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Safety Information

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

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

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

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

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

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

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

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

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

v direct current (dc) voltage.
‘\ ESD Sensitive product, use proper grounding and handling tech-
Aad niques when installing or servicing product.
E Do not throw in trash, use proper recycling techniques or consult
manufacturer for proper disposal.
L? Enclosure made of Polycarbonate material. Use proper recycling
Pe techniques or consult manufacturer for proper disposal.
Unit is a Listed device per Underwriters Laboratories®. It has been
G@g& evaluated to United States and Canadian requirements for Process
AISTED Control Equipment. UL 61010 and CSA C22.2 No. 61010. File
ke E185611 QUYX, QUYX7. See: www.ul.com
Unit is compliant with European Union directives. See Declaration
c € of Conformity for further details on Directives and Standards used

for Compliance.

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

APPROVED




Symbol Explanation

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

24. See: www.csa-international.org

This F4T User’s Guide is copyrighted by Watlow Electric Manufacturing Company, © March 2015
with all rights reserved.

© 2010-2012, QNX Software Systems Limited. All rights reserved.

© 2008 -2014, Crank Software Inc. All rights reserved.

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

UL® is a registered trademark of Underwriter's Laboratories Incorporated.

Modbus® is a registered trademark of Schneider Automation Incorporated.

Vaisala® is a registered trademark of Vaisala OY Corporation.

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

Available FAT Literature and Resources

Document Title and Part Number Description

This document looks deeper at the system con-
figuration using Composer software and the F4T
function blocks and their connections. Com-
mon product usage is described and illustrated
through application examples.

FAT Specification Sheet, part number: | Describes F4T hardware options, features, ben-

F4T Setup and Operation User Guide,
part number: 0600-0093-0000

WIN-F4T-0414 efits and technical specifications.
Comprehensive guide to understanding thermal
Watlow Application Guide principles, electrical noise, best practises for wir-

ing industrial controls and much more.

Contains all related user documents, tutorial vid-
eos, application notes and the application guide
described above.

To acquire one or more of these documents navigate to the Watlow website where you will
have a choice to download free copies or purchase printed versions. Click on the link be-
low to find your document of choice: http://www.watlow.com/F4T.cfm. For the Application
Guide, click here: http://www.watlow.com/common/catalogs/files/appguide.pdf

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

Your Comments are Appreciated

In an effort to continually improve our technical literature and ensuring that we are pro-
viding 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

Technical Assistance

If you encounter a problem with your Watlow controller, review your configuration infor-

mation to verify that your selections are consistent with your application: inputs, outputs,

alarms, limits, etc. If the problem persists, you should first contact the Original Equipment

Manufacturer (OEM) for assistance. If that is not an option you can also get assistance direct-

ly from Watlow:

» Contact a local representative: see last page

» Email: wintechsupport@watlow.com

o Call: 1-800-4WATLOW (1-800-492-8569) or +1 (507) 494-5656 from 7 a.m. to 5 p.m. Central
Standard Time (CST) (Select options for Controls & Software and Technical Support)

Please have the following information available when calling:
o Complete model number » User’s Guide « All configuration information

Watlow F4T Install & Troubleshooting e 2 o Chapter 1 Overview
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Warranty

The FA4T controller is manufactured by I1SO 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 sometimes misuse, we cannot
guarantee against failure. Watlow's obligations hereunder, at Watlow's option, are limited to
replacement, repair or refund of purchase price, and parts which upon examination 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.

Return Material Authorization (RMA)

1. Prior approval and an RMA number from the Customer Service Department is required
when returning any product for credit, repair or evaluation. Using a computer, open up
your preferred browser and navigate to http://www.watlow.com/rma. Fill out the form
as completely as possible. Submit the form when complete.

2. After the form has been reviewed a Watlow Customer Service Representative will con-
tact you to deliver an RMA number and a shipping label. Once received, ensure that the
RMA 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 return-
ing it.
4. In cases of manufacturing defect, we will enter a repair order, replacement order or

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

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

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

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

This F4T User’s Guide is copyrighted by Watlow Electric Manufacturing Company, © Septem-

ber 2014 with all rights reserved.

e ©2010-2012, QNX Software Systems Limited. All rights reserved.

e © 2008 -2014, Crank Software Inc. All rights reserved.

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

« UL® is a registered trademark of Underwriter's Laboratories Incorporated.

« Modbus® is a registered trademark of Schneider Automation Incorporated.

» Vaisala® is a registered trademark of Vaisala OY Corporation.

e Microsoft® and Windows® are registered trademarks of the Microsoft Corporation.
Quencharc® is a registered trademark of ITW Paktron.

Watlow F4T Install & Troubleshooting e 3 o Chapter 1 Overview


http://www.watlow.com/rma

Document Overview and Purpose

The purpose of this document is to assist the installer in providing necessary information to
mount, wire and power up the F4T controller. This document also provides information to as-

sist in the process of diagnosing problems which might occur during or after the installation
process.
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2 Chapter 2: Install and Wire

Getting Started Quickly...The Logical Approach

The steps below outline installation and wiring for the base alone. More detail for each is
provided in the following sections.

