alarm is silenced, the output
remains inactive until the alarm is cleared and the alarm condition reoccurs.
Options:

» Yes: alarm can be silenced by connecting a digital signal to SIL or by using the Silence

Alarm parameter

e No: alarm cannot be silenced. After an alarm occurs, the function’s output returns to
its non-alarm state only when the alarm is cleared

Latching
Select whether an alarm state is maintained (latched) or clears automatically when the pro-
cess value returns to an acceptable level.
Options:
« Latching: alarm remains active until the condition that caused it no longer exists and
the alarm is reset by the CLR receiver or the Clear Alarm parameter.

« Non-latching: alarm clears automatically once the condition that caused it no longer
exists.

Blocking

Alarm blocking allows a system to warm-up after being powered up or to be adjusted without
experiencing nuisance alarms. Set alarm blocking to prevent alarms before IN has first come
within the normal operating range.

Options:

« Both: alarms are blocked when the controller powers up and deviation alarms are
blocked when the loop's Set Point or the alarm’s High Set Point or Low Set Point is
changed.

o Off: alarms are not blocked.

« Set Point: deviation alarms are blocked when the loop's Set Point or the alarm's High
Set Point or Low Set Point is changed.

o Startup: alarms are blocked when the controller powers up.
Display
Provides the ability to display alarm activity to the user interface (Ul).
Options:

e On: when an alarm is active will cause the controller status bar on the Ul to flash yel-
low.

« Off: when an alarm is active there will be no indication on the Ul.
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Logic
Set which state (on or off) of the alarm function's transmitter indicates there is an alarm.
Options:
e Close on Alarm: the alarm function's transmitter is off when there is no alarm and on
when there is an alarm.

e Open on Alarm: the alarm function's transmitter is on when there is no alarm and off
when there is an alarm.

Delay Time

Set a length of time, in seconds, that an alarm condition must be present before the alarm
state and output are triggered. This setting determines the minimum time that the value at IN
must be continuously above the High Set Point or below the Low Set Point before the alarm
state and alarm function’s output indicate an alarm. If the value at IN returns within the nor-
mal range before this time, no alarm occurs. This feature can be used to minimize nuisance
alarms.

Range: 0 to 9,999 seconds

Low Set Point
Set the process value or temperature that triggers the low process alarm.

Range: -99,999 to 99,999

High Set Point
Set the process value or temperature that triggers the high process alarm.

Range: -99,999 to 99,999

Clear Alarm
Set this parameter to clear to reset the alarm state after correcting the condition that caused
the alarm.

Options: Ignore, Clear

Silence Alarm
Set this parameter to silence alarms to deactivate the output after the alarm occurs.

Options: Ignore, Silence Alarms

Deviation Alarm

A Deviation Alarm’s transmitter becomes active when the receiver (IN) rises above CTR (cen-
ter) by more than the High Set Point or drops below CTR by more than the Low Set Point. The
alarm conditions define a deviation window relative to CTR. CTR is typically connected to a
control loop’s set point so that when the control loop’s set point changes, the deviation alarm
window moves with it. The alarm’s behavior can be further customized with Logic, Latching,
Blocking, Silencing and Delay Time parameters.
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Signals

Direction Label | Type Function

IN |Analog Monitored for alarm conditions

CTR Analo Defines the center value relative to which the alarms are
g evaluated (typically a control loop’s set point)

Receivers SIL |Digital On silences the alarm (see Silencing)

On clears the alarm if the condition that caused it no longer

CLR Digital exists (See Latching)

OFF |Digital |On makes the function act as if Type was set to off
Transmitter |- - - -|Digital |Indicates the alarm state (see Logic)
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Type
To monitor an analog signal for alarm conditions relative to another signal, set Type to Devia-

tion Alarm.

Sides
Select whether the receiver (IN) is monitored for high, low or both high and low alarms.

Options:
e Both: IN is monitored for high, low or both high and low alarms.
« High: IN is monitored for a high alarm only. The low alarm is not monitored.

e Low: IN is monitored for a low alarm only. The high alarm is not monitored.

Hysteresis

Set how far the process must return into the normal range before the alarm can be cleared.

Hysteresis defines how far below the point at which a high alarm occurs the signal must drop
before a high alarm can be cleared and how far above the point at which a low alarm occurs
the signal must rise before a low alarm can be cleared.

Deviation Alarm Hysteresis

Temperature

High Alarm Occurs
High Alarm Clearable

CTR

-------------- \ -----%CTR + Low Set Point + Hysteresis
CTR + Low Set Point

Low Alarm Occurs ™"

< Normal Range »J

I_ Low Alarm Clearable

Time

Range: 1 to 9,999 °F or units
2 to 5,555 °C
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Silencing

Set whether or not the output can be returned to the non-alarm state (silenced) before the
input returns to the normal range. Silencing an alarm returns the alarm’'s output to its inactive
state without requiring the alarm state to be cleared. Once the alarm is silenced, the output
remains inactive until the alarm is cleared and the alarm condition reoccurs.

Options:
« Yes: alarm can be silenced by connecting a digital signal to SIL or by using the Silence
Alarm parameter

« No: alarm cannot be silenced. After an alarm occurs, the function’s output returns to
its non-alarm state only when the alarm is cleared

Latching
Select whether an alarm state is maintained (latched) or clears automatically when the pro-
cess value returns to an acceptable level.
Options:
« Latching: alarm remains active until the condition that caused it no longer exists and
the alarm is reset by the CLR receiver or the Clear Alarm parameter.

» Non-latching: alarm clears automatically once the condition that caused it no longer
exists.

Blocking

Alarm blocking allows a system to warm-up after being powered up or to be adjusted without
experiencing nuisance alarms. Set alarm blocking to prevent alarms before IN has first come
within the normal operating range.

Options:

» Both: alarms are blocked when the controller powers up and deviation alarms are
blocked when the loop's Set Point or the alarm's High Set Point or Low Set Point is
changed.

« Off: alarms are not blocked.

» Set Point: deviation alarms are blocked when the loop's Set Point, alarm's High Set
Point or Low Set Point is changed.

o Startup: alarms are blocked when the controller powers up.
Display
Provides the ability to display alarm activity to the user interface (Ul).
Options:

e On: when an alarm is active will cause the controller status bar on the Ul to flash yel-
low.

e Off: when an alarm is active there will be no indication on the Ul.
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Logic
Set which state (on or off) of the alarm function's transmitter indicates there is an alarm.
Options:

e (Close on Alarm: the alarm function's transmitter is off when there is no alarm and on
when there is an alarm.

e Open on Alarm: the alarm function's transmitter is on when there is no alarm and off
when there is an alarm.

Delay Time

Set a length of time, in seconds, that an alarm condition must be present before the alarm
state and output are triggered. This setting determines the minimum time that the value at IN
must be continuously above CTR by more than the high alarm set point or below CTR by more
than the low alarm set point before the alarm state and alarm function’s output indicate an
alarm. If the value at IN returns within the normal range before this time, no alarm occurs.
This feature can be used to minimize nuisance alarms.

Range: 0 to 9,999 seconds

Low Set Point

Set how far the value at IN must drop below CTR to trigger a low deviation alarm. The low
deviation alarm occurs when the value at IN is below the center’s value (CTR) plus this param-
eter’s setting. A negative value for Low Set Point sets the alarm condition below the center
and a positive value sets the alarm condition above the center.

Range: -99,999 to 99,999

High Set Point

Set how far the value at IN must rise above CTR to trigger a high deviation alarm. The high
deviation alarm occurs when the value at IN is above the center’s value (CTR) plus this param-
eter’s setting. A negative value for High Set Point sets the alarm condition below the center
and a positive value sets the alarm condition above the center.

Range: -99,999 to 99,999
Clear Alarm

Set this parameter to clear to reset the alarm state after correcting the condition that caused
the alarm.

Options: Ignore, Clear

Silence Alarm
Set this parameter to silence alarms to deactivate the output after the alarm occurs.

Options: Ignore, Silence Alarms

Error Handling Rules
When the alarm'’s receiver (IN) has an error the alarm is triggered. The Alarm function never
generates an error and the output’s error status is always None.

Error Condition Result
Input has an error | The Alarm State indicates there is an error and the output is active.
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Analog Outputs

Use this block to operate an external device that takes an analog or process signal such as 4
to 20 mADC or 0 to 10 VDC.

These FBs are found on the canvas in the Function Block Diagram editor. The number of these
FBs available depends on the number of flex modules with analog outputs installed in the con-
troller.

These FBs can be used to operate a control element such as a proportional valve based on
the output of a control loop or to retransmit a signal proportional to a process value or set
point to another instrument such as a chart recorder. The illustrations below show examples
of these two uses. For a power output to a 4 to 20 mADC output, the value received is scaled
proportionally from the 0 to 100% input range to the 4 to 20 output scale. When the input is
25%, the output is 8 mADC.

Analog Power Output

+ Scale High = 20 mA

Output Scale

— — —8mA

|

} } '

Range Low=0% 25% Range High = 100%
Input Range

+ Scale Low =4 mA

For a retransmit output to a 0 to 10 VDC output, the value received at input In is scaled pro-
portionally from the 50 to 250° input range to the 0 to 10 output scale. When the input is
100°, the output is 2.5 VDC.

Analog Retransmit Output

+ Scale High=10V

Output Scale

— — -T25V

I + Scale Low =0V
|

Range Low = 50°  100° Range High = 250°
Input Range

Note that the settings of the Range Low and Range High settings do not limit the physical
output signal. The physical output is set according to the line defined by the range and scale
parameters and is limited by the range of values input to the function and the electrical limi-
tations of the hardware. If the input signal is limited to 0 to 100%, the Range Low is set to
0%, and the Range High is set to 100%, the output can be limited by setting the Scale Low and
Scale High parameters to the desired minimum and maximum signal levels.
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Signals

Direction Label Type Function
Recei Analog % | Drives the physical output associated with the block
eceiver - 3
or Digital
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Output Type
Set whether the physical analog output supplies a voltage or current signal.
Options:

o Volts: the output supplies a voltage signal

» Milliamps: the output supplies a current signal

Scale Low

Set the desired value for the output in electrical units (mA DC or VDC) when the input to the
block equals the Range Low setting. Scale Low and Range Low are the coordinates of a point
on the line that relates the input to the scaled output.

Consult the hardware specifications for the signal range supported by the specific hardware.

Range: -100.0 to 100.0 mA DC (typically 0 mA DC or 4 mA DC)
-100.0 to 100.0 VDC (typically 0 VDC)

Scale High

Set the desired value for the output in electrical units (mA DC or VDC) when the input to the
block equals the Range High setting. Scale High and Range High are the coordinates of a point
on the line that relates the input to the scaled output.

Consult the hardware specifications for the signal range supported by the specific hardware.

Range: -100.0 to 100.0 mA DC (typically 20 mA DC)
-100.0 to 100.0 VDC (typically 1, 5, or 10 VDC)

Range Low

Set the value for the input to the block at which the Scale Low setting is the desired output
value. When using the output to retransmit an analog signal, this is typically the low end of
the range being retransmitted. When using the output for control, this is typically 0%.

Range: -99,999.000 to 99,999.000

Range High

Set the value for the input to the block at which the Scale High setting is the desired output
value. When using the output to retransmit an analog signal, this is typically the high end of
the range being retransmitted. When using the output for control, this is typically 100%.

Range: -99,999.000 to 99,999.000
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Calibration Offset

Set an offset value for a process output.

Range: -1,999.000 to 9,999.000°F
-1,110.555 to 5,555.000°C
-99,999 to 99,999 units

Cascade

Cascade control can handle a difficult process with minimal overshoot, while reaching the set
point quickly. Using cascade control minimizes the possibility of causing damage to system
components and allows for over sizing heaters for optimal heat-up rates. Heater life is also ex-
tended by reducing thermal cycling of the heater. Systems with long lag times between the
energy source (heater, steam, etc.) and the measured controlled variable are very difficult to
control accurately and or efficiently with a single control loop. This is due primarily to a lot of
energy build-up before a response is detected. When using single loop control, the likelihood
of overshooting the set point is high, this overshoot can cause damage to the heater, product
or heat transfer medium such as a heat transfer fluid.

This block is found in the Function Block Diagram editor’s Library when working with a con-
troller that offers cascade control. The number of these FBs available is shown within the pa-
renthesis and is dependent on the controller part number.

When configuring the Cascade FB the user must select either Process or Deviation for the cas-
cade Function setting.

Process

When process is selected, the outer loop will compare the outer process variable (PVO) to its
set point. Based on the result of the comparison (error) the outer loop will generate a power
level. This power level will be converted and scaled to serve as the set point for the inner
loop. The range is defined by the user (y-axis) where the scaling (x-axis) is done automatically
based on whether or not the control action is set for heat, cool or both. As an example, in
the graph below for heat only, the user setting for Control Action would be heat with Range
Low set to 190° and Range High set to 210°. In each graphic shown below, the solid line illus-
trates the proportional relationship between the scaling factors and the user defined range.
The resultant inner loop set point is displayed (dashed lines) before any filtering or offset is
applied.

Process Scale Cascade Control Process Scale Cascade Control Process Scale Cascade Control
(Cool Only) (Heat Only) (Heat/Cool)

—100° —210° 210°

— — — J.205° 107.5°

--------- 190°

Inner Loop Set Point
Inner Loop Set Point
Inner Loop Set Point

56.5°

—+190° 200°

I
I
|
I
|
I
I
I
I
|

1 | | L
o, o, | I
100% o % AL o 100%

Outer Loop Power (OLP) Outer Loop Power (OLP) Outer Loop Power (OLP)
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Deviation

Deviation may be used instead of Process when it is desirable for the output range to be de-
fined relative to a value that might change frequently or automatically. For cascade control,
the outer loop will compare the outer process variable (PVO) to its set point. Based on the
result of the comparison (error), the outer loop will generate a power level. This power level
will be converted and scaled as an adjustment to the inner loop set point.

In the graphic below, the solid line illustrates the proportional relationship between the scal-
ing factors and the user defined range adjustment (-10 to +10) with the resultant inner loop
set point (dashed lines). Notice (in the graphic below) that with a user defined range of +10,
the inner loop set point will always be within the boundaries of 210° and 190°. When the out-
er loop calculates a power of 75% that will generate an inner loop set point of 205°.

Deviation Scale Cascade Control

—210°

— — — {205°

CLSP = 200°

Inner Loop Set Point

|
T T
o S, o

Outer Loop Power (OLP)

The graphic below illustrates an application where deviation cascade control might be used. In
many applications, like this one (chocolate production), the temperature of the controlled
variable (chocolate) must be accurate and within specified tolerances. Assuming the melting
point of the controlled variable is 94°F with settings for the
deviation parameter set to +3, the inner loop set point will
remain between 91°F and 97°F. To control the process, two
loops of control are required along with two inputs; shown in
this example as the inner and outer loops with the inner pro-
cess value (PVI) and the outer process value (PVO) respective-
ly. The outer loop (PVO) monitors the controlled variable tem-
perature, which is then compared to its CLSP. The result of
the comparison, the error signal, is conditioned by the PID VI FRERIESES
settings and the Range high/low settings. Ultimately, the out- J_,Remm‘;‘;w"

Heat/Cool

r|100 to 100%

er loop produces a remote set point for the inner loop. The oo
inner loop input (PVIl) monitors the thermal medium, which is | Remotese
compared to the remote set point generated by the outer
loop. The result of the comparison, the error signal, is again conditioned by the PID settings in
the cascade inner loop and it will then generate an output power level between -100% to
+100%. If the power level is positive the heat will be on; if the power level is negative the
cool will come on. Power from the energy sources are supplied by the outputs of choice, al-
ways connected to the inner loop.

Note:
When cascade control is disabled via the FB receiver named Simple Set Point (SSP), the
input (PVO) and remote set point are virtually removed and the inner loop will now serve
as a single loop PID controller.

Outer Loop

Watlow F4T e 85 o Chapter 5 Function Reference



The graph shown below illustrates a thermal system with a long lag time. Curve A represents

Set

Curve A (PID)

/\

Point

Temperature

Curve B (Cascade)

Curve C (Single-control)

Time
Cascade

a typical single loop control system with PID parameters that
allow a maximum heat up rate. Too much energy is intro-
duced and the set point is overshot. In most systems with
long lag time, the process value may never settle out to an
acceptable error. Curve C represents a single loop control
system tuned to minimize overshoot. This results in unac-
ceptable heat up rates, taking hours to reach the set point.
Curve B shows a cascade system that limits the energy intro-
duced into the system, allowing an optimal heat up rate with
minimal overshoot.

Signals
Direction Label Type Function
PVO Analog | Process value feedback for the outer loop.
PVI Analog | Process value feedback for the inner loop.
Set point for the loop when REN is on.
RSP Analog See: Remote Set Point Type
PSP Analog | Set point from the profile engine when profiling is used.
Active state causes loop to control to the Remote Set
- Point.
REN Digital See: Remote Set Point, Remote Set Point Type and Use
Remote Set Point Active Level
) IDLE Digital Active state causes loop to control to the Idle Set Point.
Receivers g See: Use Idle Set Point Active Level
. Forces Control Mode to Off while active.
OFF Digital See: Off Active Level
_ Forces Control Mode to Manual while active.
MAN Digital See: Manual Active Level
. Active state initiates autotuning.
TUN Digital See: Initiate Autotune Active Level
Active state switches the block from cascade to simple
.. set point control.
S5P Digital See: Simple Set Point (SSP) Enable and Disable Active
Level
HT Analog % | Heating needed: 0% is no heat and 100% is full heat.
CL Analog % | Cooling needed: 0% is no cooling and 100% is full cooling.
o | Heating or cooling needed: -100% is full cooling, 0% is no
PWR | Analog % heating or cooling and 100% is full heating.
sp Analo Set Point for use with Alarms or other blocks. Firmware
Transmitters € release 3.0 and above renames CSP to SP.
MP Analog % Manual Power for use with other blocks. Firmware re-
g% lease 3.0 and above renames OSP to MP.
Reflects the current state of "Control Mode Active™:
*Off Digital | Off = On, Auto = Off, Manual = Off
*Available ip firmware releage 3.0 and aboye.
pte

v o0 " ulld




Name
Uniquely identify this FB using up to 20 alphanumeric characters.

Function
Select to determine if cascade control will use process or deviation scale.

Options: Process, Deviation

Range Low
Set the minimum value for the cascade set point which will correspond to the lowest outer
loop power.

Range: -99,999.000 to 99,999.000

Range High
Set the maximum value for the cascade set point which will correspond to the highest outer
loop power.

Range: -99,999.000 to 99,999.000

Control Action
Select to determine if control action will be heat, cool or both.

Options:
o Off: transmitters HT, CL and PWR are turned off.
« Cool: (also referred to as direct) as the process increase the output increases.
» Heat: (also referred to as indirect) as the process increase the output decreases.

» Both: heat and cool transmitters will be driven by the Cascade FB.

Simple Set Point (SSP) Enable

When on, the cascade function will be disabled and this FB will serve as a single loop of con-
trol.

Options:
o Off: the Cascade function is active

» On: the cascade function will be disabled and this FB will serve as a single loop of
control

Disable Active Level
Choose the signal value at the SSP receiver which causes the function block to perform simple
set point control rather than cascade control.

Options:
» High: the block performs simple set point control when the signal is on

« Low: the block performs simple set point control when the signal is off
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Inner Loop Heat Algorithm

Set the method the control loop uses to set heat (HT) and power (PWR) outputs. For a given
application, on-off switches the output less frequently than PID, whereas PID maintains the
process value with much less cycling around set point than on-off.

For applications other than temperature control, use the heat output when there is an indi-
rect relationship between the input and the output, that is when the output should be in-
creased as the input drops below set point.

Options:
« Off: no heat output is calculated or applied to HT or PWR
« On/Off: On-Off control sets the HT and PWR to (100%) on, or off (0%)

Heat Algorithm: On-Off

Heat Off Heat Off

L _\s. —_— 5_ - Set Point

Heaﬁ)vn

0On A
Heat (HT) | |
off +

Time

Temperature ) )
Set Point — Hysteresis

e PID: PID control sets the HT and PWR outputs to a value from 0% to 100%

Heat Algorithm: PID

SetPoint f — -\
{eat Proportional Band

Temperature

100% 1
Heat (HT) ~————

0% +

Time

Inner Loop Cool Algorithm

Set the method the control loop uses to set cool (CL) and power (PWR) outputs. For a given
application, on-off switches the output less frequently than PID, whereas PID maintains the
process value with much less cycling around set point than on-off.

For applications other than temperature control, use the cool output when there is a direct
relationship between the input and the output, that is when the output should be increased
as the input rises above set point.
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Options:
» Off: no cool output is calculated or applied to CL or PWR outputs

» On/Off: On-Off control sets the CL and PWR outputs on (100% for CL and -100% for
PWR) or off (0%)

Gool Algorithm: On-Off
Cool On
N Set Point + Hysteresis

Temperature | — N = - Z _ _ O\~ - Set Point
Cool Off Cool Off

On 1
Cool (CL)
off +

e PID: PID control sets the CL and PWR outputs to a value from no cooling 0% to full cool-
ing (100% for CL and -100% for PWR)

Cool Algorithm: PID

Temperature
Cool Proportional Band
Set Point | — =

100% 1
Cool (CL) ~———

0% T

Time

Inner Loop Deadband

Set the offset between the set point and the heat and cool proportional bands. A positive
deadband can reduce overshoot upon power up without changing the responsiveness of the
system at other times and prevents heating and cooling outputs from being on at the same
time. A negative deadband allows both the heat and cool outputs to be active around the set
point which can be of benefit when a process must be controlled near the ambient tempera-
ture.

Positive Dead Band Zero Dead Band Negative Dead Band
- - ) ® Cool Output Active
= = Cool Output Active S
§ S AN\ Set Point SN
=3 e § e\ ).\ ). SetPoint
2 = Heat Output Active = _
Heat Output Active
Time Time Time

Range: -1,000.0 to 1,000.0 °F or units
-555 to 555 °C
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Inner Loop On/Off Heat Hysteresis
Set how far below set point the process value must drop before the heat output turns on. This
parameter applies only when Heat Algorithm is set to On-Off.

Range: 3 to 99,999 °F or units
1 to 55,555 °C

Heat Algorithm: On-Off
Heat Off Heat Off
L — ____—>4—-SetPoim

Heaé)'n

[
Heat (HT)
off

Time

Temperature ) )
Set Point — Hysteresis

Inner Loop On/Off Cool Hysteresis
Set how far above set point the process value must rise before the cool output turns on. This
parameter applies only when Cool Algorithm is set to On-Off.

Cool Algorithm: On-Off
Cool On
N Set Point + Hysteresis

Temperature [ — N — — 4 _ _ N~ - Set Point
Cool Off Cool Off

On 1
Cool (CL)
0ff 4

Range: 3 to 99,999 °F or units
1 to 55,555 °C

Outer Loop Deadband

Set the offset between the set point and the heat and cool proportional bands. A positive
deadband can reduce overshoot upon power up without changing the responsiveness of the
system at other times and prevents heating and cooling outputs from being on at the same
time. A negative deadband allows both the heat and cool outputs to be active around the set
point which can be of benefit when a process must be controlled near the ambient tempera-

ture.

Positive Dead Band Zero Dead Band Negative Dead Band

Cool Output Active ® Cool Output Active
fb) [eb) A —
E’ l E’ Cool Output Active E
S [-=-f-"\"f" N\ < q S f===fuF-"\""""f """
51 5| _A _ Set Point b
S/l L\ L SetPoint = g/ e\ J.. \ . SetPoint
[eb) [eb) . (eb]
— _ — Heat Output Active = )

Heat Output Active Heat Output Active

Time Time Time

Range: -1,000.0 to 1,000.0 °F or units
-555 to 555 °C
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Cool Output Curve
Choose a cool output curve to set the responsiveness of the system. A nonlinear output curve

may.improve. performange when the systgm’s response is Cool Output Curve

nonlinear. With the nonlinear curves, a given change in the 100

PID calculation at the lower part of the output range yields =

a smaller change in the actual output level than a linear 5 & /
; =

output provides. B o =

This feature is used in applications such as cooling of plas- El N QJ’/

tic extruders where a small amount of water cooling has a = 40 y’ N

large effect initially, but diminishing returns as water flow S g 0}*‘2‘

increases. = 4

This parameter applies only when Cool Algorithm is set to 0720 40 o0 8 100

PID. PID Calculation (%)

Options:

» Off: the calculated PID value is applied linearly to the output.
e Non-linear Curve 1. somewhat non-linear response such as with oil coolant.

» Non-linear Curve 2: greater non-linear response such as with water coolant.

Profile End Action

Select what the cascade loop does when a profile ends without an End Step programmed
within a profile. If a profile has an End Step, it will always take precedence over this setting.

Options:
o User: controls at the current Set Point setting prior to execution of the profile.
e Off: control mode set to off

e Hold: maintain the last set point within the profile

Auto-to-Manual Power
Choose how the Manual Power is set when the user switches Control Mode from auto to man-
ual.

Options:
o Off: Manual Power is set to 0%.

o Bumpless Transfer: Manual Power is set equal to the last calculated value as long as
the output was less than 75% and stable. Stable is defined as varying by no more than
+5% over the Integral setting or a minimum of 10 seconds. Otherwise, Manual Power is
set to 0%

» Fixed Power: Manual Power is set equal to the Fixed Power setting

e User: uses the current Manual Power setting
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Input Error Power
Select how the Open Loop Set Point is set when the loop’s control mode switches from auto
to manual due to an input error.

Options:
e Off: Manual Power is set to 0%
o Bumpless Transfer: Manual Power is set equal to the last calculated value as long as
the output was less than 75% and stable. Stable is defined as varying by no more than

+5% over the Integral setting or a minimum of 10 seconds. Otherwise, Manual Power is
set to 0%

» Fixed Power: Manual Power is set equal to the Fixed Power setting

e User: uses the current Manual Power setting

Fixed Power
Set the power level corresponding to the Fixed Power option for the Auto-to-Manual Power
and Input Error Power parameters.

Range: Minimum Power to Maximum Power

Open Loop Detect Enable

Enable or disable the open-loop detect feature. When enabled, this feature monitors closed-
loop control for the appropriate process value response to the output signal. If the loop does
not respond as expected, the control mode is set to off.

Options:
» No: open loop detect is not enabled

» Yes: open loop detect is enabled

Open Loop Detect Time

Set a delay in seconds to the open loop error. If Open Loop Detect Enable is Yes and the
process value deviates from the set point by the Open Loop Detect Deviation value for this
amount of time, an open-loop error occurs and the control mode is set to off.

Range: 0 to 9,999 seconds

Open Loop Detect Deviation

Set the minimum difference between set point and process value that is considered excessive
by the open loop detection feature. If the process deviates by this amount or more for the
Open Loop Detect Time, an open loop error occurs and the control mode is set to off.

Range: -99,999 to 99,999 °F or units
-55,555 to 55,555 °C

Manual Active Level

Choose the signal value at the MAN receiver which switches the loop's Control Mode to Manu-
al.

Options:
e High: the Control Mode is set to Manual when the signal is on

» Low: the Control Mode is set to Manual when the signal is off
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Off Active Level
Choose the signal value at the OFF receiver which switches the loop's Control Mode to Off.

Options:
» High: the Control Mode is set to Off when the signal is on

» Low: the Control Mode is set to Off when the signal is off

PID Sets - Explained

This controller supports up to five heat/cool PID sets. This feature is extremely valuable if

the characteristics of your thermal system vary over its operating range. All PID sets can be
auto tuned or manually tuned and can also be configured to operate using any of the five sets
based on crossover points of the set point or process value. When the process or set point val-
ue crosses the crossover point, the PID set designated for that region of the operating range is
used to control the percent power being supplied to the load.

There is a -1° hysteresis for each crossover. A rising temperature will change PID sets at the
crossover value. A falling temperature will change PID sets at the crossover value -1°.

Number of PID Sets.
Set the number of PID sets that will be available.

Range: 1 to 5

PID Set Crossover
Select what will trigger the crossover to another PID set.

Options: Process, Set Point

PID Set 1 to 2 Crossover

Set the value that will trigger a change (crossover point) from PID set 1 to set 2, relative to
the selected source.

Range: -99,000 to 99,999

PID Set 2 to 3 Crossover

Set the value that will trigger a change (crossover point) from PID set 2 to set 3, relative to the
selected source.

Range: -99,000 to 99,999

PID Set 3 to 4 Crossover

Set the value that will trigger a change (crossover point) from PID set 3 to set 4, relative to the
selected source.

Range: -99,000 to 99,999

PID Set 4 to 5 Crossover

Set the value that will trigger a change (crossover point) from PID set 4 to set 5, relative to
the selected source.

Range: -99,000 to 99,999
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Heat Proportional Band Inner Loop [1 to 5]
Set the proportional relationship between heat power (%) and the process value (typically
temperature). This setting determines how big a correction the proportional part of the PID
control algorithm makes when the process value deviates from set point. A smaller propor-
tional band yields a larger power adjustment for a given deviation from set point.
This parameter applies only when Heat Algorithm is set to PID. This parameter is set automat-
ically by autotuning the loop.
Range: 1 to 99,999 °F or units

1 to 55,555 °C

Cool Proportional Band Inner [1 to 5]
Set the proportional relationship between cool power (%) and the process value (typically tem-
perature). This setting determines how big a correction the proportional part of the PID con-
trol algorithm makes when the process value deviates from set point. A smaller proportional
band yields a larger power adjustment for a given deviation from set point.
This parameter applies only when Cool Algorithm is set to PID. This parameter is set automati-
cally by autotuning the loop.
Range: 3 to 99,999 °F or units

1 to 55,555 °C

Integral Inner Loop [1 to 3]

Set how aggressively the integral part of the PID algorithm acts. Integral acts to drive the pro-
cess value to set point by steadily adjusting the output whenever the process value deviates
from the set point. A smaller Integral setting yields a larger power adjustment for a given de-
viation from set point over a given time.

This parameter applies when either Heat Algorithm or Cool Algorithm or both are set to PID.
This parameter is set automatically by autotuning the loop.

Range: 0 to 99,999 seconds per repeat

Derivative Inner Loop [1 to 5]

Set how aggressively the derivative part of the PID algorithm acts. Derivative acts to prevent
the process value from changing too quickly. It can help minimize the effect of transient pro-
cess disturbances, but too much derivative can make the process slow to adjust to changes. A
greater Derivative setting yields a greater power adjustment for a given change.

This parameter applies when either Heat Algorithm or Cool Algorithm or both are set to PID.
This parameter is set automatically by autotuning the loop.

Range: 0 to 99,999 seconds

Heat Proportional Band Outer Loop [1 to 5]

Set the proportional relationship between heat power (%) and the process value (typically
temperature). This setting determines how big a correction the proportional part of the PID
control algorithm makes when the process value deviates from set point. A smaller propor-
tional band yields a larger power adjustment for a given deviation from set point.

This parameter applies only when Heat Algorithm is set to PID. This parameter is set automat-
ically by autotuning the loop.
Range: 1 to 99,999 °F or units

1 to 55,555 °C
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Cool Proportional Band Quter Loop [1 to 5]

Set the proportional relationship between cool power (%) and the process value (typically
temperature). This setting determines how big a correction the proportional part of the PID
control algorithm makes when the process value deviates from set point. A smaller propor-
tional band yields a larger power adjustment for a given deviation from set point.

This parameter applies only when Cool Algorithm is set to PID. This parameter is set automat-
ically by autotuning the loop.
Range: 3 to 99,999 °F or units

1 to 55,555 °C

Integral Quter Loop [1 to 5]

Set how aggressively the integral part of the PID algorithm acts. Integral acts to drive the
process value to set point by steadily adjusting the output whenever the process value devi-
ates from the set point. A smaller Integral setting yields a larger power adjustment for a giv-
en deviation from set point over a given time.

This parameter applies when either Heat Algorithm or Cool Algorithm or both are set to PID.
This parameter is set automatically by autotuning the loop.

Range: 0 to 99,999 seconds per repeat

Derivative Outer Loop [1 to 5]

Set how aggressively the derivative part of the PID algorithm acts. Derivative acts to prevent
the process value from changing too quickly. It can help minimize the effect of transient pro-
cess disturbances, but too much derivative can make the process slow to adjust to changes. A
larger Derivative setting yields a greater power adjustment for a given change.

This parameter applies when either Heat Algorithm or Cool Algorithm or both are set to PID.
This parameter is set automatically by autotuning the loop.

Range: 0 to 99,999 seconds

Minimum Set Point
Set the low end of the range for the Set Point. The Set Point and Idle Set Point cannot be set
below this value.
Range: -99,999 to 99,999 °F or units
-55,573 to 55,537 °C

Maximum Set Point
Set the high end of the range for the Set Point. The Set Point and Idle Set Point cannot be
set above this value.

Range: -99,999 to 99,999 °F or units
-55,573 to 55,537 °C

Minimum Manual Power
Set the low end of the range for the Manual Power.

Range: -100 to 100.0%

Maximum Manual Power

Set the high end of the range for the Manual Power.
Range: -100.0 to 100.0%
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Ramp Action

Choose the conditions under which the loop ramps its set point. When the set point ramps, it
starts at the Process Value and changes gradually to the Set Point setting rather than abruptly
changing values.

Options:
« Off: the loop controls to the Set Point immediately

» Startup: each time the controller is powered up, the loop ramps the set point. At all
other times abrupt changes to the Set Point are allowed

» Set Point: upon powering up the Set Point immediately resumes its last value, but the
loop ramps the set point each time the Set Point is changed

« Both: the loop ramps the set point each time the controller is powered up or the Set
Point is changed

Ramp Scale
Choose the time units for the Ramp Rate parameter.

Options:
e Minutes

e Hours

Ramp Rate
Set how quickly the set point ramps. Set the time units for the rate with Ramp Scale.

Range: 0 to 99,999 °F or units / minute or hour
0 to 55,555 °C

Idle Set Point
Set a set point value that is triggered when an event signal to the IDLE receiver is active. See
Use Idle Set Point Active Level below.

Range: Minimum Set Point to Maximum Set Point

Use Idle Set Point Active Level
Choose the signal value at the IDLE receiver which causes the loop to use the Idle Set Point.

Options:
« High: the idle set point is used when the signal is on

« Low: the idle set point is used when the signal is off

Remote Set Point
Choose whether or not the loop controls at the remote set point. The remote set point is re-
ceived on the control loop’s RSP input.

Options:
« No: the loop does not use the remote set point for control
» Yes: the loop uses the remote set point for control

Note:
Either the Remote Set Point parameter or the REN input can cause the remote set point
to override the loop’s set point.
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Remote Set Point Type

Choose whether the remote set point received at input RSP overrides the Manual Power or
the Set Point when the remote set point feature is enabled by either the Remote Set Point
parameter or the REN input.

Options:
e Manual: the remote set point is in percent power where -100% is full cooling, 0% is no
output and 100% is full heating and overrides the Manual Power when enabled

» Auto: the remote set point is in the units of the PV input and overrides the Set Point
when enabled

Use Remote Set Point Active Level

Choose the signal value at the REN receiver which causes the loop to use the remote set
point value received at RSP instead of the Set Point or Manual Power setting. See Remote Set
Point Type.

Options:
» High: the remote set point is used when the signal is on

» Low: the remote set point is used when the signal is off

Set Point
Set the desired process value. When Control Mode is Auto, the loop adjusts its outputs to
make the process value (input IN) equal to this setting.

Range: Minimum Set Point to Maximum Set Point

Manual Power
Set the desired output value for HT, CL and PWR outputs when Control Mode is Manual.

Range: Minimum Manual Power to Maximum Manual Power

Autotune Set Point

Set the percentage of the Set Point at which the loop autotunes. Because autotuning drives
the process value above and below the set point, in some applications it may be necessary or
preferable to autotune at a set point below or above the normal set point.

This parameter applies when either Heat Algorithm or Cool Algorithm or both are set to PID
and autotuning is performed.

Range: 50.0 to 200.0%

Autotune Aggressiveness

Choose the desired responsiveness for PID control after autotuning. This parameter applies
when either Heat Algorithm or Cool Algorithm or both are set to PID and autotuning is per-
formed.

Options:
» Critical: balance a rapid response with minimal overshoot
» Over: bring the process value to the set point with minimal overshoot

» Under: bring the process value to the set point quickly tolerating overshoot
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Autotune

When autotuning, the controller automatically selects the PID parameters for optimal control,
based on the thermal response of the system. Five sets of PID values are available. Default
PID values exist for all PID sets, although these values typically do not provide optimal con-

trol. PID values can be autotuned or adjusted manually.

When an autotune is started the current Set Point is used
to calculate the tuning set point. The controller will dis-
regard all set point changes until the tuning process is
complete. For example, if the active set point is 200° and
Autotune Set Point is set to 90 percent, the autotune func-

n
=3
=}

-
=
=}

o

Autotune

Closed Loop Set Point
/ Autotune complete

Autotune begins

N

Autotune Set Point
(90 percent of Closed Loop Set Point)

Temperature

tion utilizes 180° for tuning.

Autotuning calculates the optimum heating and/or cool-
ing PID parameter settings based on the system's response.
Autotuning can be enabled whether or not TUNE-TUNE+™ r
is enabled. The PID settings generated by the autotune
will be used until the autotune feature is rerun, the PID values are manually adjusted or
TRU-TUNE®+ is enabled. You should not autotune while a profile is running. If the autotune
cannot be completed in 60 minutes, the autotune will time-out and the original settings will
take effect. The temperature must cross the Autotune Set Point five times to complete the
autotuning process. Once complete, the controller controls at the normal set point, using the
new parameters.

Time

To initiate an autotune, follow the steps below:

1. Determine and set the operational Set Point

2. Set the Autotune Set Point (a percentage of the Set Point)

3. Connect and activate a digital signal to TUN (appropriate active level is required)

If need be, there are settings provided to adjust the tuning procedure's aggressiveness. Use
Autotune Aggressiveness. Select Under Damped to bring the process value to the set point
quickly. Select Over Damped to bring the process value to the set point with minimal over-
shoot. Select Critical Damped to balance a rapid response with minimal overshoot.

Set to start or stop automatically tuning the control loop’s PID parameters. This parameter ap-
plies when either Heat Algorithm or Cool Algorithm or both are set to PID.

Options:
« No: if already started, aborts the autotuning process.

« Yes: initiates the autotuning process.

Initiate Autotune Active Level
Choose the signal value at the TUN receiver which causes the loop to start autotuning.

Options:
e High: the loop autotunes when the signal is on

e Low: the loop autotunes when the signal is off

Control Mode
Choose the method the cascade loop uses to set power outputs HT, CL and PWR.

Options:
« Off: power outputs are 0%
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e Auto: closed-loop control, the loop adjusts the outputs automatically to make the Pro-
cess Value equal to the Set Point

e Manual: open loop control, the loop's power outputs are set according to the Manual
Power setting

Note:
When a PID loop's Control Mode is changed from Manual to Auto, the Manual Power is set
equal to the integral value for a bumpless transition and normal PID action takes over to
control to the Set Point.

Control Mode Active
Displays the current method the control loop is using to set power outputs HT, CL and PWR.

Options:
» Off: power outputs are 0%

» Auto: closed-loop control, the loop adjusts the outputs automatically to make the Pro-
cess Value equal to the Set Point

» Manual: open-loop control, the loop’s power outputs are set according to the Manual
Power setting

Control Loop Error
Indicates the control loop’s error status.

Options:
» None: no error
» Open Loop: the process value has not responded to the loop’s outputs as expected ac-

cording to the settings of the Open Loop Detect Deviation and Open Loop Detect Time
parameters

» Reversed Sensor: the process value has responded to the loop’s outputs by changing in
the opposite direction expected, going down during heating or up during cooling

Clear Error
Set Clear Error to Clear to reset the Control Loop Error after correcting the condition that
caused the problem.

Options: Ignore, Clear

Compare
Use a compare block to set an output based on comparing two analog signals.

This block is found in the Function Block Diagram editor’s Library when working with a con-
troller that offers the Compare block. The number of these blocks that are available is shown
within the parenthesis.

Choose the type of comparison with the Function parameter. These options for the Function
parameter are described in detail in the following sections:

Off: the block’s output is off

Greater Than: the block’s output is on when input A is greater than input B
Less Than: the block’s output is on when input A is less than input B

Equal To: the block’s output is on when the two inputs are equal
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Not Equal To: the block’s output is on when the two inputs are not equal to each other
Greater or Equal: the block’s output is on when input A is greater than or equal input B
Less or Equal: the block’s output is on when input A is less than or equal to input B

Off
When the Compare block’s function is set to Off, the output (T/F) is off.

Greater Than
The output (T/F) is on when receiver A is greater than B.

Signals
Direction Label Type Function
) A Analog | Signal to be compared to B
Receivers

B Analog | Signal to be compared to A

Transmitter| T/F | Digital | On when A is greater than B, otherwise off

Function
To test if A is greater than B, set Function to Greater Than.

Error Handling

When an error exists on any receiver, the function cannot definitively determine the result of
the comparison and an error will be generated. Use Error Handling to select the output's val-
ue.

Options:
e True Good: output true (on) and no output error
e True Bad: output true (on) and output error
» False Good: output false (off) and no output error

» False Bad: output false (off) and output error

Less Than

The output (T/F) is on when receiver A is less than B.

Signals
Direction Label Type Function
. A Analog | Signal to be compared to B
Receiver

B Analog | Signal to be compared to A

Transmitter | T/F | Digital | On when A is less than B, otherwise off

Function
To test if A is less than B, set Function to Less Than.

Error Handling
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When an error exists on any receiver, the function cannot definitively determine the result of
the comparison and an error will be generated. Use Error Handling to select the output’s val-
ue and error status.

Options:
e True Good: outputs value is true (on) with no error
e True Bad: outputs value is true (on) and has an error
» False Good: outputs value is false (off) with no error

» False Bad: outputs value is false (off) and has an error

Equal To
The output (T/F) is on when receivers A and B are equal to each other. See Tolerance.
Signals
Direction Label Type Function
) A Analog | Signal to be compared to B
Receiver

B Analog | Signal to be compared to A

Transmitter | T/F | Digital gfnf when A and B are equal and within tolerance, otherwise

Function
To test if A and B are equal to each other, set Function to Equal To.

Tolerance
Use Tolerance to set how precisely A and B must match to be considered equal. For example,
with Tolerance set to 2, the values 10 and 12 are considered equal, but 10 and 12.5 are not.

Range: 0 to 99,999

Error Handling
When an error exists on any receiver, the function cannot definitively determine the result of
the comparison and an error will be generated. Use Error Handling to select the output's val-

ue and error status.

Options:
e True Good: outputs value is true (on) with no error
e True Bad: outputs value is true (on) and has an error
o False Good: outputs value is false (off) with no error

» False Bad: outputs value is false (off) and has an error
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Not Equal To

The output (T/F) is on when recievers A and B are not equal to each other. See Tolerance.

Signals
Direction Label Type Function
) A Analog | Signal to be compared to B
Receiver

B Analog | Signal to be compared to A

On when A and B are not equal and within tolerance, other-
wise off

Transmitter] T/F Digital

Function
To test if A and B are not equal to each other, set Function to Not Equal To.

Tolerance
Use Tolerance to set how precisely A and B must match to be considered equal. For example,
with Tolerance set to 2, the values 10 and 12 are considered equal, but 10 and 12.5 are not.

Range: 0 to 99,999

Error Handling

When an error exists on any receiver, the function cannot definitively determine the result of
the comparison and an error will be generated. Use Error Handling to select the output's value
and error status.

Options:
o True Good: outputs value is true (on) with no error
» True Bad: outputs value is true (on) and has an error
» False Good: outputs value is false (off) with no error

» False Bad: outputs value is false (off) and has an error

Greater or Equal
The output (T/F) is on when receiver A is greater than or equal to B. See Tolerance.

Signals
Direction Label Type Function
) A Analog | Signal to be compared to B
Receiver

B Analog | Signal to be compared to A

On when A is greater than or equal to B and within toler-
ance, otherwise off

Transmitter | T/F | Digital

Function
To test if A is greater than or equal to B, set Function to Greater or Equal.
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Tolerance
Use Tolerance to set how precisely A and B must match to be considered equal. For example,
with Tolerance set to 2, the values 10 and 12 are considered equal, but 10 and 12.5 are not.

Range: 0 to 99,999

Error Handling
When an error exists on any receiver, the function cannot definitively determine the result of
the comparison and an error will be generated. Use Error Handling to select the output’s val-

ue and error status.

Options:
o True Good: outputs value is true (on) with no error
» True Bad: outputs value is true (on) and has an error
» False Good: outputs value is false (off) with no error

» False Bad: outputs value is false (off) and has an error

Less or Equal
The output (T/F) is on when receiver A is less than or equal to B. See Tolerance below.

Signals
Direction Label Type Function
A Analo Signal to be compared to B
Receiver g g P

B Analog | Signal to be compared to A

On when A is less than or equal to B and within tolerance,

Transmitter | T/F | Digital otherwise off

Function
To test if A is less than or equal to B, set Function to Less or Equal.

Tolerance
Use Tolerance to set how precisely A and B must match to be considered equal. For example,
with Tolerance set to 2, the values 10 and 12 are considered equal, but 10 and 12.5 are not.

Range: 0 to 99,999

Error Handling
When an error exists on any receiver the function cannot definitively determine the result of
the comparison and an error will be generated. Use Error Handling to select the output's val-

ue and error status.

Options:
e True Good: outputs value is true (on) with no error
e True Bad: outputs value is true (on) and has an error
» False Good: outputs value is false (off) with no error

» False Bad: outputs value is false (off) and has an error
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Compare Errors

Error Condition

Result

state.

Either or both inputs are in an error | The output will be set according to the selections

made for error handling described above.

Control Loop

Use a control loop to manipulate a temperature or other process value. This block is found in
the Function Block Diagram editor’s Library when working with a controller that offers one or
more control loops. The number of these FBs available is shown within the parenthesis and is
dependent on the controller part number.

This function reads its input, performs calculations and adjusts its outputs to maintain the
desired, measured value at its input. A control loop can be configured for heating, cooling or
both and can use PID or On-Off control.

Signals
Direction Label Type Function
PV Analog | Process Value, feedback to the control loop.
Set point for the loop when REN is on.
RSP Analog See: Remote Set Point Type
PSP Analog | Set point from the profile engine when profiling is used
Active state causes loop to control to Remote Set
- Point.
REN Digital See: Remote Set Point, Remote Set Point Type and Use
Remote Set Point Active Level
Active state causes loop to control to the Idle Set
Receivers IDLE | Digital | Point.
See: Use Idle Set Point Active Level
. Forces Control Mode to Off while active.
OFF Digital See: Off Active Level
- Forces Control Mode to Manual while active.
MAN Digital See: Manual Active Level
_ Active state initiates autotuning.
TUN Digital See: Initiate Autotune Active Level
Active state disables TRU-TUNE+ overriding the
TDA | Digital | TRU-TUNE+ Enable setting.
See: Disable TRU-TUNE+ Active Level
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Direction Label Type Function

HT | Analog % | Heating needed: 0% is no heat and 100% is full heat.
Cooling needed: 0% is no cooling and 100% is full cool-
ing.

Heating or cooling needed: -100% is full cooling, 0% is
no heating or cooling and 100% is full heating.

Set Point for use with Alarms or other blocks. Firmware
release 3.0 and above renames CSP to SP.

Manual Power for use with other blocks. Firmware re-
lease 3.0 and above renames OSP to MP.

Reflects the current state of "Control Mode Active":
*Off | Digital | Off = On, Auto = Off, Manual = Off

*Available in firmware release 3.0 and above.

CL | Analog %

PWR | Analog %

Transmitters SP Analog

MP | Analog %

Name
Uniquely identify this FB using up to 20 alphanumeric characters.

Control Action
Select to determine if control action will be heat, cool or both.

Options:
o Off: transmitters HT, CL and PWR are turned off.
o Cool: (also referred to as direct) as the process increase the output increases.
» Heat: (also referred to as indirect) as the process increase the output decreases.

» Both: heat and cool transmitters will be driven by the Cascade FB.

Heat Algorithm
Set the method the control loop uses to set heat (HT) and power (PWR) outputs. For a given
application, on-off switches the output less frequently than PID, whereas PID maintains the
process value with much less cycling around set point than on-off.
For applications other than temperature control, use the heat output when there is an indi-
rect relationship between the input and the output, that is when the output should be in-
creased as the input drops below set point.
Options:

e On/Off: On-Off control sets the HT and PWR to (100%) on, or off (0%)

Heat Algorithm: On-Off
Heat Off B Heat Off;
L NN N e paint
Temperature ' ‘ ) )
N Set Point — Hysteresis
Heaé)'n
On
Heat (HT)
off +
Time
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« PID: PID control sets the HT and PWR outputs to a value from 0% to 100%

Heat Algorithm: PID

Set Point | — —"—\— ——— —

Temperature

100% A
Heat (HT) ~————

0% T

Time

Cool Algorithm

Set the method the control loop uses to set cool (CL) and power (PWR) outputs. For a given
application, on-off switches the output less frequently than PID, whereas PID maintains the
process value with much less cycling around set point than on-off.

For applications other than temperature control, use the cool output when there is a direct
relationship between the input and the output, that is when the output should be increased
as the input rises above set point.

Options:

« On/Off: On-Off control sets the CL and PWR outputs on (100% for CL and -100% for
PWR) or off (0%)

Gool Algorithm: On-Off
Cool On
N Set Point + Hysteresis
Temperature | — N - = £ — _ \_ - Set Point
Cool Off Cool Off
On
Cool (CL) |
off +
Time

e PID: PID control sets the CL and PWR outputs to a value from no cooling 0% to full cool-
ing (100% for CL and -100% for PWR)

Cool Algorithm: PID

Temperature
{ Cool Proportional Band
Set Point | — =

100% 1
Cool (CL) ~—————

0% +

Time
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Dead Band

Set the offset between the set point and the heat and cool proportional bands. A positive
deadband can reduce overshoot upon power up without changing the responsiveness of the
system at other times and also prevents heating and cooling outputs from being on at the
same time. A negative deadband allows both the heat and cool outputs to be active around
the set point which can be of benefit when a process must be controlled near the ambient

temperature.

Positive Dead Band

Zero Dead Band

E’ E’ Cool Output Active =
< < . ISR B 2 Y B G Ak W
CZ,_ g____ _ Set Point 3 —
= = £ -/t MRCEN0INT
= = Heat Output Active = i
Heat Output Active
Time Time Time

Negative Dead Band

Cool Output Active

Range: -1,000.0 to 1,000.0 °F or units

-555 to 555 °C
On/Off Heat Hysteresis

Set how far below set point the process value must drop before the heat output turns on.
This parameter applies only when Heat Algorithm is set to On-Off.

Heat Algorithm: On-Off

Heat Off

Heat Off

Set Point

Temperature

Set Point — Hysteresis

Heaﬁ)vn

L

Oon
Heat (HT)
off +

Time

Range: 3 to 99,999 °F or units
1 to 55,555 °C

On/Off Cool Hysteresis
Set how far above set point the process value must rise before the cool output turns on. This
parameter applies only when Cool Algorithm is set to On-Off.

Cool Algorithm: On-Off
Cool On
N Set Point + Hysteresis

Set Point

Temperature |
Cool Off

On
Cool (CL)
off +

Time
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Range: 3 to 99,999 °F or units
1 to 55,555 °C

Peltier Delay
Set a delay for switching between heating and cooling. This applies to both heat and cool Al-
gorithms set for PID control.

Range: 0.0 to 5.0 seconds

Cool Output Curve

Choose a cool output curve to set the responsiveness of the system. A nonlinear output curve
may improve performance when the system’s response is nonlinear. With the nonlinear curves,
a given change in the PID calculation at the lower part of the output range yields a smaller
change in the actual output level than a linear output provides.

This feature is used in applications such as cooling of plastic extruders where a small amount
of water cooling has a large effect initially, but diminishing returns as water flow increases.

Cool Output Curve

100
80 / /
<
60 &
N >
40

S
PV
20 P &

0 —]
20 40 60 80 100"

PID Calculation (%)

Actual Output Power (%)

This parameter applies only when Cool Algorithm is set to PID.
Options:
» Off: the calculated PID value is applied linearly to the output
» Non-linear Curve 1. somewhat non-linear response such as with oil coolant

o Non-linear Curve 2: greater non-linear response such as with water coolant

Profile End Action

Select what the control loop does when a profile ends without an End Step programmed with-
in the profile. If a profile has an End Step, it will always take precedence over this setting.

Options:
» User: controls at the current Set Point setting prior to execution of the profile.
o Off: control mode set to off

» Hold: maintain the last set point within the profile
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Auto-to-Manual Power
Choose how the Manual Power is set when the user switches Control Mode from auto to man-
ual.

