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Safety Information

We use note, caution and warning symbols throughout this
book 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 dam-
age. Pay very close attention to all warnings that apply to your
application.

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

The electrical hazard symbol, A (a lightning bolt in a triangle)
precedes an electric shock hazard CAUTION or WARNING

safety statement. Further explanations follow:

Symbol Explanation

CAUTION - Warning or Hazard
that needs further explanation
than label on unit can provide.
Consult User's Guide for further
information.

ESD Sensitive product, use proper
grounding and handling tech-
niques when installing or servic-
ing product.

A

Unit protected by double/rein-
forced insulation for shock hazard
prevention.

[

Do not throw in trash, use proper
recycling techniques or consult
manufacturer for proper disposal.

Enclosure made of Polycarbonate
material. Use proper recycling
techniques or consult manufac-
turer for proper disposal.

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

J) |zR

Unit is a Listed device per Un-
derwriters Laboratories®. It has
been evaluated to United States
and Canadian requirements for
Process Control Equipment. UL
61010 and CSA C22.2 No. 61010.
File E185611 QUYX, QUYX?7.
See: www.ul.com

c@us
93RL
LISTED

PROCESS CONTROL
EQUIPMENT

Unit is compliant with European
Union directives. See Declaration
of Conformity for further details
on Directives and Standards used
for Compliance.

C€

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

<ar>

APPROVED

Unit has been reviewed and ap-
proved by CSA International for
use as Temperature Indicating-
Regulating Equipment per CSA
C22.2 No. 24. See:
www.csa-international.org

3P

Warranty

The EZ-ZONE® RM Limit module 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
misapplied. Since Watlow has no control over their use, and some-
times misuse, we cannot guarantee against failure. Watlows' obli-
gations hereunder, at Watlows' option, are limited to replacement,
repair or refund of purchase price, and parts which upon examina-
tion prove to be defective within the warranty period specified. This
warranty does not apply to damage resulting from transportation,
alteration, misuse or abuse. The purchaser must use Watlow parts
to maintain all listed ratings.

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 back cover), by e-mailing your ques-
tions to wintechsupport@watlow.com or by dialing +1 (507) 494-5656
between 7 a.m. and 5 p.m., Central Standard Time (CST). Ask for
for an Applications Engineer. Please have the following information
available when calling:

e Complete model number
e All configuration information
e User’s Guide

e Factory Page

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, con-
tact an Application Engineer or Product Manager. All RMA’s
require:

e Ship-to address

e Bill-to address

e Contact name

e Phone number

e Method of return shipment

¢ Your P.O. number

e Detailed description of the problem
e Any special instructions

e Name and phone number of person returning the product.

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

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 original boxes and they must be returned with-
in 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 expla-
nation 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.

This EZ-ZONE® RM Limit User’s Guide is copyrighted

by Watlow Electric, Inc., © December 2013 with all rights
reserved.

EZ-ZONE RM is covered by U.S. Patent No. 6,005,577 and
Patents Pending
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Chapter 1: Overview

Available EZ-ZONE RM System Literature and Resources

Document Title and Part Number

Description

EZ-ZONE Rail Mount Access (RMA) User's Guide,
part number: 0600-0072-0000

Describes how to connect the RM system into an
industrial network, how to use data logging, module
backup and the real-time clock.

EZ-ZONE Rail Mount Controller (RMC) User's
Guide, part number: 0600-0070-0000

The RMC module is an advanced integrated control-
ler capable of PID and limit control. This document

describes how to configure and program all loops of

control and communications.

EZ-ZONE Rail Mount Scanner (RMS) User's
Guide, part number: 0600-0071-0000

This module adds monitoring points to the RM sys-
tem. This document describes common usage and
the various types of I/O available.

EZ-ZONE Rail Mount Expansion (RME) User's
Guide, part number: 0600-0073-0000

When additional I/O is needed the Expansion mod-
ule fills the gap. This document describes common
usage and the various types of I/O available.

EZ-ZONE Rail Mount Limit (RMH) User's Guide,
part number: 0600-0074-0000

This module extends the density of the standard RM
modules (number of control loops and I/O points).
The User Guide describes common usage, communi-
cations and the number I/O points available.

EZ-ZONE Remote User Interface (RUI) User's
Guide, part number: 0600-0060-0000

The RUI provides a visual LED display to the RM
configuration and setup menus. This document illus-
trates and describes connections and also describes

the Home Page for each RM module as viewed from
the RUL

EZ-ZONE RM Specification Sheet, part number:
WIN-EZRM-1113

Describes RM hardware options, features, benefits
and technical specifications.

Watlow Support Tools DVD, part number: 0601-
0001-0000

Contains all related user documents, tutorial videos,
application notes, utility tools, etc...

The DVD described above ships with the product and as stated contains all of the literature above as well
as much more. If the DVD is not available one can be acquired by contacting Watlow Customer Service at

1-507-454-5300.

As an alternative to the DVD, all of the user documentation described above can also be found on the Wat-
low website. Click on the following link to find your document of choice: http:/www.watlow.com/literature/
index.cfm. Once there, simply type in the desired part number (or name) into the search box and download
free copies. Printed versions of all user documents can also be purchased here as well.

Your Comments are Appreciated

In an effort to continually improve our technical literature and ensure that we are providing information that
is useful to you, we would very much appreciate your comments and suggestions. Please send any comments
you may have to the following e-mail address: TechlitComments@watlow.com

Watlow EZ-ZONE® RML Module .
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Introduction

The EZ-ZONE® Rail Mount Limit Module (RML)

is used in thermal applications to limit inadvertent
over-temperature conditions. The RML controller
provides multi-loop (12 loops maximum) safety assur-
ance against instances where over or under tempera-
ture runaway conditions could occur from a shorted
input sensor or an output device that could fail in a
closed position. The RML is recommended for any
application where thermal runaway could result

in large product scrap costs, affect operator safety,
cause damage to equipment, or create a fire hazard.

It just got a whole lot easier to solve the thermal
requirements of your system. The EZ-ZONE RML
module is provided in a space-saving, rail-mount
package and is highly scalable where you only pay
for what you need. Ordering options allow for 1 to
12 loops and for those applications that require the
ability to configure/monitor over a network the Mod-
bus RTU communication protocol is an option. Other
communications protocols are also available (e.g.,
EtherNet/IP, DeviceNet, Modbus TCP and Profibus
DP) when used in conjunction with a Rail Mount Ac-
cess (RMA) module or when using a Remote User In-
terface/ Gateway (RUI/GTW).

Standard Features and Benefits

EZ-ZONE configuration communications and
software

¢ Saves time and improves the reliability of control
ler set up

FM Approved Over-under Limit with Auxiliary

Outputs

¢ Increases user and equipment safety for over-
under temperature conditions

Parameter Save & Restore Memory
e Reduces service calls and down time

Agency approvals: UL Listed, CSA, CE, RoHS,
W.E.E.E. FM

e Assures prompt product acceptance

¢ Reduces end product documentation costs
e FM approval on Limit Models

e Semi F47-0200

Three-year warranty

¢ Demonstrates Watlow’s reliability and product
support

Touch-safe Package

e [P2X increased safety for installers and operators

Removable cage clamp wiring connectors
e Reliable wiring, reduced service calls

e Simplified installation

Programmable Menu System

e Reduces set up time and increases operator effi-
ciency

Full-featured Alarms

¢ Improves operator recognition of system faults

e Control of auxiliary devices

Watlow EZ-ZONE® RML Module .
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A Conceptual View of the RML

The flexibility of the RML’s software and hardware
allows for variation in configurations. Acquiring a
better understanding of its functionality and capa-
bilities while at the same time planning out how the
controller can be used will deliver maximum effec-
tiveness in your application.

It is useful to think of the controller in three
parts: inputs, procedures and outputs. Information
flows from an input to a procedure to an output when
the controller is properly configured. An RML con-
troller can carry out several procedures at the same
time, e.g., monitoring for several different alarm situ-
ations, monitoring and acting upon digital inputs and
driving output devices such as audible alarms, lights
and contactors. Each process needs to be thought out
carefully and the controller’s inputs, procedures and
outputs set up properly.

Inputs

The inputs provide the information that any given
programmed procedure can act upon. Simply stated,
this information may come from an operator pushing
a button or from a sensor monitoring the tempera-
ture of a part being heated or cooled.

Each analog input typically uses a thermocouple,
RTD or thermistor to read the process temperature.
It can also read volts, current or resistance, allowing
it to use various devices to read humidity, air pres-
sure, operator inputs and others values. The settings
in the Analog Input Menu (Setup Page) for each ana-
log input must be configured to match the device con-
nected to that input.

Each digital input reads whether a device is active
or inactive. An RML equipped with digital input/out-
put hardware includes two sets of terminals where
each of which can be used as either an input or an
output. Each pair of terminals must be configured
to function as either an input or output with the di-
rection parameter in the Digital Input/Output Menu
(Setup Page).

Functions

Functions use input signals to calculate a value. A
function may be as simple as reading a digital input
to set a state to true or false, or reading a tempera-
ture to set an alarm state to on or off. Alternatively,
if a failure with the primary sensing device should
occur the limit could trip a contactor removing power
from the heating element to avoid damaging the load.

To set up a function, it’s important to tell it what
source, or instance, to use. For example, if the control
is equipped with digital inputs they can be config-
ured to reset an individual alarm or all alarms. If
configured as such, the next step would be to define
which of the available digital inputs would be tied to
the alarm reset function. The RML module can be
equipped with up to 7 digital inputs, instance 1 - 6
and or 9. Once the specific input has been selected

simply assign the alarm reset function to it (Setup
Page, DIO Menu). The last step would be to define
the alarm instance that should be reset. If zero is en-
tered for the alarm instance when the digital input
selected above is enabled, all latched alarms without
a currently existing alarm condition will be reset. If
a specific alarm instance (1 -16) is selected it will be
that instance alone that will be reset.

Note:
Alarms will reset automatically when the condition
that caused the alarm goes back to a non-alarm
state if the alarm latching prompt is set to non-
latching (Setup Page, ALM Menu).

Keep in mind that a function is a user-programmed
internal process that does not execute any action out-
side of the controller. To have any effect outside of the
controller, an output must be configured to respond
to a function.

Outputs

Outputs can perform various functions or actions in
response to information provided by a function, such
as removal of the control voltage to a contactor; turn-
ing a light on or off; unlocking a door; or turning on
an audible alarm.

Assign an output to a function in the Output
Menu or Digital Input/Output Menu. Then select
which instance of that function will drive the select-
ed output. For example, in using a Limit Control an
output can be configured to respond to an alarm, i.g.,
(instance 15) or to a limit condition.

You can assign more than one output to respond
to a single instance of a function. For example, alarm
2 could be used to trigger a light connected to output
1 and a siren connected to digital output 5.

Input Events and Output Events

Input events are internal states that are set by the
digital inputs. Digital Input 1 provides the state of
input event 1, and Digital Input 2 provides the state
of input event 2. The setting of Digital Input Func-
tion (Setup Page, Digital Input/Output Menu) does
not change the relationship between the input and
the event. An input will still control the input event
state, even if Digital Input Function is set to None.

Actions

Based on a given input (Digital I/0, Event output,
Logic function, etc..) the Action function can cause
other functions to occur. To name a few, set alarms to
off, silencing alarms and reset a tripped limit condi-
tion. Energise

Module Limit

This function allows the user to setup a single out-
put to reflect an energized (safe) or deenergized
(tripped) state for the module. If any configured limit
is tripped (process value exceeds set point or limit in-

Watlow EZ-ZONE® RML Module .
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put has malfunctioned), the output assigned to serve
as this function will come on. By default (factory set-
tings), output 8 is assigned this function where any
output of choice can be configured as such.

A Conceptual View of RM Hardware Configurations

Due to the scalability and flexibility in the RM sys-
tem a user has several options available in the way
that the hardware can be connected. Listed below
are a few examples.

RML Connected to a Remote User Interface (RUI)
and a Personal Computer (PC)

In this configuration the RUI and PC are connected
to the RML module via Watlow's Standard Bus where
both will be able to talk directly to the RML module.

RM
C Lmit |
Slot C
Power L PC Running
Supply EZ-ZONE
Configurator
RUI

In the graphic above the PC running EZ-ZONE Con-
figurator software and or the RUI can be used to
configure and then monitor the RML and other mod-
ules connected to it.

RML Module Connected to a Programmable Logic
Controller (PLC) on a DIN Rail

In this configuration the PLC can be connected to
the RML module using the Modbus RTU protocol:

RM

L mit

Slot C

Power

Supply PLC

In this example, the RML module and the PLC must
be equipped with the Modbus RTU protocol.

Note:
If it is intended to use an RUI or a PC using EZ-
ZONE Configurator software it will be necessary to
switch the protocol on the RML to Watlow's Stan-
dard Bus to successfully communicate; disconnect
all Modbus devices from the network. Once done
using the RUI or EZ-ZONE Configurator software,
switch the protocol back to Modbus RTU and recon-
nect all Modbus devices to re-establish communica-
tions over Modbus.

RML Module Connected to an Operator Interface
Terminal (OIT) through an RMA

In this configuration the RML can be connected to
the OIT through the RMA running any of a number
of available protocols. The RMA and the OIT must
be using the same protocol while the communications
from RMA to the RML module is accomplished over
the backplane using Watlow's Standard Bus protocol.
Available protocols in the RMA follow:

1. EtherNet/IP and or Modbus TCP
2. DeviceNet

3. Modbus RTU

4. Profibus DP

| BM o RM
Limit Access
Slot C Slot C
RUI oIT
Power
Supply

Notice that in the example above that there is an op-
tional RUI connected to the RML along with the OIT.
OITs' are not generally used to configure a control
but are used more for run-time information. As an al-
ternative for configuration the RUI could be used to
configure and monitor in a remote location.

One advantage in using an RMA module when com-
municating on a network is that protocol switching
is not needed on the RML module if using an RUI
or EZ-ZONE Configurator software. The protocol of
choice used with the RMA can run simultaneously
with the Standard Bus protocol.

RML Connected to a Split Rail with OIT

In this configuration both the inter-module bus
(backplane communications) and Standard Bus are
connected between rails to allow for remote capabili-
ties. It is recommended that the split rail connection
not exceed 100 feet. In this configuration the OIT can

Watlow EZ-ZONE® RML Module .
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communicate with all modules (maximum 16 mod-
ules any combination with one Access module).

RM £
PID RM RM
[: Controller Limit Access j
Slot C Slot C SlotC
|
Power
RM Supply
| PD n
Controller mi
oI
Slot Shot
[

Module Orientation

The picture that follows represents one of several dif-
ferent RM modules. All of them will have four slots
on the face (slot A, B, D, and E) and one on the bot-
tom (slot C) not shown. All of these slots are not al-
ways used on all modules. On the face of the module
there is a button (yellow circle) under the Zone ad-
dress (§)). When pushed and held it has the following
functions:
1. For any module, push and hold for ~ 2 seconds to
change the Zone address
2. When a module is equipped with the Modbus pro-
tocol (RMxxxxxxxxxx1xx) pushing and holding this
button for ~ 6 seconds the LED display will return
[P] for protocol. Releasing the button and then
pushing it again (within 6 seconds) the display
will toggle between (7] (Modbus) and [§] (Standard
Bus). Valid addresses for Modbus and Standard
bus range from 1 -16 (({] - (9], (A]is 10, (&]is 11,
is 12, (d]is 13, (€] is 14, [F]is 15, and (A] is 16). The
RMA (Access) module is shipped at address [(] or
17 and is the only module that can have its address
set above 16.

Module Status (Slot A,
B,D, or E)

Protocol (Standard Bus -
red or Modbus - green)

Module outputs 1
through 10, all may or
may not be used depend-
ing on module type

Watlow EZ-ZONE® RML Module .
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Getting Started Quickly

Consider taking the following steps to quickly com-
mission your control:
e Wire and connect the power source to the control
e Wire and connect input and output devices to the
control
e Power up the control and navigate to the Setup
Page to configure inputs, outputs, alarms, etc...
e Once the control is setup, navigate to the Opera-
tions Page to set limit and alarm set points.

The default RML loop configuration out of the box is
shown below:

¢ Analog Input functions are set to thermocouple,
type J (to change go to the Setup Page)

e Limit sides set to both, high and low (to change
go to the Setup Page)

e QOutput 8 set to module limit (to change go to the
Setup Page)

e Limit low set point set to 0°F (to change go to the
Operations Page)

e Limit high set point set to 0°F (to change go to
the Operations Page)

¢ Limit is deenergized, also referred to as a tripped
state

Once the control has been wired and setup, power
up the control and change the appropriate limit set
points (high and or low) to the desired value (on the
RUI push the up © and or down @ arrow key). Once
the set point is set to the desired level, reset the limit
by using one of the four methods described below:

1 - Use a digital input, function key or a variable

to reset the limit

2 - Using an RUI, push the green Advance Key
and then the Infinity Key @

3 - Using Modbus RTU send the enumerated value
of zero (0) to register 1490, loop 1 (see the Op-
erations Page, Limit Menu)

4 - Cycle power on the control

EZ-ZONE RML Default Configuration
Output

Limit Function
Controller .
Output 8 P Limit I

Loop 1

Input
Function

I Input Sensor F GRS L
Thermocouple Type J

Note:
Output 8 will default as a module limit. As a mod-
ule limit, the LED will be illuminated when one or
more limit loops is in a tripped (deenergized) state.
When the module is in a safe state the output LED
will be off.

The RML controller has a page and menu structure
that is listed below along with a brief description of
its purpose. The menu structure can be easily seen
and navigated using EZ-ZONE Configurator soft-
ware or the Remote User Interface (RUI).

Note:

The menu navigation as described below applies
when the RML is connected to the RUI which is op-

tional equipment.

Setup Page

Using the RUI, push
and hold the up and
down keys (O Q) for 6
seconds to enter. (See
the Setup Page for fur-
ther information)

A user would want to
setup their control prior
to operation. As an ex-
ample, define the limit
sides (high and or low),
change the input type,
or set the output func-
tion.

Operations Page

Using the RUI push and
hold the up and down
keys (@ ©) for 3 seconds
to enter. (See the Op-
erations Page for further
information)

After setting up the
control to reflect your
equipment, the Op-
erations Page would

be used to monitor or
change runtime settings.
As an example, the user
may want to change the
limit high/low set point
or perhaps change an
alarm set point.

Factory Page

Using the RUI push and
hold the Infinity and
the green Advance keys
(@ @) for 6 seconds to
enter. (See the Factory
Page for further infor-
mation)

For the most part the
Factory Page has no
bearing on the con-

trol when running. A
user may want to en-
able password protec-
tion, view the control
part number or perhaps
create a custom Home
Page.

Home Page

When using the RUI the
control is at the Home
Page when initially pow-
ered up.

Note:
The Home Page is vis-
ible only when using
the RUI.

Pushing the green Ad-
vance Key @ and then
the Infinity Key @ will
reset a limit if tripped (f
trip condition no longer
exists); or, by pushing
the green Advance Key

the limit high and or
low set points could be
displayed and changed
using the up and down
keys (O Q).

Watlow EZ-ZONE® RML Module .
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Input
Function

EZ-ZONE RML-Limit Module - System Diagram

12 Limit Loops-Slots A, B, D
4-Form A Mechanical Relay Outputs Slot E

Input Sensor

N

Analog Input 1 through 12

(V, mV, mA)

He None, Thermocouple, 2-Wire RTD (100, 1k),
Thermistor (5k, 10K, 20k, 40k), Process

PC, PLC or HMI

RUI, EZ-ZONE PM/ST, |

Other RM Modules

Power Supply

H—p—

H—

EIA - 485 Communications
Standard Bus
(optional Modbus RTU)

Inter-module Bus

20.4 to 30.8 Vac oe Vdc

>

Limit
Controller

Slot A, B, D

4-Form A
Mechanical Relay
Outputs

Slot E

Modbus RTU
Address 1-16

Standard Bus
Zone 1 - 16

Supervisory &
Power Board

Slot C

Output 7, 8,9 and 10
5A Mechanical Relay Form A

Note:

Output 8 will always be the limit output
regardless of Slot E options. It will be
either the global limit or assigned to a

specific loop.

Zone and Status

Zone Selection

Output Status
LEDs

Output
Function

Process Value

Alarm

Timer

Special Output Function 1-4
Profile Event Output A-H
Math

Heat Power

Off

Analog Input

Cool Power

Compare

Counter

Digital I/O

Module Limit

Function Key

Limit

Linearization

Logic

v

Indicates Zone
1 Address

Push to select Zone

Address and Protocol

Card Status

Slots A, B, D, E

Indicates communications
activity (Modbus or Stand-
ard Bus)

k 2

Some input/output combinations not possible, see ordering matrix

Indicates I/O
Status

Watlow EZ-ZONE® RML Module
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Input
Function

EZ-ZONE RML-Limit Module - System Diagram
6-Digital Inputs or Output Card in Slot D
1-Digital Input/2 Mechanical Relay Outputs Slot E

N

Input Sensor

Analog Input 1 through 12
|y None, Thermocouple, 2-Wire RTD (100, 1k),
Thermistor (5k, 10K, 20k, 40k), Process

(V, mV, mA)

Digital Input 1,2,3,4,5 or 6
Switch contact or volts dc

Digital Input 9

PC, PLC or HMI

RUI, EZ-ZONE PM/ST,| |

g Switch contact or volts dc
EIA - 485 Communications
—e Standard Bus

(optional Modbus RTU)

Other RM Modules

L <: Inter-module Bus

Power Supply

>  20.4 to 30.8 Vac oe Vdc

N

Limit
Controller

Slot A, B

6 - Digital
Inputs / Outputs
any combination

Slot D

1 - Digital Input
2 - Mechanical
Relay Outputs

Slot E

Modbus RTU
Address 1 - 16

Standard Bus
Zone 1 - 16

Supervisory &
Power Board

Slot C

Output 1,2, 3,4,5 or 6
switched dc/open collector

Output 7

5A Mechanical Relay Form C
Output 8

5A Mechanical Relay Form A

Note:
Output 8 will always be the limit output
regardless of Slot E options. It will be
either the global limit or assigned to a
specific loop.

Zone and Status
LED

Output Status
LEDs

Zone Selection

I

Output
Function

Process Value

Alarm

Timer

Special Output Function 1-4
Profile Event Output A-H
Math

Heat Power

Off

Analog Input

Cool Power

Compare

Counter

Digital I/O

Module Limit

Function Key

Limit

Linearization

Logic

Indicates Zone
Address

Push to select Zone

G—»
(B

e . —|activity (Modbus or Stand-

Address and Protocol

Card Status
Slots A, B,D, E

Indicates communications

ard Bus)

Indicates I/O

Some input/output combinations not possible, see ordering matrix

| Status

Watlow EZ-ZONE® RML Module
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Chapter 2: Install and Wire

Dimensions

As can be seen below the dimensions of the RM system will change slightly based on the type of connector

used

Module Removal Clearance

147.07 mm
(5.8in)
101.60 mm
116.08 mm (4.00in)
(4.57in)
Iy
[ I

Latch in open position

Module Removal Clearance

Standard Connectors

44.45 mm
(1.75in)

(2.03in)

Straight Connectors

. 155 mm
(6.101in)
R
4445 mm D]]
(1.75in) <
N
116.08 mm 101.60 mm 4[
(457in) L (400in) )
[ m
i o
] I

Watlow EZ-ZONE® RML Module

(2.03in)

165 mm
(6.50in)

Module Removal Displacement

173.90 mm
(6.85in)

-~

Module Removal Displacement

Chapter 2 Install and Wire



Chassis Mount Front View (Module Removed) - Screw Connection Pattern

58.67mm _ |
(231in) ™
32.77 mm - 51.56 mm
™1 (1.291in) (2.03in)
17.53 mm \
(.69in)
60.45 mm
(2.38in) N
* m
35.81 mm =
(1ﬂ in)

35.05 mm (.66 in)
(1.38in)

The view above is representative of the modular backplane without the module.

Recommended chassis mount hardware:
1. #8 screw, 3/4" long
2. Torque to 10 -15 in-lb

3. No washers of any kind
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Power Supplies

DSP30

DSP60

55.6 mm 71.00 mm 55.6 mm
52:3.‘(?8()7Tnm 2189in 2.7%95in 2.189in
49.00 mm 1234 49.00 mm
1234 1.929in 3210 — 1.929in 210
P 0] o FE -6 voutADL. 9 25
& 2641n 2641n
H £ lbcLo
£, |bcLO Eln [Ibc ok
g |||||Hocox — I g8 [N — ]
o8 B oo r
5o
£\ DSP60 N £
N €
DSP30 -3 £< 58 g
- = Q- S
Nl Is]fis) Al o
=|m paty)
E|. ° ElE
R G
_ N ® Qe | | 1
® 3 1 - olo I
a DN 7@ (@ L N ~
—— @ & 5 6 T
5 6 /
Ec Y £lc v
o [ El»
oln oy
N Nj©
Slo do
Power Supply Specifications
DSP'] 00 DSP30 | DSP60 | DSP100
90 - 264VAC, Class II double in-
AC Input Volt- VAC sulated (No ground connection
89.9 mm 56.8 mm age Range red)
3539 22%n require
49.00 Input Fre- _
- 1234 L 1.929Tr?1 quency Hz 47 - 63Hz
+4-- 0 3210 mm
~ ~ (o) VoutADJ. . DC Input Volt-
0000 © 12641n age range VDC 120 - 370VDC
—— Inrush Cur-
rent (115 / A 25/ 50A 30/60A | 30/60A
i 230VAC)
£l [jpcLo Out -
£ H put Volt .
gg [|oc ok m age Accuracy % +1% of Nominal
olB o
T (' Over voltage v 120 - 145%
Protection
DSP100 £e fc| | LEDIndica- | | GreenLED = On, Red LED = DC
-2 ol tors Output Low
vl ol
" Y Operating o -25 to +71°C (Derate linearly
E_g Temperature 2.5%/°C from 55 to 71°C)
<
, 09 Storage Tem- o
a % ;&7 H perature ---- -25 to +85°C
T =) Operating Hu- 20 - 95% RH ( densing)
5 5 6 midity ---- - 95% non condensing
e IEC 60068-2-6 (Mounting by rail:
Elc H Vibration (Op- L Random wave, 10-500 Hz, 2G, ea.
gcu erating) along X, Y, Z axes 10 min/cycle,
“‘.3 60 min)
slo
- Safety Agency UL1310 Class 2(1), UL508 Listed,
Approvals UL60950-1, EN60950-1, CE

For a comprehensive listing of these specifications point your
browser to : http://us.tdk-lambda.com/lp/products/dsp-series.htm

Watlow EZ-ZONE® RML Module
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RML Installation and Removal on a DIN Rail

Modular Backplane Connector

The picture on the right shows the Modular Backplane
Connector, both front and rear view. The rear view

is bringing in to focus a metal clip. If the DIN rail is
grounded the Modular Backplane Connector and the
module connected to it will be also (recommended).

Installing the Modular Backplane Connector

Step 1
Hook backplane assembly to upper edge of DIN rail,
(see rear view above, backplane hook detail that
mates with upper rail edge is circled)

Step 2
Next, rotate back plane assembly downward to en-
gage the lower edge of the rail. (Note: Din Rail clip-
ping distance ranges from 1.366 -1.389 inches. The
backplane assembly will not latch onto the rail suc-
cessfully if the rail is out of dimension).

Step 3
For final positioning and locking, the red tab is to
be pushed upward to further engage the bottom
edge of the rail with an over center snap action
latch. (The red locking tab protrudes from the bot-
tom side of the back plane assembly).

Installing Multiple Modular Backplane Connectors

Multiple modules are easily aligned and latched
together. Each module includes matched mating geom-
etry that facilitates accurate and consistent intercon-
nections. The recommended method of multi-module
attachment is to first attach individual modules to
the rail separately and second to laterally slide the

modules together until they touch. (Refer to steps 1&2 SR, o - ) TR

above). When the multi-module system is attached and ks REEREER T dhidiid
laterally positioned to the desired placement the lock- IR &S SRR
ing tab should be engaged to secure the control system 3 $ . ' W

to the rail, (Refer to step 3 above). R - 3 s s

Module Installation

In the picture to the right notice that the arrow is
pointing at the top lip of the module (on side). When in-
stalling the module simply slide this lip over the top of
the Modular Backplane Connector and then push down
on the rear of the module where it will seat on the two
posts just above the green connector.

Watlow EZ-ZONE® RML Module o 14 o Chapter 2 Install and Wire



Module Removal

To remove a module from the
Modular Backplane Connector
find the red tab protruding from
the bottom of the module and
pull back on it as shown to the
right. While pulling back on the
red tab the two mounting posts
will release the module where the
module can then be lifted up and
out of the Modular Backplane
Connector.

Removal of the Modular Back-
plane Connector

A module can be removed from
the Modular Backplane Connector
by inserting a screw driver into
the red locking tab just behind
the green connector and applying
downward pressure on the tab by
lifting the screwdriver upwards.
When released, the tab will move
downward and the connector can
then be lifted up off of the DIN
rail.

Watlow EZ-ZONE® RML Module
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Wiring

Limit Module (RMLx-xxXX-XXXX)

SlotA | SlotB | SlotD | SlotE Configuration
Universal, RTD and Thermistor Inputs 1 -12

1-4 5-8 9-12 aoo

S1 S5 S9 .- - Universal/Thermistor Input
R1 R5 R9 --- Part # Digits 5,6, 7
S2 S6 S10 .- S_ (RTD), thermocouple -, volts -, mA - or Input 1-4: RMLx-(5,6)XxXxX-XXXX
R2 R6 R10 --- thermistor Input 5-8: RMLx-x(5,6)xx-

S3 S7 S11 .- R_ (RTD), thermocouple +, volts +, mA + or p . ’

R3 R7 R11 . thermistor Input 9-12: RMLx-xx(5,6)x-xxxX
S4 S8 S12 ---

R4 R8 R12 ---

Digital Inputs 1 - 6

- .- 1-6 S

--- --- B1 --- Common Digital Inputs (DI)

S soo D1 --- DC +@nput Part # Digit 7

e T D2 T DC +input Slot A: Option not valid

T T D3 T DC +input Slot B: Option not valid

--- --- D4 --- DC +input .

L L D5 L DC +input Slot D: RMFX-XX(C)X-?(XXX

I .- D6 .- DC +input Slot E: Option not valid

--- --- Z1 --- Internal Supply

Digital Input 9

.- .- .- 9

I R R S Digital Input (DI)

.- == --- Soo Part # Digit 8

T T T T Slot A: Option not valid

: : : : : : Slot B: Option not valid

. . o . Slot D: Option not valid

. .- S B9 Common Slot E: RMLx-xxx(B)-xxxx

--- --- --- D9 DC +input

Form A - Mechanical Relay Outputs 1-4 and 7 - 10

- socs 1-4 7-10

--- --- L1 L7 normally open Mechanical Relay 5 A, Form A
. Sy K1 K7 common Part # Digits 7, 8

oo - - L2 L8 normally open Slot D: : RMLx-xx(eJ)X-XXXX
. sos K2 K8 common Slot E: : RMLx-xxx(J)-xxxX
--- --- L3 L9 normally open

. soo K3 K9 common

--- --- L4 L10 normally open

. --- K4 K10 common

Form C - Mechanical Relay Output 7 and Form A - Mechanical Relay Output 8

--- ---- --- 7 and 8

--- --- --- L7 normally open Form C and Form A Relay Outputs
. - - S K7 common Part # Digit 8

T tT o T J7 normally closed Slot A: Option not valid

o S o Ko | hormally open Slot B: Option not valid

. o o o Slot D: Option not valid

. .- I . Slot E: RMLx-xxx(B)-xxxx

Watlow EZ-ZONE® RML Module
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Digital Outputs 1 - 6

Slot A Slot B Slot D Slot E Configuration
I .- 1-6 .-
--- --- B1 --- Common Digital Outputs (DO)
_— === D1 --- open collector/ switched dc Part # Digit 7
--- --- D2 --- open collector/ switched dc Slot A: Option not valid
.- --- D3 --- open collector/ switched dc Slot B: Ontion not valid
--- --- D4 --- open collector/ switched dc sl Di Rll\)/IL C
--- --- D5 --- open collector/ switched dc ot D: . x-xx( )x—m
--- --- D6 --- open collector/ switched dc Slot E: Option not valid
--- --- 71 --- Internal Supply
Power and Communications
Slot C Configuration

98 Power input: ac or dc+ All

99 Power input: ac or dec-

CF Standard Bus EIA-485 common Standard Bus

CD Standard Bus EIA-485 T-/R- Part # Digit 10

CE Standard Bus EIA-485 T+/R+ RMLx-xxxx-x(A)XX

CC Standard Bus or Modbus RTU EIA-485 common Standard Bus or Modbus

CA Standard Bus or Modbus RTU EIA-485 T-/R- Part # Digit 10

CB Standard Bus or Modbus RTU EIA-485 T+/R+ RMLx-xxxx-x(1)xx

CZ Inter-module Bus Inter-module Bus

CX Inter-module Bus

CY Inter-module Bus
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RML Module - Front View -
Standard Connector

<——Slot E

Slot D

Slot A <—SlotB

HEEEEEHE - HHEEEEEY

>

. FEEEEEE - EHEEEEe

Slot C

NI

SISISISISISISIS)

98 99

HEHHHEEH

el

JBaMO
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RML System Isolation Blocks

Low-voltage Isolation: 42V peak
Safety Isolation: 1,528V~ (ac)
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Use National Electric (NEC) or other
country-specific standard wiring and
safety practices when wiring and
connecting this controller to a power
source and to electrical sensors or pe-
ripheral devices. Failure to do so may
result in damage to equipment and
property, and/or injury or loss of life.

Note:

Maximum wire size termination and

torque rating:

* 0.0507 to 3.30 mm? (30 to 12 AWG)
single-wire termination or two 1.31
mm?2 (16 AWG)

e 0.8 Nm (7.0 in-lb.) torque

Note:

Adjacent terminals may be labeled
differently, depending on the model
number.

Note:

To prevent damage to the controller,
do not connect wires to unused ter-
minals.

Note:
Maintain electrical isolation between
digital input-outputs, switched dc/open

collector outputs and process outputs
to prevent ground loops.

Limit Module Wiring (RMLX-XXXX-XXXX)

Low Power

Slot C

SISISISISISISIS,

98 99

HEHHHHEE

RML- ALL Model Numbers

20.4 to 30.8 V ~ (ac) / = (dc)

47 to 63 Hz

Module maximum power consumption, 14 VA (ac), 7 VA
(de)

31 Watts maximum power available for P/S part #:0847-
0299-0000

60 Watts maximum power available for P/S part #:0847-
0300-0000

91 Watts maximum power available for P/S part #:0847-

§ 0301-0000
e Class 2 or SELV power source required to meet UL compli-
ance standards
Communications
RML Part # Digit 10is A
Slot C
e CF, CD, CE - Standard Bus EIA485 Communications

@ @ @ @ @ @ @ @ e (CZ, CX, CY - Inter-module Bus EIA485 Communications

CF CD CE CZ CX CY

HHHEHHE

¢ Do not route network wires with power wires. Connect

network wires in daisy-chain fashion when connecting
multiple devices in a network

e B LE|
Communications
RML Part # Digit 10 is 1
Slot C
e CC, CA, CB - Modbus and Standard Bus EIA485 Communi-
@ @ @ @ @ @ @ @ cations (selectable via push button under zone address)

CC CA CB CZ CX CY

HEEEHE

- |+

1

uowiwoy
sngpo
-/
+d/+L
Towwios
sng sinpowr-sajuj

e CZ, CX, CY - Inter-module Bus EIA485 Communications
¢ Do not route network wires with power wires. Connect net-

work wires in daisy-chain fashion when connecting multiple
devices in a network

Inputs 1 through 12 Thermocouple

Slot

>

.B.D

w

N

‘(I)ZU

ms)

AN
HHHH@HH@

Thermocouple

RML Part # Digits 5,6, 7

e 2K () maximum source resistance

e >20 MQ input impedance

* 3 microampere open-sensor detection

Thermocouples are polarity sensitive. The negative lead (usually red)
must be connected to S terminal

e To reduce errors, the extension wire for thermocouples must be of the
same alloy as the thermocouple.

Input 1 - 4 (top to bottom): RMLx-(5)xxx-xxxx
Input 5 - 8 (top to bottom): RMLx-x(5)xx-xxx%
Input 9 - 12 (top to bottom): RMLx-xx(5)x-xxxx

Watlow EZ-ZONE® RML Module
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Warning:

Use National Electric (NEC) or other
country-specific standard wiring and
safety practices when wiring and
connecting this controller to a power
source and to electrical sensors or pe-
ripheral devices. Failure to do so may
result in damage to equipment and
property, and/or injury or loss of life.

Note:

Maximum wire size termination and

torque rating:

* 0.0507 to 3.30 mm? (30 to 12 AWG)
single-wire termination or two 1.31
mm? (16 AWG)

e 0.8 Nm (7.0 in-Ib.) torque

Note:

Adjacent terminals may be labeled
differently, depending on the model
number.

Note:

To prevent damage to the controller,
do not connect wires to unused ter-
minals.

Note:
Maintain electrical isolation between
digital input-outputs, switched dc/open

collector outputs and process outputs
to prevent ground loops.