1. Using this document for orientation, find the base part number and note any installed
options as well as input voltage requirements.

2. Mount/install the base in the panel (see instructions below for panel mount or flush
mount options).

3. Ensure that incoming power is off and connect to the base power supply connector (see
section "Wiring the F4T Base").

4. Make note of any I/0 module slot dependencies installing each one into an appropriate
base slot (see graphic entitled F4T Slot Dependencies under "Flex Module Installation”).

5. Connect the wires from each field device to the associated 1/0 module connector (see
section "Wiring the Modules”).

6. Insert all wired I/0 connectors onto the applicable modules and apply power to the
base.

7. Connect the controller to a computer running Composer software using an Ethernet
cable (see section "Connecting the F4T Base to a PC").

Dimensions
Panel Mount
Front View Side View
12.70 mm
117.40 mm 0.50in
(4.62 in) > —(> <-)
109.98 mm
| (4.33 in)
Accent
Bar

103.96 mm Product Label
; Placed Here
(4.09 in) ,

120.14 mm
(4.73 in)

A

Mounting
Panel
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Dimensions (cont.)

92.0 10 93.0 mm
(3.62 to 3.65 inches)

21.6 mm (0.85 inches) Panel Thickness 1.524 to 4.75 mm
Minimum (0.060" - 0.187 inches)
!

Recommended Panel Spacing

< 92.01t093.0 mm
(3.62 to 3.65 inches)

|

o

21.6 mm
(0.85 inches)

Installing the F4T

Panel Mounting the Base

1.

Make the panel cutout using the mounting template dimensions above and insert the
case assembly into the panel cutout.

While pressing the case assembly firmly against the panel, slide the Retention Collar
over the back of the controller until the gasket is compressed.

For an IP65 seal, alternately place and push

the blade of a screwdriver against each of the
the four corners of the retention collar assem-
bly. Apply pressure to the face of the control-
ler while pushing with the screwdriver. Don't

be afraid to apply enough pressure to properly
install the controller. The seal system is com-
pressed more by mating the retention collar
tighter to the front panel. If you can move the
case assembly back and forth in the cutout, you
do not have a proper seal. The tabs on each side
of the retention collar have teeth that latch into
the ridges on the sides of the controller. Each
tooth is staggered at a different depth from the
front so that only one of the tabs, on each side,
is locked onto the ridges at a time.

l"‘ljlln

Retention
Collar
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Dimensions (cont.)

Flush Mounting the Base

1. Fabricate the mounting panel per the flush mount vertical or horizontal panel template
(shown below).

2. Press PEM standoffs (based on panel material) into mounting panel per supplier recom-

mendations.
PEM Standoffs
PEM P/N S0-632-6 Z1 S0S-632-6 SO0A-632-6 S04-632-6
. Steel Stainless . Hardened
Material . Aluminum Stainless
(Zinc Plated) Steel Steel

3. Mount flush mount bracket to back panel with (6) #6-32 screws.

4. Insert the controller through the panel and bracket and lock it in place with the reten-
tion collar as described above.

5. Apply overlay to front panel.

Flushmount Panel
(Horizontal Bracket)

136.65 mm
(5.38 inches)
+0.003
9.40mm _ | L 117.86 mm . $0.213 _g'ggg ©)
(0.37 inches) (4.64 inches)
4 .
Panel Thickness 1.524 to 4.75 mm
(0.060" - 0.187 inches)
47.75 mm
(1.88 inches)
952? mm l 104.39 mm
(3.75 inches) O 0 (4.11 inches)
SY) S
L 4.57 mm
(0.18 Inches)
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Dimensions (cont.)

Flushmount Panel
(Vertical Bracket)

104.39 mm
(4.11 inches)

S?) @ @

Panel Thickness
1.524 t0 4.75 mm
(0.060" - 0.187 inches)

117.86 mm

136.65 mm (4.64 inches)

(5.38 inches)

v
9.40 mm
(0.37 inches) . ; P
! \ ~ v R y,
asTom | . ATI5mm )J N\
(0.18 Inches) .88 inches
+0.003
(39.%2%3&) — 0 0.213 g g (©)
Flushmount Assembly
PEM Standoffs < Flushmount Bracket
(P/N: 0216-1285-0000)
i o
i ﬁ =
" '
i » —Retention Collar
o
Overlay —
#6-32 Screws
—Mounting Panel
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Electrical Isolation

e

e
e

Low-voltage Isolation: 42V peak
Safety Isolation: 2300V~ (ac)

Wiring the F4T Base

Identify Connector Pinout

Power and Communications

Warning: A A

Terminal Function
98 Power input: ac or dc+
99 Power input: ac or dc-
CcX Inter-module Bus A
cYy Inter-module Bus B
CZ Inter-module Bus Common
GND Functional earth ground

Avertissement : A A

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
peripheral devices. Failure to do so may result
in damage to equipment and property, and/or
injury or loss of life.