Options:
e Off: Manual Power is set to 0%

e Bumpless Transfer: Manual Power is set equal to the last calculated value as long as
the output was less than 75% and stable. Stable is defined as varying by no more than
+5% over the Integral setting or a minimum of 10 seconds. Otherwise, Manual Power is

set to 0%
o Fixed Power: Manual Power is set equal to the Fixed Power setting

e User: uses the current Manual Power setting

Input Error Power
Select how the Manual Power is set when the loop’s control mode switches from auto to man-
ual due to an input error.

Options:
e Off: Manual Power is set to 0%

» Bumpless Transfer: Manual Power is set equal to the last calculated value as long as
the output was less than 75% and stable. Stable is defined as varying by no more than
+5% over the Integral setting or a minimum of 10 seconds. Otherwise, Manual Power is

set to 0%
» Fixed Power: Manual Power is set equal to the Fixed Power setting

e User: uses the current Manual Power setting

Fixed Power
Set the power level corresponding to the Fixed Power option for the Auto-to-Manual Power
and Input Error Power parameters.

Range: Minimum Power to Maximum Power

Open Loop Detect Enable
Enable or disable the open-loop detect feature. When enabled, this feature monitors closed-
loop control for the appropriate process value response to the output signal. If the loop does
not respond as expected, the control mode is set to off.
Options:

» No: open loop detect is not enabled

» Yes: open loop detect is enabled

Open Loop Detect Time

Set a delay in seconds to the open loop error. If Open Loop Detect Enable is Yes and the
process value deviates from the set point by the Open Loop Detect Deviation value for this
amount of time, an open-loop error occurs and the control mode is set to off.

Range: 0 to 9,999 seconds
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Open Loop Detect Deviation

Set the minimum difference between set point and process value that is considered excessive
by the open loop detection feature. If the process deviates by this amount or more for the
Open Loop Detect Time, and open loop error occurs and the control mode is set to off.

Range: -99,999 to 99,999 °F or units
-55,555 to 55,555 °C

Manual Active Level

Choose the signal value at the MAN receiver which switches the loop's Control Mode to Manu-
al.

Options:
» High: the Control Mode is set to Manual when the signal is on

« Low: the Control Mode is set to Manual when the signal is off

Off Active Level
Choose the signal value at the OFF receiver which switches the loop’s Control Mode to Off.

Options:
« High: the Control Mode is set to Off when the signal is on

« Low: the Control Mode is set to Off when the signal is off

PID Sets - Explained

This controller supports up to five heat/cool PID sets. This feature is extremely valuable if

the characteristics of your thermal system vary over its operating range. All PID sets can be
auto tuned or manually tuned and can also be configured to operate using any of the five sets
based on crossover points of the set point or process value. When the process or set point val-
ue crosses the crossover point, the PID set designated for that region of the operating range is
used to control the percent power being supplied to the load.

There is a -1° hysteresis for each crossover. A rising temperature will change PID sets at the
crossover value. A falling temperature will change PID sets at the crossover value -1°.

Number of PID Sets.
Set the number of PID sets that will be available.

Range: 1 to 5

PID Set Crossover
Select what will trigger the crossover to another PID set.

Options: Process, Set Point

PID Set 1 to 2 Crossover

Set the value that will trigger a change (crossover point) from PID set 1 to set 2, relative to
the selected source.

Range: -99,000 to 99,999
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PID Set 2 to 3 Crossover
Set the value that will trigger a change (crossover point) from PID set 2 to set 3, relative to the
selected source.

Range: -99,000 to 99,999

PID Set 3 to 4 Crossover
Set the value that will trigger a change (crossover point) from PID set 3 to set 4, relative to the
selected source.

Range: -99,000 to 99,999

PID Set 4 to 5 Crossover
Set the value that will trigger a change (crossover point) from PID set 4 to set 5, relative to
the selected source.

Range: -99,000 to 99,999

Heat Proportional Band [1 to 5]

Set the proportional relationship between heat power (%) and the process value (typically
temperature). This setting determines how big a correction the proportional part of the PID
control algorithm makes when the process value deviates from set point. A smaller propor-
tional band yields a larger power adjustment for a given deviation from set point.

This parameter applies only when Heat Algorithm is set to PID. This parameter is set automat-
ically by autotuning the loop and when TRU-TUNE+ is enabled.
Range: 1 to 99,999 °F or units

1 to 55,555 °C

Cool Proportional Band [1 to 5]

Set the proportional relationship between cool power (%) and the process value (typically tem-
perature). This setting determines how big a correction the proportional part of the PID con-
trol algorithm makes when the process value deviates from set point. A smaller proportional
band yields a larger power adjustment for a given deviation from set point.

This parameter applies only when Cool Algorithm is set to PID. This parameter is set automati-
cally by autotuning the loop and when TRU-TUNE+ is enabled.
Range: 3 to 99,999 °F or units

1 to 55,555 °C

Integral [1 to 9]

Set how aggressively the integral part of the PID algorithm acts. Integral acts to drive the pro-
cess value to set point by steadily adjusting the output whenever the process value deviates
from the set point. A smaller Time Integral setting yields a larger power adjustment for a giv-
en deviation from set point over a given time.

This parameter applies when either Heat Algorithm or Cool Algorithm or both are set to PID.
This parameter is set automatically by autotuning the loop and when TRU-TUNE+ is enabled.

Range: 0 to 99,999 seconds per repeat
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Derivative [1 to 5]

Set how aggressively the derivative part of the PID algorithm acts. Derivative acts to prevent
the process value from changing too quickly. It can help minimize the effect of transient pro-
cess disturbances, but too much derivative can make the process slow to adjust to changes. A
greater Time Derivative setting yields a greater power adjustment for a given change.

This parameter applies when either Heat Algorithm or Cool Algorithm or both are set to PID.
This parameter is set automatically by autotuning the loop and when TRU-TUNE+ is enabled.

Range: 0 to 99,999 seconds

Minimum Set Point
Set the low end of the range for the Set Point. The Set Point and Idle Set Point cannot be set
below this value.
Range: -99,999 to 99,999 °F or units
-55,573 to 55,537 °C

Maximum Set Point

Set the high end of the range for the Set Point. The Set Point and Idle Set Point cannot be set
above this value.

Range: -99,999 to 99,999 °F or units
-55,573 to 55,537 °C

Minimum Manual Power
Set the low end of the range for the Manual Power.

Range: -100 to 100.0%

Maximum Manual Power

Set the high end of the range for the Manual Power. The Manual Power cannot be set outside
of the ranges below.

Range: -100 to 100.0%

Ramp Action

Choose the conditions under which the loop ramps its set point. When the set point ramps,
it starts at the Process Value and changes gradually to the Closed-Loop Set Point rather than
abruptly changing values.

Options:
» Off: the loop controls to the Set Point immediately

o Startup: each time the controller is powered up, the loop ramps the set point. At all
other times abrupt changes to the Set Point are allowed

» Set Point: upon powering up the Set Point immediately resumes its last value, but the
loop ramps the set point each time the Set Point is changed

» Both: the loop ramps the set point each time the controller is powered up or the Set
Point is changed
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Ramp Scale
Choose the time units for the Ramp Rate parameter.

Options:
e Minutes

e Hours

Ramp Rate
Set how quickly the set point ramps. Set the time units for the rate with Ramp Scale.

Range: 0 to 99,999 °F or units / minute or hour
0 to 55,555 °C

Idle Set Point
Set a set point value that is triggered when an event signal to the IDLE receiver is active. See
Use Idle Set Point Active Level below.

Range: Minimum Set Point to Maximum Set Point

Use Idle Set Point Active Level
Choose the signal value at the IDLE receiver which causes the loop to use the Idle Set Point.

Options:
» High: the idle set point is used when the signal is on

» Low: the idle set point is used when the signal is off

Remote Set Point
Choose whether or not the loop controls at the remote set point. The remote set point is re-
ceived on the control loop’s RSP input.
Options:
» No: the loop does not use the remote set point for control

» Yes: the loop uses the remote set point for control

Note:
Either the Remote Set Point parameter or the REN input can cause the remote set point

to override the loop’s set point.

Remote Set Point Type

Choose whether the remote set point received at input RSP overrides the Manual Power or
the Set Point when the remote set point feature is enabled by either the Remote Set Point
parameter or the REN input.

Options:

e Manual: the remote set point is in percent power where -100% is full cooling, 0% is no
output and 100% is full heating and overrides the Manual Power when enabled

» Auto: the remote set point is in the units of the PV input and overrides the Set Point
when enabled
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Use Remote Set Point Active Level

Choose the signal value at the REN receiver which causes the loop to use the remote set point
value received at RSP instead of the Set Point or Manual Power setting. See Remote Set Point
Type above.

Options:
» High: the remote set point is used when the signal is on

« Low: the remote set point is used when the signal is off

Set Point
Set the desired process value. When Control Mode is auto, the loop adjusts its outputs to
make the process value (input IN) equal to this setting.

Range: Minimum Set Point to Maximum Set Point

Manual Power
Set the desired output value for HT, CL and PWR outputs when Control Mode is Manual.

Range: Minimum Manual Power to Maximum Manual Power

Autotune Set Point

Set the percentage of the Set Point at which the loop autotunes. Because autotuning drives
the process value above and below the set point, in some applications it may be necessary or
preferable to autotune at a set point below or above the normal set point.

This parameter applies when either Heat Algorithm or Cool Algorithm or both are set to PID
and autotuning is performed.

Range: 50.0 to 200.0%

Autotune Aggressiveness

Choose the desired responsiveness for PID control after autotuning. This parameter applies
when either Heat Algorithm or Cool Algorithm or both are set to PID and autotuning is per-
formed.

Options:
« Critical: balance a rapid response with minimal overshoot
« Over: bring the process value to the set point with minimal overshoot

« Under: bring the process value to the set point quickly tolerating overshoot

Autotune T
When autotuning, the controller automatically selects Tt L
the PID parameters for optimal control, based on the | ,, /

thermal response of the system. Five sets of PID val-
ues are available. Default PID values exist for all PID
sets, although these values typically do not provide
optimal control. PID values can be autotuned or ad-
justed manually.

e
=3
=}

°

N

Autotune Set Point
(90 percent of Closed Loop Set Point)

Temperature

When an autotune is started the current Set Point is
used to calculate the tuning set point. The controller
will disregard all set point changes until the tuning 0
process is complete. For example, if the active set

Time
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point is 200° and Autotune Set Point is set to 90 percent, the autotune function utilizes 180°
for tuning.

Autotuning calculates the optimum heating and/or cooling PID parameter settings based on the
system’s response. Autotuning can be enabled whether or not TUNE-TUNE+™ is enabled. The
PID settings generated by the autotune will be used until the autotune feature is rerun, the
PID values are manually adjusted or TRU-TUNE®+ is enabled. You should not autotune while a
profile is running. If the autotune cannot be completed in 60 minutes, the autotune will time-
out and the original settings will take effect. The temperature must cross the Autotune Set
Point five times to complete the autotuning process. Once complete, the controller controls at
the normal set point, using the new parameters.

To initiate an autotune, follow the steps below:

1. Determine and set the operational Set Point

2. Set the Autotune Set Point (a percentage of the Set Point)

3. Connect and activate a digital signal to TUN (appropriate active level is required)

If need be, there are settings provided to adjust the tuning procedure’s aggressiveness. Use
Autotune Aggressiveness. Select Under Damped to bring the process value to the set point

quickly. Select over damped to bring the process value to the set point with minimal over-

shoot. Select critical damped to balance a rapid response with minimal overshoot.

Set to start or stop automatically tuning the control loop’s PID parameters. This parameter ap-
plies when either Heat Algorithm or Cool Algorithm or both are set to PID.

Options:
» No: if already started, aborts the autotuning process.

» Yes: initiates the autotuning process.

Initiate Autotune Active Level
Choose the signal value at the TUN receiver which causes the loop to start autotuning.
Options:

e High: the loop autotunes when the signal is on

» Low: the loop autotunes when the signal is off

TRU-TUNE®+ Enable

Enable or disable the TRU-TUNE+ adaptive tuning feature. This feature applies when either
Heat Algorithm or Cool Algorithm or both are set to PID.

Over time the TRU-TUNE+ adaptive algorithm adjusts the PID control parameters (Heat Pro-
portional Band, Cool Proportional Band, Integral and Derivative) automatically to optimize the
control loop’s responsiveness and stability.

Options:
¢ No: TRU-TUNE+ is off
e Yes: TRU-TUNE+ is on
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TRU-TUNE+ Band

Set the range, centered on the set point, within which TRU-TUNE+ is in effect. This parameter
applies when TRU-TUNE+ is enabled.

Use this function only if the controller is unable to adaptive tune automatically.
Range: 0 to 100

TRU-TUNE+ Gain

Set the desired responsiveness of the TRU-TUNE+ adaptive control algorithm. This parameter
applies when TRU-TUNE+ is enabled.

The settings ranging from 1 (least aggressive response and least potential overshoot, low-
est gain) to 6, (most aggressive response and most potential for overshoot, highest gain). The
default setting, 3, is recommended for loops with thermocouple feedback and moderate re-
sponse and overshoot potential.

Range: 1 to 6

Disable TRU-TUNE®:- Active Level
Choose the signal value at the TDA receiver which disables TRU-TUNE+.

Options:
e High: TRU-TUNE+ is disabled when the signal is on
e Low: TRU-TUNE+ is disabled when the signal is off

Control Mode
Choose the method the control loop uses to set power outputs HT, CL and PWR.

Options:
« Off: power outputs are 0%

» Auto: closed-loop control, the loop adjusts the outputs automatically to make the Pro-
cess Value equal to the Set Point

e Manual: open-loop control, the loop’s power outputs are set according to the Manual
Power setting

Note:
When a PID loop's Control Mode is changed from Manual to Auto. The Manual Power is set
equal to the integral value for a bumpless transition and normal PID action takes over to
control to the Set Point.

Control Mode Active
Displays the current method the control loop is using to set power outputs HT, CL and PWR.

Options:
» Off: power outputs are 0%

» Auto: closed-loop control, the loop adjusts the outputs automatically to make the Pro-
cess Value equal to the Set Point

» Manual: open-loop control, the loop’s power outputs are set according to the Manual
Power setting
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Control Loop Error
Indicates the control loop’s error status.

Options:
e None: no error
e Open Loop: the process value has not responded to the loop’s outputs as expected ac-

cording to the settings of the Open Loop Detect Deviation and Open Loop Detect Time
parameters

» Reversed Sensor: the process value has responded to the loop’s outputs by changing in
the opposite direction expected, going down during heating or up during cooling

Clear Error
Set Clear Error to Clear to reset the Control Loop Error after correcting the condition that
caused the problem.

Options: Ignore, Clear

Counter

Use a counter to set an output when a digital signal’s state changes a given number of times.
A counter can count up or down from the load value. Its output turns on when the count
equals the target value. The output turns off and the count is set equal to the load value
when the reset signal is received.

This block is found in the Function Block Diagram editor’s Library when working with a con-
troller that offers the Counter block. The number of these blocks that are available is shown
within the parenthesis.

Choose whether the counter counts up or down with the Function parameter. These options
for Function are described in detail in the following sections:

Up: Count is incremented by the CNT input.
Down: Count is decremented by the CNT input.

UP

This function counts up from the load value. The count is incremented by applying a signal
to CNT. OUT turns on when the count equals the target value. OUT turns off and the count is
set equal to the load value by RST (reset).

Signals
Direction Label | Type Function
) CNT | Digital | Increments the count
Receivers

RST | Digital | Resets the count to the load value
Transmitters | OUT | Digital | On when the count equals the target value

Function
To increment the count with CNT, set Function to Up.
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Target Value
Set the count value at which OUT turns on.

Range: 0 to 9,999

Load Value

Set the value to which the Count parameter is set each time the controller is powered up and
whenever the counter is reset by RST.

Range: 0 to 9,999

Latching
Select the behavior for the output when Count exceeds the Target Value.
Options:
» Yes: output is latched on once the count reaches the target value and turns off only
when the counter is reset

« No: the output is on only when the count equals the target value. Additional counts
cause the output to turn off

Count Active Level
Set which state changes at CNT are counted.

Options:
« Both: the count increments when CNT changes from on to off and when it changes from
off to on
e High: the count increments only when CNT changes from off to on

e Low: the count increments only when CNT changes from on to off

Reset Active Level
Set which state change at RST sets Count equal to Load Value.
Options:

e High: off to on

e Low: on to off

Count
Indicates the current count.

Range: 0 to 9,999

Note:
The count is not retained through a power loss; it is set equal to the Load Value upon
power up.

Note:
The count value rolls over at the ends of its range. If the count is incremented at 9,999 it
indicates 0 and additional increments count up from there

Down

This function counts down from the load value. The count is decremented by applying a signal
to CNT. OUT turns on when the count equals the target value. OUT turns off and the count is
set equal to the load value by RST (reset).
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Signals

Direction Label | Type Function

CNT | Digital | Deccrements the count

RST | Digital | Resets the count to the load value
Transmitters | OUT | Digital  On when the count equals the target value

Receivers

Function
To decrement the count with the CNT, set Function to Down.

Target Value
Set the count value at which OUT turns on.
Range: 0 to 9,999

Load Value

Set the value to which the Count parameter is set each time the controller is powered up and
whenever the counter is reset by RST.

Range: 0 to 9,999

Latching
Select the behavior for the output when Count exceeds the Target Value.

Options:

» Yes: output is latched on once the count reaches the target value and turns off only
when the counter is reset

» No: the output is on only when the count equals the target value. Additional counts
cause the output to turn off

Count Active Level
Set which state changes at CNT are counted.

Options:

e Both: the count decrements when CNT changes from on to off and when it changes
from off to on

e High: the count decrements only when CNT changes from off to on
o Low: the count decrements only when CNT changes from on to off

Reset Active Level
Set which state change at RST sets Count equal to Load Value.

Options:
e High: off to on

e Low: on to off

Count
Indicates the current count.

Range: 0 to 9,999
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Note:
The count is not retained through a power loss; it is set equal to the Load Value upon
power up.

Note:
The count value rolls over at the ends of its range. If the count is incremented at 9,999 it
indicates 0 and additional increments count up from there

Counter Errors

If the CNT input has an error, the count will not increment or decrement. If the RST input has
an error, the count cannot be reset. An error on one input does not impact the operation of
the other input and its associated function. Regardless of errors on the inputs, the value of
the output is set according to the count and target values and the output never has an error.
The counter function never generates or propagates an error.

Error Condition Result

- CNT has an error
- RST has no error
- CNT has no error
- RST has an error
Both inputs have
errors

The count does not increment or decrement but can be reset.

The count increments or decrements normally but cannot be reset.

The count does not increment or decrement and cannot be reset.

Current Input

This FB is found on the canvas of the FB diagram. The number of these FBs that are available
depends on the number of flex modules with current inputs installed.

Accurate current sensing requires that the controller's global AC Line Frequency be set to the
line frequency of current being measured and a current equal to or greater than 2 mA.

Note:
If an alarm is configured to monitor current as its source, the low alarm will be effective
only when the current level is equal to or greater than 2 mA. If there is no current pres-
ent, the low alarm will not be activated.

Use a current input to detect current flow in a load such as a heater and indicate a problem
if one were to occur, such as an open or short circuit.

Open and Shorted Load Circuit Detection

A Current Error can detect either an open or shorted load condition. A shorted condition
would be present if the control is calling for 0% power while current is detected as flowing
through the current transformer. Conversely, an open condition would be present when the
control is calling for power with no current flow detected through the transformer.

A Heater Error is used to determine if the load current flow is within the specified limits as
set by the user through the High Set Point and Low Set Point.
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Signals

Direction Label Type Function
CUR Analog The measured current value w.1th scaling and offset ap-
) plied when associated output is on.
Transmitter X . :
Samples and holds the last valid current reading, this
S&H Analog ; .
transmitter will reset on a controller power cycle.
Name
Uniquely identify this FB using up to 20 alphanumeric characters.
Sides
Select which of the current set points trigger the heater error.
Options:

o Both: the measured current is monitored against both the High Set Point and Low Set
Point

e High: the measured current is monitored against only the High Set Point
» Low: the measured current is monitored against only the Low Set Point

o Off: the current is not monitored for a heater error

High Set Point
Set the current value, in amperes that triggers a high heater error.

Range: -99,999 to 99,999

Low Set Point
Set the current value, in amperes that triggers a low heater error.

Range: -99,999 to 99,999

Indicate Reading
Select whether or not the RMS current is displayed.

Options: Yes, No

Input Scaling
Set the current transformer’s high range, in amperes.

Range: 0 to 99,999

Heater Offset
Set a value to be added to the measured input value to calibrate the current reading.

Range: -99,999 to 99,999
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Monitored Output

Set the number from the table below corresponding to the output that drives the heater or
other device the current transformer is monitoring. This allows the current function to detect
when the output is on and determine when current should or should not be flowing.

For example, if the current transformer is monitoring a heater driven by Output 2, Module 4,

enter 32 for this setting.

Range: 1 to 56

Output 1 | Output 2 | Output 3 | Output 4 | Output 5 | Output 6
Module Slot 1 1 2 3 4 5 6
Module Slot 2 11 12 13 14 15 16
Module Slot 3 21 22 23 24 25 26
Module Slot 4 31 32 33 34 35 36
Module Slot 5 4 42 43 44 45 46
Module Slot 6 51 52 53 54 55 56

Load Current RMS, also known as CUR
The measured current value with scaling and offset applied when associated output is on.

Range: 0 to 9,999.00

Current Error
Indicates the load status.

Options:
« None: no error detected
» Shorted: current detected when the selected output is off

e Open: no current detected when the selected output is on

Heater Error
Indicates if load current flow is within the High and Low Set Points.

Options:
« None: no error detected
« High: the measured current has exceeded the value set for High Set Point

« Low: the measured current has dropped below the value set for Low Set Point

Digital Input

Use a digital input to integrate signals from field devices in to the application. The block is
configured for the type of input signal with the Input Type parameter. These options for the
Input Type parameter setting are described in detail below.

Input Dry Contact: the block’s output is on when a switch closure is detected by the corre-
sponding input on the flex module.

Input Voltage: the block’s output is on when a sufficient voltage is detected by the corre-
sponding input on the flex module.
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Input Dry Contact

This FB is found on the canvas of the FB diagram. The number of these FBs that are available
depends on the number of flex modules with a digital input configured as a dry contact.

Signals
Direction Label Type Function
Transmitter | - - - - | Digital Transmitter is inactive (off) when measured resistance is
g greater than 100KQ and active (on) when less than 50Q
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Input Type
To configure the input to detect a contact closure, set Input Type to Input Dry Contact.

Input Voltage

This FB is found on the canvas of the FB diagram. The number of these FBs that are available
depends on the number of flex modules with a digital input configured to receive voltage.

Signals
Direction Label Type Function
Transmitter | - - - - | Digital Transmitter is inactive (off) when measured voltage is less
g than 2V and active (on) when greater than 3V
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Input Type
To configure the input to detect a voltage level as a digital input, set Input Type to Input Volt-
age.

Digital Inputs/Outputs (I/0)

Use a digital input/output block to connect a field 1/0 device’s signal to the application. This
FB can be configured as either a digital input that can be triggered by an external device or a
digital output that can switch an external device. As an output, the block can accept either a
digital (on/off) signal or an analog percentage signal.

The block is configured as an input or output with the Direction parameter. These options for
the Direction parameter setting are described in detail in the following sections:

Input Dry Contact: the block’s output is on when a switch closure is detected by the corre-
sponding input on the flex module.

Output: the block drives the corresponding output on the flex module according to the signal
connected to the block’s input.

Input Voltage: the block’s output is on when a sufficient voltage is detected by the corre-
sponding input on the flex module.
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Input Dry Contact

Use this function to integrate a signal from a switch or contact in a field 1/0 device into the
application. For example, use a dry contact to detect the state of a door switch connected to
a digital 1/0 point on the controller.

This FB is found on the canvas of the FB diagram. The number of these FBs that are available
depends on the number of digital I/0 flex modules installed and configured as dry contact in-

puts.

Signals
Direction Label Type Function
Transmitter | - - - - | Digital Transmitter is inactive (off) when measured resistance is
g greater than 100KQ and active (on) when less than 50Q
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Direction
To configure the 1/0 point to detect a contact closure, set Direction to Input Dry Contact.

Output

Use this function to switch an external device. This FB is found on the canvas of the FB dia-
gram. The number of these FBs that are available depends on the number of digital I/0 flex
modules installed and configured as outputs.

Signals
Direction Label Type Function
Off or 0%: the output is off.
_ A;nalog Between 0% and 100%: the output switches according to
Receiver | ---- | (%) the Time Base Type setting.
or Digital .
On or 100%: the output is on.
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Direction
To configure the 1/0 point to drive the physical output, set Direction to Output.

Time Base Type
Choose the method used to operate the output when the input is an analog percentage. With
either of the methods, the output switches off and on such that the average amount of time
the output is on equals the desired percentage.
Note:
The type of field device connected to the output determines how frequently it can be
switched.
Options:
» Fixed Time Base: the percent output power is converted to a duty cycle over the Fixed
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Time Base. For example, if the Fixed Time Base is ten seconds and 75% power is called
for, the output turns on for 7.5 seconds and off for 2.5 seconds, and repeats as illus-

trated below. This is appropriate for mechanical relays.

75% Power
(10 Second Time Base)

On (100%)
0ff (0%) + H H H \;

0 10 20 30

Time (seconds)

Power

B

» Variable Time Base: the output switches as often as every three ac line cycles. For
example, when 66% power is called for, the output is on for six ac cycles and off for
three, and when 50% power is called for, the output is on for three ac cycles and off
for three. This method is appropriate for Solid-State Relays (SSR) or Silicon Controlled
Rectifier (SCR) power controllers. Do not use a variable time base output to control
electromechanical relays, mercury displacement relays, inductive loads or heaters with

unusual resistance characteristics.

50% Power 66% Power
T & § 2 15 S T B VR -
Cycles Cycles

Fixed Time Base

Set the duration of one on-off cycle. This applies when the Time Base Type is set to Fixed

Time Base.
Range: 0.1 to 60.0 seconds

Low Power Scale

Set the minimum power level for the output. When the input equals 0% (off), the output is
equal to the value set here. When the input equals 100% (on), the output is equal to the value
set with High Power Scale. Values between 0% and 100% are scaled proportionally. See the il-

lustration to the right.
Range: 0.0 to 100.0%

High Power Scale

Set the maximum power level for the output. When the input
equals 100% (on), the output is equal to the value set here.
When the input equals 0% (off), the output is equal to the
value set with Output Low Power Scale. Values between 0%
and 100% are scaled proportionally. See the illustration to the
right.

Range: 0.0 to 100.0%
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Input Voltage

Use this function to integrate a signal from a field 1/0 device that provides a high or low volt-
age signal indicating its state. This FB is found on the canvas of the FB diagram. The number
of these FBs that are available depends on the number of digital I/0 flex modules installed
and configured as voltage inputs.

Signals
Direction Label Type Function
Transmitter | - - - - | Digital Transmitter is inactive (off) when measured voltage is less
g than 2V and active (on) when greater than 3V
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Direction
To configure the 1/0 point to detect a voltage level as a digital input, set Direction to Input
Voltage.

Digital Outputs

Use a digital output block to drive an external device. Output blocks can accept either a digi-
tal (on/off) signal or an analog percentage signal. The following FBs are discussed in this sec-
tion:

SSR and Switched DC/Open Collector: drive outputs on flex modules that are appropriate for
loads that can be switched frequently.

Electromechanical and NO-ARC Relays: drive outputs on flex modules that are appropriate for
loads that need not be switched frequently.

Solid-State Relay - Switched DC/Open Collector

These blocks are found on the canvas in the Function Block Diagram editor. The number of
these blocks available depends on the number of solid state relays, switched DC outputs and
open collector outputs on the flex modules installed in the controller.

Signals
Direction Label Type Function
Off or 0%: the output is off.
Receiver _|Analog % | Between 0% and 100%: the output switches according to
or Digital | the Time Base Type setting.
On or 100%: the output is on.
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Time Base Type

Choose the method used to operate the output when the input is an analog percentage. With
either of the methods the output switches off and on such that the average amount of time
the output is on equals the desired percentage.
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Note:
The type of field device connected to the output determines how frequently it can be

switched.

Options:

» Fixed Time Base: the percent output power is converted to a duty cycle over the Fixed
Time Base. For example, if the Fixed Time Base is ten seconds and 75% power is called
for, the output turns on for 7.5 seconds and off for 2.5 seconds, and repeats as illus-
trated below. This is appropriate for mechanical relays.

75% Power
(10 Second Time Base)

0 10 20 30
Time (seconds)

» Variable Time Base: the output switches as often as every three ac line cycles. For
example, when 66% power is called for, the output is on for six ac cycles and off for
three, and when 50% power is called for, the output is on for three ac cycles and off
for three. This method is appropriate for solid-state relays but not for electromechani-
cal relays, mercury displacement relays, inductive loads or heaters with unusual resis-

tance characteristics.

50% Power 66% Power
5 & & 12 1 T R R
Cycles Cycles

Fixed Time Base
Set the duration of one on-off cycle. This applies when the Time Base Type is set to Fixed

Time Base. Output Power Scale
Range: 0.1 to 60.0 seconds 1 100%
_|Output High

Low Power Scale Power Scale
Set the minimum power level for the output. When the C T e
input equals 0% (off), the output is equal to the value | Actual Output
set here. When the input equals 100% (on), the output is | Power (%)
equal to the value set with High Power Scale. Values be- : st Low
tween 0% and 100% are scaled proportionally. See the il- | T Power Scale
lustration to the right. . - +o%
Range: 0.0 to 100.0% 0% N Row  100%

eceiver %
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High Power Scale

Set the maximum power level for the output. When the input (Rcvr) is 100% (on), the output
is equal to the value set here. When the input is 0% (off), the output is equal to the value set
with Low Power Scale. Values between 0% and 100% are scaled proportionally.

Range: 0.0 to 100.0%

Electromechanical and NO-ARC Relays

Use this block to drive a digital output in the controller to switch an external device. These
blocks are found on the canvas in the Function Block Diagram editor. The number of these
blocks available depends on the number of electromechanical and NO-ARC relays on the flex
modules installed in the controller.

Signals
Direction Label Type Function
Off or 0%: the output is off.
Receiver ____|Analog % | Between 0% and 100%: the output switches according to
or Digital | the Fixed Time Base setting.
On or 100%: the output is on.
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Fixed Time Base
Set the duration of one on-off cycle. A percent output power is converted to a duty cycle over
the Fixed Time Base. For example, if the Fixed Time Base is ten seconds and 75% power is
called for, the output turns on for 7.5 seconds and off for 2.5 seconds, and repeats as illustrat-
ed below. This is appropriate for mechanical relays.
Range: 5.0 to 60.0 seconds

75 % Power

A (10 Second Time Base)
On (100%)

Power

Off (0%)

Y

0 10 20 30
Time (seconds)

Low Power Scale

Set the minimum power level for the output. When the input equals 0% (off), the output is
equal to the value set here. When the input equals 100% (on), the output is equal to the value
set with High Power Scale. Values between 0% and 100% are scaled proportionally. See the il-
lustration below.

Range: 0.0 to 100.0%
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High Power Scale

Set the maximum power level for the output. When the input is 100% (on), the output is equal
to the value set here. When the input is 0% (off), the output is equal to the value set with
Low Power Scale. Values between 0% and 100% are scaled proportionally.

Range: 0.0 to 100.0%

Key

Use a key to allow an output to be operated by a soft key on the controller user interface.
When a key is connected to an output block, that output appears in the list of options for soft
keys, for example on the output widget.

Choose how the key works with the Function parameter. These options for Function are de-
scribed in detail in the following sections:

Momentary: the transmitted signal is on while the soft key is being pressed.
Toggle: the transmitted signal changes state each time the soft key is pressed.
On Pulse: the block transmits an on signal of a specified duration when it is pressed.

This function is found in the Function Block Diagram editor’s Library.

The number of these blocks available to be added to the diagram is shown within the paren-
thesis.

Momentary
The transmitted signal is on while the soft key is being pressed.

Signals

Direction Label Type Function
Transmitter| - - - - | Digital ggtvgre]1it1egtgrere:;);; key is held and off while the soft key is
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Function
To configure key to produce an on output only while it is held, set Function to Momentary.

Toggle
The transmitted signal changes state each time the soft key is pressed.
Signals
Direction Label Type Function
. _ Initially off. Alternates between on and off with each
Transmitter | - - - - | Digital
press of the soft key.
Name

Uniquely identify this FB using up to 20 alphanumeric characters.
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Function
To configure the key to change state each time the soft key is pressed, set Function to Toggle.

On Pulse
The transmitted signal is on for a user set period of time each time the soft key is pressed.
Signals
Direction Label Type Function
On for the specified duration after the soft key is
Transmitter | - - - - | Digital | pressed, otherwise off. Off when the pulse is canceled by
a second key press.
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Function

To configure the key to produce a pulse of a specified duration when it is pressed, set Func-
tion to On Pulse.

Time
Set the length of time the output should remain on after the key is pressed.
Range: 0 to 99,999 seconds

Limit
Use a limit as a safety shutoff to disconnect the energy source from a system to prevent dam-

age and injury in the event of a failure. A limit’s output is on when the analog input indicates
a safe value and off when the measured value is outside one of the user-set limit set points.

This block is found in the Function Block Diagram editor’s workspace. The number of these
blocks available depends on the number of flex modules with limits installed in the controller.

Signals

Direction Label Type Function

IN Analog | Monitored for limit conditions.

Accepts a digital signal which clears the latched limit if
Receivers the limit condition is cleared.

RST Digital Note:

This link can only be connected to a Variable, a Function
Key, a Digital Input or a Digital 1/0 point.

Supplies a digital signal that is on when the limit status

is safe and off when the limit is tripped. This output has
a fixed connection to the agency approved output hard-

ware.

Transmitter| - - - - | Digital

Name
Uniquely identify this FB using up to 20 alphanumeric characters.
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Sides
Select the conditions for which the input, IN is monitored.

Options:

» Both: the input is compared to both the High Limit Set Point and the Low Limit Set
Point.

e High: the input is compared to the High Limit Set Point only; the low limit is not moni-
tored.

« Low: the input is compared to the Low Limit Set Point only; the high limit is not moni-
tored.

Hysteresis

Set how far the process must return into the normal operating range before the limit can be
cleared. Hysteresis defines how far below the High Set Point the signal must drop before a
high limit can be cleared and how far above the Low Set Point the signal must rise before a
low limit can be cleared.

Limit Hysteresis
High Limit Occurs
High Limit Clearable

{igh Limit Set Poi
(ORI AN -=4--===-=- High Limit Set Point — Hysteresi

Safe Range

[EETTETTTIEILEEE) -------%Low Limit Set Point + Hysteresis
Low Limit Set Point
Low Limit Occurs 1~—" J

Low Limit Clearable

Temperature

Time

Range: 1 to 9,999 °F or units
2 to 5,555 °C

Minimum Set Point
Set the low end of the limit set point range. The Low Set Point cannot be set above this val-
ue.

Range: -99,999 to 99,999

Maximum Set Point
Set the high end of the limit set point range. The High Set Point cannot be set above this val-
ue.

Range: -99,999 to 99,999

High Limit Set Point
Set the process value that triggers the high limit.

Range: Minimum Set Point to Maximum Set Point

Low Limit Set Point
Set the process value that triggers the low limit.

Range: Minimum Set Point to Maximum Set Point
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Clear Limit

Set this parameter to Clear to reset the limit and turn the limit output on after correcting the
condition that caused the limit to trip.

Options: Clear, No Change

Limit Errors
Error Condition Result
IN has an error The Limit Status is Fail and the output is off with no error.
Limit Output

This block drives the output that is used to enable or disable the energy source associated
with the limit sensor. It cannot be disconnected from the Limit block or connected to any oth-
er function.

These FBs are found on the canvas in the Function Block Diagram editor. The number of these
FBs available depends on the number of flex modules with limits installed in the controller.

Signals

Direction Label Type Function
Receiver - - - - |Digital Drives the physical output associated with the block
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Linearization

Use a linearize block to scale an analog signal according to a 10-point scaling curve and an
offset. This block is found in the Function Block Diagram editor’s Library when working with
a controller that offers the Linearize block. Within the Library, the number of these blocks
available is shown in parenthesis.

Choose the type of scaling curve with the Function parameter. These options for the Function
parameter are described in detail in the following sections:
Off: The output is equal to the input plus the offset.

Interpolated: The output is equal to the scaled input plus the offset. The scaling curve is
composed of line-segments connecting ten points. The output changes gradually as the input
increases or decreases.

Stepped: The output is equal to the scaled input plus the offset. The scaling curve is com-
posed of horizontal line segments extending from each point connected vertically to the sub-
sequent point. The output is constant as the input increases until the input reaches the next
step at which point the output changes abruptly to the new value.

off

When the Linearize block’s function is set to Off, the output is off.
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Interpolated

The output is equal to the scaled input plus the offset. The scaling curve is composed of line-
segments connecting the ten points in numerical order as shown in the illustration below. The

output changes gradually as the input increases or decreases.

The points of the scaling curve must be in ascending or- I

der of the input value such that Input Point 1 is the lowest ouputPointio+ — — — —
value to be scaled, Input Point 2 is the next higher value
and so on. If fewer than ten points are required, set the

|
|
unused input points equal to the last point. For example, S |
if the curve requires eight points, use points one to eight |
for the curve and set points nine and ten equal to point Output Point 1 4
e]ght' Input Point 1 Input P!oint 10
Input
Signals
Direction Label | Type Function
Receiver - - - - |Analog | Signal to be scaled
Transmitter |- - - - |Analog | Scaled signal with offset applied
Function

To scale the input according to a curve made up of interpolated line segments defined by ten
points, set Function to Interpolate.

Units
Set the units of the output value.

Options:
» Source: the output has the same units as the signal connected to the top receiver.

* None: the output is a pure number without units.

» Absolute Temperature: the output is a temperature on the Celsius or Fahrenheit scale.
For example, 33° F as an absolute temperature is one degree above the freezing point
of water. An absolute temperature can be used as a set point or compared with other
temperatures to determine which is hotter or colder.

» Relative Temperature: the output is a relative number of degrees, not an absolute
temperature. For example, the difference between the two measured temperatures,
120° C and 100° C is 20 degrees, but it is not the temperature 20° C. A relative tem-
perature is appropriate for use as a calibration offset or a deviation alarm set point.

o Power: the output is a percentage with 100% representing full power and 0% represent-
ing no power.

e Process: the output is in units of measure other than degrees Fahrenheit, degrees Cel-
sius or relative humidity.

» Relative Humidity: the output is a measurement of percent relative humidity (%RH).
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Input Point 1
Set the minimum input value to be scaled. This value and all lesser values are scaled to Out-
put Point 1.

Range: -99,999.000 to 99,999.000

Output Point 1

Set the value to which the input is scaled when the input is equal to or less than Input Point
1.

Range: -99,999.000 to 99,999.000

Input Point 2
Set the second lowest input value on the scaling curve. This value is scaled to Output Point 2.

Range: -99,999.000 to 99,999.000

Output Point 2
Set the value to which the input is scaled when the input is equal to Input Point 2.

Range: -99,999.000 to 99,999.000

Input Point 3
Set the third lowest input value on the scaling curve. This value is scaled to Output Point 3.

Range: -99,999.000 to 99,999.000

Output Point 3
Set the value to which the input is scaled when the input is equal to Input Point 3.

Range: -99,999.000 to 99,999.000

Input Point 4
Set the forth lowest input value on the scaling curve. This value is scaled to Output Point 4.

Range: -99,999.000 to 99,999.000

Output Point 4
Set the value to which the input is scaled when the input is equal to Input Point 4.

Range: -99,999.000 to 99,999.000

Input Point 5
Set the fifth lowest input value on the scaling curve. This value is scaled to Output Point 5.

Range: -99,999.000 to 99,999.000

Output Point 5
Set the value to which the input is scaled when the input is equal to Input Point 5.

Range: -99,999.000 to 99,999.000

Input Point 6
Set the sixth lowest input value on the scaling curve. This value is scaled to Output Point 6.

Range: -99,999.000 to 99,999.000
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Output Point 6
Set the value to which the input is scaled when the input is equal to Input Point 6.

Range: -99,999.000 to 99,999.000

Input Point 7
Set the seventh lowest input value on the scaling curve. This value is scaled to Output Point 7.

Range: -99,999.000 to 99,999.000

Output Point 7
Set the value to which the input is scaled when the input is equal to Input Point 7.

Range: -99,999.000 to 99,999.000

Input Point 8
Set the eighth lowest input value on the scaling curve. This value is scaled to Output Point 8.

Range: -99,999.000 to 99,999.000

Output Point 8
Set the value to which the input is scaled when the input is equal to Input Point 8.

Range: -99,999.000 to 99,999.000

Input Point 9
Set the ninth lowest input value on the scaling curve. This value is scaled to Output Point 9.

Range: -99,999.000 to 99,999.000

Output Point 9
Set the value to which the input is scaled when the input is equal to Input Point 9.

Range: -99,999.000 to 99,999.000

Input Point 10
Set the tenth lowest input value on the scaling curve. This value is scaled to Output Point 10.

Range: -99,999.000 to 99,999.000

Output Point 10
Set the value to which the input is scaled when the input is equal to Input Point 10.

Range: -99,999.000 to 99,999.000

Offset
Set an adjustment to the final value, added after scaling.

Range: -99,999.000 to 99,999.000

Stepped

The output is equal to the scaled input plus the offset. The scaling curve is composed of hori-
zontal segments extending from each point connected vertically to the subsequent point as
shown in the illustration below. The output is constant as the input is increased until the in-
put reaches the next point where the output changes abruptly to the next value.
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Signals

Direction Label | Type Function
Receiver - - - - |Analog | Signal to be scaled
Transmitter |- - - - |Analog | Scaled signal with offset applied
Function
To scale the input values to up to ten specific values, set Function to Stepped.
Units
Set the units of the output value.
Options:

» Source: the output has the same units as the signal connected to the top receiver.
» None: the output is a pure number without units.

» Absolute Temperature: the output is a temperature on the Celsius or Fahrenheit scale.
For example, 33° F as an absolute temperature is one degree above the freezing point
of water. An absolute temperature can be used as a set point or compared with other
temperatures to determine which is hotter or colder.

» Relative Temperature: the output is a relative number of degrees, not an absolute
temperature. For example, the difference between the two measured temperatures,
120° C and 100° C is 20 degrees, but it is not the temperature 20° C. A relative tem-
perature is appropriate for use as a calibration offset or a deviation alarm set point.

» Power: the output is a percentage with 100% representing full power and 0% represent-
ing no power.

e Process: the output is in units of measure other than degrees Fahrenheit, degrees Cel-
sius or relative humidity.

» Relative Humidity: the output is a measurement of percent relative humidity (%RH).

Input Point 1
Set the minimum input value to be scaled. Input values less than Input Point 2 are scaled to
Output Point 1.

Range: -99,999.000 to 99,999.000

Output Point 1
Set the value to which the input is scaled when the input is less than Input Point 2.

Range: -99,999.000 to 99,999.000

Input Point 2
Set the second lowest input value to be scaled. Input values equal to or greater than this, but
less than Input Point 3 are scaled to Output Point 2.

Range: -99,999.000 to 99,999.000
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Output Point 2
Set the value to which the input is scaled when the input is greater than or equal to Input
Point 2 and less than Input Point 3.

Range: -99,999.000 to 99,999.000

Input Point 3
Set the third lowest input value to be scaled. Input values equal to or greater than this, but
less than Input Point 4 are scaled to Output Point 3.

Range: -99,999.000 to 99,999.000

Output Point 3
Set the value to which the input is scaled when the input is greater than or equal to Input
Point 3 and less than Input Point 4.

Range: -99,999.000 to 99,999.000

Input Point 4
Set the forth lowest input value to be scaled. Input values equal to or greater than this, but
less than Input Point 5 are scaled to Output Point 4.

Range: -99,999.000 to 99,999.000

Output Point 4
Set the value to which the input is scaled when the input is greater than or equal to Input
Point 4 and less than Input Point 5.

Range: -99,999.000 to 99,999.000

Input Point 5
Set the fifth lowest input value to be scaled. Input values equal to or greater than this, but
less than Input Point 6 are scaled to Output Point 5.

Range: -99,999.000 to 99,999.000

Output Point 5
Set the value to which the input is scaled when the input is greater than or equal to Input
Point 5 and less than Input Point 6.

Range: -99,999.000 to 99,999.000

Input Point 6
Set the sixth lowest input value to be scaled. Input values equal to or greater than this, but
less than Input Point 7 are scaled to Output Point 6.

Range: -99,999.000 to 99,999.000

Output Point 6

Set the value to which the input is scaled when the input is greater than or equal to Input
Point 6 and less than Input Point 7.

Range: -99,999.000 to 99,999.000
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Input Point 7

Set the seventh lowest input value to be scaled. Input values equal to or greater than this,
but less than Input Point 8 are scaled to Output Point 7.

Range: -99,999.000 to 99,999.000

Output Point 7
Set the value to which the input is scaled when the input is greater than or equal to Input
Point 7 and less than Input Point 8.

Range: -99,999.000 to 99,999.000

Input Point 8

Set the eighth lowest input value to be scaled. Input values equal to or greater than this, but
less than Input Point 9 are scaled to Output Point 8.

Range: -99,999.000 to 99,999.000

Output Point 8

Set the value to which the input is scaled when the input is greater than or equal to Input
Point 8 and less than Input Point 9.

Range: -99,999.000 to 99,999.000

Input Point 9
Set the ninth lowest input value to be scaled. Input values equal to or greater than this, but
less than Input Point 10 are scaled to Output Point 9.

Range: -99,999.000 to 99,999.000

Output Point 9

Set the value to which the input is scaled when the input is greater than or equal to Input
Point 9 and less than Input Point 10.

Range: -99,999.000 to 99,999.000

Input Point 10

Set the tenth lowest input value to be scaled. Input values equal to or greater than this are
scaled to Output Point 10.

Range: -99,999.000 to 99,999.000

Output Point 10
Set the value to which the input is scaled when the input is greater than or equal to Input
Point 10.

Range: -99,999.000 to 99,999.000

Offset
Set an adjustment to the final value, added after scaling.

Range: -99,999.000 to 99,999.000
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Linearization Errors
When the input has an error the signals connected to the output have the same error.
Error Condition Result

Input has an error |The output propagates the same error.

Logic
Use a logic block to set an output based on one or more digital signals. The logic block per-
forms logic operations on one or more inputs and sets its output based on the result.

This block is found in the Function Block Diagram editor’s Library when working with a con-
troller that offers the Logic block. Within the Library, the number of these blocks available is
shown in parenthesis.

Choose the logic operation with the Function parameter. These options for the Function pa-
rameter are described in detail in the following sections:

Off: the output is false.
And: If any input is false, the output is false. If all inputs are true, the output is true.
Nand: if any input is false, the output is true. If all inputs are true, the output is false.

Equal To: if all the inputs are false or all the inputs are true, the output is true. Otherwise,
the output is false.

Not Equal To: if all the inputs are false or all the inputs are true, the output is false. Other-
wise, the output is true.

Or: if any input is true, the output is true. If all inputs are false, the output is false.
Nor: if any input is true, the output is false. If all inputs are false, the output is true.

Latch: when the HOLD input is false, the output follows the IN input. When HOLD is true, the
output is held (latched) at the value it had when HOLD became true.

RS Flip Flop: one input sets the output true; the other sets it false.

Off
The output is false (off, 0%).
And
If any input is false (off, 0%), the output is false (off, 0%). Inputs Output
If all inputs are true (on, 100%), the output is true (on,
9 FFF F
100%).
. : . FFT F
Only connected inputs are considered by the logic opera- FTE r
tion; inputs that are not connected are ignored. The truth
table at the right illustrates the outcomes for three inputs. FTT F
TFF F
TFT F
TTF F
TTT T
F = False (0%, off)
T = True (100%, on)

Watlow F4T e 139 o Chapter 5 Function Reference



Signals

Direction Label Type Function

- - - |Digital Input to logic function

- - - |Digital Input to logic function

- - - |Digital Input to logic function

- - - |Digital Input to logic function

Receivers . . .

- - - |Digital Input to logic function

- - - |Digital Input to logic function

- - - |Digital Input to logic function

- - - |Digital Input to logic function
Transmitter |- - - - |Digital True when all the inputs are true, otherwise false
Function

To detect when all the inputs are true, set Function to And.

Error Handling
Use Error Handling to select the output's value and error status when the function cannot de-
finitively determine the result.

Options:
e True Good: output's value is true (on) with no error
» True Bad: output's value is true (on) and has an error
» False Good: output's value is false (off) with no error

e False Bad: output's value is false (off) and has an error

Nand
If any input is false (off, 0%), the output is true (on, 100%). If all Inputs Output
inputs are true (on, 100%), the output is false (off, 0%). FFF T
Only connected inputs are considered by the logic operation; in- FFT T
puts that are not connected are ignored. The truth table at the o .
right illustrates the outcomes for three inputs.
FTT T
TFF T
TFT T
TTF T
TTT F

F = False (0%, off)
T = True (100%, on)
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Signals

Direction Label Type Function
- - - - |Digital Input to logic function
- - - - |Digital Input to logic function
- - - - |Digital Input to logic function

- - - - |Digital Input to logic function

Receivers - : .

- - - - |Digital Input to logic function

- - - - |Digital Input to logic function

- - - - |Digital Input to logic function

- - - - |Digital Input to logic function

: . True when at least one of the inputs is false, otherwise
Transmitter |- - Digital
false

Function

To detect when at least one inputs is false, set Function to Nand.

Error Handling

Use Error Handling to select the output's value and error status when the function cannot de-

finitively determine the result.

Options:
» True Good: output’s value is true (on) with no error
o True Bad: output's value is true (on) and has an error
» False Good: output's value is false (off) with no error

» False Bad: output's value is false (off) and has an error

Equal To

If all the inputs are false (off, 0%) or all the inputs are true (on,
100%), the output is true (on, 100%). Otherwise, the output is
false (off, 0%).

Only connected inputs are considered by the logic operation; in-

puts that are not connected are ignored. The truth table at the
right illustrates the outcomes for three inputs.

Inputs

Output

FFF

FFT

FTF

FTT

TFF

TFT

TTF

L s s B |

TTT

T

F = False (0%, off)
T = True (100%, on)
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Signals

Direction Label Type Function

Digital Input to logic function

Digital Input to logic function

Digital Input to logic function

Digital Input to logic function

Receivers . X :
Digital Input to logic function
Digital Input to logic function
Digital Input to logic function
Digital Input to logic function
. . True when each connected input has the same value, oth-
Transmitter |- - - - Digital .
erwise false
Function

To detect when all the inputs have the same value, set Function to Equal To.

Error Handling

Use Error Handling to select the output's value and error status when the function cannot de-

finitively determine the result.

Options:
e True Good: output's value is true (on) with no error
e True Bad: output's value is true (on) and has an error
e False Good: output's value is false (off) with no error

» False Bad: output's value is false (off) and has an error

Not Equal To

If all the inputs are false (off, 0%) or all the inputs are true
(on, 100%), the output is false (off, 0%). Otherwise, the output
is true (on, 100%).

Only connected inputs are considered by the logic operation;

inputs that are not connected are ignored. The truth table at
the right illustrates the outcomes for three inputs.

Inputs Output
FFF F
FFT T
FTF T
FTT T
TFF T
TFT T
TTF T
TTT F

F = False (0%, off)

T = True (100%, on)
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Signals

Direction Label Type Function
- - - - |Digital Input to logic function
- - - - |Digital Input to logic function
- - - - |Digital Input to logic function

- - - - |Digital Input to logic function

Receivers - : .

- - - - |Digital Input to logic function

- - - - |Digital Input to logic function

- - - - |Digital Input to logic function

- - - - |Digital Input to logic function

: . True when not all of the inputs have the same value, oth-
Transmitter |- - Digital .
erwise false

Function

To detect when the inputs do not all have the same value, set Function to Not Equal To.

Error Handling

Use Error Handling to select the output's value and error status when the function cannot de-

finitively determine the result.

Options:
» True Good: output’s value is true (on) with no error
o True Bad: output's value is true (on) and has an error
» False Good: output's value is false (off) with no error

» False Bad: output's value is false (off) and has an error

Or

If any input is true (on, 100%), the output is true (on, 100%). If
all inputs are false (off, 0%), the output is false (off, 0%).

Only connected inputs are considered by the logic operation; in-
puts that are not connected are ignored. The truth table at the
right illustrates the outcomes for three inputs.

Inputs

Output

FFF

FFT

FTF

FTT

TFF

TFT

TTF

— =4

TTT

T

F = False (0%, off)
T = True (100%, on)
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Signals

Direction Label Type Function
- - - |Digital Input to logic function
- - - |Digital Input to logic function
- - - |Digital Input to logic function
) - - - |Digital Input to logic function
Receivers - X .
- - - |Digital Input to logic function
- - - |Digital Input to logic function
- - - |Digital Input to logic function
- - - |Digital Input to logic function
Transmitter |- - - - |Digital gg: when at least one of the inputs is true, otherwise

Function

To detect when at least one of the inputs is true, set Function to Or.