Inputs 1 through 12 RTD

SlotA, B, D

RML Part # Digits 5, 6, 7

AAAH

wn

(IJljJ(Dl:Ul(I)I:U

HEHEHEHE

uy)

e platinum, 100 and 1,000 Q @ 0°C

e calibration to DIN curve (0.00385 Q/Q/°C)

e 20 Q total lead resistance

e RTD excitation current of 0.09 mA typical.
Each ohm of lead resistance may affect the
reading by 2.55°C.
Input 1 - 4 (top to bottom): RMLx-(5)xxx-
XXXX
Input 5 - 8 (top to bottom): RMLx-x(5)xx-
XXXX

2-

s}
lw)

wire
T

Input 9 - 12 (top to bottom): RMLx-xx(5)x-
XXXX

AWG | Ohms/1000ft
14 2.575
16 4.094
18 6.510
20 10.35
22 16.46
24 26.17
26 41.62
28 66.17

Inputs 1 through 12 Thermistor

SlotA, B, D

B

B
B

B

T W T W IV O T O

E[zE[REEEE

Thermistor

RML Part # Digits 5, 6, 7

e >20 MQ input impedance
Input 1 - 4 (top to bottom): RMLx-(6)xxx-xxx%
Input 5 - 8 (top to bottom): RMLx-x(6)xx-xxxX

Input 9 - 12 (top to bottom): RMLx-xx(6)x-xxxx

Digital Inputs 1 through 6 and 9
RML Part # Digit 7, 8 is C and or B Respectively
Voltage Input

Common
DC Input
DC Input
DC Input
DC Input
DC Input
DC Input

Internal Supply

Common

DC Input

Sl

]

(0]

B1
D1
D2
D3
D4
D5
D6

HEHEHHEE

S

(=1
m

B9

HEHHHHEHE

Digital Input Event Condi-
tions

® Dry Contact

- Input inactive when >
100KQ

- Input active when < 500

e Voltage
- Input inactive when < 2V
- Input active when > 3V

e Six user configurable digital
inputs/outputs per slot
- Slot D DI 1 - 6 RMLx-x(C)

- Slot E DI 9 RMLx-xxx(B)-
XXXX

|
|
Note: |
When using a dry contact !
with Digital Input 9 (Slot E), 5] !
notice that the connection is
made between pins B9 and
D9.

Slot E

Watlow EZ-ZONE® RML Module

e 21 o Chapter 2 Install and Wire



Use National Electric (NEC) or other
country-specific standard wiring and
safety practices when wiring and
connecting this controller to a power
source and to electrical sensors or pe-
ripheral devices. Failure to do so may
result in damage to equipment and
property, and/or injury or loss of life.

Note:

Maximum wire size termination and
torque rating:

* 0.0507 to 3.30 mm? (30 to 12 AWG)
single-wire termination or two 1.31
mm? (16 AWG)

e 0.8 Nm (7.0 in-lb.) torque

Note:

Adjacent terminals may be labeled
differently, depending on the model
number.

Note:

To prevent damage to the controller,
do not connect wires to unused ter-
minals.

Note:
Maintain electrical isolation between
digital input-outputs, switched dc/open

collector outputs and process outputs
to prevent ground loops.

Suppressor Note:

Switching pilot duty inductive loads (re-
lay coils, solenoids, etc.) with the me-

chanical relay, solid state relay or open
collector output options requires use of
an R.C. suppressor.

Process Inputs 1 through 12
RML Part # Digit 5,6, 7is 5

SlotA, B, D e 0to 20 mA @ 100 Q input impedance
e 0 to 10V= (dc) @ 20 kQ input imped-

SlotA, B, D

=.|

2

wn

R R ance

ST . e 0 to 50 mV= (dc) @ 20 MQ input im-
g S_ S_ pedance
T e scalable

w D

Slot 1: RMLx-(5)xxX-XXXX
(Inputs 1 to 4)

L

w

Slot 2: RMLx-x(5)xX-XXXX
(Inputs 5 to 8)

Slot 3: RMLx-xx(5)x-XXXX
(Inputs 9 to 12)

L

HOHEEHEE
E[EjEEEEEE

-
I:U
lm

Digital Outputs 1 - 6
RML Part # Digit 7 is C
Open Collector/Switched DC

Slot D e Maximum switched voltage is
E B1 | Common 32V= (dc) Outputs
open collector/switched dc . 1
E D1/ e Internal supply provides a '
E D2 open collector/switched dc constant power output Of :
[T T|D3 |ceencotectroviched e 750mW E
E D4 |opencollectoriswitchedde o Maximum output sink cur- :
E D5 open collector/switched dc rent per output is 1.5A (ex- :
open collector/switched dc ternal CI?SS 2 or *SELV sup- : -
[11]|pe fepencciecorsihedde ply required) : e
E 77 Internal Supply : P
e Total sink current for all out- ! o
puts not to exceed 8A ! R ]
® Do not connect outputs in NI - 1
parallel Internal Circuitry
- SlotDDO1-6

RMLx-xx(C)x-xxxx

*Saftey Extra Low Voltage

Watlow EZ-ZONE® RML Module o 22 o
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Warning:

Use National Electric (NEC) or other
country-specific standard wiring and
safety practices when wiring and
connecting this controller to a power
source and to electrical sensors or pe-
ripheral devices. Failure to do so may
result in damage to equipment and
property, and/or injury or loss of life.

Note:

Maximum wire size termination and

torque rating:

* 0.0507 to 3.30 mm? (30 to 12 AWG)
single-wire termination or two 1.31
mm? (16 AWG)

e 0.8 Nm (7.0 in-Ib.) torque

Note:

Adjacent terminals may be labeled
differently, depending on the model
number.

Note:

To prevent damage to the controller,
do not connect wires to unused ter-
minals.

Note:
Maintain electrical isolation between
digital input-outputs, switched dc/open

collector outputs and process outputs
to prevent ground loops.

Switched DC Wiring Example Using DO 1-6

Collector Outputs
Common

ﬁ‘sﬂ
~
O-
-

E Htr17<7q_\
8-
a2 O 1°F
10| =
VDC E Hir 3 |11+
K 2| - \WAHITOW)
El i DIN-@-rmiie®
— 14
K i DC90-60C0-0000
£l :

PRE

[l
IR I3
3

[

(2]

Internal

upply

Internal Circuitry

Note:
As a switched DC output; this output is a constant current output deliver-
ing 750 mW, current limited to 400 mA. The internal supply does have a
maximum open circuit voltage of 22 VDC and minimum open circuit volt-
age of 19 VDC. Pin Z1 is shared to all digital outputs. This type of output is
meant to drive solid state relays, not mechanical relays.

Open Collector Wiring Example Using DO 1-6

Power Supply
5to 32 VDC
- +

Common ® b
IB | Fuse

-
Diode T

D_|

L
(=) | ¢ 1

E]

D_
2 :
D_
Z_

Collector Outputs

An example fuse is
Bussmann AGC-1 1/2

- 0
]

Internal Supply

Internal Circuitry

As an open collector output (see graphic below), use an external power sup-
ply with the negative wired to B1, the positive to the coil of a pilot mechani-
cal relay and the other side of the coil wired to the output of choice (D_).
Each open collector output can sink 1.5 A with the total for all open collector
outputs not exceeding 8 amperes. Ensure that a kickback diode is reversed
wired across the relay coil to prevent damage to the internal transistor.
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Use National Electric (NEC) or other
country-specific standard wiring and
safety practices when wiring and
connecting this controller to a power
source and to electrical sensors or pe-
ripheral devices. Failure to do so may
result in damage to equipment and
property, and/or injury or loss of life.

Note:

Maximum wire size termination and

torque rating:

* 0.0507 to 3.30 mm? (30 to 12 AWG)
single-wire termination or two 1.31
mm?2 (16 AWG)

e 0.8 Nm (7.0 in-lb.) torque

Note:

Adjacent terminals may be labeled
differently, depending on the model
number.

Note:

To prevent damage to the controller,
do not connect wires to unused ter-
minals.

Note:
Maintain electrical isolation between
digital input-outputs, switched dc/open

collector outputs and process outputs
to prevent ground loops.

Output 1 - 4 and 7 - 10 Mechanical Relay, Form A
RML Part # Digit 7, 8 is J

Slot D

L1
K1 |
L2
K2
L3
K3|
L4 |
K4 |

HEHHHHHH

|normally open

common

normally open
common
normally open
common
normally open

common

@
=1

E

L7
K7 |
L8
K8
L9
K9
L10]

normally open

common

|normally open
|common
|normally open
|common

normally open

common

HEHHHHE

K10

e 5A at 240V~ (ac) or 30V= (dc)
maximum resistive load

e 20 mA at 24V minimum load

e 125 VA pilot duty @ 120/240V~
(ac), 25 VA at 24V~ (ac)

* 100,000 cycles at rated load

e Qutput does not supply power.

e for use with ac or dc

See Quencharc note.

- Slot D Outputs 1 -6
RMLx-xx(eJ)x-xxx%

- Slot E Outputs 7 - 10
RMLx-xxx(J)-xxxx

Mechanical RelayForm A

Internal Circuitry

Output 7 and 8 Mechanical Relays, Form A
RML Part # Digit 8 is B

Slot E

L7 |
K7
J7
L8
K8

HEHHHHE

normally open

common

normally closed

normally open

common

e 5 A at 240V~ (ac) or 30V= (dc)
maximum resistive load

e 20 mA at 24V minimum load

e 125 VA pilot duty at 120/240V~
(ac), 25 VA at 24V~ (ac)

e 100,000 cycles at rated load

e Qutput does not supply power.

e for use with ac or dc

See Quenchare note.

- Slot E Output 7
RMLx-xxx(B)-xxx%

* 5A at 240V~ (ac) or 30V= (dc)
maximum resistive load

e 20 mA at 24V minimum load

e 125 VA pilot duty @ 120/240V~
(ac), 25 VA at 24V~ (ac)

e 100,000 cycles at rated load

e Qutput does not supply power.

e for use with ac or dc

See Quenchare note.

- Slot E Output 8
RMLx-xxx(B)-xxx%

Mechanical Relay Form C

i

i

i

i

i

MQJ i

|
‘
| normally open
! i
| i
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Warning:

Use National Electric (NEC) or other
country-specific standard wiring and
safety practices when wiring and
connecting this controller to a power
source and to electrical sensors or pe-
ripheral devices. Failure to do so may
result in damage to equipment and
property, and/or injury or loss of life.

Note:

Maximum wire size termination and

torque rating:

* 0.0507 to 3.30 mm? (30 to 12 AWG)
single-wire termination or two 1.31
mm? (16 AWG)

e 0.8 Nm (7.0 in-Ib.) torque

Note:

Adjacent terminals may be labeled
differently, depending on the model
number.

Note:

To prevent damage to the controller,
do not connect wires to unused ter-
minals.

Note:
Maintain electrical isolation between
digital input-outputs, switched dc/open

collector outputs and process outputs
to prevent ground loops.

Quencharc Wiring

In this example the Quencharc circuit

(Watlow part# 0804-014

protect RML internal circuitry from the

counter electromagnetic

ductive user load when deenergized. It is
recommended that this or an equivalent

Example

7-0000) is used to

force from the in-

Quencharc be used when connecting induc-
tive loads to RML outputs.

Standard Bus EIA-485 Communications

Slot C

HHHEEEED

CF CD CE

UOWWoo
/L
+H/+L

Note:

e Wire T-/R- to the A terminal of
the EIA-485 port.

e Wire T+/R+ to the B terminal
of the EIA-485 port.

e Wire common to the common
terminal of the EIA-485 port.

¢ Do not route network wires
with power wires. Connect net-
work wires in daisy-chain fash-
ion when connecting multiple
devices in a network.

e A 120 O termination resistor
may be required across T+/R+
and T-/R-, placed on the last

controller on the network.

¢ Do not connect more than 16
EZ-ZONE PM controllers on a
network.

* maximum network length:
1,200 meters (4,000 feet)
e 1/8th unit load on EIA-485 bus

RMLx-xxxx-x(A)xx

* All models include Standard Bus

communications

Do not leave a USB to EIA-485 converter connected to Standard Bus with-
out power (i.e., disconnecting the USB end from the computer while leaving
the converter connected on Standard Bus). Disturbance on the Standard

Bus may occur.

Modbus RTU or Standard Bus EIA-485 Communications

Slot C

e Wire T-/R- to the A terminal of

HHEEHEER

the ETA-485 port.
e Wire T+/R+ to the B terminal
of the EIA-485 port.

CCCACB

e Wire common to the common

ky

»

+H/+L

TUOWWoo

Note:

terminal of the EIA-485 port.

® Do not route network wires
with power wires. Connect net-
work wires in daisy-chain fash-
ion when connecting multiple
devices in a network.

¢ A termination resistor may be
required. Place a 120 Q resistor
across T+/R+ and T-/R- of last
controller on network.

© Only one protocol per port is
available at a time: either Mod-
bus RTU or Standard Bus.

® Do not connect more than 16
EZ-ZONE controllers on a
Standard Bus network.

e Maximum number of EZ-ZONE
controllers on a Modbus net-
work is 247.

°* maximum network length:
1,200 meters (4,000 feet)

© 1/8th unit load on EIA-485 bus

RMLx-xxxx-x(1)xx

Do not leave a USB to EIA-485 converter connected to Standard Bus with-
out power (i.e., disconnecting the USB end from the computer while leaving
the converter connected on Standard Bus). Disturbance on the Standard

Bus may occur.

Modbus-IDA | EIA/TTA-485 | Watlow Terminal Function
Terminal Name Label
DO A CA or CD T-/R-
D1 B CB or CE T+/R+
common common CC or CF common
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EZ-ZONE® RM
to B&B Converter
Model ULINX™ 485USBTB-2W
USB to RS-485 Adapter
using Standard Bus

Use twisted pair wires such as Cat 5 cabling.

Do not route with power carrying conductors.

98 99 CF CD CE CZCWCY

HEHHHEEH

GND

Data format
38,400 baud
8 data bits
no parity

1 start bit

1 stop bit

.
3

PC Software Protocol - Standard Bus
EZ-Configurator

Al-
L LINx™ )
Model 485TB-2W S ;))
BaB electronics GND!

0847-0326-0000

Note:
Do not leave a USB to EIA-485 converter connected to Standard
Bus without power (i.e., disconnecting the USB end from the
computer while leaving the converter connected on Standard
Bus). Disturbance on the Standard Bus may occur.

‘!WA?&@W EZ-ZONE ﬂﬂ RM 'm
= | =]
BE( 1 |~
Bm BEi J
= | B

( andl Wni] DO NGED
:% DCOE e o
g m| R
| @ ool 3 ®
T T 3 ¢
By | & 2
% % FRE
R =t =i b
_E] _E 8 16
A B e e

) =l

6666668683

98 99 CF CD CE CZCWCY

HEEEEHE

EZ-ZONE®RM
to B&B Converter
Model ULINX™ 485USBTB-2W
USB to RS-485 Adapter
using Modbus RTU

Use twisted pair wires such as Cat 5 cabling.
Do not route with power carrying conductors.

T i T
WIATLERY/ EZ=ZONE ? RM

98 99 CCCA CB CZCWCY

HIEE

HEHH

GND
Data
Data +

at
9,800, 18,200, 38,400 baud
8 data bits
even, odd, no parity
1 start bit
1 stop bit

PC Software Protocol - Modbus RTU
Third Party

™ Al-)

c [l JLINX 20
Model 485TB-2W Q 2)
BaB electronics GND

0847-0326-0000

‘

Note:
Do not leave a USB to EIA-485 converter connected to Standard
Bus without power (i.e., disconnecting the USB end from the
computer while leaving the converter connected on Standard
Bus). Disturbance on the Standard Bus may occur.

o~ 0o eu
oz o o3

1] 1]

1] 1

=) | =1
= | e
[0 [0 4
= B
0| e . W C D
LG
g m ¢ o
[0 P
[0 FRY
BE(
1]

[0

0

I

HEHHHEEY

[

=

>
@
[}

: :
Jgf

w

Slot C

SISISISISISISIS

98 99 CCCA CB CZCWCY

HEHHHHEE
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Wiring a Serial EIA-485 Network

Do not route network wires with power wires. Con-
nect network wires in daisy-chain fashion when con-
necting multiple devices in a network.

A network using Watlow's Standard Bus and an RUI/Gate

way.
Limit Module
EZ-ZONE® RML
RMLX-XXXX-XAXX fuse
Power
tC Supply

a

[y

98

EZ-ZONE® PM
common

-A

+B

Q9
99

B5|
D6|
D5|

AEEERREE

RUI/Gateway

common| | [T_|CF|+—
-A | |[cp
+B ||[LLce

A termination resistor is required. Place a 120 Q

resistor across T+/R+ and T-/R- of the last controller
on a network.

Only one protocol per port is available at a time:
either Modbus RTU or Standard Bus.

A network using Modbus RTU

Limit Module
EZ-ZONE® RML
RMLX-xxxx-x1Xx fuse
Power

.

OO0

EZ-ZONE®°PM
common|

-A

+ B

EEEEEEE

e

(¢}
E]

PL

TOUIG)

common
-A
+B

EIEEEE
|

Watlow EZ-ZONE® RML Module

. Chapter 2 Install and Wire



Connecting and Wiring the Modules

RML Module Connections

The RML module can be installed as a stand-alone
limit controller or can be interconnected on the DIN
rail as shown below with other RM family modules.
When modules are connected together as shown,
power and communications are shared between mod-
ules over the modular backplane interconnection.
Therefore, bringing the necessary power and commu-
nications wiring to any one connector in slot C is suf-
ficient. The modular backplane interconnect comes
standard with every module ordered and is generic
in nature, meaning any RM modules shown below on
the DIN rail can use it.

Modular Backplane Interconnect

I E%

Q0

-

] E i
U1 ﬂ

Notice in the split rail system diagram that a
single power supply is being used across both DIN
rails. One notable consideration when designing the
hardware layout would be the available power sup-
plied and the loading affect of all of the modules
used. Watlow provides three options for power sup-
plies listed below:

1. 90-264 Vac to 24Vdc @ 31 watts (Part #: 0847-
0299-0000)

2.90-264 Vac to 24Vde @ 60 watts (Part #: 0847-
0300-0000)

3. 90-264 Vac to 24Vdc @ 91 watts (Part #: 0847-
0301-0000)

With regards to the modular loading affect, maxi-
mum power for each RM module is listed below:
1. RMCxxxxxxxxxxxx @ 7 watts / 14VA
2. RMEx-xxxx-xxxx @ 7 watts / 14VA
3. RMAx-xxxx-xxxx @ 4 watts / 9VA
4. RMLx-xxxx-xxxx @ 7 watts / 14VA
5. RMHx-xxxx-xxxx @ 7 watts / 14VA
6. RMSx-xxxx-xxxx @ 7 watts / 14VA
So, in the split rail system diagram, the maximum
current draw on the supply would be 38 Watts.
- 2 RMC modules consumes 14W
-1 RML module consumes 7W
- 1 RME modules consumes 7W
- 1 RMA module consumes 4W
- 1 Remote User Interface consumes 6W

With this power requirement (38 watts) the second or
third power supply could be used.

Another hardware configuration scenario that could
present itself (graphic not shown) would be a con-

figuration that requires more than one supply. Lets
make some assumptions pertaining to the split rail
system diagram shown below. The power supply
used is the 91W supply. The top DIN rail now has
the following modules:

- 2 RMC modules consumes 14W
- 1 RMA consumes 4W
- 11 RME modules consumes 77W

- 2 RML modules consumes 14W

As can now be seen, the total power requirement
exceeds 91W. In this case, another power supply
would be required. To incorporate another supply in
this system simply disconnect pins 99 and 98 on the
remote DIN rail and connect another appropriately
sized power supply for the remote modules to those
same pins.

When using a split rail configuration ensure that
the interconnections for the Inter-module Bus and
Standard Bus do not exceed 100 feet.

RM Limit
Module

RM Access
Module

RMAX-XXXX-XXX
ot D ot

RM Controller
Module

RMCxxxxxxxxxAxx | RMLXx-xxxx-xAxx
ot D stot€ | slotD

Low Voltage
Class 2

Power Supply|

H
Inter-module
Standard Busf(@@ Bus

Split Rail Configuration

RM Controller
Module

RM Expansion
Module

RMC00a0oaaooAXX |- RMEX-XXXX-XXXX
ot SiotE

(Wl

)—Standard Bus

Note:
The Inter-module bus as shown above is a required
connection between split rails for the purpose of
sharing function block data.

Note:
Unit is not provided with a disconnect, use of an
external disconnect is required. It should be located
in close proximity to the unit and be labeled as the
disconnect for the unit.

Watlow EZ-ZONE® RML Module .
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Conventions Used in the Menu Pages

To better understand the menu pages that follow
review the naming conventions used. When encoun-
tered throughout this document, the word "default"
implies as shipped from the factory. Each page (Op-
erations, Setup and Factory) and their associated

Remote User interface (RUI) Display

Visual information from the control is displayed to
the observer using a fairly standard 7 segment dis-
play. Due to the use of this technology, several char-
acters displayed need some interpretation, see the
list below:

menus have identical headers defined below: 1 T =0 =i =1
Header Name Definition =9 (A] =A d] =d 6] =S
Display Visqall;; displiyed inf011“- 3 =3 (6] =b =K (E] =t
mation from the control. -4 o), —¢ |1 =L U =u
Describes the function of — —
Parameter Name the given parameter. 5) : 2 [%} : ;_1: [fj}_ =M [QL — j W
Defines options available 6] = [EJ - [EJ =n [E—"” —
for this prompt, i.e., min/ =7 |[F]=F o] =0 Y] =y
Range max values (numerical), =8 |9 =g P =P 2 =7
yes/no, etc... (further ex- 5 R— g =
planation below). 8 = lh] = [/ =q
Default Values as delivered from Note:

the factory.

Modbus Relative Ad-
dress

Identifies unique param-
eters using either the
Modbus RTU or Modbus
TCP protocols (further ex-
planation below).

CIP (Common Indus-
trial Protocol)

Identifies unique param-
eters using either the De-
viceNet or EtherNet/IP
protocol (further explana-
tion below).

Profibus Index

Identifies unique param-
eters using Profibus DP
protocol (further explana-
tion below).

Parameter ID

Identifies unique param-
eters used with other soft-
ware such as, LabVIEW.

Data Type R/W

uint = Unsigned 16 bit
integer
dint = long, 32-bit

string = ASCII (8 bits
per character)

float =IEEE 754 32-bit

RWES= Readable
Writable
EEPROM (saved)

User Set (saved)

The RUI is optional equipment.
Range

Within this column notice that on occasion there will
be numbers found within parenthesis. This number
represents the enumerated value for that particular
selection. Range selections can be made simply by
writing the enumerated value of choice using any of
the available communications protocols. As an ex-
ample, turn to the Setup Page and look at the Analog
Input [ A ,] menu and then the Sensor Type (G €]
prompt. To turn the sensor off simply write the value
of 62 (off) to Modbus register 400418 and send that
value to the control.

Communication Protocols

All RM modules come with Watlow's Standard Bus
protocol used primarily for inter-module communi-
cations as well as for configuration using EZ-ZONE
Configurator software (free download from Watlow's
web site (http://www.watlow.com). Along with Stan-
dard Bus, the RML module can also be ordered with
Modbus RTU (only one protocol can be active at any
given time). The RMA (Access) module has options
for several different protocols listed below:

- Modbus RTU 232/485

- EtherNet/IP, Modbus TCP
- DeviceNet

- Profibus DP

Modbus RTU Protocol

All Modbus registers are 16-bits and as displayed

in this guide are relative addresses (actual). Some
legacy software packages limit available Modbus reg-
isters to 40001 to 49999 (5 digits). Many applications
today require access to all available Modbus registers
which range from 400001 to 465535 (6 digits). Wat-
low EZ-ZONE controllers support 6 digit Modbus reg-
isters. For parameters listed as float notice that only
one (low order) of the two registers is listed, this is

Watlow EZ-ZONE® RML Module
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www.watlow.com

true throughout this document. By default the low or-
der word contains the two low bytes of the 32-bit pa-
rameter. As an example, look in the Operations Page
for the Process Value. Find the column identified in
the header as Modbus and notice that it lists register
410. Because this parameter is a float it is actually
represented by registers 410 (low order bytes) and
411 (high order bytes). Because the Modbus specifica-
tion does not dictate which register should be high

or low order Watlow provides the user the ability to
swap this order (Setup Page, £ o7 Menu) from the
default low/high [{ g b ] to high/low (A L o]-

It should also be noted that some of the cells in the
Modbus column contain wording pertaining to an off-
set. Several parameters in the control contain more
than one instance; such as, alarms (16), analog in-
puts (12), etc... The Modbus register shown always
represents instance one. Take for an example the
Alarm Silencing parameter found in the Setup Page
under the Alarm menu. Instance one is shown as ad-
dress 2540 and +60 is identified as the offset to the
next instance. If there was a desire to read or write
to the same member instance 3, simply add 120 to
2540 to find its address; in this case, the instance 3
address for Alarm Silencing is 2660.

To learn more about the Modbus protocol point
your browser to http://www.modbus.org.

Note:
There are two columns shown in the menus that
follow for communications protocols identified as
CIP (Common Industrial Protocol) and Profibus.
These columns will be useful if this control is used
in conjunction with the RMA module or the EZ-
ZONE Remote User Interface/Gateway (RUI/GTW)
where those protocols can be selected as optional
hardware. For this module (RML), as a secondary
protocol beyond Standard Bus, Modbus RTU can be
ordered as optional hardware.

To learn more about the RUI/GTW point your
browser to the link below and search for keyword
EZ-ZONE.
http://www.watlow.com/literature/pti_search.cfm
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Chapter 3: Operations Pages

Navigating the Operations Page

To navigate to the Operations Page using the RUI, fol-
low the steps below:

1. From the Home Page, press both the Up © and
Down @ keys for three seconds. will appear

in the upper display and will appear in the
lower display.

the Up O or Down © key to select and then press
the Advance Key @ to enter.

5. Press the Up O or Down @ key to move through
available menu prompts.

6. Press the Infinity Key @ to move backwards
through the levels: parameter to submenu; submenu
to menu; menu to Home Page.

7. Press and hold the Infinity Key @ for two seconds to
return to the Home Page.

2. Press the Up O or Down © key to view available
menus.

3. Press the Advance Key @ to enter the menu of

choice. On the following pages, top level menus are identified

4.If a submenu exists (more than one instance), press with a yellow background color.

Note:
Some of these menus and parameters may not appear, depending on the controller's options. See model
number information in the Appendix for more information. If there is only one instance of a menu, no sub-
menus will appear.

Note:
Some of the listed parameters may not be visible. Parameter visibility is dependent upon controller part

number.

A, State to[ 18]
oPE ] Analog Input Menu Logic
to Source Value A
Analog Input Linc " Sub) Source Value B
Process Value Linearization Menu Source Value C
Error Status t? . Source Value D
Calibration Offset Linearization Source Value E
Source Value A Source Value F
L d ol . . Offset Source Value G
(oPEr] D]‘gltal Inl’]“t/(‘i)“tput }V[en“ [__ou)Output Value Source Value H
[ 1 to 6)and | ]
Digital Input/Output Output Value
Output State Compare Menu
Input State to rIAE
Compare Math Menu
) Source Value A to
[0PEr] Action Menu [ Sub) Source Value B 1AL Math
to [ 16] [ o.u) Output Value Source Value A
-Flll(ﬂ)irlent Input Source Value B
)
(oPE ) Timer Menu Source Value C
to[ 16) Source Value D
oPEr] Limit Menu (E" 7~ Timer Source Value E
to Source Value A Offset
Limit _ [ 5ub) Source Value B Output Value
- Iﬁ?v‘l’lssettfg)l_ntt (£t Elapsed Time
1gh Set Foin [ ow)Output Value
Clear Request o
Status
Counter Menu
RLPLT) to
oPEr]Alarm Menu Counter
to[ 18] Count
Alil'm Set Point Source Value A
(AL o] Low Set Poin [ S§u.b] Source Value B
High Set Point o.u) Output Value
Clear Request
Silence Request .
Logic Menu
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RM Limit Module

e Operations Page

7 Data
Modbus Class -
Display ParDamet_er !\lame Range Default Relative Instance TS | FETEITEE | D
escription Address | Attribute Index ID & Read/
Write
hex (dec)
A,
Analog Input Menu
Analog Input (1 to 12) -1,999.000 to 9,999.000°F ---- 1410 0x68 (104) 0 4001 float
[ Ain] Process Value or units [offset 90] 1 to 0x0C R
View the process value. -1,128.000 to 5,537.000°C (12)
1
Analog Input (1 to 12) -1,999.000 to 9,999.000°F ---- 452 0x68 (104)| ---- 4022  |float
[ Pu.F] Filtered Process Value or units [offset 90] 1 to 0x0C R
View the process value -1,128.000 to 5,537.000°C (12)
when filtering is turned 0x16 (22)
on..
Analog Input (1 to 12) None (61) None 412 0x68 (104) 1 4002 uint
[i.Er] Error Status [0PEn) Open (65) [offset 90] | 1 to 0x0C R
View the cause of the most Shorted (127 (12)
recent error. If the Measureinem): Error 2
message i}s1 or (140)
(E . 1 2], this parameter X .
will display the cause of Bad Calibration
the input error. Data (139)
Ambient Error (9)
(E- £d) RTD Error (141)
Fail (32)
Not Sourced (246)
Analog Input (1 to 12) -1,999.000 to 9,999.000°F (0.0 432 0x68 (104) 2 4012 float
[1.CA] Calibration Offset or units [offset 90] 1 to 0x0C RWES
Offset the input reading to [-1,110.555 to 5,555.000°C (12)
compensate for lead wire 0xC (12)
resistance or other factors
that cause the input read-
ing to vary from the actual
process value.
No Dis- |Analog Input (1 to 12) Clear Latch (1221) ---- |466 0x68 (104)| ---- 4029 uint
play Clear Latched Input Er- [offset 90] | 1 to 0x0C RW
ror (12)
Clear latched input when 0x1D (29)
input error condition no
longer exists.
0PEr]
Digital Input/Output Menu
Digital Output (1 to 8) Off (62) 1862 0x6A (106) 90 6007 uint
[ do.S] Output State On (63) [offset 30] 1to8 R
View the state of this out- 7
put.
d .5 |Digital Input (1 to 6 and 9) ofF F) Off (62) 1870 0x6A (106) - --- 6011  |uint
[ di.S] Input State On (63) [offset 30] 1to6 R
View this event input state. and 9
0xB (11)
No Dis- |Digital Input (1 to 6 and 9) |-1,999.000 to 9,999.000°F ---- 11874 0x6A (106)| ---- 6013 float
play Source Value A or units [offset 30] 1to9 R
View the value of source A |-1,128.000 to 5,537.000°C 0x0D (13)
Note: Some values will be rounded off to fit in the four-character display. Full values R: Read
can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. S: User Set

Watlow EZ-ZONE® RML Module .
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RM Limit Module

e  Operations Page

Al Data
Modbus Class "
Display ParDamettler !\lame Range Default Relative Instance G [EIENIEES | D
escription Address | Attribute Index ID & Read/
Write
hex (dec)
No Dis- |Digital Input (1 to 6 and 9) |None (61) None 1878 0x6A (106)| ---- 6015 uint
play Source Error Open (65) [offset 30] 1to9 R
View the state of this out- |ghorted (127) 0xOF (15)
put. Measurement Error (140)
Bad Calibration Data (139)
Ambient Error (9)
RTD Error (141)
Fail (32)
Math Error (1423)
Not Sourced (246)
Stale (1617)
No Dis- |Digital Output (1 to 8) Off (62) ---- |1862 0x6A (106)| ---- 6007 uint
play Output State On (63) [offset 30] 1to8 R
View the state of this out- 7
put.
Alt
Action Menu
(€.5] |Action (1to 16) Off (62) 2218 0x6E (110) 140 10005 |uint
[ Ei.S] Event Input Status [ 0n)On (63) [offset 20] 1 to 0x10 R
View this input state. (16)
5
No Dis- |Function Key (1) Off (62) .- .- ---- ---- 3024 uint
play Function Key State On (63) R
View current state of func-
tion key 1.
No Dis- |Function Key (2) Off (62) .- ---- ---- ---- 3030 uint
play Function Key State On (63) R
View current state of func-
tion key 2..
als]
Limit Menu
(LS | Limit (1to 12) -1,999.000 to 9,999.000°F | 0.0°F or |1494 0x70 (112) 38 12003 |[float
[LL.S] | Low Set Point or units units | [offset 30] 1 to 0xC RWES
Set the low process value | -1,128.000 to 5,537.000°C | -18.0°C (12)
that will trigger the limit. 3
(LRSS | Limit (1to 12) -1,999.000 to 9,999.000°F | 0.0°F or |1496 0x70 (112) 39 12004 |[float
[Lh.S] | High Set Point or units units | [offset 30] 1 to 0xC RWES
Set the high process value | -1,128.000 to 5,537.000°C | -18.0°C (12)
that will trigger the limit. 4
Limit (1 to 12) Clear (129) Ignore - .- .- 12014 |uint
[L.Cr] | Clear Request Ignore (204) R
Clear limit once limit con-
dition is cleared.
[ LSE] | Limit (1to 12) Fail (32) ---- |1514 0x70 (112)| ---- 12013 |uint
[L.St] | Status Safe (1667) [offset 30] 1 to 0xC R
Reflects whether or not (12)
the limit is in a safe or 0x0D (13)
failed mode..
No Dis- | Limit (1 to 12) Off (62) ---- 11500 0x70 (112)| ---- 12006 |uint
play State None (61) [offset 30] 1 to 0xC R
Current state of limit. Limit High (51) (12)
Limit Low (52) 6
Error (225)
Note: Some values will be rounded off to fit in the four-character display. Full values R: Read
can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. S: User Set
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RM Limit Module

e Operations Page

7 Data
Parameter Name Modl:!us g Profibus | Parameter| Type
Display Description Range Default Relative Instance Index D & Read/
Address | Attribute -
Write
hex (dec)
No Dis- | Limit (1 to 12) Clear (0) ---- 11490 0x70 (112) S 12001 |uint
play Clear Request No Change (255) [offset 30] 1 to 0xC RW
Clear limit once limit con- (12)
dition is cleared. 1
No Dis- | Limit (1 to 12) Fail (32) ---- 1500 0x70 (112)| ---- 12013 |uint
play Status Safe (1667) [offset 30] 1 to 0xC R
Reflects whether or not (12)
the limit is in a safe or 0x0D (13)
failed mode..
No Dis- | Limit (1 to 12) On (63) ---- |1502 0x70 (112)| ---- 12007 |uint
play Output Value Off (62) [offset 30] 1 to 0xC R
Current output state. (12)
7
Alarm Menu
Alarm (1 to 16) -1,999.000 to 9,999.000°F | 32.0°F 2532 0x6D 18 9002 float
[ALo] |Low Set Point or units or [offset 60] (109) RWES
If Alarm Type (Setup -1,128.000 to 5,537.000°C units 1 to 0x10
Page, Alarm Menu) is 0.0°C (16)
set to: 2
process - set the process
value that will trigger a
low alarm.
Ah . | Alarm (1 to 16) -1,999.000 to 9,999.000°F | 300.0°F | 2530 0x6D 19 9001 float
[ Ahi] High Set Point or units or [offset 60] (109) RWES
If Alarm Type (Setup -1,128.000 to 5,537.000°C units 1 to 0x10
Page, Alarm Menu) is 150.0°C (16)
set to: 1
process - set the process
value that will trigger a
high alarm.
ACl - Alarm (1 to 16) Clear (129) Ignore .- .- ---- 9026 uint
[ A.hi] Clear Request Ignore (204) RW
Write to this register to
clear an alarm
Alarm (1 to 16) Ignore (204) Ignore .- .- .- 9027 uint
[A.Sir] Silence Request Silence (108) RW
Write to this register to
silence an alarm
[ASE] |Alarm (1to 16) Startup (88) Startup | 2546 0x6D .- 9009 uint
[ A.St] State None (61) [offset 60] (109) R
Current state of alarm Blocked (12) 1 t?l(é));lo
Alarm low (8)
Alarm high (7) Rt
Error (28)
No Dis- | Alarm (1 to 16) No (59) No 2548 0x6D - 9010 uint
play | Latched Yes (106) [offset 60] (109) R
Read this register to de- 1 to 0x10
termine if the alarm is (16)
latched 0x0A (10)
No Dis- | Alarm (1 to 16) No (59) None 2550 0x6D .- 9011 uint
play | Silenced Yes (106) [offset 60] (109) R
Read this register to de- 1 to 0x10
termine if the alarm is (16)
silenced 0x0B (11)
Note: Some values will be rounded off to fit in the four-character display. Full values R: Read
can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. S: User Set
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CIP
P N Modbus Class Profib P .II:.) ata
Display arDamettler rame Range Default Relative Instance e lof el s ype
escription Address | Attribute Index ID & Read/
Write
hex (dec)
No Dis- | Alarm (1 to 16) No (59) None 2552 0x6D ---- 9012 uint
play | Clearable Yes (106) [offset 60] (109) R
Read to determine if an 1 to 0x10
alarm can be cleared (16)
0xC (12)
No Dis- | Alarm (1 to 16) Clear (0) None 2554 0x6D 32 9013 uint
play Clear Request No Change (255) [offset 60] (109) RW
Write to this register to 1 to 0x10
clear an alarm (16)
0xD (13)
No Dis- | Alarm (1 to 16) Clear (0) None 2556 0x6D 33 9014 uint
play Silence Request No Change (255) [offset 60] (109) RW
Write to this register to 1 to 0x10
silence an alarm (16)
0x0E (14)
No Dis- | Alarm (1 to 16) -1,999.000 to 9,999.000°F | None 2566 0x6D .- 9019 float
play Working Process Value or units [offset 60] (109) R
Process value used by -1,128.000 to 5,537.000°C 1 to 0x10
alarms (16)
0x13 (19)
No Dis- | Alarm (1 to 16) On (63) None 2576 0x6D ---- 9024 uint
play Output Value Off (62) [offset 60] (109) R
Current state of alarm 1 to 0x10
output (16)
0x18 (24)
Linearization Menu
Linearization (1 to 12) -1,999.000 to 9,999.000°F 7996 0x86 .- 34004 | float
[ Su.A] | Source Value A or units [offset 70] (134) R
View the value of Source -1,128.000 to 5,537.000°C 1 to 0x10
A. (16)
4
Linearization (1 to 12) -1,999.000 to 9,999.000°F 0 8000 0x86 .- 34006 | float
[oF'St] Offset or units [offset 70] (134) RWES
Set an offset to be applied | -1,128.000 to 5,537.000°C 1 to 0x10
to this function's output. (16)
6
Linearization (1 to 12) -1,999.000 to 9,999.000°F 8002 0x86 .- 34007 | float
[ o.v] Output Value or units [offset 70] (134) R
View the value of this -1,128.000 to 5,537.000°C 1 to 0x10
function's output. (16)
7
No Dis- | Linearization (1 to 12) None (61) 8044 0x86 .- 34028 uint
play Output Error Open (65) [offset 70] (134) R
View reported cause for Shorted (127) 1 to 0x10
linearization error Measurement Error (140) 0 1%6()2 8)
Bad Cal Data (139) *
Ambient Error (9)
RTD Error (141)
Fail (32)
Math Error (1423)
Not Sourced (246)
Stale (1617)
Note: Some values will be rounded off to fit in the four-character display. Full values R: Read
can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. S: User Set
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RM Limit Module

e Operations Page

7 Data
P ter Name AL g Profibus | Parameter| Type
Display arDame er’ Range Default Relative Instance ypP
escription Address | Attribute Index ID & Read/
Write
hex (dec)
Compare Menu
[GuA] | Compare (1 to 16) -1,999.000 to 9,999.000°F 5922 0x80 .- 28007 | float
[ Su.A] Source Value A or units [offset 40] (128) R
View the value of Source -1,128.000 to 5,537.000°C 1 to 0x10
A. (16)
7
Compare (1 to 16) -1,999.000 to 9,999.000°F 5924 0x80 .- 28008 | float
[ Su.b] Source Value B or units [offset 40] (128) R
View the value of Source -1,128.000 to 5,537.000°C 1 to 0x10
B. (16)
8
Compare (1 to 16) Off (62) 5928 0x80 .- 28010 | uint
[ ov] Output Value On (63) [offset 40] (128) R
View the value of this 1 to 0x10
function's output. (16)
0xA (10)
No Dis- | Compare (1 to 16) None (61) 5934 0x80 - 28013 | uint
play Output Error Open (65) [offset 70] (128) R
View reported cause for Shorted (127) 1 to 0x10
compare error Measurement Error (140) 0 0(11)6()1 3)
Bad Cal Data (139) *
Ambient Error (9)
RTD Error (141)
Fail (32)
Math Error (1423)
Not Sourced (246)
Stale (1617)
loPEr]
Timer Menu
[GuA) | Timer (1 to 16) [ oFF]Off (62) ---- | 7202 0x83 .- 31007 | uint
[ Su.A] | Value Source A On (63) [offset 50] (131) R
View the value of Source 1 to 0x10
A. (16)
7
Timer (1 to 16) Off (62) ---- | 7204 0x83 .- 31008 | uint
[ Su.b] Value Source B [ 0n)On (63) [offset 50] (131) R
View the value of Source 1 to 0x10
B. (16)
8
Timer (1 to 16) 0 to 30,000.0 seconds 0 7220 0x83 .- 31016 | float
[ E.t] Elapsed Time [offset 50] (131) R
View the value of this 1 to 0x10
function's elapsed time. (16)
0x10 (16)
[ ow] | Timer (1 to 16) [ oFF]Off (62) ---- 7208 0x83 .- 31010 | uint
[ ov] Output Value On (63) [offset 50] (131) R
View the value of this 1 to 0x10
function's output. (16)
0x11 (17)
Note: Some values will be rounded off to fit in the four-character display. Full values R: Read
can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. S: User Set
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e  Operations Page