Utilisez les pratiques de cablage et de sécu-
rité de National Electric (NEC) ou les normes
spécifiques au pays lors du cablage et de

la connexion de ce régulateur a une source
d'alimentation et aux capteurs électriques ou
aux équipements périphériques. Tout manque-
ment a cette regle pourrait provoquer des
dégats sur l'équipement et le matériel, et/ou
des blessures personnelles ou des déceés.

Watlow F4T Install & Troubleshooting
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Wire Size and Torque for Screw Terminations
e 0.0507 to 3.30 mm2 (30 to 12 AWG) single-wire termination or two 1.31 mm2 (16 AWG)
e 0.57 Nm (5.0 lb.-in.) torque

Power Requirements

o 85 to 264V~ (ac), (Models FAT _ _[1, 2, 3, 4])

e 20.4to 30.8V~ (ac) or = (dc), (Models F4T _ _ [5, 6, 7, 8])
4 « 50 to 60 Hz

=L : e Power consumption 23W, 54VA

e Inter-module Bus (CX, CY, CZ)

» Do not route network wires with power wires. Connect
inter-module bus wires in daisy-chain fashion when con-
necting multiple devices in a network

o The power supply within the controller base meets all
power requirements for any and all inserted modules.

Flex Module (FM) Characteristics

Many of the modules appear to look alike at first glance, therefore, it is always recommend-
ed that the module part humber be noted and verified FM[MLIA-___A-A
prior to plugging it into any of the available slots in a
base. Each module is identified with a part number locat-
ed on the back side of the assembly right below the con-
nector (black label), as seen in the graphic to the right.

Flex Module Installation

Some Flex Modules require that they be installed in specific slots within the base. As an
example, if a communications card is to be installed, it must be placed in slot 6. Slot 6 can
receive and accept any card, however, it is the only slot that allows for a communication
card (see table to the right).

Slots are keyed such that modules cannot be inserted upside down. Insert modules with the
component side facing the right when viewing the controller from the rear.

Installing the modules:

1. Note the part number to determine the Flex Module - Slot Dependencies
types of inputs and outputs available to be
connected in step 7. Module Type Slot #
1123|456
2. Turn off power to the controller. Dual SSR *
Select a slot for the module (see table to FMHA-K Y| Y N Y YN
right). If replacing a module, remove the Communications
old module. FMCA-(2) NN NN NG Y
4. Affix corresponding slot number labels AllOtherModules | Y | Y | Y | Y |Y | Y
(provided) to the module and to the re-
movable screw terminal block. Y=Allowed N =Not allowed

* Reguires two adjacent slots

Watlow F4T Install & Troubleshooting e 10 o Chapter 2 Install and Wire



5. With the component side of the module facing right (viewing the controller from the
rear) insert the module in to the slot until it latches.

6. Remove the screw terminal block from the module.

Wire field devices to the appropriate terminals (see. Wiring details for each input and
output are provided in the following sections.

8. Reconnect the wired screw terminal block to the module. Be sure to reconnect the ter-
minal block to the correct module.

9. Restore power to the controller.

Note:
If a module is swapped out and replaced with a different type or moved to another open
slot after configuration, the controller will no longer function properly without being re-
configured using Composer software.

Note:
To minimize the possibility of unwanted downtime due to a module being removed and
installed into the wrong slot, affix the slot number labels (as directed in step 4 above) to
each module (as shown in the graphic below, white circle) and each removable screw ter-
minal block.

)
iy
]|
(b
i
o1
i
1
n
o
|
=i
[
]|
|
1

Wiring the Modules

Prior to wiring any of the I/0 modules described in this document it is recommended that
the warnings and notes listed below be reviewed.

CAUTION: A\
To prevent damage to the controller, do not connect wires to unused terminals.

AVERTISSEMENT: Pour prévenir tout endommagement du régulateur, ne pas faire de raccor-
dements a des bornes inutilisées.

CAUTION A Quencharc Note:

Switching pilot duty inductive loads (relay coils, solenoids, etc.) with the mechanical relay,
solid-state relay or open collector output options requires the use of an R.C. suppressor for
AC load or a diode for a DC load.

AVERTISSEMENT: les charges inductives de commutation de lampes témoins (bobines de re-
lais, solénoides, etc.) avec des options de sortie a relais mécanique, de relais statique ou col-
lecteur ouvert requiérent un dispositif antiparasite R.C.

Watlow F4T Install & Troubleshooting e 11 o Chapter 2 Install and Wire



Place the Quencharc directly across the external coil as shown below. For a DC load, place
the cathode of the diode, to the positive voltage of the load and the anode to the ground of
the load.