Error Handling

Use Error Handling to select the output's value and error status when the function cannot de-

finitively determine the result.

Options:
» True Good: output's value is true (on) with no error
» True Bad: output's value is true (on) and has an error
e False Good: output's value is false (off) with no error

» False Bad: output’s value is false (off) and has an error

Nor

If any input is true (on, 100%), the output is false (off, 0%). If all

Inputs

Output

the inputs are false (off, 0%), the output is true (on, 100%).

FFF

Only connected inputs are considered by the logic operation; in-

FFT

puts that are not connected are ignored. The truth table at the

FTF

right illustrates the outcomes for three inputs.

FTT

TFF

TFT

TTF

L s s M |

TTT

F

F = False (0%, off)
T = True (100%, on)
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Signals

Direction Label Type Function

- - - - |Digital Input to logic function
- - - - |Digital Input to logic function
- - - - |Digital Input to logic function

Receivers -- - - Dl:glztal Input to log1:c funct1:on
- - - - |Digital Input to logic function
- - - - |Digital Input to logic function
- - - - |Digital Input to logic function
- - - - |Digital Input to logic function

Transmitter |- - Digital True when all of the inputs are false, otherwise true

Function
To detect when all the inputs are false, set Function to Nor.

Error Handling
Use Error Handling to select the output's value and error status when the function cannot de-
finitively determine the result.

Options:
e True Good: output’s value is true (on) with no error
o True Bad: output’s value is true (on) and has an error
» False Good: output's value is false (off) with no error

» False Bad: output's value is false (off) and has an error

Latch

When the HOLD input is false (off, 0%), the output follows the IN input value. When HOLD is
true (on, 100%), the output does not change; it is held (latched) at the value that was present
at IN when HOLD became true (on, 100%).

To understand the Latch’s behavior consider these scenarios illustrated in the timing diagram
below:

1. When Hold is false, the output follows IN.

2. If IN becomes true after Hold become true, the output remains false until Hold becomes
false.

3. If Hold becomes true after IN becomes true, the output remains true as long as Hold is true
even after IN becomes false.

Latch

Scenerio 1~ Scenerio 2 Scenerio 3
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Signals

Direction Label Type Function
Receivers IN Digital The signal that sets the output
Hold |Digital The signal that holds the output
Transmitter |- - Digital Follows the ipput (IN) when HOLD is false. Latches at the
value of the input (IN) when HOLD becomes true.
Function

To have an output that follows the input when another input is false and holds the last value
when the latching input becomes true, set Function to Latch.

Error Handling
Use Error Handling to select the output’s value and error status when the function cannot de-

finitively determine the result.

Options:
o True Good: output's value is true (on) with no error
o True Bad: output's value is true (on) and has an error
e False Good: output's value is false (off) with no error

o False Bad: output's value is false (off) and has an error

RS Flip Flop

True (on, 100%) at the Set input sets the output to true (on, 100%) unless the reset (Rst) input
is true (on, 100%). Whenever Rst is true (on, 100%) the output is false (off, 0%).

To understand the RS Flip Flop’s behavior consider these scenarios illustrated in the timing
diagram below:

1. Set turns the output on, Rst turns it off.

2. If Rst is true when Set becomes true, the output remains off until Rst becomes false.

3. Set has no effect when the output is already on.

RS Flip Flop
True (On) Scenerio 1 Scenerio 2  Scenerio 3
S t rue (Un
° False (Off) J—I | |
True (On)
Rst | | |
S False (Off)
Out True (On)
- False (Off) | —
Time ]
Signals
Direction Label Type Function
Set Digital Sets the output to true
Receivers _ Sets the output to false, takes precedence over the Set
Rst Digital .
Input
Transmitter |- - Digital True after being set by the Set input and false after being
reset by Rst
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Function
To have an output that is set to true by one input and reset to false by another input, set
Function to RS Flip Flop.

Error Handling
Use Error Handling to select the output's value and error status when the function cannot de-
finitively determine the result.

Options:
o True Good: output's value is true (on) with no error
o True Bad: output's value is true (on) and has an error
» False Good: output's value is false (off) with no error

o False Bad: output's value is false (off) and has an error

Logic Errors
When the input has an error the signals connected to the output have the same error.

Function Error Condition Result
Off One or more inputs has an error | The output is false with no error
In has an error The output’s value and error follow the
Hold is off with no error input.
The output’s value and error are the

Latch In ha§ an error same as the input was at the time the
Hold is on with no error :
Hold signal turned on.
The output’s value and error follow the

input.

Hold has an error

SET input gets an error while the
output is false
SET input gets an error while the | The output stays true with no error until

The output stays false with no error.

RS Flip output is true the RST input resets the output to false.
Flop RST input gets an error while the | The output stays false with no error until
output is false the SET input sets the output to true.

RST input gets an error while the

output is true The output stays true with no error.

If there is enough information to deter-
mine the output, all errors are ignored.
All Others | One or more inputs has an error | Otherwise, the output value and error
are determined by the setting of the Er-
ror Handling parameter.

Math

Use a Math block to set an output based by performing the selected math function on up to
four inputs. A filter and offset may be applied to the calculated value. A digital input enables
or disables some of the math functions. This block is found in the Function Block Diagram edi-
tor’s Library when working with a controller that offers the Math block. Within the Library,
the number of these blocks available is shown in parenthesis.
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Choose the math operation with the Function parameter. These options for the Function pa-
rameter are described in detail in the following sections:

Off: the output follows the filtered input plus the offset.

Average: calculates the average of up to four inputs.

Switch Over: selects one of two analog inputs with a digital input.

Process Scale: converts an input from its scale to another range.

Deviation Scale: adjusts an input by an amount proportional to another input.
Differential: subtracts one input from another.

Ratio: divides one input by another.

Add: sums up to four inputs.

Multiply: computes the product of up to four inputs.

Absolute Difference: calculates the absolute value of one input subtracted from another.
Minimum: outputs the lowest of up to four inputs.

Maximum: outputs the greatest of up to four inputs.

Square Root: calculates square root of an input.

Sample and Hold: freezes an analog signal with a digital input.

Pressure to Altitude: calculates the standard distance above sea level based on an atmospher-
ic pressure.

Dew Point: calculates the temperature at which water vapor will condense based on the tem-
perature and relative humidity of an environment.

Off

The output follows the top input. A filter and offset may be applied to the output value. The
output has the units of the signal connected to the top input link.

Signals

Direction Label Type Function
Receiver - - - - |Analog Value used for the output
Transmitter |- - - - |Digital The filtered input plus the offset
Function
To filter and/or add an offset to a signal, set Function to Off.
Offset

Adjustment added to the input.
Range: -99,999.000 to 99,999

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds
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Average

This function calculates the mean average of up to four inputs. Only inputs connected to a
source are used in the calculation. A filter and offset may be applied to the calculated value.
The output has the units of the sighal connected to the top input link.

Signals
Direction Label Type Function
Analog Value to include in the average
) Analog Value to include in the average

Receivers : .
Analog Value to include in the average
Analog Value to include in the average

Transmitter |- - - - |Analog The filtered average of the inputs plus the offset

Function

To average the inputs, set Function to Average.

Offset

Adjustment added to the result of the calculation.
Range: -99,999.000 to 99,999

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Switch Over

When SW is off, the output equals input 1. When SW is on, the output equals input 2. A filter
and offset may be applied to the output. The output has the same units as the selected in-
put.

Signals
Direction Label Type Function
1 |Analog Selected as the output when SW is off

Receivers 2 |Analog Selected as the output when SW is on

SW Digital Off selects input 1, on selects input 2
Transmitter |- - - - |Analog The filtered value of the selected input plus the offset
Function
To select one of two analog inputs with a digital input, set Function to Switch Over.
Offset

Adjustment added to the selected value.
Range: -99,999.000 to 99,999
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Filter

Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Process Scale

When SW is off, the output equals the filtered, scaled value of input X plus the offset. When
SW is on, the output equals the filtered value of input B plus the offset.

Scaling converts input X proportionally from the input scale to the output range according to
the line defined by the Scale Low, Scale High, Range Low and Range High settings as shown in
the illustration.

Process Scale

+ Range High

Output

+ Range Low

Scale Low Scale High
Input X

The definition of the scaling line is very flexible. The input scale is not limited by the Scale
Low and Scale High values and the range of the scaling calculation is not limited to values be-
tween Range Low and Range High. Input values are converted according to the line defined by
the two points. Scale High need not be greater than Scale Low and Range High need not be
greater than Range Low. A filter and offset may be applied to the calculated value.

Process Scale can be used, for example, to convert from one set of units to another or to con-
vert a sensor signal to engineering units if the signal is linear with the value it represents.

Signals
Direction Label Type Function
X |Analog Signal to scale when SW is off
. B |Analog Signal used without scaling when SW is on
Receivers - -
SW Digital When off, the output is based on the scaled value of input
g X, when on the output is based on input B (not scaled)
Transmitter |- - - - |Analog The filtered result of the function plus the offset
Function

To convert an input from its scale to another range, set Function to Process Scale.

Scale Low

Set the value of input X at which the Range Low setting is the desired result of scaling. Scale
Low and Range Low are the coordinates of a point on the line that relates input X to the
scaled output.

Range: -99,999.000 to 99,999.000
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Scale High

Set the value of input X at which the Range High setting is the desired result of scaling. Scale
High and Range High are the coordinates of a point on the line that relates input X to the
scaled output.

Range: -99,999.000 to 99,999.000

Units
Set the source units.
Options:

o Source: when SW is on, the output has the same units as input X. When SW is off, the
output has the same units as input B.

» None: the output value is a pure number without units

o Absolute Temperature: the output value is a temperature value on the Celsius or Fahr-
enheit scale. For example, 33° F as an absolute temperature is one degree above the
freezing point of water. An absolute temperature can be used as a set point or com-
pared with other temperatures to determine which is hotter or colder.

» Relative Temperature: the output is a value is a relative number of degrees, not an
absolute temperature. For example, the difference between the two measured tem-
peratures, 120° C and 100° C is 20 degrees, but it is not the temperature 20° C. A rela-
tive temperature is appropriate for use as a calibration offset or a deviation alarm set
point.

» Power: the output value is a percentage signal where 100% represents full power and
0% represents no power.

e Process: the output is in units of measure other than degrees Fahrenheit, degrees Cel-
sius or relative humidity.

e Relative Humidity: the output is in percent relative humidity (%RH).

Range Low

Set the desired result of scaling at the point where input X equals the Scale Low setting.
Scale Low and Range Low are the coordinates of a point on the line that relates input X to the
scaled output.

Range: -99,999.000 to 99,999.000

Range High

Set the desired result of scaling at the point where input X equals the Scale High setting.
Scale High and Range High are the coordinates of a point on the line that relates input X to
the scaled output.

Range: -99,999.000 to 99,999.000

Offset
Adjustment added to the result of the calculation.

Range: -99,999.000 to 99,999.000
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Filter

Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Deviation Scale
When SW is off, the output equals the filtered, scaled value of input X plus DEV plus the off-
set. When SW is on, the output equals the filtered value of DEV plus the offset.

Scaling converts input X proportionally from the input scale to the output range according to
the line defined by the Scale Low, Scale High, Range Low and Range High settings as shown in
the illustration.

Deviation Scale

+ Range High

I0R [DEY oooecoccorfbooncooooonog r

Output

+ Range Low

Scale Low Scale High
Input X ‘

The definition of the scaling line is very flexible. The input scale is not limited by the Scale
Low and Scale High values and, the range of the scaling calculation is not limited to values be-
tween Range Low and Range High. Input values are converted according to the line defined by
the two points. Scale High need not be greater than Scale Low, and Range High need not be

greater than Range Low. A filter and offset may be applied to the calculated value. The out-
put has the same units as input DEV.

Deviation Scale may be used instead of Process Scale when it is desirable for the output range
to be defined relative to a value that might change frequently or automatically.

Signals
Direction Label Type Function
X |Analog Signal to scale when SW is off
Signal added to the scaled value of X when SW is off, sig-
. DEV Analog nal used without scaling when SW is on
Receivers -
When off, the output is based on DEV plus the scaled
SW Digital value of input X, when on the output is based on DEV (not
scaled)
Transmitter |- - - - |Analog The filtered result of the function plus the offset
Function

To adjust an input by an amount proportional to another input, set Function to Deviation
Scale.
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Scale Low

Set the value of input X at which the Low Range setting plus the DEV value is the desired out-
put. Scale Low and Range Low are the coordinates of a point on the line that relates input X
to the adjustment added to input DEV to calculate the output.

Range: -99,999.000 to 99,999.000

Scale High

Set the value of input X at which the High Range setting plus the DEV value is the desired
output. Scale High and Range High are the coordinates of a point on the line that relates input
X to the adjustment added to input DEV to calculate the output.

Range: -99,999.000 to 99,999.000

Range Low

Set the adjustment be added to input DEV when input X equals the Scale Low setting. Scale
Low and Range Low are the coordinates of a point on the line that relates input X to the ad-
justment added to input DEV to calculate the output.

Range: -99,999.000 to 99,999.000

Range High

Set the adjustment to be added to input DEV when input X equals the Scale High setting.
Scale High and Range High are the coordinates of a point on the line that relates input X to
the adjustment added to input DEV to calculate the output.

Range: -99,999.000 to 99,999.000

Offset
Adjustment added to the result of the calculation.

Range: -99,999.000 to 99,999.000

Filter

Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Differential

This function calculates input X minus input Y. A filter and offset may be applied to the calcu-
lated value. The output has the units of input X.

Signals
Direction Label Type Function
Receivers X |Analog Value from which Y is subtracted
Y |Analog Value subtracted from X
Transmitter |- - - - |Analog The filtered result of the calculation (X - Y) plus the offset
Function

To subtract one input from another, set Function to Differential.
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Offset
Adjustment added to the result of the calculation.

Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Ratio

This function calculates the quotient: input X divided by input Y. A filter and offset may be
applied to the calculated value. If both inputs have the same units, the output has no units,
otherwise the output has the units of input X.

Signals

Direction Label Type Function
Receivers X |Analog Value divided by Y (numerator)

Y |Analog Value by which X is divided (denominator)

Transmitter |- - - - |Analog :’ehte filtered result of the calculation (X + Y) plus the off-
Function
To divide one input by another, set Function to Ratio.
Offset

Adjustment added to the result of the calculation.
Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds
Add

This function sums up to four inputs. Only inputs connected to a source are used in the calcu-
lation. A filter and offset may be applied to the calculated value. If any input is an absolute
temperature, the output is also an absolute temperature; otherwise the output’s units are
those of the signal connected to the top input.

Signals
Direction Label Type Function
Analog Value to be summed
Receivers Analog Value to be summed
Analog Value to be summed
Analog Value to be summed
Transmitter |- - - - |Analog The filtered sum of the inputs plus the offset
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Function
To sum up to four inputs, set Function to Add.

Offset
Adjustment added to the result of the calculation.

Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Multiply

This function multiplies up to four inputs. Only inputs connected to a source are used in the
calculation. A filter and offset may be applied to the calculated value. If any input is an ab-

solute temperature, the output is also an absolute temperature; otherwise the output’s units
are those of the signal connected to the top input.

Signals
Direction Label Type Function
Analog Value to be multiplied
Receivers Analog Value to be multiplied
Analog Value to be multiplied
Analog Value to be multiplied
Transmitter |- - - - |Analog The filtered product of the inputs plus the offset
Function
To compute the product of up to four inputs, set Function to Multiply.
Offset

Adjustment added to the result of the calculation.
Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Absolute Difference

This function calculates the absolute value of input X minus input Y. A filter and offset may be
applied to the calculated value. The output has the units of input x.
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Signals

Direction Label Type Function
Receivers X |Analog Value from which Y is subtracted
Y |Analog Value subtracted from X
. The filtered result of the absolute value of (X - Y) plus the
Transmitter |- - - - |Analog
offset
Function

To calculate the absolute value of one input subtracted from another, set Function to Absolute
Difference

Offset
Adjustment added to the result of the calculation.

Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Minimum

This function selects the minimum of up to four inputs. Only inputs connected to a source are
considered. A filter and offset may be applied to the output. The output has the units of the
signal with the minimum value.

Signals
Direction Label Type Function
- - - - |Analog Compared with other inputs
, - - - - |Analog Compared with other inputs
Receivers X .
- - - - |Analog Compared with other inputs
- - - - |Analog Compared with other inputs
Transmitter |- - - - |Analog The filtered lowest value of the inputs plus the offset
Function
To output the lowest of up to four inputs, set Function to Minimum.
Offset

Adjustment added to the result of the calculation.
Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds
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Maximum

This function selects the maximum of up to four inputs. Only inputs connected to a source
are considered. A filter and offset may be applied to the output. The output has the units of
the signal with the maximum value.

Signals
Direction Label Type Function
- - - - |Analog Compared with other inputs
) - - - - |Analog Compared with other inputs

Receivers X .

- - - - |Analog Compared with other inputs

- - - - |Analog Compared with other inputs
Transmitter |- - - - |Analog The filtered greatest value of the inputs plus the offset
Function
To output the greatest of up to four inputs, set Function to Maximum.
Offset

Adjustment added to the result of the calculation.
Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Square Root

This function calculates the square root of input X. A filter and offset may be applied to the
calculated value. The output has the same units as X.

Signals

Direction Label Type Function
Receiver X |Analog Value of which to find the square root
Transmitter |- - Analog The filtered square root of input X plus the offset
Function
To calculate the square root of an input, set Function to Square Root.
Offset

Adjustment added to the result of the calculation.
Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds
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Sample and Hold
When the Hold input is off, the output follows the IN value. When Hold is on, the output stops
changing; the output stays at the value it had at the time Hold turned on.

A filter and offset may be applied to the output value. Filtering holds when the Hold input is
on. Changes to the offset are applied without filtering and are not affected by the Hold input.
The output has the same units as the input (IN).

Signals
Direction Label | Type Function
IN |Analog | Input to math function
Receivers When off the output follows the input plus the offset. When
Hold Digital | on the output stops following the input and holds the input
value present at the time hold turned on.
Transmitter |- - - - | Analo Filtered value of input (IN) plus the offset when HOLD is off.
€ | Holds the output once HOLD turns on.
Function
To freeze the analog signal with a digital input, set Function to Sample and Hold.
Offset

Adjustment added to the result of the calculation.
Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Pressure to Altitude

This function determines the altitude based on the atmospheric pressure. A filter and offset
may be applied to the calculated value. The output has the units selected with the Altitude
Units parameter.

The calculation is based on the International Standard Atmosphere 1976 and is accurate from
sea level to 90,000 feet. It can be used beyond this range in both directions, but with loss
of accuracy. The standard is based on an altitude of 0 feet (sea level) pressure of 14.6967 PSI
and a temperature of 59 °F.

Signals
Direction Label Type Function
Receiver - - - - Analog Pressure (See Pressure Units parameter)
. The calculated altitude plus the offset (See Altitude Units
Transmitter |- - - - |Analog
parameter).
Function

To calculate the standard distance above sea level based on an atmospheric pressure, set
Function to Pressure to Altitude.

Watlow F4T e 158 o Chapter 5 Function Reference



Pressure Units
Set the units of pressure input.

Options: PSI, mbar, Torr, Pascal, Atmosphere

Altitude Units
Set the units for the altitude output.

Options: Feet, Kilofeet

Offset
Adjustment added to the result of the calculation.

Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Dew Point

This function calculates the dew point based on temperature and relative humidity. A filter
and offset may be applied to the calculated value. The output is an absolute temperature.

Signals
Direction Label Type Function
) T |Analog Temperature measurement
Receivers X i~
RH |Analog Relative humidity measurement
Transmitter |- - Analog Filtered calculated dew point plus the offset
Function

To calculate the temperature at which water vapor will condense based on the temperature
and relative humidity of an environment, set Function to Dew Point.

Offset
Adjustment added to the result of the calculation.

Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds
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Math Errors

Inputs that are not connected are ignored. Otherwise error behavior is specific to the Func-

tion setting.
Function Error Condition Result
The output value and error follow the first
Off Any or none input
. The output value is the average of the in-
One or more, but not all inputs hat h h h
have errors puts that have no errors and the output has
Average no error.
All inputs have errors Zzee;)rl:)trput has the last good value and has
The output’s value and error follow the in-
Switch When SW has no error put selected by the digital input.
Over When SW has an error The output value and error follow input 1.
Deviation | X OF DEV or both have errors l’:lreo:)utput is equal to the offset and has an
Scale SW has an error The function considers the switch to be off.
X h The output is equal to the offset and has an
Process as an error error.
Scale SW has an error The function considers the switch to be off.
1I:)iléf:‘eren- X or Y or both have errors l’:lreo:)utput is equal to the offset and has an
X or Y or both have errors l'rre(:):utput is equal to the offset and has an
Ratio The output is equal to the offset and has an
Y equals zero error
Add Any or all inputs have errors Z?ﬁ):utput is equal to the offset and has an
Multiply Any or all inputs have errors l’?r(zrcmtput is equal to the offset and has an
é:)fs%zlrlétfce X or Y or both have errors l’l:rczrcmtput is equal to the offset and has an
. The output value is the maximum of the
One or more, but not all inputs| . .
have errors inputs with no errors and the output has no
Maximum error.
: The output’s value and error follow the first
All inputs have errors input
. The output value is the minimum of the in-
One or more, but not all inputs .
h puts with no errors and the output has no
- ave errors
Minimum error.
. The output’s value and error follow the first
All inputs have errors .
input.
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Math Errors (cont.)

Function Error Condition Result
The output is equal to the offset and has an
X has an error
Square error.
Root . The output is equal to the offset and has an
X is less than zero
error.
IN has an error HOLD is off The output’s value and error follow IN.
Sample IN has an error The output value and error status are the
and Hold | HOLD is on with no error same as IN at the time HOLD turned on.
HOLD has an error The output’s value and error follow IN.
Pressure to The output’s value is calculated as usual and
. X has an error
Altitude has an error.
Dew Point | T, RH or both have errors l'rreofutput is equal to the offset and has an

Profile

Use this block to configure how the profile features interact with control loops, physical inputs
and outputs and other application blocks. This block is found in the Function Block Diagram
editor’s Library when working with a controller that offers the Profile block. The number of
these blocks available is shown within the parenthesis.

Profiling is a feature that allows users to create time-based programs that, when run, change
control loop set points and output states automatically over time. The profile engine links the
controller’s profiling feature with the inputs, outputs and other controller functions It provides
a way to integrate the use of profiles with the application as a whole.

Note:
After receivers PV1 - PV4 and EVT1 - EVT4 of the profile engine have been configured and
profiles have been created, any changes to those inputs will invalidate the existing profiles.
This is due to the fact that all input units (temperature, relative humidity, process, etc.)
must be compatible with the running profile. The profile invalidation will be graphically dis-
played in the profile editor with a yellow exclamation symbol . Changes are allowed to
the Profile Engine configuration for any of the other Inputs (PRF, STP, S/T, STRT, P/R, DIS)
or any of the outputs on the right side of the block without affecting the currently existing
profiles.

Note:
To learn more about using Modbus® to define which profile will run, within the Appendix,
see the section entitled "Using Modbus to Determine Profile Selection™.
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Signals

Direction Label Type Function

PV1  |Analog Process Value for the loop that uses SP1

PV2  |Analog Process Value for the loop that uses SP2

PV3  |Analog Process Value for the loop that uses SP3

PV4  |Analog Process Value for the loop that uses SP4

Digital or | Event Input 1 monitored by Wait For steps or Event steps

EVT1
Analog
EVT2 Digital or | Event Input 2 monitored by Wait For steps or Event steps
Analog
EVT3 Digital or | Event Input 3 monitored by Wait For steps or Event steps
Analog
Receivers  |[EVT4 iilg;ltsgl; or | Event Input 4 monitored by Wait For steps or Event steps

PRF  |Analog The profile number to run

STP  |Analog The step number at which to start running the profile

Active state transition starts the profile, inactive termi-

>/T Digital nates it. See Start / Stop Active Level

STRT Digital Active state transition starts the profile. See Start Active
Level

P/R  Digital Active stqte transition pauses the profile. See Pause / Re-
sume Active Level

DIS Digital When on, disables the profile engine. See Enable/Disable

Profile
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Direction Label Type Function

SP1 Analog Set point driven by the profile for use by a control loop

SP2  |Analog Set point driven by the profile for use by a control loop

SP3  |Analog Set point driven by the profile for use by a control loop

SP4  Analog Set point driven by the profile for use by a control loop

Event Output 1 set by the profile to drive an output or

EVT1 | Digital other feature

EVT2 |Digital Event Output 2 set by the profile to drive an output or
other feature

EVT3 |Digital Event Output 3 set by the profile to drive an output or
other feature

. EVT4 |Digital Event Output 4 set by the profile to drive an output or
Transmitters other feature

EVT5 |Digital Event Output 5 set by the profile to drive an output or
other feature

EVT6 |Digital Event Output 6 set by the profile to drive an output or
other feature

EVT7 |Digital Event Output 7 set by the profile to drive an output or
other feature

EVT8 |Digital Event Output 8 set by the profile to drive an output or

other feature

PRF  |Analog The number of the profile that is running

RUN |Digital On indicates the profile is running

PAUS |Digital On indicates the profile is paused

Power Out Minutes

Set the minutes portion of the power failure recovery time limit for profiles. If power is lost
while a profile is running, and power is restored within the time limit, the profile resumes
where it left off.

Range: 0 to 59

Power Out Hours

Set the hours portion of the power failure recovery time limit for profiles. If power is lost
while a profile is running, and power is restored within the time limit, the profile resumes
where it left off.

Range: 0 to 99

Minutes

Set the minutes portion of the time of day for the calendar start feature. This feature starts
the specified profile at the time and day specified with the Minutes, Hours and Day of Week
parameters.

Range: 0 to 59

Watlow F4T e 163 e Chapter 5 Function Reference



Hours

Set the hours portion of the time of day for the calendar start feature. This feature starts the
specified profile at the time and day specified with the Minutes, Hours and Day of Week pa-
rameters.

Range: 0 to 23

Day of Week

Set the day of the week for the calendar start feature. This feature starts the specified profile
at the time and day specified with the Minutes, Hours and Day of Week parameters.

Options:

« Sunday

» Monday

o Tuesday

» Wednesday
e Thursday
e Friday

» Saturday

Start / Stop Active Level
Choose the signal value at the S/T receiver which causes the profile to start.

Options:
e High: on starts the profile (receiver requires an off to on transition)

» Low: off starts the profile (receiver requires an on to off transition)

Start Active Level
Choose the signal value at the STRT receiver which causes the profile to start.

Options:
» High: the profile starts when the signal is on

e Low: the profile starts when the signal is off

Pause / Resume Active Level
Choose the signal value at the P/R receiver which pauses the profile.

Options:
« High: the profile pauses when the signal is on and continues when the signal is off

» Low: the profile pauses when the signal is off and continues when the signal is on
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Enable/Disable Profile
Connect the DIS receiver to a digital device to enable or disable the profile engine.

Options:
» On: the profile engine is disabled while the signal is on and is enabled while the signal
is off
» Off: the profile engine is disabled while the signal is off and is enabled while the signal
is on
Event 1

Indicates the state of event 1 and allows the output to be forced when the profile engine is
not running a profile.

Options:
o Off: the event is off
e On: the event is on
Name
Set the name to display for event 1 in the controller user interface and in the profile editor.
Options:
e Any alphanumeric character (20 maximum)
Event 2

Indicates the state of event 2 and allows the output to be forced when the profile engine is
not running a profile.

Options:
o Off: the event is off
e On: the event is on
Name
Set the name to display for event 2 in the controller user interface and in the profile editor.
Options:
« Any alphanumeric character (20 maximum)
Event 3

Indicates the state of event 3 and allows the output to be forced when the profile engine is
not running a profile.

Options:
» Off: the event is off
e On: the event is on
Name
Set the name to display for event 3 in the controller user interface and in the profile editor.
Options:
e Any alphanumeric character (20 maximum)
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Event 4

Indicates the state of event 4 and allows the output to be forced when the profile engine is
not running a profile.

Options:
» Off: the event is off
e On: the event is on
Name
Set the name to display for event 4 in the controller user interface and in the profile editor.
Options:
» Any alphanumeric character (20 maximum)

Event 5

Indicates the state of event 5 and allows the output to be forced when the profile engine is
not running a profile.

Options:
o Off: the event is off
e On: the event is on
Name
Set the name to display for event 5 in the controller user interface and in the profile editor.
Options:
« Any alphanumeric character (20 maximum)

Event 6

Indicates the state of event 6 and allows the output to be forced when the profile engine is
not running a profile.

Options:
« Off: the event is off
e On: the event is on
Name
Set the name to display for event 6 in the controller user interface and in the profile editor.
Options:
« Any alphanumeric character (20 maximum)

Event 7

Indicates the state of event 7 and allows the output to be forced when the profile engine is
not running a profile.

Options:
o Off: the event is off

e On: the event is on
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Name
Set the name to display for event 7 in the controller user interface and in the profile editor.

Options:
e Any alphanumeric character (20 maximum)
Event 8

Indicates the state of event 8 and allows the output to be forced when the profile engine is
not running a profile.

Options:
« Off: the event is off
e On: the event is on
Name
Set the name to display for event 8 in the controller user interface and in the profile editor.
Options:
« Any alphanumeric character (20 maximum)

Process Value

Use this block to produce a conditioned analog signal based on up to four analog signals and
one digital signal. A filter and offset may be applied to the function’s output. This block is
found in the Function Block Diagram editor’s Library. Within the Library, the number of these
blocks available is shown in parenthesis and that number is determined by the controller part
number. The type of conditioning performed by the process block depends on the setting of
the Function parameter. These options for the Function parameter are described in detail in
the following sections:

Off: the output follows the filtered input plus the offset.

Sensor Backup: automatically switches to the next of up to three alternate inputs when a sen-
sor fails.

Average: calculates the average of up to four inputs.

Crossover: gradually transitions from one input to another over a user-defined range.

Wet Bulb / Dry Bulb: calculates relative humidity based on two temperature measurements.
Switch Over: selects one of two analog inputs with a digital input.

Differential: subtracts one input from another.

Ratio: divides one input by another.

Add: sums up to four inputs.

Multiply: computes the product of up to four inputs.

Absolute Difference: calculates the absolute value of one input subtracted from another.
Minimum: outputs the lowest of up to four inputs.

Maximum: outputs the greatest of up to four inputs.

Square Root: calculates square root of an input.

Vaisala® RH Compensation: calculates the relative humidity based on the input from an un-
compensated relative humidity sensor and a temperature measurement.

Pressure to Altitude: calculates the standard distance above sea level based on an atmospher-
ic pressure.
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off

The output follows the top input. A filter and offset may be applied to the output value. The
output has the units of the signal connected to the top input link.

Signals

Direction Label Type Function
Receiver - - - - Analog Value used for the output
Transmitter |- - - - |Analog The filtered input plus the offset
Function
To filter and/or add an offset to a signal, set Function to Off.
Offset

Adjustment added to the input.
Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Sensor Backup

This function passes the first input that has no error as the output. The inputs are considered

as backups in numerical order. If input 1 has no error the output follows input 1. If input 1 has
an error and input 2 does not, the output follows input 2 and so on. Only inputs connected to

a source are considered as backups. A filter and offset may be applied to the output. The out-
put has the same units as the selected input.

Signals
Direction Label Type Function
1 Analog Primary input
Receivers 2 Analog First backup
3 Analog Second backup
4 Analog Third backup
Transmitter |- - - - |Analog The first input that has no error, filtered, plus the offset
Function

To automatically switch to the next of up to three alternate inputs when a sensor fails, set
Function to Sensor Backup.

Offset
Adjustment added to the output.

Range: -99,999.000 to 99,999.000
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Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Average

This function calculates the mean average of up to four inputs. Only inputs connected to a
source are used in the calculation. A filter and offset may be applied to the calculated value.
The output has the units of the signal connected to the top input link.

Signals
Direction Label Type Function
- - - - |Analog Value to include in the average
) - - - - |Analog Value to include in the average
Receivers X .
- - - - |Analog Value to include in the average
- - - - |Analog Value to include in the average
Transmitter |- - Analog The filtered average of the inputs plus the offset
Function
To average the inputs, set Function to Average.
Offset

Adjustment added to the result of the calculation.
Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Crossover

The output of this function follows input A at the low end of the range, and, over a user-de-
fined band as the input increases, the output gradually transitions to follow input B. A filter
and offset may be applied to the calculated value. The output has the same units as input A.

The diagram below illustrates how the weighting of inputs A and B in determining the output
changes over the input range. At the low end of the range only A is considered. As the value
of A increases into the crossover band, A becomes less significant and B becomes more signifi-
cant to the output until at the crossover point, the inputs are weighted equally, and the out-
put is the average of A and B. At the high end of the range only B is considered.

Crossover
9 A Band B

Crossover Point

Input A
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Signals

Direction Label Type Function

Analog The input for the low end of the range

Recei
eceivers Analog The input for the high end of the range

When A is below the crossover band the output is the fil-
tered value of A plus the offset.

When A is in the crossover band the output is the filtered
weighted average of the inputs plus the offset.

When A is above the crossover band, the output is the fil-
tered value of B plus the offset.

Transmitter |- - - - |Analog

Function

To gradually transition from one input to another over a user-defined range, set Function to
Crossover.

Crossover Point
Set the middle of the band over which the function transitions between inputs A and B.

Range: -99,999.000 to 99,999.000 seconds

Crossover Band
Set the width of the transition between input A and B.

Range: -99,999.000 to 99,999.000 seconds

Offset
Adjustment added to the output.

Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Wet Bulb / Dry Bulb

This function calculates the relative humidity of an environment based on two measured tem-
peratures: the air temperature (dry bulb) and the temperature reached by evaporative cooling
(wet bulb). A filter and offset may be applied to the calculated value. The output is in per-
cent relative humidity.

This method for determining relative humidity applies in the temperature range 10 to 350°F
(-12°C to 177°C).

Signals
Direction Label Type Function
) DRY |Analog The dry temperature measurement
Receivers
WET |Analog The wet temperature measurement
Transmitter |- - - - |Analog The filtered relative humidity plus the offset
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Function

To calculate relative humidity based on wet and dry temperature measurements, set Function
to Wet Bulb / Dry Bulb.

Barometric Pressure
Set the atmospheric pressure in pounds per square inch (psi) of the environment for which the
humidity is calculated.

Range: 10.0 to 16.0 psi

Offset
Adjustment added to the result of the calculation.

Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Switch Over

When SW is off, the output equals input 1. When SW is on, the output equals input 2. A filter
and offset may be applied to the output. The output has the same units as the selected in-
put.

Signals

Direction Label Type Function
DRY |Analog Selected as the output when SW is off

Receivers WET |Analog Selected as the output when SW is on

SW Digital Off selects input 1, on selects input 2

Transmitter |- - - - |Analog The filtered value of the selected input plus the offset
Function

To select one of two analog inputs with a digital input, set Function to Switch Over.
Offset

Adjustment added to the selected value.
Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds
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Differential

This function calculates input X minus input Y. A filter and offset may be applied to the calcu-
lated value. The output has the units of input X.

Signals

Direction Label Type Function
Receivers Analog Value from which Y is subtracted

Analog Value subtracted from X

Transmitter |- - - - |Analog The filtered result of the calculation (X - Y) plus the offset
Function
To subtract one input from another, set Function to Differential.
Offset

Adjustment added to the result of the calculation.
Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Ratio

This function calculates the quotient, input X divided by input Y. A filter and offset may be
applied to the calculated value. If both inputs have the same units, the output has no units,
otherwise the output has the units of input X.

Signals

Direction Label Type Function
Receivers X Analog Value divided by Y (numerator)

Y Analog Value by which X is divided (denominator)

Transmitter |- - - - |Analog The filtered result of the calculation (X + Y) plus the offset
Function
To divide one input by another, set Function to Ratio.
Offset

Adjustment added to the result of the calculation.
Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds
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Add

This function sums up to four inputs. Only inputs connected to a source are used in the calcu-
lation. A filter and offset may be applied to the calculated value. If any input is an absolute
temperature, the output is also an absolute temperature; otherwise the output’s units are
those of the signal connected to the top input.

Signals
Direction Label Type Function
- - - - |Analog Value to be summed
Receivers - - - - |Analog Value to be summed
- - - - |Analog Value to be summed
- - - - |Analog Value to be summed
Transmitter |- - Analog The filtered sum of the inputs plus the offset
Function
To sum up to four inputs, set Function to Add.
Offset

Adjustment added to the result of the calculation.
Range: -99,999.000 to 99,999.000

Filter

Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Multiply

This function multiplies up to four inputs. Only inputs connected to a source are used in the
calculation. A filter and offset may be applied to the calculated value. If any input is an ab-

solute temperature, the output is also an absolute temperature; otherwise the output’s units
are those of the signal connected to the top input.

Signals
Direction Label Type Function
- - - - |Analog Value to be multiplied
Receivers - - - - |Analog Value to be multiplied
- - - - |Analog Value to be multiplied
- - - - |Analog Value to be multiplied
Transmitter |- - Analog The filtered product of the inputs plus the offset
Function

To compute the product of up to four inputs, set Function to Multiply.
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Offset
Adjustment added to the result of the calculation.

Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Absolute Difference

This function calculates the absolute value of input X minus input Y. A filter and offset may be
applied to the calculated value. The output has the units of input x.

Signals
Direction Label Type Function
Receivers Analog Value from which Y is subtracted
Y Analog Value subtracted from X
Transmitter |- - - - |Analog The filtered result of the absolute value of (X - Y) plus the
offset
Function

To calculate the absolute value of one input subtracted from another, set Function to Absolute
Difference.

Offset
Adjustment added to the result of the calculation.

Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Minimum

This function selects the minimum of up to four inputs. Only inputs connected to a source are
considered. A filter and offset may be applied to the output. The output has the units of the
signal with the minimum value.

Signals
Direction Label Type Function
Analog Compared with the other inputs
) Analog Compared with the other inputs

Receivers . :
Analog Compared with the other inputs
Analog Compared with the other inputs

Transmitter |- - - - Analog The filtered lowest value of the inputs plus the offset
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Function
To output the lowest of up to four inputs, set Function to Minimum.

Offset
Adjustment added to the result of the calculation.

Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Maximum

This function selects the maximum of up to four inputs. Only inputs connected to a source
are considered. A filter and offset may be applied to the output. The output has the units of
the signal with the maximum value.

Signals
Direction Label Type Function
- - - - |Analog Compared with the other inputs
) - - - - |Analog Compared with the other inputs

Receivers . :

- - - - |Analog Compared with the other inputs

- - - - |Analog Compared with the other inputs
Transmitter |- - Analog The filtered greatest value of the inputs plus the offset
Function
To output the greatest of up to four inputs, set Function to Minimum.
Offset

Adjustment added to the result of the calculation.
Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Square Root

This function calculates the square root of input X. A filter and offset may be applied to the
calculated value. The output has the same units as X.

Signals

Direction Label Type Function
Receiver X Analog Value of which to find the square root
Transmitter |- - Analog The filtered square root of input X plus the offset
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Function
To calculate the square root of an input, set Function to Square Root.

Offset
Adjustment added to the result of the calculation.

Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Vaisala® RH Compensation

This function calculates the relative humidity of an environment based on the input from an
uncompensated relative humidity sensor and a temperature measurement. A filter and offset
may be applied to the calculated value. The output is in percent relative humidity.

Signals
Direction Label Type Function
) ~RH  |Analog Uncompensated humidity measurement
Receivers
T Analog Temperature measurement
Transmitter |- - - - |Analog % | Filtered calculated relative humidity plus the offset
Function

To calculate the relative humidity based on the input from an uncompensated relative humid-
ity sensor and a temperature measurement, set Function to Vaisala RH Compensation.

Offset
Adjustment added to the result of the calculation.

Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Pressure to Altitude

This function determines the altitude based on the atmospheric pressure. A filter and offset
may be applied to the calculated value. The output has the units selected with the Altitude
Units parameter.

The calculation is based on the International Standard Atmosphere 1976 and is accurate from
sea level to 90,000 feet. It can be used beyond this range in both directions, but with loss
of accuracy. The standard is based on an altitude of 0 feet (sea level) pressure of 14.6967 PSI
and a temperature of 59 °F.
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Signals

Direction Label Type Function
Receiver - - - - |Analog Pressure (See Pressure Units parameter)
. The calculated altitude plus the offset (See Altitude Units
Transmitter |- - Analog
parameter)
Function

To calculate the standard distance above sea level based on an atmospheric pressure, set
Function to Pressure to Altitude.

Pressure Units
Set the units of the pressure input.

Options: PSI, mbar, Torr, Pascal, Atmosphere

Altitude Units
Set the units for the altitude output.

Options: Feet, Kilofeet

Offset

Adjustment added to the result of the calculation.
Range: -99,999.000 to 99,999.000

Filter
Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the function’s response.

Range: 0.0 to 60.0 seconds

Process Errors

Inputs that are not connected are ignored. Otherwise error behavior is specific to the Func-
tion setting.

Function Error Condition Result
Off Any oF none T_he qutput value and error follow the
first input.
One or more, but not all inputs | The output’s value follows the first in-
have errors put without an error.

Sensor Backup The output value and error follow the

All inputs have errors first input.

. The output value is the average of the
One or more, but not all inputs | .
inputs that have no errors and the out-
have errors
Average put has no error.

The output has the last good value and

All inputs have errors
has an error.

The output is equal to the error free

A or B has an error but not both input plus the offset

Crossover The output’s value and error follow in-

A and B both have errors
put A.

Wet Bulb Dry

Bulb DRY or WET or both have errors | RH has an error
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Process Errors (cont.)

Function

Error Condition

Result

Switch Over

When SW has no error

The output’s value and error follow the
input selected by the digital input.

When SW has an error

The output value and error follow input
1

Differential

X or Y or both have errors

The output is equal to the offset and
has an error.

X or Y or both have errors

The output is equal to the offset and
has an error.

Ratio The output is equal to the offset and
Y equals zero h
as an error.
Add Any or all inputs have errors The output is equal to the offset and
has an error.
Multiply Any or all inputs have errors The output is equal to the offset and

has an error.

Absolute Dif-

X or Y or both have errors

The output is equal to the offset and

ference has an error.
. The output value is the maximum of
One or more, but not all inputs . .
the inputs with no errors and the out-
. have errors
Maximum put has no error.
. The output’s value and error follow the
All inputs have errors o
first input.
. The output value is the minimum of the
One or more, but not all inputs | . .
inputs with no errors and the output
.. have errors
Minimum has no error.

All inputs have errors

The output’s value and error follow the
first input.

Square Root

X has an error

The output is equal to the offset and
has an error.

X is less than zero

The output is equal to the offset and
has an error.

Viasala

%RH or T or both have errors

%RH has an error

Pressure to
Altitude

X has an error

The output’s value is calculated as usu-
al and has an error.
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Special Qutput

Use this block to operate outputs for one of these applications: operating mechanical com-
pressors, controlling a motorized valve or sequencing multiple output devices to switch large
power loads. This FB is found in the Function Block Diagram editor’s Library. Within the Li-
brary, the number of these blocks available is shown in parenthesis and that number is deter-
mined by the controller part number.

Choose the algorithm with the Function parameter. These options for the Function parameter
are described in detail in the following sections:

Off: the first output follows the input all others are off.

Compressor Control: operates a compressor to meet demands for cooling or dehumidification
from one or two control loops while protecting it from excessive cycling.

Sequencer: operates a proportional power control and up to three on-off power controls as if
they were a single, larger, proportional controller.

Motorized Valve: operates a proportional valve without position feedback.

Off

The first output follows the input, all others are off.

Compressor Control

This function coordinates the demands of one or two control loops for a single compressor
and eliminates short cycling of the compressor. For example, when a compressor is used for
controlling an environment, a control loop may adjust a bypass valve proportionally to the
amount of cooling needed and another loop may adjust a valve proportionally for dehumidi-
fication. Both require the compressor to be on, but to save power and extend the life of the
compressor, it is desirable for the compressor to be off when it is not needed. The output
from this function turns the compressor on in anticipation of its use by either loop and turns
it off when it is not needed. The need for the compressor is anticipated by monitoring the
power outputs from the two loops (Input A for one loop and Input B for the second loop, if
used).

The diagram below illustrates how the compressor control functions for a single heat/cool

loop.
. % Power Heat/Cool
Compressor Settings: ik Off Delay
= 0,
Input A Turn On = -2% Heat Resets < 2% s

Input A Turn Off = 2%
.. . Input A Turn Off = 2% +
Minimum Off Time = 15 (sec)

Minimum On Time = 45 (sec) — ;
Off Delay =20 (sec) Input A Turn On = -2% T Onv U '
Compressor Operation (Graphic Ex- Cool @ @ &

plained):
@ In this example, the power signal CompressorO“ T ' — ' :
from the temperature loop is con- off |_
i — — Hm [ H = —
nected to In.put A of the FB. When e T T Ty
the power signal drops below its Q- Minimum o pejy [imu Minimum - off Delay

Turn On setting (-2%) and the Mini-

. Time (seconds)
mum Off Time (15 sec) has been
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satisfied, the output to the compressor turns on immediately and will remain on until the
Minimum On Time is satisfied (45 sec).

When the power level rises above 2% (Turn Off), the output to the compressor remains
on until the Off Delay is satisfied. Note that in this example the power level momentarily
drops below the 2% turn off, therefore the Off Delay is reset prior to reaching 20 seconds.
As soon as the power level rises to 2%, the Off Delay again starts; after 20 seconds the
output shuts off.

When the power signal drops below its Turn On setting (-2%) and the Minimum Off Time (15
sec) has been satisfied, the output to the compressor turns on immediately and will remain
on until the Minimum On Time is satisfied (45 sec). As soon as the power level rises to 2%,

the Off Delay again starts shutting the compressor off after 20 seconds.

The diagram below illustrates how the compressor control functions while coordinating the de-

mands from two control loops.

Compressor Settings:

Input A Turn On = 0%

Input B Turn On = -5%

Input A Turn Off = 2%

Input B Turn Off = 5%
Minimum On Time = 45 (sec)
Minimum Off Time = 15 (sec)
Off Delay = 5 (sec)

Compressor Operation (Grapt

@® In this example, the powel
power signal from the terr
(A) drops below its Turn O
output to the compressor
turns on immediately.

@ When the temperature
signal (B) drops below its

% Power
Heat, Humidify

Input B Turn Off =5% T

Input A Turn Off = 2% T

Input A Turn On = 0%

Input B Turn On = -5% T

Cool, Dehumidify

On +

Compressor
off

B Heat/Cool

0ff Dela
Resets
< 5%

V Vé
o+

— - I |\—h  —
15sec  4586C g gad
Off Delay

Ho H
15sec 45 sec
Minimum Minimum

Minimum Minimum
Off Time On Time O D&Y

Off Time On Time
Time (seconds)

Turn On setting (-5%), the compressor is already on. When the humidify/dehumidify loop (A)
rises above its Turn Off (2%) the compressor remains on because it is still needed for the

temperature loop (Input B).

® When Input B rises above 5% (Turn Off), the output to the compressor remains on for an
additional 5 seconds (Off Delay) to give the power signals time to stabilize. Notice that af-
ter the 5 second delay expires the output shuts off.

® When Input B again drops below -5% (Turn On), the compressor turns on only after the
Minimum Off Time is met to minimize wear on the compressor. Again, Input B is calling for
the compressor to go off when it rises above 5%. In this case, the output will remain on
until the Minimum On Time of 45 seconds is satisfied plus the Off Delay (5 seconds). In the
event that Inputs A or B falls below their respective turn off percentages while the Off De-
lay is active, the Off Delay timer will reset as shown in the graphic above.

® Once Input B rises above 5% the Off Delay timer is activated. When that time has been
satisfied the compressor goes off.
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Signals

Direction Label Type Function
A Analog % Power output from one control loop that requires the com-
(o]
ressor
Receivers P .
B Analog % Power output from a second control loop that requires the
compressor

Transmitter |OUT |Digital On indicates the compressor should be running

Function
To operate a compressor to meet demands for one or two control loops while protecting it
from excessive cycling, set Function to Compressor Control.

Input A Turn On

Set the value of the signal at receiver A that indicates demand for the compressor to turn on.
When A drops to or below this value and the Minimum Off Time condition has been met, the
function turns on the output to the compressor.

Range: -100.0 to 100.0%

Input A Turn Off

Set the value of the signal at receiver A that indicates there is no demand for the compressor
to be on. When A rises to or above this value and the Minimum On Time condition has been
met, the function turns off the output to the compressor.

Range: -100.0 to 100.0%

Input B Turn On

Set the value of the signal at receiver B that indicates demand for the compressor to turn on.
When B drops to or below this value and the Minimum Off Time condition has been met, the
function turns on the output to the compressor.

Range: -100.0 to 100.0%

Input B Turn Off

Set the value of the signal at receiver B that indicates there is no demand for the compressor
to be on. When B rises to or above this value and the Minimum On Time condition has been
met, the function turns off the output to the compressor.

Range: -100.0 to 100.0%

Minimum On Time

Set the minimum amount of time the compressor must be on before it can be turned off
again.

Range: 0 to 9,999 seconds

Minimum Off Time
Set the minimum amount of time the compressor is kept off before it can be turned on again.

Range: 0 to 9,999 seconds
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Off Delay

Set an amount of time the output signal remains on after the Minimum On Time is satisfied
and the signals at A and B indicate the compressor is no longer needed. This prevents the
compressor from turning off prematurely due to a transient condition such as opening a door.

Range: 0 to 9,999 seconds

Note:
During the Off Delay, if either channel's power signal drops below its turn off setting, the
compressor stays on and the Off Delay timer is reset. The timer starts again when A and B
are each above their Turn Off levels.

Time Delay

Set how long the compressor remains on while 0% power is received from the control loops.
This feature turns the compressor off when the power from the control loops is 0% for longer
than the Time Delay setting. Use the Time Delay to distinguish between the case where the
power is 0% because the loop is turned off, and the case where the power is 0% for a short
time when a loop switches from heating to cooling. To ensure the compressor stays on when
needed, but turns off when the control loops are off, set the Time Delay longer than the time
the loop outputs are at 0% in normal operation. If two loops are connected to the Special
Output function block, the Time Delay feature looks for both loops to output 0%. When the
Time Delay is set to 0O, this feature is disabled.

Range: 0 to 9,999 seconds

Sequencer

This function coordinates a proportional output and up to three on-off outputs so that a large
amount of power may be controlled proportionally without the expense of a proportional
power control large enough to handle all the power at once.

The sequencer function takes a single input power signal and splits it up into four output
signals. Each output controls a portion of the total output power. The primary output, of-
ten referred to as the vernier output, operates a proportional power controller. The propor-
tional power controller must control the largest portion of the output. The other outputs are
contactors or other on-off power switches.

Signals
Direction Label Type Function
Receiver - - - - |Analog % | Demand for power (0 to 100%)

Analog % | Proportional output

Digital On-off output

Transmitters
] Digital On-off output

DNIWIN=

Digital On-off output

Function

To operate a proportional power control and up to three on-off power controls as if they were
a single, larger, proportional controller, set Function to Sequencer.
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Output 1 Size

Set the proportion of the total power that is controlled by the proportional (vernier) output.
This must greater than each of the other three (Output 2 Size, Output 3 Size and Output 4
Size).

Range: 0 to 99,999

Output 2 Size
Set the proportion of the total power that is switched by on-off output 2.

Range: 0 to 99,999

Output 3 Size
Set the proportion of the total power that is switched by on-off output 3.

Range: 0 to 99,999

Output 4 Size
Set the proportion of the total power that is switched by on-off output 4.

Range: 0 to 99,999

Time Delay
Set minimum amount of time to wait between turning on one on-off output and the next. This
is used to avoid power surges.

Range: 0 to 9,999 seconds

Output Order
Choose the method by which outputs 2, 3 and 4 are sequenced.

Options:
e Linear: turns the on-off outputs on in the same order every time

» Progressive: rotates the order to balance usage and wear on contactors and heaters

Motorized Valve

This function controls the position of a proportional valve without using position feedback.
When power is applied to the controller, the valve is driven closed.

Signals
Direction Label Type Function
Receiver IN Analog % Desired position of the valve where 0% is fully closed and

100% is fully open
CLS Digital On to drive the valve closed
OPN Digital On to drive the valve open

Transmitters

Function
To operate a proportional valve without position feedback, set Function to Motorized Valve.

Valve Travel Time
Set this to the time the valve takes to travel between fully closed and fully open.

Range: 10 to 9,999 seconds
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Dead Band

Set the minimum amount for a single adjustment to the valve position. This is set as percent-
age of the full range of motion (closed to open). Small values allow finer adjustments, but can
wear the valve more quickly. Large values reduce the frequency of adjustments and so reduce
wear on the mechanism, but also reduce the accuracy.