Al Data
. Parameter Name Modb.us Class Profibus |Parameter| Type
Display D N Range Default Relative Instance yP
escription Address | Attribute Index ID & Rgad/
Write
hex (dec)
No Dis- | Timer (1 to 16) Off (62) .- 7218 0x83 - 31015 | uint
play Running On (63) [offset 50] (131) R
Read to determine if timer 1 to 0x10
is running (16)
0xO0F (15)
No Dis- | Timer (1 to 16) None (61) 7224 0x83 ——- 31018 uint
play Output Error Open (65) [offset 50] (131) R
Yiew reported cause for Shorted (127) 1 to 0x10
timer error Measurement Error (140) 0 ;;6()1 8)
Bad Cal Data (139) *
Ambient Error (9)
RTD Error (141)
Fail (32)
Math Error (1423)
Not Sourced (246)
Stale (1617)
oPEF]
Counter Menu
[ Cat) | Counter (1to 16) 0 to 9,999 6578 0x82 217 30015 | uint
[ Cntl Count [offset 40] (130) R
View the function's total 1 to 0x10
count. (16)
0xF (15)
Counter (1 to 16) Off (62) 6562 0x82 R 30007 | uint
[ Su.A] | Source Value A [ 0n)On (63) [offset 40] (130) R
View the value of Source 1 to 0x10
A. (16)
7
Counter (1 to 16) Off (62) 6564 0x82 .- 30008 | uint
[ Su.b] Source Value B [ 0n)On (63) [offset 40] (130) R
View the value of Source 1 to 0x10
B. (16)
8
Counter (1 to 16) Off (62) 6568 0x82 - 30010 | uint
[ o.v] Output Value On (63) [offset 40] (130) R
View the value of this 1 to 0x10
function's output. (16)
0xA (10)
No Dis- | Counter (1 to 16) None (61) 6580 0x82 ---- 30016 uint
play Output Error Open (65) [offset 40] (130) R
View reported cause for Shorted (127) 1 to 0x10
counter error Measurement Error (140) 0 %6()1 6)
Bad Cal Data (139) *
Ambient Error (9)
RTD Error (141)
Fail (32)
Math Error (1423)
Not Sourced (246)
Stale (1617)
Note: Some values will be rounded off to fit in the four-character display. Full values R: Read
can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. S: User Set
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e Operations Page

7 Data
. Parameter Name Modl:!us g Profibus | Parameter| Type
Display D . Range Default Relative Instance
escription Address | Attribute Index ID & Read/
Write
hex (dec)
Logic Menu
[ 6uA) | Logic (1to 16) Off (62) 4678 0x7F .- 27025 | uint
[ Su.A] | Source Value A On (63) [offset 80] (127) R
View the value of Source 1 to 0x10
A. (16)
0x19 (25)
Logic (1 to 16) Off (62) 4680 0x7F .- 27026 | uint
[ Su.b] Source Value B [ on)On (63) [offset 80] (127) R
View the value of Source 1 to 0x10
B. (16)
0x1A (26)
Logic (1 to 16) Off (62) 4682 0x7F .- 27027 | uint
[ Su.C] | Source Value C On (63) [offset 80] (127) R
View the value of Source 1 to 0x10
C. (16)
0x1B (27)
Logic (1 to 16) [ oF F]Off (62) 4684 0x7F .- 27028 | uint
[ Su.d] Source Value D On (63) [offset 80] (127) R
View the value of Source 1 to 0x10
D. (16)
0x1C (28)
[ GuE) | Logic (1to 16) [ oFF]Off (62) 4686 0x7F .- 27029 | uint
[ Su.E] Source Value E On (63) [offset 80] (127) R
View the value of Source 1 to 0x10
E. (16)
0x1D (29)
Logic (1 to 16) Off (62) 4688 0x7F .- 27030 | uint
[ Su.F|l | Source Value F [ 0n)On (63) [offset 80] (127) R
View the value of Source 1 to 0x10
F. (16)
0x1E (30)
Logic (1 to 16) Off (62) 4690 0x7F .- 27031 | uint
[ Su.gl Value Source G [ 0n)On (63) [offset 80] (127) R
View the value of Source 1 to 0x10
G. (16)
0x1F (31)
[ Suh] | Logic (1to 16) Off (62) 4692 0x7F .- 27032 | uint
[ Su.h] Source Value H On (63) [offset 80] (127) R
View the value of Source 1 to 0x10
H. (16)
0x20 (32)
ow) | Logic (1 to 16) oF F]Off (62) 4696 0x7F .- 27034 | uint
[ ov] Output Value On (63) [offset 80] (127) R
View the value of this 1 to 0x10
function's output. (16)
0x22 (34)
Note: Some values will be rounded off to fit in the four-character display. Full values R: Read
can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. S: User Set
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CCIP Data
Di Parameter Name Modl;!us lass Profibus |Parameter| Type
isplay D . Range Default Relative Instance
escription A Index ID & Read/
Address Attribute X
Write
hex (dec)
No Dis- | Logic (I to 16) None (61) 4700 0x7F .- - 27036 uint
play Output Error Open (65) [offset 80] (127 R
View reported cause for Shorted (127) 1 to 0x10
logic error Measurement Error (140) 0 ;‘116()3 6)
Bad Cal Data (139) *
Ambient Error (9)
RTD Error (141)
Fail (32)
Math Error (1423)
Not Sourced (246)
Stale (1617)
Math Menu
[ 6uA) | Math (1 to 16) -1,999.000 to 9,999.000°F 3540 0x7D ---- 25016 | float
[ Su.Al Source Value A or units [offset 70] (125) RWES
View the value of Source -1,128.000 to 5,537.000°C 1 to 0x10
A. (16)
0x10 (16)
[ Gub) | Math (1 to 16) -1,999.000 to 9,999.000°F 3542 0x7D -—-- 25017 | float
[ Su.b] Source Value B or units [offset 70] (125) RWES
View the value of Source -1,128.000 to 5,537.000°C 1 to 0x10
B. (16)
0x11 (17)
Math (1 to 16) -1,999.000 to 9,999.000°F 3544 0x7D .- 25018 | float
[ Su.C] Source Value C or units [offset 70] (125) RWES
View the value of Source -1,128.000 to 5,537.000°C 1 to 0x10
C. (16)
0x12 (18)
Math (1 to 16) -1,999.000 to 9,999.000°F 3546 0x7D .- 25019 | float
[ Su.d] Source Value D or units [offset 70] (125) RWES
View the value of Source -1,128.000 to 5,537.000°C 1 to 0x10
D. (16)
0x13 (19)
[ 6uE) | Math (1to 16) [ oFF)Off (62) 3548 0x7D —- - 25020 | uint
[ Su.E] Source Value E On (63) [offset 70] (125) RWES
View the value of Source 1 to 0x10
E. (16)
0x14 (20)
Math (1 to 16) -1,999.000 to 9,999.000°F | 0 3554 0x7D -—-- 25023 | float
[oF'St] Offset or units [offset 70] (125) RWES
Set an offset to be applied | -1,128.000 to 5,537.000°C 1 to 0x10
to this function's output. (16)
0x17 (23)
Math (1 to 16) -1,999.000 to 9,999.000°F 3552 0x7D .- 25022 | float
[ o.v] Output Value or units [offset 70] (125) RWES
View the value of this -1,128.000 to 5,537.000°C 1 to 0x10
function's output. (16)
0x16 (22)
Note: Some values will be rounded off to fit in the four-character display. Full values R: Read
can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. S: User Set
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e Data
Modbus Class .
. Parameter Name . Profibus | Parameter| Type
Display N Range Default Relative Instance
Description q Index ID & Read/
Address Attribute -
Write
hex (dec)
No Dis- | Math (1 to 16) None (61) 3566 0x7D .- 25029 | uint
play Output Error Open (65) [offset 70] (125) R
View reported cause for Shorted (127) 1 to 0x10
logic error Measurement Error (140) 0x 1(]1)6()2 9)
Bad Cal Data (139)
Ambient Error (9)
RTD Error (141)
Fail (32)
Math Error (1423)
Not Sourced (246)
Stale (1617)
Note: Some values will be rounded off to fit in the four-character display. Full values R: Read
can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. S: User Set
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4 Chapter 4: Setup Pages

Navigating the Setup Page

To navigate to the Setup Page using the RUI, follow
the steps below:

1. From the Home Page, press and hold both the Up ©
and Down © keys for six seconds. will ap-
pear in the upper display and will appear in
the lower display.

Note:

If keys are released when is displayed,
press the Infinity Key @ or reset key to exit and
repeat until is displayed.

2. Press the Up O or Down @ key to view available
menus.

3. Press the Advance Key
choice.

to enter the menu of

4.If a submenu exists (more than one instance), press
the Up O or Down @ key to select and then press
the Advance Key @ to enter.

5. Press the Up O or Down © key to move through
available menu prompts.

6. Press the Infinity Key @ to move backwards
through the levels: parameter to submenu; submenu
to menu; menu to Home Page.

7. Press and hold the Infinity Key @ for two seconds to
return to the Home Page.

On the following pages, top level menus are identified
with a yellow background color.

Note:

Some of these menus and parameters may not appear, depending on the controller's options. See model
number information in the Appendix for more information. If there is only one instance of a menu, no sub-

menus will appear.

Note:
Some of the listed parameters may not be visible. Parameter visibility is dependent upon controller part
number.
) [ o.h i/ High Power Scale otPE)
[ 6€¢£] Analog Input Menu [ 6€¢£] Output Menu
1] to 12 Action Men [ 1] to] 10), | 7 to| 10
Analog I [ 6Et]Actio enu o
[HI',-.] ;ezgo;l 'g;llt)e [ £ F li‘tll::gtion
ACE|Acti [_Enl
{ .n)Linearization ALt Action . F ] Function Instance
. £ n) Function
Un £ gmlts L [ F . Function Instance [ 52A) (S:om:ceIZone A
6. o] Scale Low . oL £] Contro
. (S F n.A) Source Function A h
[ 6k 1) Scale High Source Instance A o.t b) Time Base
. o/Range L(.)w Source Zone A olo L(?w Power Scale
[;I} o II'}ange Hllﬂgh Enabl L Eo] Active Level o.h . High Power Scale
rocess Error Enable
[ PEL ) Process Error Low % Al M
£.L) Thermistor Curve [ 5€¢&] Limit Menu T ?rmﬁu
.~ ) Resistance Range 1]to TN A(l)
(£ .L]Filter (L P17 Limit % :‘rm
[ .Er) Error Latching [ L.5d]Sides Sype Function A
( JEL) Display Precisiom Hysteresis Source I ulzc ron A
[ .L A) Calibration Offset Set Point Limit High 220 Source ZnS al}\ce
(A 1n) Process Value (6PL L] Set Point Limit Low ey Hou:ce one
[ .Er ) Error Status High Set Point Lo ovesis
) [ L L.5] Low Set Point [gj S,odglc
! S Function A [_ASd]Sides
[ SE&) Digital Input/Output Menu Sotree Tnatomion A “AL o) Low Set Point
[ /] t(z[ . 6] and | 9] Source Zone A R,h ' High set Point
d o) Digital Input/Output 1 (to 12) AL A] Latching
3 N Clear Request .
d Fu- II?nrectt.lon Status gb( IS?.'llockl.ngg
n) Function G . Silencin
£ /) Function Instance AdSP| Display
[ 62A) Source Zone A Ad(L | Delay
[ a.L &) Control AL L r]Clear Request
Time Base AS -] Silence Request
[ okb] 5 q
o.l o) Low Power Scale ASE] State
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u__oﬂd Load Value 9l 6L

Linearization Menu (E-9¢E] Targei.: Value Global Menu
to [ L At] Latching Display Units
Linearization 190 ACL F]AC Line Frequency
F o) Function . dPr 5| Display Pairs
[ FnlF i [ 6Et)Logic Menu [dPr 5] Display Pai
F n.A] Source Function U5r.5) User Save
5£ A Source Function A T Nt 1B f5e5) User &
Source Instance A L 9C) Logic User Restore
]SJO‘}:‘ce Zone A F n] Function £or
I ni St Point 1 S F n.A) Source Function A Communications Menu
nput Poini ~ 6 .A) Source Instance A
Output P.‘)mt 1 [ 52A] Source Zone A (L0077 Communications
I t Point 2 £oct
: nput Foin SFnb)Source Function B Baud Rate
Output Point 2 bhUd
I Pt Point 1 S .b] Source Instance B Parity
(;lptu . %H{ ts [ 626) Source Zone B AL Modbus Word Order
[oP.3) Outpu omn (SF n.L] Source Function C [ £ _F)Display Units
Input Point 4 = by
' ' [ S L) Source Instance C Non-volatile Save
Output P‘omt 4 [ 62L])Source Zone C
Input Pom't 5 G F n.d) Source Function D
Output P‘omt 1 S .d] Source Instance D
Input Pom't 6 [ 62d)Source Zone D
Output P.omt 6 [GF n.£] Source Function E
Input POH{t 7 [ S .£)Source Instance E
Output P.omt 7 [ 62€]Source Zone E
Input Point 8 GF nF) Source Function F
Output Point 8 S .F|Source Instance F
Input Pom't 9 [ 62F])Source Zone F
Output P.‘)mt 9 GF n.9) Source Function G
Input P01n.t 10 S .9] Source Instance G
Output Point 10 [ 629 Source Zone G
G F nH) Source Function H
Compare Menu [ S .H] Source Instance H
to [ §2H]Source Zone.H
Compare [ Er.h) Error Handling
Function At
Tolerance [ 6€£) Math Menu
Source Function A [ dtol 16
Source Instance A (M1AE) Math
[ 62A) Source Zone A ~ Fn)Function
(6F n,b) Source Function B GF nA) Source Function A
[ 6 .6 Source Instance B ~ 6 .A) Source Instance A
[ 626]Source Zone'B [ 52A) Source Zone A
Error Handling GF nb) Source Function B
[ 6 .6 Source Instance B
(EPr) . [ 626]Source Zone B
[_S£¢] Timer Menu (SF n.L] Source Function C
I tf’ L 16] [ S L) Source Instance C
&P ) Timer [ 62L) Source Zone C
(_Fn]Function . SF nd) Source Function D
(SF nA)Source Function A (5 .d) Source Instance D
S .A] Source Instance A [ 624) Source Zone D
__52A) Source Zone A (GF nf) Source Function E
Source Active State A [ 6 ,£) Source Instance E
SF nb] Source Function B [ 52€) Source Zone E
S .b] Source Instance B [ 6i o Input Scale Low
ESBSEE gource ioi{e BSt te B ~ Gh | Input Scale High
ource Active State
¢ r.L o) Output Range Low
(& Tlmf* ~h ) Output Range High
(L Eu]Active Level Punt)Pressure Units
“TEA [Runt] A!titude Units
[ SE£&) Counter Menu [_F .{]Filter
1] to 5 |
[ {tr]Counter 1 (to 4) [ GEE) Variable Menu
F n] Function
t 5
[SF n.A) Source Function A [IJl;f OVaria{ble
S .A) Source Instance A [EYPE Type
[ 52A] Source Zone A Un &) Units
Source Active State A ~ 4 .9 Digital
SF nb)Source Function B [AnL 9) Analog
S .b] Source Instance B
[ 62b6)Source Zone B
[6AS5.6) Source Active State B
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CIP Data
Modbus Class . Type
Display ParDaens1§:<iart:\:)anme Range Default Relative | Instance P:‘g:’lg:s Paralrl:r;eter &
P Address | Attribute Read/
hex (dec) Write
(S5€¢t)
Analog Input Menu
Analog Input (1 to 12) Off (62) 418 0x68 (104) 3 4005 |uint
[ SEn] Sensor Type [ & L] Thermocouple (95) [offset 90] | 1 to 0xC RWES
Set the analog sensor type Millivolts (56) (12)
to ma}tqh the device wired Volts de (104) 5
to this input. o
M 1A) Milliamps dc (112)
Note: RTD 100 Q (113)
There is no open-sensor ([~ {JH]RTD 1,000 Q (114)
fletectlon for process Potentiometer 1 kQ
inputs. (155)
Thermistor (229)
[t in) |Analog Input (1 to 12) 5B (11) HIK48) |[J 420 0x68 (104) 4 4006 |uint
[ Lin] Linearization [ £icas) | )N (58) [offset 90] | 1 to 0xC RWES
Set the linearization to l gD 23) | ~1R (80) (12)
match the thermocouple [ £1E 26) | 5)s (84) 6
wired to this input.
( FIF (30) | £]T (93)
J (46)
Analog Input (1 to 12) Absolute Temperature | Process 492 0x68 (104) 5 4042  |uint
[Unit] Units (1540) [offset 90] | 1 to 0xC RWES
Set the type of units the (Pl Jr ) Power (73) (12)
sensor will measure. Process (75) 0x2A (42)
Relative Humidity
(1538)
[ 6L o] |Analog Input (1 to 12) -100.0 to 1,000.0 0.0 438 0x68 (104) 6 4015  |float
[ S.Lo] Scale Low [offset 90] | 1 to 0xC RWES
Set the low scale for pro- (12)
cess inputs. This value, 0xF (15)
in millivolts, volts or mil-
liamps, will correspond to
the Range Low output of
this function block.
Analog Input (1 to 12) -100.0 to 1,000.0 20.0 440 0x68 (104) 7 4016  |float
[ S.hi] Scale High [offset 90] | 1 to 0xC RWES
Set the high scale for pro- (12)
cess inputs. This value, 0x10 (16)
in millivolts, volts or mil-
liamps, will correspond to
the Range High output of
this function block.
Analog Input (1 to 12) -1,999.000 to 9,999.000 0.0 442 0x68 (104) 8 4017  |float
[ r.Lo] Range Low [offset 90] | 1 to 0xC RWES
Set the low range for this (12)
function block's output. 0x11 (17)
Analog Input (1 to 12) -1,999.000 to 9,999.000 9,999.0 444 0x68 (104) 9 4018  |float
[ r.hi] Range High [offset 90] | 1 to 0xC RWES
Set the high range for this (12)
function block's output. 0x12 (18)
Analog Input (1 to 12) Off (62) Off 468 0x68 (104) 10 4030  |uint
[ PEE] |Process Error Enable Low (53) [offset 90] | 1 to 0xC RWES
Turn the Process Error (12)
Low feature on or off. 0x1E (30)
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. gitus‘"
!
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CIP Data
Modbus Class . Type
Display Pallsaengz:tiert:\:,anme Range Default Relative | Instance P:zg;):s ParaIrSeter &
P Address | Attribute Read/
hex (dec) Write
Analog Input (1 to 12) -100.0 to 1,000.0 0.0 470 0x68 (104) 11 4031  |float
[PEL] |Process Error Low [offset 90] | 1 to 0xC RWES
If the process value drops (12)
below this value, it will 0x1F (31)
trigger an input error.
Analog Input (1 to 12) [ A) Curve A (1451) Curve A |484 0x68 (104)| ---- 4038  |uint
[ t.C] Thermistor Curve [ &) Curve B (1452) [offset 90] | 1 to 0xC RWES
Select a curve to apply to [ ] Curve C (1453) (12)
the thermistor input. Custom (180) 0x26 (38)
Analog Input (1 to 12) [ 6] 5K (1448) 40K 432 0x68 (104)| ---- 4037  |uint
[ rx] Resistance Range (10 10K (1360) [offset 90] | 1 to 0xC RWES
Set the maximum resis- (12)
[ 20 20K (1361)
tance of the thermistor el 0x25 (37)
. 48] 40K (1449)
input.
F L] |Analog Input (1 to 12) 0.0 to 60.0 seconds 0.5 386 0x68 (104) 12 4014  |float
[ FiL] Filter [offset 90] | 1 to 0xC RWES
Filtering smooths out the (12)
process signal to both the 0xE (14)
display and the input. In-
crease the time to increase
filtering.
Analog Input (1 to 12) Off (62) Off 414 0x68 (104)| ---- 4028  |uint
[1.Er] Error Latching On (63) [offset 90] | 1 to 0xC RWES
Turn input error latching (12)
on or off. If latching is on, 0x1C (28)
errors must be manually
cleared.
Analog Input (1 to 12) [ 8)Whole (105) Whole 398 0x68 (104)| ---- 4020 |uint
[ dEC] Display Precision Tenths (94) [offset 90] | 1 to 0xC RWES
Set the precision of the dis- [ 000) Hundredths (40) (12)
played value. 000 Thousandths (96) 0x14 (20)
Analog Input (1 to 12) -1,999.000 to 9,999.000°F or [0.0 432 0x68 (104)| ---- 4012  |float
[1.CA] Calibration Offset units [offset 90] | 1 to 0x10 RWES
Offset the input reading to [-1,110.555 to 5,555.000°C (16)
compensate for lead wire 0x0C (12
resistance or other factors
that cause the input read-
ing to vary from the actual
process value.
Analog Input (1 to 12) -1,999.000 to 9,999.000°F or .- 410 0x68 (104) 0 4001  |float
[ Ain] Process Value units [offset 90] | 1 to 0xC RWES
View the process value. -1,128.000 to 5,537.000°C (12)
1
Analog Input (1 to 12) None (61) None 412 0x68 (104) 1 4002  |float
[1.Er] Error Status [0PEn) Open (65) [offset 90] | 1 to 0xC RWES
View the cause of the most (GhrE) Shorted (127) (12)
recent error. If the 2
message is or Measurement Error
£ r. 2], this parameter . .
will display the cause of E.LAL] Bad Calibration Data
the input error. (139)
Ambient Error (9)
RTD Error (141)
Fail (32)
Not Sourced (246)
Note: Some values will be rounded off to fit in the four-character display. R: Reqd
Full values can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. :: User
et
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CIP Data
Modbus Class . Type
Display ParDaengztiert:\:::‘me Range Default Relative | Instance P:'g:‘l::s Paralrgeter &
P Address | Attribute Read/
hex (dec) Write
a IE
Digital Input/Output Menu
Digital Input/Output (1 [0€ PE] Output (68) Output 1850 0x6A 82 6001 uint
[ dir] to 8) [_1a) Input Voltage (193) [offset 30] (106) RWES
Dlrectlpn ) Input Dry Contact 1to8
Set this function to operate (44) 1
as an input or output.
d ir) |Digital Input (9) 1n) Input Voltage (193) Dry Con- [2090 0x6A 82 6001 |uint
[ dir] Direction Input Dry Contact tact [offset 30] (106) RWES
Set the input type. (44) 9
1
Digital Output (1 to 6) Off (62) 1858 0x 6A 83 6005 |uint
[ Fn] Function (AL 7) Alarm (6) [offset 30] (106) RWES
Se.lect What function will Compare (230) 1to6
drive this output. Counter (231) 5
Digital I/0 (1142)
Function Key (1001)
Linearization (238)
Logic (239)
[P7AE] Math (240)
Timer (244)
Variable (245)
Module Limit (1696)
Limit (126)
Digital Output (1to 8) 1to 24 1 1860 0x6A 84 6006 |uint
[ Fi] Function Instance [offset 30] (106) RWES
Set the instance of the 1to8
function selected above. 6
[ 62R) |Digital Output (1 to 8) 0to 16 0 1872 0x6A - 6012  |uint
[SZ.A] |Source Zone A [offset 30] (106) RWES
Set the zone of the function 1to8
selected above. 0xC (12)
[ a.Lt) |Digital Output (1to 8) F £ b Fixed Time Base (34) |Fixed 1852 0x6A 85 6002 |uint
[ 0.Ct] Control Variable Time Base Time [offset 30] (106) RWES
Set the output control type. [ (103) Base 1to8
This parameter is only 2
used with PID control, but
can be set anytime.
Digital Output (1 to 8) [ 0.1 for Fast and Bi-Direc- 1854 0x6A 86 6003 |float
[ 0.th] Time Base tional outputs, 5.0 for Slow [offset 30] (106) RWES
Set the time base for fixed- | outputs] to 60 1to 8
time-base control. 3
ol o) |Digital Output (1 to 8) 0.0 to 100.0 0.0 1866 0x6A 87 6009 |float
[ 0.Lo] Low Power Scale [offset 30] (106) RWES
The power output will nev- 1to8
er be less than the value 9
specified and will represent
the value at which output
scaling begins.
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. :31”59’
e
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Display

Parameter Name
Description

Range

Default

Modbus
Relative
Address

CIP
Class
Instance
Attribute
hex (dec)

Data
Parameter LIRS
ID

Profibus

ek Read/

Write

Digital Output (1 to 8)
High Power Scale
The power output will
never be greater than the
value specified and will
represent the value at

which output scaling stops.

0.0 to 100.0

100.0

1868
[offset 30]

0x6A

(106)

1to8
0xA (10)

88 6010 float

RWES

LARCE]

Action Menu

[ Fn]

Action (1 to 16)

Function
Set the action that will be
triggered by this function.

None (61)

User Settings Re-
store (227)

AL M7 Alarm Reset (6)
Silence Alarms (108)
Control Loop Off and

Alarms to Non-alarm State
(220)

[ FAL) Force Alarm to Occur
(218)

None

2214
[offset 20]

0x6E
(110)
1 to 0x10
(16)
3

138 10003 |uint

RWES

Action (1 to 16)

Function Instance
Set the instance of the
function selected above.

0 to 25

2216
[offset 20]

0x6E
(110)
1 to 0x10
(16)
4

139 10004 |uint

RWES

[SFn.A]

Action (1 to 16)
Source Function A
Set the event or function

that will trigger the action.

None (61)

(AL P1] Alarm (6)
Compare (230)
Counter (231)
Digital I/O (1142)

Profile Event Out A
(233)

Profile Event Out B
(234)

Profile Event Out C
(235)

Profile Event Out D
(236)

[EnE.E) Profile Event Out E
(247)

Profile Event Out F
(248)

Profile Event Out G
(249)

Profile Event Out H
(250)

Function Key (1001)
Limit (126)
L 9C] Logic (239)
Timer (244)
[ wAr ] Variable (245)

None

2220
[offset 20]

0x6E
(110)
1 to 0x10
(16)
6

10006 |uint

RWES

Note: Some values will be rounded off to fit in the four-character display.
Full values can be read with other interfaces.

If there is only one instance of a menu, no submenus will appear.