Im=TTT T TTTTmo oo 1 User Load

L rtg;z;ézi%Tj__{:>

Quencharc
Watlow Part #: 0804-0147-0000

K- Q)
Note:

It is possible that the terminal strip labeling for any given module could be the same. For
example, if a Thermocouple input module is installed in slot 1 and 2, each slot would have
S1 and R1 on its label. When referencing either of these inputs the differentiating factor is
the module slot number, therefore the reference should be input 1 of slot number x.

Note:

Maintain electrical isolation between the analog input, digital input-outputs, switched dc/
open collector outputs and process outputs to prevent ground loops.
Note:

The FAT meets IP10 requirements when the empty slots have slot caps installed.
Note:

Maximum wire size and torque for screw terminations:

» 0.0507 to 3.30 mm2 (30 to 12 AWG) single-wire termination or two 1.31 mm2 (16 AWG)
e 0.57 Nm (5.0 lb.-in.) torque

Input Connections

Thermocouple FM[M,L]JA-[L,U,Y]__A-A___

« Grounded or ungrounded sensors, greater than 20MQ input imped-
ance, 2kQ source resistance max.

3 microampere open-sensor detection

« Thermocouples are polarity sensitive. The negative lead (usually red)

o must be connected to S terminal

R1

HEEEHEEH

A

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

Thermocouple (High Density) FMHA - RAAA-A _ _

« Grounded or ungrounded sensors, greater than 20MQ input imped-
ance, 2kQ source resistance max

» 3 microampere open-sensor detection

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

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

s
R
s2
R2
s3
R3
S4
R4

HEEEHDHHE

A
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RTD FM[M, LJA-L, U, Y*] __A-A_

% % o odr f'(‘;‘ggeopgggypq(’ol%(; Lead Wire Resistance
and 1, . i
i 1 calibration to DIN curve R_IIE_aDch W'tr‘: for Z-Wclirio
Bm{ (] (0.00385 Q/Q/°C) < eAS 5] (2855
DRl Bl o ohms maximum.
T o « RTD exc1tat10n'current AWG Ohms/1000ft
s |40 of 0.09 mA typical. Each
8111 - 14 2.575
@:m T ohm of lead resistance 1 4.094
o e & R;_V% may affect the read- 6 -09
RTD RTD ing by 2.55°C for a 100 18 6.510
ohm platinum sensor or 20 10.35
0.25°C for a 1000 ohm 22 16.46
sensor. 24 26.17
* This option does not sup- 26 41.62
port 3-wire RTDs 28 66.17
Note:

3-wire RTD's self-compensate
for lead wire resistance up
to 10 Q of wire resistance.

RTD (High Density) FMHA - RAAA - A _

gfy D o Plétinumf 100.and 1,000 Q @ 32°F Lead Wire Resistance
R (0°C) calibration to DIN curve Each wire for 2-Wire
@:SZE (0.00385 0/Q/°C) RTD
Re[TT] . s, not to exceed 10
scg| ° RTD excitation current of 0.09 mA ohms maximum.
@::RSE typical. Each ohm of lead resistance AWG Ohms/1000ft
may affect the reading by 2.55°C for
s4[ 11 14 2.575
gmﬁ a 100 ohm platinum sensor or 0.25°C 16 4’094
2-wire RTD for a 1000 ohm sensor (see table to :
: 18 6.510
right)
20 10.35
22 16.46
24 26.17
26 41.62
28 66.17
Process FM[M, LJA-[L, U] __A-A__ _
B | <« Oto20mA@ 100 Q input impedance
(1T 0]« 0to10V= (dc) @ 20 kQ input impedance
BE( B
e 0to50 mV= (dc) @ 20 MQ input impedance
BE( BE(
% %  Scalable
*+iT1
TE& g —=1s1[ ]
11 im [

»
<
=X
@

ampere!
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Input Connections (cont.)

Process (High Density) FMHA - RAAA-A_ _
| Volts ‘_‘mPSE e 0to20 mA @ 100 Q input impedance
%81 L] AW e 0to10V= (dc) @ 20 kQ input impedance
R1[1 R 1]

—1s2[ 1] lEse@ e 0to50 mV= (dc) @ 20 MQ input impedance
e - Rz% . Scalable

—{s3[ 11 83

E R3] iERS%

=541 e

=+|pd[TT] Lo

Potentiometer FM[M, L]JA-[L,U]__A-A__ _
o Potentiometer: 0 to 1,200Q

CwW

(0]

HEHHHEE

my)

ccwl_—

Potentiometer (High Density) FMHA - RAAA-A_ _ _
- o Potentiometer: 0 to 1,200Q

wn

ICI'J ‘33

SRR

T

% o
2
- |

8
=
|
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Input Connections (cont.)
Thermistor

S1
B

HEEEHHHE

FM[M, L1A-[M, TTAAA-A_ _ _

e >20 MQ input impedance
« 0 to 40kQ, 0 to 20kQ, 0 to 10kQ, 0 to 5kQ

e 2.252kQ and 10kQ base at 77°F (25°C)
e Drive current is 109 pA as a constant current source