Range: 1.0 to 100.0%

Temperature Input

Configure and use this input to condition a temperature measurement made with a thermo-
couple or RTD. The Temperature Input block scales the signal to an absolute temperature with
no other configuration required.

Resistance Temperature Device (RTD) 100 and 1000 Ohm

Use this block to condition a temperature measurement made with an RTD. This FB is found
on the canvas of the FB diagram. The number of these FBs that are available depends on the
number of installed flex modules with temperature inputs.

The module number shown on the block is the number of the controller’s slot that houses the
flex module with the temperature input. The Temperature In number indicates the specific in-
put on the flex module.

Signals

Direction Label Type Function
Transmitter | - - - - | Analog | The measured temperature with filter and offset applied
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Sensor Type
Select the device used to measure temperature.

Options: RTD 100 Ohm, RTD 1000 Ohm

Display Precision
Set how many decimal places are displayed for the process value and associated parameters
such as set points.

Options: Whole, Tenths, Hundredths, Thousandths

Calibration Offset

Set a value to add to the measured input value to compensate for sensor placement, lead
wire resistance or other factors that cause the input to Calibration Offset

vary from the actual process value et Galbration et
compensate for the difference

Range: -99,999.000 to 99,999.000°F or units e bt S i
-55,555.000 to 55,555.000°C

e

Temperature

Actual Process Temperature

Time
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Filter
Set the amount of filtering to apply to the input. Filtering smooths signal fluctuations. In-
crease the time to increase filtering. Excessive filtering slows the input’s response.

Range: 0.0 to 60.0 second

Input Error Latching
Set whether an input error persists until it is cleared or clears automatically when the sensor
signal returns to a normal level.

Options:
» Off: error clears automatically once the input returns to normal

e On: error remains active until the input returns to normal and the error is cleared by
the Clear Error parameter

Clear Error
Set this parameter to Clear to reset the input error after correcting the condition that caused
it.

Options: Ignore, Clear

Thermocouple

Use this block to condition a temperature measurement made with a thermocouple. This FB is
found on the canvas of the FB diagram. The number of these FBs that are available depends
on the number of installed flex modules with temperature inputs.

The module number shown on the block is the number of the controller’s slot that houses the
flex module with the temperature input. The Temperature In number indicates the specific in-
put on the flex module.

Signals

Direction Label Type Function
Transmitter | - - - - | Analog (S:gﬁggstsigﬁatlsdénzlzﬁzlrult:g.temperature + the offset as a
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Sensor Type
Select the device used to measure temperature.

Options: Thermocouple

TC Linearization
Select the Thermocouple type.

Range: B, K, C, N, D, R, E, S, F, T, J

Display Precision
Set how many decimal places are displayed for the process value and associated parameters
such as set points.

Options: Whole, Tenths, Hundredths, Thousandths
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Calibration Offset
Set a value to add to the measured input value to compensate for sensor placement, lead
wire resistance or other factors that cause the input to vary from the actual process value

Range: -99,999.000 to 99,999.000°F or units
-55,555.000 to 55,555.000°C

Calibration Offset

Negative Calibration Offset will
. compensate for the difference
Tem'}f;ﬁ“;gﬁ”'“g between the Sensor Reading and
the Actual Temperature

e

Temperature

Actual Process Temperature

Time

Filter
Set the amount of filtering to apply to the input. Filtering smooths signal fluctuations. In-
crease the time to increase filtering. Excessive filtering slows the input’s response.

Range: 0.0 to 60.0 second

Input Error Latching
Set whether an input error persists until it is cleared or clears automatically when the sensor

signal returns to a normal level.
Options:
« Off: error clears automatically once the input returns to normal

e On: error remains active until the input returns to normal and the error is cleared by
the Clear Latch parameter

Clear Error
Set this parameter to Clear to reset the input error after correcting the condition that caused

it.
Options: Ignore, Clear
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Temperature Input

Errors

Error Status

Description

None

No error is detected.

Open

A sensor is broken or disconnected.

Shorted

A sensor has failed or is shorted.

Measurement Error

A measurement error has occurred.

Bad Calibration

The controller has not been calibrated.

Ambient Error

The ambient temperature is outside of the controller's operating range.

RTD Error An RTD sensor error has occurred.

Fail A measurement failure has occurred.

Not Sourced An input signal is not connected to a function block's output.
Stale Data Data sourced from another controller has become unavailable.
Math Error A calculation has no defined result (such as divide by zero).

Thermistor Input

Use this block to condition a temperature measurement made with a thermistor. This FB is
found on the canvas of the FB diagram. The number of these FBs that are available depends
on the number of installed flex modules with thermistor inputs.

The module number shown on the block is the number of the controller’s slot that houses the
flex module with the thermistor input. The Thermistor Input number indicates the specific in-
put on the flex module.

Signals
Direction Label Type Function
Transmitter | - - - - | Analog | The measured temperature with filter and offset applied

This function includes three curves pre-programmed for use with popular sensors selectable
with the Thermistor Curve parameter. See the table. It also can be user-configured for other

sensors by entering

the Steinhart-Hart coefficients for the thermistor.

Thermistor Curve | Resistance @ Alpha Measurement Specialties
; ° . YSI

Setting 25°C Technics (BetaTHERM)

Curve A 2,252 Q Curve A 2.2K3A 004

Curve B 10,000 Q Curve A 10K3A 016

Curve C 10,000 Q Curve C 10K4A 006
Use Steinhart-Hart equation coefficients (A, B and C) from thermis-

Custom tor manufacturer corresponding to the terms of the Steinhart-Hart
equation:
L~ A +BINR) + C(n(R)3

Watlow F4T e 187 o Chapter 5 Function Reference




Name
Uniquely identify this FB using up to 20 alphanumeric characters.

Thermistor Curve
Set the curve for the thermistor used.

Options: Custom, Curve A, Curve B, Curve C

Coefficient A
Enter the custom resistance coefficient for the thermistor.

Range: -3.4000000E039 to 3.4000000E038

Coefficient B
Enter the custom resistance coefficient for the thermistor.

Range: -3.4000000E039 to 3.4000000E038

Coefficient C
Enter the custom resistance coefficient for the thermistor.

Range: -3.4000000E039 to 3.4000000E038

Resistance Range
Set the maximum resistance to be measured by the thermistor input. Higher settings yield a
wider range with less precision.

Range: 5K, 10K, 20K, 40K

Display Precision
Set how many decimal places are displayed for the process value and associated parameters
such as set points.

Options: Whole, Tenths, Hundredths, Thousandths

Calibration Offset

Set a value to add to the measured input value to compensate for sensor placement, lead
wire resistance or other factors that cause the input to vary from the actual process value

Range: -99,999.000 to 99,999.000°F or units
-55,555.000 to 55,555.000°C

Calibration Offset

Negative Calibration Offset will
compensate for the difference
between the Sensor Reading and
the Actual Temperature

e

Temperature Reading
from Sensor

Temperature

Actual Process Temperature

Time
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Filter

Set the amount of filtering to apply. Filtering smooths signal fluctuations. Increase the time to
increase filtering. Excessive filtering slows the input’s response.

Range: 0.0 to 60.0 seconds

Input Error Latching

Set whether an input error persists until it is cleared or clears automatically when the sensor
signal returns to a normal level.

Options:
» Off: error clears automatically once the input returns to normal.

« On: error remains active until the input returns to normal and the error is cleared by
the Clear Error parameter.

Clear Error

Set this parameter to Clear to reset the input error after correcting the condition that caused
it.

Options: Ignore, Clear

Thermistor Input Errors
Error Status

Description

None No error is detected.
Open A sensor is broken or disconnected.
Shorted A sensor has failed or is shorted.

Measurement Error

A measurement error has occurred.

Bad Calibration

The controller has not been calibrated.

Ambient Error

The ambient temperature is outside of the controller's operating
range.

Fail A measurement failure has occurred.

Not Sourced An input signal is not connected to a function block's output.

Stale Data Data sourced from another controller has become unavailable.

Math Error A calculation has no defined result (such as divide by zero).
Timer

Use a timer when applications require timed control of outputs or a delay to an output for
a specific length of time. This block is found in the Function Block Diagram editor’s Library
when working with a controller that offers the Timer block.

The number of these blocks available to be added to the diagram is shown within the paren-
thesis.

Choose the type of timer with the Function parameter. These options for the Function param-
eter are described in detail in the following sections:

Off: disables the timer and holds the output is in its inactive state.
On Pulse: sets the output for a specified time.
Delay: switches the output a specified time after the input changes states.

One Shot: triggers the output by setting the time, timer counts down while the input is ac-
tive, output is active until time runs out.
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Retentive: measures how long the input is active and triggers the output when the cumulative
time reaches a specified duration

Off

When the Timer block’s function is set to Off, the transmitter is in its inactive state. See
Transmitter Active Level.

Signals
Direction Label Type Function
. . In the state selected with the Transmitter Active Level pa-
Transmitter |- - - - |Digital
rameter
Function

To disable the timer and hold the output is in its inactive state, set Function to Off.

Transmitter Active Level

Choose the output’s active state. When Function is set to Off, the output is in the inactive
state, the opposite of the state selected here.

Options:
» High: the timer’s output is off while the timer is disabled.

« Low: the timer’s output is on while the timer is disabled.

On Pulse

This function produces an output pulse of a constant duration. This can be used as a mini-
mum on time for devices that do not tolerate excessive cycling.

To understand the timer’s behavior, consider these scenarios illustrated in the timing diagram
below:

1. When input changes to its active state, the function sets the output to its active state and
begins accumulating the elapsed time. Once the elapsed time reaches the value set for
the Time parameter, the output returns to its in-

active state and the elapsed time resets to zero. On Pulse Timer
. . ) Scenerio 1 Scenerio2  Scenerio 3
2. The input need not stay active for the output to Input ~ Active I 1L N1
remain active for the specified time. o '“/ig};xg
3. However, while the timer is running, if the input ) J L L L
becomes inactive and then active again, the pulse Time f = —— = = = I -
length is increased.
Elapsed Time
0 Time

Note:
The active and inactive states are user configurable with the parameters described below.
Therefore, the description of the timer’s behavior for its inputs and outputs refers to the
active and inactive states for each rather than on or off. For example, if the input’s ac-
tive state is set to High, the timer starts running (becomes active) when the input changes
from low (off) to high (on). However, if the input’s active state is set to Low, the timer
starts running (becomes active) when the input changes from high (on) to low (off).
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Signals

Direction Label Type Function
Receiver . Digital Run s.ignal for the timer..TIje output becomesf active and
the timer starts when this input becomes active.
The output becomes active and the timer starts when the
Transmitter |- - Digital input becomes active. The output becomes inactive when
specified time has elapsed.
Function

To set the output for a specified time, set Function to On Pulse.

Time
Set how long the output is held in its active state once the timer is triggered by the input.

Range: 0 to 99,999.000

Run Active Level
Set which state change at RUN sets the output to its active state and starts the timer.

Options:
e High: off to on

e Low: on to off

Transmitter Active Level
Set the state in which the output is held while the timer is running.
Options:

e High: On

e Low: Off

Elapsed Time

Indicates the amount of time since the timer was triggered while the timer is running. When
the timer is not running, Elapsed Time reads zero.

Range: 0 to 99,999.000

Note:
The elapsed time is not retained through a power loss; it is set to zero upon power up.
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Delay

The output follows the input, but only after the input is present for at least the specified
time. This can be used to keep short input pulses from propagating through to logic or an out-
put. It can also be used to trigger a secondary action following a primary action and a specif-
ic time delay, such as, turning on successive output devices. The timer can be configured as
an on-delay or off-delay by setting the Active State and Active Level parameters appropriately.

To understand the timer’s behavior, consider these scenarios illustrated in the timing diagram
below:

1. When the input changes to its active state, the elapsed Delay Timer
time begins to increment. Once the elapsed time reach- , Scenerio 1 Scenerio 2
es the value set for the Time parameter, the output Input mﬁ:ﬁ | | | |
changes to its active state and the elapsed time holds. Output  Active M
When the input changes back to its inactive state, the Inactive
output returns to its inactive state and the elapsed Time| _ _ _ _ e
time resets to zero.

2. If the input is active for less than the Time setting, the ElapsedTime :
output never becomes active. JUE

Note:

The active and inactive states are user configurable with the parameters described below.
Therefore, the description of the timer’s behavior for its inputs and outputs refers to the
active and inactive states for each rather than on or off. For example, if the input’s ac-
tive state is set to High, the timer starts running (becomes active) when the input changes
from low (off) to high (on). However, if the input’s active state is set to Low, the timer
starts running (becomes active) when the input changes from high (on) to low (off).

Signals
Direction Label Type Function
. .. Run signal for the timer. The timer starts when this input

Receiver - - - - |Digital .

becomes active.
. .. Becomes active once the specified time has elapsed and

Transmitter |- - - - |Digital . . . . . .
becomes inactive again when the input becomes inactive.

Function

To switch the output a specified time after the input changes states, set Function to Delay.
Time
Set how long the input must be continuously active before the output becomes active.
Range: 0 to 99,999.000
Run Active Level
Set which state change at RUN starts the timer. This is the state change that is delayed.
Options:

e High: off to on

e Low: on to off
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Transmitter Active Level
Set the state of the output that indicates the input has been active for at least the specified
time.

Options:
e High: On

e Low: Off

Elapsed Time

Indicates the amount of time since the input became active up to the value set with the Time
parameter, then holds at that value until the input becomes inactive. When the input be-
comes inactive, Elapsed Time is reset to zero.

Range: 0 to 99,999.000

Note:
The elapsed time is not retained through a power loss; it is set to zero upon power up.

One Shot

The One Shot timer behaves like an analog oven timer. The user sets the time and the timer
counts down to zero without retaining the original time (hence the name one-shot). The out-
put is active whenever the time is greater than zero, and the timer counts down while the in-
put is active until the time reaches zero. This can be used in applications where the user may
set a different time each time the process runs.

To understand the timer’s behavior, consider these scenarios illustrated in the timing diagram
below:

1. If the input is active when the time is set by the user, the output becomes active and the
timer starts counting down immediately. The Time parameter counts down and Elapsed
Time counts up until Time reaches zero and Elapsed

. .l . One Shot Timer
Time reaches the value initially set for Time by the rctivg _ScENEII0 1 Scenerio2
user. Once the time has elapsed, the output becomes P v
. . . clive
inactive and the Elapsed Time resets to zero. Output | = e |

2. If the input is not active when the user sets the time, e[

the output becomes active, but the timer does not run. I
When the input becomes active, the output remains ac- Eiapsed Time
tive until the timer counts down to zero. If the input s Time
becomes inactive at any point while the timer is run-

ning, the output remains active and the Time and Elapsed Time hold until the input be-
comes active again at which point the timer resumes running.

Note:
The active and inactive states are user configurable with the parameters described below.
Therefore, the description of the timer’s behavior for its inputs and outputs refers to the
active and inactive states for each rather than on or off. For example, if the input’s ac-
tive state is set to High, the timer starts running (becomes active) when the input changes
from low (off) to high (on). However, if the input’s active state is set to Low, the timer
starts running (becomes active) when the input changes from high (on) to low (off).
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Signals

Direction Label Type Function

Run signal for the timer. The timer runs when this input is

Receiver RUN' Digital active and holds when this input is inactive.

Transmitter |- - - - |Digital Active whenever the time is greater than zero

Note:
The elapsed time is not retained through a power loss; it is set to zero upon power up.

Function
To trigger the output by setting the time, to have the timer count down while the input is ac-
tive, and have the output active until the time runs out, set Function to One Shot.

Time
Set the amount of time to count down. While the input is active this parameter counts down
until it reaches zero. The output is active whenever this parameter is greater than zero.

Range: 0 to 99,999.000

Run Active Level
Set in which state at RUN the timer counts down.

Options:
e High: on
e Low: off

Note:
The time is not retained through a power loss; it is set to zero upon power up.

Transmitter Active Level
Set the state of the output that indicates the timer is running or holding with a Time setting
greater than zero.

Options:
e High: On

e [Low: Off

Elapsed Time

Indicates how long the timer has been running not including holding time. The value holds
whenever the input is inactive. The elapsed time resets to zero once the Time parameter has
counted down to zero.

Range: 0 to 99,999.000
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Retentive

A retentive timer is used to keep track of how much cumulative time the input has been ac-
tive. For example, it can be used to time how long an alarm is on over the course of a day.
The output can be used to trigger an event if the elapsed time is considered excessive.

To understand the timer’s behavior consider these scenarios illustrated in the timing diagram
below

1. While the RUN input is active, the elapsed time counts up. Whenever RUN is inactive, the
elapsed time holds. When the elapsed time reaches the specified time, the output be-
comes active and remains active until the timer is re-
set. When the RST input becomes active, the output ,
becomes inactive and the elapsed time is reset to zero. RMN

Active

2. If RST becomes active while the timer is running, the RST e I N
timer stops and the elapsed time is reset to zero. Output "o M M

Inactive

NUte: Time — — o/ —|||— ==
The elapsed time increments whenever the input is ac- ,
. . ep . . Elapsed Time o
tive and the reset is not, even if it exceeds the Time Time
parameter setting.

Note:
The active and inactive states are user configurable with the parameters described below.
Therefore, the description of the timer’s behavior for its inputs and outputs refers to the
active and inactive states for each rather than on or off. For example, if the input’s ac-
tive state is set to High, the timer starts running (becomes active) when the input changes
from low (off to high (on). However, if the input’s active state is set to Low, the timer
starts running (becomes active) when the input changes from high (on) to low (off).

Retentive Timer
Scenerio 1 Scenerio 2

Signals
Direction Label Type Function
_ Run signal. As long as RST is inactive, the timer runs when
RUN |Digital - . . . . .
) this input is active and holds when this input is inactive.
Receivers . . .
_ Reset signal. The output becomes inactive and the elapsed
RST  |Digital . . . .
time is reset to zero when this input becomes active.
Active whenever the elapsed time is greater than the
Transmitter |- - Digital specified time. Once on, the output remains on until the
timer is reset.
Function

To measure how long the input is active and trigger the output when the cumulative time
reaches a specified duration, set Function to Retentive.

Time

Set the cumulative amount of time the input must be active before the output becomes ac-
tive.

Range: 0 to 99,999.000
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Run Active Level
Set in which state at RUN the timer counts up.

Options:
e High: off

e [ow: on

Reset Active Level
Set which state change at RST resets the timer.

Options:
» High: off to on

e Low: on to off

Transmitter Active Level
Set the state of the ouput that indicates the elapsed time is greater than or equal to the
Time setting.

Options:
e High: On

o Low: Off

Elapsed Time
Indicates the cumulative time the input has been active since the timer was last reset.

Range: 0 to 99,999.000

Note:
The elapsed time is not retained through a power loss; it is set to zero upon power up.

Universal Input

Use this block to condition a temperature measurement made with a thermocouple or RTD or
another analog process signal. Refer to the sections below for descriptions of the Universal In-
put and each sensor type it supports:

About the Universal Input: overview of this block.

Scaling Voltage and Current Inputs to Process Units: overview and example of linear scaling of
process inputs.

Millivolts: use this sensor type to measure and condition and scale a voltage input.

Off: when set to off, the FB will be in error (Not Sourced) and the control loop (if connected)
will be held at 0% power output.

Thermocouple: use this sensor type to condition a temperature measurement made with a
thermocouple.

Volts: use this sensor type to measure, condition and scale a voltage input.
Milliamps: use this sensor type to measure, condition and scale a current input.

RTD 100 Ohm: use this sensor type to condition a temperature measurement made with an
RTD.
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RTD 1,000 Ohm: use this sensor type to condition a temperature measurement made with an
RTD.

1K Potentiometer: use this sensor type to measure and scale a resistance input.

Universal Input Errors: this section describes the errors that may occur on the signal supplied
by the Universal Input function block.

About the Universal Input

The Universal Input block scales the electrical signal received by the analog input hardware to
a process value that can be used by other blocks such as a control loop or alarm. If the signal
is from a thermocouple or RTD, once the Sensor Type, TC Linearization and RTD Leads param-
eters are set, the block scales the signal to an absolute temperature with no other configura-

tion required.

Note:
Flex Modules can be ordered as Mixed |/0 or High Density (HD) 1/0. When HD modules are
in use, the pinouts on the card are slightly different than Mixed |/0 modules. Pinouts and
the associated graphics are displayed for both.

Note:
Although the functionality and parameters for any given sensor type does not change with
the selected Units, the graphic does. In the following descriptions, the associated graphics
for the sensor type will be displayed for the selected units.

Scaling Voltage and Current Inputs to Process Units

If the signal is from a device that outputs a voltage or current proportional to the process val-
ue, set the Sensor Type, Units, Scale Low, Scale High, Range Low and Range High parameters
to present the process value in the appropriate units. Scale Low and Range Low are the coor-
dinates of one point and Scale High and Range High are the coordinates of another point de-
fining the line relating the electrical signal to the conditioned process value produced by this
block. See the figure below.

For example, a flow meter is connected to the universal input. The flow meter provides a cur-
rent signal proportional to flow where 4 mA indicates 0 P ——

gallons per minute (gpm) and 20 mA indicates 10 gpm. Range High
With the scaling parameters set as listed below, when the 10 (opm)
universal input receives an 8 mA signal, the output of the
block is 2.5 (gpm).

Output Range

Sensor Type: Milliamps
Units: Process

Scale Low: 4 mA
Scale High: 20 mA . 5 e
Range Low: 0 (gpm) Seale Low 8 sl High
Range High: 10 (gpm)

———————————————— - 2.5 (gpm)

Input Scale

Millivolts/Volts

These FBs are found on the canvas of the FB diagram. The number of these FBs that are avail-
able depends on the number of flex modules with Universal Inputs installed and configured for
voltage (millivolts or voltage).
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The module number shown on the FB is the number of the controller’s slot that houses the
flex module with the Universal Input. The Universal Input number indicates the specific input

on the flex module.

Signals
Direction Label Type Function
. The scaled electrical signal or process value with filter
Transmitter |- --- | Analog .
and offset applied
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Sensor Type
To detect and condition a voltage for use with other FBs, set Sensor Type to Millivolts or
Volts.

Units
Set the units for the function’s output.
Options:
» Power: the output is a percentage with 100% representing full power and 0% represent-
ing no power.

e Process: the output is in units of measure other than degrees Fahrenheit, degrees Cel-
sius or relative humidity.

e Relative Humidity: the output is a measurement of percent relative humidity (%RH).

» Absolute Temperature: the output is a temperature on the Celsius or Fahrenheit scale.

Scale Low

Set the electrical signal level at which the Range Low setting is the desired indicated process
value. Scale Low and Range Low are the coordinates of a point on the line that relates the
electrical signal to the conditioned process value produced by this block. Consult the hard-
ware specifications for the signal range supported by the specific hardware.

Use to set the minimum value of the process range in electrical units.

Range: -100.0 to 1000.0 VDC
-100.0 to 1000.0 mVDC

Scale High

Set the electrical signal level at which the Range High setting is the desired indicated process
value. Scale High and Range High are the coordinates of a point on the line that relates the
electrical signal to the conditioned process value produced by this block. Consult the hard-
ware specifications for the signal range supported by the specific hardware.

Use to set maximum value of the process range in electrical units.
Range: -100.0 to 1000.0 VDC
-100.0 to 1000.0 mVDC
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Range Low

Set the process value to be indicated when the electrical signal is equal to the Scale Low
setting. Scale Low and Range Low are the coordinates of a point on the line that relates the
electrical signal to the conditioned process value produced by this block.

Use to set the minimum value in process units.

Range: -99,999.000 to 99,999.000°F or units
-55,555 to 55,555°C

Range High

Set the process value to be indicated when the electrical signal is equal to the Scale High set-
ting. Scale High and Range High are the coordinates of a point on the line that relates the
electrical signal to the conditioned process value produced by this block.

Use to set the maximum value in process units.

Range: -99,999.000 to 99,999.000°F or units
-55,555 to 55,555°C

Process Error Enable

Set this parameter to enable low scale input error detection and response. Process inputs do
not have intrinsic open/short detection. To enable detection of process errors set this param-
eter to Low.

Options: Off, Low

Process Error Low Value

When Process Error Enable is set to Low, set the minimum electrical signal level that is con-
sidered a good measurement. If the signal level to the hardware drops below this value, an
error will be triggered.

Range: -100.0 to 1000.0 VDC
-100.0 to 1000.0 mVDC

Display Precision
Set how many decimal places are displayed for the process value and associated parameters
such as set points.

Options: Whole, Tenths, Hundredths, Thousandths

Calibration Offset
Set a value to add to the measured input value to compensate for sensor placement, lead
wire resistance or other factors that cause the input to vary from the actual process value.

Range: -99,999.000 to 99,999.000°F or units Calibration Offset
-55,555 to 55,555°C

Negative Calibration Offset will

. . compensate for the difference

Fl |tel‘ Tem[;f;ﬁugzrf{sﬁdmg between the Sensor Reading and
the Actual Temperature

Set the amount of filtering to apply to the in- /
put. Filtering smooths signal fluctuations. In- 1
crease the time to increase filtering. Excessive

filtering slows the input’s response.
Range: 0.0 to 60.0 seconds

Temperature

Actual Process Temperature

Time
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Input Error Latching
Set whether an input error persists until it is cleared or clears automatically when the sensor
signal returns to a normal level.

Options:
« Off: error clears automatically once the input returns to normal.

« On: error remains active until the input returns to normal and the error is cleared by
the Clear Error parameter.

Clear Error

Set this parameter to Clear to reset the input error after correcting the condition that caused
it.

Options: Ignore, Clear

Off

When the Universal Input FB is set to Off, the output will have an indeterminate value.

Signals

Direction Label Type Function
Transmitter| - - - - | Analog | No output when off.
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Sensor Type
To turn an input off, set Sensor Type to Off.

Thermocouple

This FB is found on the canvas of the FB diagram. The number of these FBs that are available
depends on the number of flex modules with universal inputs installed and configured as a
thermocouple.

The module number shown on the block is the number of the controller’s slot that houses the
flex module with the universal input. The Universal Input number indicates the specific input
on the flex module.

Signals

Direction Label Type Function
Transmitter| - - - - | Analog ig[;glelisi sgatlce)dénzlzlizlru;% .temperature + the offset as a
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Sensor Type
To detect and condition a temperature measurement set Sensor Type to Thermocouple.
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TC Linearization
Select the Thermocouple type.

Options: B, K, C, N, D, R, E, S, F, T, J

Display Precision
Set how many decimal places are displayed for the process value and associated parameters
such as set points.

Options: Whole, Tenths, Hundredths, Thousandths

Calibration Offset

Set a value to add to the measured input value to compensate for sensor placement, lead
wire resistance or other factors that cause the input to vary from the actual process value

Range: -99,999.000 to 99,999.000°F or units Calibration Offset
-55,555 to 55,555°C

Negative Calibration Offset will

. Temperature Reading compensate for the difference

Fl Iter e between the Sensor Reading and
the Actual Temperature

Set the amount of filtering to apply to the input. /
Filtering smooths signal fluctuations. Increase the l
time to increase filtering. Excessive filtering slows

the input’s response.
Range: 0.0 to 60.0 second

Temperature

Actual Process Temperature

Time

Input Error Latching
Set whether an input error persists until it is cleared or clears automatically when the sensor
signal returns to a normal level.

Options:
» Off: error clears automatically once the input returns to normal.

» On: error remains active until the input returns to normal and the error is cleared by
the Clear Error parameter.

Clear Error

Set this parameter to Clear to reset the input error after correcting the condition that caused
it.

Options: Ignore, Clear

Milliamps
These FBs are found on the canvas of the FB diagram. The number of these FBs that are avail-

able depends on the number of flex modules with Universal Inputs installed and configured for
milliamps.

The module number shown on the FB is the number of the controller’s slot that houses the
flex module with the Universal Input. The Universal Input number indicates the specific input
on the flex module.
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Signals

Direction Label Type Function
. The scaled electrical signal or process value with filter
Transmitter |- --- | Analog .
and offset applied
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Sensor Type
To detect and condition a input current for use with other FBs, set Sensor Type to Milliamps.

Units
Set the units for the function’s output.
Options:
« Power: the output is a percentage with 100% representing full power and 0% represent-
ing no power.

e Process: the output is in units of measure other than degrees Fahrenheit, degrees Cel-
sius or relative humidity.

e Relative Humidity: the output is a measurement of percent relative humidity (%RH).

» Absolute Temperature: the output is a temperature on the Celsius or Fahrenheit scale.

Scale Low

Set the electrical signal level at which the Range Low setting is the desired indicated process
value. Scale Low and Range Low are the coordinates of a point on the line that relates the
electrical signal to the conditioned process value produced by this block. Consult the hard-
ware specifications for the signal range supported by the specific hardware.

Use to set the minimum value of the process range in electrical units.

Range: -100.0 to 1000.0 VDC
-100.0 to 1000.0 mVDC

Scale High

Set the electrical signal level at which the Range High setting is the desired indicated process
value. Scale High and Range High are the coordinates of a point on the line that relates the
electrical signal to the conditioned process value produced by this block. Consult the hard-
ware specifications for the signal range supported by the specific hardware.

Use to set maximum value of the process range in electrical units.

Range: -100.0 to 1000.0 VDC
-100.0 to 1000.0 mVDC
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Range Low

Set the process value to be indicated when the electrical signal is equal to the Scale Low
setting. Scale Low and Range Low are the coordinates of a point on the line that relates the
electrical signal to the conditioned process value produced by this block.

Use to set the minimum value in process units.

Range: -99,999.000 to 99,999.000°F or units
-55,555 to 55,555°C

Range High

Set the process value to be indicated when the electrical signal is equal to the Scale High set-
ting. Scale High and Range High are the coordinates of a point on the line that relates the
electrical signal to the conditioned process value produced by this block.

Use to set the maximum value in process units.

Range: -99,999.000 to 99,999.000°F or units
-55,555 to 55,555°C

Process Error Enable

Set this parameter to enable low scale input error detection and response. Process inputs do
not have intrinsic open/short detection. To enable detection of process errors set this param-
eter to Low.

Options: Off, Low

Process Error Low Value

When Process Error Enable is set to Low, set the minimum electrical signal level that is con-
sidered a good measurement. If the signal level to the hardware drops below this value, an
error will be triggered.

Range: -100.0 to 1000.0 VDC
-100.0 to 1000.0 mVDC

Display Precision
Set how many decimal places are displayed for the process value and associated parameters
such as set points.

Options: Whole, Tenths, Hundredths, Thousandths

Calibration Offset
Set a value to add to the measured input value to compensate for sensor placement, lead
wire resistance or other factors that cause the input to vary from the actual process value.

Range: -99,999.000 to 99,999.000°F or units Calibration Offset
-55,555 to 55,555°C

Negative Calibration Offset will

= . compensate for the difference
F| Iter Temperature Reading between the Sensor Reading and

Set the amount of filtering to apply to the in- e (e Actil Tempsrature
put. Filtering smooths signal fluctuations. In- 1 /
crease the time to increase filtering. Excessive
filtering slows the input’s response.

Range: 0.0 to 60.0 seconds Actual Process Temperature

Temperature

Time

Watlow F4T e 203 e Chapter 5 Function Reference



Input Error Latching
Set whether an input error persists until it is cleared or clears automatically when the sensor
signal returns to a normal level.

Options:
« Off: error clears automatically once the input returns to normal.

« On: error remains active until the input returns to normal and the error is cleared by
the Clear Error parameter.

Clear Error

Set this parameter to Clear to reset the input error after correcting the condition that caused
it.

Options: Ignore, Clear

Resistance Temperature Device (RTD) 100 and 1000 Ohm

Use this block to condition a temperature measurement made with an RTD. This FB is found
on the canvas of the FB diagram. The number of these FBs that are available depends on the
number of flex modules with Universal Inputs installed and configured as an RTD with two or
three wires.

The module number shown on the block is the number of the controller’s slot that houses the
flex module with the universal input. The Universal Input number indicates the specific input
on the flex module.

Signals
Direction Label Type Function
Transmitter |- - - - | Analog Supplles‘ scaled, absolute temperature + the offset as a
connection to another FB.
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Sensor Type
Select the input device.

Options: RTD 100 Ohm, RTD 1000 Ohm

RTD Leads
Set the number of sensor leads connected to the flex module.

Options: 2, 3

Display Precision
Set how many decimal places are displayed for the process value and associated parameters
such as set points.

Options: Whole, Tenths, Hundredths, Thousandths
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Calibration Offset

Set a value to add to the measured input value to compensate for sensor placement, lead
wire resistance or other factors that cause the input to vary from the actual process value

Range: -99,999.000 to 99,999.000°F or units Calibration Offset
-55,555 to 55,555°C
Negative Calibration Offset will

= . compensate for the difference
Fl |tel‘ Temafgﬁ“ézr?sﬁdmg between the Sensor Reading and

the Actual Temperature

Set the amount of filtering to apply to the in-
put. Filtering smooths signal fluctuations. In- 1 /
crease the time to increase filtering. Excessive

filtering slows the input’s response.
Range: 0.0 to 60.0 second Actual Process Temperature

Temperature

Input Error Latching

Set whether an input error persists until it is
cleared or clears automatically when the sensor signal returns to a normal level.

Options:

Time

» Off: error clears automatically once the input returns to normal.

e On: error remains active until the input returns to normal and the error is cleared by
the Clear Error parameter.

Clear Error
Set this parameter to Clear to reset the input error after correcting the condition that caused
it.

Options: Ignore, Clear

1K Potentiometer

Use this sensor type to measure and scale a resistance input. These FBs are found on the
canvas of the FB diagram. The number of these FBs that are available depends on the number
of flex modules with universal inputs installed and configured for a potentiometer input.

The module number shown on the block is the number of the controller’s slot that houses the
flex module with the universal input. The Universal Input number indicates the specific input
on the flex module.

Signals
Direction Label Type Function
Transmitter | - - - - | Analog S}Jpplles scaled process value * the offset as a connec-
tion to another FB.
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Sensor Type
To detect and condition a resistance signal for use with other FBs, set Sensor Type to Potenti-
ometer.

Watlow F4T e 205 e Chapter 5 Function Reference



Units
Set the units for the function’s output.
Options:
» Power: the output is a percentage with 100% representing full power and 0% represent-
ing no power.

e Process: the output is in units of measure other than degrees Fahrenheit, degrees Cel-
sius or relative humidity.

» Relative Humidity: the output is a measurement of percent relative humidity (%RH).

« Absolute Temperature: the output is a temperature on the Celsius or Fahrenheit scale.

Scale Low

Set the electrical signal level at which the Range Low setting is the desired indicated process
value. Scale Low and Range Low are the coordinates of a point on the line that relates the
electrical signal to the conditioned process value produced by this block. Consult the hard-
ware specifications for the signal range supported by the specific hardware.

Use to set the minimum value of the process range in electrical units.

Range: -100.0 to 1000.0 VDC
-100.0 to 1000.0 mvDC

Scale High

Set the electrical signal level at which the Range High setting is the desired indicated process
value. Scale High and Range High are the coordinates of a point on the line that relates the
electrical signal to the conditioned process value produced by this block. Consult the hard-
ware specifications for the signal range supported by the specific hardware.

Use to set maximum value of the process range in electrical units.

Range: -100.0 to 1000.0 VDC
-100.0 to 1000.0 mVDC

Range Low

Set the process value to be indicated when the electrical signal is equal to the Scale Low
setting. Scale Low and Range Low are the coordinates of a point on the line that relates the
electrical signal to the conditioned process value produced by this block.

Use to set the minimum value in process units.

Range: -99,999.000 to 99,999.000°F or units
-55,555 to 55,555°C

Range High

Set the process value to be indicated when the electrical signal is equal to the Scale High set-
ting. Scale High and Range High are the coordinates of a point on the line that relates the
electrical signal to the conditioned process value produced by this block.

Use to set the maximum value in process units.

Range: -99,999.000 to 99,999.000°F or units
-55,555 to 55,555°C
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Process Error Enable

Set this parameter to enable low scale input error detection and response. Process inputs do
not have intrinsic open/short detection. To enable detection of process errors set this param-
eter to Low.

Options: Off, Low

Process Error Low Value

When Process Error Enable is set to Low, set the minimum electrical signal level that is con-
sidered a good measurement. If the signal level to the hardware drops below this value, an
error will be triggered.

Range: -100.0 to 1000.0 VDC
-100.0 to 1000.0 mvDC

Display Precision
Set how many decimal places are displayed for the process value and associated parameters
such as set points.

Options: Whole, Tenths, Hundredths, Thousandths

Calibration Offset

Set a value to add to the measured input value to compensate for sensor placement, lead
wire resistance or other factors that cause the input to vary from the actual process value.

Range: -99,999.000 to 99,999.000°F or units e
-55,555 to 55,555°C

Negative Calibration Offset will

. . compensate for the difference

Filter IR UG between the Sensor Reading and
the Actual Temperature

Set the amount of filtering to apply to the in- /
put. Filtering smooths signal fluctuations. In- 1
crease the time to increase filtering. Excessive

filtering slows the input’s response.
Range: 0.0 to 60.0 seconds

Temperature

Actual Process Temperature

Input Error Latching

Set whether an input error persists until it is
cleared or clears automatically when the sensor signal returns to a normal level.

Options:

Time

» Off: error clears automatically once the input returns to normal.

« On: error remains active until the input returns to normal and the error is cleared by
the Clear Error parameter.

Clear Error
Set this parameter to Clear to reset the input error after correcting the condition that caused
it.

Options: Ignore, Clear
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Universal Input Errors

Error Status

Description

None No error is detected.
Open A sensor is broken or disconnected.
Shorted A sensor has failed or is shorted.

Measurement Error

A measurement error has occurred.

Bad Calibration

The controller has not been calibrated.

Ambient Error

The ambient temperature is outside of the controller's operating range.

RTD Error An RTD sensor error has occurred.

Fail A measurement failure has occurred.

Not Sourced An input signal is not connected to a function block's output.

Stale Data Data sourced from another controller has become unavailable.
Variable

Use a variable to allow a user to set and modify an analog or digital signal value that is an in-
put to another block. This block is found in the Function Block Diagram editor’s Library when
working with a controller that offers the Variable block. The number of these blocks available
to be added to the diagram is shown within the parenthesis.

Choose the type of variable with the Data Type parameter. These options for the Data Type
parameter are described in detail in the following sections:

Analog: variable holds a user-set, analog value for use as an input to another block.
Digital: variable holds a user-set, digital or Boolean state for use as an input to another block.

Analog

» Power: Use this function to integrate a user-set, power level or percentage in to the
application. When the Data Type is Analog and Units is Power, the Variable function ap-

pears as shown
Note:

at the left.

When used as the input to the control loop FB, a profile will run in manual mode.
When the profile is not running, the control loop will run in the user defined mode.

» Process: Use this function to integrate a user-set, analog value that has units other than
degrees C or degrees F or is a pure number in to the application. When the Data Type
is Analog and Units is None or Process, the Variable function appears as shown at the

left.

« Relative Humidity: Use this function to integrate a user-set, relative humidity in to the
application. When the Data Type is Analog and Units is Relative Humidity, the Variable
function appears as shown at the left.

» Absolute Temperature: Use this function to integrate a user-set, absolute temperature
in to the application. When the Data Type is Analog and Units is Absolute Temperature,
the Variable function appears as shown at the left. See Units below for more informa-
tion on when to use relative temperature vs. absolute temperature.
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Relative Temperature: Use this function to integrate a user-set, relative temperature
in to the application. When the Data Type is Analog and Units is Relative Temperature,
the Variable function appears as shown at the left. See Units below for more informa-
tion on when to use relative temperature vs. absolute temperature.

Signals
Direction Label Type Function
. The value set by the user with the Analog parameter in the
Transmitter |- - Analog . o . .
units specified with the Units parameter
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Data Type
To configure the variable to hold a user-set, analog value, set Data Type to Analog.

Units
Set the units of the function’s output.

Options:

None: the output is a pure number without units.

Power: the output is a percentage with 100% representing full power, 0% representing
no power and, for some uses, -100% representing full cooling.

Process: the output is in units of measure other than degrees Fahrenheit, degrees Cel-
sius or relative humidity.

Relative Humidity: the output is in percent relative humidity (%RH).

Absolute Temperature: the output is a temperature on the Celsius or Fahrenheit scale.
For example, 33°F as an absolute temperature is one degree above the freezing point
of water. An absolute temperature can be used as a set point or compared with other
temperatures to determine which is hotter or colder.

Relative Temperature: the output is a relative number of degrees, not an absolute
temperature. For example, the difference between the two measured temperatures,
120°C and 100°C is 20 degrees, but it is not the temperature 20°C. A relative tempera-
ture is appropriate for use as a calibration offset or a deviation alarm set point.

Analog
Set the value of the function’s output.

Range: -99,999.000 to 99,999.000
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Digital
Use this block to integrate a digital (on or off) or Boolean (true or false) state in to the appli-
cation.

Signals

Direction Label Type Function
Transmitter |- - - - |Digital The state set by the user with the Digital parameter
Name

Uniquely identify this FB using up to 20 alphanumeric characters.

Data Type
To configure the variable to hold a user-set, digital state or Boolean value, set Data Type to
Digital.
Digital
Set the state of the function’s output.
Options:
e On: On or True
« Off:. Off or False
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6 Chapter 6: Appendix

Communications

The FAT controller is equipped with Modbus® TCP and Standard Commands for Programmable
Instruments as embedded protocols.

Introduction to Standard Commands for Programmable Instruments (SCPI)

This protocol was originally designed in the 1960s by Hewlett-Packard using the IEEE 488
standard (8-bit parallel bus) and was created for the primary purpose of allowing comput-
ers to talk with programmable instrumentation. SCPI commands are ASCIl text strings with a
wide array of defined SCPI commands, all of which are not included in this implementation.
Although the SCPI protocol can be deployed over multiple physical layers Watlow has imple-
mented this protocol over Ethernet port 502. The available SCPI commands are shown below:
1. :SOURCE:CLOOP#:PVALUE? - reads the process value for a control loop
- Example :SOURCE:CLOOP2:PVALUE? - read the process value from control loop 2
2. :SOURCE:CLOOP#:SPOINT? - reads the set point for a control loop
- Example :SOURCE:CLOOP1:SPOINT? - read the set point from control loop 1
3. :SOURCE:CLOOP#:SPOINT <value> - set the set point for a control loop
- Example :SOURCE:CLOOP2:SPOINT 75 - set the set point for control loop 2 to 75
4. :SOURCE:CLOOP#:RTIME? - reads the ramp time for a control loop where # is the control
loop instance
- Example :SOURCE:CLOOP1:RTIME? - read the ramp time for control loop 1
5. :SOURce:CLOop#:RTIMe <numeric value> - Set the ramp time (where # is the control loop
instance)
- Example :SOURCE:CLOOP2:RTIME 15 - set the ramp time for control loop 2
6. :SOURce:CLOop#:RSCAle MINutes - Set the ramp time units to minutes (where # is the con-
trol loop instance)
- Example :SOURCE:CLOOP1:RSCALE MINUTES - set the ramp time units to minutes for
control loop 1
7. :SOURce:CLOop#:RSCAle HOURS - Set the ramp time units to hours (where # is the control
loop instance)
- Example :SOURCE:CLOOP1:RSCALE HOURS - set the ramp time units to hours for con-
trol loop 1
8. :SOURce:CLOop#:RACTion OFF - Set the control loop ramping off (where # is the control
loop instance)
- Example :SOURCE:CLOOP3:RACTION OFF - set ramping off for control loop 3
9. :SOURce:CLOop#:RACTion STArtup - Set the control loop to ramp the set point when the
controller powers on(where # is the control loop instance)

- Example :SOURCE:CLOOP4:RACTION STARTUP - set ramping on at start up for control
loop 4
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10.

11.

12.

13.

14.

15.

16.
17.

18.
19.
20.
21.

:SOURce:CLOop#:RACTion SETPoint - Set the control loop to ramp the set point when the

set point is changed (where # is the control loop instance)

- Example :SOURCE:CLOOP3:RACTION SETPOINT - set ramping on when the set point is
changed for control loop 3

:SOURce:CLOop#:RACTion BOTH - Set the control loop to ramp the set point both when

the controller is powered on and when the set point is changed (where # is the control
loop instance)

- Example :SOURCE:CLOOP2:RACTION BOTH - set ramping on at start up and when set
point is changed for control loop 2

:OUTPut#:STATe? - Query the state of an event output where # is the output number (1-8)

- Example :OUTPUT1:STATE? - query the state of event output 1

:OUTPut#:STATe OFF - Set the event output off where # is the output number (1-8)

- Example :OUTPUT2:STATE OFF - set event output 2 off

:OUTPut#:STATe ON - Set the event output on where # is the output number (1-8)

- Example :OUTPUT3:STATE ON - set event output 3 on

:PROGram:SELected:NUMBer <numeric value> - Set the current profile nhumber

- Example :PROGRAM:SELECTED:NUMBER 1 - set the current profile to profile number 1

:PROGram:SELected:NAME? - Query the current profile name
:PROGram:SELected:STEP <numeric value> - Set the current profile step

- Example :PROGRAM:SELECTED:STEP 1 - set the current profile step to step number 1

:PROGram:SELected:STATe STArt - Start the current profile
:PROGram:SELected:STATe PAUSe - Pause the current profile
:PROGram:SELected:STATe RESume - Resume the current profile
:PROGram:SELected:STATe STOP - Terminate the current profile

Introduction to the Modbus Protocol

Gould Modicon, now called AEG Schneider, first created the protocol Referred to as Modbus
RTU used in process control systems. Modbus provides the advantage of being extremely reli-
able in exchanging information, a highly desirable feature for industrial data communications.
This protocol works on the principle of packet exchanges. The packet contains the address of
the controller to receive the information, a command field that says what is to be done with
the information, and several fields of data. Each FAT parameter has a unique Modbus address
and they can be found in the table below.

All Modbus registers are 16-bits and are listed in the following table as relative addresses (ac-
tual). Some F4T parameters are contained within 32 bits (IEEE float, signed 32 bit), notice that
only one (low order) of the two registers is listed. By default, the low order word contains the
two low bytes of the 32-bit parameter. As an example, in the table below find the Universal

Input and then take a close look at the first member (Analog Input Value). Note that it lists

register 27586. Because this parameter is a float, it is actually represented by registers 27586
(low order bytes) and 27587 (high order bytes) as stated above. The Modbus specification does
not dictate which register should be high or low order therefore, Watlow provides the user the
ability to swap this order.
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Note:
For the purpose of making an easy transition from the F4 to the F4T controller using
Modbus, a special set of the most commonly used F4 registers were created. Notice that
there are two tables of Modbus registers, they are unique sets of registers (not inter-
changeable) and the user must select one set or the other when implementing using
Modbus.

e Map 1 = F4T registers (default)
 Map 2 = Limited set of F4 compatible registers

To change the Modbus mapping using the FA4T front panel:

1. From any screen, push the Menu button

2. Push the Settings button and then the Network button

3. Select the Ethernet communications channel

4. Scroll the screen down to find Data Map and select 1 or 2.

Enabling Data Logging Using Modbus
To enable data logging when using the Modbus communications protocol:
1. Load Modbus register 18888 (Profile Active File Number) with the desired profile number
(1 to 40).
2. Load Modbus register 19038 "Log Data” with 106 (yes).
3. Write Modbus registers to the controller.

Or
Manually enabling data logging (outside of a profile)

1. Think about and modify the following Modbus registers if need be:
- Memory Full Action, Modbus register 42350 [Stop or Overwrite]
- File Size Limit, Modbus register 42372 [20 MB or 1/4 of the available memory]

- Log Interval, Modbus register 42388 [0.1, 0.2, 0.5, 1, 2, 5, 10, 15 and 30 seconds, 1, 2,
5, 10, 15, 30 and 60 minutes]
2. Load Modbus register 42386 "Log Action” with 1782 [start].
3. Write Modbus registers to the controller.

Note:
To see a full listing of data log Modbus registers and associated enumerated values, navi-
gate to the table section entitled "Logging".

Using Modbus to Determine Profile Selection

It is important to know that when creating profiles an index is assigned to each in the order
in which they were created. When defining which profile to run through Modbus it is most im-
portant to understand how the indexing works.

The actual number of profiles within a controller and the index for each can be easily identi-
fied through 41 unique Modbus registers beginning at 48000 (Profile List Count) and a unique
List Member for each profile. If the list of profiles is created once without deletion of any of
those profiles, the List Member Modbus register for any given index will not change. However,
if any profiles are deleted after original creation, the List Members and index values for those
following the deletion point will be modified (shifted up in the profile listing). In the example
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that follows, 6 profiles have been created with given names shown to the left and the associ-
ated Modbus registers (Profile List Member) displayed with index values to the right. With the
profile listing as shown below, Modbus register 48000 (Profile List Count) would be equal to 6.

Profile Listing As Originally Created

Profile Listing (as viewed in controller)

Profile List Member - Modbus Registers

Heat Only 48002 =1
Heat/Cool 48004 = 2
Blk Furnace 48006 = 3
Part Chamber 48008 = 4
Part Cool Down 48010 = 5
Roaster 48012 = 6

To load and run "Part Cool Down" above, the value of 5 would be written to Modbus register
16558 (Start Profile) while then writing 1782 (start) to register 16562 (Profile Action Request).

If the profile listing were modified where Profile 3 is deleted, note the changes in the table
below for the profile listing and associated Profile List Member - Modbus registers.

Profile Listing After Changes
Profile Listing (as viewed in controller) Profile List Member - Modbus Registers
Heat Only 48002 = 1
Heat/Cool 48004 = 2
Part Chamber 48006 = 4
Part Cool Down 48008 = 5
Bean Roaster 48010 = 6

Note that all of the profiles following the deletion point where shifted up (name and index

value) and Modbus register 48000 (Profile List Count) would now be equal to 5. Notice that

for the same profile mentioned above (Part Cool Down) the index did not change but it was
moved from List Member 5 to 4 where index 3 no longer exists.

Modbus Table Orientation

In the tables that follow, each page will contain a header that describes available parameters
and their associated Modbus addresses. Further explanation can be found below. When en-
countered throughout this document, the word "default” implies as shipped from the factory.

@Data Type
and Access

(R/W)

Parameter Name Range Default Modhus® Relative Address @

® Parameter Name - identifies the member name within a particular function.

@ Range - Defines options available for this prompt, i.e., min/max values (numerical), yes/no,
etc... (further explanation below).

® Default - Values as delivered from the factory.

® Data Type and Access (R/W) - Unsigned 16 bit integer, Signed 32-bit, long, string = ASCII (8
bits per character), float = IEEE 754 32-bit, RW = Readable, Writable
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® Modbus Relative Address - ldentifies unique parameters addresses using either the Modbus
RTU or Modbus TCP protocols (further explanation below).

Range

Within this column notice that on occasion there will be numbers found within parenthesis.
These numbers represent the enumerated value for that particular selection. Over Modbus,
range selections can be made simply by writing the enumerated value of choice to the desired
parameter. As an example, find the Sensor Type under the Universal Input. To turn the sen-
sor off using Modbus, simply write the value of 62 (off) to register 27594 (if in slot 1) and send
that value to the controller.

Data Type

Parameter Name Range Default and Access Modbus® Relative Address
(R/W)
Off (62) - 4
Universal Input 1: Module 1, 27594
The_rmocouple (95) Universal Input 1: Module 2, 28034
Millivolts (56) ) . :
Volts (104) unsigned Universal Input 1: Module 3, 28474
Sensor Type Milliamps (112) Thermocouple 16-bit Universal Input 1: Module 4, 28914
AMDS RW Universal Input 1: Module 5, 29354

““““““ Universal Input 1: Module 6, 29794

RTD 1,000 Ohm (114) _
1K Potentiometer (155) Add 110 for the address of the next input

Modbus Relative Address

Within this column the listed address can also be referred to as the base address. To deter-
mine the address of any given member within a particular function see the example below.

To read the third thermocouple value from a Universal Input module (FMHA-RAAA-AAAA, High
Density 1/0) that is placed in slot 5 of the controller follow the steps below:

1. Find the Universal Input and locate the Analog Input Value.

2. Identify the slot (module) in which the module resides and its associated base address
(base address is displayed for each module/slot).

3. Note offset (red arrow) to the next Modbus address from the base, in this case 110.
4. Multiply the displayed offset by two and add that to the base number (110 x 2) + 29346).