R: Read
W: Write
E: EEPROM
S: User
Set
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CIP Data
Modbus Class " Type
Display ParDaengztiert:\:::‘me Range Default Relative | Instance P:'g:‘l::s Paralrgeter &
P Address | Attribute Read/
hex (dec) Write
S A |Action (1 to 16) 1 to 250 1 2212 0x6E ---- 10002 |uint
[ Si.A] Source Instance A [offset 20] (110) RWES
Set the instance of the 1to 16
function selected above. 2
Action (I to 16) 0 to 16 0 2222 0x6E ---- 10007 |uint
[ SZ.A] |Source Zone A [offset 20] (110) RWES
Set the zone of the function 1to 16
selected above. 7
Action (1 to 16) Low (53) High 2230 0x6E 137 10001 |uint
[ LEv] Active Level High (37) [offset 20] (110) RWES
Set the action that will be 1to 16
considered a true state. 1
Limit Menu
[ L5d] |Limit (1to 12) Both (13) Both 1498 0x70 (112) 40 12005 |uint
[L.Sd] |Sides High (37) [offset 30] 1to 12 RWES
Select which side or sides Low (53) 5
of the process value will be
monitored.
LhY) |Limit (1to 12) 0.001 to 9,999.000°F or units |3.0°F or |1492 0x70 (112) 41 12002 |float
[ L.hy] |Hysteresis 0.001 to 5,555.000°C units [offset 30] 1to 12 RWES
Set the hysteresis for the 2.0°C 2
limit function. This deter-
mines how far into the safe
range the process value
must move before the limit
can be cleared.
SPLA) |Limit (1to 12) -1,999.000 to 9,999.000 9,999.000 |1506 0x70 (112) 39 12009 |float
[SP.Lh] |Set Point Limit High [offset 30] | 1 to 12 RWES
Set the high end of the 9
limit set point range.
Limit (1 to 12) -1,999.000 to 9,999.000 -1,999.000 (1508 0x70 (112) 38 12010 |float
[SPLL] |Set Point Limit Low [offset 30] | 1 to 12 RWES
Set the low end of the limit 0xA (10)
set point range.
[ LARS) | Limit (1to 12) -1,999.000 to 9,999.000°F or | 0.0°F or |[1496 0x70 (112) 42 12004 |float
[Lh.S] | High Set Point units units [offset 30] 1to 12 RWES
Set the high process value | -1,128.000 to 5,537.000°C -18.0°C 4
that will trigger the limit.
Limit (1 to 12) -1,999.000 to 9,999.000°F or | 0.0°F or |[1494 0x70 (112) 43 12003 |float
[LL.S] | Low Set Point units units [offset 30] 1to 12 RWES
Set the low process value | -1,128.000 to 5,537.000°C -18.0°C 3
that will trigger the limit.
Limit (1 to 12) None (61) None ---- 0x70 (112)| ---- 12015 |uint
[SFn.A] |Source Function A [ d 1o) Digital /O (1142) 1to 12 RWES
Set thfe source for the limit Function Key (1001) 0xOF (15)
reset function. Variable (245)
Limit (1 to 12) 1 or 250 1 ----  |0x70 (112) ---- 12016 |uint
[ Si.A] Source Instance A 1to 12 RWES
Set the instance of the 0x10 (16)
function selected above.
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. :3:‘5‘"
€
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CIP Data
Modbus Class . Type
Display Pal;lmetgrt!\lame Range Default Relative | Instance P:’o:;bus Paralrgeter &
escription Address | Attribute ndex Read/
hex (dec) Write
Limit (1 to 12) 0or 16 0 .- 0x70 (112)| ---- 12017 |uint
[SZ.A] |Source Zone A 1 to 0xC RWES
Set the zone of the function (12)
selected above. 0x11 (17)
Limit (1 to 12) Clear (129) Ignore 1516 0x70 (112)| ---- 12014 |uint
[ LCr] Limit Clear Ignore (204) [offset 30] | 1 to 0xC R
Clear the specified limit if (12)
limit condition no longer 0x0E (14)
exists.
Limit (1 to 12) Fail (32) ---- |1500 0x70 (112)| ---- 12013 |uint
[ L.St] | Limit Status [GARFE) Safe (1667) [offset 30] | 1 to 0xC R
Current state of limit. (12)
6
(oEPE]
Output Menu
Output (1 to4 and 7 - 10) Off (62) off 1858 0x6A 96 6005 |uint
[ Fn] Function ' . (AL 7) Alarm (6) [offset 30] (106) RWES
Se.lectt}v;f.hat iunitlon will Compare (230) 1 1:(01 (());(A
rive this output.
Cf)ll.nter (231) 5
Note: Digital I/O (1142)
Output 8 is set by default Function Key (1001)
(factory settings) to mod- [["{ ] Linearization (238)
ule limit Logic (239)
[P7AE) Math (240)
Timer (244)
Variable (245)
Module Limit (1696)
Limit (126)
Output (1 to4 and 7 - 10) 1to 24 1 1860 0x6A .- 6006 uint
[ Fi] Function Instance [offset 30] (106) RWES
Set the instance of the 1 to OxA
function selected above. (10)
6
Output (1 to 4 and 7 - 10) 1to 16 0 1872 0x6A .- 6012 |uint
[SZ.A] |Source Zone A [offset 30] (106) RWES
Set the instance of the 1 to OxA
function selected above. (10)
0xC (12)
Output (1 to4 and 7 - 10) Fixed Time Base (34) |Fixed 1852 0x6A .- 6002 |uint
[0.Ct] |Control Variable Time Base Time [offset 30] |  (106) RWES
Set the output control type. | (103) Base 1to(12)
This parameter is only 2
used with PID control, but
can be set anytime.
Output (1 to4 and 7 - 10) 0.1 to 60.0 seconds (solid- 0.1 sec. 1854 0x6A .- 6003 |float
[ 0.th] Time Base state relay or switched dc) [SSR & |[offset 30] (106) RWES
Set the time base for fixed- 5.0 to 60.0 seconds (mechani- sw dc] 1to(12)
time-base control. cal relay or no-arc power 20.0 sec. 3
control) [mech,
relay, no-
arc]
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. g;lusef
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CIP Data
Modbus Class " Type
Display ParDaengztiert:\:::‘me Range Default Relative | Instance P:'g:‘l::s Paralrgeter &
P Address | Attribute Read/
hex (dec) Write
ol o) |Output (I1to4and7-10) |0.0to 100.0% 0.0% 1866 0x6A .- 6009 |float
[ 0.Lo] Low Power Scale [offset 30] (106) RWES
The power output will nev- 1to 10
er be less than the value 9
specified and will represent
the value at which output
scaling begins.
o.h 1« |Output (1to4and 7-10) 0.0 to 100.0% 100.0% 1868 0x6A .- 6010 |float
[ 0.hi] High Power Scale [offset 30] (106) RWES
The power output will 1to 10
never be greater than the 0xA (10)
value specified and will
represent the value at
which output scaling stops.
ALPn
Alarm Menu
Alarm (1 to 16) Off (62) Off 2558 0x6D 20 9015  |uint
[Atyl |Type Process Alarm (76) [offset 60] |  (109) RWES
Select whether the alarm 1to 16
trigger is a fixed value or 0xF (15)
will track the set point.
Alarm (1 to 16) None (61) 2562 0x6D 21 9017  |uint
[ Sr.A] Source Function A Analog Input (142) [offset 60] (109) RWES
Select what will trigger Current (22) 1to4
this alarm. Pl Jr ] Power, Control Loop 0x11 (17)
(73)
Linearization (238)
Math (240)
Process Value (241)
Variable (245)
Current Read (179)
Alarm (1 to 16) 1 or 250 1 2564 0x6D 22 9018  |uint
[1S.A] Source Instance A [offset 60] (109) RWES
Set the instance of the 1to 16
function selected above. 0x12 (18)
((62A) |Alarm (1 to 16) Oor 16 0 2578 0x6D - 9025 uint
[ SZ.A] |Source Zone A [offset 60] (109) RWES
Set the zone of the function 1to 16
selected above. 0x19 (25)
Alarm (1 to 16) 0.001 to 9,999.000°F or units [1.0°F or |2534 0x6D 24 9003 |float
[Ahy] |Hysteresis 0.001 to 5,555.000°C units [offset 60] (109) RWES
Set the hysteresis for an 1.0°C 1to 16
alarm. This determines 3
how far into the safe region
the process value needs to
move before the alarm can
be cleared.
Alarm (1 to 16) Close On Alarm (17) |Close On |2538 0x6D 25 9005 |uint
[ALg] |Logic Open On Alarm (66) Alarm [offset 60] (109) RWES
Select what the output 1 to 0x10
condition will be during the (16)
alarm state. 5
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. g;tuse'
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CIP Data
Modbus Class . Type
Display Pall';mett.ert!\lame Range Default Relative | Instance P:'o:;bus Paralr[r;eter &
escription Address | Attribute ndex Read/
hex (dec) Write
ASd] |Alarm (1 to 16) bot h]Both (13) Both 2536 0x6D 26 9004 |uint
[A.Sd] [Sides High (37) [offset 60] (109) RWES
Select which side or sides 1 to 0x10
will trigger this alarm. Loby/Low (53) (16)
4
Alarm (1 to 16) -1,999.000 to 9,999.000°F or | 32.0°F ---- _.a- R --e- .
[A.Lo] |Low Set Point units or units
If Alarm Type (Setup -1,128.000 to 5,537.000°C 0.0°C
Page, Alarm Menu) is
set to:
process - set the process
value that will trigger a
low alarm.
AA ) | Alarm (1 to 16) -1,999.000 to 9,999.000°F or | 300.0°F ---- R R “-a- .
[ A.hi] High Set Point units or units
If Alarm Type (Setup -1,128.000 to 5,537.000°C 150.0°C
Page, Alarm Menu) is
set to:
process - set the process
value that will trigger a
high alarm.
Alarm (1 to 16) Non-Latching (60) Non- 2542 0x6D 27 9007  |uint
[ALA] [Latching Latching (49) Latching | [offset 60] (109) RWES
Turn alarm latching on or 1 to 0x10
off. A latched alarm has to (16)
be turned off by the user. 7
Alarm (1 to 16) Off (62) Off 2544 0x6D 28 9008 |uint
[AbL] |Blocking Startup (88) [offset 60] (109) RWES
Select when an alarm will ; 1 to 0x10
be blocked. After startup Eit}f) (()11; 85) (16)
and/or after the set point = 8
changes, the alarm will be
blocked until the process
value enters the normal
range.
AS . |Alarm (1 to 16) o FF]Off (62) Off 2540 0x6D 29 9006 |uint
[ASi] [Silencing On (63) [offset 60] (109) RWES
Turn alarm silencing on to 1 to 0x10
allow the user to disable (16)
this alarm. 6
Alarm (1 to 16) Off (62) On 2560 0x6D 30 9016  |uint
[A.dSP] |Display On (63) [offset 60] (109) RWES
Display an alarm message 1 to 0x10
when an alarm is active. (16)
0x10 (16)
Alarm (1 to 16) 0 to 9,999 seconds 0 2570 0x6D 31 9021 |uint
[A.dL] |Delay [offset 60] (109) RWES
Set the span of time that 1 to 0x10
the alarm will be delayed (16)
after the process value ex- 0x15 (21)
ceeds the alarm set point.
ACL A | Alarm (1 to 16) Clear Ignore S e R [ [
[ A.hi] Clear Request Ignore
Write to this register to
clear an alarm
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. g;lusef
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CIP Data
Modbus Class . Type
Display PaE?engz:iert:\:::‘me Range Default Relative | Instance P::L'::s Paralr[\;eter &
P Address | Attribute Read/
hex (dec) Write
AS ] | Alarm (1 to 16) Ignore Ignore - “---- - . ----
[A.Sir] Silence Request Silence
Write to this register to
silence an alarm
[CASE) | Alarm (1 to 16) Startup Startup - - - R -
[ A.St] State None
Current state of alarm Blocked
Alarm Low
Alarm High
Error
(SEt)
Linearization Menu
Linearization (I to 16) Off (62) Off 7998 0x86 (134)| ---- 34005 |uint
[ Fn] Function (GEPd) Stepped (1483) [offset 70] 1to 16 RWES
Set hqw this function will Interpolated (1482) 5
linearize Source A.
(6Fn.A) |Linearization (1 to 16) None (61) None 7990 0x86 (134) 155 34001 |uint
[SFn.A] |Source Function A Variable (245) [offset 70] | 1 to 16 RWES
Set the type of function ~5Po) Set Point Open, Con- 1
that will be used for this trol Loop (243) pem,
source. [SPL) Set Point Closed,
Control Loop (242)
Process Value (241)
[P7AE] Math (240)
Linearization (238)
Power, Control Loop
(73)
Heat Power, Control
Loop (160)
Cool Power, Control
Loop (161)
Current (22)
Analog Input (142)
Linearization (1 to 16) 1 or 250 1 7992 0x86 (134)| ---- 34002 |uint
[ Si.A] Source Instance A [offset 70] | 1to 16 RWES
Set the instance of the 2
function selected above.
Linearization (1 to 16) Oor 16 0 7994 0x86 (134)| ---- 34003 |uint
[ SZ.A] |Source Zone A [offset 70] 1to 16 RWES
Set the zone of the function 3
selected above.
Linearization (1 to 16) Relative Humidty Source 8046 0x86 (134) 156 34029 |uint
[Unit] Units (1538) [offset 70] 1to 16 RWES
Set the units of Source A. | P, 5] Process (75) 0x1D (29)
Power (73)
Relative Tempera-
ture (1541)
Absolute Temperature
(1540)
None (61)
Source (1539)
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. git”s*"
€
Watlow EZ-ZONE® RML Module e 51 o Chapter 4 Setup Page



RM Limit Module ¢ Setup Page
CIP Data
Modbus Class - Type
Display Pa';:;i:?rt::‘:]me Range Default Relative | Instance P:::g:s ParaIrSeter &
P Address | Attribute Read/
hex (dec) Write
1P 1] |Linearization (I to 16) -1,999.000 to 9,999.000 0.0 8004 0x86 (134) 157 34008 |[float
[ip.1] Input Point 1 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to output 1. 8
Linearization (1 to 16) -1,999.000 to 9,999.000 0.0 8024 0x86 (134) 158 34018 |[float
[op.1] Output Point 1 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to input 1. 0x12 (18)
Linearization (1 to 16) -1,999.000 to 9,999.000 1.0 8006 0x86 (134) 159 34009 |[float
[ip.2] Input Point 2 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to output 2. 9
oP2) |Linearization (1 to 16) -1,999.000 to 9,999.000 1.0 8026 0x86 (134) 160 34019 |[float
[ op.2] Output Point 2 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to input 2. 0x13 (19)
Linearization (1 to 16) -1,999.000 to 9,999.000 2.0 8008 0x86 (134) 161 34010 |[float
[ip.3] Input Point 3 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to output 3. 0xA (10)
Linearization (1 to 16) -1,999.000 to 9,999.000 2.0 8028 0x86 (134) 162 34020 |[float
[ op.3] Output Point 3 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to input 3. 0x14 (20)
+PY] |Linearization (1 to 16) -1,999.000 to 9,999.000 3.0 8010 0x86 (134) 163 34011 |float
[ip.4] Input Point 4 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to output 4. 0xB (11)
Linearization (1 to 16) -1,999.000 to 9,999.000 3.0 8030 0x86 (134) 164 34021 |[float
[ op.4] Output Point 4 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to input 4. 0x15 (21)
Linearization (1 to 16) -1,999.000 to 9,999.000 4.0 8012 0x86 (134) 165 34012 |[float
[ip.5] Input Point 5 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to output 5. 0xC (12)
oPS] |Linearization (1 to 16) -1,999.000 to 9,999.000 4.0 8032 0x86 (134) 166 34022 |[float
[op.5] |Output Point 5 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to input 5. 0x16 (22)
Linearization (1 to 16) -1,999.000 to 9,999.000 5.0 8014 0x86 (134) 167 34013 |[float
[ ip.6] Input Point 6 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to output 6. 0xD (13)
Linearization (1 to 16) -1,999.000 to 9,999.000 5.0 8034 0x86 (134) 168 34023 |[float
[ op.6] Output Point 6 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to input 6. 0x17 (23)
1P 1) |Linearization (1 to 16) -1,999.000 to 9,999.000 6.0 8016 0x86 (134) 169 34014 |[float
[ip.7]7 |Input Point 7 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to output 7. E (14)
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. gi'us‘"
e
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RM Limit Module e Setup Page
CIP Data
Modbus Class " Type
Display ParDaengztiert:\:::‘me Range Default Relative | Instance P:'g:‘l::s Paralrgeter &
P Address | Attribute Read/
hex (dec) Write
oP.1) |Linearization (1 to 16) -1,999.000 to 9,999.000 6.0 8036 0x86 (134) 170 34024 |float
[ op.7] Output Point 7 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to input 7. 0x18 (24)
Linearization (1 to 16) -1,999.000 to 9,999.000 7.0 8018 0x86 (134) 171 34015 |float
[ip.8] Input Point 8 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to output 8. 0xF (15)
Linearization (1 to 16) -1,999.000 to 9,999.000 7.0 8038 0x86 (134) 172 34025 |float
[ op.8] Output Point 8 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to input 8. 0x19 (25)
Linearization (1 to 16) -1,999.000 to 9,999.000 8.0 8020 0x86 (134) 173 34016 |float
[ip.9] Input Point 9 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to output 9. 0x10 (16)
Linearization (1 to 16) -1,999.000 to 9,999.000 8.0 8040 0x86 (134) 174 34026 |float
[ 0p.9] Output Point 9 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to input 9. 0x1A (26)
Linearization (1 to 16) -1,999.000 to 9,999.000 9.0 8022 0x86 (134) 175 34017 |float
[ip.10] Input Point 10 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to output 10. 0x11 (17)
Linearization (1 to 16) -1,999.000 to 9,999.000 9.0 8042 0x86 (134) 176 34027 |float
[op.10] |Output Point 10 [offset 70] | 1 to 0x10 RWES
Set the value that will be (16)
mapped to input 10. 0x1B (27)
L LPE
[ SEE]
Compare Menu
Compare (1 to 16) Off (62) Off 5926 0x80 (128) 223 28009 |uint
[ Fn] Function [ L o€] Less or Equal (1440) [offset 40] | 1 to 0x10 RWES
Set operator that will be Greater or Equal (16)
used to compare Source A |(1439) 9
to Source B. Not Equal To (1438)
Equal To (1437)
Less Than (1436)
Greater Than (1435)
Compare (1 to 16) 0 to 9,999.000 0.1 5930 0x80 (128) 230 28011 |float
[ toL] Tolerance [offset 40] | 1 to 0x10 RWES
If the difference between (16)
Source A and Source B is 0xB (11)
less than this value the two
will appear to be equal.
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. :31”“’
e
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RM Limit Module ¢ Setup Page
CIP Data
Modbus Class . Type
Display Pall';engz:tiert:\:;me Range Default Relative | Instance P:z:;g:s Paralr[r;eter &
P Address | Attribute Read/
hex (dec) Write
SFnA) |Compare (1 to 16) non&] None (61) None 5910 0x80 (128)| ---- 28001 |uint
[SFn.A] |Source Function A Analog Input (142) [offset 40] 1to 16 RWES
Set the type of function Current (22) 1
that will be used for this Cool Power, Control
source. LOOp (161)
[ A.Pr] Heat Power, Control
Loop (160)
[PL, Jr]) Power, Control Loop
(73)
Linearization (238)
Math (240)
Process Value (241)
[ 6PL) Set Point Closed,
Control Loop (242)
[ 6Po] Set Point Open, Con-
trol Loop (243)
Variable (245)
Compare (1 to 16) 1 to 250 1 5914 0x80 (128) ---- 28003 |uint
[Si.A] |Source Instance A [offset 40] | 1 to 16 RWES
Set the instance of the 3
function selected above.
Compare (1 to 16) 0 to 16 0 5918 0x80 (128) ---- 28005 |uint
[ SZ.A] |Source Zone A [offset 40] 1to 16 RWES
Set the zone of the function 5
selected above.
(SFnb] |Compare (1 to 16) [non €] None (61) None 5912 0x80 (128) ---- 28002 |uint
[SFn.b] |Source Function B Analog Input (142) [offset 40] 1to 16 RWES
Set the type of function Current (22) 2
that will be used for this Cool Power, Control
source. LOOp (161)
[ h.Pr)Heat Power, Control
Loop (160)
[PL, Jr) Power, Control Loop
(73)
Linearization (238)
Math (240)
Process Value (241)
[ 6PL) Set Point Closed,
Control Loop (242)
[ 6Po] Set Point Open, Con-
trol Loop (243)
Variable (245)
Compare (1 to 16) 1 to 250 1 5916 0x80 (128) ---- 28004 |uint
[ Si.b] Source Instance B [offset 40] | 1 to 16 RWES
Set the instance of the 4
function selected above.
Compare (1 to 16) 0to 16 0 5920 0x80 (128) ---- 28006 [uint
[ SZ.b] |Source Zone B [offset 40] 1to 16 RWES
Set thezone of the function 6
selected above.
[ Er.h] |Compare (1 to 16) [ &9 True Good (1476) False Bad |5932 0x80 (128) ---- 28012 |uint
[ Er.h] Error Handling True Bad (1477) [offset 40] 1to 16 RWES
False Good (1478) 0xC (12)
False Bad (1479)
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. g;lusef
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RM Limit Module

Setup Page

Display

Parameter Name
Description

Range

Default

Modbus
Relative
Address

CIP
Class
Instance
Attribute
hex (dec)

Profibus
Index

Parameter
ID

Data
Type

Read/
Write

P~
Timer M

enu

[ Fn]

Timer (1 to 16)
Function
Set how the timer will
function.

Off (62)
On Pulse (1471)
Delay (1472)

0.5) One Shot (1473)
Retentive (1474)

Off

7206
[offset 50]

0x83 (131)
1to 16
9

223

31009

uint
RWES

(5FnA]
[SFn.A]

Timer (1 to 16)

Source Function A
Set the type of function
that will be used for this
source (run signal).

None (61)

Alarm Reset (6)

Compare (230)

Counter (231)

Digital I/O (1142)

Profile Event Out A
(233)

Profile Event Out B
(234)

Profile Event Out C
(235)

(Ent.d) Profile Event Out D
(236)

(EnE.E) 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)

[SoF. 1) Special Function Out-
put 1 (1532)

Special Function Out-
put 2 (1533)

Special Function Out-
put 3 (1534)

Special Function Out-
put 4 (1535)

Timer (244)

Variable (245)

None

7190
[offset 50]

0x83 (131)
1to 16
1

31001

uint
RWES

Timer (1 to 4)

Source Instance A
Set the instance of the
function selected above.

1 to 250

7194
[offset 50]

0x83 (131)
1to 16
3

31003

uint
RWES

Timer (1 to 4)

Source Zone A
Set the zone of the function
selected above.

0to 16

7198
[offset 50]

0x83 (131)
1to 16
5

31005

uint
RWES

SASA
[SAS.A]

Timer (1 to 4)
Source Active State A
Set what state will be read

as on.

h 9k High (37)
Low (53)

High

7210
[offset 50]

0x83 (131)
1to 16
0xB (11)

31011

uint

RWES

Note: Some values will be rounded off to fit in the four-character display.
Full values can be read with other interfaces.

If there is only one instance of a menu, no submenus will appear.

R: Read
W: Write
E: EEPROM
S: User
Set
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RM Limit Module ¢ Setup Page
CIP Data
Modbus Class . Type
Display Pall';mett.ert!\lame Range Default Relative | Instance P:'o:;bus Paralr[r;eter &
escription Address | Attribute ndex Read/
hex (dec) Write
SFnb| |Timer (1to 16) non&] None (61) None 7192 0x83 (131)| ---- 31002 |uint
[SFn.b] |Source Function B Alarm Reset (6) [offset 50] | 1 to 16 RWES
f}fttthi‘{){,pe of fcllntlctlon ) [ CPE) Compare (230) 2
at will be used to rese
a retentive timer (reset C(.)u.nter (231)
signal). Digital I/O (1142)
Profile Event Out A
(233)
[Enk.b) 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)
Special Function Out-
put 1 (1532)
Special Function Out-
put 2 (1533)
Special Function Out-
put 3 (1534)
Special Function Out-
put 4 (1535)
£ 09+ Timer (244)
Variable (245)
Timer (1 to 16) 1 to 250 1 7196 0x83 (131)| ---- 31004 |uint
[ Si.b] Source Instance B [offset 50] | 1 to 16 RWES
Set the instance of the 4
function selected above.
Timer (1 to 16) 0to 16 0 7200 0x83 (131)| ---- 31006 |uint
[SZ.b] |Source Zone B [offset 50] 1to 16 RWES
Set the zone of the function 6
selected above.
(SARSH] |Timer (1 to 16) High (37) High 7212 0x83 (131)| ---- 31012 |uint
[SAS.b] |Source Active State B L obLdJ) Low (53) [offset 50] lto4 RWES
Set what state will be read 0xC (12)
as on.
Timer (1 to 16) 0 to 9,999.000 1.0 7214 0x83 (131) 224 31013 |[float
[ ti] Time [offset 50] | 1 to 16 RWES
Set the time span that will 0xD (13)
be measured.
~LEL] |Timer (1to 16) h 9k High (37) High 7216 0x83 (131)| ---- 31014 |uint
[ LEv] Active Level Low (53) [offset 50] 1to 16 RWES
Set which output state will 0xE (14)
indicate on.
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. gilusef
e
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RM Limit Module e Setup Page
CIP Data
Modbus Class . Type
Display ParDaengztiert!\lame Range Default Relative | Instance P:’OLIbUS Paralrgeter &
ption Address | Attribute ndex Read/
hex (dec) Write
(LEr
Counter Menu
Counter (1 to 16) [ 4P Up (1456) Up 6566 0x82 (130)| ---- 30009 |uint
[ Fn] Function Down (1457) [offset 40] 1to 16 RWES
Set whether the counter in- 9
crements or decrements the
count value. Decrementing
0 returns 9,999. Increment-
ing 9,999 returns 0.
Counter (1 to 16) None (61) None 6550 0x82 (130)| =---- 30001 |uint
[SFn.A] |Source Function A Alarm Reset (6) [offset 40] | 1to 16 RWES
Set thg type of function Compare (230) 1
coonter clock signal. Counter (231)
' Digital I/O (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)
(En£.9) Profile Event Out G
(249)
Profile Event Out H
(250)
Function Key (1001)
(L 9L Logic (239)
Timer (244)
Variable (245)
Counter (1 to 16) 1 to 250 1 6554 0x82 (130)| ---- 30003 |uint
[ Si.A] Source Instance A [offset 40] | 1to 16 RWES
Set the instance of the 3
function selected above.
Counter (1 to 16) 0 to 16 0 6558 0x82 (130)| ---- 30005 |uint
[ SZ.A] |Source Zone A [offset 40] 1 tol6 RWES
Set the zone of the function 5
selected above.
GARSA| |Counter (1to 16) h 19h] High (37) High 6570 0x82 (130)| ---- 30011 |uint
[SAS.A] |Source Active State A Low (53) [offset 40] | 1to 16 RWES
Set what output state will (bok h] Both (130) 0xB (11)
indicate on.
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. gitus‘"
€
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RM Limit Module ¢ Setup Page
CIP Data
Modbus Class . Type
Display Pall';mett.ert!\lame Range Default Relative | Instance P:'o:;bus Paralr[r;eter &
escription Address | Attribute ndex Read/
hex (dec) Write
SFnb| |Counter (1to 16) non&] None (61) None 6552 0x82 (130)| ---- 30002 |uint
[SFn.b] |Source Function B Alarm Reset (6) [offset 40] | 1 to 16 RWES
Set thg type of function [ CPE) Compare (230) 2
that will be used for the
counter load signal. Counter (231)
Digital I/O (1142)
Profile Event Out A
(233)
[Enk.b) 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)
Timer (244)
ufAr ] Variable (245)
[ 6 .6] |Counter (1to 16) 1 to 250 1 6556 0x82 (130)| ---- 30004 |uint
[ Si.b] Source Instance B [offset 40] 1to 16 RWES
Set the instance of the 4
function selected above.
Counter (1 to 16) 0to 16 0 6560 0x82 (130)| ---- 30006 [uint
[SZ.b] |Source Zone B [offset 40] | 1 to 16 RWES
Set the zone of the function 6
selected above.
Counter (1 to 16) High (37) High 6572 0x82 (130)| ---- 30012 [uint
[SAS.b] |Source Active State B Low (53) [offset 40] 1to 16 RWES
Set what output state will 0xC (12)
indicate on.
LoAd] |Counter (1 to 16) 0 to 9,999 0 6574 0x82 (130) 215 30013 |uint
[LoAd] |Load Value [offset 40] 1to 16 RWES
Set the counter's initial (13)
value.
Counter (1 to 16) 0 to 9,999 9,999 6576 0x82 (130) 216 30014 |uint
[trgt] Target Value [offset 40] 1to 16 RWES
Set the value that will turn 0xE (14)
the output value on.
Counter (1 to 16) No (59) No 6582 0x82 (130) 218 30017 [uint
[ LAt] Latching Yes (106) [offset 40] | 1to 16 RWES
If enabled, output will latch 0x11 (17)
when count equals target
value.
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. :;‘User
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RM Limit Module e Setup Page
CIP Data
Modbus Class " Type
Display ParDaengztiert:\:::‘me Range Default Relative | Instance P:'g:‘l::s Paralrgeter !g)
P Address | Attribute Read/
hex (dec) Write
(£97
Logic Menu
Logic (1 to 16) Off (62) Off 4694 0x7F (127)| 235 27033  |uint
[ Fn] Function And (1426) [offset 80] 1to 16 RWES
Set the operator that will Nand (1427) 0x21 (33)
ggulll-iig. to compare the or) Or (1442)
Nor (1443)
[ E)Equal To (1437)
Not Equal To (1438)
Latch (1444)
Flip-Flop (1693)
(6FnR] |Logic (1to 16) [Aon&] None (61) None 4630 0x7F (127) ---- 27001 |uint
[SFn.A] |Source Function A Alarm Reset (6) [offset 80] | 1 to 16 RWES
Set thg type of functiog £ PE) Compare (230) 1
z}(;iicvg.lll be used for this Counter (231)
Digital I/0 (1142)
Profile Event Out A
(233)
(Ent.b) Profile Event Out B
(234)
(En kL) 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)
(Ent.h) Profile Event Out H
(250)
Function Key (1001)
[ 07 Limit (126)
Logic (239)
Special Function Out-
put 1 (1532)
(6o F.2) Special Function Out-
put 2 (1533)
Special Function Out-
put 3 (1534)
Special Function Out-
put 4 (1535)
Timer (244)
Variable (245))
Logic (1 to 16) 1 to 250 1 4646 Ox7F (127)| ---- 27009 |uint
[ Si.A] Source Instance A [offset 80] | 1to 16 RWES
Set the instance of the 9
function selected above.
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. g;tUse'
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RM Limit Module °

Setup Page

Display

Parameter Name
Description

Range

Default

Modbus
Relative
Address

CIP
Class
Instance
Attribute
hex (dec)

Data
Parameter LIRS
ID

Profibus

Index Read/

Write

S2A
[ SZ.A]

Logic (1 to 16)

Source Zone A
Set the zone of the function
selected above.

0 to 16

4662
[offset 80]

0x7F (127)
1to 16
0x11 (17)

27017 |uint

RWES

[SFn.b]

Logic (1 to 16)

Source B Function
Set the type of function
that will be used for this
source.

[non &) None (61)

Alarm Reset (6)

Compare (230)

[ L&) Counter (231)

Digital T/O (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)

[E A £.9) Profile Event Out G
(249)

Profile Event Out H
(250)

Function Key (1001)

[L P71 Limit (126)

Logic (239)

Special Function Out-
put 1 (1532)

Special Function Out-
put 2 (1533)

Special Function Out-
put 3 (1534)

Special Function Out-
put 4 (1535)

£ 77~ Timer (244)

Variable (245))

None

4632
[offset 80]

0x7F (127)
1to 16
2

27002 |uint

RWES

[ Si.b]

Logic (1 to 16)

Source Instance B
Set the instance of the
function selected above.

1 to 250

4648
[offset 80]

0x7F (127)
1to 16
0xA (10)

27010 [uint

RWES

[ SZ.b]

Logic (1 to 16)

Source Zone B
Set the zone of the function
selected above

0 to 16

4664
[offset 80]

0x7F (127)
1to 16
0x12 (18)

27018 |uint

RWES

Note: Some values will be rounded off to fit in the four-character display.
Full values can be read with other interfaces.

If there is only one instance of a menu, no submenus will appear.

R: Read
W: Write
E: EEPROM
S: User
Set
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RM Limit Module

Setup Page

Display

Parameter Name
Description

Range

Default

Modbus
Relative
Address

CIP
Class
Instance
Attribute
hex (dec)

Profibus
Index

Parameter
ID

Data
Type

Read/
Write

SFnl
[SFn.C]

Logic (1 to 16)

Source Function C
Set the type of function
that will be used for this
source.

[non &) None (61)

Alarm Reset (6)
[ £PE] Compare (230)
Counter (231)
Digital I/0 (1142)

Profile Event Out A
(233)

(Enk.b) 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)

(Enk.h) Profile Event Out H
(250)

Function Key (1001)

7 Limit (126)

Logic (239)

[SoF. 1) Special Function Out-
put 1 (1532)

(6o F.2) Special Function Out-
put 2 (1533)

Special Function Out-
put 3 (1534)

Special Function Out-
put 4 (1535)

Timer (244)

Variable (245))

None

4634
[offset 80]

0x7F (127)
1to 16
3

27003

uint
RWES

Logic (1 to 16)

Source Instance C
Set the instance of the
function selected above.

1 to 250

4650
[offset 80]

0x7F (127)
1to 16
0xB (11)

27011

uint
RWES

Logic (1 to 16)

Source Zone C
Set the zone of the function
selected above.

0to 16

4666
[offset 80]

0x7F (127)
1to 16
0x13 (19)

27019

uint
RWES

Note: Some values will be rounded off to fit in the four-character display.
Full values can be read with other interfaces.

If there is only one instance of a menu, no submenus will appear.

R: Read
W: Write
E: EEPROM
S: User
Set
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RM Limit Module ¢ Setup Page
CIP Data
Modbus Class . Type
Display Pall';engz:tiert!\lame Range Default Relative | Instance P:'o:;bus Paralr[r;eter ‘:8?
ption Address | Attribute ndex Read/
hex (dec) Write
SFnd |Logic (1to 16) [non &) None (61) None 4636 0x7F (127)| ---- 27004 |uint
[SFn.d] [Source Function D Alarm Reset (6) [offset 80] | 1 to 16 RWES
Set thg type of function. [ CPE) Compare (230) 4
Z};if« (:Z.lu be used for this Counter (231)
Digital I/O (1142)
Profile Event Out A
(233)
[Enk.b) 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)
Limit (126)
Logic (239)
SoF. 1] Special Function Out-
put 1 (1532)
(60 F.2) Special Function Out-
put 2 (1533)
Special Function Out-
put 3 (1534)
Special Function Out-
put 4 (1535)
Timer (244)
Variable (245))
Logic (1 to 16) 1 to 250 1 4652 Ox7F (127)| ---- 27012 |uint
[ Si.d] Source Instance D [offset 80] 1 tol6 RWES
Set the instance of the 0xC (12)
function selected above.
Logic (1 to 16) 0to 16 0 4668 Ox7F (127)| ---- 27020 |uint
[SZ.d] |Source Zone D [offset 80] | 1 to 16 RWES
Set the zone of the function 0x14 (20)
selected above.
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. g;‘USEf
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RM Limit Module

Setup Page

Display

Parameter Name
Description

Range

Default

Modbus
Relative
Address

CIP
Class
Instance
Attribute
hex (dec)

Profibus
Index

Parameter
ID

Data
Type

Read/
Write

SFnE
[SFn.E]

Logic (1 to 16)

Source Function E
Set the type of function
that will be used for this
source.

[non &) None (61)

Alarm Reset (6)
[ £PE] Compare (230)
Counter (231)
Digital I/0 (1142)

Profile Event Out A
(233)

(Enk.b) 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)

(Enk.h) Profile Event Out H
(250)

Function Key (1001)

7 Limit (126)

Logic (239)

[SoF. 1) Special Function Out-
put 1 (1532)

(6o F.2) Special Function Out-
put 2 (1533)

Special Function Out-
put 3 (1534)

Special Function Out-
put 4 (1535)

Timer (244)

Variable (245))

None

4638
[offset 80]

0x7F (127)
1to 16
5

27005

uint
RWES

Logic (1 to 16)

Source Instance E
Set the instance of the
function selected above.

1 to 250

4654
[offset 80]

0x7F (127)
1to 16
D (13)

27013

uint
RWES

Logic (1 to 16)

Source Zone E
Set the zone of the function
selected above.

0to 16

4670
[offset 80]

0x7F (127)
1to 16
0x15 (21)

27021

uint
RWES

Note: Some values will be rounded off to fit in the four-character display.
Full values can be read with other interfaces.

If there is only one instance of a menu, no submenus will appear.

R: Read
W: Write
E: EEPROM
S: User
Set
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RM Limit Module °

Setup Page

Display

Parameter Name
Description

Range

Default

Modbus
Relative
Address

CIP
Class
Instance
Attribute
hex (dec)

Data
Parameter LIRS
ID

Profibus

Index Read/

Write

SFaF
[ SFn.F]

Logic (1 to 16)

Source Function F
Set the type of function
that will be used for this
source.

[non &) None (61)

Alarm Reset (6)
[ £PE] Compare (230)
Counter (231)
Digital I/O (1142)

Profile Event Out A
(233)

[Enk.b) 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)

Limit (126)

Logic (239)

[§oF. 1) Special Function Out-
put 1 (1532)

(60 F.2) Special Function Out-
put 2 (1533)

Special Function Out-
put 3 (1534)

Special Function Out-
put 4 (1535)

Timer (244)

Variable (245))

None

4640
[offset 80]

0x7F (127)
1to 16
6

27006 |uint

RWES

[ Si.FI

Logic (1 to 16)

Source Instance F
Set the instance of the
function selected above.

1 to 250

4656
[offset 80]

0x7F (127)
1to 16
0xE (14)

27014 |uint

RWES

[ SE.F]

Logic (1 to 16)

Source Zone F
Set the zone of the function
selected above.

0to 16

4672
[offset 80]

0x7F (127)
1to 16
0x16 (22)

27022 |uint

RWES

Note: Some values will be rounded off to fit in the four-character display.
Full values can be read with other interfaces.

If there is only one instance of a menu, no submenus will appear.

R: Read
W: Write
E: EEPROM
S: User
Set
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RM Limit Module o

Setup Page

Display

Parameter Name
Description

Range

Modbus
Relative
Address

Default

CIP
Class
Instance
Attribute
hex (dec)

Data
Parameter fEES
ID

Profibus

Index Read/

Write

[SFn.g]

Logic (1 to 16)

Source Function G
Set the type of function
that will be used for this
source.

[non &) None (61)

Alarm Reset (6)

Compare (230)

Counter (231)

[ d 10) Digital I/O (1142)

Profile Event Out A
(233)

Profile Event Out B
(234)

Profile Event Out C
(235)

(Ent.d) Profile Event Out D
(236)

(E A E.E) Profile Event Out E
(247)

Profile Event Out F
(248)

Profile Event Out G
(249)

Profile Event Out H
(250)

Function Key (1001)

Limit (126)

[ £ 9C) Logic (239)

Special Function Out-
put 1 (1532)

Special Function Out-
put 2 (1533)

(S0 F.3) Special Function Out-
put 3 (1534)

(60 F.4) Special Function Out-
put 4 (1535)

Timer (244)

Variable (245))

4642
[offset 80]

None

0x7F (127)
1to 16
7

27007 |uint

RWES

[ Si.gl

Logic (1 to 16)

Source Instance G
Set the instance of the
function selected above.

1 to 250

1 4658
[offset 80]

0x7F (127)
1to 16
OxF (15)

27015 |uint

RWES

(529
[ SZ.gl

Logic (1 to 16)

Source Zone G
Set the zone of the function
selected above.

0 to 16

0 4674
[offset 80]

0x7F (127)
1to 16
0x17 (23)

27023 |uint

RWES

Note: Some values will be rounded off to fit in the four-character display.
Full values can be read with other interfaces.

If there is only one instance of a menu, no submenus will appear.

R: Read
W: Write
E: EEPROM
S: User
Set
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RM Limit Module °

Setup Page

Display

Parameter Name
Description

Range

Default

Modbus
Relative
Address

CIP
Class
Instance
Attribute
hex (dec)

Data
Parameter LIRS
ID

Profibus

Index Read/

Write

SFnh
[ SFn.h]

Logic (1 to 16)

Source Function H
Set the type of function
that will be used for this
source.

[non &) None (61)

Alarm Reset (6)
[ £PE] Compare (230)
Counter (231)
Digital I/O (1142)

Profile Event Out A
(233)

[Enk.b) 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)

Limit (126)

Logic (239)

[§oF. 1) Special Function Out-
put 1 (1532)

(60 F.2) Special Function Out-
put 2 (1533)

Special Function Out-
put 3 (1534)

Special Function Out-
put 4 (1535)

Timer (244)

Variable (245))

None

4644
[offset 80]

0x7F (127)
1to 16
8

27008 |uint

RWES

[ Sih]

Logic (1 to 16)

Source Instance H
Set the instance of the
function selected above.

1 to 250

4660
[offset 80]

0x7F (127)
1to 16
0x10 (16)

27016 |uint

RWES

[ SZ.h]

Logic (1 to 16)

Source Zone H
Set the zone of the function
selected above.

0to 16

4676
[offset 80]

0x7F (127)
1to 16
0x18 (24)

27024 |uint

RWES

Erh
[ Erh]

Logic (1 to 16)
Error Handling

[ £.9]True Good (1476)
True Bad (1477)
[ F.8]False Good (1478)
False Bad (1479)

False Bad

4698
[offset 80]

0x7F (127)
1to 16
0x23 (35)

27035 [uint

RWES

Note: Some values will be rounded off to fit in the four-character display.
Full values can be read with other interfaces.

If there is only one instance of a menu, no submenus will appear.

R: Read
W: Write
E: EEPROM
S: User
Set
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RM Limit Module

Setup Page

Display

Parameter Name
Description

Range

Default

Modbus
Relative
Address

CIP
Class
Instance
Attribute
hex (dec)

Data
Parameter Type
ID

Profibus

Index Read/

Write

NIAt

Math Menu

[ Fn]

Math (1 to 16)

Function
Set the operator that will
be applied to the sources.

Off (62)

Average (1367)

Process Scale (1371)

[ d5C) Deviation Scale
(1372)

[ 5.0)Switch Over (1370)
Differential (1373)
Ratio (1374)

Add (1375)
Multiply (1376)

Ad F] Absolute Difference
(1377)

Minimum (1378)
N NAH) Maximum (1379)
Square Root (1380)

hol d]Sample and Hold
(1381)

[ AL £ Altitude (1349)
dE L J| Dewpoint (1650)

Off

3550
[offset 70]

0x7D

(125)

1to 16
0x15 (21)

128 25021 |uint

RWES

(5FnA
[SFn.A]

Math (1 to 16)

Source Function A
Set the type of function
that will be used for this
source.

None (61)

Analog Input (142)

Current (22)

Cool Power, Control
Loop (161)

Heat Power, Control
Loop (160)

Power, Control Loop
(73)

[ L nr) Linearization (238)

Math (240)

[ Py) Process Value (241)

Set Point Closed,
Control Loop (242)

Set Point Open, Con-
trol Loop (243)

[ uAr ) Variable (245)

None

3510
[offset 70]

0x7D
(125)
1to 16

25001 |uint

RWES

Math (1 to 16)

Source Instance A
Set the instance of the
function selected above.