» User-selectable curves for Alpha Technics, BetaTHERM and YSI

» User-scaling support for Steinhart-Hart coefficients

Thermistor Base R Alpha Beta YS|
Curve Setting | @ 25 °C | Technics | Therm
Curve A 2.252K| Curve A | 2.2K3A 004
Curve B 10K Curve A 10K3A 016
Curve C 10K Curve C 10K4A 006
Use Steinhart-Hart equation coefficients (A, B and
C) from thermistor manufacturer corresponding to
Custom the terms of the Steinhart-Hart equation:
1/ T=A+BInR)+ C (In(R))

Thermistor (High Density)

S1
R1
S2
R2
S3
R3
S4
R4

ililala
HHEHHHE

e >20 MQ input impedance
« 0 to 40kQ, 0 to 20kQ, 0 to 10kQ, 0 to 5kQ

o 2.252kQ and 10kQ base at 77°F (25°C)
e Drive current is 109 pA as a constant current source

FMHA - PAAA-A _ _ _

» User-selectable curves for Alpha Technics, BetaTHERM and YSI

» User-scaling support for Steinhart-Hart coefficients

Thermistor Base R Alpha Beta YS|
Curve Setting | @ 25 °C | Technics | Therm
Curve A 2.252K| Curve A | 2.2K3A 004
Curve B 10K Curve A 10K3A 016
Curve C 10K Curve C 10K4A 006
Use Steinhart-Hart equation coefficients (A, B and
C) from thermistor manufacturer corresponding to
Custom the terms of the Steinhart-Hart equation:
1/ T=A+BInR)+ C (In(R)):

Watlow F4T Install & Troubleshooting
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Input Connections (cont.)
Digital Input FMLA - YEBA-A_ _ _

» Update rate 10Hz Voltage Input Dry Contact
» Voltage

- Max. input 36V at 3mA common

- Input inactive when =< . =4

B2
D2

i

HEHEHEHHE

2V — %
- Input active when => @9

3V at 0.25mA

« Dry contact + %
- Input inactive when =>
5000 m

- Input active when =<
100Q
- Max. short circuit 13mA

Digital Input (High Density) = FMHA - CAAA - A _

Common B1 E] ° Voltage
Ll (AE - Max. input 36V at 3mA
I - Input inactive when =<
o 2V
DC Input D4 E ) _
0wt inyg (7] - Input active when => 3V
vd
) s at 0.25mA {
2 [0« Dry contact
- Input inactive when =>

5000

- Input active when =<
100Q

- Max. short circuit 13mA

Current Transformer FMMA-C_ _A-A
« Input range is 0 to 50 mA (ac).

Current transformer part number: 16-0246
100 Q input impedance

Response time: 1 second maximum
Accuracy +/-1 mA typical

—

HEHEHHHH

1
1

&

w
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Example: Using a Current Transformer
Is =IpT/R =50mA
ISC = Ip(full scale) = 50mA(R)/T
CSI = Output N

L2 L1 Is = Current in secondary of current transformer
Ip = Current in primary of current transformer
. T = Number of turns through the primary of the transformer
use R = Number of turns in the secondary of the current
transformer (Turns ratio, assuming one primary turn)
SSR ISC = Input Scaling (parameter found in Current function block)
3Ax4 J O & CSI = Current Output Source Instance (parameter found in Current function block)
S O
Turns around CT Output N
12A l C Controller
CT Input

l CT Ratio R = 1000:1

12A x4 =48A © 48mA 48mA

L CT Secondary Current
CT Primary Current
Turns around CT

Total current
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Output Connections
Mechanical Relay Form A FM[M,LJA-__JA-A

* 5Aat 240V~ (ac) or 30V= (dc) maxi- ey .
mum resistive load

e 20 mA at 24V minimum inductive
L2 |normally open lOad i :
K27« 125 VA pilot duty at 120/240V ~(ac), g

25VAat 24V ~(ac) e !
« 100,000 cycles at rated load
e Output does not supply power
» For use with ac or dc
« See Quencharc note (page 12)

HEEHHHHH

NO-ARC Relay Form A FMMA-_ _HA-A_ _ _

e 12Aat 122°F (50°C), 85 to 264V~ (ac)
resistive load only (see derating curve)

» 2,000,000 cycle rating for rated load : _____ yg

L2 |normally open

e 100 mA minimum load

« 2 mA maximum off state leakage
e Do not use on dc loads

» Output does not supply power

e Do not drive another relay or solenoid
with this output type

» See Quencharc note (page 12)

common
K/

HEHHHHHHE

Solid-State Relay Form A FMMA - _ KKA-A_ _ _

e+ 0.5Aat 149°F (65°C) to 1A at 50°F
kcq eammon (10°C), 24 to 264V~ (ac) maximum resis- !
tive load

L2 jomavopen. o 20 VA 120/240V~ (ac) pilot duty :