Data Type
Parameter Name Range Default and Access Modbus® Relative Address

(R/W)
Universal Input

Universal Input 1: Module 1, 27586
Universal Input 1: Module 2, 28026
Universal Input 1. Module 3, 28466
99,999 to 99,999 IEEE Float ) iversal Input 1: Module 4, 28906

R Universal Input 1: Module 5, 29346

\Universal Input 1: Module 6, 29786
Add 110 for the address of the next input

Analog Input
Value
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FAT Modbus Registers (Map 1)

Parameter Class

Range

Default

Data Type and

Modbus Registers

and Name Attributes
Device Details (See p.17)
Hardware 1D 65535 signed 32-bit 0
Access=R
Software .Release 0To 2147483647 "signed 32-[31't 4
Version Access=R
Software Rrototype 0 To 2147483647 "signed 32-131't 6
Version Access=R
Software Build 0 To 2147483647 signed 32-[31t 8
Number Access=R
Serial Number 0 To 2147483647 signed 32-bit 12
Access=R
Date of Manufacture | 0 To 2147483647 signed 32-bit 14
Access=R
FAT Part Number | 15To 15 ‘string 16
Access=R
. "string
Device Name 0To 32 F4T Access=RW" 46
. "None (61) "unsigned 16-bit
Restore Settings From Factory (31)" None (61) Access = RW" 86
. "OK (138) "unsigned 16-bit
Device Status Fail (32)" Access = R” 90
. "50 Hz (3) "unsigned 16-bit
AC Line Frequency 60 Hz (4)" 60 Hz (4) Access = RW" 94
Display
. . F (30) "unsigned 16-bit
Display Units C (15) F (30) Access = RW" 1328
Alarm (See: p.75)
"Off (62) munsiened 16-bit "Alarm 1: 1330
Type Process Alarm (76) Off (62) Accgéss - RW" Alarm n: 1330+((n-1)*
Deviation Alarm (24)" 100)"
"Both (13) - L "Alarm 1: 1332
Sides High (37) Both (13) “:éli:id_ 1lfwt3't Alarm n: 1332+((n-1)*
Low (53)" N 100)"
" "Alarm 1: 1334
High Set Point | -99999 To 99999 300.0 IEEE Float Alarm n: 1334+((n-1)*
Access=RW "
100)
" "Alarm 1: 1336
Low Set Point | -99999 To 99999 32.0 IEEE Float Alarm n: 1336+((n-1)*
Access=RW "
100)
" "Alarm 1: 1338
Hysteresis 0.001 To 9999 1.0 IEEE Float Alarm n: 1338+((n-1)*
Access=RW "
100)
. . "Alarm 1: 1340
. . "Off (62) "unsigned 16-bit . g
Silencing On (63)" Off (62) Access = RW" Alarm n: 134"0+((n 1)
100)
. . . "Alarm 1: 1342
. "Non-Latching (60) i . "unsigned 16-bit . g
Latching Latching (49)" Non-Latching (60) Access = RW" Alarm n.1:)?64)1"2+((n 1)
"Off (62) "
. . Alarm 1: 1344
. Startup (88) "unsigned 16-bit . e
Blocking Set Point (85) Off (62) Access = RW" Alarm n.1 2)3;1"4+((n 1)
Both (13)"
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Parameter Class

Range

Default

Data Type and

Modbus Registers

and Name Attributes
. . "Alarm 1: 1346
: "Close On Alarm (17) "unsigned 16-bit X e
Logic Open On Alarm (66)" Close On Alarm (17) Access = RW" Alarm n.1:)34)1"6+((n 1)
I . "Alarm 1: 1348
Delay Time 0 To 9999 0 unsigned 16-.t.)lt Alarm n: 1348+((n-1)*
Access=RW "
100)
. . "Alarm 1: 1350
"On (63) "unsigned 16-bit . g
Output Value Off (62)" Access = R Alarm n: 135£)+((n 1)
100)
. . "Alarm 1: 1352
"Ignore (204) "unsigned 16-bit . Ly
Clear Alarm Clear (129)" Ignore (204) Access = RW" Alarm n.1 :Jé?"b((n 1)
. . "Alarm 1: 1354
. "lgnore (204) "unsigned 16-bit . g
Silence Alarm Silence Alarms (108)" Ignore (204) Access = RW" Alarm n.1 2)?)5)3"4+((n 1)
"Startup (88)
None (61) " .
Blocked (12) "unsigned 16-bit Alarm 1: 1356
Alarm State " Alarm n: 1356+((n-1)
Alarm Low (8) Access = R 100)"
Alarm High (7)
Error (28)"
" I . "Alarm 1: 1358
Alarm Latched No (39) | unsigned 16-bit Alarm n: 1358+((n-1)*
Yes (106) Access = R "
100)
. - . "Alarm 1: 1360
Alarm Silenced No (59) " unsigned 16-..b]t Alarm n: 1360+((n-1)*
Yes (106) Access = R "
100)
" I . "Alarm 1: 1362
Alarm Clearable No (59) " unsigned 16-..b]t Alarm n: 1362+((n-1)*
Yes (106) Access = R "
100)
- " "Alarm 1: 1370
Alarm Working Process -99999 To 99999 IEEE Floa}' Alarm n: 1370+((n-1)*
Value Access=R "
100)
" "Alarm 1: 1378
Source Value B | -99999 To 99999 IEEE Float Alarm n: 1378+((n-1)*
Access=R "
100)
. . "Alarm 1: 1386
"On (63) "unsigned 16-bit . g
Source Value C Off (62)" Access = R Alarm n: 138"6+((n 1)
100)
. . . "Alarm 1: 1388
- . "High (37) . "unsigned 16-bit . g
Silence Active Level Low (53)" High (37) Access = RW" Alarm n.1 2) (3)2)3"8+((n 1)
. . "Alarm 1: 1396
On (63) "unsigned 16-bit . Ly
Source Value D Off (62) Access = R Alarm n: 139"6+((n 1)
100)
. . . "Alarm 1: 1398
. "High (37) . "unsigned 16-bit . g
Clear Active Level Low (53) High (37) Access = RW" Alarm n.1 2)?)?'8+((n 1)
. . "Alarm 1: 1406
On (63) "unsigned 16-bit . g
Source Value E Off (62) Access = R Alarm n: 140"6+((n 1)
100)
. . . "Alarm 1: 1408
. "High (37) . "unsigned 16-bit . Ly
Off Active Level Low (53)" High (37) Access = RW" Alarm n.1 2)3(;)"8+((n 1)
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Parameter Class

Range

Default

Data Type and

Modbus Registers

and Name Attributes
"None (61)
Open (65)
Shorted (127)
Measurement Error (140)
Bad Calibration Data " .
Error (139) ‘unsigned 16-bit Alarrﬁle:\r'nui;::::-ﬂ*
Ambient Error (9) Access = R" '1 00)"
RTD Error (141)
Fail (32)
Math Error (1423)
Not Sourced (246)
Stale (1617)"
. . "Alarm 1: 1418
. "Off (62) "unsigned 16-bit . (%
Display On (63)" On (63) Access = RW" Alarm n: 141"8+((n 1)
100)
Control Loop (see: p.104)
"Off (62) . L "Control Loop 1: 2730
Control Mode Auto (10) Auto (10) u:zlgér::i 1;Wt.).]t Control Loop n:
Manual (54)" 2730+((n-1)* 160)"
" — . "Control Loop 1: 2732
Heat Algorithm ()F:D/(Z):cf) (64" PID (71) “:éli:id_ 1;\,'\/[3“ Control Loop n:
N 2732+((n-1)* 160)"
" I . "Control Loop 1: 2734
Cool Algorithm (;:D/(é:‘f) (64)" PID (71) u:;gé:(;d_ 1;\;\/?“ Control Loop n:
N 2734+((n-1)* 160)"
" "Control Loop 1: 2736
Integral 1 0 To 99999 180.0 A!Ef:sigis Control Loop n:
2736+((n-1)* 160)"
" "Control Loop 1: 2738
Derivative 1 0 To 99999 0.0 /;E;ESE_[%%; Control Loop n:
B 2738+((n-1)* 160)"
" "Control Loop 1: 2740
Dead Band -1000 To 1000 0.0 A!EEESSFLCI;?/\E Control Loop n:
2740+((n-1)* 160)"
. " "Control Loop 1: 2742
Heat ;;‘:]‘zf:t‘onal 0.001 To 99999 25.0 A"C':fgsigij Control Loop n:
2742+((n-1)* 160)"
" "Control Loop 1: 2744
OL‘/ StfefreHsst 0.001 To 99999 3.0 I;Efgsi‘@s Control Loop n:
Y - 2744+((n-1)* 160)"
. " "Control Loop 1: 2746
Cool ;;°npd°qt‘°"al 0.001 To 99999 25.0 A'EEESSF:‘F’{%& Control Loop n:
2746+((n-1)* 160)"
. "EEE Float "Control Loop 1: 2748
On/Off Cool Hysteresis | 0.001 To 99999 3.0 . Control Loop n:
Access=RW

2748+((n-1)* 160)"

"Under (99) I . "Control Loop 1: 2750
A Ar‘ét::f/’gr‘fess Critical (21) Critical (21) “:;‘Ci:‘:d_ 1;Wt3't Control Loop n:
g2 Over (69)" - 2750+((n-1)* 160)"
" "Control Loop 1: 2752
Autotune Set Point 50 To 200 90.0 A!Ef;:}g%& Control Loop n:
B 2752+((n-1)* 160)"
" — . "Control Loop 1: 2754
Autotune Y'l(; :?32) No (59) u:gg;id: 1;Wt3]t Control Loop n:
2754+((n-1)* 160)"
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Parameter Class

Range

Default

Data Type and

Modbus Registers

and Name Attributes
- . "Control Loop 1: 2756
TRU-TUNE+ Band | 0 To 100 0 “"Z‘Cgcr;‘zs_:&'/?'t Control Loop n:
B 2756+((n-1)* 160)"
I . "Control Loop 1: 2758
TRU-TUNE+ Gain 1To 6 3 uisclg,ensesti:\;\?llt Control Loop n:
2758+((n-1)* 160)"
"Off (62) "
. - . Control Loop 1: 2760
Cool Output Curve Non ‘T”ear curve 1 (214) Off (62) unsigned 16 ?]t Control Loop n:
Non-linear curve 2 Access = RW ¥ "
" 2760+((n-1)* 160)
(215)
Open Loop Detect "No (59) "unsigned 16-bit Control Loop 1: 2.762
Enable Yes (106)" No (59) Access = RW" Control Loop n:
2762+((n-1)* 160)"
R . "Control Loop 1: 2764
Open "T"i‘r’T‘]’eDeteCt 0To 9999 240 “"Zlig‘:i;%ﬁ't Control Loop n:
2764+((n-1)* 160)"
" "Control Loop 1: 2766
Open Loop Detect | 44999 1 99999 10.0 IEEE Float Control Loop n:
Deviation Access=RW

2766+((n-1)* 160)"

Control Loop Error

"None (61)
Open Loop (1274)
Reversed Loop (1275)"

"unsigned 16-bit
Access = R"

"Control Loop 1: 2768

Control Loop n:
2768+((n-1)* 160)"

Clear Error

"Clear (129)

Ignore (204)

"unsigned 16-bit

"Control Loop 1: 2770

Control Loop n:

Ignore (204) Access = RW 2770+((n-1)* 160)"
" "Control Loop 1: 2772
Peltier Delay 0To 5 0.0 A"c-:feEss—loR?/\E Control Loop n:
B 2772+((n-1)* 160)"
o ' "EEE Float Control Loop 1: 2774
Minimum Set Point -99999 To 99999 -99999 Access=RW" Control Loop n:
2774+((n-1)* 160)"
_ _ "EEE Float Control Loop 1: 2.776
Maximum Set Point | -99999 To 99999 99999 Access=RW" Control Loop n:
2776+((n-1)* 160)"
- " "Control Loop 1: 2778
M‘”‘mpuorcvg‘ra”“al -100 To 100 -100.0 /;ffg;f‘@j Control Loop n:
B 2778+((n-1)* 160)"
. " "Control Loop 1: 2780
Maxm;Lcl)Tveﬁﬁanual -100 To 100 100.0 A!Efgssl::lge\‘/\s Control Loop n:
2780+((n-1)* 160)"
- . " "Control Loop 1: 2782
Set Point mnpf)?;t?o‘“t] To [Max 75.0 A'ECE;SF:‘;?,E Control Loop n:
2782+((n-1)* 160)"
- " "Control Loop 1: 2784
Manual Power Emgf;\/\?ﬁ;ﬂ I:)c;v\:/vc—:érr]] To 0.0 AlcEfgsstﬁ Control Loop n:
B 2784+((n-1)* 160)"
. . " "Control Loop 1: 2786
Idle Set Point gl\é\::npzeiar:tl]?omt] To [Max 75.0 Afgfgsg—lg?/\i Control Loop n:
B 2786+((n-1)* 160)"
"Off (62) "
— . Control Loop 1: 2788
Auto-to-Manual Power Bympless Transfer (14) User (100) unsigned 16_?“ Control Loop n:
Fixed Power (33) Access = RW 2788+((n-1)* 160)"
User (100)"
"Off (62) " .
Bumpless Transfer (14) "unsigned 16-bit Control Loop 1 2,790
Input Error Power . User (100) " Control Loop n:
Fixed Power (33) Access = RW 2790+((n-1)* 160)"
User (100)"
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Parameter Class

Range

Default

Data Type and

Modbus Registers

Set Point (85)

Access = RW"

and Name Attributes
: " "Control Loop 1: 2792
Fixed Power mgf;\/\i\?ﬁ:\ll l;c;v:ve‘err]] To 0.0 A"c-:feEss—ch;%\E Control Loop n:
B 2792+((n-1)* 160)"
"Off (62) "
— . Control Loop 1: 2794
Ramp Action startup (88) Off (62) unsigned 16-bit Control Loop n:

2794+((n-1)* 160)"

Both (13)"
" — . "Control Loop 1: 2796
Ramp Scale A:(;E;Ses(?g;) Minutes (57) u:(ige:id- 1;\;\/?“ Control Loop n:
N 2796+((n-1)* 160)"
" "Control Loop 1: 2798
Ramp Rate 0 To 99999 1.0 A!EEESSFLCI;&\‘/\E Control Loop n:
2798+((n-1)* 160)"
" R . "Control Loop 1: 2800
Remote Set Point Y,\:; 2?32) No (59) u:gfg:i 1;W?]t Control Loop n:
2800+((n-1)* 160)"
" I . "Control Loop 1: 2802
Remote Set Point Type N‘?::Sa(l1(05) 4)" Auto (10) u:slger;;ed_ 1;V_V?It Control Loop n:
N 2802+((n-1)* 160)"
" "Control Loop 1: 2804
Heat Power 0 To 100 chcEestlS?{E Control Loop n:
2804+((n-1)* 160)"
" "Control Loop 1: 2806
Cool Power -100 To O fchels:slSEE Control Loop n:
2806+((n-1)* 160)"
" "Control Loop 1: 2808
ControlPI;(\):grOutput -100 To 100 fchestl?EE Control Loop n:
B 2808+((n-1)* 160)"
" "Control Loop 1: 2810
Closed-Loop Set Point | -99999 To 99999 EchestlSEE Control Loop n:
2810+((n-1)* 160)"
; " "Control Loop 1: 2812
Open-L:(c))\i)leVrVorkmg -100 To 100 fchestlggf Control Loop n:
2812+((n-1)* 160)"
"Off (62) I i "Control Loop 1: 2814
Control Mode Active | Auto (10) ur:;%:gjznb]t Control Loop n:
Manual (54)" N 2814+((n-1)* 160)"
"Off (62) "
— . Control Loop 1: 2816
Control Action Cool (20) Heat (36) unsigned 16-t.).lt Control Loop n:
Heat (36) Access = RW 2816+((n-1)* 160)"
Both (13)"
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Parameter Class
and Name

Range

Default

Data Type and
Attributes

Modbus Registers

Autotune Status

"Off (62)

Waiting For Cross 1+
(119)

Waiting For Cross 1-
(120)

Waiting For Cross 2+
(121)

Waiting For Cross 2-
(122)

Waiting For Cross 3+

"unsigned 16-bit

"Control Loop 1: 2818

Control Loop n:

(123) Access = R" N "
Waiting For Cross 3- 2818+((n-1)" 160)
(150)
Measuring Max Peak
(151)
Measuring Min Peak
(152)
Calculating (153)
Complete (18)
Timeout (118)"
" "Control Loop 1: 2820
Working Process Value | -99999 To 99999 fche:slSEE Control Loop n:
2820+((n-1)* 160)"
" "Control Loop 1: 2824
Profile Set Point Value | 99999 To 99999 IAEcEcEestlggf Control Loop n:

2824+((n-1)* 160)"

PID Set Crossover

"Process Value (241)

Process Value (241)

"unsigned 16-bit

"Control Loop 1: 2826

Control Loop n:

Set Point (85) Access = RW 2826+((n-1)* 160)"
PID Set 1 to 2 -99999 To [Crossover "IEEE Float Control Loop 1 2,828
Crossover 2-1] [Range Low] Access=RW" control Loop n:
2828+((n-1)* 160)"
PID Set 2 to 3 [Crossover 1 +1] To "IEEE Float Control Loop 1: 2.830
Crossover [Crossover 3-1] [Range Low] Access=RW" control Loop n:
2830+((n-1)* 160)"
PID Set 3 to 4 [Crossover 2 +1] To "|EEE Float Control Loop 1: 2832
Crossover [Crossover 4-1] [Range Low] Access=RW" control Loop n:
2832+((n-1)* 160)"
PID Set 4 to 5 [Crossover 3 +1] To [Range Low] "IEEE Float Cogz:]c;lrclf 3201 : nZ'834
Crossover 99999 g Access=RW" P

2834+((n-1)* 160)"

PID Set Active

1To 5

"unsigned 8-bit

"Control Loop 1: 2836

Control Loop n:

Access=R 2836+((n-1)* 160)"
: " "Control Loop 1: 2838
Heat g;c:l%o;tlonal 0.001 To 99999 25.0 ‘AIEEESEOR%; Control Loop n:
- 2838+((n-1)* 160)"
; " "Control Loop 1: 2840
Cool Proportional | 0.001 To 99999 25.0 o o, Control Loop n:
2840+((n-1)* 160)"
" "Control Loop 1: 2842
Integral 2 0 To 99999 180.0 Affgsigw Control Loop n:
2842+((n-1)* 160)"
" "Control Loop 1: 2844
Derivative 2 0 To 99999 0.0 A"éf;ig%& Control Loop n:
B 2844+((n-1)* 160)"
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Parameter Class

Range

Default

Data Type and

Modbus Registers

and Name Attributes
. " "Control Loop 1: 2846
Heat g;‘;l?;t‘o“al 0.001 To 99999 25.0 /;CEEESEE%%; Control Loop n:
B 2846+((n-1)* 160)"
. " "Control Loop 1: 2848
Cool Proportional | 0001 To 99999 25.0 o o, Control Loop n:
2848+((n-1)* 160)"
" "Control Loop 1: 2850
Integral 3 0 To 99999 180.0 Affgsizw Control Loop n:
2850+((n-1)* 160)"
" "Control Loop 1: 2852
Derivative 3 0 To 99999 0.0 A"C-:E(SSE_[OR%\E Control Loop n:
B 2852+((n-1)* 160)"
. " "Control Loop 1: 2854
Feat Proportional | 0.001 To 99999 25.0 A Lo, Control Loop n:
2854+((n-1)* 160)"
: " "Control Loop 1: 2856
Cool Proportional | 0,001 To 99999 25.0 e o Control Loop n:
2856+((n-1)* 160)"
" "Control Loop 1: 2858
Integral 4 0 To 99999 180.0 A"czfgs:—lg?/\g Control Loop n:
B 2858+((n-1)* 160)"
" "Control Loop 1: 2860
Derivative 4 0 To 99999 0.0 A!EEES;[%%& Control Loop n:
2860+((n-1)* 160)"
: " "Control Loop 1: 2862
reat Proportional | 9,001 To 99999 25.0 ek Tloat, Control Loop n:
2862+((n-1)* 160)"
. " "Control Loop 1: 2864
Cool Proportional | 0,001 To 99999 25.0 oo o, Control Loop n:
B 2864+((n-1)* 160)"
" "Control Loop 1: 2866
Integral 5 0 To 99999 180.0 A!Ef:sig?/\j Control Loop n:
2866+((n-1)* 160)"
" "Control Loop 1: 2868
Derivative 5 0 To 99999 0.0 /;EfeEss-loRE\l/\s Control Loop n:
B 2868+((n-1)* 160)"
I . "Control Loop 1: 2870
Number of PID Sets 1To 5 1 uzsclfgsesci:\;\?llt Control Loop n:
2870+((n-1)* 160)"
" — . "Control Loop 1: 2872
TRU-TUNE+ Enable YZ‘; 2?32)“ No (59) “:g‘cir:i 1;’\;/?“ Control Loop n:
2872+((n-1)* 160)"
"User (100) - . "Control Loop 1: 2874
Profile End Action Off (62) User (100) u:slge:‘:d_ 1;W?lt Control Loop n:
Hold (47)" h 2874+((n-1)* 160)"
. " "Control Loop 1: 2876
RemOt\fale; Point | 99999 To 99999 '/chcEe;lfﬁf Control Loop n:
2876+((n-1)* 160)"
" "Control Loop 1: 2880
Set Point -99999 To 99999 fchels:slSEE Control Loop n:
2880+((n-1)* 160)"
Cascade Loop (see: p.84)
"Off (62) . o "Cascade Loop 1: 4010
Control Mode Auto (10) Auto (10) u:zlgér:dz 1;Wt.).]t Cascade Loop n:
Manual (54)" 4010+((n-1)* 200)"
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"Off (62) I . "Cascade Loop 1: 4012
Control Mode Active | Auto (10) urzlgnedjflg'blt Cascade Loop n:
Manual (54)" ceess = 4012+((n-1)* 200)"
Off (62) "Cascade Loop 1: 4014
Control Action Cool (20) Heat (36) unsigned 16-?“ Cascade Loop n:
Heat (36) Access = RW 4014+((n-1)* 200)"
Both (13)"
"Under (99) I . "Cascade Loop 1: 4016
Ag:rl:etsc:':\tlgr?ess Critical (21) Critical (21) u:ii:gi 1|§’V_Vl2]t Cascade Loop n:
Over (69)" 4016+((n-1)* 200)"
" "Cascade Loop 1: 4018
Autotune Set Point 50 To 200 90.0 AICEEESELEE\‘/\S Cascade Loop n:
4018+((n-1)* 200)"
" I . "Cascade Loop 1: 4020
Autotune Y,\:; 2?32) No (59) u:‘:slciﬁd: 1&_\}2“ Cascade Loop n:
4020+((n-1)* 200)"
"Off (62)
Waiting For Cross 1+
(119)
Waiting For Cross 1-
(120)
Waiting For Cross 2+
(121)
Waiting For Cross 2-
(122) "Cascade Loop 1: 4022
Waiting For Cross 3+ "unsigned 16-bit -
Autotune Status " Cascade Loop n:
(123) Access = R 4022+((n-1)* 200)"
Waiting For Cross 3-
(150)
Measuring Max Peak
(151)
Measuring Min Peak
(152)
Calculating (153)
Complete (18)
Timeout (118)"
Open Loop Detect "No (59) "unsigned 16-bit Cascade Loop 1: 4_024
Enable Yes (106)" No (59) Access = RW" Cascade Loop n:
4024+((n-1)* 200)"
I . "Cascade Loop 1: 4026
Open I_Toicr)]E)eDetect 0 To 9999 240 unzlcsir;i;jzaz\-/!')lt Cascade Loop n:
4026+((n-1)* 200)"
" "Cascade Loop 1: 4028
Ope”D Loop Detect | g9999 16 99999 10.0 IEEE Float Cascade Loop n:
eviation Access=RW

4028+((n-1)* 200)"

Control Loop Error

"None (61)
Open Loop (1274)

Reversed Loop (1275)"

"unsigned 16-bit
Access = R"

"Cascade Loop 1: 4030
Cascade Loop n:
4030+((n-1)* 200)"

"Clear (129)

"unsigned 16-bit

"Cascade Loop 1: 4032

Clear Error " Ignore (204) e Cascade Loop n:
Ignore (204) Access = RW 4032+((n-1)* 200)"

o _ "IEEE Float "Cascade Loop 1: 4034
Minimum Set Point | -99999 To 99999 -99999 Access=RW" Cascade Loop n:
- 4034+((n-1)* 200)"

' . "|EEE Float "Cascade Loop 1: 4036
Maximum Set Point | -99999 To 99999 99999 Access=RW" Cascade Loop n:
4036+((n-1)* 200)"
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- " "Cascade Loop 1: 4038
M‘”‘mpuorw‘ra”“al -100 To 100 -100.0 A'ff;iﬁ Cascade Loop n:
B 4038+((n-1)* 200)"
. " "Cascade Loop 1: 4040
Maxm;Lcl)Tveﬁﬁanual -100 To 100 100.0 A!Efgssl::lge\l/\s Cascade Loop n:
4040+((n-1)* 200)"
. . " "Cascade Loop 1: 4042
Set Point mnpf)?;t?o‘“t] To [Max 75.0 A'ECE;SFL‘F’QE Cascade Loop n:
4042+((n-1)* 200)"
Manual Power [Min Manual Power] To 0.0 "IEEE Float Cazt;::i: dI;OEEOL: :.044
[Max Manual Power] Access=RW 4044+((n-1)* 200)"
. . " "Cascade Loop 1: 4046
Idle Set Point gl\é\lnpz?rt]t;’omt] To [Max 75.0 A!EE:S;[E%& Cascade Loop n:
4046+((n-1)* 200)"
"Off (62) "
— . Cascade Loop 1: 4048
Auto-to-Manual Power Bympless Transfer (14) User (100) unsigned 16 ?]t Cascade Loop n:
Fixed Power (33) Access = RW 4048+((n-1)* 200)"
User (100)"
"Off (62) " .
Bumpless Transfer (14) "unsigned 16-bit Cascade Loop 1: 4.050
Input Error Power . User (100) " Cascade Loop n:
Fixed Power (33) Access = RW 4050+((n-1)* 200)"
User (100)"
; " "Cascade Loop 1: 4052
Fixed Power m]arlﬁz\l\aa:\lf;ll I:)%vvvveerr]] To 0.0 AIEEESQORTIE Cascade Loop n:
4052+((n-1)* 200)"
"Off (62) "
I . Cascade Loop 1: 4054
Ramp Action startup (88) Off (62) unsigned 16-bit Cascade Loop n:

Set Point (85)

Access = RW"

4054+((n-1)* 200)"

Both (13)"
" —— . "Cascade Loop 1: 4056
Ramp Scale NI\-:zEESesO((;;) Minutes (57) u:cs;gér:i 1;W?]t Cascade Loop n:
4056+((n-1)* 200)"
" "Cascade Loop 1: 4058
Ramp Rate 0 To 99999 1.0 A"c-:feEss—ch;%\E Cascade Loop n:
B 4058+((n-1)* 200)"
" I . "Cascade Loop 1: 4060
Remote Set Point Y'\(lecs) E?gé) No (59) u:csligsdz 1;Wt.).]t Cascade Loop n:
4060+((n-1)* 200)"
" — . "Cascade Loop 1: 4062
Remote Set Point Type N?::Sa(s(of)) 4" Auto (10) u:é;i:ii 1Ffwt3]t Cascade Loop n:
4062+((n-1)* 200)"
"Off (62) "
- I . Cascade Loop 1: 4064
Cool Output Curve Non-l!near curve 1 (214) Off (62) unsigned 16-?“ Cascade Loop n:
Non-linear curve 2 Access = RW A "
" 4064+((n-1)* 200)
(215)
. " "Cascade Loop 1: 4066
Heat Broportiona | 4,001 To 99999 25.0 o Lo, Cascade Loop n:
P 4066+((n-1)* 200)"
: " "Cascade Loop 1: 4068
SootPropotonal 0,001 To 99999
P - 4068+((n-1)* 200)"
" "Cascade Loop 1: 4070
Integral Inner Loop 1 0 To 99999 180.0 A!EEESSFLE%\E Cascade Loop n:
4070+((n-1)* 200)"
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At " "Cascade Loop 1: 4072
Der1vat1ve1lnner Loop 0 To 99999 0.0 ;Efgss_[o@s Cascade Loop n:
B 4072+((n-1)* 200)"
; " "Cascade Loop 1: 4074
peat Propartons 0,001 To 99999 250 T o e
P - 4074+((n-1)* 200)"
; " "Cascade Loop 1: 4076
ool Provrtone .00t To 990 25,0 ety
4076+((n-1)* 200)"
" "Cascade Loop 1: 4078
Integral Inner Loop 2 | 0 To 99999 180.0 A"éf;ig%& Cascade Loop n:
B 4078+((n-1)* 200)"
. " "Cascade Loop 1: 4080
Der1vat1ve2Inner Loop 0To 99999 0.0 A!EE:S;[(;\\/\E Cascade Loop n:
4080+((n-1)* 200)"
: " "Cascade Loop 1: 4082
poat Propartonel 0,001 To 99999 250 R | oo
P 4082+((n-1)* 200)"
; " "Cascade Loop 1: 4084
Sool Propertor | .001To 5555 250 LR Cascade Loop
P - 4084+((n-1)* 200)"
" "Cascade Loop 1: 4086
Integral Inner Loop 3 | 0 To 99999 180.0 Afffgsg—lg?/\g Cascade Loop n:
B 4086+((n-1)* 200)"
. " "Cascade Loop 1: 4088
De”vat"’e;"”er Loob | 6 16 99999 0.0 I;ECEGESQOR?,E Cascade Loop n:
4088+((n-1)* 200)"
: " "Cascade Loop 1: 4090
et Proporinal | 0.001 To 5o 250 LR Caade Loop
P - 4090+((n-1)* 200)"
: " "Cascade Loop 1: 4092
Band Imer Loop 4| 0:001T0 99999 25.0 nccessrw | Coscade Loop
P 4092+((n-1)* 200)"
" "Cascade Loop 1: 4094
Integral Inner Loop 4 | 0 To 99999 180.0 AIEEeEsE-lORE\lAE Cascade Loop n:
B 4094+((n-1)* 200)"
s " "Cascade Loop 1: 4096
Der1vat1ve4|nner Loop 0To 99999 0.0 A!CE(I;:ESSF:lcé%s Cascade Loop n:
4096+((n-1)* 200)"
: " "Cascade Loop 1: 4098
peat PropOrtional 001 To 9999 250 ety
P 4098+((n-1)* 200)"
; " "Cascade Loop 1: 4100
SootProportona 0,001 To 99999 250 Rl e
P - 4100+((n-1)* 200)"
" "Cascade Loop 1: 4102
Integral Inner Loop 5 | 0 To 99999 180.0 A!EEESSFECI;?/\E Cascade Loop n:
B 4102+((n-1)* 200)"
N " "Cascade Loop 1: 4104
De”vat"’es'“”er Loob | 5 16 99999 0.0 A'ff;iﬁ Cascade Loop n:
4104+((n-1)* 200)"
" "Cascade Loop 1: 4106
Inner Loop Deadband | -1000 To 1000 0.0 A"c-:feEss—loR?/\E Cascade Loop n:
B 4106+((n-1)* 200)"
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" "Cascade Loop 1: 4108
Inﬁ:;tLﬁOEtgrr;/s(ijsﬁ 0.001 To 99999 3.0 ,;CEEESEOR?; Cascade Loop n:
Y - 4108+((n-1)* 200)"
" "Cascade Loop 1: 4110
'”gsgl"ﬁo_ftgrzg gf 0.001 To 99999 3.0 A!EE(ESSFLCI;&\I/\E Cascade Loop n:
Yy 4110+((n-1)* 200)"
Outer Loop Heat | "PID (71) "unsigned 16-bit | Cascade Loop 1: 4112
Algorithm On / Off (64)" PID (71) Access = RW" Cascade Loop n:
4112+((n-1)* 200)"
" I . "Cascade Loop 1: 4114
Outer Loop Cool PID (71) PID (71) unsigned 16-bit Cascade Loop n:

Algorithm

On / Off (64)"

Access = RW"

4114+((n-1)* 200)"

PID Set Crossover

"Process Value (241)

Process Value (241)

"unsigned 16-bit

"Cascade Loop 1: 4116

Cascade Loop n:

Set Point (85) Access = RW 4116+((n-1)* 200)"
PID Set 1 to 2 299999 To [Crossover . "|EEE Float Cascade Loop 1: 4118
Crossover 2-1] [Range High] Access—RW" Cascade Loop n:
4118+((n-1)* 200)"
PID Set 2 to 3 [Crossover 1 +1] To . "|EEE Float Cascade Loop 1: 4120
Crossover [Crossover 3-1] [Range High] Access=RW" Cascade Loop n:
4120+((n-1)* 200)"
PID Set 3 to 4 [Crossover 2 +1] To . "IEEE Float Cascade Loop 1: 4.1 22
Crossover [Crossover 4-1] [Range High] Access=RW" Cascade Loop n:
4122+((n-1)* 200)"
PID Set 4 to 5 [Crossover 3 +1] To . "|EEE Float Cascade Loop 1: 4124
Crossover 99999 [Range High] Access=RW" Cascade Loop n:
4124+((n-1)* 200)"
: " "Cascade Loop 1: 4126
et poportional | .001To 99999
P - 4126+((n-1)* 200)"
: " "Cascade Loop 1: 4128
gand Outor Loop 1| 0-001 T0 99999 25.0 accessrw | Coscade Loop
P 4128+((n-1)* 200)"
" "Cascade Loop 1: 4130
Integral Outer Loop 1 | 0 To 99999 180.0 AIEEeEsE-lORE\lAE Cascade Loop n:
B 4130+((n-1)* 200)"
s " "Cascade Loop 1: 4132
Derivative 1Outer Loop 0To 99999 0.0 A!CE(I;:ESSF:lcé%s Cascade Loop n:
4132+((n-1)* 200)"
: " "Cascade Loop 1: 4134
et Broporional | 0,001 To 59999
P 4134+((n-1)* 200)"
; " "Cascade Loop 1: 4136
ook proptone | 0.001To 99999
P - 4136+((n-1)* 200)"
" "Cascade Loop 1: 4138
Integral Outer Loop 2 | 0 To 99999 180.0 A!EEESSFLE%\E Cascade Loop n:
4138+((n-1)* 200)"
. " "Cascade Loop 1: 4140
perivative Outer Loob | 1o 99999 0.0 ot o, Cascade Loop n:
4140+((n-1)* 200)"
; " "Cascade Loop 1: 4142
et broportionl | .001To 99999
P - 4142+((n-1)* 200)"
w ° o r iX
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; " "Cascade Loop 1: 4144
oo roportnal | .001 o oo
P - 4144+((n-1)* 200)"
" "Cascade Loop 1: 4146
Integral Outer Loop 3 | 0 To 99999 180.0 A!Ef;:}g%& Cascade Loop n:
- 4146+((n-1)* 200)"
At " "Cascade Loop 1: 4148
perivative ButerLoop | g 1o 99999 0.0 o o Cascade Loop n:
4148+((n-1)* 200)"
; " "Cascade Loop 1: 4150
et Proprtonl | .001 To 555
P - 4150+((n-1)* 200)"
: " "Cascade Loop 1: 4152
oo roportnal | o.001 o oo
P - 4152+((n-1)* 200)"
" "Cascade Loop 1: 4154
Integral Outer Loop 4 | 0 To 99999 180.0 A!EE;;[RE Cascade Loop n:
4154+((n-1)* 200)"
s " "Cascade Loop 1: 4156
Derivative futer Loop 0 To 99999 0.0 ';EE(SS:_[CI;;E Cascade Loop n:
B 4156+((n-1)* 200)"
: " "Cascade Loop 1: 4158
et Propotonal 0,001 To 9999
P 4158+((n-1)* 200)"
; " "Cascade Loop 1: 4160
§o0- proportional | 0.001 To 99999 25.0 ek Tloat, Cascade Loop n:
P 4160+((n-1)* 200)"
" "Cascade Loop 1: 4162
Integral Outer Loop 5 | 0 To 99999 180.0 Aflczfgs:—lz?/\g Cascade Loop n:
B 4162+((n-1)* 200)"
. " "Cascade Loop 1: 4164
Derivative 50 uter Loop 0 To 99999 0.0 Affgsigis Cascade Loop n:
4164+((n-1)* 200)"
" "Cascade Loop 1: 4166
Outer Loop Deadband | -1000 To 1000 0.0 AIEEeEsE-lORE\lAE Cascade Loop n:
B 4166+((n-1)* 200)"
" "Cascade Loop 1: 4168
Range Low -99999 To 99999 0.0 A!EEESSFLCI;?/\E Cascade Loop n:
4168+((n-1)* 200)"
" "Cascade Loop 1: 4170
Range High -99999 To 99999 1.0 A"C':CE:SQ‘@ Cascade Loop n:
4170+((n-1)* 200)"
I . "Cascade Loop 1: 4172
Number of PID Sets 1To 5 1 ulrlsclfgfis\;\?.]t Cascade Loop n:
B 4172+((n-1)* 200)"
" "Cascade Loop 1: 4174
Cascade Heat Power | 0 To 100 chcEestlSEE Cascade Loop n:
4174+((n-1)* 200)"
" "Cascade Loop 1: 4176
Cascade Cool Power |-100To 0 fchels:slSEE Cascade Loop n:
4176+((n-1)* 200)"
" "Cascade Loop 1: 4178
Cascade Power -100 To 100 fchestl?EE Cascade Loop n:
B 4178+((n-1)* 200)"
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; " "Cascade Loop 1: 4180
Outer W‘\’/;kl‘l;"eg Process | 99999 To 99999 '/fcheZ?Ef Cascade Loop n:
B 4180+((n-1)* 200)"
. " "Cascade Loop 1: 4182
Inner Wf/r:l‘ﬂg Process | 99999 To 99999 fCECEeESl?Ef Cascade Loop n:
- 4182+((n-1)* 200)"
" "Cascade Loop 1: 4184
Remote Source Value |-99999 To 99999 fchestlSEE Cascade Loop n:
4184+((n-1)* 200)"
" "Cascade Loop 1: 4186
Profile Set Point Value | -99999 To 99999 chcEestl?EE Cascade Loop n:
B 4186+((n-1)* 200)"
. " "Cascade Loop 1: 4188
Inner Lgfgsesjt Point | 99999 To 99999 '/fchestlf?{f Cascade Loop n:
4188+((n-1)* 200)"
; " "Cascade Loop 1: 4190
Outer Lgl% Zesdet Point -99999 To 99999 I,chcEesF:SEE Cascade Loop n:
4190+((n-1)* 200)"
"User (100) P s "Cascade Loop 1: 4192
Profile End Action Off (62) User (100) u:;gé:(:d_ ?W?lt Cascade Loop n:
Hold (47)" h 4192+((n-1)* 200)"

Function

"Process (75)
Deviation (1807)"

Process (75)

"unsigned 16-bit
Access = RW"

"Cascade Loop 1: 4194

Cascade Loop n:
4194+((n-1)* 200)"

Inner Loop Heat

"PID (71)

"unsigned 16-bit

"Cascade Loop 1: 4196

. . PID (71) o Cascade Loop n:
Algorithm On / Off (64) Access = RW 4196+((n-1)* 200)"
Inner Loop Cool "PID (71) "unsigned 16-bit Cascade Loop 1: 4.198
Algorithm On / Off (64)" PID (71) Access = RW" Cascade Loop n:

4198+((n-1)* 200)"
Simple Set Point | "On (63) 6 “unsigned 16-bit | Cascade Loop 1: 4200
Enable Off (62)" Off (62) Access = RW" Cascade Loop n:
4200+((n-1)* 200)"
— . "Cascade Loop 1: 4202
Inner ;(::(zt)v :ID Set 170 5 unzlf,cn;ci_SP:"blt Cascade Loop n:
B 4202+((n-1)* 200)"
. . " "Cascade Loop 1: 4206
Set Point ,[SAé\lan?;tl]Domt] To [Max [AI::CECEeESlSEE Cascade Loop n:
4206+((n-1)* 200)"
Compare (see: p.99)
" "Compare 1: 4822
Source Value A | -99999 To 99999 IEEE Float Compare n: 4822+((n-
Access=R % 4Mn
1)* 40)
" "Compare 1: 4824
Source Value B -99999 To 99999 IEEE Float" Compare n: 4824+((n-
Access=R &AM\
1)* 40)
"Off (62)
Greater Than (1435)
Less Than (1436) nunsiened 16-bit "Compare 1: 4826
Function Equal To (1437) Off (62) Accgess — RW" Compare n: 4826+((n-
Not Equal To (1438) N 1)* 40)"
Greater or Equal (1439)
Less or Equal (1440)"
" — . "Compare 1: 4828
On (63) unsigned 16-bit ; i
Output Value Off (62)" Access = R” Compare *n. 42328+((n
1)* 40)
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" "Compare 1: 4830
Tolerance 0 To 99999 0.1 IEEE Float" Compare n: 4830+((n-
Access=RW

1)* 40)"

Error Handling

"True Good (1476)
True Bad (1477)

False Good (1478)
False Bad (1479)"

False Bad (1479)

"unsigned 16-bit
Access = RW"

"Compare 1: 4832
Compare n: 4832+((n-
1)* 40)"

Error

"None (61)

Open (65)

Shorted (127)
Measurement Error (140)
Bad Calibration Data
(139)

Ambient Error (9)
RTD Error (141)

Fail (32)

Math Error (1423)
Not Sourced (246)
Stale (1617)"

"unsigned 16-bit
Access = R"

"Compare 1: 4834
Compare n: 4834+((n-
1)* 40)"

Counter (See: p.117)

"Counter 1: 5462

Function

Up (1456)

"On (63) "unsigned 16-bit ) i
Source Value A Off (62)" Access = R " Counter ? 54"62+((n
1)* 50)
" I . "Counter 1: 5464
Source Value B on (63)., unsigned 16-.t.)]t Counter n: 5464+((n-
Off (62) Access = R . B
1)* 50)
"Up (1456) “unsigned 16-bit Counter 1: 5466

Counter n: 5466+((n-

Down (1457) Access = RW 1)* 50)"
- . "Counter 1: 5468
"On (63) "unsigned 16-bit . i
Output Value Off (62)" Access = R” Counter ? 54"68+((n
1)* 50)
"High (37) . L "Counter 1: 5470
Count Active Level Low (53) High (37) u:ii';idz 1;Wt.).]t Counter n: 5470+((n-
Both (13)" 1)* 50)"
- I . "Counter 1: 5472
Reset Active Level High (37..) High (37) unsigned 16_?“ Counter n: 5472+((n-
Low (53) Access = RW 1)* 50)"
"unsigned 16-bit "Counter 1: 5474
Load Value 0 To 9999 0 g . Counter n: 5474+((n-
Access=RW % B0
1)* 50)
"unsigned 16-bit "Counter 1: 5476
Target Value 0 To 9999 9999 g . Counter n: 5476+((n-
Access=RW % EA\
1)* 50)
I . "Counter 1: 5478
Count 0To 9999 unsigned 160t Counter n: 5478+((n-
Access=R "
1)* 50)
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"None (61)
Open (65)
Shorted (127)
Measurement Error (140)
Bad Calibration Data " .
: (139) “unsigned 16-bit Counter 1: 5480
rror - " Counter n: 5480+((n-
Ambient Error (9) Access = R 1)* 50)"
RTD Error (141)
Fail (32)
Math Error (1423)
Not Sourced (246)
Stale (1617)"
" - . "Counter 1: 5482
Latching Y'\:e(; 2?32) No (59) u:ige:i(i 1|§V_Vt3]t Counter n: 5482+((n-
1)* 50)
Current Input (See: p.120)
"Current 1: Module 1,
6250
Current 1: Module 2,
6330
Current 1: Module 3,
6410
" Current 1: Module 4,
Current Read 0 to 9999 I,fc;EcEestlfgf 6490
Current 1: Module 5,
6570
Current 1: Module 6,
6650
Add 80 for the
address of the next
Current Input”
"Current 1: Module 1,
6252
Current 1: Module 2,
6332
Current 1: Module 3,
6412
"None (61) — . Current 1: Module 4,
Current Error Shorted (127) urx1gned_16lg'blt 6492
Open (65)" ceess = Current 1: Module 5,
6572
Current 1: Module 6,
6652
Add 80 for the
address of the next
Current Input”
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"Current 1: Module 1,
6254
Current 1: Module 2,
6334
Current 1: Module 3,
6414
"None (61) I . Current 1: Module 4,
Heater Error High (37) ”r;:‘g”edfz.b't 6494
Low (53)" ceess = Current 1: Module 5,
6574
Current 1: Module 6,
6654
Add 80 for the
address of the next
Current Input”

"Current 1: Module 1,
6256
Current 1: Module 2,
6336
Current 1: Module 3,
6416
Current 1: Module 4,
6496
Current 1: Module 5,
6576
Current 1: Module 6,
6656
Add 80 for the
address of the next
Current Input”

"No (59)
Yes (106)"

"unsigned 16-bit

No (59) Access = RW"

Indicate Reading

"Current 1: Module 1,
6258
Current 1: Module 2,
6338
Current 1: Module 3,
6418
Current 1: Module 4,
6498
Current 1: Module 5,
6578
Current 1: Module 6,
6658
Add 80 for the
address of the next
Current Input”

"Off (62)
High (37)
Low (53)
Both (13)"

"unsigned 16-bit

Sides Access = RW"

Off (62)

"Current 1: Module 1,
6262
Current 1: Module 2,
6342
Current 1: Module 3,
6422
" Current 1: Module 4,
sample and Hold | 0 to 9999 - fff;:ﬁf 6502
Current 1: Module 5,
6582
Current 1: Module 6,
6662
Add 80 for the
address of the next
Current Input”
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"Current 1: Module 1,
6264
Current 1: Module 2,
6344
Current 1: Module 3,
6424
" Current 1: Module 4,
High Set Point -99999 To 99999 50.0 A"c-:feEssl,:ioR%\s 6504
Current 1: Module 5,
6584
Current 1: Module 6,
6664
Add 80 for the
address of the next
Current Input”

"Current 1: Module 1,
6266
Current 1: Module 2,
6346
Current 1: Module 3,
6426
" Current 1: Module 4,
Low Set Point | -99999 To 99999 0.0 o o, 6506
Current 1: Module 5,
6586
Current 1: Module 6,
6666
Add 80 for the
address of the next
Current Input”

"Current 1: Module 1,
6268
Current 1: Module 2,
6348
Current 1: Module 3,
6428
" Current 1: Module 4,

Current Gain .- .- - [AI::cEcEestlSEE 6508
Current 1: Module 5,
6588
Current 1: Module 6,
6668
Add 80 for the
address of the next
Current Input”

"Current 1: Module 1,
6270
Current 1: Module 2,
6350
Current 1: Module 3,
6430
" Current 1: Module 4,
Heater Offset -99999 To 99999 0.0 A"c-:fgszgé\ll\s 6510
Current 1: Module 5,
6590
Current 1: Module 6,
6670
Add 80 for the
address of the next
Current Input”
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Data Type and
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Detection Threshold

3To 59

"unsigned 16-bit
Access=RW"

"Current 1: Module 1,

6272
Current 1: Module 2,
6352
Current 1: Module 3,
6432
Current 1: Module 4,
6512
Current 1: Module 5,
6592
Current 1: Module 6,
6672
Add 80 for the
address of the next
Current Input”

Current Actual Power

"IEEE Float
Access=R"

"Current 1: Module 1,
6288
Current 1: Module 2,
6368
Current 1: Module 3,
6448
Current 1: Module 4,
6528
Current 1: Module 5,
6608
Current 1: Module 6,
6688
Add 80 for the
address of the next
Current Input”

Current Input Error
Status

"None (61)
Fail (32)"

"unsigned 16-bit
Access = R"

"Current 1: Module 1,
6290
Current 1: Module 2,
6370
Current 1: Module 3,
6450
Current 1: Module 4,
6530
Current 1: Module 5,
6610
Current 1: Module 6,
6690
Add 80 for the
address of the next
Current Input”

Input Scaling

0 To 99999

50.0

"IEEE Float
Access=RW"

"Current 1: Module 1,
6292
Current 1: Module 2,
6372
Current 1: Module 3,
6452
Current 1: Module 4,
6532
Current 1: Module 5,
6612
Current 1: Module 6,
6692
Add 80 for the
address of the next
Current Input”
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Parameter Class

Data Type and

and Name Range Default Atiributes Modbus Registers
Ethernet, Modbus
. . "F (30) "unsigned 16-bit
Display Units C (15)" F (30) Access = RW" 6730
"No (59) "unsigned 16-bit
Modbus TCP Enable Yes (106)" Yes (106) Access = RW" 6734
"High Low (1330) . "unsigned 16-bit
Modbus Word Order Low High (1331)" Low High (1331) Access = RW" 6736
"No (59) "unsigned 16-bit
EtherNet/IP Enable Yes (106)" Yes (106) Access = RW" 6738
"1To 2
1=F4T Modbus Register I .
Data Map Set 1 ”21‘?2;‘1:\;5.“ 6740
2=F4 Compatible B
Register Set”
"DHCP (1281) "unsigned 16-bit
IP Address Mode Fixed (1284)" DHCP (1281) Access = RW" 6760
IP Fixed Address Part 0To 255 192 unsigned 8-b"1t 6762
1 Access=RW
IP Fixed Address Part 0To 255 168 "unsigned 8-b"it 6764
2 Access=RW
IP Fixed Address Part "unsigned 8-bit
3 0To 255 0 Access—RW" 6766
IP Fixed Address Part 0To 255 222 "unsigned 8-b"it 6768
4 Access=RW
IP Fixed Address Part 0To 255 0 unsigned 8-b“1t 6770
5 Access=RW
IP Fixed Address Part "unsigned 8-bit
6 0 To 255 0 Access=RW" 6772
IP Fixed Subnet Part 1 | 0 To 255 255 unsigned 8-bit 6774
Access=RW
IP Fixed Subnet Part 2 | 0 To 255 255 unsigned 8-bit 6776
Access=RW
IP Fixed Subnet Part 3 | 0 To 255 255 unsigned 8-bit 6778
Access=RW
IP Fixed Subnet Part 4 | 0 To 255 0 unsigned 8-bit 6780
Access=RW
IP Fixed Subnet Part 5 | 0 To 255 0 unsigned 8-bit 6782
Access=RW
IP Fixed Subnet Part 6 | 0 To 255 0 unsigned 8-bit 6784
Access=RW
Fixed IP Gateway "unsigned 8-bit
Part 1 0To 25 0 Access=RW" 6786
Fixed IP Gateway "unsigned 8-bit
Part 2 0To 255 0 Access=RW" 6788
Fixed IP Gateway "unsigned 8-bit
Part 3 0To 255 0 Access=RW" 6790
Fixed IP Gateway "unsigned 8-bit
Part 4 0To 255 0 Access=RW" 6792
Fixed IP Gateway "unsigned 8-bit
Part 5 0To 255 0 Access=RW" 6794
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Fixed IP Gateway "unsigned 8-bit
Part 6 0To 255 0 Access=RW" 6796
"None (61)
Actual IP Addressing | DHCP (1281) "unsigned 16-bit 6798
Mode Fixed (1284) Access = R"
Fail (32)"
IP Actual Address 0To 255 unsigned 8-P1t 6806
Part 1 Access=R
IP Actual Address "unsigned 8-bit
Part 2 0To 255 Access=R" 6808
IP Actual Address "unsigned 8-bit
Part 3 0To 255 e ess R 6810
IP Actual Address "unsigned 8-bit
Part 4 0To 255 Access=R" 6512
IP Actual Address "unsigned 8-bit
Part 5 0To 255 rosso 6814
IP Actual Address "unsigned 8-bit
Part 6 0To 255 Access=R" 6816
MAC Address 0To 255 unsigned 8-bit 6818
Access=R
MAC Address 0To 255 unsigned 8-bit 6820
Access=R
MAC Address 0To 255 “unsigned 8-bit 6822
Access=R
MAC Address 0To 255 unsigned 8-bit 6824
Access=R
MAC Address 0To 255 unsigned 8-bit 6826
Access=R
MAC Address 0To 255 unsigned 8-bit 6828

Access=R"

Key (See: p.128)

"Momentary (1714) "Function Key 1: 6840

"unsigned 16-bit

Function Toggle (1713) Momentary (1714) o Function Key n:
On Pulse (1471)" Access = RW 6840+((n-1)* 20)"
" "Function Key 1: 6842
Time 0 To 99999 1.0 Aflcifgsigu Function Key n:
6842+((n-1)* 20)"
" - . "Function Key 1: 6844
Input State oof? ((2;)).. ur;;;%:_‘:gj;b]t Function Key n:
N 6844+((n-1)* 20)"
" — . "Function Key 1: 6850
Key Action UDO\(/:ZS(;‘)‘..S 7 Up (1456) u:zlgér:dz 1;\;\;.).“ Function Key n:
P 6850+((n-1)* 20)"
"None (61)
Open (65)
Shorted (127)
Measurement Error (140)
Bad Calibration Data " . .
(139) “unsigned 16-bit | T unction Key 1: 6852
Error . " Function Key n:
Ambient Error (9) Access = R 6852+((n-1)* 20)"
RTD Error (141)
Fail (32)