1 to 250

3520
[offset 70]

0x7D
(125)
1to 16

25006 |uint

RWES

[ SZ.A]

Math (1 to 16)

Source Zone A
Set the zone of the function
selected above.

0 to 16

3530
[offset 70]

0x7D

(125)
1to 16
0xB (11)

25011 |uint

RWES

Note: Some values will be rounded off to fit in the four-character display.
Full values can be read with other interfaces.

If there is only one instance of a menu, no submenus will appear.

R: Read
W: Write
E: EEPROM
S: User
Set

Watlow EZ-ZONE® RML Module .
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RM Limit Module ¢ Setup Page
CIP Data
Modbus Class . Type
Display Pall';mett.ert!\lame Range Default Relative | Instance P:'o:;bus Paralr[r;eter &
escription Address | Attribute ndex Read/
hex (dec) Write
(6F nb) |Math (1to 16) non€] None (61) None 3512 0x7D .- 25002 |uint
[SFn.b] |Source Function B Analog Input (142) [offset 70] (125) RWES
Set the type of function Current (22) 1to 16
that will be used for this 1P Control 2
source. Cool Power, Contro
Loop (161)
[ h.Pr)Heat Power, Control
Loop (160)
[PL, Jr]) Power, Control Loop
(73)
Linearization (238)
Math (240)
Process Value (241)
[ 6PL) Set Point Closed,
Control Loop (242)
[ 6Po] Set Point Open, Con-
trol Loop (243)
Variable (245)
Math (1 to 16) 1 to 250 1 3522 0x7D .- 25007 |uint
[ Si.b] Source Instance B [offset 70] (125) RWES
Set the instance of the 1to 16
function selected above. 7
Math (1 to 16) 0to 16 0 3532 0x7D .- 25012 |uint
[SZ.b] |Source Zone B [offset 70] (125) RWES
Set the zone of the function 1to 16
selected above. 0xC (12)
(GFAL] |Math (1to 16) None (61) None 3514 0x7D .- 25003 |uint
[SFn.C] |Source Function C Analog Input (142) [offset 70] (125) RWES
Set the type of function Current (22) 1to 16
that will be used for this Cool P Control 3
source. ool Power, Contro
Loop (161)
Heat Power, Control
Loop (160)
Power, Control Loop
(73)
Linearization (238)
Math (240)
~ Py Process Value (241)
Set Point Closed,
Control Loop (242)
Set Point Open, Con-
trol Loop (243)
[ uAr ) Variable (245)
[ 6.L] |Math (1to 16) 1 to 250 1 3524 0x7D .- 25008 |uint
[Si.C Source Instance C [offset 70] (125) RWES
Set the instance of the 1to 16
function selected above. 8
Math (1 to 16) 0to 16 0 3534 0x7D .- 25013 |uint
[SZ.C] |Source Zone C [offset 70] (125) RWES
Set the zone of the function 1to 16
selected above. 0xD (13)
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. g;lusef
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RM Limit Module o

Setup Page

Display

Parameter Name
Description

Range

Default

Modbus
Relative
Address

CIP
Class
Instance
Attribute
hex (dec)

Data
Parameter e
ID

Profibus

Index Read/

Write

SFnd
[SFn.d]

Math (1 to 16)

Source Function D
Set the type of function
that will be used for this
source.

([non&]None (61)
Analog Input (142)
[CUr ) Current (22)

Cool Power, Control
Loop (161)

[ h.Pr-) Heat Power, Control
Loop (160)

(P4 Jr] Power, Control Loop
(73)

Linearization (238)

Math (240)

Process Value (241)

[ 6PL) Set Point Closed,
Control Loop (242)

[ 6P Set Point Open, Con-
trol Loop (243)

Variable (245)

None

3516
[offset 70]

0x7D
(125)
1to 16
4

25004 |uint

RWES

[ Sid]

Math (1 to 16)

Source Instance D
Set the instance of the
function selected above.

1 to 250

3526
[offset 70]

0x7D
(125)
1to 16
9

25009 |uint

RWES

S2d
[ SZ.d]

Math (1 to 16)

Source Zone D
Set the zone of the function
selected above.

0to 16

3536
[offset 70]

0x7D

(125)
1to 16
0xE (14)

25014 |uint

RWES

SEnE)
[SFn.El

Math (1 to 16)

Source Function E
Set the type of function
that will be used for this
source.

[non €] None (61)

Alarm Reset (6)
[ £PE] Compare (230)
Counter (231)
Digital I/0 (1142)

Profile Event Out A
(233)

(Ent.b) 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)

(Enk.h) Profile Event Out H
(250)

Function Key (1001)

Logic (239)

Timer (244)
ufAr ) Variable (245)

None

3518
[offset 70]

0x7D
(125)
1to 16
5

25005 |uint

RWES

[ Si.E]

Math (1 to 16)

Source Instance E
Set the instance of the
function selected above.

1 to 250

3528
[offset 70]

0x7D
(125)
1to 16
0xA (10)

25010 |uint

RWES

Note: Some values will be rounded off to fit in the four-character display.
Full values can be read with other interfaces.

If there is only one instance of a menu, no submenus will appear.

R: Read
W: Write
E: EEPROM
S: User
Set
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RM Limit Module ¢ Setup Page
CIP Data
Modbus Class . Type
Display Pag:;z::iert:\iime Range Default Relative | Instance P::Lll;l:s Paralr[r;eter &
P Address | Attribute Read/
hex (dec) Write
Math (1 to 16) 0to 16 0 3538 0x7D ---- 25015 |uint
[SZ.E] |Source Zone E [offset 70] (125) RWES
Set the zone of the function 1to 16
selected above. OxF (15)
[ 6L o] |Math (1tol6) -1,999.000 to 9,999.000 0.0 3556 0x7D 129 25024 |float
[ S.Lo] Input Scale Low [offset 70] (125) RWES
This value will correspond 1tol6
to Output Range Low. 0x18 (24)
Math (1 to 16) -1,999.000 to 9,999.000 1.0 3558 0x7D 130 25025 [float
[ S.hi] Input Scale High [offset 70] (125) RWES
This value will correspond 1to 16
to Output Range High. 0x19 (25)
Math (1 to 16) -1,999.000 to 9,999.000 0.0 3560 0x7D 131 25026 |float
[ r.Lo] Output Range Low [offset 70] (125) RWES
This value will correspond 1to 16
to Input Scale Low. 0x1A (26)
Math (1 to 16) -1,999.000 to 9,999.000 1.0 3562 0x7D 132 25027 |float
[ r.hi] Output Range High [offset 70] (125) RWES
This value will correspond 1to 16
to Input Scale High. 0x1B (27)
Math (1 to 16) Pressure Units (1671) [Pressure |3568 0x7D .- 25030 |uint
[Punt] |Pressure Units (76~ ) mbar (1672) Units [offset 70] (125) RWES
Torr (1673) 11‘;1’ 16
Pascal (1674) 0x1E (30)
AE N7 Atmosphere (1675)
Math (1 to 16) Feet (1674) Kilofeet [3570 0x7D - 25031 [uint
[A.unt] |Altitude Units (T HFE) Kilofeet (1671) [offset 70] (125) RWES
1to 16
0x1F (31)
Math (1 to 16) 0.0 to 60.0 seconds 0.0 3564 0x7D .- 25028 |float
[ FiL] Filter [offset 70] (125) RWES
Filtering smooths out the 1to 16
output signal of this func- 0x1C (28)
tion block. Increase the
time to increase filtering.
[ SEE]
Variable Menu
EYPE] |Variable (1 to 16) Analog (1215) Analog 9110 0x66 (102) 210 2001 |uint
[tyPE] |Data Type [ d +9) Digital (1220) [offset 20] | 1 to 16 RWES
Set the variable's data 1
type.
Variable (1 to 16) Absolute Temperature | Absolute |9122 0x66 (102)| ---- 2007  |uint
[Unit] Units (1540) Temper- |[offset 20] 1to 16 RWES
Set the variable's units. ~ £ P) Relative Temperature | ature 7
(1541)
[PL Jr) Power (73)
Process (75)
Relative Humidity
(1538)
None (61)
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
S: User

If there is only one instance of a menu, no submenus will appear.

Set
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If there is only one instance of a menu, no submenus will appear.

RM Limit Module e Setup Page
CIP Data
Modbus Class . Type
Display ParDaengi:iert:\:)anme Range Default Relative | Instance P:ggl::s Paralll';eter &
P Address | Attribute Read/
hex (dec) Write
d 9] |Variable (1 to 16) Off (62) Off 9112 0x66 (102) 211 2002  |uint
[ dig] Digital On (63) [offset 20] | 1 to 0x10 RWES
Set the variable's value. (16)
2
(Anl 9] |Variable (1 to 16) -1,999.000 to 9,999.000 0.0 9114 0x66 (102) 212 2003  |float
[AnLg] |Analog [offset 20] | 1 to 0x10 RWES
Set the variable's value. Note: (16)
Stored in °F only 3
No Dis- |Variable (1 to 16) Off (62) - 9116 0x66 (102)| ---- 2004  |float
play Output Value On (63) [offset 20] | 1 to 0x10 R
-1,999.000 to 9,999.000 <146)
Global Menu
L _F) |Global F|°F (30) °F 368 0x67 (103) 110 3005 EIVI:/tES
[C_F] Display Units °C (15) 1
Select which scale to use 5
for temperature.
ACLF) |Global [ 68)50 Hz (3) 60 Hz - 0x65 (101)| ---- 1034  |uint
[AC.LF] |AC Line Frequency ([ 6§0/60Hz (4) 1 RWES
Set the frequency to the ap- 0x22 (34)
plied ac line power source.
Global 1to 15 2 .- 0x67 (103)| ---- 3028  |uint
[dPrS] Display Pairs 1 RWES
Defines the number of Dis- 0x1C (28)
play Pairs.
Global None (61)- None 26 0x65 (101) 118 1014 uint
[USr.S] | User Settings Save User Set 1 (101) 1 RWE
Save all of this controller's | (€ £ 2] User Set 2 (102) 0x0E (14)
settings to the selected
set.
Global None (61) None 24 0x65 (101) 117 1013 uint
[USrr] | User Restore Settings User Set 1 (101) 1 RWE
Replace all of this control- | (§E€ & 2] User Set 2 (102) 0x0D (13)
ler's settings with another | [FL £ Y] Factory (31)
set.
LolN
(SEt)
Communications Menu
Communications 9,600 (188) 9,600 3494 0x96 (150)| ---- 17002 |uint
[bAUd] |Baud Rate 19,200 (189) 1 RWE
Set the speed of this con- 38,400 (190) 3
troller's communications ’
to match the speed of the
serial network.
PAr) |Communications non&]| None (61) None 3496 0x96 (150)| ---- 17003 |uint
[PAr] [Parity Even (191) 1 RWE
Set the parity of this con- 0dd (192) 4
troller to match the parity
of the serial network.
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
S: User

Set
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RM Limit Module ¢ Setup Page
CIP Data
Modbus Class . Type
Display Pall';engz:tiert:\:;me Range Default Relative | Instance P:z:;g:s Paralr[r;eter &
P Address | Attribute Read/
hex (dec) Write
[PRL] |Communications h L o) Word High Low Low High |3498 0x96 (150)| ---- 17043 |uint
[M.hL] |Modbus Word Order (1330) 1 RWE
Select the word order of (L oh 1) Word Low High 5
the two 16-bit words in the | (1331)
floating-point values.
Communications °F (30) °F 3500 0x96 (150)| ---- 17050 |uint
[ C_F] Comm Units °C (15) 1 RWE
Select which scale to use for 6
temperature over comms.
[ nlS) |Communications (1) [YES] Yes (106) Yes 3504 0x96 (150) 198 17051 |uint
[nV.S] [Non-volatile Save No (59) 1 RWE
If set to Yes all values writ- 8
ten to the control will be
saved in EEPROM.
Note:
Any value that is changed
from the RUI or over a
communications port will
initiate a write to the EE-
PROM. Life of EEPROM
is approximately one mil-
lion writes.
Note: Some values will be rounded off to fit in the four-character display. R: Read
Full values can be read with other interfaces. W: Write
E: EEPROM
If there is only one instance of a menu, no submenus will appear. 21'”5‘"
e
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Chapter 5: Factory Pages

Navigating the Factory Page

To navigate to the Factory Page using the RUI, follow 5. Press the Up O or Down © key to move through

the steps below: available menu prompts.
1. From the Home Page, press and hold both the Ad- 6. Press the Infinity Key @ to move backwards
vance ® and Infinity @ keys for six seconds. through the levels: parameter to submenu; submenu

2. Press the Up O or Down © key to view available to menu; menu to Home Page.

menus. 7. Press and hold the Infinity Key @ for two seconds to

3. Press the Advance Key @ to enter the menu of return to the Home Page.

choice. On the following pages, top level menus are identified

4.Tf a submenu exists (more than one instance), press ~ With a yellow background color.

the Up O or Down @ key to select and then press
the Advance Key @ to enter.

Note:
Some of these menus and parameters may not appear, depending on the controller's options. See model
number information in the Appendix for more information. If there is only one instance of a menu, no sub-
menus will appear.

Note:
Some of the listed parameters may not be visible. Parameter visibility is dependent upon controller part
number.

[ AL E] Calibration
F Lt Y] Custom Setup Menu [ P14) Electrical Measurement
to [EL o] Electrical Input Offset
Custom Setup [EL 5] Electrical Input Slope
P A ] Parameter
Instance ID

Security Setting Menu
Security Setting

Operations Page
Password
Read Lock
Write Security
Locked Access Level
Rolling Password
User Password
Administrator Password

Security Setting Menu
Security Setting
(L o dE] Public Key
Password

Diagnostics Menu
Diagnostics
Part Number
Software Revision
Software Build Number
[ 6a]Serial Number

dAE €] Date of Manufacture

F L £Y) Calibration Menu
to

:
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RM Limit Module

Factory Page

ol Data
Modbus Class -
Display ParDamettler !\lame Range Default | Relative | Instance IS | TN | U
escription Address | Attribute Index ID & Read/
Write
hex (dec)
(CUSE]
Custom Setup Menu
[ PAF] | Custom Menu None (61) Process B B S 14005 | uint
[ Par] Parameter 1 to 30 Process (75) Limit RWES
Se;lect the pgrameters that [ . A) Input Calibration Status
will appear in the Home Page Offset (1196)
when using the RUI. Display Units
(156)
The Parameter 1 value will
appear in the upper display User Restore Set
of the Home Page. It can-
not be changed with the Up Alarm Low Set
and Down Keys in the Home Point (42)
Page. Alarm High Set
The Parameter 2 value will Point (78)
appear in the lower display Alarm Hysteresis
in the Home Page. It can be 7
changed with the Up and [ L L5 Limit Low Set
Down Keys, if the parameter Point (181)
is a writable one. Limit High Set
Point (182)
Scroll through the other Home Limit Hysteresis
Page parameters with the (183)
Advance Key Limit Status
(1668)
LS5 E] Custom Menu
(180)
Custom Setup (1 to 30) 1to 24 - .- .- .- 14003 | uint
[ iid] Instance ID RWES
Select the parameters that will
appear in the Home Page.
FCtY
Security Setting Menu
Security Setting 1to3 2 B . B B .-
[LoC.o] | Operations Page
Change the security level of
the Operations Page.
(PRSE] | Security Setting [ oFF]Off Off .- .- ---- -—-- .-
[LoC.P] | Password Enable On
Turn security features on or
off.
Security Setting 1tob 5 I I N N .-
[rLoC] Read Lock
Set the read security clear-
ance level. The user can ac-
cess the selected level and all
lower levels.
If the Set Lockout Security
level is higher than the Read
Lockout Security, the Read
Lockout Security level takes
priority.
Note: Some values will be rounded off to fit in the four-character display. Full values can R: Read
be read with another interface. ‘E"{iEVEVf“e
If there is only one instance of a menu, no submenus will appear. :f‘g:"er
Set
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RM Limit Module

e Factory Page

Al Data
Modbus Class '
Display ParDamet_er !\lame Range Default | Relative | Instance ST | FETEIE | I
escription Address | Attribute Index ID & Read/
Write
hex (dec)
Security Setting Oto5b 5 R R R - -
[SLoC] | Write Security
Set the write security clear-
ance level. The user can ac-
cess the selected level and all
lower levels.
If the Set Lockout Security
level is higher than the Read
Lockout Security, the Read
Lockout Security level takes
priority.
Security Setting 1tob 5 .- .- .- .- ----
[LoC.L] | Locked Access Level
Determines user level menu
visibility when security is
enabled. See Features section
under Password Security.
No Dis- | Security Setting Lock (228) .- .- .- .- 3023 uint
play Locked State User (1684) R
Current level of security Admin (1685)
[rol L] | Security Setting [ oFF]Off Off .- .- .- .- ----
[roLL] Rolling Password On
When power is cycled a new
Public Key will be displayed.
Security Setting 10 to 999 63 N “-- N R -
[PAS.u] | User Password
Used to acquire access to
menus made available through
the Locked Access Level set-
ting.
Security Setting 10 to 999 156 .- .- .- . ----
[PAS.A] | Administrator Password
Used to acquire full access to
all menus.
(FLty
Security Setting Menu
Security Setting Customer Specific 0 - - - .- ----
[CodE] | Public Key
If Rolling Password turned on,
generates a random number
when power is cycled. If Roll-
ing Password is off fixed num-
ber will be displayed.
Security Setting -1999 to 9999 0 R B B B -
[PASS] | Password
Number returned from calcu-
lation found in Features sec-
tion under Password Security.
Note: Some values will be rounded off to fit in the four-character display. Full values can R: Read
be read with another interface. \é\{:E\:\Elrile
If there is only one instance of a menu, no submenus will appear. ;_RS:’"”
Set
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RM Limit Module e

Factory Page

ol Data
Modbus Class -
Display ParDamettler !\lame Range Default | Relative | Instance IS | TN | U
escription Address | Attribute Index ID & Read/
Write
hex (dec)
d A9
Diagnostics Menu
[ Pan] | Diagnostics Menu 24 ---- 0x65 66 1009 uint
[ Pn] Part Number (101) RWE
Display this controller's part 1
number. 9
No Dis- | Diagnostics Menu 0 to 2,147,483,647 ---- .- 0x65 .- 1011 float
play Device Name (101) RWE
Read the hardware ID. 1
0x0B (11)
No Dis- | Diagnostics Menu 0 to 2,147,483,647 ---- 30 0x65 - - 1016 float
play Device Status (101) RWE
Read the hardware ID. 1
0x10 (16)
Diagnostics Menu 5 ---- 4 0x65 67 1017 uint
[ rEu] Software Revision (101) R
Display this controller's firm- 1to5
ware revision number. 0x11 (17)
(6.6 d] | Diagnostics Menu 0 to 2,147,483,647 ---- 8 0x65 .- 1005 float
[S.bLd] | Software Build Number (101) R
Display the firmware build 1tob
number. 5
[ Sn) | Diagnostics Menu 0 to 2,147,483,647 ---- 12 0x65 ---- 1032 float
[ Sn] Serial Number (101) RWE
Display the serial number. 1
7
Diagnostics Menu 0 to 2,147,483,647 .- 14 0x65 ---- 1008 float
[dAtE] | Date of Manufacture (101) RWE
Display the date code. Date 1
code format is YYWW, where 8
YY is last two digits of the
year, and WW is the week of
the year.
No Dis- | Diagnostics Menu 0 to 2,147,483,647 ---- 0 0x65 - - 1001 float
play Hardware ID (101) RWE
Read the hardware ID. 1
1
[ {RL
Calibration Menu
194 | Calibration Menu (1 to 12) -3.4e38 to 3.4e38 450 0x68 .- 4021 float
[ Mv] Electrical Measurement [offset (104) R
Read the raw electrical value 90] 1 to 0x0C
for this input in the units cor- (12)
responding to the Sensor Type 0x15 (21)
(Setup Page, Analog Input
Menu) setting.
El .ol | Calibration Menu (1 to 12) -1,999.000 to 9,999.000 0.0 428 0x68 - 4010 float
[ELi.o] | Electrical Input Offset [offset (104) RWES
Change this value to calibrate 90] 1 to 0x0C
the low end of the input range. (12)
0xA (10)
Note: Some values will be rounded off to fit in the four-character display. Full values can R: Read
be read with another interface. ‘E"{iEVEVf“E
If there is only one instance of a menu, no submenus will appear. ;BS:"er
Set
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RM Limit Module ¢ Factory Page

Al Data
Modbus Class '
. Parameter Name . Profibus | Parameter| Type
Display e Range Default | Relative | Instance
Description y Index ID & Read/
Address | Attribute .
Write
hex (dec)
Calibration Menu (1 to 12) -1,999.000 to 9,999.000 1.0 430 0x68 .- 4011 float
[ELi.S] | Electrical Input Slope [offset (104) RWES
Adjust this value to calibrate 90] 1 to 0x0C
the slope of the input value. (12)
0xB (11)
Note: Some values will be rounded off to fit in the four-character display. Full values can R: Read
be read with another interface. ‘g:E‘gme
If there is only one instance of a menu, no submenus will appear. g“ﬂ""
. user
Set
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Saving and Restoring User Settings

Recording setup and operations parameter settings
for future reference is very important. If you uninten-
tionally change these, you will need to program the
correct settings back into the controller to return the
equipment to operational condition.

After you program the controller and verify prop-
er operation, use User Save Set (Setup Page,
Global Menu) to save the settings into either of two
files in a special section of memory. If the settings in
the controller are altered and you want to return the
controller to the saved values, use User Restore Set
S r.r] (Setup Page, Global Menu) to recall one of
the saved settings.

A digital input or the Function Key can also be
configured to restore parameters.

Note:
Only perform the above procedure when you are
sure that all the correct settings are programmed
into the controller. Saving the settings overwrites
any previously saved collection of settings.
Be sure to document all the controller settings.

Module Limit

This feature allows the user to setup a single output
to reflect an energized (safe) or deenergized (tripped)
state for the module. The reference to an energized
or deenergized state refers to the internal coil that
drives the Form A relay. When energized (safe) the
contact is closed, when deenergized the contact is
open. If any configured limit is tripped (process value
exceeds set point or limit input has malfunctioned),
the output LED assigned to serve as this function
will come on. By default (factory settings), output 8 is
assigned this function where any output of choice can
be configured as such.

Note:
If limit loops exist on the module that are not in-
tended to be used immediately, the loop must be
setup to avoid a trip condition. To do this simply
jumper the input for the unused loops and then en-
sure that the set point will never be exceeded (Op-
erations Page, Limit Menu) by the process variable.

Inputs
Calibration Offset

Calibration offset allows a device to compensate for
an inaccurate sensor, lead resistance or other factors
that affect the input value. A positive offset increases
the input value, and a negative offset decreases the
input value.

The input offset value can be viewed or changed

with Calibration Offset (Operations Page,
Analog Input Menu).

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

Calibration

To calibrate an analog input, you will need to provide
two electrical signals or resistance loads near the ex-
tremes of the range that the application is likely to
utilize. See recommended values below:

Sensor Type Low Source High Source
thermocouple 0.000 mV 50.000 mV
millivolts 0.000 mV 50.000 mV
volts 0.000V 10.000V
milliamps 0.000 mA 20.000 mA
100 @ RTD 50.00 Q 350.00 Q
1,000 @ RTD 500.00 Q 3,500.00 Q
Thermistor 5K 50.00 Q 5000.00 Q
Thermistor 10K 50.00 Q 10000.00 Q
Thermistor 20K 50.00 Q 20000.00 Q
Thermistor 40K 50.00 Q 40000.00 Q

Follow these steps for a thermocouple or pro-
cess input:

1. Apply the low source signal to the input you are
calibrating. Measure the signal to ensure it is ac-
curate.

2. Read the value of Electrical Measurement
(Factory Page, Calibration Menu) for that input.
3. Calculate the offset value by subtracting this val-
ue from the low source signal.

4. Set Electrical Input Offset (Factory Page,
Calibration Menu) for this input to the offset val-
ue.
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5. Check the Electrical Measurement to see whether
it now matches the signal. If it doesn’t match, ad-
just Electrical Offset again.

Apply the high source signal to the input. Mea-

sure the signal to ensure it is accurate.

Read the value of Electrical Measurement for

that input.

. Calculate the gain value by dividing the low
source signal by this value.

. Set Electrical Slope (Factory Page, Cali-
bration Menu) for this input to the calculated
gain value.

10. Check the Electrical Measurement to see wheth-
er it now matches the signal. If it doesn’t match,
adjust Electrical Slope again.

Set Electrical Offset to 0 and Electrical Slope to 1 to

restore factory calibration.

6.

7.

Follow these steps for an RTD input:

1. Measure the low source resistance to ensure it
is accurate. Connect the low source resistance to
the input you are calibrating.

. Read the value of Electrical Measurement [ 7]
(Factory Page, Calibration Menu) for that input.

. Calculate the offset value by subtracting this val-
ue from the low source resistance.

. Set Electrical Input Offset (Factory Page,
Calibration Menu) for this input to the offset val-
ue.

. Check the Electrical Measurement to see whether
it now matches the resistance. If it doesn’t match,
adjust Electrical Offset again.

. Measure the high source resistance to ensure it
is accurate. Connect the high source resistance to
the input.

. Read the value of Electrical Measurement for
that input.

. Calculate the gain value by dividing the low
source signal by this value.

. Set Electrical Slope [E{ .§) (Factory Page, Cali-
bration Menu) for this input to the calculated
gain value.

10. Check the Electrical Measurement to see wheth-

er it now matches the signal. If it doesn’t match,
adjust Electrical Slope again.

Set Electrical Offset to 0 and Electrical Slope to 1 to
restore factory calibration.

Filter Time Constant

Filtering smoothes an input signal by applying a
first-order filter time constant to the signal. Filter-
ing the displayed value makes it easier to monitor.
Filtering the signal may improve the performance of
PID control in a noisy or very dynamic system.

Adjust the filter time interval with Filter Time

(Setup Page, Analog Input Menu). Example:
With a filter value of 0.5 seconds, if the process input
value instantly changes from 0 to 100 and remained at

100, the display will indicate 100 after five time con-
stants of the filter value or 2.5 seconds.

Unfiltered Input Signal

Temperature

Time

Filtered Input Signal

Temperature

Time

Sensor Selection

You need to configure the controller to match the in-
put device, which is normally a thermocouple, RTD or
process transmitter.

Select the sensor type with Sensor Type [ §€n|
(Setup Page, Analog Input Menu).

Set Point Low Limit and High Limit

The controller constrains the set point to a value be-

tween a set point low limit and a set point high limit.
Set the set point limits with Low Set Point

and High Set Point (Setup Page, Loop Menu).
There are two sets of set point low and high lim-

its: one for a closed-loop set point, another for an
open-loop set point.

High Limit of selected functional range —a

Range High Range (between High Limit of Sensor and Range Low)

Set Point Hith

Set Point Range (must be between Range High and Range Low)

Set Point Low—\

Range Low Range (between Low Limit of Sensor and Range High

Gas Pressure

Low Limit of selected functional range—/

Scale High and Scale Low

When an analog input is selected as process voltage
or process current input, you must choose the value
of voltage or current to be the low and high ends. For
example, when using a 4 to 20 mA input, the scale
low value would be 4.00 mA and the scale high value
would be 20.00 mA. Commonly used scale ranges are:
0 to 20 mA, 4 to 20 mA, 0 to 5V, 1 to 5V and 0 to 10V.

You can create a scale range representing other
units for special applications. You can reverse scales
from high values to low values for analog input sig-
nals that have a reversed action. For example, if 50
psi causes a 4 mA signal and 10 psi causes a 20 mA
signal
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Scale low and high low values do not have to match
the bounds of the measurement range. These along
with range low and high provide for process scaling
and can include values not measureable by the con-
troller. Regardless of scaling values, the measured val-
ue will be constrained by the electrical measurements
of the hardware.

Select the low and high values with Scale Low
and Scale High [ GA ). Select the displayed
range with Range Low and Range High
(Setup Page, Analog Input Menu).

Range High and Range Low

With a process input, you must choose a value to rep-
resent the low and high ends of the current or voltage
range. Choosing these values allows the controller’s
display to be scaled into the actual working units of
measurement. For example, the analog input from a
humidity transmitter could represent 0 to 100 per-
cent relative humidity as a process signal of 4 to 20
mA. Low scale would be set to 0 to represent 4 mA
and high scale set to 100 to represent 20 mA. The in-
dication on the display would then represent percent
humidity and range from 0 to 100 percent with an
input of 4 to 20 mA.

Select the low and high values with Range Low

and Range High (Setup Page, Analog
Input Menu).

Linearization

The linearization function allows a user to re-linear-
ize a value read from an analog input. There are 10
data points used to compensate for differences be-
tween the sensor value read (input point) and the de-
sired value (output point). Multiple data points enable
compensation for non-linear differences between the
sensor readings and target process values over the
thermal or process system operating range. Sensor
reading differences can be caused by sensor place-
ment, tolerances, an inaccurate sensor or lead resis-
tance.

The user specifies the unit of measurement and
then each data point by entering an input point value
and a corresponding output point value. Each data
point must be incrementally higher than the previous
point. The linerization function will interpolate data
pqints linearly in between specified data points.

Alarms

Alarms are activated when the output level, process
value or temperature leaves a defined range. A user
can configure how and when an alarm is triggered,
what action it takes and whether it turns off auto-
matically when the alarm condition is over.

Configure alarm outputs in the Setup Page before
setting alarm set points.

Alarms do not have to be assigned to an output.
Alarms can be monitored and controlled through the
front panel or by using software.

Process Alarms

A process alarm uses one or two absolute set points
to define an alarm condition.

Enable an alarm by first navigating to the alarm

type (Setup Page, Alarm Menu) and then se-
lect the Process (Pr.A ¢ Jalarm.

Alarm Set Points

The alarm high set point defines the process value

or temperature that will trigger a high side alarm.
The alarm low set point defines the temperature that
will trigger a low side alarm. View or change alarm
set points with Low Set Point and High Set
Point (Operations Page, Alarm Menu).

Alarm Hysteresis

An alarm state is triggered when the process value
reaches the alarm high or alarm low set point. Alarm
hysteresis defines how far the process must return
into the normal operating range before the alarm can
be cleared.

Alarm hysteresis is a zone inside each alarm set
point. This zone is defined by adding the hysteresis
value to the alarm low set point or subtracting the
hysteresis value from the alarm high set point. View
or change alarm hysteresis with Hysteresis
(Setup Page, Alarm Menu).

High Side Alarm Range Alarm High Set Point

+Alarm Hysteresis

/ Tnput Point 10 E Normal Operating Range
9
Reading from Sensor ) ; ’
without Linearization 7 : Output Point 10 f Alarm Hysteresis
8 (Actual Value) . 5 6
B Sy Alarm Low Set Point
® 3 L Low Side Alarm Range
ss 2 : | Offset Zone
g Input Point 1 Time
g Alarm Set Points and Hysteresis
I Reading from Sensor
with Linearization
(Displayed Value)
Output Point 1 No Offset AI .
arm Latching
Time A latched alarm will remain active after the alarm
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condition has passed. It can only be deactivated by
the user.

An active message, such as an alarm message,

will cause the RUI display to toggle between the nor-
mal settings and the active message in the upper dis-

play and in the lower display.

Push the Advance Key @ to display in the
upper display and the message source in the lower
display.

Use the Up O or Down @ keys to scroll through
possible responses, such as Clear or Silence
[ S +L) Then push the Advance @ or Infinity @ key
to execute the action.

See the Keys and Displays chapter and the Home
Page chapter for more details.

An alarm that is not latched (self-clearing) will
deactivate automatically when the alarm condition
has passed.

Turn alarm latching on or off with Latching

(Setup Page, Alarm Menu).

The alarm state begins when the temperature
reaches the Alarm High Set Point

Alarm High

/ Set Point

¥ Alarm Hysteresis

Normal Operating Range

The alarm state continues until the
temperature drops to the Alarm High
Set Point minus the hysteresis. A
latching alarm could be turned off by
* the operator at this point. A

non-latching alarm would turn off
automatically. \
Alarm Low

Set Point

Temperature

Process
Temperature

Time

Alarm Silencing

If alarm silencing is on the operator can disable the
alarm output while the controller is in an alarm
state. The process value or temperature has to enter
the normal operating range beyond the hysteresis
zone to activate the alarm output function again.

An active message, such as an alarm message,

will cause the display to toggle between the normal
settings and the active message in the upper display

and in the lower display.

Push the Advance Key @ to display in the
upper display and the message source in the lower
display.

Use the Up O and Down @ keys to scroll through
possible responses, such as Clear or Silence
[ S +L) Then push the Advance @ or Infinity @ key
to execute the action.

Turn alarm silencing on or off with Silencing

(Setup Page, Alarm Menu).

Alarm Blocking

Alarm blocking allows a system to warm up after

it has been started up. With alarm blocking on, an
alarm is not triggered when the process tempera-
ture is initially lower than the alarm low set point

or higher than the alarm high set point. The process
temperature has to enter the normal operating range
beyond the hysteresis zone to activate the alarm
function.

Turn alarm blocking on or off with Blocking
[ Abl] (Setup Page, Alarm Menu).

Using Lockout to Hide Pages and Menus

If unintentional changes to parameter settings might
raise safety concerns or lead to downtime, your can
use the lockout feature to make them more secure.

Each of the menus in the Factory Page and each
of the pages, except the Factory Page, has a security
level assigned to it. You can change the read and
write access to these menus and pages by using the
parameters in the Lockout Menu (Factory Page).

Lockout Menu
There are five parameters in the Lockout Menu (Fac-
tory Page):

e Lock Operations Page sets the security
level for the Operations Page. (default: 2)

Note:
The Home and Setup Page lockout levels are
fixed and cannot be changed.

e Lock Profiling Page sets the security level
for the Profiling Page. (default: 3)

e Password Security Enable ([P A6, €] will turn on or
off the Password security feature. (default: off)

e Read Lockout Security determines which
pages can be accessed. The user can access the se-
lected level and all lower levels. (default: 5)

e Set Lockout Security determines which pa-
rameters within accessible pages can be written to.
The user can write to the selected level and all
lower levels. (default: 5)

The table below represents the various levels of lock-
out for the Set Lockout Security prompt and the
Read Lockout Security prompt. The Set Lockout has
6 levels (0-5) of security where the Read Lockout has
5 (1-5). Therefore, level "0" applies to Set Lockout
only. "Y" equates to yes (can write/read) where "N"
equates to no (cannot write/read). The colored cells
simply differentiate one level from the next.
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Lockout Security &
Lockout Level 0|12 (3|45
Home Page (0) Y| Y|Y|Y|Y|Y
Operations Page 2) (NN |Y |[Y|Y |Y
Setup Page (4) NIN|NIN|Y |Y
Factory Page
Custom Menu (5) NIN|N|IN|N|Y
DiagnosticMenu 2) ([ N|Y |[Y |Y|Y |Y
Calibration Menu 5) [N [N |N [N | N | Y
Lockout Menu
Lol.0) NI Y|Y|Y|Y|Y
Lol P NIY Y YY|Y
PRS.E) N|IY|Y|Y|Y|Y
rlol Y Y|Y|Y|Y|Y
S5Lol Y|Y|Y|Y|Y|Y

The following examples show how the Lockout Menu

parameters may be used in applications:

1. You can lock out access to the Operations Page
but allow an operator access to the Profile Menu,
by changing the default Profile Page and Opera-
tions Page security levels. Change Lock Opera-
tions Page to 3 and Lock Profiling Page
to 2. If Set Lockout Security is
set to 2 or higher and the Read Lockout Security
is set to 2, the Profiling Page and Home
Pages can be accessed, and all writable param-
eters can be written to. Pages with security levels
greater than 2 will be locked out (inaccessible).

2 If Set Lockout Security is set to 0 and

Read Lockout Security is set to 5, all
pages will be accessible, however, changes will

not be allowed on any pages or menus, with one
exception: Set Lockout Security can be
changed to a higher level.

3. The operator wants to read all the menus and not
allow any parameters to be changed.

In the Factory Page, Lockout Menu, set Read
Lockout Security to 5 and Set Lockout

Security to 0.

4. The operator wants to read and write to the
Home Page and Profiling Page, and lock all other
pages and menus.

In the Factory Page, Lockout Menu, set Read
Lockout Security to 2 and Set Lockout
Security to 2.

In the Factory Page, Lockout Menu, set Lock
Operations Page to 3 and Lock Profiling
Page to 2.

5. The operator wants to read the Operations
Page, Setup Page, Profiling Page, Diagnostics
Menu, Lock Menu, Calibration Menu and Cus-
tom Menus. The operator also wants to read and
write to the Home Page.

In the Factory Page, Lockout Menu, set Read

Lockout Security to 1 and Set Lockout
Security to 5.

In the Factory Page, Lockout Menu, set Lock
Operations Page to 2 and Lock Profiling
Page to 3.

Using Password Security

It is sometimes desirable to apply a higher level of
security to the control where a limited number of
menus are visible and not providing access to others
without a security password. Without the appropri-
ate password those menus will remain inaccessible.
If Password Enabled [PA5.E]in the Factory Page
under the Menu is set to on, an overriding
Password Security will be in effect. When in effect,
the only Pages that a User without a password has
visibility to are defined in the Locked Access Level
(L oL.L]prompt. On the other hand, a User with a
password would have visibility restricted by the Read
Lockout Security (- L o£]. As an example, with Pass-
word Enabled and the Locked Access Level ({ o C.L
set to 1 and [~ L o] is set to 3, the available Pages
for a User without a password would be limited to
the Home and Factory Pages (locked level 1). If the
User password is entered all pages would be acces-
sible with the exception of the Setup Page as defined
by level 3 access.