KEE2— o Opto-isolated, without contact suppres-
sion '

» Maximum off state leakage of 105 micro-

amperes

e Output does not supply power

» Do not use on dc loads

» See Quencharc note (page 12)

HEEHEEHH
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Output Connections (cont.)
Four Mechanical Relays Form A (High Density) FMHA - JAAA-A_ _ _

e 5Aat 240V~ (ac) or 30V= (dc) maxi- | =~ ‘

[T1[L1 omavopen  MUM resistive load g 77777 F@
[T k1 femmee— o 20 MA at 24V minimum load L@
(LT ™%, 125 VA pilot duty @ 120/240V~ (ac), T
% Clomee 25 VAt 24V~ (ac) g 77777 fm
[T K3 feemmen » 100,000 cycles at rated load kg
[1]|L4 :m"“’ « Output does not supply power. -
[LT]*4] « For use with ac or dc g 777777 LD -
» See Quencharc note (page 12) "3 ooooo
§1q

ooooooo

Dual Solid-State Relays, Form A (High Density) FMHA - KAAA-A_ _ _

Ly emanen. * 10 A at 20 to 264V~ (ac) maximum resis- :

. ! 1 Normally Open
E L1 |normally open t]ve load E e
(1| k1pemmen— o 10A per output at 240V~ (ac), max. 20A : :
[T ki eommen per card at 122°F (50°C) ! ST
(L2 :::jz «+ Opto-isolated, without contact suppres-
% I}_(zzjcommon Sion : :
[T1] keenmen o Maximum off state leakage of 105 micro- | Normauy Open

amperes
e Output does not supply power | @
e Do not use on dc loads. | éfmm

Note: TTTTTTTTTTTToes
This module requires 2 slots, therefore it
cannot be placed in slot 3 or 6.
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Output Connections (cont.)
Four 2A Solid-State Relays, Form A (High Density)

FMHA - LAAA-A_ _ _

o 2A at 20 to 264V~ (ac) maximum resistive

E LLq Lnormally open [oad },,,,
E K1 ‘common . !
E L2 | normally open L4 50 VA 120/240V~ (aC) p'IlOt duty
Bl » Optical isolation, without contact suppres-
11 sion !
% L3 P, Maximum off state leakage of 105 pA 2
K3 | common i pen
[TT]| g [romatyopen ~® Output does not supply power. ::zj §
e Do not use on dc loads. !
e N.O., COM, N.O wiring (shared common) %
between each set of outputs.
» See table below for maximum current out- | —}L
put.
Quad 2 Amp SSR Derating Curve
All Outputs 100% Duty Cycle
2.2
20 FAT with 2 FMs: 1 quad
___inputand 1 quad 2A
1.8 - SSR FM. Outputs 1 and
5 6 \\ 3on.
e NN N FAT with 2 FMs: 1 quad
i 1.4 N N = input and 1 quad 2A
g1, \ SSR FM. All outputs on.
£ 10 AT with 5 FMs: 1 quad
< 2A SSR.
0.8 S
\\ ___ F4T with 6 FMs: 1 quad
0.6 <y  2ASSR.
04 T LI LI LI LI LI LI LI LU LI
5 10 15 20 25 30 35 40 45 50
Ambient Temperature (°C)
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Output Connections (cont.)

3 Mechanical Relays, 2 Form C, 1 Form A (High Density) FMHA - BAAA-A _ _ _
» 5Aat 24 to 240V~ (ac) or 30V

L1 normally open

common

K1t
J1 |normally closed

L2}

normally open
e

common
K3 fcommen___

HEOHEHEHE

J3 7

= (dc) maximum resistive load

o 125VA pilot duty 120/240V~
normally open (aC) 25 VA at 24V~ (aC)

o OQOutput does not supply power

e Form Arelay shares common
normally losed with one Form C relay.

» See Quencharc note (page 12)

Mechanical Relay Form C

normally open
L1 s

common

K1
J1

24V

HEEEHEE

25 VA at 24V~ (ac
» 100,000 cycles at rated load
« Output does not supply power.
» For use with ac or dc

« 125 VA pilot duty at 120/240V~ (ac),

FM[M,L]JA- _E_A-A_ _

e 5Aat 240V~ (ac) or 30V= (dc) maxi-
mum resistive load '

lomayeoses  ®  Requires a minimum load of 20 mA at

» See Quencharc note (page 12)

Universal Process FMMA - _

F_A-A

e 0 to 20 mA +30pA into 800 Q maximum

volts or current -
F1 fotsorcurent-

load with 5pA nominal resolution

current +

H1

HEEHEHHE

G —— o (0 to 10V=

(dc) £15mV into 1 kQ minimum

load with 2.5mV nominal resolution

Scalable
Output supplies power

Cannot use voltage and current outputs

at same time

Output may be used as retransmit or

control

Temperature stability 100 ppm/°C

inegative

ivolts +

rcurrent +
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Output Connections (cont.)