Math Error (1423)
Not Sourced (246)
Stale (1617)"
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Logic (See p.138)
T . "Logic 1: 6968
On (63) unsigned 16-bit L e
Source Value A Off (62) Access = R " Logic n: gg;’:ﬂ8+((n 1)
—— . "Logic 1: 6970
On (63) unsigned 16-bit L e
Source Value B Off (62)" Access = R " Logic n: 88)7"()+((n 1)
R . "Logic 1: 6972
On (63) unsigned 16-bit 2 g
Source Value C Off (62) Access = R " Logic n: 83)7"2+((n 1)
- . "Logic 1: 6974
On (63) unsigned 16-bit L e
Source Value D Off (62) Access = R " Logic n: 88)7"4+((n 1)
— . "Logic 1: 6976
On (63) unsigned 16-bit L e
Source Value E Off (62)" Access = R Logic n: 88)7"6+((n 1)
R . “"Logic 1: 6978
On (63) unsigned 16-bit 2 g
Source Value F Off (62) Access = R” Logic n: 88)7"8+((n 1)
—— . "Logic 1: 6980
On (63) unsigned 16-bit L e
Source Value G Off (62) Access = R" Logic n: ggf"oﬂ(n 1)
" R . "Logic 1: 6982
On (63) unsigned 16-bit L e
Source Value H Off (62)" Access = R” Logic n: ggﬁb((n 1)
"Off (62)
And (1426)
Nand (1427)
Or (1442) N L “"Logic 1: 6984
Function Nor (1443) Off (62) “:cs‘ci’:i 1Ff’wt3't Logic n: 6984+((n-1)*
Equal To (1437) 90)"
Not Equal To (1438)
Latch (1444)
RS Flip Flop (1693)"
" —— . "Logic 1: 6986
On (63) unsigned 16-bit L e
Output Value Off (62)" Access = R" Logic n: ggﬁ(ﬁ((n 1)
"True Good (1476) s
. . Logic 1: 6988
. True Bad (1477) unsigned 16-bit o g
Error Handling False Good (1478) False Bad (1479) Access = RW" Logic n: 88$'8+((n 1)
False Bad (1479)"
"None (61)
Open (65)
Shorted (127)
Measurement Error (140)
Bad Calibration Data W4l
Error (139) ‘unsigned 16-bit Lo ilgong'i;éoig(?r?-1)*
Ambient Error (9) Access = R" gic n: 90)"
RTD Error (141)
Fail (32)
Math Error (1423)
Not Sourced (246)
Stale (1617)"
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Limit (See: p.130)

Hysteresis

0.001 To 9999

3.0

"IEEE Float
Access=RW"

"Limit 1: Module 1,
11242

Limit 1: Module 2,
11302

Limit 1: Module 3,
11362

Limit 1: Module 4,
11422

Limit 1: Module 5,
11482

Limit 1: Module 6,
11542"

Low Limit Set Point

[Min Set Point] To [Max
Set Point]

0.0

"IEEE Float
Access=RW"

"Limit 1: Module 1,
11244

Limit 1: Module 2,
11304

Limit 1: Module 3,
11364

Limit 1: Module 4,
11424

Limit 1: Module 5,
11484

Limit 1: Module 6,
11544"

High Limit Set Point

[Min Set Point] To [Max
Set Point]

0.0

"IEEE Float
Access=RW"

"Limit 1: Module 1,
11246

Limit 1: Module 2,
11306

Limit 1: Module 3,
11366

Limit 1: Module 4,
11426

Limit 1: Module 5,
11486

Limit 1: Module 6,
11546"

Sides

"Both (13)
High (37)
Low (53)"

Both (13)

"unsigned 16-bit
Access = RW"

"Limit 1: Module 1,
11248

Limit 1: Module 2,
11308

Limit 1: Module 3,
11368

Limit 1: Module 4,
11428

Limit 1: Module 5,
11488

Limit 1: Module 6,
11548"
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Data Type and
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Limit State

"Off (62)

None (61)
Limit High (51)
Limit Low (52)
Error (28)"

"unsigned 16-bit
Access = R"

"Limit 1: Module 1,
11250

Limit 1: Module 2,
11310

Limit 1: Module 3,
11370

Limit 1: Module 4,
11430

Limit 1: Module 5,
11490

Limit 1: Module 6,
11550"

Output Value

"On (63)
Off (62)"

"unsigned 16-bit
Access = R"

"Limit 1: Module 1,
11252

Limit 1: Module 2,
11312

Limit 1: Module 3,
11372

Limit 1: Module 4,
11432

Limit 1: Module 5,
11492

Limit 1: Module 6,
11552"

Maximum Set Point

-99999 To 99999

99999

"IEEE Float
Access=RW"

"Limit 1: Module 1,
11256

Limit 1: Module 2,
11316

Limit 1: Module 3,
11376

Limit 1: Module 4,
11436

Limit 1: Module 5,
11496

Limit 1: Module 6,
11556"

Minimum Set Point

-99999 To 99999

-99999

"IEEE Float
Access=RW"

"Limit 1: Module 1,
11258

Limit 1: Module 2,
11318

Limit 1: Module 3,
11378

Limit 1: Module 4,
11438

Limit 1: Module 5,
11498

Limit 1: Module 6,
11558"

Limit Status

"Fail (32)
Safe (1667)"

"unsigned 16-bit
Access = R"

"Limit 1: Module 1,
11264

Limit 1: Module 2,
11324

Limit 1: Module 3,
11384

Limit 1: Module 4,
11444

Limit 1: Module 5,
11504

Limit 1: Module 6,
11564"
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Default

Data Type and
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Clear Limit

"Clear (129)
Ignore (204)"

Ignore (204)

"unsigned 16-bit
Access = RW"

"Limit 1: Module 1,
11266

Limit 1: Module 2,
11326

Limit 1: Module 3,
11386

Limit 1: Module 4,
11446

Limit 1: Module 5,
11506

Limit 1: Module 6,
11566"

Source Value A

"On (63)
Off (62)"

"unsigned 16-bit
Access =R "

"Limit 1: Module 1,
11274

Limit 1: Module 2,
11334

Limit 1: Module 3,
11394

Limit 1: Module 4,
11454

Limit 1: Module 5,
11514

Limit 1: Module 6,
11574"

Source Value B

"IEEE Float
Access= R"

"Limit 1: Module 1,
11282

Limit 1: Module 2,
11342

Limit 1: Module 3,
11402

Limit 1: Module 4,
11462

Limit 1: Module 5,
11522

Limit 1: Module 6,
11582"

Error

"None (61)

Open (65)

Shorted (127)
Measurement Error (140)
Bad Calibration Data
(139)

Ambient Error (9)
RTD Error (141)

Fail (32)

Math Error (1423)
Not Sourced (246)
Stale (1617)"

"unsigned 16-bit
Access = R"

"Limit 1: Module 1,
11288

Limit 1: Module 2,
11348

Limit 1: Module 3,
11408

Limit 1: Module 4,
11468

Limit 1: Module 5,
11528

Limit 1: Module 6,
11588"

Linearization (See p.132)

Source Value A

"IEEE Float
Access=R "

"Linearization 1: 11606
Linearization n:
11606+((n-1)* 70)"

Function

"Off (62)
Interpolated (1482)
Stepped (1483)"

Off (62)

"unsigned 16-bit
Access = RW"

"Linearization 1: 11608
Linearization n:
11608+((n-1)* 70)"

Offset

-99999 To 99999

"IEEE Float
Access=RW"

"Linearization 1: 11610
Linearization n:
11610+((n-1)* 70)"
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Data Type and
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" “"Linearization 1: 11612
Output Value -99999 To 99999 fchestl?EE Linearization n:
B 11612+((n-1)* 70)"
" “Linearization 1: 11614
Input Point 1 -99999 To 99999 0.0 A!Ef;:}g%& Linearization n:
B 11614+((n-1)* 70)"
" “"Linearization 1: 11616
Input Point 2 -99999 To 99999 1.0 A'ECE;E:‘F’S; Linearization n:
11616+((n-1)* 70)"
" “"Linearization 1: 11618
Input Point 3 -99999 To 99999 2.0 A"éf;ig%& Linearization n:
B 11618+((n-1)* 70)"
" "Linearization 1: 11620
Input Point 4 -99999 To 99999 3.0 A!Ef:sg—lga\‘/\s Linearization n:
B 11620+((n-1)* 70)"
" "Linearization 1: 11622
Input Point 5 -99999 To 99999 4.0 A'Efggi‘@j Linearization n:
B 11622+((n-1)* 70)"
" "Linearization 1: 11624
Input Point 6 -99999 To 99999 5.0 A"czfgs:—lg?/\g Linearization n:
B 11624+((n-1)* 70)"
" "Linearization 1: 11626
Input Point 7 -99999 To 99999 6.0 /;cheEsstg%\s Linearization n:
B 11626+((n-1)* 70)"
" “"Linearization 1: 11628
Input Point 8 -99999 To 99999 7.0 /;EfeEss—loR?/\s Linearization n:
B 11628+((n-1)* 70)"
" “"Linearization 1: 11630
Input Point 9 -99999 To 99999 8.0 Aflczfgs:—lz?/\g Linearization n:
B 11630+((n-1)* 70)"
" "Linearization 1: 11632
Input Point 10 | 99999 To 99999 9.0 A o, Linearization n:
11632+((n-1)* 70)"
" “"Linearization 1: 11634
Output Point 1 -99999 To 99999 0.0 AIEEeEsE-lORE\lAE Linearization n:
B 11634+((n-1)* 70)"
" “Linearization 1: 11636
QOutput Point 2 -99999 To 99999 1.0 A!EEESSFLCI;?/\E Linearization n:
11636+((n-1)* 70)"
" "Linearization 1: 11638
Output Point 3 | -99999 To 99999 2.0 A"C':CE:SQ‘@ Linearization n:
11638+((n-1)* 70)"
" "Linearization 1: 11640
Output Point 4 -99999 To 99999 3.0 AIEEeESE-l(I:\i/\E Linearization n:
B 11640+((n-1)* 70)"
" “Linearization 1: 11642
Output Point 5 -99999 To 99999 4.0 A!EEESSFLE%\E Linearization n:
11642+((n-1)* 70)"
" "Linearization 1: 11644
Output Point 6 | -99999 To 99999 5.0 A'ff;iﬁ Linearization n:
11644+((n-1)* 70)"
" "Linearization 1: 11646
Output Point 7 -99999 To 99999 6.0 A"c-:feEss—loR?/\E Linearization n:
B 11646+((n-1)* 70)"
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" “"Linearization 1: 11648
Output Point 8 -99999 To 99999 7.0 A"c-:feEss—ch;%\E Linearization n:
B 11648+((n-1)* 70)"
" "Linearization 1: 11650
Output Point 9 -99999 To 99999 8.0 A!Efgssl::lge\l/\s Linearization n:
11650+((n-1)* 70)"
" “"Linearization 1: 11652
Output Point 10 | -99999 To 99999 9.0 IEEE Float Linearization n:
Access=RW

11652+((n-1)* 70)"

"None (61)
Open (65)
Shorted (127)

Measurement Error (140)

Bad Calibration Data
(139)

"unsigned 16-bit

"Linearization 1: 11654

Error Ambient Error (9) Access = R" 1I1_16n5e4a+r(1(z:_t11())*n7r(1):)"
RTD Error (141)
Fail (32)
Math Error (1423)
Not Sourced (246)
Stale (1617)"
"Source (1539)
None (61)
Absolute Temperature
(1540) e
. Relative Temperature "unsigned 16-bit L1ne§r1za"c1on‘1. 11.656
Units Source (1539) N Linearization n:
(1541) Access = RW 11656+((n-1)* 70)"
Power (73)
Process (75)
Relative Humidity
(1538)"
Math (See: p.147)
" "Math 1: 12190
Source Value A | -99999 To 99999 IEEE Float Math n: 12190+((n-1)*
Access=R 80)"
" "Math 1: 12192
Source Value B 299999 To 99999 IEEE Float Math n: 12192+((n-1)*
Access=R "
80)
" "Math 1: 12194
Source Value C 299999 To 99999 IEEE Float Math n: 12194+((n-1)*
Access=R "
80)
" "Math 1: 12196
Source Value D -99999 To 99999 IEEE Float Math n: 12196+((n-1)*
Access=R

80)"

Source Value E

"On (63)
Off (62)"

"unsigned 16-bit
Access = R"

"Math 1: 12198
Math n: 12198+((n-1)*
80)"
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Pascal (1674)
Atmosphere (1675)"

Access = RW"

and Name Attributes
"Off (62)
Average (1367)
Process Scale (1371)
Deviation Scale (1372)
Switch Over (1370)
Differential (1373)
Ratio (1374)
Add (1375) "
. . . Math 1: 12200
. Multiply (1376) "unsigned 16-bit . e
Function Absolute Difference Off (62) Access = RW" Math n: 18202)90+((n R
(1377)
Minimum (1378)
Maximum (1379)
Square Root (1380)
Sample and Hold (1381)
Pressure to Altitude
(1649)
Dew Point (1650)"
" "Math 1: 12202
Output Value -99999 To 99999 IEEE Float Math n: 12202+((n-1)*
Access=R 80)"
" "Math 1: 12204
Offset -99999 To 99999 0 IEEE Float Math n: 12204+((n-1)*
Access=RW 80)"
" "Math 1: 12206
Scale Low 199999 To 99999 0.0 IEEE Float Math n: 12206+((n-1)*
Access=RW 80)"
" "Math 1: 12208
Scale High -99999 To 99999 1.0 IEEE Float Math n: 12208+((n-1)*
Access=RW 80)"
" "Math 1: 12210
Range Low -99999 To 99999 0.0 IEEE Float Math n: 12210+((n-1)*
Access=RW 80)"
" "Math 1: 12212
Range High 199999 To 99999 1.0 IEEE Float Math n: 12212+((n-1)*
Access=RW 80)"
" "Math 1: 12214
Filter 0To 60 0.0 IEEE Float Math n: 12214+((n-1)*
Access=RW "
80)
"None (61)
Open (65)
Shorted (127)
Measurement Error (140)
Bad Calibration Data " .
Error (139) ‘unsigned 16-bit Matr:V\ r?th1 21211612(1(:-1)*
Ambient Error (9) Access = R" ) 80)"
RTD Error (141)
Fail (32)
Math Error (1423)
Not Sourced (246)
Stale (1617)"
"PSI (1671)
mbar (1672) munsiened 16-bit "Math 1: 12218
Pressure Units Torr (1673) PSI (1671) g Math n: 12218+((n-1)*

80)"

Altitude Units

"Feet (1676)
Kilofeet (1677)"

Kilofeet (1677)

"unsigned 16-bit
Access = RW"

"Math 1: 12220
Math n: 12220+((n-1)*
80)"
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"Source (1539)
None (61)
Absolute Temperature
(1540) .
. . . Math 1: 12222
. Relative Temperature "unsigned 16-bit . e
Units (1541) Source (1539) Access = RW" Math n: 18202)%2+((n 1)
Power (73)
Process (75)
Relative Humidity
(1538)"
Modbus RTU
. . "F (30) "unsigned 16-bit
Display Units C (15)" F (30) Access = RW" 14080
"9600 (188) - L
Baud Rate 19200 (189) 9600 (188) “:z‘ci';‘:d_ g’w?'t 14084
38400 (190)" N
"None (61) . L
Parity Even (191) None (61) “:Z“Cir::i g’wt.’.'t 14086
Odd (192)"
Modbus Address | 1To 247 1 unsigned 8-bit 14088
Access=RW
"High Low (1330) . "unsigned 16-bit
Modbus Word Order Low High (1331)" Low High (1331) Access = RW" 14092
"1To 2
1=F4T Modbus Register I .
Data Map Set 1 uii‘g::i:\;\?.]t 14094
2=F4 Compatible
Register Set”
Process Variable (See: p.167)
"Process Variable 1:
Source Value A "IEEE Float 14130
Access=R " Process Variable n:
14130+((n-1)* 70)"
"Process Variable 1:
Source Value B "IEEE Float 14132
Access=R " Process Variable n:
14132+((n-1)* 70)"
"Process Variable 1:
Source Value C "IEEE Float 14134
Access=R " Process Variable n:
14134+((n-1)* 70)"
"Process Variable 1:
Source Value D "IEEE Float 14136
Access=R " Process Variable n:
14136+((n-1)* 70)"
"Process Variable 1:
Source Value E On (63) "unsigned 16-bit 14138
Off (62) Access = R" Process Variable n:

14138+((n-1)* 70)"
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and Name Attributes
"Off (62)
Sensor Backup (1201)
Average (1367)
Crossover (1368)
Wet Bulb / Dry Bulb
(1369)
Switch Over (1370)
Differential (1373)
Ratio (1374) "Process Variable 1:
. Add (1375) "unsigned 16-bit 14140
Function Multiply (1376) Off (62) Access = RW" Process Variable n:
Absolute Difference 14140+((n-1)* 70)"
(1377)
Minimum (1378)
Maximum (1379)
Square Root (1380)
Vaisala RH
Compensation (1648)
Pressure to Altitude
(1649)"
"Process Variable 1:
"IEEE Float 14142
Output Value Access=R" Process Variable n:
14142+((n-1)* 70)"
"Process Variable 1:
"IEEE Float 14144
Offset "99999 To 99999 0 Access=RW" Process Variable n:
14144+((n-1)* 70)"
"Process Variable 1:
. "IEEE Float 14146
Crossover Point -99999 To 99999 100.0 Access=RW" Process Variable n:
14146+((n-1)* 70)"
"Process Variable 1:
"IEEE Float 14148
Crossover Band -99999 To 99999 10.0 Access=RW" Process Variable n:
14148+((n-1)* 70)"
"Process Variable 1:
. "IEEE Float 14150
Filter 0To 60 0.0 Access=RW" Process Variable n:
14150+ ((n-1)* 70)"
"None (61)
Open (65)
Shorted (127)
Measurement Error (140)
Bad Calibration Data "Process Variable 1:
Elor (139) "unsigned 16-bit 14152
Ambient Error (9) Access = R" Process Variable n:
RTD Error (141) 14152+((n-1)* 70)"
Fail (32)
Math Error (1423)
Not Sourced (246)
Stale (1617)"
PSI (1671) "Process Variable 1:
mbar (1672) "unsigned 16-bit 14154
Pressure Units Torr (1673) PSI (1671) g N . .
Access = RW Process Variable n:
Pascal (1674) 14154+((n-1)* 70)"
Atmosphere (1675)"
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Altitude Units

"Feet (1676)

Kilofeet (1677)

"unsigned 16-bit

"Process Variable 1:
14156

Kilofeet (1677)" Access = RW" Process Variable n:
14156+((n-1)* 70)"
"Process Variable 1:
. "IEEE Float 14158
Barometric Pressure 10 To 16 14.7 Access=RW" Process Variable n:
14158+((n-1)* 70)"
Real Time Clock (See: p.14)
Time of Day 0To 86399 unsigned 32-bit 14660
Access=R
"unsigned 8-bit
Hours 0To 23 Access=RW" 14664
. "unsigned 8-bit
Minutes 0To 59 Access=RW" 14666
"unsigned 8-bit
Seconds 0To 59 Access=RW" 14668
"unsigned 8-bit
Month 1To 12 Access—RW" 14670
"unsigned 8-bit
Date 1To 31 Access—RW" 14672
Year 2008 To 2100 unsigned 16-bit 14674
Access=RW
Special Output Function (See: p.179)
"Special Output
" Function 1: 14708
Source Value A ,IAE:Ecistl—os t Special Output
- Function n: 14708+((n-
1)* 80)"
"Special Output
" Function 1: 14710
Source Value B l\EcEciszlf; t Special Output
Function n: 14710+((n-
1)* 80)"
"Off (62) "Special Output
Compressor Control munsiened 16-bit Function 1: 14712
Function (1506) Off (62) Accgéss - RW" Special Output
Sequencer (1507) N Function n: 14712+((n-
Motorized Valve (1508)" 1)* 80)"
"Special Output
" Function 1: 14714
Output Value 1 fche:sl?EE Special Output
B Function n: 14714+((n-
1)* 80)"
"None (61)
Open (65)
Shorted (127)
Measurement Error (140) " .
Bad Calibration Data Speqal O_UtPUt
P . Function 1: 14716
Error (139) unsigned 16-bit Special Output
Ambient Error (9) Access = R" P . 7p
RTD Error (141) Function T 14" 16+((n-
Fail (32) 1)" 80)
Math Error (1423)
Not Sourced (246)
Stale (1617)"
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"Special Output
" Function 1: 14718
Output Value 2 fche:sl?EE Special Output
B Function n: 14718+((n-
1)* 80)"
"None (61)
Open (65)
Shorted (127)
Measurement Error (140) " .
Bad Calibration Data Speqal Output
I . Function 1: 14720
(139) unsigned 16-bit .
Error . " Special Output
Ambient Error (9) Access = R . .
Function n: 14720+((n-
RTD Error (141) 1)* 80)"
Fail (32)
Math Error (1423)
Not Sourced (246)
Stale (1617)"
"Special Output
" Function 1: 14722
Output Value 3 [AI::cEcEestlSEE Special Output
Function n: 14722+((n-
1)* 80)"
"None (61)
Open (65)
Shorted (127)
Measurement Error (140) " .
Bad Calibration Data Speqal Output
- . Function 1: 14724
(139) unsigned 16-bit .
Error - " Special Output
Ambient Error (9) Access = R . X
Function n: 14724+((n-
RTD Error (141) 1)* 80)"
Fail (32)
Math Error (1423)
Not Sourced (246)
Stale (1617)"
"Special Output
" Function 1: 14726
Output Value 4 chcEeEslSEE Special Output
Function n: 14726+((n-
1)* 80)"
"None (61)
Open (65)
Shorted (127)
Measurement Error (140) " .
Bad Calibration Data Speqal Output
I . Function 1: 14728
(139) unsigned 16-bit .
Error . " Special Output
Ambient Error (9) Access = R . .
Function n: 14728+((n-
RTD Error (141) 1)* 80)"
Fail (32)
Math Error (1423)
Not Sourced (246)
Stale (1617)"
"Special Output
" Function 1: 14730
Input A Turn On | -100 To 100 0 I;ECE;SF:‘;\‘,E Special Output
Function n: 14730+((n-
1)* 80)"
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Input A Turn Off

-100 To 100

"IEEE Float
Access=RW"

"Special Output
Function 1: 14732
Special Output
Function n: 14732+((n-
1)* 80)"

Input B Turn On

-100 To 100

"IEEE Float
Access=RW"

"Special Output
Function 1: 14734
Special Output
Function n: 14734+((n-
1)* 80)"

Input B Turn Off

-100 To 100

"IEEE Float
Access=RW"

"Special Output
Function 1: 14736
Special Output
Function n: 14736+((n-
1)* 80)"

Minimum On Time

0 To 9999

20

"unsigned 16-bit
Access=RW"

"Special Output
Function 1: 14738
Special Output
Function n: 14738+((n-
1)* 80)"

Minimum Off Time

0To 9999

20

"unsigned 16-bit
Access=RW"

"Special Output
Function 1: 14740
Special Output
Function n: 14740+((n-
1)* 80)"

Valve Travel Time

10 To 9999

120

"unsigned 16-bit
Access=RW"

"Special Output
Function 1: 14742
Special Output
Function n: 14742+((n-
1)* 80)"

Dead Band

1To 100

"IEEE Float
Access=RW"

"Special Output
Function 1: 14744
Special Output
Function n: 14744+((n-
1)* 80)"

Time Delay

0To 9999

"unsigned 16-bit
Access=RW"

"Special Output
Function 1: 14746
Special Output
Function n: 14746+((n-
1)* 80)"

Output Order

“"Linear (1509)

Progressive (1510)"

Linear (1509)

"unsigned 16-bit
Access = RW"

"Special Output
Function 1: 14748
Special Output
Function n: 14748+((n-
1)* 80)"

Output 1 Size

0 To 99999

10

"IEEE Float
Access=RW"

"Special Output
Function 1: 14750
Special Output
Function n: 14750+((n-
1)* 80)"

Output 2 Size

0 To 99999

"IEEE Float
Access=RW"

"Special Output
Function 1: 14752
Special Output
Function n: 14752+((n-
1)* 80)"

Watlow F4T

o 247 o

Chapter 6 Appendix




Parameter Class

Range

Default

Data Type and

Modbus Registers

and Name Attributes
"Special Output
" Function 1: 14754
Output 3 Size 0 To 99999 0 Aflczfgs:—lz?/\g Special Output
B Function n: 14754+((n-
1)* 80)"
"Special Output
" Function 1: 14756
Output 4 Size 0 To 99999 0 /;EfeEss-loRE\lIE Special Output
- Function n: 14756+((n-
1)* 80)"
"Special Output
" Function 1: 14758
Value 0 To 100 fchels:slSEE Special Output
Function n: 14758+((n-
1)* 80)"
"Special Output
“unsigned 16-bit Function 1: 14764
Off Delay 9999 0 Acg(”:ess:RW" Special Output
Function n: 14764+((n-
1)* 80)"
Timer (See: p.189)
- . "Timer 1: 15028
"On (63) "unsigned 16-bit . . Ly
Source Value A Off (62)" Access = R " Timer n: 153())"28+((n 1)
. . "Timer 1: 15030
"On (63) "unsigned 16-bit . . g
Source Value B Off (62)" Access = R " Timer n: ;g())?OH(n 1)
"Off (62)
On Pulse (1471) "unsigned 16-bit "Timer 1: 15032
Function Delay (1472) Off (62) Accgess — RW" Timer n: 15032+((n-1)*
One Shot (1473) N 50)"
Retentive (1474)"
. . "Timer 1: 15034
"On (63) "unsigned 16-bit . . g
Output Value Off (62)" Access = R" Timer n: ;g(;?4+((n 1)
. . . "Timer 1: 15036
. "High (37) . "unsigned 16-bit . . g
Run Active Level Low (53)" High (37) Access = RW" Timer n: ;g())l?&((n 1)
. - . "Timer 1: 15038
. "High (37) . "unsigned 16-bit . . Ly
Reset Active Level Low (53)" High (37) Access = RW" Timer n: 153())':’>8+((n 1)
" "Timer 1: 15040
Time 0To 99999 1.0 IEEE Float Timer n: 15040+((n-1)*
Access=RW "
50)
. . . . . "Timer 1: 15042
Transmitter Active "High (37) . "unsigned 16-bit . . g
Level Low (53)" High (37) Access = RW" Timer n: ;g()):tb((n "
- . "Timer 1: 15044
) "On (63) "unsigned 16-bit . . Ly
Running Off (62)" Access = R” Timer n: 153()):14+((n 1)
" "Timer 1: 15046
Elapsed Time IEEE Float Timer n: 15046+((n-1)*
Access=R "
50)
. . "Timer 1: 15048
On (63) "unsigned 16-bit ) . Ly
Output Off (62) Access = R" Timer n: 153())?8%(” R
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Error

"None (61)

Open (65)

Shorted (127)
Measurement Error (140)
Bad Calibration Data
(139)

Ambient Error (9)
RTD Error (141)

Fail (32)

Math Error (1423)
Not Sourced (246)
Stale (1617)"

"unsigned 16-bit
Access = R"

"Timer 1: 15050
Timer n: 15050+((n-1)*
50)"

Variable (See: p.208)

"Analog (1215)

"unsigned 16-bit

"Variable 1: 15816

Data Type Digital (1220)" Analog (1215) Access = RW" Var1abl<—:-1 ;:31()5)?16+((n.
. . "Variable 1: 15818
.. "On (63) "unsigned 16-bit . ; i
Digital Off (62)" Off (62) Access = RW" Variable rl 15?18+((n
1)* 30)
" "Variable 1: 15820
Analog 199999 To 99999 0.0 IEEE Float Variable n: 15820+((n-
Access=RW "
1)* 30)
" "Variable 1: 15822
Output Value IEEE Flan Variable n: 15822+((n-
Access=R

1)* 30)"

Units

"Absolute Temperature
(1540)

Relative Temperature
(1541)

Power (73)

Process (75)

Relative Humidity (1538)
None (61)"

Absolute Temperature
(1540)

"unsigned 16-bit
Access = RW"

"Variable 1: 15828
Variable n: 15828+((n-
1)* 30)"

Profile Engine (See: p.161)

PV 1 Units

"Not Sourced (246)

None (61)

Absolute Temperature
(1540)

Relative Temperature
(1541)

Power (73)

Relative Humidity (1538)
Process (75)

Current (22)"

"unsigned 16-bit
Access = R"

16536

PV 2 Units

"Not Sourced (246)

None (61)

Absolute Temperature
(1540)

Relative Temperature
(1541)

Power (73)

Relative Humidity (1538)
Process (75)

Current (22)"

"unsigned 16-bit
Access = R"

16538
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PV 3 Units

"Not Sourced (246)

None (61)

Absolute Temperature
(1540)

Relative Temperature
(1541)

Power (73)

Relative Humidity (1538)
Process (75)

Current (22)"

"unsigned 16-bit
Access = R"

16540

PV 4 Units

"Not Sourced (246)

None (61)

Absolute Temperature
(1540)

Relative Temperature
(1541)

Power (73)

Relative Humidity (1538)
Process (75)

Current (22)"

"unsigned 16-bit
Access = R"

16542

Event Input 1 Units

"Not Sourced (246)

None (61)

Absolute Temperature
(1540)

Relative Temperature
(1541)

Power (73)

Relative Humidity (1538)
Process (75)

Current (22)"

"unsigned 16-bit
Access = R"

16544

Event Input 2 Units

"Not Sourced (246)

None (61)

Absolute Temperature
(1540)

Relative Temperature
(1541)

Power (73)

Relative Humidity (1538)
Process (75)

Current (22)"

"unsigned 16-bit
Access = R"

16546

Event Input 3 Units

"Not Sourced (246)

None (61)

Absolute Temperature
(1540)

Relative Temperature
(1541)

Power (73)

Relative Humidity (1538)
Process (75)

Current (22)"

"unsigned 16-bit
Access = R"

16548

Event Input 4 Units

"Not Sourced (246)

None (61)

Absolute Temperature
(1540)

Relative Temperature
(1541)

Power (73)

Relative Humidity (1538)
Process (75)

Current (22)"

"unsigned 16-bit
Access = R"

16550
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. "unsigned 16-bit
Start Profile 1To 40 1 Access=RW" 16558
1 To [max step # "unsigned 16-bit
Start Step current profile] ! Access=RW" 16560
"None (61) . "
Profile Action Request | Start (1782) None (61) u:csli?:dz 1;Wt.).]t 16562
Calendar Start (1783)"
. . “None (61) "unsigned 16-bit
Profile Action Request Resume (147)" None (61) Access = RW" 16564
"None (61) — .
Profile Action Request | Pause (146) None (61) u:slge:‘:d_ 1;W?lt 16566
Terminate (148)" N
"Off (62)
Running (149)
Pause (146) - .
Profile State Not Started (251) “T;ig‘:f:%..b‘t 16568
Completed Normal (252)
Terminated (253)
Calendar Start (1783)"
Profile Time "unsigned 8-bit
Remaining, Minutes 0To 59 Access=R" 16570
Profile Time 0To 9999 "unsigned 16-bit 16572
Remaining, Hours Access=R"
Power Out Restart, "unsigned 8-bit
Minutes 0To 59 Access=RW" 16574
Power Out Restart, "unsigned 8-bit
Hours 0To 99 Access=RW" 16576
Calendar Start, "unsigned 8-bit
Minutes 0To 59 0 Access=RW" 16580
Calendar Start, Hours | 23 0 unsigned g-t?.]t 16582
Access=RW
"Sunday (1565)
Monday (1559)
Tuesday (1560) - "
Cale"darvféth’ Day of | \ednesday (1561) Monday (1559) “:g‘ci';i 1;Wt3't 16584
Thursday (1562)
Friday (1563)
Saturday (1564)"
Current Profile 40 unsigned 16.-.b]t 16588
Access=R
Current Step [max step # current "unsigned 16-bit 16590
profile] Access=R"
"Soak (87)
Wait For (1542)
Instant Change (1927) — o
Step Type Jump (116) “'}:;i’;‘:fj?{..b't 16592
Ramp Time (1928) N
Ramp Rate (81)
End (27)"
"Off (62) "unsigned 16-bit
Event 1 On (63)" Off (62) Access = RW" 16594
"Off (62) "unsigned 16-bit
Event 2 On (63)" Off (62) Access = RW" 16596
"Off (62) "unsigned 16-bit
Event 3 On (63)" Off (62) Access = RW" 16598
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"Off (62) "unsigned 16-bit
Event 4 On (63)" Off (62) Access = RW" 16600
Target Set Point Loop 299999 To 99999 "IEEE Float" 16602
1 Access=RW
Target Set Point Loop 299999 To 99999 IEEE Float" 16604
2 Access=RW
Target Set Point Loop 299999 To 99999 IEEE Float" 16606
3 Access=RW
Target Set Point Loop 299999 To 99999 IEEE Float" 16608
4 Access=RW
Produced Set Point 1 | -99999 To 99999 IEEE Float 16610
Access=R
Produced Set Point 2 | -99999 To 99999 IEEE Float 16612
Access=R
Produced Set Point 3 | -99999 To 99999 IEEE Float 16614
Access=R
Produced Set Point 4 | -99999 To 99999 IEEE Float 16616
Access=R
Status 0To 65535 unsigned 16-bit 16618
Access=R
Step Time Remaining | 0 To 360000 IEEE Float 16620
Access=R
Step Time Remaining, "unsigned 8-bit
Seconds 0To 59 0 Access=RW" 16622
Step Time Remaining, "unsigned 8-bit
Minutes 0To 59 0 Access=RW" 16624
Step Time Remaining, 0To 999 0 unsigned 16-E)1t 16626
Hours Access=RW
Profile Input 1 Value | -99999 To 99999 IEEE Float 16664
Access=R
Profile Input 2 Value | -99999 To 99999 IEEE Float 16666
Access=R
Profile Input 3 Value | -99999 To 99999 IEEE Float 16668
Access=R
Profile Input 4 Value | -99999 To 99999 IEEE Float 16670
Access=R
Wait For Source Value | "On (63) "unsigned 16-bit 16696
1 Off (62)" Access = R"
Wait For Source Value | "On (63) "unsigned 16-bit 16698
2 Off (62)" Access = R"
Wait For Source Value | "On (63) "unsigned 16-bit 16700
3 Off (62)" Access = R"
Wait For Source Value | "On (63) "unsigned 16-bit 16702
4 Off (62)" Access = R"
Start/Stop Event Input | "On (63) "unsigned 16-bit 16728
Source Value Off (62)" Access = R"
Start Event Input "On (63) "unsigned 16-bit 16730
Source Value Off (62)" Access = R"
Pause/Resume Event | "On (63) "unsigned 16-bit 16732
Input Source Value | Off (62)" Access = R"
Profile Disable Event | "On (63) "unsigned 16-bit 16734
Input Source Value | Off (62)" Access = R"
Profile Number Input -99999 To 99999 IEEE Float" 16756
Source Value Access=R
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Profile Step Input 299999 To 99999 IEEE Float" 16758
Source Value Access=R
Rate 1 Value 0To 9999 0.0 IEEE Float 16760
Access=RW
Rate 2 Value 0To 9999 0.0 IEEE Float 16762
Access=RW
Rate 3 Value 0To 9999 0.0 IEEE Float 16764
Access=RW
Rate 4 Value 0To 9999 0.0 IEEE Float 16766
Access=RW
. . "On (63) "unsigned 16-bit
Profile Running Off (62)" Access = R” 16772
. "On (63) "unsigned 16-bit
Profile Paused Off (62)" Access = R” 16774
"Off (62)
Running (149)
Pause (146) - "
Profile State Not Started (251) “T;i’;‘:f:%..b‘t 16818
Completed Normal (252)
Terminated (253)
Calendar Start (1783)"
Number Of File Steps | 50 unsigned 16-bit 16820
Access=R
"Off (62) "unsigned 16-bit
Event 5 On (63)" Off (62) Access = RW" 16822
"Off (62) "unsigned 16-bit
Event 6 On (63)" Off (62) Access = RW" 16824
"Off (62) "unsigned 16-bit
Event 7 On (63)" Off (62) Access = RW" 16826
"Off (62) "unsigned 16-bit
Event 8 On (63)" Off (62) Access = RW" 16828
Profile Editor, Common
. . "string
Profile 1 Name 20 [empty string] Access=RW" 16886
. . "string
Profile 2 Name 20 [empty string] Access=RW" 16926
. . "string
Profile 3 Name 20 [empty string] Access=RW" 16966
. . "string
Profile 4 Name 20 [empty string] Access=RW" 17006
. . "string
Profile 5 Name 20 [empty string] Access=RW" 17046
. . "string
Profile 6 Name 20 [empty string] Access=RW" 17086
. . "string
Profile 7 Name 20 [empty string] Access=RW" 17126
. . "string
Profile 8 Name 20 [empty string] Access=RW" 17166
. . "string
Profile 9 Name 20 [empty string] Access=RW" 17206
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Profile 10 Name 20 [empty string] Accsé?srliw 17246
Profile 11 Name 20 [empty string] AC(::SZiW 17286
Profile 12 Name 20 [empty string] AC:;;Z%W 17326
Profile 13 Name | 20 [empty string] Ac"csetgziw' 17366
Profile 14 Name 20 [empty string] AC"CS;;’;%{W.. 17406
Profile 15 Name 20 [empty string] ACCS;;Z%W 17446
Profile 16 Name 20 [empty string] Ac:;:srliw 17486
Profile 17 Name 20 [empty string] Ac:(:;rliw 17526
Profile 18 Name 20 [empty string] ACCS;;Z%W 17566
Profile 19 Name 20 [empty string] AC"CS;;Z%W.. 17606
Profile 20 Name 20 [empty string] A;:;;’liw.. 17646
Profile 21 Name 20 [empty string] Ac:;:sr;iw 17686
Profile 22 Name 20 [empty string] Aci?srliw 17726
Profile 23 Name 20 [empty string] Accsg;rliw 17766
Profile 24 Name | 20 [empty string] Acucsetg;rféw.. 17806
Profile 25 Name | 20 [empty string] Ac"setglzgRW.. 17846
Profile 26 Name 20 [empty string] Accséglsrliw 17886
Profile 27 Name 20 [empty string] Ac:;?srliw 17926
Profile 28 Name 20 [empty string] Ac:(:;rliw 17966
Profile 29 Name 20 [empty string] Accs;:sziw 18006
Profile 30 Name 20 [empty string] Ac"csetglzgéw' 18046
Profile 31 Name 20 [empty string] ACCS;LZ%W 18086
Profile 32 Name 20 [empty string] Ac:;:srliw 18126
Profile 33 Name 20 [empty string] Ac:;:srliw 18166
Profile 34 Name 20 [empty string] Ac:;;’liw 18206
Profile 35 Name 20 [empty string] ACCS;:SZ%W 18246
Profile 36 Name 20 [empty string] Ac"csetgizgraw" 18286
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. . "string
Profile 37 Name 20 [empty string] Access=RW" 18326
. . "string
Profile 38 Name 20 [empty string] Access=RW" 18366
. . "string
Profile 39 Name 20 [empty string] Access=RW" 18406
. . "string
Profile 40 Name 20 [empty string] Access=RW" 18446
"0 -1
Profile Active 0=Disabled "unsigned 8-bit
- 1=Enabled 0 " 18646
Attribute Enable Access=W
Resets after power loss
to default.”
. . "string
Profile 1 Name 20 [empty string] Access=RW" 18606
Profile Active File "unsigned 16-bit
Number 1To 40 ! Access=RW" 18888
"Edit (1770) A L
Profile Edit Action | Add (1375) Edit (1770) “:(f‘cgé’;‘:d_ 1lfwl3't 18890
Delete (1772)" N
Profile Step Count | 1 To 50 unsigned 8-bit 18920
Access=R
"Edit (1770)
Profile Step Edit Add (1375) . "unsigned 16-bit
Action Insert (1771) Edit (1770) Access = RW " 18922
Delete (1772)"
Profile Active Step 1 To [ Number of steps 1 "unsigned 16-bit 18924
Number ] Access=RW"
"Profile Editor,
" R . Common 1: 19038
Log Data Y“é‘; 2?32).. No (59) “:z‘cgé':d: 1;’\,'\,?“ Profile Editor,
Common n: 19038+((n-
1)* 650)"
Profile List Count | 1 To 40 Unsigned 8-bit 48000
Access=R
Profile List Member 1 | 1 To 40 Unsigned 8-bit 48002
Access=R
Profile List Member 2 | 1 To 40 "Unsigned 8-bit 48004
Access=R
Profile List Member 3 | 1To 40 Unsigned 8 bit 48006
Access=R
Profile List Member 4 | 1To 40 Unsigned 8 bit 48008
Access=R
Profile List Member 5 | 1 To 40 Unsigned 8-bit 48010
Access=R
Profile List Member 6 | 1 To 40 Unsigned 8-bit 48012
Access=R
Profile List Member 7 | 1 To 40 Unsigned 8-bit 48014
Access=R
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Profile List Member 8 | 1 To 40 Unsigned 8-bit 48016
Access=R

Profile List Member 9 | 1 To 40 Unsigned 8-bit 48018
Access=R

Profile List Member 10 | 1 To 40 Unsigned 8-bit 48020
Access=R

Profile List Member 11 | 1 To 40 Unsigned 8-bit 48022
Access=R

Profile List Member 12 | 1 To 40 Unsigned 8-bit 48024
Access=R

Profile List Member 13 | 1 To 40 Unsigned 8-bit 48026
Access=R

Profile List Member 14 | 1 To 40 “Unsigned 8-bit 48028
Access=R

Profile List Member 15 | 1 To 40 Unsigned 8-bit 48030
Access=R

Profile List Member 16 | 1 To 40 Unsigned 8-bit 48032
Access=R

Profile List Member 17 | 1 To 40 "Unsigned 8-bit 48034
Access=R

Profile List Member 18 | 1 To 40 Unsigned 8-bit 48036
Access=R

Profile List Member 19 | 1 To 40 "Unsigned 8-bit 48038
Access=R

Profile List Member 20 | 1 To 40 Unsigned 8-bit 48040
Access=R

Profile List Member 21 | 1 To 40 Unsigned 8-bit 48042
Access=R

Profile List Member 22 | 1 To 40 Unsigned 8-bit 48044
Access=R

Profile List Member 23 | 1 To 40 Unsigned 8-bit 48046
Access=R

Profile List Member 24 | 1 To 40 Unsigned 8-bit 48048
Access=R

Profile List Member 25 | 1 To 40 "Unsigned 8-bit 48050
Access=R

Profile List Member 26 | 1 To 40 Unsigned 8-bit 48052
Access=R

Profile List Member 27 | 1 To 40 Unsigned 8-bit 48054
Access=R

Profile List Member 28 | 1 To 40 Unsigned 8-bit 48056
Access=R

Profile List Member 29 | 1 To 40 Unsigned 8-bit 48058
Access=R

Profile List Member 30 | 1 To 40 “Unsigned 8-bit 48060
Access=R

Profile List Member 31 | 1 To 40 Unsigned 8-bit 48062
Access=R

Profile List Member 32 | 1 To 40 Unsigned 8-bit 48064
Access=R

Profile List Member 33 | 1 To 40 “Unsigned 8-bit 48066
Access=R

Profile List Member 34 | 1 To 40 Unsigned 8-bit 48068
Access=R

Watlow F4T e 256 e Chapter 6 Appendix




Parameter Class

Range

Default

Data Type and

Modbus Registers

and Name Attributes
Profile List Member 35 | 1 To 40 Unsigned 8-bit 48070
Access=R
Profile List Member 36 | 1 To 40 Unsigned 8 bit 48072
Access=R
Profile List Member 37 | 1 To 40 Unsigned 8-bit 48074
Access=R
Profile List Member 38 | 1 To 40 Unsigned 8-bit 48076
Access=R
Profile List Member 39 | 1 To 40 Unsigned 8-bit 48078
Access=R
Profile List Member 40 | 1 To 40 Unsigned 8-bit 48080
Access=R
Profile Editor, 50 Steps
“None (61) "unsigned 16-bit 18486
Start Profile Number 1 | Start (1782) None (61) Accgess — RW" Start Profile 1 using
Calendar Start (1783)" N ‘Start(1782)™
‘None (61) "unsigned 16-bit 18488
Start Profile Number 2 | Start (1782) None (61) Accgéss - RW" Start Profile 2 using
Calendar Start (1783)" N ‘Start(1782)™
“None (61) “unsigned 16-bit 118490
Start Profile Number 3 | Start (1782) None (61) Accgéss - RW" Start Profile 3 using
Calendar Start (1783)" ‘Start(1782)™
‘None (61) "unsigned 16-bit 18492
Start Profile Number 4 | Start (1782) None (61) Accgess — RW" Start Profile 4 using
Calendar Start (1783)" N ‘Start(1782)™
‘None (61) "unsigned 16-bit 18494
Start Profile Number 5 | Start (1782) None (61) Accgéss -~ RW" Start Profile 5 using
Calendar Start (1783)" - ‘Start(1782)"
“None (61) “unsigned 16-bit 118496
Start Profile Number 6 | Start (1782) None (61) Accgéss - RW" Start Profile 6 using
Calendar Start (1783)" ‘Start(1782)"
‘None (61) "unsigned 16-bit 18498
Start Profile Number 7 | Start (1782) None (61) Accgess - RW" Start Profile 7 using
Calendar Start (1783)" N ‘Start(1782)™
None (61) "unsigned 16-bit 118500
Start Profile Number 8 | Start (1782) None (61) Accgéss — RW" Start Profile 8 using
Calendar Start (1783)" N 'Start(1782)"
“None (61) “unsigned 16-bit 118502
Start Profile Number 9 | Start (1782) None (61) Accgéss - RW" Start Profile 9 using
Calendar Start (1783)" ‘Start(1782)"
. "None (61) - L "18504
Start Pro%e Number | ¢ rt (1782) None (61) “/;‘;‘Cir;‘:d_ 1lf’wt3't Start Profile 10 using
Calendar Start (1783)" N ‘Start(1782)™
. "None (61) - . "18506
Start me;lf Number Start (1782) None (61) u:csli?:dz 1;Wt.).]t Start Profile 11 using
Calendar Start (1783)" ‘Start(1782)"
. "None (61) —— . "18508
tart Profile Number | srart (1782) None (61) “:é‘é’;id: 1Ffwt3‘t Start Profile 12 using
Calendar Start (1783)" ‘Start(1782)"
. "None (61) - L "18510
Start Pr°f1‘l3e Number | ¢ rt (1782) None (61) “:;‘Cger;‘:d_ 1lf’wt3't Start Profile 13 using
Calendar Start (1783)" N ‘Start(1782)™
. "None (61) - . "18512
Start Prof&e Number Start (1782) None (61) u:zg;idz 1;Wt.).]t Start Profile 14 using
Calendar Start (1783)" ‘Start(1782)"
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. "None (61) R s "18514
Start Pr°f1"5€ Number | ¢ rt (1782) None (61) “/;‘s‘ci:‘:d_ 1lfwt3't Start Profile 15 using
Calendar Start (1783)" N ‘Start(1782)™
. "None (61) .. " "18516
Start Prof&e Number Start (1782) None (61) u:cslgégsdz 1;Wt.).]t Start Profile 16 using
Calendar Start (1783)" ‘Start(1782)"
. "None (61) . L "18518
Start Pr°f1"7e Number | ¢, rt (1782) None (61) “:g‘ci';i 1;Wt3‘t Start Profile 17 using
Calendar Start (1783)" ‘Start(1782)"
. "None (61) R s "18520
Start Pro?;e Number | ¢ rt (1782) None (61) “:;‘Cir;‘zd_ 1lf’wt3't Start Profile 18 using
Calendar Start (1783)" N ‘Start(1782)"
. "None (61) . » "18522
Start Prof115;e Number Start (1782) None (61) u:z:i?;dz 1;Wt.).]t Start Profile 19 using
Calendar Start (1783)" ‘Start(1782)"
. "None (61) . L "18524
Start mez]:)e Number | ¢ -rt (1782) None (61) “:é‘cgé:‘i fw?‘t Start Profile 20 using
Calendar Start (1783)" ‘Start(1782)™
. "None (61) . s "18526
Start me;lf Number | ¢ rt (1782) None (61) “:(f‘cgér::d_ 1|f’wt3't Start Profile 21 using
Calendar Start (1783)" N ‘Start(1782)™
. "None (61) . » "18528
Start Pr°f2“2e Number | ¢ rt (1782) None (61) “:é“cir;‘sdz g’wt.’.'t Start Profile 22 using
Calendar Start (1783)" ‘Start(1782)"
. “None (61) A L "18530
Start mez‘ge Number | ¢ -rt (1782) None (61) u:éfé:id: 1;W?‘t Start Profile 23 using
Calendar Start (1783)" ‘Start(1782)™
. "None (61) I i "18532
Start Proleze Number Start (1782) None (61) u:;i:id_ ?W?lt Start Profile 24 using
Calendar Start (1783)" N ‘Start(1782)™
. "None (61) . » "18534
Start Prof21;e Number Start (1782) None (61) u:glcgér:i 1£W?]t Start Profile 25 using
Calendar Start (1783)" ‘Start(1782)"
. “None (61) A L "18536
Start mez‘lée Number | g art (1782) None (61) “:(f‘ci’;id_ 1;W?‘t Start Profile 26 using
Calendar Start (1783)" N ‘Start(1782)™
. "None (61) I o "18538
start Prolel7e Number Start (1782) None (61) u:zlgé:(:d: 1;’W?‘t Start Profile 27 using
Calendar Start (1783)" ‘Start(1782)™
. "None (61) . ™ "18540
Start Pr°f2‘;e Number | ¢ -rt (1782) None (61) “:cs‘cir:i 1Ff’wt3't Start Profile 28 using
Calendar Start (1783)" ‘Start(1782)™
. "None (61) _ » "18542
Start mez‘f)e Number | ¢t (1782) None (61) “/;‘s‘cge’;‘:d_ 1R6W?]t Start Profile 29 using
Calendar Start (1783)" N ‘Start(1782)™
. "None (61) I o "18544
start Prof?:t)e Number Start (1782) None (61) u:zlgér;ts?dz 1;Wt.).]t Start Profile 30 using
Calendar Start (1783)" ‘Start(1782)™
. "None (61) A L "18546
Start Pr°f3‘l1e Number | ¢ -rt (1782) None (61) “:g‘cir;‘:i 1;’Wt3‘t Start Profile 31 using
Calendar Start (1783)" ‘Start(1782)"
. "None (61) R s "18548
Start Pr°f3"2e Number | ¢ rt (1782) None (61) “:;‘Ci';‘:d_ 1lfwt3't Start Profile 32 using
Calendar Start (1783)" - ‘Start(1782)™
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. "None (61) I i "18550
Start Pr°f3"3€ Number | ¢ rt (1782) None (61) “/;‘s‘ci:‘:d_ 1lfwt3't Start Profile 33 using
Calendar Start (1783)" N ‘Start(1782)™
. "None (61) - L "18552
Start Prof31;e Number Start (1782) None (61) u:cslgégsdz 1;Wt.).]t Start Profile 34 using
Calendar Start (1783)" ‘Start(1782)"
. "None (61) — . "18554
Start Pr°f3"5e Number | ¢, rt (1782) None (61) “:g‘ci';i 1;Wt3‘t Start Profile 35 using
Calendar Start (1783)" ‘Start(1782)"
. "None (61) - L "18556
Start Prog‘: Number | ¢iare (1782) None (61) “:;‘Cir;‘zd_ 1lf’wt3't Start Profile 36 using
Calendar Start (1783)" N ‘Start(1782)"
. "None (61) - . "18558
Start Prof31[7e Number Start (1782) None (61) u:z:i?;dz 1;Wt.).]t Start Profile 37 using
Calendar Start (1783)" ‘Start(1782)"
. "None (61) I . "18560
Start Progge Number | ¢ -rt (1782) None (61) “:é‘cgé:‘i fw?‘t Start Profile 38 using
Calendar Start (1783)" ‘Start(1782)™
. "None (61) . L "18562
Start ng;e Number | ¢ rt (1782) None (61) “:(f‘cgér::d_ 1|f’wt3't Start Profile 39 using
Calendar Start (1783)" N ‘Start(1782)™
. "None (61) - . "18564
Start Pm%e Number | ¢ rt (1782) None (61) “:é“cir;‘sdz g’wt.’.'t Start Profile 40 using
Calendar Start (1783)" ‘Start(1782)"
"Profile Editor Step 1:
Guaranteed Soak "IEEE Float 19086
Deviation 1 0To 9999 10.0 Access=RW" Profile Editor Step n:
19086+((n-1)* 170)"
"Profile Editor Step 1:
Guaranteed Soak "IEEE Float 19088
Deviation 2 0To 9999 10.0 Access=RW" Profile Editor Step n:
19088+((n-1)* 170)"
"Profile Editor Step 1:
Guaranteed Soak "IEEE Float 19090
Deviation 3 0To 9999 10.0 Access=RW" Profile Editor Step n:
19090+((n-1)* 170)"
"Profile Editor Step 1:
Guaranteed Soak "IEEE Float 19092
Deviation 4 0To 9999 10.0 Access=RW" Profile Editor Step n:
19092+((n-1)* 170)"
"Soak (87)
Ramp Time (1928) "Profile Editor Step 1:
Ramp Rate (81) “unsigned 16-bit 19094
Step Type Wait For (1542) Soak (87) g ) C _
Access = RW Profile Editor Step n:
Instant Change (1927) 19094+ ((n-1)* 170)"
Jump (116)
End (27)"
"Profile Editor Step 1:
"unsigned 16-bit 19096
Hours 0To 999 0 Access=RW" Profile Editor Step n:
19096+((n-1)* 170)"
"Profile Editor Step 1:
. "unsigned 8-bit 19098
Minutes 0To 59 0 Access=RW" Profile Editor Step n:
19098+((n-1)* 170)"
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"Profile Editor Step 1:
"unsigned 8-bit 19100
seconds 0To 59 0 Access=RW" Profile Editor Step n:
19100+((n-1)* 170)"
"Profile Editor Step 1:
Jumb Ste 1 To Current Step -1 1 "unsigned 8-bit 19102
potep (Minimum of 1) Access=RW" Profile Editor Step n:
19102+((n-1)* 170)"
"Profile Editor Step 1:
"unsigned 16-bit 19104
Jump Count 0To 9999 1 Access=RW" Profile Editor Step n:
19104+((n-1)* 170)"
"Profile Editor Step 1:
"|EEE Float 19106
Rate 0To 9999 0.0 Access=RW" Profile Editor Step n:
19106+((n-1)* 170)"
"Profile Editor Step 1:
"IEEE Float 19108
Rate 0To 9999 0.0 Access=RW" Profile Editor Step n:
19108+((n-1)* 170)"
"Profile Editor Step 1:
"|EEE Float 19110
Rate 0To 9999 0.0 Access=RW" Profile Editor Step n:
19110+((n-1)* 170)"
"Profile Editor Step 1:
"IEEE Float 19112
Rate 0To 9999 0.0 Access=RW" Profile Editor Step n:
19112+((n-1)* 170)"
"Profile Editor Step 1:
fareet Set1F>Olnt HooP "99999 To 99999 0.0 AIcE(I;:(-:'Es:l%E\lAt/ Profile E1<(j)11t:)‘r1 Step n:
19114+((n-1)* 170)"
"Profile Editor Step 1:
Tareet SEtZPOInt HO%P 199999 To 99999 0.0 Alsfgsi%?/\s Profile Igcti)ll:)? Step n:
19116+((n-1)* 170)"
"Profile Editor Step 1:
Tareet Set3P0mt oo "99999 To 99999 0.0 AIcE(I;:(-:'Es:l%E\lAt/ Profile gg:t:)? Step n:
19118+((n-1)* 170)"
"Profile Editor Step 1:
Tareet Set4P01nt HO%P | -99999 To 99999 0.0 A”c-:fgsi?{?/s Profile E1311t(2)? Step n:
19120+((n-1)* 170)"
g\lno?g3§61) "Profile Editor Step 1:
Wait For Process 1 "unsigned 16-bit 19122
" Off (62) None (61) . . . .
Condition Access = RW Profile Editor Step n:
Above (1964) 19122+((n-1)* 170)"
Below (1965)"
"Profile Editor Step 1:
Wait For Process 1 "IEEE Float 19124
Value "99999 To 9999 0.0 Access=RW" Profile Editor Step n:
19124+((n-1)* 170)"
(;\lno?:3§61) "Profile Editor Step 1:
Wait For Process 2 "unsigned 16-bit 19126
o Off (62) None (61) . . . .
Condition Access = RW Profile Editor Step n:
Above (1964) 19126+((n-1)* 170)"
Below (1965)"
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"Profile Editor Step 1:
Wait For Process 2 "IEEE Float 19128
Value "99999 To 9999 0.0 Access=RW" Profile Editor Step n:
19128+((n-1)* 170)"
(;\Inor(1§3()61) "Profile Editor Step 1:
Wait For Process 3 "unsigned 16-bit 19130
Off (62) None (61)
Condition Above (1964) Access = RW" Profile Editor Step n:
Below (1965)" 19130+((n-1)* 170)"
"Profile Editor Step 1:
Wait For Process 3 "IEEE Float 19132
Value "99999 To 9999 0.0 Access=RW" Profile Editor Step n:
19132+((n-1)* 170)"
c;\lno?§3()61) "Profile Editor Step 1:
Wait For Process 4 "unsigned 16-bit 19134
Off (62) None (61)
Condition Above (1964) Access = RW" Profile Editor Step n:
Below (1965)" 19134+((n-1)* 170)"
"Profile Editor Step 1:
Wait For Process 4 "IEEE Float 19136
Value "99999 To 9999 0.0 Access=RW" Profile Editor Step n:
19136+((n-1)* 170)"
"Profile Editor Step 1:
Guaranteed Soak "Off (62) OFf (62) "unsigned 16-bit 19138
Enable 1 On (63)" Access = RW" Profile Editor Step n:
19138+((n-1)* 170)"
"Profile Editor Step 1:
Guaranteed Soak "Off (62) Off (62) "unsigned 16-bit 19140
Enable 2 On (63)" Access = RW" Profile Editor Step n:
19140+((n-1)* 170)"
"Profile Editor Step 1:
Guaranteed Soak "Off (62) OFf (62) "unsigned 16-bit 19142
Enable 3 On (63)" Access = RW" Profile Editor Step n:
19142+((n-1)* 170)"
"Profile Editor Step 1:
Guaranteed Soak "Off (62) Off (62) "unsigned 16-bit 19144
Enable 4 On (63)" Access = RW" Profile Editor Step n:
19144+((n-1)* 170)"
" "Profile Editor Step 1:
Off (62) - .
unsigned 16-bit 19146
Event 1 8:(:(::; ed (1557)" Unchanged (1557) Access = RW" Profile Editor Step n:
g 19146+((n-1)* 170)"
" "Profile Editor Step 1:
Off (62) N .
unsigned 16-bit 19148
Event 2 S:C(::r: ed (1557)" Unchanged (1557) Access = RW" Profile Editor Step n:
s 19148+((n-1)* 170)"
" "Profile Editor Step 1:
Off (62) . .
unsigned 16-bit 19150
Event 3 8:;::; ed (1557)" Unchanged (1557) Access = RW" Profile Editor Step n:
g 19150+((n-1)* 170)"
" "Profile Editor Step 1:
Off (62) — .
unsigned 16-bit 19152
Event 4 S:C(::r: ed (1557)" Unchanged (1557) Access = RW" Profile Editor Step n:
s 19152+((n-1)* 170)"
" "Profile Editor Step 1:
Off (62) - .
unsigned 16-bit 19162
Event 5 8:c(hé:r: ed (1557)" Unchanged (1557) Access = RW" Profile Editor Step n:
g 19162+((n-1)* 170)"
W o o r iX
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Unchanged (1557)"