How to Enable Password Security

Go to the Factory Page by holding down the Infinity
@ key and the Advance @ key for approximately six
seconds. Once there, push the Down @ key one time
to get to the menu. Again push the Advance
key until the Password Enabled (P 85, €| prompt
is visible. Lastly, push either the up or down key to
turn it on. Once on, 4 new prompts will appear:

1. (L ol.L], Locked Access Level (1 to 5) correspond
ing to the lockout table above.

2. [rol L], Rolling Password will change the Cus-
tomer Code every time power is cycled.

3. [PAGS.y], User Password which is needed for a Us-
er to acquire access to the control.

4. (PAS.A), Administrator Password which is need-
ed to acquire administrative access to the control.

The Administrator can either change the User and

or the Administrator password or leave them in the
default state. Once Password Security is enabled they
will no longer be visible to anyone other than the
Administrator. As can be seen in the formula that
follows either the User or Administrator will need to
know what those passwords are to acquire a higher
level of access to the control. Back out of this menu
by pushing the Infinity @ key. Once out of the menu,
the Password Security will be enabled.

How to Acquire Access to the Control

To acquire access to any inaccessible Pages or
Menus, go to the Factory Page and enter the [{J{ o
menu. Once there follow the steps below:
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Note:
If Password Security (Password Enabled (PR 5.E]
is On) is enabled the two prompts mentioned below
in the first step will not be visible. If unknown,
call the individual or company that originally set-
up the control.

1. Acquire either the User Password ([P AS.y ] or the
Administrator Password (PR S.A].

2.Push the Advance key one time where the Code
C od €] prompt will be visible.

Note:

a. If the the Rolling Password is off push the Ad-
vance key one more time where the Password
(PASS] prompt will be displayed. Proceed to
either step 7a or 8a. Pushing the Up O or Down
O arrow keys enter either the User or Adminis-
trator Password. Once entered, push and hold
the Infinity @ key for two seconds to return to
the Home Page.

b. If the Rolling Password [~ o { { ] was turned on
proceed on through steps 3 - 9.

3. Assuming the Code [ g d £] prompt (Public Key)
is still visible on the face of the control simply
push the Advance key @ to proceed to the
Password (P 8665 ] prompt. If not find your way
back to the Factory Page as described above.

4. Execute the calculation defined below (7b or 8b)
for either the User or Administrator.

5. Enter the result of the calculation in the upper
display play by using the Up © and Down @ arrow
keys or use EZ-ZONE Confgurator Software.

6. Exit the Factory Page by pushing and holding the
Infinity @ key for two seconds.

Formulas used by the User and the Administrator to
calculate the Password follows:

Passwords equal:
7. User

a. If Rolling Password [~ o L L] is Off, Password
(PAGS5]equals User Password (PAG.u].

b. If Rolling Password (- g { L ]is On, Password
(PAS5S5]equals:
((PARS.u] x code) Mod 929 + 70

8. Administrator
a. If Rolling Password (- o L L ] is Off, Password
(PAGS5]equals User Password (PAG.A].

b. If Rolling Password (- g { { ]is On, Password
(PRSS]equals:
((PRS.A]x code) Mod 997 + 1000

Differences Between a User Without Password,
User With Password and Administrator

- User without a password is restricted by the

Locked Access Level ({ oC.L].

- A User with a password is restricted by the
Read Lockout Security [~ { o L] never having ac-
cess to the Lock Menu [ { ol].

- An Administrator is restricted according to the
Read Lockout Security [~ { o £] however, the Ad-
ministrator has access to the Lock Menu where
the Read Lockout can be changed.

Modbus - Using Programmable Memory
Blocks

When using the Modbus protocol, the RML features
a block of addresses that can be configured by the
user to provide direct access to a list of 80 user con-
figured parameters. This allows the user easy access
to this customized list by reading from or writing to
a contiguous block of registers.

To acquire a better understanding of the tables
found in the back of this guide (See Appendix: (Mod-
bus Programmable Memory Blocks) please read
through the text below which defines the column
headers used.

Assembly Pointer Addresses

- Fixed addresses used to define the parameter
that will be stored in the "Working Addresses",
which may also be referred to as a pointer. The
value stored in these addresses will reflect (point
to) the Modbus address of a parameter within the
controller.

Assembly Working Addresses

- Fixed addresses directly related to their associ-
ated "Assembly Definition Addresses" (e.g., As-
sembly Working Addresses 200 & 201 will as-
sume the parameter pointed to by Assembly Defi-
nition Addresses 40 & 41).

When the Modbus address of a target parameter is
stored in an "Pointer Register" its corresponding
working address will return that parameter’s ac-
tual value. If it’s a writable parameter, writing to its
working register will change the parameter’s actual
value.

As an example, Modbus register 410 contains the
Analog Input 1 Process Value (See Operations Page,
Analog Input Menu). If the value 410 and 411 is load-
ed into Assembly Pointer Addresses 90 and 91, the
process value sensed by analog input 1 will also be
stored in Modbus registers 250 and 251. Note that by
default all registers are set to the Hardware ID.

The table (See Appendix: Modbus Programmable
Memory Blocks) identified as "Assembly Definition
Addresses and Assembly Working Addresses" reflects
the assemblies and their associated addresses.
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Software Configuration
Using EZ-ZONE® Configurator Software

To enable a user to configure the RML control using
a personal computer (PC), Watlow has provided free
software for your use. If you have not yet obtained a
copy of this software insert the CD (Controller Sup-
port Tools) into your CD drive and install the soft-
ware. Alternatively, if you are viewing this document
electronically and have a connection to the internet
simply click on the link below and download the soft-
ware from the Watlow web site free of charge.

http://www.watlow.com/products/software/zone_config.cfm
Once the software is installed double click on the
EZ-ZONE Configurator icon placed on your desktop
during the installation process. If you cannot find the
icon follow the steps below to run the software:

1. Move your mouse to the "Start" button

2. Place the mouse over "All Programs"

3. Navigate to the "Watlow" folder and then the sub-
folder "EZ-ZONE Configurator"

4. Click on EZ-ZONE Configurator to run.

The first screen that will appear is shown below.

| —

Welcome to the EZ-ZONE®

AARMETAIIDATAD
This program makes it easy for you to

configure any of your EZ-ZONE®
products.

- NET Framework 3.5 Must Be Installed
-Latency Timer Must Be Set To 1
' -For the Converter. ensure Echo is set to
/ @« Configure a device while communicating

/ = Edit an existing configuration file to dow

« Download a configuration file in to a devic

- @ 2006 Watlow Electric and Manufacturing Company.

All rights reserved. Version: 5.00.
Cancel Help

| Next = | |
If the PC is already physically connected to the EZ-
ZONE RML control click the next button to go on-
line.

Note:
When establishing communications from PC to
the RML control an interface converter will be re-
quired. The Standard Bus network uses EIA-485 as
the interface. Most PCs today would require a USB
to EIA-485 converter. However, some PCs may still
be equipped with EIA-232 ports, therefore an EIA-
232 to EIA-485 converter would be required.
As can be seen in the above screen shot the software
provides the user with the option of downloading a
previously saved configuration as well as the ability
to create a configuration off-line to download later.
The screen shots that follow will take the user on-
line.

After clicking the next button above it is necessary to
define the communications port on the PC to use.

——
J3 Watlow EZ-ZONE® CON FIGURATO:R‘ l@ﬂg
— =

Select a Communications Port )

With which Communications Port do you want to
communicate?

|
| covs |
I

I Advanced
l

|

< Back | Mext = |

L Cancel Help

The available options allow the user to select "Try
them all" or to use a specific known communications
port. After installation of your converter if you are
not sure which communications port was allocated
select "Try them all" and then click next. The screen
to follow shows that the software is scanning for
devices on the network and that progress is being
made.

——
E Watlow EZ-ZONE® CONFIGURATOR

Seran Netwanrk for F7.Z0NF devire

When the EZ-ZONE device that you want to
configure appears in the list selectit, and click Next.

Available EZ-ZONE Devices:

Address | Device Name | Model Number
1 EZ-ZONERM RMLA-555B-AAAA

Cancel |

Help |

When complete, the software will display all of the
available devices found on the network as shown be-
low.

41 Watlow EZ-ZONE®

Seran Netwanrk for F7.Z0NF devire

When the EZ-ZONE device that you want to
configure appears in the list selectit, and click Next.

Available EZ-ZONE Devices:

Port Address | Device Name | Model Number Serial Number
COM5 1 EZ-ZONERM RMLA-555B-AAAA 11458
COM5 2 EZ-ZONERM RMHF-1111-AAAA 6204

| Repeat Sc |

|
< Back | Mext = I |

Cancel | Help |
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In the previous screen shot the RML is shown high-
lighted (address 11) to bring greater clarity to the
control in focus. Any EZ-ZONE device on the network
will appear in this window and would be available
for the purpose of configuration or monitoring. After
clicking on the control of choice simply click the next
button once again. The next screen appears below.

eter will appear in the center column. The grayed
out fields in the center column simply mean that this
does not apply for the type of sensor selected. As an
example, notice that when Volts is selected, TC Lin-
earization does not apply and is therefore grayed out.
To speed up the process of configuration notice that
at the bottom of the center column there is an oper-

E Watlow EZ-ZONE® CONFIGURATOR

Edit Device Settings On-Line - Model

Parameter Menus

RMLA-555B-AAAA
Click a Menu in the tree to view and edit its settings. Click Finish to save and exit.

Parameters: Setup: Analog Input 1

S~

Parameter Help

In the screen shot above notice that the device part
number is clearly displayed at the top of the page
(green highlight added for emphasis). When multiple
EZ-ZONE devices are on the network it is important
that the part number be noted prior to configuring so
as to avoid making unwanted configuration changes
to another control.

Looking closely at the left hand column (Parameter
Menus) notice that it displays all of the available
menus and associated parameters within the control.
The menu structure as laid out within this software
follows:

- Setup
- Operations
- Factory

Navigating from one menu to the next is easy and
clearly visible. Simply slide the scroll bar up or down
to display the menu and parameter of choice. As an
alternative, clicking on the negative symbol next to
Setup will collapse the Setup Menu where the Op-
erations Menu will appear next and perhaps deliver
more clarity for the area of focus by not displaying
unwanted menus and parameters. Once the focus is
brought to an individual parameter (single click of
mouse) as is the case for Analog Input 1 in the left
column, all that can be setup related to that param-

=8 gégtwug RM - Sensor Type [Volts j Configure the Inputs
= Analog Input TC Lmearlzatl-on J j Set the controller parameters to match
""" Analog Input 1 Units |Process - the sensors attached to the inputs.
""" Analog Input 2 Scale Low |0.00
----- Analog Input 3 . In Sensor Type, set the analog sensor
_____ Analog Input 4 N Scale High |20.00 type to match the device wired to this
----- Analog Input 5 Range Low |0 Process input.
----- Analog Input 6 -
----- Analog Input 7 i Range High |9999 Process If a thermocouple is wired to this input,
----- Analog Input 8 3 Process Error Enable |Off ﬂ set TC Linearization to match the
""" Analog Input 9 Process Error Low Value |0.00 thermocouple’s type.
----- Analog Input 10 -
..... Analog Input 11 Filter |0.5 If an RTD sensor is connected to this
..... Analog Input 12 Input Error Latching |Off a input, set RTD Leads to 2 for a 2-wire
& Digital IjO Display Precision |Whole 3 RTD or 3 for a 3-wire RTD.
[+ Action B H :
G- Limit Calibration Offset |0 Process In Units, set the type of units the sensor
- Output E Analog Input Value |0 Process will measure.
- Al
G-Alam Input Error |None (004005)
[H- Linearization
- Compare
&} Timer | Range: [ot Applicable
E ICDU_’“er - Copy Settings..
Cancel | Help | < Back | MNext = | Finish |

ation to copy settings. If Analog Input 1 and 2 are
the same type of sensor click on "Copy Settings"
where a copy from to copy to dialog box will appear
allowing for quick duplication of all settings.

Notice too, that by clicking on any of those items in
the center column that context sensitive help will ap-
pear for that particular item in the right hand col-
umn.

Lastly, when the configuration is complete click the
"Finish" button at the bottom right of the previous
screen shot. The screen that follows this action can
be seen below.
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Watlow EZ-ZONE® CON FIGURAT(_@‘EM
= i -

Finish Configuring a Device On-Line

If you save these settings in a file on this
computer, you can load the file into a
device or edit the file again later.

Choose one of the following options:

™ Print Conflauration

< = Save the configuration in a file and >

 Save the configuration in a file and sta

 Exit and do not save the changes in a

< Back | Mext = | Finish I

Although the RML control now contains the configu-
ration (because the previous discussion focused on
doing the configuration on-line) it is suggested that
after the configuration process is completed that the
user save this file on the PC for future use. If for
some reason someone inadvertently changed a set-
ting without understanding the impact it would be
easy and perhaps faster to download a saved configu-
ration back to the control versus trying to figure out
what was changed.

Of course, there is an option to exit without saving a
copy to the local hard drive.

After selecting Save above click the "Finish" button
once again. The screen below will than appear.

Save As

%o‘ 1« EZ-Zone Confi » Saved Ci > | 43 | Search Saved Configura.. P

+ Favorites 2 Name Date modified Type

l Organize ~ New folder E= e
B Desktop

|4 Downloads E

< Recent Places

® Creative Cloud File

No items match your search.

1 Libraries

i& Homegroup

LA 1n »

File name: EZRML-Zone 1 -

Save as type: lF_Z—ZONF_ Configuration Files(*.wcf) 'I

When saving the configuration note the location
where the file will be placed (Saved in) and enter the
file name (File name) as well. The default path for
saved files follows:

\Program Files\Watlow\EZ-ZONE CONFIGURA-
TOR\Saved Configurations

The user can save the file to any folder of choice.
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Function Block Descriptions

Each of the next several pages graphically shows each of
the RML function blocks. Note that as you view each you
will find text that is black and text that appears gray. The

Alarm Function

The Alarm function will cause the output to change
states when Alarm Source exceeds Alarm Set Points.

gray text represents inputs that are not currently available < 4/«1/%‘1@%‘1{9%4/
based on the functions defined use (red text). For instance, G, %] 4/%, <, 55 /@ C}
. . U, %, 4, Y, e S, '5&0@
when the defined use of the Analog Input function is set % OQ:%f @ % %00% /e% }?p By 9{{ %,
. . . . . Q I
for RTD, TC Linearization will appear gray. Ranges speci- o D % G % % K '”f ey oy
fied are in units or degrees F, if expressed in degrees C, the l l l l l l l l l l l l l l
range will be smaller.
Alarm Source Al State L__
A t F t —> Alarm Source Instance arm state >
ction runction Alarm Source Zone Alarm Latched }--»
. . . . ---» Alarm Source Error .
The Action Function will cause the action selected Alarm Silenced --»
to occur when Source Function A = ON and Active Alarm Clearable |--»
Level = High. The active level specifies when the ac- Contral L Alarm Working Process Value |[--»
: s o : : —— Control Loo
tion occurs. A digital vah;e that is hlg}} causes the P Alarm Working Set Point |--»
action function when Active Level = High. A digital Alarm E
. . . ITOr | --»
value that is low causes the action function when Ac- Overview Outout Val
tive Level = Low. Based on a given input (Digital 1/0, Instances - 16 per RML utpat varme
Event output, Logic function, etc), the Action func- AL 1) Alarm Menu
tion can cause other functions to occur. To name a GEE) Setup Page
iew, star:mlgland Stf?fppllég fil p%"ofllei sﬂenqmg alarms, Alarm Type : Off, Process
lilrn control loops ot and placing alarms in non- S ~.A) Alarm Source : None, Analog Input, Current,
alarm state. Power, Linearization, Math, Process Value,
Variable, Current Read
Note: [ /6A]Alarm Source Instance : 1 to 250
Notte: Act1];)n qunctlgn stelectlon is module type and 6 2H) Alarm Source Zone : 0 to 16
rt numbper naant.
pa u € ependa { 00P]Control Loop : 1 to 4
40;}(0 4 Ah Y] Alarm Hysteresis : 0.001 to 9,999.000
0
0*‘}(:; Q, %l» S [ AL 9] Alarm Logic : Close on Alarm, Open on Alarm
%, <o
U e ey [ AS5d) Alarm Sides : Both, High, Low
l l l [ AL o) Alarm Low Set Point : -1,999.000 to 9,999.000°F
Source Function A Alarm High Set Point: -1,999.000 to 9,999.000°F
—> Source Instance A Alarm Latching : Non-Latching, Latching
Acti Event Status |—» [ Ab L] Alarm Blocking : Off, Startup, Set Point, Both
ngﬁi’()irelw Alarm Si.lencing : Off, On
Instances - 8 per RMC (AdSP] Alarm Display : Off, On
_ AdL]Alarm Delay Time : 0 to 9,999 seconds
alt A‘C“““ Menu Alarm Clear Request : 0
SE¢&]Setup Page A5 ,r)Alarm Silence Request : 0
F n] Action Function : None, User Set Restore, Limit Reset*, [ AGE]Alarm State: Startup, None, Blocked, Alarm Low,
Alarm, Alarm High, Error
Silence Alarms, Control Loops Off and Alarms to Non-alarm
State, Force Alarm to Occur, Idle Set Point, Tune, Manual, (AL M7 Alarm Menu
Switch Control Loop Off, Remote Set Point, TRU-TUNE+ oPE -] Operation Page
Disable, Profile Disable, Profile Hold/Resume, Start Profile, ]
Function Instance : 0 to 25 [T AL o] Alarm Low Set Point : -1,999.000 to 9,999.000
G F n.R] Source Function A : None, Alarm, Compare, Counter, Digital (Ah .)Alarm High Set Point : -1,999.000 to 9,999.000
1/0, Profile Event Out A to H, Function Key, Limit, Logic,
Timer, Variable Alarm Clear Request : Ignore, Clear
(5 uA] Source Instance A : 1 to 250 Alarm Silence Request : Ignore, Silence
[52A) Source Zone A : 0 to 16 Alarm State : Startup, None, Blocked, Alarm Low,
L E ] Active Level : High, Low Alarm High, Error
* Not available in firmware release 6.0 and above
Alarm Latched : No, Yes
AL E) Action Menu Alarm Silenced : No, Yes
(0P ion P:
oPEr] Operation Page Alarm Clearable : No, Yes
Event Status : On, Off Alarm Working Process Value : -1,999.000 to 9,999.000
Alarm Working Set Point : -1,999.000 to 9,999.000
Error : None, Open, Shorted, Measurement Error, Bad
Cal Data, Ambient Error, Fail, Not Sourced
Output Value : On, Off
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Analog Input Function

4, Note:
“ This Function configures and connects physical
inputs to internal functions. Control Loop primary

l l l l l l l l l l l l l l IS(());II'(IZIE;) Lr;sitr?;(:; zrél'lst match Process Value or Ana-

Alarm State | --p s,

B,
F-> 7’0[‘ ’700@&6&& é}} 73@ &
—— & e, ,9 (),0)'01* ¢

s,y % o
F- NS <9/ % é’@ @ 8. e %0, 2 0,
%&@7 Q,l@ . % 0 {‘% t?é/ % sz, ‘9%, ’/z‘@ %, 0’% ’3’9 Oe@f

- DLLLLLLLITILILLY

Ly — 3| Analog Input
Alarm Error | _.,
Off Analog Input Analog Input Value | —»
Output Value |y Overview Input Error |--»
. Inst: -1to12 RML
When function = Off THEN Output Value = nstances - 2o Ao per
OFF Alarm State = None Alarm Indication = H 7, Analog Input Menu
None S EE] Setup Page
4/ 4/‘7/ 4/ 5‘% 4{;} Sensor Type : Off, Thermocouple, Millivolts, Volts, Milliamps,
%, 4/ 4/ 4/@,‘ «1/ [ '2 /@¢ / RTD 100 Ohm, RTD 1000 Ohm, 1K Potentiometer,
4, %«1/«1/%%/0» 2 958,92 G : ,
‘9% Jf"l c?z-o] '9% 2 00 80@ 0% e[ @[ © 2, ’,% Thermistor (optional)
77 '?:Z;y % ’0@ é’O 6’2 % 40/ 12(7 o”’l 010 94’@ 900&! ~ £.L | Number of RTD Leads: 2 or 3
l l l l l l l l l l l l l l { 1n]TC Linearization : B,C,D,E, F,J,K,N,R, S, T
Un &) Units : Absolute Temperature, Power, Process, Relative
Humidity
Alarm Source
] Al Sree Tnstance Alarm State |---» Scale Low : -100.00 to 1000.00
Alarm Source Zone Alarm Latched ---» ~5h 1) Scale High : -100.00 to 1000.00
---»! Alarm Source Error .
Alarm Silenced |- Range Low : -1,999.000 to 9,999.000
Alarm Clearable |- [r.h /J Range High :-1,999.000 to 9,999.000
Alarm Working Process Value | - Process Error Enable : Off, Low
—> Alarm Working Set Point N PE L] Process Error Low Value : -100.00 to 1,000.00
Alarm Error £.L) Thermistor Curve : Curve A, Curve B, Curve C, Custom
Process Outout Val T Resistance Range : 5k, 10k, 20k, 40k
utput vatue ; Filter : 0.0 to 60.0 seconds
When function= Process THEN Alarm Input Error Latching : Off, On
Variable = PI'OCGSS Value dE L Display Precision : Whole, Tenths, Hundredths, Thousandths
Calibration Offset : -1,999.000 to 9,999.000
[ A 1n] Analog Input Value : -1,999.000 to 9,999.000
~_ A ] Analog Input Menu
[0 PE ] Operation Page
[ A 1n] Analog Input Value : -1,999.000 to 9,999.000
.€ ] Input Error : None, Open, Shorted, Measurement Error, Bad
Cal Data, Ambient Error, RTD Error, Fail, Not Sourced
Calibration Offset : -1,999.000 to 9,999.000

Clear Latch Request : Clear, Ignore
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Compare Function
An error, when read, can indicate any of the follow-
ing: None, Open, Shorted, Measurement Error, Bad

0&0
‘% . Cal Data, Ambient Error, RTD Error, Fail, Math Er-
l l l l l l l l l l l l l l l l ror, Not Sourced, Stale
Tolerance is expressed in the same units as Source
— > Analog Input A. For the function to work properly Source A and
&P Analog Input Analog Input Value |—» . Properly
Off Source B must be without errors.
Input Error [--»
é’
?’
2 U, 0 0%, el o e %
7 & Loy, 4, “ 7
g %‘%' . N 8%, % i i i
(8 % e,yl}b J/ %0 0/‘5'1 ‘98[?0@&1
Source Function A
l l l l l l l l l l l l l l —»| Source Instance A Source Value A
Source Zone A Source Value B |
Analog Input “""? Source Error A
Analog Input Analog Input Value | » gomp?re
verview
Thermocouple Input Error [--» Source Function B Instances - 16 per RML
—»| Source Instance B p
Source Zone B Output Value |—»
~="? Source Error B Error [--»
2,
2,
"000&86)‘96}?’ “ é}fz%/ e/ ‘92'{ L PE| Compare Menu
(%0 &8, 62» ,% %é 9 'i?f ‘?325 GEE) Setup Page
@0,@) é’/@{/@ Yo S é}] A lé/e O,?,@yo J— -
01[ 0, ﬁ% 0, @; t?é/ 9/1, ). 100 Sop gy - F n] Function : Off, Greater Than, Less Than, Equal To, Not Equal
l l l l l l l l l l l l l l [ Eol]Tolerance : 0.0 to 9,999.000 units or F
Analog Tnput G F n.R] Source Function A : None, Analog Input, Current, Cool Power,
Analog Input Analog Input Value Heat Power, Pt?wer, Lmearlz.atlon, Math, Process Value, Set Point
. Closed, Set Point Open, Variable
Process & Potentiometer Input Error |--» —as Instance A - 1 to 250
(6 .A]Source Instance A : 1 to
6 2A] Source Zone A : 0 to 16
Source Function B : None, Analog Input, Current, Cool Power,
Heat Power, Power, Linearization, Math, Process Value, Set Point
73@, «%%Y é‘ / a/ d,‘?” (e Closed, Set Point Open, Variable
%&@. g (? o,. ‘?f’ % 4’(5 [ 5 .b]Source Instance B : 1 to 250
'5’0 ’/z‘ %1060‘%0 ’530[9 e, [ 625)Source Zone B : 0 to 16
l l l l l l l [ Er.h)Error Handling : False Bad, False Good, True Bad, True Good
Analog Input TW\ Compare Menu
[0 PE -] Operation Page
Analog Input Analog Input Value |—»
Thermistor Input Error L-_» [ Su.A] Source Value A : -1,999.000 to 9,999.000 units or F
[ Gu.b]Source Value B : -1,999.000 to 9,999.000 units or F
[ o.w] Output Value : Off, On
2, o
0y G
Ky é}?-oj%/ Q/Jéf"?’ < é}?-
s, r <9J» p %' cz (? o &
0‘)‘% ’/l é/ *5‘1 & i %, @, 0’
o % “Ser “Cor 0:;0 4
—» Analog Input
&np Source Function A
Analog Input Analog Input Value | —»  —> Source Instance A Source Value A |5
RTD Input Error Source Zone A
p TT">  -==>» Source Error A Source Value B |
Compare
Off
Source Function B
Source Instance B
Source Zone B Output Value |—»
---» Source Error B
Error [--»
No Compare, Output Value = OFF
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& %’&
Q,)%' ‘9007/.
%

1]

%,

@

7
Ve Qy;
% %C’e 4%0

L

Source Function A Source Function A
— 5| Source Instance A Source Value A |5 —> Source Instance A Source Value A |
Source Zone A Source Zone A
---» Source Error A Source Value B 5 --->» Source Error A Source ValueB |5
Compare Compare
Greater Than Not Equal To
Source Function B Source Function B
Source Instance B Source Instance B
Source Zone B Output Value —» Source Zone B Output Value |—»
---» Source Error B ---» Source Error B
Error L--» Error L--»
A>B, Output Value = ON A not equal B, Output Value = ON
& &,
22, &
% 0’(%0 % 77"/@% %
%, %’60 %y %, 07/,‘%0
Source Function A Source Function A
—> Source Instance A Source Value A | — 3| Source Instance A Source Value A
Source Zone A Source Zone A
--->» Source Error A Source Value B | ---»  Source Error A Source Value B |5
Compare
Compare Greater or Equal
) Less Than . q
Source Function B N Source Function B
—> Source Instance B Source Instance B
Source Zone B Output Value |—» Source Zone B Output Value —»
---» Source Error B ---» Source Error B
Error [--» Error L--»
A<B, Output Value = ON A>=B, Output Value = ON
3, 3,
2, 2,
% . zfé/@,‘; (%007 (%00 %,:?(%007.
U U % oy gy e
Source Function A Source Function A
—> Source Instance A Source Value A | —> Source Instance A Source Value A |
Source Zone A Source Zone A
--->» Source Error A Source ValueB |5 ---» Source Error A Source Value B |,
Compare Compare
Equal To Less or Equal
Source Function B Source Function B
—> Source Instance B —> Source Instance B
Source Zone B Output Value Source Zone B Output Value |
---» Source Error B ---» Source Error B
Error L--» Error L--»
A=B, Output Value = ON A<=B, Output Value = ON
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Counter Function

Function counts up or down from Load Value and produces
Output Value = On when Count = Target Value.

Note:

Count value clears on power loss.

Load Value restored on power up.
Counter Operation:
Whenever a prescribed clock transition occurs with-
out an error on source B the count will be equal to
the Load Value.
If Function is an Up Counter:
Whenever a prescribed clock transition occurs with-
out an error on Source A the count will increment by
+1. If the count is equal to 9,999 when the transition
occurs count will be 1 after transition.
If Function is a Down Counter:
Whenever a prescribed clock transition occurs with-
out an error on Source A the count will decrement by
-1. If the count is equal to 0 when the transition oc-
curs the count will be 9,999 after transition.

An error, when read, can indicate any of the following:
None, Open, Shorted, Measurement Error, Bad Cal Data,
Ambient Error, RTD Error, Fail, Math Error, Not Sourced,
Stale

0% %4
G, ¢o
4 Yo g <
4’0 L% ‘“l‘p %
'? (9 e %
Source Function A R
—>| Source Instance A Count
Source Zone A
---» Source Error A Source Value A |
Source Function B Source Value B ’
—>| Source Instance B Output Value | »

Source Zone B

Source Error B Error [--»

Counter

Overview
Instances - 16 per RML

L &~ ) Counter Menu
G EE]Setup Page

Function : Up, Down

Source Function A : None, Alarm, Compare, Counter, Digital I/O, Profile
Event Out A to H, Function Key, Logic, Timer, Variable

Source Instance A : 1 to 250
Source Zone A : 0 to 16

Source Active State A (Active State Clock) : High (rising), Low (falling),
Both (rising & falling)

G F n.A) Source Function A : None, Alarm, Compare, Counter, Digital I/O, Profile
Event Out A to H, Function Key, Logic, Timer, Variable

[6 .b)Source Instance B : 1 to 250

[626)Source Zone B: 0 to 16

Source Active State B (Active State Load) : High, Low
Load Value : 0 to 9,999

(£~ 9&] Target Value : 0 to 9,999

["L A& Latching : No, Yes

L €] Counter Menu
~ G £ Operation Page

["€nkt]Count:0to 9,999

[ G u.AlSource Value A : Off, On
[ Sub] Source Value B : Off, On
[ o.u) Output Value : Off, On

Custom Function

2 foyl

078 %f‘e 0

|

Custom
Overview

Instances - 20 per RML

U5k Custom Menu
F Ac &) Factory Page

Parameter : None, Process, Calibration
Offset, Display Units, User Settings Restore,
Alarm Low Set Point, Alarm High Set Point,
Alarm Hysteresis, Set Point, Active Process
Value, Active Set Point, Open-Loop Set Point,
Autotune, Control Mode, Heat Power, Cool
Power, Time Integral, Time Derivative, Dead
band, Heat Proportional Band, Heat
Hysteresis, Cool Proportional Band, Cool
Hysteresis, Ramp Rate, TRU-TUNE+ Enable,
Idle Set Point, Custom, Profile Start, Profile
Action Request, Guaranteed Soak Deviation
Value, Current, Limit Low Set Point, Limit
High Set Point, Limit Hysteresis, Limit Status

Instance ID : 1 to 24

Diagnostic Function

Part Number

Software Revision

Software Build Number

Serial Number

Date of Manufacture

Diagnostics Hardware ID
Overview Device Status
Instances - 1 per RML ,ice Name

RN

(d +A9) Diagnostics Menu
FAc t]Factory Page

Part Number: scrolls on display
Software Revision: 1.00, ...

Software Build Number : 0, 1, 2, ...
[ G6n)Serial Number : xxxxxx

Date of Manufacture : YWW format

Hardware ID : 114 (RML)
Device Status : OK, Fail
Device Name : EZ-ZONE RM

Watlow EZ-ZONE® RML Module .

Chapter 6 Features



Digital Input/Output Function

Note:

Input Value is passed to either profile event inputs or ac-

tion function blocks.

Output Value determined by Source A and Digital Out-

put Function.

Output Function Output State

—> Output Function Instance
Source Zone A Digital /O Value | »
Digital 10 Error [--»
Overview

Instances - 0 or 7 per RML

d o) Digital I/O Menu
G EE] Setup Page

Direction : Output, Input Voltage, Input Dry Contact

[ F ) Output Function : Off, Analog Input, Alarm, Cool Power, Heat
Power, Compare, Counter, Digital I/O, Profile Event Out A to H,
Function Key, Logic, Linearization, Math, Process Value, Special
Function Output 1 to 4, Timer, Variable

Output Function Instance : 1 to 250

[62A)Source Zone A : 0 to 16

[ 0.L &) Output Control : Fixed Time Base, Variable Time Base
[ o.£ &) Output Time Base : 0.1 to 60.0 seconds

["o. o) Output Low Power Scale : 0.0 to 100.0 %

["a.h 4] Output High Power Scale : 0.0 to 100.0 %

[ d 10]Digital /O Menu
[ G5E¢&]Operation Page

d .5 Input State : On, Off
[ doa.5) Output State : On, Off

Digital Input Value : On, Off

An error, when read, can indicate any of the following:

None, Open, Shorted, Measurement Error, Bad Cal Data,
Ambient Error, RTD Error, Fail, Math Error, Not Sourced,

Stale

2
2
@0%0
—» Digital Input Value Input State [
Digital I/O Value |5
.. Error [-_5
Digital 10 as Input
o, G
Qg
02 '%‘,9.
O, (![ éo L
g, Lor 9 5% g
%, oy, 0
1"670 lcb %@@ @1‘& 61,.&
oy g %o "
Output Function
—> Output Function Instance Output State
Source Zone A Digital /O Value | »
.. Error | --»
Digital IO as Output

Global Function

&5 ¢ Y,
. . 8y
U eo‘}é% %”@ [o"@

Ll

Global

Overview
Instances - 1 per RML

Output Value —»

9¢ 65¢ ] Global Menu
G E £ ) Setup Page

L _F]Display Units : F, C
AC Line Frequency : 50 Hz, 60 Hz

[dPr G| Display Pairs : 1 to 10
User Settings Save : None, User Set 1, User Set 2*

User Settings Restore : None, User Set 1, User Set 2, Factory

* Starting with firmware release 6, there is only one User Set.

Watlow EZ-ZONE® RML Module
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Limit Function

This function uses a dedicated input and the output
will change state when Source A exceeds limit set
points. The limit, when tripped, must be manually
cleared to reset the output and clear the message.
The Analog Input and mechanical relay output are
dedicated to each limit loop and are located in same
module.

Linearization Function

This function will take an analog Source A and re-
linearize using a 10-point offset, then add Offset and
produce an Output Value.

An error, when read, can indicate any of the follow-
ing: None, Open, Shorted, Measurement Error, Bad
Cal Data, Ambient Error, RTD Error, Fail, Math Er-
ror, Not Sourced, Stale

%,
‘o % 4, Oy 4, %, 4y, Y 4, O 43, %, 4, Oy, 4o O 45, O Y
(%’& ['% ;. 4, "’012% P %"’(j?%% "!lz%f s P e P Sy l/;%llf'o"f Sl
l/ <’7[ s G '97/ (%/' g, 0/&‘%,‘ 2 '%,' '%/ %, 4, Xz’:,"%/ o, ‘0, <0, %, 0’0{ 01?-
d{% %{) 2 [j 2 Ty s, 011'211”!?‘7/90[‘?1'00, liolg0‘5"’50’6‘(0’6'0"}0’20’6’ O/d,lc,'g@;‘glja 29 Bey
5 Ly, Ly, .
L) 2y i 4 VO LP PPy
) L K 0y
[].‘515& ,y )Q Oy, 5 e,
Uy D, S PACIRE
l&‘ 67@@ {l h’[ lp ‘Z‘p (%Q Source Function A Source Value A
Q. 85, Loy, Oy, O, Y : s ource Value A | —»
W Sy W Ly oy “op oy —>| Source Instance A Linearization
Source Zone A Overview Output Value | —»
l l l l l l l -==> Source Error A Instances - 16 per RML Error |--»
L nr]Linearization
. . Se dage
—> Source Function A Limit Message --» 5E&]Setup Page
Source Instance A — .
P [ Fn)Function : Off, Interpolated, Stepped
---» Source Error A Limit State ---»
G F n.A] Source Function A : None, Analog Input, Current, Cool Power, Heat Power,
Limit Status |--» Power, Linearization, Math, Process Value, Set Point Closed, Set Point Open,
. . Variable
lelt S .A]Source Instance A : 1 to 250
OVeereW [ 62A]Source Zone A : 0 to 16
Instances - 0 to 12 per RML Un &) Units : Source, None, Absolute Temperature, Relative Temperature, Power,
[ p p
0 Val Process, Relative Humidity
utput Value —, .P 1) Input Point 1 : -1,999.000 to 9,999.000
. A7 Limit M [P, 1) Output Point 1 :-1,999.000 to 9,999.000
imi enu
= S”El:’ Setup P Input Point 2 : -1,999.000 to 9,999.000
ety age
prag [ oP2] Output Point 2 : -1,999.000 to 9,999.000
m Limit Sides : Both, High, Low +P.3] Input Point 3 : -1,999.000 to 9,999.000
L . [0 P.3] Output Point 3 : -1,999.000 to 9,999.000
L.~ Y] Limit Hysteresis : 0.001 to 9,999.000 [,P4) Input Point 4 : -1,999.000 to 9,999.000
SPL A Set Point (Maximum) High Limit : -1,999.000 to 9,999.000 ["oPH4]Output Point 4 : -1,999.000 to 9,999.000
. .. .. PS5 Input Point 5 : -1,999.000 to 9,999.000
G PL L] Set Point (Minimum) Low Limit : -1,999.000 to 9,999.000 ' )
[0 P5] Output Point 5 : -1,999.000 to 9,999.000
L h.5) Limit High Set Point : -1,999.000 to 9,999.000 (P Input Point 6 : -1,999.000 to 9,999.000
Limit Low Set Point: -1,999.000 to 9,999.000 [ oP&) Output Point 6 : -1,999.000 to 9,999.000
G F n.R) Source Function: None, Digital I/O, Function Key, Variable Input Point 7 : -1,999.000 to 9,999.000
Source Instance: 1 to 250 0P.7] Output Point 7 : -1,999.000 to 9,999.000
’ [ 1P8] Input Point 8 : -1,999.000 to 9,999.000
(52.R] Source Zone: 0 to 16 0P8 Output Point 8 : -1,999.000 to 9,999.000
] Limit Clear Request: Ignore or Clear [ +P9] Input Point 9 : -1,999.000 to 9,999.000
q
Limit State: Off, None, Limit High, Limit Low, Error [CoP.3]Output Point 9 : -1,999.000 to 9,999.000
+P_10] Input Point 10 : -1,999.000 to 9,999.000
[ imi [oP_18] Output Point 10 : -1,999.000 to 9,999.000
(L P 7]Limit Menu
P E ) Operation Page
oPE-|Op 9 L nr]Linearization Menu
L. . ‘0 PE -] Operation Page
[L .6 Limit Low Set Point : -1,999.000 to 9,999.000
Limit High Set Point : -1,999.000 to 9,999.000 (5w Source Value A :-1,999.000 to 9,999.000
Limit Clear Request o F 6] Offset : -1,999.000 to 9,999.000
.. .. . .. [ 0. Output Value : -1,999.000 to 9,999.000
! GF|Limit State: Off. None. Limit High. Limit Low. Error
%.%, 4 % ¢ %% 4 % 4 % 4 O 0, 4 0 0/0001
%, %‘1/%01%01,50 e 2o e s 2 s 0 20 {%6'00,04"0;%0;0{00;%0;‘}’0;'0’4 gy
Yy, G, O O i g O O, U, i, i g B, 0 iy iy i i, O
0 sy Q5 U o 5 5 U g U ey 5 g o S 50 e 5 g gy G B
Source Function A ) . . S Value A
—>| Source Instance A Linearization ource vatue
Source Zone A Off Output Value |—»
--=> Source Error A
Error (--»
Output Value equals Source A Value
Watlow EZ-ZONE® RML Module e 94 o Chapter 6 Features



9
4, g, 4, %, 4, O, 4, O, 4, O, 4, Ot 4, s, 4, O, 4y, O,
B, P P P 52 P P e P P 2 P [ ,;3%« 2 e L e

e, Yp %
R IR

»

0 ;"}: f'}t ;”‘il ;”é ;@ 50('?: ;@5%2‘6,%; ;%;% o

9

Lh L Gy
/,][&0/0[;/0[ Zog e , Oge

9 oo e

RSN AN NN !