Tri-Process/Retransmit (High Density)

F1 volts - / current -

H{ |volts +/current +

F2 |volts -/ current -

H2 |volts +/current +

F3 volts - / current -

=|E|E(E[E(E|S]S

H3 |volts +/current +

load
Outputs are scalable
Output supplies power

Each output can be independently set

for voltage or current

Output may be used as retransmit or

control

FMHA - FAAA-A _ _ _

e 0 to 20 mA into 400Q maximum load
0 to 10V= (dc) into 4 kQ minimum

negative

| volts +
or
T current +

Not Used X

[F2|negative

i volts +
or
Tcurrent +

Not Used &

negative

| volts +
or
! current +

Switched DC / Open Collector FM [M, L]A- _CCA-A_ _ _
Switched DC

w2lde-
Y2 |dc+

common
X1/

yq et —

= 5 5 1 1 | S = 5

°
dc — (open collector)
W1

Output 1, 30 mA dc maximum
supply current

Output 2, 10 mA dc maximum
supply current

Short circuit limited to <50 mA
22 to 32V= (dc) open circuit
voltage

Use dc- and dc+ to drive exter-
nal solid-state relay.

DIN-A-MITE compatible

Open Collector (Output 1 only)

100 mA maximum output cur-
rent sink

30V= (dc) maximum supply
voltage

Any switched dc output can use
the common terminal.

Use an external class 2 or *SELV
power supply to control a dc
load, with the load positive to
the positive of the power sup-
ply, the load negative to the
open collector and common to
the power supply negative.

*Safety Extra Low Voltage

Switched DC
FM[M, L]JA- _[C][C]IA-A__ _

Open Collector
FM M, L]A-_[C] _A-A___

Power Supply

Note:
Total current of 40mA not to be ex-
ceeded if both outputs are used.

Watlow F4T Install & Troubleshooting
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Output Connections (cont.)
Six Digital Outputs (High Density) FMHA - CAAA-A_ _ _

By |common Open Collector Open Collector Outputs

open collector/switched dc

DI /=== o Maximum switched voltage is 32V=

open collector/switched dc

D3 | open collector/switched dc . . .
D4 open collector/switched dc L4 400mA, maX] m Um Open C] rCU1t VOlt-
D5 open collector/switched dc age Of 25V= (dc) 5 typical 8v= (dc)

D6 open collector/switched dc at 80mA

71 Hrema sy o Maximum output sink current per
output is 1.5A (external class 2 or
*SELV supply required)
 Total sink current for all outputs not
to exceed 8A

» Do not connect outputs in parallel
» *Safety Extra Low Voltage

Switched DC

» User selectable voltage, 5V= (dc) at
130mA or 19 to 22V= (dc) at 80mA

HHHHHHEE

User Selectable
Voltage

Digital Output - Switched DC Wiring Example

e

Hir1

=]
—

1
1
1
1
1
1
! 1
oo+

: @_‘ Htr 2 M Q

— Ht o [11[+
: ‘53] 3 Tl WATLEWY
! - DC90-60C0-0000
1 + @ :Z
1 K _ 17|
: EIEI .
1 K - 2ol )
: [D6] =
1
| OO
1 vWe 1 4 5 6
1 User Selectable 1
. Internal Supply Voltage ;

Note:
As a switched DC output; this output is a constant current output delivering 750 mW, cur-
rent limited to 150 mA. The internal supply is 5V(dc) open circuit. Pin Z7 is shared to all
digital outputs. This type of output is meant to drive solid state relays, not mechanical
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Output Connections (cont.)

relays. As an open collector output, use an external power supply with the negative wired
to B7, the positive to the coil of a pilot mechanical relay and the other side of the coil
wired to 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 reverse wired across the
relay coil to prevent damage to the internal transistor.

Digital Output - Open Collector Wiring Example

Power Supply
............................ 510 32 V(dc)

Open Collector Qutputs ;

° +

Fuse

An example fuse is
Bussmann AGC-1 1/2

(g
W8/
AN

AN

Internal Circuitry
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Communications Connections
EIA-232/485 Modbus RTU Communications

485 T+/R+

485 T-/R-

485 common

485 T+/R+

485 T-/R-

232 common

232 (TX) to DB9 pin 2 (RD)

232 (RD) to DB9 pin 3 (TX)

Note:

Slot B, E °

1CB
1CA
ICC
1CB
1CA
1C5
1C3
1C2

HEEHHHEHH

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

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

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

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

A termination resistor may be
required. Place a 120 Q resis-
tor across T+/R+ and T-/R- of
last controller on network.
Do not wire to both the EIA-
485 and the EIA-232 pins at
the same time.

Two EIA-485 terminals of

T/R are provided to assist in
daisy-chain wiring.

Do not connect more than
one controller on an EIA-232
network.

Do not connect more than 16
controllers on a Standard Bus
EIA-485 network.

Maximum number of control-
lers on a Modbus network is
247.