Access = RW"

and Name Attributes
" "Profile Editor Step 1:
Off (62) - .
unsigned 16-bit 19164
Event 6 On (63) Unchanged (1557) Accgéss = RW" Profile Editor Step n:
Unchanged (1557)" 19164+((n-1)* 170)"
" "Profile Editor Step 1:
Off (62) — .
unsigned 16-bit 19166
Event 7 On (63) Unchanged (1557) Accgéss = RW" Profile Editor Step n:
Unchanged (1557)" 19166+((n-1)* 170)"
" "Profile Editor Step 1:
Off (62) - L
Event 8 On (63) Unchanged (1557) unsigned 16-bit 19168

Profile Editor Step n:
19168+((n-1)* 170)"

"Profile Editor Step 1:

"User (100) I .
unsigned 16-bit 19170
End Step Loop 1 (H)gf[d(f)(i;) Unchanged (1557) Access = RW" Profile Editor Step n:
19170+((n-1)* 170)"
" "Profile Editor Step 1:
User (100) I .
unsigned 16-bit 19172
End Step Loop 2 g:;fld(é(i;) Unchanged (1557) Access = RW" Profile Editor Step n:
19172+((n-1)* 170)"
" "Profile Editor Step 1:
User (100) - .
unsigned 16-bit 19174
End Step Loop 3 (H):,f[d(f)(i;) Unchanged (1557) Access = RW" Profile Editor Step n:
19174+((n-1)* 170)"
" "Profile Editor Step 1:
User (100) I .
unsigned 16-bit 19176
End Step Loop 4 g:;fld(é(i;) Unchanged (1557) Access = RW" Profile Editor Step n:
19176+((n-1)* 170)"
"Edit (1770) "Profile Editor Step 1:
Profile Step Edit Add (1375) Edit (1770) "unsigned 16-bit 19178
Action Insert (1771) Access = RW " Profile Editor Step n:
Delete (1772)" 19178+((n-1)* 170)"
Universal Input (See: p.196)
"Universal Input 1:
Module 1, 27586
Universal Input 1:
Module 2, 28026
Universal Input 1:
Module 3, 28466
" Universal Input 1:
Analog Input Value | -99999 To 99999 IEEE Float Module 4, 28906
Access=R .
Universal Input 1:
Module 5, 29346
Universal Input 1:
Module 6, 29786
Add 110 for the
address of the next
input”
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Input Error

"None (61)

Open (65)

Shorted (127)
Measurement Error (140)
Bad Calibration Data
(139)

Ambient Error (9)

RTD Error (141)

Fail (32)"

"unsigned 16-bit
Access = R"

"Universal Input 1:
Module 1, 27588
Universal Input 1:
Module 2, 28028
Universal Input 1:
Module 3, 28468
Universal Input 1:
Module 4, 28908
Universal Input 1:
Module 5, 29348
Universal Input 1:
Module 6, 29788
Add 110 for the

address of the next

input”

Filter

0To 60

0.5

"IEEE Float
Access=RW"

"Universal Input 1:
Module 1, 27590
Universal Input 1:
Module 2, 28030
Universal Input 1:
Module 3, 28470
Universal Input 1:
Module 4, 28910
Universal Input 1:
Module 5, 29350
Universal Input 1:
Module 6, 29790
Add 110 for the
address of the next
input”

Filtered Process Value

-99999 To 99999

"IEEE Float
Access=R"

"Universal Input 1:
Module 1, 27592
Universal Input 1:
Module 2, 28032
Universal Input 1:
Module 3, 28472
Universal Input 1:
Module 4, 28912
Universal Input 1:
Module 5, 29352
Universal Input 1:
Module 6, 29792
Add 110 for the

address of the next

input”

Sensor Type

"Off (62)
Thermocouple (95)
Millivolts (56)

Volts (104)
Milliamps (112)

RTD 100 Ohm (113)
RTD 1000 Ohm (114)

1K Potentiometer (155)"

Thermocouple (95)

"unsigned 16-bit
Access = RW"

"Universal Input 1:
Module 1, 27594
Universal Input 1:
Module 2, 28034
Universal Input 1:
Module 3, 28474
Universal Input 1:
Module 4, 28914
Universal Input 1:
Module 5, 29354
Universal Input 1:
Module 6, 29794
Add 110 for the

address of the next

input”
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TC Linearization

J (46)

"unsigned 16-bit
Access = RW"

"Universal Input 1:
Module 1, 27596
Universal Input 1:
Module 2, 28036
Universal Input 1:
Module 3, 28476
Universal Input 1:
Module 4, 28916
Universal Input 1:
Module 5, 29356
Universal Input 1:
Module 6, 29796
Add 110 for the

address of the next

input”

RTD Leads

"unsigned 16-bit
Access = RW"

"Universal Input 1:
Module 1, 27598
Universal Input 1:
Module 2, 28038
Universal Input 1:
Module 3, 28478
Universal Input 1:
Module 4, 28918
Universal Input 1:
Module 5, 29358
Universal Input 1:
Module 6, 29798
Add 110 for the
address of the next
input”

Scale Low

-100 To 1000

0.0

"IEEE Float
Access=RW"

"Universal Input 1:
Module 1, 27600
Universal Input 1:
Module 2, 28040
Universal Input 1:
Module 3, 28480
Universal Input 1:
Module 4, 28920
Universal Input 1:
Module 5, 29360
Universal Input 1:
Module 6, 29800
Add 110 for the

address of the next

input”

Scale High

-100 To 1000

20.0

"IEEE Float
Access=RW"

"Universal Input 1:
Module 1, 27602
Universal Input 1:
Module 2, 28042
Universal Input 1:
Module 3, 28482
Universal Input 1:
Module 4, 28922
Universal Input 1:
Module 5, 29362
Universal Input 1:
Module 6, 29802
Add 110 for the

address of the next

input”
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"Universal Input 1:
Module 1, 27604
Universal Input 1:
Module 2, 28044
Universal Input 1:
Module 3, 28484

"IEEE Float Universal Input 1:

Range Low -99999 To 99999 0.0 . Module 4, 28924

Access=RW -
Universal Input 1:
Module 5, 29364

Universal Input 1:
Module 6, 29804
Add 110 for the

address of the next

input”

"Universal Input 1:
Module 1, 27606
Universal Input 1:
Module 2, 28046
Universal Input 1:
Module 3, 28486

" Universal Input 1:

Range High -99999 To 99999 9999.0 IEEE Float Module 4, 28926

Access=RW .
Universal Input 1:
Module 5, 29366

Universal Input 1:
Module 6, 29806
Add 110 for the

address of the next

input”

"Universal Input 1:
Module 1, 27608
Universal Input 1:
Module 2, 28048
Universal Input 1:
Module 3, 28488

" — . Universal Input 1:

Process Error Enable LOff (62). Off (62) unsigned 16-bit Module 4, 28928

ow (53) Access = RW - .
Universal Input 1:
Module 5, 29368

Universal Input 1:
Module 6, 29808
Add 110 for the

address of the next

input”

"Universal Input 1:
Module 1, 27610
Universal Input 1:
Module 2, 28050
Universal Input 1:
Module 3, 28490
" Universal Input 1:
Process Error Low 100 To 1000 0.0 IEEE Float" Module 4, 2p8930
Value Access=RW .
Universal Input 1:
Module 5, 29370
Universal Input 1:
Module 6, 29810
Add 110 for the
address of the next
input”
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Display Precision

Whole (105)

Tenths (94)
Hundredths (40)
Thousandths (96)"

Whole (105)

"unsigned 16-bit
Access = RW"

"Universal Input 1:
Module 1, 27612
Universal Input 1:
Module 2, 28052
Universal Input 1:
Module 3, 28492
Universal Input 1:
Module 4, 28932
Universal Input 1:
Module 5, 29372
Universal Input 1:
Module 6, 29812
Add 110 for the
address of the next

input”

Units

"Absolute Temperature
(1540)

Power (73)

Process (75)

Relative Humidity
(1538)"

Process (75)

"unsigned 16-bit
Access = RW"

"Universal Input 1:
Module 1, 27614
Universal Input 1:
Module 2, 28054
Universal Input 1:
Module 3, 28494
Universal Input 1:
Module 4, 28934
Universal Input 1:
Module 5, 29374
Universal Input 1:
Module 6, 29814
Add 110 for the
address of the next

input”

Calibration Offset

-99999 To 99999

0.0

"IEEE Float
Access=RW"

"Universal Input 1:
Module 1, 27616
Universal Input 1:
Module 2, 28056
Universal Input 1:
Module 3, 28496
Universal Input 1:
Module 4, 28936
Universal Input 1:
Module 5, 29376
Universal Input 1:
Module 6, 29816
Add 110 for the
address of the next

input”

Input Error Latching

"Off (62)
On (63)"

Off (62)

"unsigned 16-bit
Access = RW"

"Universal Input 1:
Module 1, 27618
Universal Input 1:
Module 2, 28058
Universal Input 1:
Module 3, 28498
Universal Input 1:
Module 4, 28938
Universal Input 1:
Module 5, 29378
Universal Input 1:
Module 6, 29818
Add 110 for the
address of the next

input”
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"Universal Input 1:
Module 1, 27620
Universal Input 1:
Module 2, 28060
Universal Input 1:
Module 3, 28500

" I . Universal Input 1:

Clear Error Clear (129)" lgnore (204) unsigned 16-t31t Module 4, 28940

Ignore (204) Access = RW - .
Universal Input 1:
Module 5, 29380

Universal Input 1:
Module 6, 29820
Add 110 for the

address of the next

input”

"Universal Input 1:
Module 1, 27640
Universal Input 1:
Module 2, 28080
Universal Input 1:
Module 3, 28520

. " Universal Input 1:

Electrical -3.4E+38 To 3.4E+38 IEEE Float Module 4, 28960

Measurement Access=R .

Universal Input 1:
Module 5, 29400

Universal Input 1:
Module 6, 29840
Add 110 for the

address of the next

input”

"Universal Input 1:
Module 1, 27642
Universal Input 1:
Module 2, 28082
Universal Input 1:
Module 3, 28522

" Universal Input 1:

RTD Lead Resistance | -99999 To 99999 IEEE Float Module 4, 28962

Access=R -
Universal Input 1:
Module 5, 29402

Universal Input 1:
Module 6, 29842
Add 110 for the

address of the next

input”

"Universal Input 1:
Module 1, 27644
Universal Input 1:
Module 2, 28084
Universal Input 1:
Module 3, 28524
" I . Universal Input 1:
Off (62) On (63) unsigned 16-bit Module 4, 28964
On (63) Access = RW . .
Universal Input 1:
Module 5, 29404
Universal Input 1:
Module 6, 29844
Add 110 for the
address of the next
input”

Measure CJC
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Ambient Temperature

-99999 To 99999

"IEEE Float
Access=R"

"Universal Input 1:
Module 1, 27646
Universal Input 1:
Module 2, 28086
Universal Input 1:
Module 3, 28526
Universal Input 1:
Module 4, 28966
Universal Input 1:
Module 5, 29406
Universal Input 1:
Module 6, 29846
Add 110 for the
address of the next

input”

Ambient Offset

-99999 To 99999

0.0

"IEEE Float
Access=RW"

"Universal Input 1:
Module 1, 27654
Universal Input 1:
Module 2, 28094
Universal Input 1:
Module 3, 28534
Universal Input 1:
Module 4, 28974
Universal Input 1:
Module 5, 29414
Universal Input 1:
Module 6, 29854
Add 110 for the
address of the next

input”

Electrical Input Offset

-99999 To 99999

0.0

"IEEE Float
Access=RW"

"Universal Input 1:
Module 1, 27656
Universal Input 1:
Module 2, 28096
Universal Input 1:
Module 3, 28536
Universal Input 1:
Module 4, 28976
Universal Input 1:
Module 5, 29416
Universal Input 1:
Module 6, 29856
Add 110 for the
address of the next

input”

Electrical Input Slope

-99999 To 99999

1.0

"IEEE Float

Access=RW"

"Universal Input 1:
Module 1, 27658
Universal Input 1:
Module 2, 28098
Universal Input 1:
Module 3, 28538
Universal Input 1:
Module 4, 28978
Universal Input 1:
Module 5, 29418
Universal Input 1:
Module 6, 29858
Add 110 for the
address of the next

input”
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Calibration Slope

-99999 To 99999

1.0

"IEEE Float
Access=RW"

"Universal Input 1:
Module 1, 27660
Universal Input 1:
Module 2, 28100
Universal Input 1:
Module 3, 28540
Universal Input 1:
Module 4, 28980
Universal Input 1:
Module 5, 29420
Universal Input 1:
Module 6, 29860
Add 110 for the

address of the next

input”

Terminate

"unsigned 16-bit
Access = R"

"Universal Input 1:
Module 1, 27680
Universal Input 1:
Module 2, 28120
Universal Input 1:
Module 3, 28560
Universal Input 1:
Module 4, 29000
Universal Input 1:
Module 5, 29440
Universal Input 1:
Module 6, 29880
Add 110 for the
address of the next
input”

Thermistor Input (See:

p.187)

Analog Input Value

-99999 To 99999

"IEEE Float
Access=R"

"Thermistor Input 1:
Module 1, 30226
Thermistor Input 1:
Module 2, 30546
Thermistor Input 1:
Module 3, 30866
Thermistor Input 1:
Module 4, 31186
Thermistor Input 1:
Module 5, 31506
Thermistor Input 1:
Module 6, 31826
Add 80 for the
address of the next
input”
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Input Error

"None (61)
Open (65)
Shorted (127)

Measurement Error (140)

Bad Calibration Data
(139)

Ambient Error (9)
RTD Error (141)

Fail (32)"

"unsigned 16-bit
Access = R"

"Thermistor Input 1:
Module 1, 30228
Thermistor Input 1:
Module 2, 30548
Thermistor Input 1:
Module 3, 30868
Thermistor Input 1:
Module 4, 31188
Thermistor Input 1:
Module 5, 31508
Thermistor Input 1:
Module 6, 31828
Add 80 for the
address of the next
input”

Filter

0To 60

0.5

"IEEE Float
Access=RW"

"Thermistor Input 1:
Module 1, 30230
Thermistor Input 1:
Module 2, 30550
Thermistor Input 1:
Module 3, 30870
Thermistor Input 1:
Module 4, 31190
Thermistor Input 1:
Module 5, 31510
Thermistor Input 1:
Module 6, 31830
Add 80 for the
address of the next
input”

Filtered Process Value

-99999 To 99999

"IEEE Float
Access=R"

"Thermistor Input 1:
Module 1, 30232
Thermistor Input 1:
Module 2, 30552
Thermistor Input 1:
Module 3, 30872
Thermistor Input 1:
Module 4, 31192
Thermistor Input 1:
Module 5, 31512
Thermistor Input 1:
Module 6, 31832
Add 80 for the
address of the next
input”

Sensor Type

"Thermistor (229)
Off (62)"

Thermistor (229)

"unsigned 16-bit
Access = RW"

"Thermistor Input 1:
Module 1, 30234
Thermistor Input 1:
Module 2, 30554
Thermistor Input 1:
Module 3, 30874
Thermistor Input 1:
Module 4, 31194
Thermistor Input 1:
Module 5, 31514
Thermistor Input 1:
Module 6, 31834
Add 80 for the
address of the next
input”

Watlow F4T
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Parameter Class
and Name

Range

Default

Data Type and
Attributes

Modbus Registers

Resistance Range

"5K (1448)
10K (1360)
20K (1361)
40K (1449)"

40K (1449)

"unsigned 16-bit
Access = RW"

"Thermistor Input 1:
Module 1, 30236
Thermistor Input 1:
Module 2, 30556
Thermistor Input 1:
Module 3, 30876
Thermistor Input 1:
Module 4, 31196
Thermistor Input 1:
Module 5, 31516
Thermistor Input 1:
Module 6, 31836
Add 80 for the
address of the next
input”

Thermistor Curve

"Curve A (1451)
Curve B (1452)
Curve C (1453)
Custom (180)"

Curve A (1451)

"unsigned 16-bit
Access = RW"

"Thermistor Input 1:
Module 1, 30238
Thermistor Input 1:
Module 2, 30558
Thermistor Input 1:
Module 3, 30878
Thermistor Input 1:
Module 4, 31198
Thermistor Input 1:
Module 5, 31518
Thermistor Input 1:
Module 6, 31838
Add 80 for the
address of the next
input”

Coefficient A

-3.4E+38 To 3.4E+38

1.471388e-3

"IEEE Float
Access=RW"

"Thermistor Input 1:
Module 1, 30240
Thermistor Input 1:
Module 2, 30560
Thermistor Input 1:
Module 3, 30880
Thermistor Input 1:
Module 4, 31200
Thermistor Input 1:
Module 5, 31520
Thermistor Input 1:
Module 6, 31840
Add 80 for the
address of the next
input”

Coefficient B

-3.4E+38 To 3.4E+38

2.376138e-4

"IEEE Float
Access=RW"

"Thermistor Input 1:
Module 1, 30242
Thermistor Input 1:
Module 2, 30562
Thermistor Input 1:
Module 3, 30882
Thermistor Input 1:
Module 4, 31202
Thermistor Input 1:
Module 5, 31522
Thermistor Input 1:
Module 6, 31842
Add 80 for the
address of the next
input”

Watlow F4T
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Parameter Class
and Name

Range

Default

Data Type and
Attributes

Modbus Registers

Coefficient C

-3.4E+38 To 3.4E+38

1.051058e-7

"IEEE Float
Access=RW"

"Thermistor Input 1:
Module 1, 30244
Thermistor Input 1:
Module 2, 30564
Thermistor Input 1:
Module 3, 30884
Thermistor Input 1:
Module 4, 31204
Thermistor Input 1:
Module 5, 31524
Thermistor Input 1:
Module 6, 31844
Add 80 for the
address of the next
input”

Display Precision

"Whole (105)
Tenths (94)
Hundredths (40)

Thousandths (96)"

Whole (105)

"unsigned 16-bit
Access = RW"

"Thermistor Input 1:
Module 1, 30252
Thermistor Input 1:
Module 2, 30572
Thermistor Input 1:
Module 3, 30892
Thermistor Input 1:
Module 4, 31212
Thermistor Input 1:
Module 5, 31532
Thermistor Input 1:
Module 6, 31852
Add 80 for the
address of the next
input”

Calibration Offset

-99999 To 99999

0.0

"IEEE Float
Access=RW"

"Thermistor Input 1:
Module 1, 30256
Thermistor Input 1:
Module 2, 30576
Thermistor Input 1:
Module 3, 30896
Thermistor Input 1:
Module 4, 31216
Thermistor Input 1:
Module 5, 31536
Thermistor Input 1:
Module 6, 31856
Add 80 for the
address of the next
input”

Input Error Latching

"Off (62)
On (63)"

Off (62)

"unsigned 16-bit
Access = RW"

"Thermistor Input 1:
Module 1, 30258
Thermistor Input 1:
Module 2, 30578
Thermistor Input 1:
Module 3, 30898
Thermistor Input 1:
Module 4, 31218
Thermistor Input 1:
Module 5, 31538
Thermistor Input 1:
Module 6, 31858
Add 80 for the
address of the next
input”

Watlow F4T
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Parameter Class
and Name

Range

Default

Data Type and
Attributes
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Clear Error

"Clear (129)
Ignore (204)"

Ignore (204)

"unsigned 16-bit
Access = RW"

"Thermistor Input 1:
Module 1, 30260
Thermistor Input 1:
Module 2, 30580
Thermistor Input 1:
Module 3, 30900
Thermistor Input 1:
Module 4, 31220
Thermistor Input 1:
Module 5, 31540
Thermistor Input 1:
Module 6, 31860
Add 80 for the
address of the next
input”

Electrical
Measurement

-3.4E+38 To 3.4E+38

"IEEE Float
Access=R"

"Thermistor Input 1:
Module 1, 30280
Thermistor Input 1:
Module 2, 30600
Thermistor Input 1:
Module 3, 30920
Thermistor Input 1:
Module 4, 31240
Thermistor Input 1:
Module 5, 31560
Thermistor Input 1:
Module 6, 31880
Add 80 for the
address of the next
input”

RTD Lead Resistance

-99999 To 99999

"IEEE Float
Access=R"

"Thermistor Input 1:
Module 1, 30282
Thermistor Input 1:
Module 2, 30602
Thermistor Input 1:
Module 3, 30922
Thermistor Input 1:
Module 4, 31242
Thermistor Input 1:
Module 5, 31562
Thermistor Input 1:
Module 6, 31882
Add 80 for the
address of the next
input”

Measure CJC

"Off (62)
On (63)"

On (63)

"unsigned 16-bit
Access = RW"

"Thermistor Input 1:
Module 1, 30284
Thermistor Input 1:
Module 2, 30604
Thermistor Input 1:
Module 3, 30924
Thermistor Input 1:
Module 4, 31244
Thermistor Input 1:
Module 5, 31564
Thermistor Input 1:
Module 6, 31884
Add 80 for the
address of the next
input”

Watlow F4T
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Parameter Class
and Name

Range

Default

Data Type and
Attributes

Modbus Registers

Ambient Temperature

-99999 To 99999

"IEEE Float
Access=R"

"Thermistor Input 1:
Module 1, 30286
Thermistor Input 1:
Module 2, 30606
Thermistor Input 1:
Module 3, 30926
Thermistor Input 1:
Module 4, 31246
Thermistor Input 1:
Module 5, 31566
Thermistor Input 1:
Module 6, 31886
Add 80 for the
address of the next
input”

Ambient Offset

-99999 To 99999

0.0

"IEEE Float
Access=RW"

"Thermistor Input 1:
Module 1, 30294
Thermistor Input 1:
Module 2, 30614
Thermistor Input 1:
Module 3, 30934
Thermistor Input 1:
Module 4, 31254
Thermistor Input 1:
Module 5, 31574
Thermistor Input 1:
Module 6, 31894
Add 80 for the
address of the next
input”

Electrical Input Offset

-99999 To 99999

0.0

"IEEE Float
Access=RW"

"Thermistor Input 1:
Module 1, 30296
Thermistor Input 1:
Module 2, 30616
Thermistor Input 1:
Module 3, 30936
Thermistor Input 1:
Module 4, 31256
Thermistor Input 1:
Module 5, 31576
Thermistor Input 1:
Module 6, 31896
Add 80 for the
address of the next
input”

Electrical Input Slope

-99999 To 99999

1.0

"IEEE Float
Access=RW"

"Thermistor Input 1:
Module 1, 30298
Thermistor Input 1:
Module 2, 30618
Thermistor Input 1:
Module 3, 30938
Thermistor Input 1:
Module 4, 31258
Thermistor Input 1:
Module 5, 31578
Thermistor Input 1:
Module 6, 31898
Add 80 for the
address of the next
input”

Watlow F4T
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Parameter Class
and Name

Range

Default

Data Type and
Attributes

Modbus Registers

Calibration Slope

-99999 To 99999

1.0

"IEEE Float
Access=RW"

"Thermistor Input 1:
Module 1, 30300
Thermistor Input 1:
Module 2, 30620
Thermistor Input 1:
Module 3, 30940
Thermistor Input 1:
Module 4, 31260
Thermistor Input 1:
Module 5, 31580
Thermistor Input 1:
Module 6, 31900
Add 80 for the
address of the next
input”

Temperature Input (See: p.184)

Analog Input Value

-99999 To 99999

"IEEE Float
Access=R"

"Temperature In 1:
Module 1, 32146
Temperature In 1:
Module 2, 32216
Temperature In 1:
Module 3, 32286
Temperature In 1:
Module 4, 32356
Temperature In 1:
Module 5, 32426
Temperature In 1:
Module 6, 32496"

Input Error

"None (61)

Open (65)

Shorted (127)
Measurement Error (140)
Bad Calibration Data
(139)

Ambient Error (9)

RTD Error (141)

Fail (32)"

"unsigned 16-bit
Access = R"

"Temperature In 1:
Module 1, 32148
Temperature In 1:
Module 2, 32218
Temperature In 1:
Module 3, 32288
Temperature In 1:
Module 4, 32358
Temperature In 1:
Module 5, 32428
Temperature In 1:
Module 6, 32498"

Filter

0To 60

0.5

"IEEE Float
Access=RW"

"Temperature In 1:
Module 1, 32150
Temperature In 1:
Module 2, 32220
Temperature In 1:
Module 3, 32290
Temperature In 1:
Module 4, 32360
Temperature In 1:
Module 5, 32430
Temperature In 1:
Module 6, 32500"

Watlow F4T
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Parameter Class
and Name

Range

Default

Data Type and
Attributes

Modbus Registers

Filtered Process Value

-99999 To 99999

"IEEE Float
Access=R"

"Temperature In 1:

Module 1, 32152
Temperature In 1:
Module 2, 32222
Temperature In 1:
Module 3, 32292
Temperature In 1:
Module 4, 32362
Temperature In 1:
Module 5, 32432
Temperature In 1:
Module 6, 32502"

Sensor Type

"Off (62)
Thermocouple (95)

RTD 100 Ohm (113)
RTD 1000 Ohm (114)"

Thermocouple (95)

"unsigned 16-bit
Access = RW"

"Temperature In 1:

Module 1, 32154
Temperature In 1:
Module 2, 32224
Temperature In 1:
Module 3, 32294
Temperature In 1:
Module 4, 32364
Temperature In 1:
Module 5, 32434
Temperature In 1:
Module 6, 32504"

TC Linearization

J (46)

"unsigned 16-bit
Access = RW"

"Temperature In 1:

Module 1, 32156
Temperature In 1:
Module 2, 32226
Temperature In 1:
Module 3, 32296
Temperature In 1:
Module 4, 32366
Temperature In 1:
Module 5, 32436
Temperature In 1:
Module 6, 32506"

RTD Leads

"unsigned 16-bit
Access = RW"

"Temperature In 1:

Module 1, 32158
Temperature In 1:
Module 2, 32228
Temperature In 1:
Module 3, 32298
Temperature In 1:
Module 4, 32368
Temperature In 1:
Module 5, 32438
Temperature In 1:
Module 6, 32508"

Display Precision

"Whole (105)
Tenths (94)
Hundredths (40)
Thousandths (96)"

Whole (105)

"unsigned 16-bit
Access = RW"

"Temperature In 1:

Module 1, 32172
Temperature In 1:
Module 2, 32242
Temperature In 1:
Module 3, 32312
Temperature In 1:
Module 4, 32382
Temperature In 1:
Module 5, 32452
Temperature In 1:
Module 6, 32522"

Watlow F4T
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Parameter Class
and Name

Range

Default

Data Type and
Attributes
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Calibration Offset

-99999 To 99999

0.0

"IEEE Float
Access=RW"

"Temperature In 1:

Module 1, 32176
Temperature In 1:
Module 2, 32246
Temperature In 1:
Module 3, 32316
Temperature In 1:
Module 4, 32386
Temperature In 1:
Module 5, 32456
Temperature In 1:
Module 6, 32526"

Input Error Latching

"Off (62)
On (63)"

Off (62)

"unsigned 16-bit
Access = RW"

"Temperature In 1:

Module 1, 32178
Temperature In 1:
Module 2, 32248
Temperature In 1:
Module 3, 32318
Temperature In 1:
Module 4, 32388
Temperature In 1:
Module 5, 32458
Temperature In 1:
Module 6, 32528"

Clear Error

"Clear (129)
Ignore (204)"

Ignore (204)

"unsigned 16-bit
Access = RW"

"Temperature In 1:

Module 1, 32180
Temperature In 1:
Module 2, 32250
Temperature In 1:
Module 3, 32320
Temperature In 1:
Module 4, 32390
Temperature In 1:
Module 5, 32460
Temperature In 1:
Module 6, 32530"

Electrical
Measurement

-3.4E+38 To 3.4E+38

"IEEE Float
Access=R"

"Temperature In 1:
Module 1, 32200
Temperature In 1:
Module 2, 32270
Temperature In 1:
Module 3, 32340
Temperature In 1:
Module 4, 32410
Temperature In 1:
Module 5, 32480
Temperature In 1:
Module 6, 32550"

RTD Lead Resistance

-99999 To 99999

"IEEE Float
Access=R"

"Temperature In 1:
Module 1, 32202
Temperature In 1:
Module 2, 32272
Temperature In 1:
Module 3, 32342
Temperature In 1:
Module 4, 32412
Temperature In 1:
Module 5, 32482
Temperature In 1:
Module 6, 32552"

Watlow F4T
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Parameter Class
and Name

Range

Default

Data Type and
Attributes
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Measure CJC

"Off (62)
On (63)"

On (63)

"unsigned 16-bit
Access = RW"

"Temperature In 1:
Module 1, 32204
Temperature In 1:
Module 2, 32274
Temperature In 1:
Module 3, 32344
Temperature In 1:
Module 4, 32414
Temperature In 1:
Module 5, 32484
Temperature In 1:
Module 6, 32554"

Ambient Temperature

-99999 To 99999

"IEEE Float
Access=R"

"Temperature In 1:
Module 1, 32206
Temperature In 1:
Module 2, 32276
Temperature In 1:
Module 3, 32346
Temperature In 1:
Module 4, 32416
Temperature In 1:
Module 5, 32486
Temperature In 1:
Module 6, 32556"

Ambient Offset

-99999 To 99999

0.0

"|IEEE Float
Access=RW"

"Temperature In 1:
Module 1, 32214
Temperature In 1:
Module 2, 32284
Temperature In 1:
Module 3, 32354
Temperature In 1:
Module 4, 32424
Temperature In 1:
Module 5, 32494
Temperature In 1:
Module 6, 32564"

Analog Output (See: p.82)

Output Type

"Volts (104)
Milliamps (112)"

Volts (104)

"unsigned 16-bit
Access = RW"

"Analog Output 1:
Module 1, 32566
Analog Output 1:
Module 2, 32716
Analog Output 1:
Module 3, 32866
Analog Output 1:
Module 4, 33016
Analog Output 1:
Module 5, 33166
Analog Output 1:
Module 6, 33316
Add 50 for the
address of the next
Analog Ouput”

Watlow F4T
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Parameter Class

Range

Default

Data Type and

Modbus Registers

and Name Attributes
"Off (62)
Analog Input (142)
Current (22)
Cool Power (161)
Heat Power (160)
Power (73)
Linearization (238)
Math (240)
Process Value (241) " .
Set Point Closed (242) Analog Output 1
. Module 1, 32568
Set Point Open (243) ]
Special Function Output Analog Qutput 1:
P P Module 2, 32718
1(1532) ]
Special Function Output Analog Qutput 1:
zp( 1533) P Module 3, 32868
. . . o Analog Output 1:
Function Special Function Output Off (62) unsigned 16 t')'lt Module 4, 33018
3 (1534) Access = RW ]
. . Analog Output 1:
Special Function Output
Module 5, 33168
4 (1535) .
- Analog Output 1:
Variable (245)
s Module 6, 33318
Condition (10001)
Add 50 for the
Encoder (1740)
. address of the next
Profile Number (1779) Analog Ouput”
Cascade Cool Power g bup
(1795)
Cascade Heat Power
(1794)
Cascade Power (1796)
Cascade Set Point
Closed (1797)
Cascade Set Point Open
(1798)"
"Analog Output 1:
Module 1, 32572
Analog Output 1:
Module 2, 32722
Analog Output 1:
Module 3, 32872
. I . Analog Output 1:
Output Function 1To 250 1 unsigned 8-t?l1t Module 4, 33022
Instance Access=RW
Analog Output 1:
Module 5, 33172
Analog Output 1:
Module 6, 33322
Add 50 for the
address of the next
Analog Ouput”
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Parameter Class
and Name

Range

Default

Data Type and
Attributes
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Electrical Output
Offset

-99999 To 99999

0.0

"IEEE Float
Access=RW"

"Analog Output 1:
Module 1, 32574
Analog Output 1:
Module 2, 32724
Analog Output 1:
Module 3, 32874
Analog Output 1:
Module 4, 33024
Analog Output 1:
Module 5, 33174
Analog Output 1:
Module 6, 33324
Add 50 for the
address of the next
Analog Ouput”

Electrical Output
Slope

-99999 To 99999

1.0

"IEEE Float
Access=RW"

"Analog Output 1:
Module 1, 32576
Analog Output 1:
Module 2, 32726
Analog Output 1:
Module 3, 32876
Analog Output 1:
Module 4, 33026
Analog Output 1:
Module 5, 33176
Analog Output 1:
Module 6, 33326
Add 50 for the
address of the next
Analog Ouput”

Calibration Offset

-99999 To 99999

0.0

"IEEE Float
Access=RW"

"Analog Output 1:
Module 1, 32578
Analog Output 1:
Module 2, 32728
Analog Output 1:
Module 3, 32878
Analog Output 1:
Module 4, 33028
Analog Output 1:
Module 5, 33178
Analog Output 1:
Module 6, 33328
Add 50 for the
address of the next
Analog Ouput”

Calibration Slope

-99999 To 99999

1.0

"IEEE Float
Access=RW"

"Analog Output 1:
Module 1, 32580
Analog Output 1:
Module 2, 32730
Analog Output 1:
Module 3, 32880
Analog Output 1:
Module 4, 33030
Analog Output 1:
Module 5, 33180
Analog Output 1:
Module 6, 33330
Add 50 for the
address of the next
Analog Ouput”

Watlow F4T
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Parameter Class
and Name

Range

Default

Data Type and
Attributes
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Scale Low

-100 To 100

0.0

"IEEE Float
Access=RW"

"Analog Output 1:
Module 1, 32582
Analog Output 1:
Module 2, 32732
Analog Output 1:
Module 3, 32882
Analog Output 1:
Module 4, 33032
Analog Output 1:
Module 5, 33182
Analog Output 1:
Module 6, 33332
Add 50 for the
address of the next
Analog Ouput”

Scale High

-100 To 100

10.0

"IEEE Float
Access=RW"

"Analog Output 1:
Module 1, 32584
Analog Output 1:
Module 2, 32734
Analog Output 1:
Module 3, 32884
Analog Output 1:
Module 4, 33034
Analog Output 1:
Module 5, 33184
Analog Output 1:
Module 6, 33334
Add 50 for the
address of the next
Analog Ouput”

Range Low

-99999 To 99999

0.0

"IEEE Float
Access=RW"

"Analog Output 1:
Module 1, 32586
Analog Output 1:
Module 2, 32736
Analog Output 1:
Module 3, 32886
Analog Output 1:
Module 4, 33036
Analog Output 1:
Module 5, 33186
Analog Output 1:
Module 6, 33336
Add 50 for the
address of the next
Analog Ouput”

Range High

-99999 To 99999

100.0

"IEEE Float
Access=RW"

"Analog Output 1:
Module 1, 32588
Analog Output 1:
Module 2, 32738
Analog Output 1:
Module 3, 32888
Analog Output 1:
Module 4, 33038
Analog Output 1:
Module 5, 33188
Analog Output 1:
Module 6, 33338
Add 50 for the
address of the next
Analog Ouput”

Watlow F4T
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Parameter Class
and Name

Range

Default

Data Type and
Attributes

Modbus Registers

Analog Output
Electrical Value

"IEEE Float
Access=R"

"Analog Output 1:
Module 1, 32596
Analog Output 1:
Module 2, 32746
Analog Output 1:
Module 3, 32896
Analog Output 1:
Module 4, 33046
Analog Output 1:
Module 5, 33196
Analog Output 1:
Module 6, 33346
Add 50 for the
address of the next
Analog Ouput”

Analog Output Control
Operation

"Electrical (1276)
Counts (1037)"

Electrical (1276)

"unsigned 16-bit
Access = RW"

"Analog Output 1:
Module 1, 32598
Analog Output 1:
Module 2, 32748
Analog Output 1:
Module 3, 32898
Analog Output 1:
Module 4, 33048
Analog Output 1:
Module 5, 33198
Analog Output 1:
Module 6, 33348
Add 50 for the
address of the next
Analog Ouput”

Source Value A

"IEEE Float
Access=R"

"Analog Output 1:
Module 1, 32600
Analog Output 1:
Module 2, 32750
Analog Output 1:
Module 3, 32900
Analog Output 1:
Module 4, 33050
Analog Output 1:
Module 5, 33200
Analog Output 1:
Module 6, 33350
Add 50 for the
address of the next
Analog Ouput”

Output Type

"2 (1)
3Q)

"unsigned 16-bit
Access = R"

"Analog Output 1:
Module 1, 32614
Analog Output 1:
Module 2, 32764
Analog Output 1:
Module 3, 32914
Analog Output 1:
Module 4, 33064
Analog Output 1:
Module 5, 33214
Analog Output 1:
Module 6, 33364
Add 50 for the
address of the next
Analog Ouput”

Watlow F4T
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Parameter Class
and Name

Range

Default

Data Type and
Attributes
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Discrete Input (See: p.122)

"Digital Input 2:
Module 1, 33466
Digital Input 2: Module

2, 33506
Digital Input 2: Module
"Input Voltage (193) "unsigned 16-bit 3, 33546
Input Type Input Dry Contact (44)" Input Dry Contact (44) Access = RW" Digital Input 2: Module
4, 33586
Digital Input 2: Module
5, 33626
Digital Input 2: Module
6, 33666"
"Digital Input 2:
Module 1, 33486
Digital Input 2: Module
2, 33526
Digital Input 2: Module
Input State On (63) "unsigned 16-bit 3, 33566
Off (62) Access = R" Digital Input 2: Module
4, 33606
Digital Input 2: Module
5, 33646
Digital Input 2: Module
6, 33686"
"None (61) "Digital Input 2:
Open (65) Module 1, 33500
Shorted (127) Digital Input 2: Module
Measurement Error (140) 2, 33540
Bad Calibration Data Digital Input 2: Module
Error (139) "unsigned 16-bit 3, 33580
Ambient Error (9) Access = R" Digital Input 2: Module
RTD Error (141) 4, 33620
Fail (32) Digital Input 2: Module
Math Error (1423) 5, 33660
Not Sourced (246) Digital Input 2: Module
Stale (1617)" 6, 33700"

Discrete Input / Output

(See: p.123)

Direction

"Output (68)
Input Voltage (193)
Input Dry Contact (44)"

Output (68)

"unsigned 16-bit
Access = RW"

"Digital 1/0 1: Module
1, 33706
Digital 1/0 1: Module
2, 33946
Digital 1/0 1: Module
3, 34186
Digital 1/0 1: Module
4, 34426
Digital 1/0 1: Module
5, 34666
Digital 1/0 1: Module
6, 34906
Add 40 for the
address of the next
output”

Watlow F4T
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Parameter Class
and Name

Range

Default

Data Type and
Attributes
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Time Base Type

"Fixed Time Base (34)
Variable Time Base
(103)"

Fixed Time Base (34)

"unsigned 16-bit
Access = RW"

"Digital 1/0 1: Module

1, 33708
Digital 1/0 1: Module
2, 33948
Digital 1/0 1: Module
3, 34188
Digital 1/0 1: Module
4, 34428
Digital 1/0 1: Module
5, 34668
Digital 1/0 1: Module
6, 34908
Add 40 for the
address of the next
output”

Fixed Time Base

.1 To 60

"IEEE Float
Access=RW"

"Digital I/0 1: Module
1, 33710
Digital 1/0 1: Module
2, 33950
Digital 1/0 1: Module
3, 34190
Digital 1/0 1: Module
4, 34430
Digital 1/0 1: Module
5, 34670
Digital 1/0 1: Module
6, 34910
Add 40 for the
address of the next
output”

AC Line Frequency

"50 Hz (3)
60 Hz (4)"

"unsigned 16-bit
Access = RW"

"Digital 1/0 1: Module
1, 33712
Digital 1/0 1: Module
2, 33952
Digital 1/0 1: Module
3, 34192
Digital 1/0 1: Module
4, 34432
Digital 1/0 1: Module
5, 34672
Digital 1/0 1: Module
6, 34912
Add 40 for the
address of the next
output”

Watlow F4T
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Parameter Class
and Name

Range

Default

Data Type and
Attributes

Modbus Registers

Function

"Off (62)

Analog Input (142)
Alarm (6)

Cool Power (161)
Heat Power (160)
Compare (230)
Counter (231)

Digital 1/0 (1142)
Profile Event Out A
(233)

Profile Event Out B
(234)

Profile Event Out C
(235)

Profile Event Out D
(236)

Profile Event Out E
(247)

Profile Event Out F
(248)

Profile Event Out G
(249)

Profile Event Out H
(250)

Function Key (1001)
Logic (239)
Linearization (238)
Math (240)

Process Value (241)
Special Function Output
1(1532)

Special Function Output
2 (1533)

Special Function Output
3 (1534)

Special Function Output
4 (1535)

Timer (244)

Variable (245)

Limit (126)

Condition (10001)
Encoder (1740)
Profile Number (1779)
Profile Running (1780)
Profile Paused (1781)
Cascade Cool Power
(1795)

Cascade Heat Power
(1794)"

Off (62)

"unsigned 16-bit
Access = RW"

"Digital 1/0 1: Module
1, 33714
Digital 1/0 1: Module
2, 33954
Digital 1/0 1: Module
3, 34194
Digital 1/0 1: Module
4, 34434
Digital 1/0 1: Module
5, 34674
Digital 1/0 1: Module
6, 34914
Add 40 for the
address of the next
output”
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Parameter Class
and Name

Range

Default

Data Type and
Attributes

Modbus Registers

Output Function
Instance

1To 250

"unsigned 8-bit
Access=RW"

"Digital 1/0 1: Module

1, 33716
Digital 1/0 1: Module
2, 33956
Digital 1/0 1: Module
3, 34196
Digital 1/0 1: Module
4, 34436
Digital 1/0 1: Module
5, 34676
Digital 1/0 1: Module
6, 34916
Add 40 for the
address of the next
output”

Output State

“On (63)
Off (62)"

"unsigned 16-bit
Access = R"

"Digital I/0 1: Module
1, 33718
Digital 1/0 1: Module
2, 33958
Digital 1/0 1: Module
3, 34198
Digital 1/0 1: Module
4, 34438
Digital 1/0 1: Module
5, 34678
Digital 1/0 1: Module
6, 34918
Add 40 for the
address of the next
output”

Output Power

"IEEE Float
Access=R"

"Digital 1/0 1: Module
1, 33720
Digital 1/0 1: Module
2, 33960
Digital 1/0 1: Module
3, 34200
Digital 1/0 1: Module
4, 34440
Digital 1/0 1: Module
5, 34680
Digital 1/0 1: Module
6, 34920
Add 40 for the
address of the next
output”

Low Power Scale

0To 100

0.0

"IEEE Float
Access=RW"

"Digital 1/0 1: Module
1, 33722
Digital 1/0 1: Module
2, 33962
Digital 1/0 1: Module
3, 34202
Digital 1/0 1: Module
4, 34442
Digital 1/0 1: Module
5, 34682
Digital 1/0 1: Module
6, 34922
Add 40 for the
address of the next
output”
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Parameter Class
and Name

Range

Default

Data Type and
Attributes

Modbus Registers

High Power Scale

0 To 100

100.0

"IEEE Float
Access=RW"

"Digital 1/0 1: Module
1, 33724
Digital 1/0 1: Module
2, 33964
Digital 1/0 1: Module
3, 34204
Digital 1/0 1: Module
4, 34444
Digital 1/0 1: Module
5, 34684
Digital 1/0 1: Module
6, 34924
Add 40 for the
address of the next
output”

Input State

"unsigned 16-bit
Access = R"

"Digital I/0 1: Module
1, 33726
Digital 1/0 1: Module
2, 33966
Digital 1/0 1: Module
3, 34206
Digital 1/0 1: Module
4, 34446
Digital 1/0 1: Module
5, 34686
Digital 1/0 1: Module
6, 34926
Add 40 for the
address of the next
output”

Source Value A

"IEEE Float
Access=R"

"Digital 1/0 1: Module
1, 33730
Digital 1/0 1: Module
2, 33970
Digital 1/0 1: Module
3, 34210
Digital 1/0 1: Module
4, 34450
Digital 1/0 1: Module
5, 34690
Digital 1/0 1: Module
6, 34930
Add 40 for the
address of the next
output”

Error

"None (61)

Open (65)

Shorted (127)
Measurement Error (140)
Bad Calibration Data
(139)

Ambient Error (9)
RTD Error (141)

Fail (32)

Math Error (1423)
Not Sourced (246)
Stale (1617)"

"unsigned 16-bit
Access = R"

"Digital 1/0 1: Module
1, 33734
Digital 1/0 1: Module
2, 33974
Digital 1/0 1: Module
3, 34214
Digital 1/0 1: Module
4, 34454
Digital 1/0 1: Module
5, 34694
Digital 1/0 1: Module
6, 34934
Add 40 for the
address of the next
output”
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Parameter Class

Range

Default

Data Type and

Modbus Registers

and Name Attributes
"Digital I/0 1: Module
" 1, 33740
None (61) Digital 1/0 1: Module
Open (65)
2, 33980
Shorted (127) .. .
Digital 1/0 1: Module
Measurement Error (140)
. . 3, 34220
Bad Calibration Data ..
. . Digital 1/0 1: Module
(139) unsigned 16-bit
Error . " 4, 34460
Ambient Error (9) Access = R .. X
Digital 1/0 1: Module
RTD Error (141)
Fail (32) 5, 34700
Math Error (1423) Digital 1/0 1: Module
6, 34940
Not Sourced (246) Add 40 for th
Stale (1617)" 0 for the
address of the next
output”
Discrete OQutput, Solid-State Relay and Switched DC/Open Collector (See: p.126)

Time Base Type

"Fixed Time Base (34)
Variable Time Base
(103)"

Fixed Time Base (34)

"unsigned 16-bit
Access = RW"

"Output 1: Module 1,
35148
Output 1: Module 2,
35308
Output 1: Module 3,
35468
Output 1: Module 4,
35628
Output 1: Module 5,
35788
Output 1: Module 6,
35948
Add 40 for the
address of the next
output”