Source Function A . 3 ) Source Value A >

—> Source Instance A Linearization
Source Zone A Output Value |—»

--=> Source Error A Interpolated
Error |--»

IF Source A < Input Point 1 THEN Output Value =
Output Point 1 + Offset

ELSE WHILE ((Source A > Input Point n) AND (In-
put Point n < Input Point n+1)) n = n+1 UNTIL n is
largest valid value. IF ((Source A >= Input Point n-1)
AND (Input Value < Input Point n)) THEN Output
Value = (Source A - Input Point n-1) * (Output Point n
- Output Point n-1) / (Input Point n - Input Point n-1)
+ Output Point n-1 + Offset ELSE Output Value =
Output Point n + Offset WHERE n = 1 to 10

0, 4 6 O 4 O 4 O 4. 0 0, 4.0 0,, 4, %,

g, L, Y, Ly s, Gy, sy Ly Yy Ly s, Ly, L, 0, sy Ly ) U,

52 P (% (L 20 P L Pt e P éf‘lf S Py P e (g'o‘l/ P :’ oS
p Uy 3 %,

4
Yy, 424 0
ey, oy, ‘o5, “op, “0, <05 “o5 ‘05, {05, ‘0, 0, 05 O <0y O, o oy Y0y U, A,
iy sy o o [ 5 g gl e e o g e ot g g Y o o Jot ¥ 1, 0y s

VIV b bbbl

Source Function A . . . Source Value A >
—> gource Instagce A Linearization " "
ource Zone e Output Value —»
---> Source Error A Stepped
Error f--»

WHILE (Source A < Input Point n) n = n+1 FROM n
= 2 UNTIL n is largest valid value

Output Value = Output Point n-1 + Offset

Note: if Source A < Input Point 2 then Output Value
= Output Point 1; if Source A < Input Point 3 then
out = Output Point 2; etc If Source A > last Input
Point the Output Value = last Output Point.

The list of Input Point values are assumed to be in
increasing order. If Input Point n < Input Point n-1
THEN Output Value = Output Point n-1

Logic Function

Error Handling

Function l l

-

-

-

-

-

-

-

-

Source Function A
Source Instance A
Source Zone A
Source Error A

Source Function B
Source Instance B
Source Zone B
Source Error B

Source Function C
Source Instance C
Source Zone C
Source Error C

Source Function D
Source Instance D
Source Zone D
Source Error D

Source Function E
Source Instance E
Source Zone E
Source Error E

Source Function F
Source Instance F
Source Zone F
Source Error F

Source Function G
Source Instance G
Source Zone G
Source Error G

Source Function H
Source Instance H
Source Zone H
Source Error H

Source Value A
Source Value B
Source Value C
Source Value D
Source Value E
Source Value F

Source Value G

PR

Source Value H

Logic
Overview
Instances - 16 per RML

Output Value —»

Error |--»

An error, when read, can indicate any of the following:

None, Open, Shorted, Measurement Error, Bad Cal
Data, Ambient Error, RTD Error, Fail, Math Error,
Not Sourced, Stale

Watlow EZ-ZONE® RML Module .
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{ 9L Logic Menu
GE &) Setup Page

F n] Function : Off, AND, OR, Equal To, NAND, NOR, Not Equal To, Latch, RS
Flip Flop

G F nA) Source Function A : None, Alarm, Compare, Counter, Digital I/O, Profile
Event Out A to H, Function Key, Limit, Logic, Special Function Output 1 to 4,
Timer, Variable

Source Instance A : 1 to 250
[62AR)Source Zone A : 0 to 16
G F nb) Source Function B : None, Alarm, Compare, Counter, Digital I/O, Profile

Event Out A to H, Function Key, Limit, Logic, Special Function Output 1 to 4,
Timer, Variable

[6 .6)Source Instance B : 1 to 250
[625)Source Zone B: 0 to 16

Source Function C : None, Alarm, Compare, Counter, Digital I/O, Profile
Event Out A to H, Function Key, Limit, Logic, Special Function Output 1 to 4,
Timer, Variable

[6 L) Source Instance C : 1 to 250
[ 62L)Source Zone C: 0 to 16

G F nd) Source Function D : None, Alarm, Compare, Counter, Digital I/O, Profile
Event Out A to H, Function Key, Limit, Logic, Special Function Output 1 to 4,
Timer, Variable

6 .d)Source Instance D : 1 to 250
52d]|Source Zone D : 0 to 16

Source Function E : None, Alarm, Compare, Counter, Digital I/O, Profile
Event Out A to H, Function Key, Limit, Logic, Special Function Output 1 to 4,
Timer, Variable

"6 .£)Source Instance E : 1 to 250
[ 62E)Source Zone E : 0 to 16

Source Function F : None, Alarm, Compare, Counter, Digital I/O, Profile
Event Out A to H, Function Key, Limit, Logic, Special Function Output 1 to 4,
Timer, Variable

Source Instance F : 1 to 250
[ 62F)Source Zone F : 0 to 16

6 F n.9] Source Function G : None, Alarm, Compare, Counter, Digital 1/0, Profile
Event Out A to H, Function Key, Limit, Logic, Special Function Output 1 to 4,
Timer, Variable

[6 .9)Source Instance G : 1 to 250
[628)Source Zone G : 0 to 16

(GF n.h] Source Function H : None, Alarm, Compare, Counter, Digital I/O, Profile
Event Out A to H, Function Key, Limit, Logic, Special Function Output 1 to 4,
Timer, Variable

6 .h]Source Instance H : 1 to 250
[62h]Source Zone H: 0 to 16
[ €r.h)Error Handling : True Good, True Bad, False Good, False Bad

£ 9L Logic Menu
o PE ]| Operation Page

SR Source Value A : Off, On
[ 8u.b) Source Value B : Off, On
[ 6u.L) Source Value C : Off, On
("G u.d]Source Value D : Off, On
[ G4 .E)Source Value E : Off, On
[ 6§ uF)Source Value F : Off, On
“15u.9) Source Value G : Off, On
~[6u.h] Source Value H : Off, On
[ o.u) Output Value : Off, On

Function l l Error Handling

Source Function A
Source Instance A
Source Zone A
Source Error A

Source Function B
Source Instance B
Source Zone B
Source Error B

Source Function C
Source Instance C
Source Zone C
Source Error C

Source Function D
Source Instance D
Source Zone D
Source Error D

Source Function E
Source Instance E
Source Zone E
Source Error E

Source Function F
Source Instance F
Source Zone F
Source Error F

Source Function G
Source Instance G
Source Zone G
Source Error G

Source Function H
Source Instance H
Source Zone H
Source Error H

Source Value A
Source Value B
Source Value C
Source Value D
Source Value E
Source Value F
Source Value G

Source Value H

bbb

Logic
AND

Output Value —»

Error |--»

A*B*C*D*E*F*G*H=O0N

Function l l Error Handling

Source Function A
Source Instance A
Source Zone A
Source Error A

Source Function B
Source Instance B
Source Zone B
Source Error B

Source Function C
Source Instance C
Source Zone C
Source Error C

Source Function D
Source Instance D
Source Zone D
Source Error D

Source Function E
Source Instance E
Source Zone E
Source Error E

Source Function F
Source Instance F
Source Zone F
Source Error F

Source Function G
Source Instance G
Source Zone G
Source Error G

Source Function H
Source Instance H
Source Zone H
Source Error H

Source Value A
Source Value B
Source Value C
Source Value D
Source Value E
Source Value F

Source Value G

PRI

Source Value H

Logic
NAND

Output Value |—»

Error (--»

A*B*C*D*E*F*G*H=0N

Watlow EZ-ZONE® RML Module .
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Function l l Error Handling

Function l l Error Handling

Source Function A Source Value A > Source Function A Source Value A | »
—> Source Instance A —> Source Instance A

Source Zone A Source Value B |, Source Zone A Source Value B | —»
- E A -==» S Error A

Source Error Source Value C |, ouree B Source Value C >

Source Function B Source Value D R Source Function B Source Value D | »
—> Source Instance B —> Source Instance B

Source Zone B Source Value E |—» Source Zone B Source Value E | —»
---» Source Error B ---» Source Error B

Source Value F —— Source Value F ——»

Source Function C Source Value G > Source Function C Source Value G |—»
—> Source Instance C v " —> Source Instance C

Source Zone C Source Value H | —» Source Zone C Source Value H |—»
---» Source Error C ---» Source Error C

Source Function D Source Function D
—> Source Instance D —>  Source Instance D

Source Zone D . Source Zone D .
---» Source Error D Logic ---> Source Error D Logic

OR Not Equal

Source Function E Source Function E
—> Source Instance E —> Source Instance E

Source Zone E Source Zone E
---» Source Error E ---» Source Error E

Source Function F Source Function F
—> Source Instance F —> Source Instance F

Source Zone F Source Zone F
---» Source Error F ---» Source Error F

Source Function G Source Function G
—>  Source Instance G —> Source Instance G

Source Zone G Source Zone G
---» Source Error G ---» Source Error G

Source Function H Source Function H
—> Source Instance H Output Value —» —> Source Instance H Output Value |—»

Source Zone H Source Zone H
---» Source Error H Error [--» ---» Source Error H Error ---»

A+B+C+D+E+F+G+H=0N IfA#B#C#D#ZE #F # G # H then ON

Function i i Error Handling

Function i i Error Handling

Source Function A Source Value A | —» Source Function A >
—> Source Instance A —> Source Instance A Source Value A
Source Zone A Source Value B |—» Source Zone A Source Value B | —»
-=-> Source Error A -==> Source Error A
Source Value C |, Source Value C |,
Source Function B Source ValueD |—» Source Function B >
—> Source Instance B —> Source Instance B Source Value D
Source Zone B Source ValueE | —» Source Zone B Source Value E | —»
---» Source Error B ---» Source Error B
Source Value F —» Source Value F —»
Source Function C Source Value G —» Source Function C >
—> Source Instance C —> Source Instance C Source Value G
Source Zone C Source Value H |—» Source Zone C Source Value H |—»
---»  Source Error C ---» Source Error C
Source Function D Source Function D
—> Source Instance D —> Source Instance D
Source Zone D . Source Zone D .
---» Source Error D Logic --->» Source Error D Logic
NOR Equal
Source Function E Source Function E
—> Source Instance E —> Source Instance E
Source Zone E Source Zone E
---» Source Error E ---» Source Error E
Source Function F Source Function F
—> Source Instance F —> Source Instance F
Source Zone F Source Zone F
---» Source Error F ---» Source Error F
Source Function G Source Function G
—> Source Instance G —> Source Instance G
Source Zone G Source Zone G
---» Source Error G ---»  Source Error G
Source Function H Source Function H
—> Source Instance H Output Value |—» —> Source Instance H Output Value |—»
Source Zone H Source Zone H
---> Source Error H Error |--» ---» Source Error H Error --»

A+B+C+D+E+F+G+H=0N

IfA=B=C=D=E=F =G =H then ON

Watlow EZ-ZONE® RML Module
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Function i i Error Handling

Source Function A
Source Instance A
Source Zone A
Source Error A

Source Function B
Source Instance B
Source Zone B
Source Error B

Source Value A

Source Value B

Logic
Latch

Output Value

Error

RN

—>

Fo->

Output Value follows A, unless B = ON
Latch Output while B = ON

Function i i Error Handling

Source Function A
Source Instance A
Source Zone A
Source Error A

Source Function B
Source Instance B
Source Zone B
Source Error B

Source Value A

Source Value B

Logic
RS Flip Flop

Output Value

Error

Phivielhl

—>

F-->

_I" A Sets Output Value ON
_I" B Resets Output Value OFF

Function l l Error Handling

-

-

Poivielhl

-

N Logic
Off

-

--- >

--- >

—> Output Value |—»

[N Error --»

Output Value = Off

Math Function

The Math function block accepts up to 4 Analog Inputs and
performs a programmed math function to derive an output
value with Filter and Offset values applied. One digital in-
put is used for enabling or disabling Process and Deviation
Scale and some math operations must be performed in the

user's units.

Functions may combine multiple inputs. Those
inputs may have incompatible units from a logical
point of view. As a result, unless otherwise indicated,
the presentation of the output value is the same as
Source A. This accommodates temperatures being
multiplied, divided and offset by constants and pro-
cess inputs.

Only inputs pointed to a source are used in the calcula-
tions.
An error, when read, can indicate any of the following:

None, Open, Shorted, Measurement Error, Bad Cal Data,
Ambient Error, RTD Error, Fail, Math Error, Not Sourced,
Stale

Watlow EZ-ZONE® RML Module
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S z?
ﬁ 0‘?/2/@(;060%&’@ %, 0
O ey o, {s% % % ey, B,
Source Function A
—> Source Instance A Source Value A
Source Zone A
---» Source Error A Source Value B
Source Function B Source Value C
—> Source Instance B Source Value D
Source Zone B
-==» Source Error B Source Value E
Source Function C
—> Source Instance C
Source Zone C
---»  Source Error C Math
Overview
Source Function D  Instances - 16 per RML
—> Source Instance D
Source Zone D
--=»  Source Error D
Source Function E
—> Source Instance E Output Value
Source Zone E
-==» Source Error E Error

—>

F-->

1AE| Math Menu

SEE|Setup Page

[ F ] Function : Off, Average, Process Scale, Deviation Scale, Switch Over,
Differential, Ratio, Add, Multiply, Absolute Difference, Minimum,
Maximum, Square Root, Sample and Hold, Pressure to Altitude,
Dewpoint

Source Function A : None, Analog Input, Current, Cool Power, Heat
Power, Power, Linearization, Math, Process Value, Set Point Closed,
Set Point Open, Variable

5 .A) Source Instance A : 1 to 250
52A) Source Zone A : 0 to 16
GF nb) Source Function B : None, Analog Input, Current, Cool Power, Heat
Power, Power, Linearization, Math, Process Value, Set Point Closed,
Set Point Open, Variable
5 b Source Instance B : 1 to 250
525 Source Zone B : 0 to 16
GF nL) Source Function C : None, Analog Input, Current, Cool Power, Heat
Power, Power, Linearization, Math, Process Value, Set Point Closed,
Set Point Open, Variable
[G L] Source Instance C : 1 to 250
52L) Source Zone C: 0 to 16
S F nd) Source Function D : None, Analog Input, Current, Cool Power, Heat
Power, Power, Linearization, Math, Process Value, Set Point Closed,
Set Point Open, Variable
S. 1d]) Source Instance D : 1 to 250
[ 52d]Source Zone D : 0 to 16

[SF n.E] Source Function E : None, Alarm, Compare, Counter, Digital 1/0,
Profile Event Out A to H, Function Key, Logic, Timer, Variable

5 .E] Source Instance E : 1 to 250
5 2E]Source Zone E : 0 to 16
6.L o] Scale Low :-1,999.0 to 9,999.0

G.h 1] Scale High :-1,999.0 to 9,999.0

Un +£] Units : Source, None, Absolute Temperature, Relative Temperature, Power,
Process, Relative Humidty
r.Lo|Range Low :-1,999.0 t0 9,999.0

[ r.h 4] Range High : -1,999.0 to 9,999.0

[Py nE] Pressure Units : PSI, Torr, mBar, Atmosphere, Pascal
[Au nE]Altitude Units : Feet, Kilofeet

[F /L] Filter : 0.0 to 60.0 seconds

7AE] Math Menu
o PE ) Operation Page

[ Su.A]Source Value A :
[ Su.b]Source Value B : -1,999.000 to 9,999.000
[ 6u.L]Source Value C :-1,999.000 to 9,999.000
[ Su.d] Source Value D : -1,999.000 to 9,999.000
[ S u.E]Source Value E : Off, On

[ 0. Output Value : -1,999.000 to 9,999.000
[0 FGE] Offset : -1,999.000 to 9,999.000

-1,999.000 to 9,999.000

Error : None, Open, Shorted, Measurement Error, Bad Cal Data,
Ambient Error, RTD Error, Fail, Math Error, Not Sourced, Stale

%
%, %, o Lo,
Source Function A
—> Source Instance A Source Value A —»
Source Zone A
--->» Source Error A Source ValueB |,
—
—
—-- > —
—
N Math
Off
—
--->|
—> Output Value —»
kg Error |--»
Output Value = Filter [A + Offset]
Display units follows Source A
8, Sy %o
g, o e 0 K e
Yo [0 (& {%&é’é KON
Source Function A Source Value A N
—> Source Instance A
Source Zone A Source ValueB |,
---» Source Error A
—>
Source Function B
—> Source Instance B
Source Zone B Source Value E |,
---» Source Error B
—>
Math
T Process Scale
—>
-
Source Function E Output Value N
—> Source Instance E P
Source Zone E Error l--»
---»  Source Error E

If E = OFF, Output Value = Filter [(Range

High - Range Low) / (Scale High - Scale
Low) * (A - Scale Low) + Range Low +
Offset] If E = ON, Output Value = Filter
[B + Offset] Scale Low/High and Range

Low/High follows Source A display units.
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j}/fe 01}3

LLLLLLLL]

Source Function A
Source Instance A
Source Zone A
Source Error A

Source Function B
Source Instance B
Source Zone B
Source Error B

Source Function C
Source Instance C
Source Zone C
Source Error C

Source Function D
Source Instance D
Source Zone D
Source Error D

Source Value A
Source Value B
Source Value C

Source Value D

Math
Average

Output Value

Error

L

—

F-->

Output Value = Filter [(Average (A + B + C +
D)) + Offset] Display units follows the last
source that is temperature else follow Source A

P
4’0% )
%

KAY

RN NN

Source Function A
Source Instance A
Source Zone A
Source Error A

Source Function B
Source Instance B
Source Zone B
Source Error B

Source Function E
Source Instance E
Source Zone E
Source Error E

Source Value A

Source Value B

Source Value E

Math
Switch Over

Output Value

Error

PR

S

If E = OFF, Output Value = Filter [A +

Offset] If E = ON, Output Value =
Filter [B + Offset] Display units

follows active source.

& &
‘% i%;oﬁ {% ‘9’@@ (%% \"}/,e &’ R
LILLILL)] “ %%,

--->

--->|

Source Function A
Source Instance A
Source Zone A
Source Error A

Source Function B
Source Instance B
Source Zone B
Source Error B

Source Function E
Source Instance E
Source Zone E
Source Error E

Source Value A

Source Value B

Source Value E

Math
Deviation Scale

Output Value

Error

—>

FLL

—

o

If E = OFF, Output Value = Filter
[((Range High - Range Low) / (Scale High
- Scale Low)) * (A - Scale Low) + Range
Low + B + Offset] If E = ON, Output

Value = Filter [B + Offset] Scale Low/High
and Range Low/High follows Source A
display units.

Lidyb bl

e

--->

--->

--->|

--->|

Source Function A
Source Instance A
Source Zone A
Source Error A

Source Function B
Source Instance B
Source Zone B
Source Error B

Source Value A

Source Value B

Math
Ratio

Output Value

Error

PR

o

Output Value = Filter [(A /B) + Offset]
If display units of Source A = Source B,
no display units on output value, else
follow Source A
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(5,9
o, 0

%%,

) o

Lideblbbl

Source Function A
Source Instance A
Source Zone A
Source Error A

Source Function B
Source Instance B
Source Zone B
Source Error B

Source Value A

Source Value B

Math
Differential

Output Value

Error

Pl

F-->

Output Value = Filter [(A - B) + Offset]
Display units follows Source A plus

relative Source B

8
(4
0060

)
Y, i,

LLLLLLLLd

Source Function A
Source Instance A
Source Zone A
Source Error A

Source Function B
Source Instance B
Source Zone B
Source Error B

Source Function C
Source Instance C
Source Zone C
Source Error C

Source Function D
Source Instance D
Source Zone D
Source Error D

Source Value A
Source Value B
Source Value C

Source Value D

Math
Add

Output Value

Error

—

P

—

o

Output Value = Filter [A+ B+ C + D) +
Offset] Display units follows last
temperature source else follow Source A

U
0&0
2

Lidey bl

--- >

-—->

Source Function A
Source Instance A
Source Zone A
Source Error A

Source Function B
Source Instance B
Source Zone B
Source Error B

Source Function C
Source Instance C
Source Zone C
Source Error C

Source Function D
Source Instance D
Source Zone D
Source Error D

&
%%,
Source Value A —>
Source ValueB |,
Source Value C |5
Source Value D [—»
—
Math

Multiply
Output Value |5
Error (--»

Output Value = Filter [A*B*C * D) +
Offset] Display units follows last
temperature source else follow Source A

%
03}0
Q

&, O
%r &"96’1

Liysb bl

Source Function A
Source Instance A
Source Zone A
Source Error A

Source Function B
Source Instance B
Source Zone B
Source Error B

Source Function C
Source Instance C
Source Zone C
Source Error C

Source Function D
Source Instance D
Source Zone D
Source Error D

Source Value A
Source Value B
Source Value C

Source Value D

PRI

Math
Minimum

Output Value

Error

Output Value = Filter [Minimum Value
(A:B:C:D) + Offset] Display units
follows Source with minimum value.
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(7 . Ly &
00{’50 (‘}/3(@.0[2’9@; Q}o/] 1/2(8)0@6[
Source Function A —> ggﬁ;gg ﬁllsrégggg 113? Source Value A |—»
—> Sgﬁ;gg Izrtl)sl,:;grgce A Source Value A | —» Source Zone A
--= L
---» Source Error A Source Value B | Source Error A
—>
Source Function B — )
—> Source Instance B L
Source Zone B kg —>
---» Source Error B Ly
—>
--= Math
N Math Square Root
Absolute Difference ,
—> <
-
—> Output Value [
—> Output Value | g Error [--»
N Error L --»
Output Value = Filter [Sqr Root A +
. Offset]
Output V?Iue = Fllter [|A- B[+ Display units follows Source A
Offset] Display units follow Source A
plus relative Source B
8*"&4/‘(12‘
% ©e e y
Y KA S
&
&, 3
LLLLLLL]]
Source Function A Source Value A
l l l l l l l l l —> Source Instance A L
Source Zone A
-==»  Source Error A —>
Source Function A
—> Source Instance A Source Value A —» —
Source Zone A —> [
---»  Source Error A Source Value B —»
B >
Source Function B Source Value C
—> Source Instance B Source ValueD |—» —
Source Zone B
---» Source Error B N --- > Math
Pressure to Altitude
Source Function C
—> gource Instaréce C 7
ource Zone —-->|
--->» Source Error C Math
Maximum
Source Function D — Output Value |5
—> Source Instance D .
Source Zone D g Error --»
---» Source Error D
Output Value = Filter [Convert Source A in
Pressure to Altitude + Offset]
> Output Value Note: Pressure Altitude calculation is based on
N Error L--» the International Standard Atmosphere 1976.
Source A is a pressure signal and needs to be in
PSI units for the calculation. The calculation is
Output Value = Filter [Maximum accurate from sea level to 90,000 feet. It can be
Value (A : B : C : D) + Offset] used beyond this range in both directions, but
Displ " t‘ f 'H g ith with loss of accuracy. The standard is based on
1spiay units 10ll0ws ource wi an altitude of 0 feet (sea level) pressure of
maximum value. 14.6967 PSI and a temperature of 59 degrees F.

Result of calculation is in feet.
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%00 Yy, e

iy vbbl

Source Function A
—> Source Instance A
Source Zone A
---» Source Error A

Source Value A

N Source Value E

PLI

---> Math
Sample and Hold

-

Source Function E
—> Source Instance E
Source Zone E

--=-»  Source Error E Error |--»

Output Value |

If E = OFF, Output Value = Filter [A + Offset]
If E = ON, Output Value = Filter [last value
of A + Offset]

Display units follows Source A

v
ey, & O
%"/J j/l'-"z- @@l
Source Function A
—> Source Instance A Source Value A >
Source Zone A
---%» Source Error A Source Value B | —»
Source Function B
—> Source Instance B >
Source Zone B
---» Source Error B —>
—
> Math
Dewpoint
—
-
—> Output Value |
kg Error |--»

Output Value = Filter [427.26 * (CP *
B/8.8618)

/(17.27- (CP * B/ 8.8618)) + 32 +
Offset]

Source A is used for Calculated
Pressure or CP ;

Note: For dewpoint, Source A is
temperature (F) and Source B is RH
(%). Saturation pressure calculation is
identical to that used in wet/dry
bulb. Result is in degrees F.

Output Function

This function configures and connects physical outputs to
internal functions.

Note:

Digital Outputs not included on these sheets
An error, when read, can indicate any of the following:
None, Open, Shorted, Measurement Error, Bad Cal Data,
Ambient Error, RTD Error, Fail, Math Error, Not Sourced,
Stale

Output Function

—>| Output Function Instance Output Value —
Output Source Zone
---» Output Source Error

Output
Overview

Error |--»

Instances - 0 to 8 per RML

ok PE] Output Menu
S Et]Setup Page

[ F ) Output Function : Off, Alarm, Compare, Counter, Digital I/O,
Function Key, Linearization, Logic, Math, Timer, Variable, Limit
£ 1) Output Function Instance : 1 to 250

[ 62) Output Source Zone : 0 to 16

Output Control : Fixed Time Base
["o.£ &) Output Time Base : 0.1 to 60.0 seconds
[ o.l o] Output Low Power Scale : 0 to 100 %
["a.h 4] Output High Power Scale : 0 to 100 %

[ ow) Output Value : On, Off
[ . Output Value : 0 to 10.0 volts or 0 to 20.00 milliamperes
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Security Function

0, 00[
o 0?;0’[(:0’*265 Note:
('{o(,f%‘ 7;’3%,3*%,» Set on a Zone by Zone basis affecting any access
@, z‘% 228,28, using Standard Bus communications. Does not af-
oy e U Y% fect field protocols.. This is independent of the RUI
l l l l Security Setting.
If the Password is enabled, the user must enter the Pass-
. word to get to menus that have been blocked due to lock
8“?“2 }I::unct}on Inst Output Value —»  level settings. Rolling passwords require a new password
utput © Unctiohh “nstance each time the power has been cycled to the controller. It
Output Source Zone Error L__» . ) e
---> Output Source Error will be dlfferent f"or every controller. The gdmlnlgtrator
password is required to change the security settings even
OUtput if the user enters their password to override the security
Off settings.
K2
4, %
O, “2, B (?%,‘Jé( %y {g{;@‘ U p
0% % g, . Y65 O Cog” a0 By By (g, B
% 0{005% (2@5 0% «90)[ Ly, L R o St S, % 55,
8‘(0010!7}/};%11»0;% Y. W W X Y Ty Yo %y Yy o %y
0, (s
ot Lol bbbl
l l l l Security Function Block - Overview
Output Function Output Val ) .
—> Output Function Instance Hipub vatte Instances - 1 per RML
Output Source Zone Error L[__»
---» Output Source Error o Lock Menu
LOL -
OPtPUt F Ac £) Factory Page
Digital
Operations Page : 1 to 3
Profiling Page : 1 to 3
Password Enable : Off, On
Read Lock : 1 to 5
Write Security: 1 to 5
Locked Access Level : 1 to 5
Rolling Password : Off, On
User Password : 10 to 999
Administrator Password : 10 to 999
Ul o) Unlock Menu
F Ac £ Factory Page
Public Key : xxx
Password : xxx
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Timer Function

An error, when read, can indicate any of the following:
None, Open, Shorted, Measurement Error, Bad Cal Data,
Ambient Error, RTD Error, Fail, Math Error, Not Sourced,
Stale

<&
0(’”0{%0»
® ‘75;84
.
&, jp@@%e %f}'p
g, o, %, 2 e
UG Al % Ty

Source Function A

—> Source Instance A Source Value A >
Source Zone A
---» Source Error A Source Value B |—»

Source Function B Elapsed Time

—> Source Instance B Output Value —»
Source Zone B
---%»  Source Error B Error F--»
Timer
Overview

Instances - 16 per RML

£ 0 7-]Timer Menu
G Et]Setup Page

F n] Function : Off, On Pulse, Delay, One Shot, Retentive

Source Function A (Timer Run) : None, Alarm, Compare,
Counter, Digital 1/0, Profile Event Out A to H, Function
Key, Logic, Special Function Output 1 to 4, Variable

[6 .A]Source Instance A : 1 to 250
[ 6§2A) Source Zone A : 0 to 16
[SAS.A) Source Active State A (Timer Run) : High (rising), Low (falling)
Source Function B (Timer Reset) : None, Alarm, Compare,
Counter, Digital I/0, Profile Event Out A to H, Function
Key, Logic, Special Function Output 1 to 4, Timer,
Variable
[6 .6 Source Instance B : 1 to 250

[626]Source Zone B : 0 to 16

Source Active State B (Timer Reset) : High (rising), Low (falling)
[ & ) Time : 0 to 9,999 seconds

(L Ey)Active Level : High, Low

(£ 7~ Timer Menu
[0 PE ] Operation Page

Source Value A : Off, On
" [Su.b) Source Value B : Off, On

Elapsed Time : 0.0 to 9,999.000 seconds
o.u] Output Value : Off, On

&,
©,
0%-0
—) I
---> I
—
—> Output Value |
-—-> Error (--»
Timer
Off

Output Value = OFF
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Source Function A
—> Source Instance A Source Value A

—>
Source Zone A

=== Source Error A —>
Elapsed Time |—»

—> Output Value |—»
ke Error [--»

Timer
On Pulse

An On Pulse Timer is used to produce an output pulse of a constant
duration. It can be used as a minimum on time for compressor control
or other devices that do not want excessive cycling.

Timing Diagram of On Pulse with active state rising edge

high
Source A (Run) (6.8 &
Source Active State A : High
Source Value A [, 6A) low ——
on
Active Level
Output Value (g,y) off —I L] L
on — — —
Active Level [{ £ ]: Low
Output Value (g,y)
off . -
Time Time
Elapsed Time
0
Time (£ 4]
0
Timing Diagram of On Pulse with active state falling edge
Source A (Run) (6.8 high
Source Active State A : Low
Source Value A [ 6.A low
on -
Active Level [Leu] H ,9h
Output Value [o;u]
off
on — Time — Time
Active Level (L £ ]: Low
Output Value [g,u)
0 off
Elapsed Time
Time (& 4]
0
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Source Function A
—> Source Instance A Source ValueA |
Source Zone A
---» Source Error A —>
Elapsed Time [,
—> Output Value —»
- Error [--»
Timer
Delay

A delay timer is used to cause a delaying action. The delay can be made to happen on either
the leading or trailing edge. This can be used to keep short input pulses from propagating

or to have a secondary action occur at a known amount of time after the primary action; such
as, turning on successive output devices.

Source A

Source A
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Source Function A
—> Source Instance A Source Value A |—»
Source Zone A
---»  Source Error A —
Elapsed Time |5
—> Output Value —»
-—-> Error |--»
Timer
One Shot

The One Shot timer functions like a simple oven timer. The time value
gets set by the user and it counts down to zero without retaining the
original time (hence the name one-shot). This is intended to be used in
applications where the user will manually set different times for each
process.
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Source Function A

—> Source Instance A Source Value A |—»
Source Zone A
---» Source Error A Source ValueB | —»

Source Function B Elapsed Time

—> Source Instance B Output Value
Source Zone B
--->» Source Error B Error ---»
Timer
Retentive

A retentive timer is used to keep track of how much time something has been in a particular state.
This can be used to time how long something has been in an alarm state for example or how long it
has been since a profile or step ran. The output can be used to trigger an event if the elapsed time

has grown excessive.
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Variahle Function

This function simply passes the stored value to its
output.

An error, when read, can indicate any of the following:
None, Open, Shorted, Measurement Error, Bad Cal
Data, Ambient Error, RTD Error, Fail, Math Error,
Not Sourced, Stale

A variable function block is used to store a user sup-
plied value and provide a source input to another
function block with that value. As an example, you
could use a variable function value as one input to

a compare function. The other input to the compare
function would determine the output value based on
the user's supplied value.

0’3734%/ 2,
UpX P, ¢
e Yo 00 %

L4

Output Value —»

Error +--»
Variable
Overview

Instances - 8 per RMC

[ wAr ) Variable Menu
[ GEE]Setup Page

£ YPE | Data Type : Analog, Digital
Digital Value : On, Off
Anl 9] Analog Value : -1,999.000 to 9,999.000

Units : None, Absolute Temperature,
Relative Temperature, Power, Process
Relative Humidity

[ owu) Output Value : -1,999.000 to
9,999.000 or On or Off

Output Value

Error

Variable
Digital

o

o

4”% %
e/‘f?;, %,
(R

!

Output Value

Error

Variable
Analog

—>

F-->
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Chapter 7: Appendix

Modbus - Programmable Memory Blocks

The Modbus assembly contains 40 pointers to the parameters of your choosing starting at Modbus register
40 (shown on the following page). The pointers are 32-bits long so are stored in two sequential registers. As
an example, if we want to move an alias to the analog input of the RML (register 410) into register 40, we
perform a multiple write command (0x10 function) of 410 into register 40 and 411 into register 41 as a single
multi-write command.

Once the parameters of choice have been defined and written to the pointer registers, the working registers
200 to 279 then represent those parameters. Therefore, as in the example above, if 410 is in register 40, 411
in register 41, register 200 & 201 contains the 32-bit floating point result for analog input 1.

ModbusTest 3E[3]

Read Wite Commands

‘Wwhite Data (Int16: 0 float: 0.0 <letum>]_ _Head Data (dec, hex, float)

[_Read | [ WiteOnce |  ReadAdd. WiteAdd it
[] white Read Modbus Addresses | 0 40| 411
[ ConstantWi/Rd  ReadWord Count | 2|

Interval (ms) | 100

Display Read Data  [] No Delay (locks gui) LH Order
["] Random Read Length [ | Increment Write Data
[C] Random Wiite Length

Deviceddd | 1| o/[ 0/ | 0 Timeouw | 1000/
Timeouts | O 0 0 0| Watchdog | 1000]
I Port Errors | 0_ _ 0] | 0_ _ i} I
Miscompates: 0] | 0l ' 0: . 0 Parily
ConmPot | 1| Baud | 3600| |None v/
Enor Log Log 0 Stop On Error 0

[[] Comparew/R [] Compare R/R [] Sample

[[] AddressesFromFile
AddressFilePath | C:\\AddressFile.tit
LogfilePath | C:\DutputFile.txt

Ready Revision 1.30

The screen shot above was taken from a program that can be found on the Watlow Support Tools DVD
(shipped with the product) as well as on the Watlow website. On the DVD, it can be found under "Utility
Tools" and is identified as "Modbus RTU Diagnostic Program for EZ-ZONE PM, RM and ST". A similar pro-
gram can be found here as well for a connection utilizing Ethernet TCP.