Fixed Time Base

.1To 60

"IEEE Float
Access=RW"

"Output 1: Module 1,
35150
Output 1: Module 2,
35310
Output 1: Module 3,
35470
Output 1: Module 4,
35630
Output 1: Module 5,
35790
Output 1: Module 6,
35950
Add 40 for the
address of the next
output”
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Parameter Class Data Type and .
and Name Range Default Attributes Modbus Registers

"Output 1: Module 1,
35152
Output 1: Module 2,
35312
Output 1: Module 3,
35472
" I . Output 1: Module 4,

AC Line Frequency 6500HHZZ(£13;')' “:j‘ci:‘:dz 1;\,'\,?“ 35632
Output 1: Module 5,
35792
Output 1: Module 6,
35952
Add 40 for the
address of the next
output”
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Parameter Class
and Name

Range

Default

Data Type and
Attributes

Modbus Registers

Function

"Off (62)

Analog Input (142)
Alarm (6)

Cool Power (161)
Heat Power (160)
Compare (230)
Counter (231)

Digital 1/0 (1142)
Profile Event Out A
(233)

Profile Event Out B
(234)

Profile Event Out C
(235)

Profile Event Out D
(236)

Profile Event Out E
(247)

Profile Event Out F
(248)

Profile Event Out G
(249)

Profile Event Out H
(250)

Function Key (1001)
Logic (239)
Linearization (238)
Math (240)

Process Value (241)
Special Function Output
1(1532)

Special Function Output
2 (1533)

Special Function Output
3 (1534)

Special Function Output
4 (1535)

Timer (244)

Variable (245)

Limit (126)

Condition (10001)
Encoder (1740)
Profile Number (1779)
Profile Running (1780)
Profile Paused (1781)
Cascade Cool Power
(1795)

Cascade Heat Power
(1794)"

Off (62)

"unsigned 16-bit
Access = RW"

"Output 1: Module 1,
35154
Output 1: Module 2,
35314
Output 1: Module 3,
35474
Output 1: Module 4,
35634
Output 1: Module 5,
35794
Output 1: Module 6,
35954
Add 40 for the
address of the next
output”
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Parameter Class
and Name

Range

Default

Data Type and
Attributes

Modbus Registers

Output Function
Instance

1 To 250

"unsigned 8-bit
Access=RW"

"Output 1: Module 1,
35156
Output 1: Module 2,
35316
Output 1: Module 3,
35476
Output 1: Module 4,
35636
Output 1: Module 5,
35796
Output 1: Module 6,
35956
Add 40 for the
address of the next
output”

Output State

"unsigned 16-bit
Access = R"

"Output 1: Module 1,
35158
Output 1: Module 2,
35318
Output 1: Module 3,
35478
Output 1: Module 4,
35638
Output 1: Module 5,
35798
Output 1: Module 6,
35958
Add 40 for the
address of the next
output”

Output Power

"IEEE Float
Access=R"

"Output 1: Module 1,
35160
Output 1: Module 2,
35320
Output 1: Module 3,
35480
Output 1: Module 4,
35640
Output 1: Module 5,
35800
Output 1: Module 6,
35960
Add 40 for the
address of the next
output”

Low Power Scale

0 To 100

0.0

"IEEE Float
Access=RW"

"Output 1: Module 1,
35162
Output 1: Module 2,
35322
Output 1: Module 3,
35482
Output 1: Module 4,
35642
Output 1: Module 5,
35802
Output 1: Module 6,
35962
Add 40 for the
address of the next
output”
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Parameter Class
and Name

Range

Default

Data Type and
Attributes

Modbus Registers

High Power Scale

0To 100

100.0

"IEEE Float
Access=RW"

"Output 1: Module 1,
35164
Output 1: Module 2,
35324
Output 1: Module 3,
35484
Output 1: Module 4,
35644
Output 1: Module 5,
35804
Output 1: Module 6,
35964
Add 40 for the
address of the next
output”

Source Value A

"IEEE Float
Access=R"

"Output 1: Module 1,
35170
Output 1: Module 2,
35330
Output 1: Module 3,
35490
Output 1: Module 4,
35650
Output 1: Module 5,
35810
Output 1: Module 6,
35970
Add 40 for the
address of the next
output”

Error

"None (61)
Open (65)
Shorted (127)

Measurement Error (140)

Bad Calibration Data
(139)

Ambient Error (9)
RTD Error (141)

Fail (32)

Math Error (1423)
Not Sourced (246)
Stale (1617)"

"unsigned 16-bit
Access = R"

"Output 1: Module 1,
35174
Output 1: Module 2,
35334
Output 1: Module 3,
35494
Output 1: Module 4,
35654
Output 1: Module 5,
35814
Output 1: Module 6,
35974
Add 40 for the
address of the next
output”

Output Type

"SSR (10034)

SSR w/ Shared Common

(10035)

Switched DC (10033)
Switched DC / Open
Collector (10032)"

"unsigned 16-bit
Access = R"

"Output 1: Module 1,
35184
Output 1: Module 2,
35344
Output 1: Module 3,
35504
Output 1: Module 4,
35664
Output 1: Module 5,
35824
Output 1: Module 6,
35984
Add 40 for the
address of the next
output”
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Parameter Class
and Name

Range

Default

Data Type and
Attributes

Modbus Registers

Discrete Qutput, Limit (See: p.132)

Function

Limit (126)

Limit (126)

"unsigned 16-bit
Access = RW"

“"Limit Output 1:
Module 1, 36114
Limit Output 1:
Module 2, 36194
Limit Output 1:
Module 3, 36274
Limit Output 1:
Module 4, 36354
Limit Output 1:
Module 5, 36434
Limit Output 1:
Module 6, 36514
Add 40 for the
address of the next
Output”

Output State

"On (63)
Off (62)"

"unsigned 16-bit

"

Access = R

"Limit Output 1:
Module 1, 36118
Limit Output 1:
Module 2, 36198
Limit Output 1:
Module 3, 36278
Limit Output 1:
Module 4, 36358
Limit Output 1:
Module 5, 36438
Limit Output 1:
Module 6, 36518
Add 40 for the
address of the next
Output”

Source Value A

"IEEE Float
Access=R"

address of the next

"Limit Output 1:
Module 1, 36130
Limit Output 1:
Module 2, 36210
Limit Output 1:
Module 3, 36290
Limit Output 1:
Module 4, 36370
Limit Output 1:
Module 5, 36450
Limit Output 1:
Module 6, 36530
Add 40 for the

Output”
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Parameter Class

Range

Default

Data Type and

Modbus Registers

Ambient Error (9)
RTD Error (141)
Fail (32)

Math Error (1423)
Not Sourced (246)
Stale (1617)"

Access = R"

and Name Attributes
“Limit Output 1:
) Module 1, 36134
ONOen:((6651)) Limit Output 1:
p Module 2, 36214
Shorted (127) Limit Output 1:
Measurement Error (140) Module 3 p3f,29;1r
Bad Calibration Data Limit Oui ut 1:
(139) "unsigned 16-bit P
Error Module 4, 36374

Limit Output 1:
Module 5, 36454
Limit Output 1:
Module 6, 36534
Add 40 for the
address of the next
Output”

Output Type

"Form A Mechanical
Relay (10029)
Form C Mechanical
Relay (10028)"

"unsigned 16-bit
Access = R"

“"Limit Output 1:
Module 1, 36144
Limit Output 1:
Module 2, 36224
Limit Output 1:
Module 3, 36304
Limit Output 1:
Module 4, 36384
Limit Output 1:
Module 5, 36464
Limit Output 1:
Module 6, 36544
Add 40 for the
address of the next
Output”

Discrete Output, Electromechanical Relay (See: p

.128)

Time Base Type

Fixed Time Base (34)

Fixed Time Base (34)

"unsigned 16-bit
Access = RW"

"Output 1: Module 1,
36588
Output 1: Module 2,
36748
Output 1: Module 3,
36908
Output 1: Module 4,
37068
Output 1: Module 5,
37228
Output 1: Module 6,
37388
Add 40 for the
address of the next
output”
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Parameter Class
and Name

Range

Default

Data Type and
Attributes

Modbus Registers

Fixed Time Base

5To 60

20

"IEEE Float
Access=RW"

"Output 1: Module 1,
36590
Output 1: Module 2,
36750
Output 1: Module 3,
36910
Output 1: Module 4,
37070
Output 1: Module 5,
37230
Output 1: Module 6,
37390
Add 40 for the
address of the next

output”
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Parameter Class
and Name

Range

Default

Data Type and
Attributes

Modbus Registers

Function

"Off (62)

Analog Input (142)
Alarm (6)

Cool Power (161)
Heat Power (160)
Compare (230)
Counter (231)

Digital 1/0 (1142)
Profile Event Out A
(233)

Profile Event Out B
(234)

Profile Event Out C
(235)

Profile Event Out D
(236)

Profile Event Out E
(247)

Profile Event Out F
(248)

Profile Event Out G
(249)

Profile Event Out H
(250)

Function Key (1001)
Logic (239)
Linearization (238)
Math (240)

Process Value (241)
Special Function Output
1(1532)

Special Function Output
2 (1533)

Special Function Output
3 (1534)

Special Function Output
4 (1535)

Timer (244)

Variable (245)

Limit (126)

Condition (10001)
Encoder (1740)
Profile Number (1779)
Profile Running (1780)
Profile Paused (1781)
Cascade Cool Power
(1795)

Cascade Heat Power
(1794)"

Off (62)

"unsigned 16-bit
Access = RW"

"Output 1: Module 1,
36594
Output 1: Module 2,
36754
Output 1: Module 3,
36914
Output 1: Module 4,
37074
Output 1: Module 5,
37234
Output 1: Module 6,
373%4
Add 40 for the
address of the next
output”
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Parameter Class
and Name

Range

Default

Data Type and
Attributes

Modbus Registers

Output Function
Instance

1 To 250

"unsigned 8-bit
Access=RW"

"Output 1: Module 1,
36596
Output 1: Module 2,
36756
Output 1: Module 3,
36916
Output 1: Module 4,
37076
Output 1: Module 5,
37236
Output 1: Module 6,
37396
Add 40 for the
address of the next
output”

Output State

"unsigned 16-bit
Access = R"

"Output 1: Module 1,
36598
Output 1: Module 2,
36758
Output 1: Module 3,
36918
Output 1: Module 4,
37078
Output 1: Module 5,
37238
Output 1: Module 6,
37398
Add 40 for the
address of the next
output”

Output Power

"IEEE Float
Access=R"

"Output 1: Module 1,
36600
Output 1: Module 2,
36760
Output 1: Module 3,
36920
Output 1: Module 4,
37080
Output 1: Module 5,
37240
Output 1: Module 6,
37400
Add 40 for the
address of the next
output”

Low Power Scale

0 To 100

0.0

"IEEE Float
Access=RW"

"Output 1: Module 1,
36602
Output 1: Module 2,
36762
Output 1: Module 3,
36922
Output 1: Module 4,
37082
Output 1: Module 5,
37242
Output 1: Module 6,
37402
Add 40 for the
address of the next
output”
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Parameter Class
and Name

Range

Default

Data Type and
Attributes

Modbus Registers

High Power Scale

0 To 100

100.0

"IEEE Float
Access=RW"

"Output 1: Module 1,
36604
Output 1: Module 2,
36764
Output 1: Module 3,
36924
Output 1: Module 4,
37084
Output 1: Module 5,
37244
Output 1: Module 6,
37404
Add 40 for the
address of the next
output”

Source Value A

"IEEE Float
Access=R"

"Output 1: Module 1,
36610
Output 1: Module 2,
36770
Output 1: Module 3,
36930
Output 1: Module 4,
37090
Output 1: Module 5,
37250
Output 1: Module 6,
37410
Add 40 for the
address of the next
output”

Error

"None (61)

Open (65)

Shorted (127)
Measurement Error (140)
Bad Calibration Data
(139)

Ambient Error (9)
RTD Error (141)

Fail (32)

Math Error (1423)
Not Sourced (246)
Stale (1617)"

"unsigned 16-bit
Access = R"

"Output 1: Module 1,
36614
Output 1: Module 2,
36774
Output 1: Module 3,
36934
Output 1: Module 4,
37094
Output 1: Module 5,
37254
Output 1: Module 6,
37414
Add 40 for the
address of the next
output”

Output Type

"Form A Mechanical
Relay (10029)

Form A Mechanical Relay
w/ Shared Common
(10030)

Form C Mechanical
Relay (10028)

NO-ARC Relay (10031)"

"unsigned 16-bit
Access = R"

"Output 1: Module 1,
36624
Output 1: Module 2,
36784
Output 1: Module 3,
36944
Output 1: Module 4,
37104
Output 1: Module 5,
37264
Output 1: Module 6,
37424
Add 40 for the
address of the next
output”
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Parameter Class Data Type and .
and Name Range Default Atiributes Modbus Registers
Message List
" - . "Message List 1: 37546
Message Enable Y’l‘; E?gé) No (59) u:zlgégsd: 1;\/-;).“ Message List n:
37546+((n-1)* 160)"
"Message List 1: 37548
"string Message List n:
Message 20 [empty string] Access=RW" 37548+((n-1)* 160)

Read 10 Registers for
20 Characters”

Logging (See: p.54)

"Stop (1638)

"unsigned 16-bit

Memory Full Action Overwrite (1639)" Stop (1638) Access = RW" 42350
Available Logging "unsigned 32-bit
Memory (MB) 0 To 4294967295 Access—R" 42352
Avaylable Logging 0To 4294967295 unsigned 32._.b]t 42354
Time (Hours) Access=R
"Off (62) "unsigned 16-bit
Source Value A On (63)" Access = R” 42362
. "Recording (1990) "unsigned 16-bit
Logging Status Not Recording (1991)" Access = R" 42368
File Size Limit (MB) | 1 To 4294967295 0 unsigned 32-bit 42372
Access=RW
"MM/DD/YYYY (1631) "unsigned 16-bit
Date Format DD/MM/YYYY (1632)" MM/DD/YYYY (1631) Access = RW" 42382
. "12 Hour (1966) "unsigned 16-bit
Time Format 24 Hour (1967)" 12 Hour (1966) Access = RW" 42384
"None (61) R i
Log Action Start (1782) “:;‘Cger;‘:d_ 1lf’wt3't 42386
Stop (1638)" N
"0.1 sec (1971)
0.2 sec (1972)
0.5 sec (1973)
1 sec (1974)
2 sec (1975)
5 sec (1976)
10 sec (1977)
15 sec (1978) . "unsigned 16-bit
Log Interval 30 sec (1979) 5 min (1981) Access = RW" 42388
1 min (1980)
2 min (1985)
5 min (1981)
10 min (1986)
15 min (1987)
30 min (1988)
60 min (1989)"
"Internal (2057) "unsigned 16-bit
Log To USB Device (2058)" Internal (2057) Access = RW" 42390
"Encrypted (2064) I "
File Type CSV (2063) Encrypted (2064) unsigned 16-bit 42392
B Access = RW
Both (13)
"No (59) "unsigned 16-bit
Create Encrypted Yes (106)" No (59) Access = RW" 42394
. - . "unsigned 32-bit
Encryption Key 0 To 4294967295 Unit's Serial Number Access=RW" 42396
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Parameter Class Data Type and .
and Name Range Default Atiributes Modbus Registers
- . "No (59) "unsigned 16-bit
Rediscover Log Points Yes (106)" No (59) Access = RW" 42398
F4 Modbus Registers Migrated to F4T (Map 2)
Data Type
Parameter Name Range Default and Access Modbus® Registers
(Read/Write)
Model ---- 4F 16-bit Unsigned R 0
Software ID 0 to 99 N/A 16-bit Unsigned R 3
Software Major Revision 0.00 to 9.99 N/A 16-bit Unsigned R 4
Save Changes to EE Save (0) 16-bit L\J/\r;signed 25
Process Value 1 - N/A 16-bit Signed 100
Process Value 2 N N/A 16-bit Signed 104
. Range Low 1 toRange Depends on sensor AP
Closed Loop Set Point 1 High 1 type 16-bit Signed RW 300
Idle Set Point 1 75 16-bit Signed RW 308
Closed Loop Set Point2 | HangeLow 2toRange | Depends on sensor | ¢ it gigned RW 319
High 2 type
Idle Set Point 2 .- 75 16-bit Signed RW 327
Ramp Rate 1to 999 N/A 16-bit Usigned 1101
Profile Action Resume 1 Resume (1) 16-bit L\J/\r;signed 1209
Profile Action Hold Hold (1) 16-bit Unsigned 1210
Terminate Profile Terminate (1) 16-bit l\J/\r/nsigned 1217
Profile Start File # 16:bit (hsigned 4000
Profile Start Step # 16-bit L\J/Usigned 4001
Create (1)
Insert Step (2)
. . Delete Current profile (3) 16-bit Unsigned
Profile Action Start Delete Step (4) W 4002
Start Profile (5)
Delete all Profiles (256)
Profile Event Output 1 o E?g off 16-bit Usigned 2000 and 4030
Profile Event Output 2 8‘: E?g off 16-bit Usigned 2010 and 4031
Profile Event Output 3 o g’; off 16-0it Wsigned 2020 and 4032
Profile Event Output 4 of g?g off 16-bit Usigned 2030 and 4033
Profile Event Output 5 of ﬁ?g Off 16-bit Usigned 2040 and 4034
Profile Event Output 6 of ?1); Off 16-bit Linsigned 2050 and 4035
Profile Event Output 7 8‘: ﬁ?g Off 16-bit Lhsigned 2060 and 4036
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Data Type
Parameter Name Range Default and Access Modbus® Registers
(Read/Write)
Profile Event Output 8 on E?; off 16-bit Unsigned 2070 and 4037
megi Egﬁtnts %ﬁgut 1 82‘ E?; Off 16-bit Unsigned R 4111
Prof(iét:,J rfgﬁtnts th;JJgut 2 82‘ 2(1’; Off 16-bit Unsigned R 4112
Prof(iéelzJ rfgﬁtnts %ﬁgut 3 82‘ E?; Off 16-bit Unsigned R 4113
Prof(ifJ rlfgﬁtnts %ﬁgut 4 82‘ E?; off 16-bit Unsigned R 4114
ProfélfJ rlfgr?tnts gmgut 5 82‘ E?; Off 16-bit Unsigned R 4115
Profél:(fJ rlf;/r?tnts th;JJrS)ut 6 82( E?g Off 16-bit Unsigned R 4116
ProfgtfJ rf;/r?tnts thltJJzut 7 82‘ E?; Off 16-bit Unsigned R 4117
Profgi E;/r?tnts t(;;ﬂgut 8 82‘ E?; Off 16-bit Unsigned R 4118
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FAT Base Specifications

Line Voltage/Power (Minimum/Maximum Ratings)

» High voltage option: 85 to 264V~ (ac) 47/63Hz

» Low voltage option: 20.4 to 30.8V (~ ac) (= dc), 47/63Hz

e Power consumption: 13 W, 14VA

« Data retention upon power failure via non-volatile memory

Environment

o NEMA 4X/IP65 - front panel mount configuration only
e 0to 122°F (-18 to 50°C) operating temperature

e -40 to 185°F (-40 to 85°C) storage temperature

e 0 to 90% RH, non-condensing

Accuracy

« Calibration accuracy and sensor conformity: +0.1% of span, +1°C @ the calibrated
ambient temperature and rated line voltage

 Types R, S, B; 0.2%

o Type T below -50°C; 0.2%

« Calibration ambient temperature @ 77 +5°F (25°C £3°C)

e Accuracy span :1000 °F (540°C) min.

« Temperature stability: +0.1 °F/°F (+0.1°C/°C) rise in ambient max.

Agency Approvals

« UL® Listed to UL 61010 File E185611 QUYX

« UL®508 Reviewed

o CSA 22.2#14, File 158031

e FM Class 3545 (configurations with limit modules)
e RoHS by design, China RoHS Level , W.E.E.E.

« CE

» Windows® Hardware Certification

Controller

e 1 to 4 PID or ON-OFF control loops

User selectable action: heat, cool or heat/cool
Autotune with TRU-TUNEe+ adaptive control algorithm
Control sampling rates: input = 10Hz, outputs = 10Hz
1 to 6 Limit loops

User Interface
e 4.3 inch TFT PCAP color graphic touch screen
o 4 keys: Home, Main Menu, Back, Help

Profile Ramp/Soak
« Profile engine affects one to four loops in synch
» 40 profiles with up to 50 steps per profile
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Real Time Clock and Battery Backup

Accuracy (typical): + 3ppm over 5°F (-15°C) to 122°F (50°C)
Battery type: lithium, field replaceable (Watlow part #: 0830-0858-0000) (recycle

properly)
Typical battery life: 10 years at 77°F (25°C)

Isolated Communications

EIA232/485, Modbuse RTU
Ethernet Modbus® TCP
Standard bus protocol via USB for configuration, profile and data log file transfers

USB Device Port

Version: USB 2.0 full-speed

Connector: USB Mini Type B, 5 position

Recognized as a mass storage device/serial communications
Driver for Microsoft® Windows® 7 and Windows 8

USB Host Port

Total of 2 available

Version: USB 2.0 hi-speed

Connector: USB Type A, high-retention

Supports flash drives (FAT32 file system) tested up to 64 gigabyte
Maximum current: 0.5 A / port

Wiring Termination—Touch-Safe Terminals

Input, power and controller output terminals are touch safe removable 12 to 30
AWG

Right-angle and front-screw terminal blocks for input, output and power supply con-
nections

Battery

Nominal voltage: 3V

Continuous standard load: 3mA

Operating temperature: -30°C to 80°C

Typical battery life: 10 years, worst case 7.5 years

Number of Function Blocks by Ordering Option

Function Block Basic Set 1 Set 2
Alarm 6 8 14
Compare None 4 16
Counter None 4 16
Linearization 4 4 8
Logic None 12 24
Math None 12 24
Process Value 1 per control loop
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Number of Function Blocks by Ordering Option (cont.)
Function Block Basic Set 1 Set 2

Special Output None 2 4

Function

Timer None 6 16

Variable 4 12 24

o Compare 16 total
Off, greater than, less than, equal, not equal, greater than or equal, less than or equal

e Counter 16 total

Counts up or down loads, predetermined value on load signal. Output is active when
count value equals predetermined target value

» Logic 24 total
Off, and, nand, or, nor, equal, not equal, Latch

« Linearization 8 total
Interpolated or stepped relationship

e Math 24 total

Off, average, process scale, deviation scale, differential (subtraction), ratio (divide), add,
multiply, absolute difference, min., max., square root, sample and hold

e Process Value 4 total

Off, sensor backup, average, crossover, wet/dry bulb, switch over, differential (subtrac-
tion), ratio (divide), add, multiply, absolute difference, min., max., square root

« Special Output Function 4 total

- Compressor turns on-off compressor for one or two loops (cool and dehumidify with
single compressor)

- Motorized Valve turns on-off motor open/closed outputs to cause valve to represent
desired power level

- Sequencer turns on-off up to four outputs to distribute a single power across all outputs
with linear and progressive load wearing

e Timer 16 total
- On Pulse produces output of fixed time on active edge of timer run signal

- Delay output is a delayed start of timer run, off at same time
- One Shot oven timer
- Retentive measures timer run signal, output on when accumulated time exceeds target

« Variable 24 total
User value for digital or analog variable
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FAT Base Ordering Information

Base includes: Battery Backup, Real-Time Clock, 4.3 inch color graphical touch panel, 2 USB
host, USB configuration port, standard bus, wired Ethernet Modbus® TCP. SCPI protocol and
backwards compatible Modbus for select key SERIES F4D/P/S parameters (see the F4T Setup
and Operation User's Guide)

Part Number

OO | ® ® ® ® @ ® @) ® ®®o
Base | Application Data Power Supply |Profiles & Future [Documentation, Accent| Control Preloaded
Type Type Logging | Connector & | Function | Options | Bar, Replacement Algorithms Flex
Voltage, Logo | Blocks Connector & Custom Modules
F4 T AA
@ Documentation, Accent Bar, Replacement
© Base Type Connector & Custom
Documenta- Decorated Brush Aluminium
S ‘ Touch Screen tion Accent Bar
DVD-ROM Gray Blue Red | None
® Application Type 1A = Yes X
1= Standard 1B = Yes X
X= Custom, contact factory 1C = Yes X
1D = Yes X
® Data Logging 1E = No X
A= None 1F = No X
B = Graphical trend chart 1G = No X
J= Data logging 1H = No X
K= | Data logging with encrypted files 1J = |Replacement connectors only - for the model number
L= | Data logging with graphical trend chart entered
M= tDraet:dlc;Eg;irr;g with encrypted files and graphical RS Contact factory, other custom-firmware, preset pa-
@ Control Algorithms
® Power Supply Connector & Voltage, Logo
Control Loop Cascade Loop
Power Supply Connector Wl-a;;%w 1= 1 0
1 =100 to 240Vac Right angle (standard) |Yes = 2 0
2 = (100 to 240Vac Right angle (standard) |No = 3 0
3 = (100 to 240Vac Front screw Yes = 4 0
4 = 100 to 240Vac Front screw No = 0 0
5 = |24 to 28Vac or Vdc |Right angle (standard) |Yes = 0 1
6 = |24 to 28Vac or Vdc |Right angle (standard) |No 7= 1 1
7 = 24 to 28Vac or Vdc |Front screw Yes 8= 2 1
8 = 24 to 28Vac or Vdc |Front screw No 9= 3 1
A= 0 2
O] Profiles and Function Blocks B= 1 2
Profiles Function Blocks C= 2 2
None 40 Profiles Basic | ot 1 |set2| |Note: Each control loop algorithm will require 1 universal or
Set thermistor input from a flex module.
A= X X Note: Each cascade loop algorithm will require 2 universal or
thermistor inputs from flex modules.
B= X X
T X X ® @ ® Populated Flex Modules
D= X X AAA = | No populated flex modules
= X X XXX = | Contact factory - Populated flex modules
= X X Note: If AAAis selected you will need to order Flex Modules
(FM) next to account for input and output hardware.
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Flex Modules and Limit I/0 Specifications
Universal Input

Thermocouple, grounded or ungrounded sensors
- >20MQ input impedance

1

Max. of 2KQ source resistance

RTD 2 or 3 wire, platinum, 100Q and 1000Q @ 32°F (0°C) calibration to DIN curve
(0.00385Q/Q/°C)

- Maximum lead resistance 10Q

Process, 0-20mA @ 100Q ,or 0-10V =(dc) @ 20kQ input impedance; scalable, 0 -

50mV

Voltage Input Ranges

- Accuracy +10mV 1 LSD at standard conditions

- Temperature stability +100 PPM/°C maximum
Milliamp Input Ranges

- Accuracy +20pA +1 LSD at standard conditions

- Temperature stability +100 PPM/°C maximum
Resolution Input Ranges
- 0 to 10V: 200 pV nominal

- 0 to 20 mA: 0.5 mA nominal

Potentiometer: 0 to 1,200Q
Inverse scaling

nput Type MO8 Deat® | Range Low | Rangefigh | Units

J +1.75 0 750 Deg C

K +2.45 -200 1250 Deg C

T (-200 to 350) | +1.55 -200 350 Deg C

N +2.25 0 1250 Deg C

E +2.10 -200 900 Deg C

R +3.9 0 1450 Deg C

S +3.9 0 1450 Deg C

B +2.66 870 1700 Deg C

C +3.32 0 2315 Deg C

D +3.32 0 2315 Deg C

F (PTII) +2.34 0 1343 Deg C

RTD, 100 ohm +2.00 -200 800 Deg C

RTD, 1000 ohm | +2.00 -200 800 Deg C

mV +0.05 0 50 mV

Volts +0.01 0 10 Volts

mAdc +0.02 2 20 mAmps DC

mAac +5 -50 50 mAmps AC

';ﬁtf;‘rfg;meter’ +1 0 1000 Ohms
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Operating Range
Input Type Range Low Range High
J -210 °C 1200 °C
K -270 °C 1371 °C
T -270 °C 400 °C
N -270 °C 1300 °C
E -270 °C 1000 °C
R -50 °C 1767 °C
S -50 °C 1767 °C
B -50 °C 1816 °C
C 0°C 2315 °C
D 0°C 2315 °C
F (PTI) 0°C 1343 °C
RTD (100 ohm) -200 °C 800 °C
RTD (1000 ohm) -200 °C 800 °C
mV -50 50
Volts 0 10
mAdc 0 20
mAac -50 50
rP:;ggtlometer, 1K 0 1200 ohms
Resistance, 5K range 0 5000 ohms
Resistance, 10K range | 0 10000 ohms
Resistance, 20K range | 0 20000 ohms
Resistance, 40K range | 0 40000 ohms
1 Thermistor Input
Input Type S5 DegC. | Rangeiow | Rangerigh Ui
Thermistor, 5K range +5 0 5000 Ohms
Thermistor, 10K range | +10 0 10000 Ohms
Thermistor, 20K range | 20 0 20000 Ohms
Thermistor, 40K range | +40 0 40000 Ohms

o 0 to 40KQ, 0 to 20KQ, 0 to 10KQ, 0 to 5KQ

o 2.252KQ and 10KQ base at 77°F (25°C)

o Linearization curves built in

o Third party Thermistor compatibility requirements

Base R @ 25C | Alpha Techniques | Beta THERM | YSI
2.252K Curve A 2.2K3A 004
10K Curve A 10K3A 016
10K Curve C 10K4A 006
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1 Temperature Input

« Thermocouple, grounded or ungrounded sensors
- >20MQ input impedance

« Max. of 2KQ source resistance

e RTD 2 wire, platinum, 100Q and 1000Q @ 32°F (0°C) calibration to DIN curve
(0.00385Q/Q/°C)

- Maximum lead resistance 10Q

1 Digital Input
 Digital input update rate 10Hz
- DC voltage

- Max. input 36V @ 3mA
- Min. high state 3V at 0.25mA
- Max. low state 2V
- Dry contact
- Min. open resistance 10KQ
- Max. closed resistance 50Q
- Max. short circuit 13mA

1 Current Transformer Input

o Accepts 0-50mA signal (user programmable range)

» Displayed operating range and resolution can be scaled and are user programmable
e Current input range: 0 to 50mA ac, 100Q input impedance

« Response time: 1 second max., accuracy +ImA typical

» Requires optional current transformer, Watlow part number: 16-0246

Switched DC Output
» Switched dc = 22 to 32V= (dc) @ 30mA per output, 40mA per pair (option CC)

Open Collector Output
« Switched dc/open collector = 30V- (dc) max. @ 100mA max. current sink

Solid-State Relay Output

e Form A, 1A at 50°F (10°C) to 0.5A at 149°F (65°C), 0.5A at 24V~ (ac) min., 264V~
(ac) max., opto-isolated, without contact suppression

Form A Electromechanical Relay Output

e 5A, 24 to 240V~ (ac) or 30V=(dc) max., resistive load, 100,000 cycles at rated load,
requires a min. load of 20mA at 24V, 125VA pilot duty

Form C Electromechanical Relay Output

e 5A, 24 to 240V~ (ac) or 30V=(dc) max., resistive load, 100,000 cycles at rated load,
requires a min. load of 20mA at 24V, 125VA pilot duty

NO-ARC Relay Output

e« Form A, 12A at 122°F (50°C), 85 to 264V~ (ac), no V=(dc), resistive load, 2 million
cycles at rated load
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1 Universal Process/Retransmit OQutput

» Universal process/retransmit, Output range selectable:
- 0 to 10V =(dc) into a min. 4,000Q load
- 0 to 20mA into max. 800Q load
Resolution
- dc ranges: 2.5mV nominal resolution
- mA ranges: 5 pA nominal resolution
Calibration Accuracy
- dc ranges: +15 mV
- mA ranges: +30 pA
Temperature Stability
- 100 ppm/°C
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Flex Module - Mixed 1/0 Ordering Information

Part Number
00| ® ® ® ® @ ® @ ®@
Module| Future Input Output Future Future Custom gustom Options - Firmware,
i Hardware i i i verlay, Preset Parameters,
ID Type| Option Hardware Options Option Options Options and Locked Code
Connectors
FM M A - A A
® Module Type Custom Options and Connectors
M= ‘ Mixed 1/0 A= | Right angle screw connector (standard)
® F= Front screw connector
Input Hardware
= None
= | Universal input - T/C, RTD 2- or 3-wire, 0-10VDC, ®® Custom Options - Firmware, Overlay,
0-20mA Preset Parameters, Locked Code
T= | Thermistor input = | Standard with quick start guide
C= | * Current transformer input AB = | Standard without quick start guide
AC = | Replacement connectors hardware only - for the
® 0 Output Hardware Options zntered model number
Output 1 Output 2 = Custom
AA=|N N
one one - * When "C" is selected for Input Hardware, the following op-
AJ = None ﬁeChT‘cal relay 5A, tions are Not Available for outputs 1 and 2: FA, FC, FJ and
orm FK.
AK =| None SSR Form A, 0.5A
CA = | Switched dc/open col- None
lector
CH =| Switched dc/open col- NO-ARC 12A power
lector control
CC = | Switched dc/open col- Switched dc
lector
CJ = | Switched dc/open col- Mechanical relay 5A,
lector Form A
CK =| Switched dc/open col- SSR Form A, 0.5A
lector
EA = | Mechanical relay 5A, Form | None
C
EH = | Mechanical relay 5A, Form|NO-ARC 12A power
C control
EC = | Mechanical relay 5A, Form | Switched dc
C
EJ = | Mechanical relay 5A, Form | Mechanical relay 5A,
Form A
EK = | Mechanical relay 5A, Form|SSR Form A, 0.5A
FA = | Universal process/retrans- | None
mit
FC = | Universal process/retrans- | Switched dc
mit
FJ = | Universal process/retrans- | Mechanical relay 5A,
mit Form A
FK = | Universal process/retrans- | SSR Form A, 0.5A
mit
KH =| SSR Form A, 0.5A NO-ARC 12A power
control
KK =| SSR Form A, 0.5A SR Form A, 0.5A
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Flex Module - Limit Ordering Information

Part Number

OJORINO) ® ®®O® ® @ ®@
Module| Future Input and| Future Future Custom Custom Options - Firmware,
ID Type| Option Output | Option Options | Options and | Overlay, Preset Parameters,
Locked Code
Hardware Connectors
FM L A - A - A
® Module Type Custom Options and Connectors
L= ‘ Limit A= | Right angle screw connector (standard)
F = | Front screw connector
6J0J0) Input and Output Hardware
s Auxiliary
Auxiliary o
Functions Output L1|[|mt dOUtPUt I'_lnp‘ét_ DY@ Custom Options - Firmware, Overlay,
Hardware ardware waarre Preset Parameters, Locked Code
Limit control Switched dc/ | Mechanical re- | None = | Standard with quick start guide
LCJ = | with universal | open collec- |lay 5A, Form A AB = | Standard without quick start guide
Input tor AC = | Replacement connectors hardware only - for
Limit control Mechanical |Mechanical re- |None the entered model number
LEJ = | with universal |relay 5A, lay 5A, Form A
input Form C = Custom
Limit control None Mechanical re- | None
LAJ = | with universal lay 5A, Form A
input
Limit control Switched dc/ | Mechanical re- |None
MCJ =| with thermistor |open collec- |lay 5A, Form A
input tor
Limit control Mechanical |Mechanical re- |None
MEJ = | with thermistor |relay 5A, lay 5A, Form A
input Form C
Limit control None Mechanical re- |None
MAJ =| with thermistor lay 5A, Form A
input
Limit control None Mechanical re- |Single
YEB = with tempera- lay 5A, Form C | digital in-
ture input put (limit
reset)
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Flex Modules - High Density 1/0 Specifications

4 Universal Inputs

Thermocouple, grounded or ungrounded sensors
>20MQ input impedance

Max. of 2KQ source resistance

RTD 2 or 3 wire, platinum, 100Q and 1000Q @ 32°F (0°C) calibration to DIN curve
(0.00385Q/Q/°C)

Process, 0-20mA @ 100Q ,or 0-10V =(dc) @ 20kQ input impedance; scalable, 0 -

50mV

Voltage Input Ranges

- Accuracy +10mV +1 LSD at standard conditions

- Temperature stability +2100 PPM/°C maximum
Milliamp Input Ranges

- Accuracy +20pA +1 LSD at standard conditions

- Temperature stability +100 PPM/°C maximum
Resolution Input Ranges

- 0 to 10V: 200 pV nominal

- 0 to 20 mA: 0.5 mA nominal

Potentiometer: 0 to 1,200Q

Inverse scaling

nput Type | MUH0EC® | Range Low | Range High | Units

J +1.75 0 750 Deg C

K +2.45 -200 1250 Deg C

T (-200 to 350) | +1.55 -200 350 Deg C

N +2.25 0 1250 Deg C

E +2.10 -200 900 Deg C

R +3.9 0 1450 Deg C

S +3.9 0 1450 Deg C

B +2.66 870 1700 Deg C

C +3.32 0 2315 Deg C

D +3.32 0 2315 Deg C

F (PTII) +2.34 0 1343 Deg C

RTD, 100 ohm +2.00 -200 800 Deg C

RTD, 1000 ohm | +2.00 -200 800 Deg C

mV +0.05 0 50 mV

Volts +0.01 0 10 Volts

mAdc +0.02 2 20 mAmps DC

mAac +5 -50 50 mAmps AC

?ﬁt‘f:rf;emete“ +1 0 1000 Ohms
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Operating Range

Input Type Range Low Range High
J -210 °C 1200 °C
K -270 °C 1371 °C
T -270 °C 400 °C
N -270 °C 1300 °C
E -270 °C 1000 °C
R -50 °C 1767 °C
S -50 °C 1767 °C
B -50 °C 1816 °C
C 0°C 2315 °C
D 0°C 2315 °C
F (PTI) 0°C 1343 °C
RTD (100 ohm) -200 °C 800 °C
RTD (1000 ohm) -200 °C 800 °C
mV -50 50
Volts 0 10
Operating Range (cont.)
Input Type Range Low Range High
mAdc 0 20
mAac -50 50
Potentiometer, 1K
range 0 1200
Resistance, 5K range 0 5000
Resistance, 10K range 0 10000
Resistance, 20K range 0 20000
Resistance, 40K range 0 40000
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4 Thermistor Inputs

Input Type Y95 besC | Range Low  Rangerigh UMt
Thermistor, 5K range +5 0 5000 Ohms
Thermistor, 10K range | +10 0 10000 Ohms
Thermistor, 20K range | %20 0 20000 Ohms
Thermistor, 40K range | +40 0 40000 Ohms

« 0 to 40KQ, 0 to 20KQ, 0 to 10KQ, 0 to 5KQ

e 2.252KQ and 10KQ base at 77°F (25°C)
 Linearization curves built in

e Third party Thermistor compatibility requirements

Base R @ 25C | Alpha Techniques | Beta THERM | YSI
2.252K Curve A 2.2K3A 004
10K Curve A 10K3A 016
10K Curve C 10K4A 006

3 Universal Process/Retransmit Qutputs
« Universal process/retransmit, Output range selectable:
- 0 to 10V =(dc) into a min. 4,000Q load
- 0 to 20mA into max. 800Q load
Resolution
- dc ranges: 2.5mV nominal resolution
- mA ranges: 5 pA nominal resolution
Calibration Accuracy
- dc ranges: +15 mV
- mA ranges: +30 pA
Temperature Stability
- 100 ppm/°C

3 Mechanical Relay Outputs
e 2 Form C relays, 1 Form A relay. Form A shares common with 1 Form C relay
« Each relay is rated at 5A, 24 to 240V~ (ac) or 30V= (dc)max., resistive load, 100,000

cycles at rated load. Requires a min. load of 20mA at 24V, 125 VA pilot duty
4 Mechanical Relay Outputs

« Form A, 5A each, 24 to 240V~ (ac) or 30V= (dc)max., resistive load, 100,000 cycles
at rated load. Requires a min. load of 20mA at 24V, 125 VA pilot duty

2 Solid-State Relays

« Form A, 10A max. each SSRs combined at 24V~ (ac) min., 264V~ (ac) max., opto-
isolated, without contact suppression, max. resistive load 10A per output at 240V~
(ac), max. 20A per card at 122°F (50°C), max.

e 12A per card at 149°F (65°C)
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4 Solid-State Relays

» Two pairs of SSRs, each pair shares a common

« Form A, 24V~ (ac) min., 264V~ (ac) max., opto-isolated, without contact suppres-
sion, resistive load 2A per output at 240V~ (ac), max. See table for max. current

per output
Ambient Temperature 1 Module per Base 2 or More Modules
20°C 2.00A 1.50A
50°C 1.30A 1.00A

6 Digital Input/Output Option - (6 DIO)
» Digital input update rate 10Hz
- DC voltage
- Max. input 36V @ 3mA
- Min. high state 3V at 0.25mA
- Max. low state 2V
- Dry contact
- Min. open resistance 10KQ
- Max. closed resistance 50Q
- Max. short circuit 13mA
« Digital output update rate 10Hz

- Output voltage 24V, current limit, Output 6 = 10mA max., Output 5 = 3 pole DIN-A-

MITE® or 24mA max.

Flex Module - High Density Ordering Information

Part Number

OJONINO) ® ® ©®0 ® @ ®@
Module| Future Input and| Future Future Custom Custom Options - Firmware,
ID Type| Option Output | Option Options | Options and | Overlay, Preset Parameters,
Hardware Connectors SUChT A

FM H A - AAA - A
® Module Type Custom Options and Connectors
H= ‘ High Density 1/0 A= | Right angle screw connector (standard)

F= Front screw connector

® Input and Output Hardware

_ |4 universal inputs (T/C, RTD 2-wire, 0-10VDC,

~ | 0-20mA) o ® Custom Options - Firmware, Overlay,
P= |4 thermistor inputs Preset Parameters, Locked Code

= |6 digital 1/0 = | Standard with quick start guide
F = |3 universal process/retransmit outputs B Standard without quick start guide
= |pmechamcal clay s 2Form Cond 1 Forma | [AET) R crtered moce numoer
J= |4 mechanical relay 5A, Form A SN Custom
K= |2 SSRs 10A
L= 4 SSRs at 2A each. SSRs grouped in 2 pairs with each

pair sharing a common
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Flex Module - Communications Ordering Information
Part Number

OJORONINO) ® ©0 ® o ®@
Module | Future Comm. Future Future Custom Custom Options - Firmware,
IDT ti ti ti ti ti d |Overlay, Preset Parameters,
ype | Option Option Option Options | Options an | ocked Code
Connectors
FM C A - 2 A - A
@ Communication Option

2= | Modbus® RTU 232/485"

Custom Options and Connectors

A= Right angle screw connector (standard)

E= Front screw connector

@ @ Custom Options - Firmware, Overlay,

Preset Parameters, Locked Code

= | Standard with quick start guide

AB = | Standard without quick start guide

AC = | Replacement connectors hardware only - for the
entered model number
XX = | Custom
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Declaration of Conformity

Series F4T C E

WATLOW Electric Manufacturing Company ISO 9001 since 1996.

1241 Bundy Blvd.
Winona, MN 55987 USA

Declares that the following products:

Designation: Series FAT Y4 DIN Control
Model Numbers: F4T X X (1 to 8) — X AA XX X — XXX X = any number or letter.
Classification: Process Controller Base Installation Category |I,

rated IP65 or IP40 if flush mount option is used.
Rated Voltage and Frequency: High Voltage 100 — 240 Vac 50/60 Hz, F4TXX(1, 2, 3, 4)
Low Voltage 24 — 28 Vac/dc 50/60 Hz, F4TXX(5, 6, 7, 8)
Rated Power Consumption: Up to 23 Watts with six modules loaded.

Only the front display is considered part of the ultimate enclosure, the unit is considered an open type

process control, it requires an ultimate enclosure and at least one Watlow EZ-ZONE® FM “Flex Module” to have a
useful function. All Flex Modules were tested as part of F4T system for compliance with the following directives.

2004/108/EC Electromagnetic Compatibility Directive

EN 61326-1 2013 Electrical equipment for measurement, control and laboratory use — EMC
EN 55011 2010 requirements (Industrial Imnmunity, Group 1 Class A' Emissions).
EN 61000-4-2 2009 Electrostatic Discharge Immunity

EN 61000-4-3 2010 Radiated Field Immunity

EN 61000-4-4 2012 Electrical Fast-Transient / Burst Immunity

EN 61000-4-5 2006 Surge Immunity

EN 61000-4-6 2009 Conducted Immunity

EN 61000-4-11 2004 Voltage Dips, Short Interruptions and Voltage Variations Immunity
EN 61000-3-2 2009 Harmonic Current Emissions

EN 61000-3-3? 2013 Voltage Fluctuations and Flicker

SEMI F47 2000 Specification for Semiconductor Sag Immunity Figure R1-1

TNOTE: Not for use in Commercial or Residential locations without additional emissions protection.
2NOTE: To comply with flicker requirements cycle time may need to be up to 160 seconds if load current is at 15A, or the
maximum source impedance needs to be < 0.13Q. Unit power of FAT model complies with 61000-3-3 requirements.

2006/95/EC Low-Voltage Directive

EN 61010-1 2010 Safety Requirements of electrical equipment for measurement, control
and laboratory use. Part 1: General requirements

Compliant with 2011/65/EC RoHS2 Directive

Per 2002/96/EC W.E.E.E Directive and 2006-66-EC Battery Directive E Please Recycle Properly.

Joe Millanes Winona, Minnesota, USA
Name of Authorized Representative Place of Issue

Director of Operations July 2014

Title of Authorized Representative Date of Issue

P ——y

Sigpature of Authorized Representative
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Declaration of Conformity
Series EZ-ZONE® Flex Modules

WATLOW Electric Manufacturing Company ISO 9001 C € since 1996.
1241 Bundy Blvd.
Winona, MN 55987 USA

Declares that the following products:

Designation: Series EZ-ZONE® Flex Modules

Model Numbers: FMLA-(LAJ, LCJ, LEJ, MAJ, MCJ, MEJ, YEB')A-A(A",F',B',G")XX
FMMA-X(A',C',E,F',K)(A",C",H,J,K)A-A(A',F',B',G")XX
FMHA-(R',P',C',F',B",J,K,L')AAA-A(A",F',B",G")XX
'FMCA-XAAA-A(A',F',B',G")XX; Note: X' = Any letter or number

Classification: FMLA, FMMA and FMHA are Process Control modules, FMCA are
Communication modules; Modules are Integrated Controls in either EZ-
ZONE® CC or FAT Bases; Modules are IP10 when properly installed.

Rated Voltage and Frequency: Relay, SSR or No-Arc Control outputs 24 - 240 Vac 50/60 Hz,
Switched DC, Process and communications; low voltage SELV

Rated Power Consumption: At max 50°C, see manual for ratings at other ambient temperatures.
No-arc relays 15A 1.C, Dual SSR module 1.C 10A each output,
Mechanical relay 5A 125 VA, 25 VA at 24 Vac 1.B, Discreet SSR 1/2A
1.C 20VA, Quad SSR 1.C 0.7A 50 VA, Hex I/O 1.5A, all others SELV
limited energy.

Flex Modules are considered components and have no function in and of themselves, it is only when installed in a
Watlow EZ-ZONE® CC or F4T Base enclosure that they have useful function. Modules were tested as part of these
systems for compliance with the following directives.

2004/108/EC Electromagnetic Compatibility Directive
EN 61326-1 2006 Electrical equipment for measurement, control and laboratory use
— EMC requirements (Industrial Immunity, Class B Emissions).

2006/95/EC Low-Voltage Directive

EN 61010-1:2010 ED3 Safety Requirements of electrical equipment for measurement,
All FM’s in all bases are control and laboratory use. Part 1: General requirements
compliant with this standard.

EN 60730-1:2011 Automatic electrical controls for household and similar use -
EN 60730-2-9:2010 Particular requirements for temperature sensing controls.
'Compliant output options. Only certain output options comply with 60730 spacing and dielectric

When in EZ-ZONE® CC Base.  requirements, see order information for compatible models.

Compliant with 2011/65/EC RoHS2 Directive

Per 2002/96/EC W.E.E.E Directive and 2006-66-EC Battery Directive E Please Recycle Properly.

See the Declarations of Conformity for Watlow EZ-ZONE® CC and F4T models
for further details on standards used for compliance.

Joe Millanes Winona, Minnesota, USA
Name of Authorized Representative Place of Issue

Director of Operations July 2014

Title of Authorized Representative Date of Issue

ure of Authorized Representative
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How to Reach Us
Corporate Headquarters
Watlow Electric Manufacturing Company

12001 Lackland Road

St. Louis, MO 63146

Sales: 1-800-WATLOW2

Manufacturing Support: 1-800-4WATLOW
Email: info@watlow.com

Website: www.watlow.com

From outside the USA and Canada:

Tel: +1 (314) 878-4600

Fax: +1 (314) 878-6814

Latin America

Watlow de México S.A. de C.V.
Av. Fundicién No. 5

Col. Parques Industriales
Querétaro, Qro. CP-76130
Mexico

Tel: +52 442 217-6235

Fax: +52 442 217-6403

Europe

Watlow France

Tour d'Asnieres.

4 Avenue Laurent Cély

92600 Asniéres sur Seine
France

Tél: + 33 (0)1 41 3279 70
Télécopie: + 33(0)1 47 33 36 57
Email: info@watlow.fr

Website: www.watlow.fr

Watlow GmbH

Postfach 11 65, Lauchwasenstr. 1
D-76709 Kronau

Germany

Tel: +49 (0) 7253 9400-0

Fax: +49 (0) 7253 9400-900
Email: info@watlow.de

Website: www.watlow.de

Watlow ltaly S.r.l.

Viale Italia 52/54

20094 Corsico Ml

Italy

Tel: +39 024588841

Fax: +39 0245869954
Email: italyinfo@watlow.com
Website: www.watlow.it

Watlow Ibérica, S.L.U.
C/Marte 12, Posterior, Local 9
E-28850 Torrejon de Ardoz
Madrid - Spain

T. +34 91 675 12 92

F. +34 91 648 73 80

Email: info@watlow.es
Website: www.watlow.es

Watlow UK Ltd.

Linby Industrial Estate

Linby, Nottingham, NG15 8AA
United Kingdom

Telephone: (0) 115 964 0777
Fax: (0) 115 964 0071

Email: info@watlow.co.uk
Website: www.watlow.co.uk
From outside The United Kingdom:
Tel: +44 115 964 0777

Fax: +44 115 964 0071

Asia and Pacific

Watlow Singapore Pte Ltd.

16 Ayer Rajah Crescent,

#06-03/04,

Singapore 139965

Tel: +65 6773 9488 Fax: +65 6778 0323

Email: info@watlow.com.sg Website: www.watlow.com.sg

Watlow Australia Pty., Ltd.
4/57 Sharps Road
Tullamarine, VIC 3043
Australia

Tel: +61 3 9335 6449

Fax: +61 3 9330 3566
Website: www.watlow.com

Watlow Electric Manufacturing Company (Shanghai) Co. Ltd.

Room 501, Building 10, KIC Plaza
290 Songhu Road, Yangpu District
Shanghai, China 200433

China

Phone:

Local: 4006 Watlow (4006 928569)
International: +86 21 3381 0188
Fax: +86 21 6106 1423

Email: viee@watlow.cn

Website: www.watlow.cn

ohO— yNU#HREHE

T101-0047 REHFREXHHH1-14-4
MEE )L BRI

Tel: 03-3518-6630 Fax: 03-3518-6632

Email: infoj@watlow.com Website: www.watlow.co.jp
Watlow Japan Ltd.

1-14-4 Uchikanda, Chiyoda-Ku

Tokyo 101-0047

Japan

Tel: +81-3-3518-6630 Fax: +81-3-3518-6632
Email: infoj@watlow.com Website: www.watlow.co.jp

Watlow Korea Co., Ltd.

#2208, Hyundia KIC Building B, 70 Doosan-ro
Geumcheon-gu, Seoul

Republic of Korea

Tel: +82 (2) 2169-2600 Fax: +82 (2) 2169-2601
Website: www.watlow.co.kr

Watlow Malaysia Sdn Bhd

1F-17, 101 Business Park

No.1, Persiaran Puchong Jaya Selatan
Bandar Puchong Jaya

47100 Puchong, Selangor D.E.
Malaysia

Tel: +60 3 8076 8745
Email: viee@watlow.com
Website: www.watlow.com

Fax: +60 3 8076 7186

RASFEERBROARAR

80143 B €E LB —K1895% 1082 —

T 07-2885168  {HE: 07-2885568

Watlow Electric Taiwan Corporation

10F-1 No.189 Chi-Shen 2nd Road Kaohsiung 80143
Taiwan

Tel: +886-7-2885168 Fax: +886-7-2885568

Your Authorized Watlow Distributor

TOTAL

CUSTOMER
SATISFACTION

3YearWarranty

Watlow F4T
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