If it is easier to go to the web to acquire this software click on the link below and type "modbus" in the
search field where both versions can be found with the same name. http:/www.watlow.com/literature/soft-
ware.cfm
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Assembly Pointer Registers and Assembly Working Registers
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Assembly Definition
Addresses
Default Pointers

Registers 40 & 41

Pointer 1=0 & 1
Hardware ID

Pointer2=0&1
Hardware ID

Registers 44 & 45

Pointer 3=0& 1
Hardware ID

Registers 46 & 47

Pointer4 =0 & 1
Hardware ID

Pointer 5=0 &1
Hardware ID

Registers 50 & 51

Pointer 6 =0 & 1
Hardware ID

Pointer 7=0& 1
Hardware ID

Registers 54 & 55

Pointer 8 =0 & 1
Hardware ID

Registers 56 & 57

Pointer 9 =0 & 1
Hardware ID

Pointer 10=0 & 1
Hardware ID

Registers 60 & 61

Pointer 11=0&1
Hardware ID

Pointer 12=0& 1
Hardware ID

Registers 64 & 65

Pointer 13=0& 1
Hardware ID

Pointer 14 =0 & 1
Hardware ID

Registers 68 & 69

Pointer 15=0 & 1
Hardware ID

Pointer 16 =0 & 1
Hardware ID

Pointer 17 =0 & 1
Hardware ID

Registers 74 & 75

Pointer 18 =0 & 1
Hardware ID

Pointer 19=0 & 1
Hardware ID

Pointer 20 =0 & 1
Hardware ID

Watlow EZ-ZONE®

Registers 42 & 43

Registers 48 & 49

Registers 52 & 53

Registers 58 & 59

Registers 62 & 63

Registers 66 & 67

Registers 70 & 71

Registers 72 & 73

Registers 76 & 77

Registers 78 & 79

.

(U[HEL

|

T11

|

RML Mo

Modbus Default Assembly Structure 40-119

Assembly Working
Addresses

Registers 200 & 201

Value of Pointer 1

Value of Pointer 2

Registers 202 & 203

Value of Pointer 3

Registers 204 & 205

Registers 206 & 207

Value of Pointer 4

Value of Pointer 5

Registers 208 & 209

Registers 210 & 211

Value of Pointer 6

Value of Pointer 7

Registers 212 & 213

Value of Pointer 8

Registers 214 & 215

Registers 216 & 217

Value of Pointer 9

Value of Pointer 10

Registers 218 & 219

Registers 220 & 221

Value of Pointer 11

Value of Pointer 12

Registers 222 & 223

Registers 224 & 225

Value of Pointer 13

Value of Pointer 14

Registers 226 & 227

Value of Pointer 15

Registers 228 & 229

Value of Pointer 16

Registers 230 & 231

Value of Pointer 17

Registers 232 & 233

Registers 234 & 235

Value of Pointer 18

Value of Pointer 19

Registers 236 & 237

Value of Pointer 20

Registers 238 & 239

dule
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Assembly Pointer
Addresses
Default Pointers

Registers 80 & 81

Pointer21=0&1
Hardware ID

L

Registers 82 & 83

Pointer 22 =0 & 1
Hardware ID

L

Registers 84 & 85

Pointer 23 =0 &1
Hardware ID

Registers 86 & 87

Pointer 24 =0 & 1
Hardware ID

Registers 88 & 89

Pointer 25=0 & 1
Hardware ID

11

Registers 90 & 91

Pointer 26 =0 & 1
Hardware ID

Registers 92 & 93

Pointer 27 =0 & 1
Hardware ID

Pointer 28 =0 & 1
Hardware ID

Registers 94 & 95

Pointer29 =0 &1
Hardware ID

Registers 96 & 97

TT1

L

Registers 98 & 99

Pointer 30 =0 & 1
Hardware ID

Registers 100 & 101

Pointer 31 =0 &1
Hardware ID

Registers 102 & 103

Pointer 32 =0 & 1
Hardware ID

Pointer 33 =0 & 1
Hardware ID

Registers 104 & 105

Pointer 34 =0 & 1
Hardware 1D

Registers 106 & 107

Pointer 35 =0 & 1
Hardware ID

Registers 108 & 109

Pointer 36 =0 & 1
Hardware ID

Registers 110 & 111

Registers 112 & 113

Pointer 37 =0 &1
Hardware ID

Pointer 38 =0 & 1
Hardware ID

Registers 114 & 115

Registers 116 & 117

Pointer 39 =0 &1
Hardware ID

Pointer 40 =0 & 1
Hardware ID

Registers 118 & 119

i

N

)

N

\ Registers 270 & 271

Assembly Working
Addresses

Registers 240 & 241

Value of Pointer 21

Registers 242 & 243

Value of Pointer 22

Registers 244 & 245

Value of Pointer 23

Registers 246 & 247

Value of Pointer 24

Registers 248 & 249

Value of Pointer 25

Registers 250 & 251

Value of Pointer 26

Registers 252 & 253

Value of Pointer 27

Registers 254 & 256

Value of Pointer 28

Registers 256 & 257

Value of Pointer 29

Registers 258 & 259

Value of Pointer 30

Registers 260 & 261

Value of Pointer 31

Registers 262 & 263

Value of Pointer 32

Registers 264 & 265

Value of Pointer 33

Registers 266 & 267

Value of Pointer 34

Registers 268 & 269 N

Value of Pointer 35

Value of Pointer 36

Registers 272 & 273

Value of Pointer 37

Registers 274 & 275

Value of Pointer 38

Registers 276 & 277

Value of Pointer 39

Registers 278 & 279

Value of Pointer 40

Appendix




Registers
Default Pointers

Registers 120 & 121

Pointer 31 =0 &1
Hardware ID

Pointer 32 =0 & 1
Hardware ID

Registers 122 & 123

Pointer 33 =0 &1
Hardware ID

Registers 124 & 125

Registers 126 & 127

Pointer 34 =0 & 1
Hardware ID

Pointer 35=0 & 1
Hardware ID

Registers 128 & 129

Pointer 36 =0 & 1

Registers 130 & 131

Hardware ID

) |

Registers 132 & 133

Pointer 37 =0 & 1
Hardware ID

Pointer 38 =0 & 1
Hardware ID

Registers 134 & 135

Pointer 39 =0 & 1

Registers 136 & 137

) |

Hardware ID Ii

Registers 138 & 139

Pointer 40 =0 & 1
Hardware ID

Registers 140 & 141

Pointer 31=0 & 1
Hardware ID

Registers 142 & 143

Pointer 32 =0 & 1
Hardware ID

Registers 144 & 145

Pointer 33 =0 & 1
Hardware ID

Registers 146 & 147

Pointer 34 =0 & 1
Hardware ID

=

|

L

Registers 148 & 149

Pointer 35=0 & 1

Hardware ID

Registers 150 & 151

Pointer 36 =0 & 1
Hardware ID

i

L

Registers 152 & 153

Pointer 37 =0 & 1

Hardware ID Ii

Registers 154 & 155

Pointer 38 =0 & 1
Hardware ID

E

Registers 156 & 157

Pointer 39 =0 & 1
Hardware ID

Registers 158 & 159

Pointer 40 =0 & 1
Hardware ID

111
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Modbus Default Assembly Structure 120-199

Assembly Pointer

Assembly Working
Registers

Registers 280 & 281

Value of Pointer 31

Value of Pointer 32

Registers 282 & 283

Value of Pointer 33

Registers284 & 285

Registers 286 & 287

Value of Pointer 34

Value of Pointer 35

Registers 288 & 289

Value of Pointer 36

Registers 290 & 291

Value of Pointer 37

Registers 292 & 293

Value of Pointer 38

Registers 294 & 295

Value of Pointer 39

Registers 296 & 297

Value of Pointer 40

Registers 298 & 299

Registers 300 & 301

Value of Pointer 31

Registers 302 & 303

Value of Pointer 32

Registers 304 & 305

Value of Pointer 33

Value of Pointer 34

Registers 306 & 307

Value of Pointer 35

Registers 308 & 309

Value of Pointer 36

Registers 310 & 311

Value of Pointer 37

Registers 312 &313

Value of Pointer 38

Registers 314 & 315

Value of Pointer 39

Registers 316 & 317

Registers 318 & 319

Value of Pointer 40
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Assembly Pointer
Registers
Default Pointers

Registers 160 & 161

Pointer 31=0&1
Hardware ID

Pointer 32 =0 & 1
Hardware ID

Registers 162 & 163

Registers 164 & 165

Pointer 33 =0 & 1

Hardware ID

Registers 166 & 167

Pointer 34 =0 & 1
Hardware ID

Pointer 356=0& 1
Hardware ID

Registers 168 & 169

Pointer 36 =0 & 1
Hardware ID

Registers 170 & 171

Registers 172 & 173

Pointer 37 =0 & 1

Hardware ID

Registers 174 & 175

Pointer 38 =0 & 1
Hardware ID

Pointer 39 =0 & 1
Hardware ID

Registers 176 & 177 \

Registers 178 & 179

Pointer 40 =0 & 1

Registers 180 & 181

Registers 182 & 183

Pointer 32 =0 &1
Hardware ID

Pointer 33=0 &1
Hardware ID

Registers 184 & 185

Pointer 34 =0 & 1
Hardware ID

Registers 186 & 187

Registers 188 & 189

Pointer 35 =0 & 1
Hardware ID

Pointer 36 =0 & 1
Hardware ID

Registers 190 & 191

Pointer 37 =0 &1
Hardware ID

Registers 192 & 193

Pointer 38 =0 & 1

Registers 194 & 195

Registers 196 & 197

Pointer 39 =0 & 1
Hardware ID

Pointer 40 =0 & 1
Hardware 1D

N |
N |
)

I

N

Hardware ID
Pointer 31 =0 &1
Hardware ID 4

['TTIIT.

Hardware ID

|

Registers 198 & 199 w

Assembly Working
Registers

Registers 320 & 321

Value of Pointer 31

Value of Pointer 32

Registers 322 & 323

Registers 324 & 325

Value of Pointer 33

Value of Pointer 34

Registers 326 & 327

Value of Pointer 35

Registers 328 & 329

Value of Pointer 36

Registers 330 & 331

Registers 332 & 333

Value of Pointer 37

Value of Pointer 38

Registers 334 & 335

Value of Pointer 39

Registers 336 & 337

Registers 338 & 339

Value of Pointer 40

Registers 340 & 341

Value of Pointer 31

Value of Pointer 32

Registers 342 & 343

Value of Pointer 33

Registers 344 & 345

Value of Pointer 34

Registers 346 & 347

Registers 348 & 349

Value of Pointer 35

Value of Pointer 36

Registers 350 & 351

Value of Pointer 37

Registers 352 & 353

Value of Pointer 38

Registers 354 & 355

Value of Pointer 39

Registers 356 & 357

Value of Pointer 40

Registers 358 & 359
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Troubleshooting Alarms, Errors and Module Issues

Indication

Description

Possible Cause(s)

Corrective Action

Alarm won’t clear or

reset

Alarm will not clear or reset
with keypad or digital input

e Alarm latching is active

e Alarm set to incorrect output

e Alarm is set to incorrect source

e Sensor input is out of alarm set point
range

e Alarm set point is incorrect

e Alarm is set to incorrect type

e Digital input function is incorrect

¢ Reset alarm when process is within
range or disable latching

e Set output to correct alarm source
instance

e Set alarm source to correct input in-
stance

e Correct cause of sensor input out of
alarm range

e Set alarm set point to correct trip
point

e Set alarm to correct type: process, de-
viation or power

e Set digital input function and source
instance

P

Alarm won’

t occur

Alarm will not activate output

e Alarm silencing is active
e Alarm blocking is active
e Alarm is set to incorrect output
e Alarm is set to incorrect source

e Alarm set point is incorrect

e Alarm is set to incorrect type

e Disable alarm silencing, if required

e Disable alarm blocking, if required

e Set output to correct alarm source
instance

e Set alarm source to correct input in-
stance

e Set alarm set point to correct trip
point

e Set alarm to correct type: process, de-
viation or power
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Alarm state cannot be deter-
mined due to lack of sensor
input

e Sensor improperly wired or open
e Incorrect setting of sensor type
e Calibration corrupt

e Correct wiring or replace sensor
e Match setting to sensor used
e Check calibration of controller
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Sensor input below low alarm
set point

e Temperature is less than alarm set
point

e Alarm is set to latching and an alarm
occurred in the past

e Incorrect alarm set point

e Incorrect alarm source

e Check cause of under temperature
e Clear latched alarm

e Establish correct alarm set point
e Set alarm source to proper setting
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Sensor input above high
alarm set point

e Temperature is greater than alarm
set point

e Alarm is set to latching and an alarm
occurred in the past

e Incorrect alarm set point

e Incorrect alarm source

e Check cause of over temperature
e Clear latched alarm

e Establish correct alarm set point
e Set alarm source to proper setting

No Display

No display indication or LED
illumination

e Power to controller is off

® Fuse open

¢ Breaker tripped

e Safety interlock switch open

e Separate system limit control acti-
vated

e Wiring error

e Incorrect voltage to controller

e Turn on power

e Replace fuse

® Reset breaker

e Close interlock switch
¢ Reset limit

e Correct wiring issue
e Apply correct voltage, check part
number
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Indication

Description

Possible Cause(s)

Corrective Action

No Serial Communi-
cation

Cannot establish serial com-
munications with the con-

troller

e Address parameter incorrect

e Incorrect protocol selected

e Baud rate incorrect

e Parity incorrect

e Wiring error

e KEIA-485 converter issue

e Incorrect computer or PLC communi-
cations port

e Incorrect software setup

e Wires routed with power cables

e Termination resistor may be required

e Set unique addresses on network

e Match protocol between devices

e Match baud rate between devices

e Match parity between devices

e Correct wiring issue

e Check settings or replace converter
e Set correct communication port

e Correct software setup to match con-

troller

® Route communications wires away

from power wires

e Place 120 Q resistor across EIA-485
on last controller

Device Error

I‘EEﬁ

Controller displays internal

malfunction message at
power up.

e Controller defective
e Sensor input over driven

e Replace or repair controller
e Check sensors for ground loops, re-
verse wiring or out of range values.

Remote User Inter-
face (RUI) menus
inaccessible

Unable to access [ SEE),

[OPEF) FLEY]or (ProF]

menus or particular prompts

in Home Page

e Security set to incorrect level

e Check [ { o] settings in Factory Page

e Enter appropriate password in
setting in Factory Page

e Digital input set to lockout keypad

e Change state of digital input

e Custom parameters incorrect

e Change custom parameters in Factory
Page

RUI value to low
(WARLL]

Value to low to be displayed

in 4 digit LED display
<-1999

e Incorrect setup

e Check scaling of source data

Detection of and Rules Around Abnormal Sensor Conditions

Inputs Detection of Abnormal Conditions
Thermocouple
Shorted No direct detection, Open loop firmware detection.
Open Yes, Parasitic pull-up
Reversed Yes, firmware detection
Current Source
Shorted Range limiting only
Open Range limiting only
Reversed Range limiting only
Voltage Source
Open Range limiting only
Shorted Range limiting only
Reversed Range limiting only
RTD
S1 open Yes, pulled up.
S2 open Not implemented.
S3 open Yes, pulled up.

S1 short to S2

Yes, pulled up

S1 short to S3

Yes, pulled down to under range.

S2 shorted to S3

Not implemented, Possible, monitor S2 voltage.

S1 and S2 open

Yes, pulled down to under range.

S1 and S3 open

Yes, S1 pulled up.

S2 and S3 open

Yes pulled up.

Thermistor
S1 open Yes, pulled up to sensor over range.
S3 open Yes, pulled up to sensor over range.

S1 short to S3

Yes, pulled down to sensor under range.

S1 and S3 open

Yes, S1 pulled up to sensor over range.
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RML Specifications

Line Voltage/Power

e 20.4 to 30.8V= (ac/dc), 50/60Hz, +5 percent

e Any external power supply used should comply with a class 2 or
SELV rating. (See specific module specification listing for maxi-
mum VA power consumption)

e Data retention upon power failure via nonvolatile memory

e Compliant with Semi F47-0200, Figure R1-1 voltage sag require-
ments

Environment

e 0 to 149°F (-18 to 65°C) operating temperature

e -40 to 185°F (-40 to 85°C) storage temperature

* 0 to 90 percent RH, non-condensing

e Rail Mount modules are considered to be open type equipment
needing to be installed in a fire and shock protection enclosure,
such as a NEMA Type 1 enclosure; unless all circuit connections
are Class 2 or SELV (Saftey Extra Low Voltage)

Accuracy

e Calibration accuracy and sensor conformity: +0.1% of span, +1°C
@ the calibrated ambient temperature and rated line voltage

e Types R, S, B; 0.2%

e Type T below -50°C; 0.2%

e Calibration ambient temperature @ 77 +5°F (25+3°C)

e Accuracy span :1000 °F (540°C) min.

e Temperature stability: +0.1 °F/°F (+0.1°C/°C) rise in ambient
max.

Agency Approvals

*UL® Listed to UL® 61010-1 File E185611

*¢UL® Reviewed to CSA C22.2 No.61010-1-04

oM Class 3545 File 3039786 temperature limit switches

*CE-See Declaration of Conformity RoHS and W.E.E.E.
compliant

Connector Dimension “A” (mm/in.)
Standard 148 (5.80)
Straight 155 (6.10)

Optional Accessories

Power Supplies
e AC/DC Power supply converter 90-264V~ (ac) to 24V= (dc) volts.
e P/N 0847-0299-0000: 31 W
e P/N 0847-0300-0000: 60 W
e P/N 0847-0301-0000: 91 W
EZ-ZONE RM Product Documentation
e User's Guide, printed hard copy, P/N 0600-0075-0000
e Watlow Support Tools CD, P/N 0601-0001-0000
Universal Input
e Thermocouple, grounded or ungrounded sensors
e >20MQ input impedance
e 3pA open sensor detection
e Max. of 2K(Q) source resistance
e RTD 2 wire, platinum, 100Q and 1000Q @ 0°C calibration to
DIN curve (0.00385Q/Q0/°C)
e Process, 0-20mA @ 100Q ,or 0-10V =(dc) @ 20kQ) input imped-
ance; scalable, 0-50mV, 0-1000Q
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

Serial Communications éVIax Accuracy | Accuracy
e All modules ship with isolated Standard Bus protocol for con- Input Type rror Range Range Units
figuration and communication connection to all other EZ-ZONE @25 Moy High
products. As an optional feature Modbus RTU can also be or- Deg C
Odetrfd' 1 User Interface (RUD J +1.75 0 750 Deg C
ptrtiona ser Interiace
e 116 DIN K +2.45 -200 1250 Deg C
e Dual 4 digit, 7-segment LED displays T +1.55 -200 350 Deg C
e Seven-segment address LED, programmed via push-button N +92.95 0 1250 Deg C
switch
e Keys: Advance, infinity, up, down keys, plus an EZ-KEY pro- E +2.10 -200 900 Deg C
grammable function key R +3.9 0 1450 Deg C
e Typical display update rate 1Hz S +3.9 0 1450 Deg C
Maximum Limit Conflgurathn B £9.66 370 1700 Deg C
e Up to 12 loops per module with a maximum of 16 modules
. C +3.32 0 2315 Deg C
Mounting
e DIN-rail specification EN50022, 35 x 7.5 mm (1.38 x 0.30 in.) D +3.32 0 2315 Deg C
e Can be DIN-rail mounted or chassis mounted with customer- F (PTID) +2.34 0 1343 Deg C
lied f
supplied fasteners RTD, 100 ohm | +2.00 -200 800 Deg C
Dimensions Weight RTD, 1000 ohm | +2.00 -200 800 Deg C
155.0 mm | 116.08 mm Controller: mV +0.05 -50 50 mV
(6.10 in) (4.57 in) 453.59 g (16 oz.) Volts +0.01 0 10 Volts
. . . s ) . A
W11.°1ng Termination—Touch Safe Terminals mA de £0.02 0 2 mAmps
e Right angle and front screw type terminal blocks (slots A, B, D, DC
E)
A
- Input, power and controller output terminals, touch-safe re- mA ac +5 -50 50 m Alélps
movable 12 to 30 AWG
e Wire strip length 7.6 mm (0.30 in.)
e Torque 0.8Nm (7.0 Ib.-in.) right angle, 0.5Nm (4.511b-in) front
terminal block
e Use solid or stranded copper conductors only
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Operating Range
Input Type Range Low Range High Units
J -210 1200 Deg C
K -270 1371 Deg C
T -270 400 Deg C
N -270 1300 Deg C
E -270 1000 Deg C
R -50 1767 Deg C
S -50 1767 Deg C
B -50 1816 Deg C
C 0 2315 Deg C
D 0 2315 Deg C
F (PTID) 0 1343 Deg C
RTD (100 ohm) -200 800 Deg C
RTD (1000 ohm) -200 800 Deg C
mV 0 50 mV
Volts 0 10 Volts
mAdc 0 20 mAmps DC
mAac 0 50 mAmps AC
Resﬁ;“gcee’ oK 0 5000 Ohms
Resmﬁ:ﬁ; 10K 0 10000 Ohms
Resjs;:‘;l;’ 20K 0 20000 Ohms
Resm::z;i’ 40K 0 40000 Ohms
Resistance, 40K 0 40000 Ohms
range
Thermistor Input
Input Max Error Accuracy | Accuracy .
Type @ 25 Deg C Range Ra.nge Units
Low High
Thermis-
tor, 5K +5 0 5000 Ohms
range
Thermis-
tor, 10K +10 0 10000 Ohms
range
Thermis-
tor, 20K +20 0 20000 Ohms
range
Thermis-
tor, 40K +40 0 40000 Ohms
range
e 0 to 40KQ, 0 to 20KQ, 0 to 10KQ, 0 to 5KQ
e 2.252KQ and 10KQ base at 25°C
¢ Linearization curves built in
e Third party Thermistor compatibility requirements
Base R | Alpha Tech- Beta YSI Thermistor
@ 25C niques THERM Curve
2.252K Curve A 2.2K3A 004 A
10K Curve A 10K3A 016 B
10K Curve C 10K4A 006 C

Digital Input

e Update rate 10Hz

e DC voltage
- Max. input 36V at 3mA
- Min. high state 3V at 0.25mA
- Max. low state 2V

Dry Contact

e Update rate 10Hz

e Min. open resistance 10KQ
e Max. closed resistance 50Q

Output Hardware

e KElectromechanical relay, Form A, 24 to 240VAC or 30VDC max.,
5A resistive load, 100,000 cycles at rated load, 120/240 @ 125 VA
or 24VAC @ 25VA pilot duty

e Electromechanical relay, Form C, 24 to 240VAC or 30VDC max.,
5A resistive load, 100,000 cycles at rated load, 120/240 @ 125 VA
or 24VAC @ 25VA pilot duty

¢ Digital outputs
- Update rate 10Hz
- Switched DC
- Output voltage 20V= (dc)
- Max. supply current source 40mA at 20V= (dc) and 80mA at
12V= (dc)
- Open Collector
- Switched voltage max.: 32V= (dc)
- Max. switched current per output: 1.5A
- Max. switched current for all 6 outputs combined: 8A
e 0 to 10V= (de) into a min. 1,000Q load
® 0 to 20mA into max. 800Q load

Programmable Application Blocks

Actions (events) 16 total

Alarms 16 total

Limit Loops 12 total

Compare 16 total
Off, greater than, less than, equal, not equal, greater than or
equal, less than or equal

Counters 16 total

Counts up or down loads, predetermined value on load signal.
Output is active when count value equals predetermined target
value

Logic 16 total

Off, and, nand, or, nor, equal, not equal, Latch
Linearization 16 total

Interpolated or stepped relationship
Math 16 total

Off, average, process scale, deviation scale, differential (subtrac-
tion), ratio (divide), add, multiply, absolute difference, min.,
max., square root, sample and hold

Timers 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 accumu-
lated time exceeds target

Variable 16 total
User value for digital or analog variable

Note:
These specifications are subject to change without
prior notice.
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EZ-ZONE Rail-Mount Limit Module Ordering Information

port provided for configuration with EZ-ZONE Configurator software.

Code Number
@ @ @ @ Connector] @ @ @ ® @ @ @@
EZ-ZONE Limit Style/ Future Enhanced | |Additional
Rail Mount Module Custom S SaE St Slot E Options Options Options
Product
RM L - - A AA

Connector Style/Custom Product - Digit @

A = Right angle screw connector (standard)
F = Front screw connector
S = Custom
Slot A - Digit ©
5 = 4 Universal inputs (t/c, 2-wire RTD, 0-10Vdc, 0-20mA) with 4 limit
control loops
6 = 4 Thermistor inputs with 4 limit control loops
Slot B - Digit ©
A = None
5 = 4 Universal inputs (t/c, 2-wire RTD, 0-10Vdc, 0-20mA) with 4 limit
control loops
6 = 4 Thermistor inputs with 4 limit control loops

Slot D - Digit 0

= None

5 = 4 Universal inputs (t/c, 2-wire RTD, 0-10Vdc, 0-20mA) with 4 limit
control loops

= 4 Thermistor inputs with 4 limit control loops
= 4 Mechanical relay 5A, Form A
= 6 Digital I/O

Slot E - Digit

J = 4 Mechanical relay 5A, Form A
B = 1 Digital input and 1 Form C, 1 Form A Mechanical relays

Future Options - Digit ©

A = Standard

Enhanced Options - Digit

A = Standard Bus
1 = Standard Bus and Modbus RTU 485 (selectable via switch)

Additional Options - Digits @ @

Firmware, Overlays, Parameter Settings

AA = Standard

AB = Replacement connectors hardware only, for the entered
model number

XX = Custom (consult factory)

Watlow ® EZ-ZONE ® and TRU-TUNE ® are registered trademarks of Watlow
Electric Manufacturing Company.

Ul®is a registered trademark of Underwriter’s Laboratories, Inc.

Modbus ®is a registered trademark of Schneider Automation Incorporated.
DeviceNet™ and EtherNet/IP™ are trademarks of Open DeviceNet Vendors
Association.

WATLOW EZ-ZONE®

RM L2000 - 200X
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Index

[ A&l Alarm Blocking 50, 82

(RC.L F)AC Line Frequency 71

(AL L ~)Alarm Clear Request 50

(AL E])Action Menu 33, 46

(ARdGP)Alarm Display 50

[ AhA ) Alarm High Set Point 34,
50, 51, 81

[ AhY)Alarm Hysteresis 49, 81

[ A . Analog Input Menu 32, 43

[ A ,§]Alarm Source Instance 49

(AL A)Alarm Latching 50, 82

[ AL 9)Alarm Logic 49

(AL P Alarm Menu 34, 49

[ Al o)Alarm Low Set Point 34,
50, 81

[ AGd)Alarm Sides 50

[ AS .)Alarm Silencing 50, 82

(RS .r]Alarm Silence Request 51

[ ASE]Alarm State 51

(RE £ n)Attention 82

Alarm Type 49

[(A.un k] Altitude Units 42, 70

Baud Rate 71

Display Units 71

Public Key 75

Communications Menu 71

[ LPE]Compare Menu 36, 53

Counter Menu 37, 57

Custom Setup 74

Date of Manufacture 76

[ dEL)Decimal 44

Dewpoint 67

Diagnostics Menu 76

Digital Input/Output Menu
32, 45

Direction 45

Digital Output State 32

Display Pairs 42, 71

(€ .G)Event Input Status 32

Electrical Input Offset 76,
79

(EL .G) Electrical Input Slope 77, 80

Digital Output Function

Instance 45

Output Function Instance
48

Filter 44

Output Function 48

(9L 5L ] Global Menu 71

Calibration Offset 32, 44,
79-80

Input Error Latching 44

Input Error Status 32, 44

IP Fixed Address Part 4 71

[ £ 9L Logic Menu 38, 59

Limit Hysteresis 47

Limit Menu 33, 47

[ L in]Linearization 43

[ L L.G])Limit Low Set Point 33, 47

Linearization Menu 35, 51

[ L oL) Security Setting Menu 74,
75

Locked Access Level 75

Lock Operations Page 74,
82

Lock Profiling Page 74, 75,
82

[ L.6d]Limit Sides 47

N 7AR¢E ) Math Menu 39, 67

Modbus Word Order 72

Electrical Measurement 76,
79, 80

[ 5] Non-volatile Save 72

Output Control 45, 48

Output High Power Scale
46, 49

Output Low Power Scale
45, 49

Output Time Base 45, 48

Output Menu 48

Parity 71

Administrator Password 75

Password Enable 74

Password 75

User Password 75
[ PEE]Process Error Enable 43

[ PEL]Process Error Low 44

Part Number 76

Pressure Units 42

Software Revision 76

Range High 43, 81

Range Low 43, 81

Read Lockout Security 74,
82

Rolling Password 75

RTD Leads 43

[ 6€n)Sensor Type 43, 80

Source Function A 49

Scale High 43, 81

(6L o) Set Lockout Security 75,
82, 83

[ S.L o) Scale Low 43, 81

[ Sn)Serial Number 76

(6.6 L d] Software Build 76

(EN 9] Timer Menu 36, 55

(UL o) Unlock 73

User Restore Set 71, 79

User Save Set 71, 79

[ uHAr])Variable Menu 70

A

AC Line Frequency 71
Action Menu 33, 46
Address Standard Bus 72
Administrator Password 75
agency approvals 4

alarm blocking 82
Alarm Clear Request 50
Alarm Menu 34, 49
alarms

Blocking 50, 82

Display 50

Hysteresis 49, 81

Latching 50, 81

Logic 49

process 81

set points 81

Sides 50

Silencing 50, 82

Source 49

Type 49
Alarm Silence Request 51
Alarm State 51
Altitude Units 42, 70
Analog Input Function 88
Analog Input Menu 32, 43
Assembly Definition Addresses 84
Assembly Working Addresses 84

B

Baud Rate 71
Blocking 50, 82

C
calibrating an analog input 79
Calibration Offset 32, 44, 79-80
CIP (Common Industrial Protocol)
29
Clear Request 50
Communications Menu 71
Setup Page 31, 41
Compare Function 90
Compare Menu 36, 53
connecting and wiring the modules
28
Control 45, 48
Control Module Menus
Factory Page
Custom Setup Menu 74
Diagnostics Menu 76
Security Setting Menu 74, 75
Operations Page
Action Menu 33
Alarm Menu 34
Analog Input Menu 32
Compare Menu 36
Counter Menu 37
Digital Input/Output Menu 32
Limit Menu 33
Linearization Menu 35
Logic Menu 38
Math Menu 39
Timer Menu 36
Setup Page
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Action Menu 46
Alarm Menu 49
Analog Input Menu 43
Communications Menu 71
Compare Menu 53
Counter Menu 57
Digital Input/Output Menu 45
Global Menu 71
Limit Menu 47
Linearization Menu 51
Logic Menu 59
Math Menu 67
Output Menu 48
Timer Menu 55
Variable Menu 70
Counter Menu 37, 57
current measurement 117
current sensing 82
Current Sensing 82
Custom Function 92
Custom Setup Menu 74

D

Date of Manufacture 76
Decimal 44

Dewpoint 67

Diagnostics Menu 76

Digital Input Function 5
Digital Input/Output Menu 32, 45
digital inputs 5

digital input specifications 117
Direction 45

Display 50

Display Pairs 42, 71

Display Units 71

E

Electrical Gain 80

Electrical Input Offset 76
Electrical Input Slope 77
Electrical Measurement 76, 79, 80
Electrical Offset 79, 80

Electrical Slope 80

environment 117

F

Factory Page

Control Module 73
Filter Time 44, 80
filter time constant 80
Function Instance 45

G

Global Function 93
Global Menu 71
Setup Page 31, 41

H

High Power Scale 46, 49
high range 81

high scale 80

High Set Point
Alarm 34, 35, 50, 51, 81
Loop 80

Hysteresis 47, 49, 81

|

Input Error Latching 44
Input Error Status 32, 44
input events 5

inputs 5

installation 14

IP Fixed Address Part 4 71
isolation blocks 19

J
K

L
Latching 50, 82
Limit Menu 33, 47
Linearization 43
Linearization Menu 35, 51
line voltage/power 117
Locked Access Level 75
Lock Operations Page 82
Lockout Menu 82
Lock Profiling Page 82
Logic 49
Logic Function 95
Logic Menu 38, 59
Low Power Scale 45, 49
low range 81
low scale 80
Low Set Point

Alarm 34, 50, 81

Limit 33, 47

Loop 80

Math Menu 39, 67

Modbus Default Assembly Structure
80-119 113, 114

Modbus - Using Programmable
Memory Blocks 84

Modbus Word Order 72

Module Limit 5

N
navigating
Factory Page 73
Setup Page 31, 41
network wiring 27
Non-volatile Save 42, 72

o

Operations Page
Control Module 31

operator interface 117

ordering information
integrated controller models 119
Output Menu 48
outputs 5
Output State 32, 33

P
P3T armor sealing system 4
Parameter 1 to 20 74
Parameter ID 29

Parity 71

Part Number 76

Password 73, 75

Peltier Delay 42

power supplies 13

Pressure Units 42

process alarms 81

Process Error Enable 43
Process Error Low 44

Process Value 32, 44

Profibus 30

Profibus Index 29

programming the Home Page 79
Public Key 73, 75

Q

R

Range High 43, 81

Range Low 43, 81

Read Lockout Security 82
receiving a remote set point 81
restoring user settings 79
Rolling Password 75

S
saving user settings 79
Scale High 43, 81
Scale Low 43, 81
secure settings 82, 83
Security Setting 74, 75
sensor backup 80
sensor selection 80
Sensor Type 43, 80
serial communications 117
Serial Number 76
Set Lockout Security 82
set point high limit 80
set point low limit 80
Setup Page

Control Module 41
Sides

Alarm 50

Limit 47
Silence Request 51
Silencing 50, 82
Software Build 76
Software Configuration 85
Software Revision 76
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Source 49

Specifications 117

standard connector, all modules 18
State 51

System Security 83

T
Ten Point Linearization 81
Time Base 45, 48

Timer Function 105

Timer Menu 36, 55

tuning the PID parameters 79
Type 49

U

User Password 75

User Restore Set 71, 79

User Save Set 71, 79

Using EZ-ZONE® Configurator Soft-
ware 85

using the software 82

\'}

Variable Function 110
Variable Menu 70

w
wiring
Modbus RTU or standard bus EIA-
485 communications 25
output 1 mechanical relay, form C
24
wiring a network 27, 28
wiring a serial EIA-485 network 27
wiring, Controller Module
communications 20
digital inputs/outputs 7 through 12
21,22
low power 20
mechanical relay, form A output 2,
4,60r8 24
RTD input 1 to 4 21
thermistor input 1 to 4 21
thermocouple input 1 to 4 20
wiring termination, touch-safe termi-
nals 117

X
Y
y4
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Declaration of Conformity

EZ Zone Series RM C €

WATLOW an ISO 9001 approved facility since 1996.
1241 Bundy Blvd.
Winona, MN 55987 USA

Declares that the following Series RM (Rail Mount) products:

Model Numbers: RM followed by additional letters or numbers describing use of up to four module
options of various inputs and outputs or communications.

Classification: Temperature control, Installation Category I, Pollution degree 2

Voltage and Frequency: SELV 24 to 28 V= ac 50/60 Hz or dc

Power Consumption: RMA models 4 Watts, any other RM model 7 Watts

Environmental Rating: IP20

Meet the essential requirements of the following European Union Directives by using the relevant standards show
below to indicate compliance.

2004/108/EC Electromagnetic Compatibility Directive
EN 61326-1 2006 Electrical equipment for measurement, control and laboratory use — EMC
requirements, Industrial Immunity, Class A Emissions (Not for use in a
Class B environment without additional filtering).

EN 61000-4-2 2008 Electrostatic Discharge Immunity

EN 61000-4-3 2010 Radiated Field Immunity

EN 61000-4-4 2011 Electrical Fast-Transient / Burst Immunity

EN 61000-4-5 2006 Surge Immunity

EN 61000-4-6 2008 Conducted Immunity

EN 61000-4-11 2004 Voltage Dips, Short Interruptions and Voltage Variations Immunity
EN 61000-3-2 2005 Harmonic Current Emissions

EN 61000-3-3' 2005 Voltage Fluctuations and Flicker

SEMI F47 2000 Specification for Semiconductor Sag Immunity Figure R1-1

'NOTE: 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. Control power input of RM models
comply 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 2002/95/EC RoHS Directive
Per 2002/96/EC W.E.E.E Directive E Please Recycle Properly

Joe Millanes Winona, Minnesota, USA
Name of Authorized Representative Place of Issue

Director of Operations September 2013

Title of Authorized Representative Date of Issue

,, iy

nature 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-WATLOW?2

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'Asniéres.

4 Avenue Laurent Cély

92600 Asnieres sur Seine
France

Teél: + 33 (0)141327970
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 Italy 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 9167512 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: info@watlow.cn

Website: www.watlow.cn

JhO— ZyNUHkR a4

T101-0047 REEHFAHAXHHH1-14-4
MEE LB 8RR

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.

#1406, E&C Dream Tower, 46, Yangpyeongdong-3ga
Yeongdeungpo-gu, Seoul 150-103

Republic of Korea

Tel: +82 (2) 2628-5770 Fax: +82 (2) 2628-5771
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 Fax: +60 3 8076 7186
Email: viee@watlow.com

Website: www.watlow.com

FASEEHROERLR

80143 SHMAI£ELE-IK1895% 1082 —
EFE: 07-2885168 B E: 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
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