Maximum EIA-232 network
length: 15 meters (50 feet)
Maximum EIA-485 network

length: 1,200 meters (4,000
feet)

1/8th unit load on EIA-485
bus.

Modbus-IDA | EIA/TIA-485 | Watlow Terminal Function
Terminal Name Label
DO A CAor CD T-/R-
D1 B CB or CE T+/R+
common common CCorCF common

This module must be placed in slot 6.
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3 Chapter 3: Connecting a PC

Using the User Interface (Ul) to Change or View Ethernet Settings

Understanding the Front Panel Navigational Buttons

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

n = $© 7

Home Menu Return Help

« Home: regardless of the screen currently in view, when pushed, will always return to

the Home screen which displays the following after personalization:
Loop name, user designated (Chamber Temp, as shown above).

- Control mode (Auto, as shown above).
Process Value, input connected to the PV receiver of the loop function block.

- Set Point, which represents the desired value to be maintained by the controller.
PWR, output power levels for heat and cool if both are configured.

- Output Actions, allows a user to monitor the on/off status of user defined inputs or
outputs.

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

F4T

Main Menu

Profiles Operations Settings

Personalize Data Logging

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

» Help: displays information about the controller such as: part number, software revision
etc...
Note:
Menu buttons can change depending on options ordered (Data Logging) and function blocks
used (Alarm).
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Default Ethernet Parameters and Settings

The bracketed bold settings below represent the defaults as delivered from the factory:
 |IP Address Mode: [DHCP], Fixed

- DHCP, Dynamic Host Configuration Protocol, allows for dynamic distribution of network
settings by a DHCP server.
- Fixed, also referred to as a static IP address, is configured manually for a specified net-
work.
o Actual IP Address: [192.168.0.222]
o Actual IP Subnet: [255.255.255.0]

- Subnet, a method used to logically divide and isolate networks.
» Actual IP Gateway: [0.0.0.0]

- Gateway, is a device used on the network to route messages with IP addresses that do not
exist on the local network.
o MAC Address: xx:xx:xx:xx:xx:xx (Will be different and unique for each controller)

- MAC address, is a manufacturer supplied address for the network interface card.
« Display Units: [°F] (Fahrenheit), "C (Celsius)
» Modbus® TCP Enable: [Yes], No
- Modbus is an industrially hardened field bus protocol used for communications from the
controller to other devices on the network.
» Modbus Word Order: [High], Low
- Modbus allows a user to select the word order of two 16-bit words in floating point val-
ues.
» Data Map:[1], 2
- Data Map, the user can switch Modbus registers from the comprehensive listing of F4T
registers to a limited set of the legacy F4 controller registers (1 = F4T, 2 = F4 compatibil-
ity).
To change Ethernet parameters:
1. Push the Menu, Settings and Network buttons, in that order.
2. Under "Communications Channels" push Ethernet.
3. Change desired settings.
4. Cycle power to the F4T (changes to IP address will take effect until this step is performed)
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Connecting the F4T Base to a PC

DHCP Connection

There are two ways to connect the FAT over Ethernet to a PC (Fixed IP or DHCP). Because
the F4T is delivered as a DHCP client, we'll take a look at this method first. The picture
below shows two F4T controllers connected through a switch to a DHCP server. When the
F4Ts are powered up on the network the
DHCP server will assign IP addresses to
them. Using this method allows the F4Ts

to come up in the same network as the PC

with minimal changes to the default F4T
Ethernet configuration.

To connect using DHCP:

1.

2.
3.

Connect Ethernet cables from FA4T RJ45
connector to the Ethernet switch.
Cycle power on the F4T controllers.
DHCP server will detect them on the
network and give them IP addresses
automatically.

Switch

DHCP Server

FaT F4T

UUUDY | (g (UL,

I I

Fixed IP Connection

If it is desired to connect the F4T directly to a PC as shown in the graphic below follow the
steps below to do so. It should be noted too that there are alternatives to the steps defined
below, this is one way to do this.

To connect using Fixed IP changing PC IP address:
1.

2.

»w

PN

9.

Connect Ethernet cables from F4T RJ45 connector

PC
- e
On the PC navigate to the control panel and click ERINER B

to PC Ethernet port

on Network and Sharing Center
Click on Change adapter settings

Double-click on the Local Area Connection (the

F4T

1]

Ethernet port where cable is connected icon).

Click the Properties button.

Double-click on Internet Protocol Version 4 (TCP/IPv4) button.

Click the radio button identified as Use the following IP address.

Change the IP address so that the first 3 octets match the first 3 octets of the F4T IP
address while ensuring that the last octet for both the PC and the F4T are unique and
between 0 and 255. If there are other devices on this network all must have a unique ad-

dress.

Change the Subnet mask to match what was entered for the FA4T.
10. Click OK when done (this change to the IP address will take effect immediately)

To connect using Fixed IP changing F4T IP address:

1.

2.
3.
4

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

Under "Communications Channels" push Ethernet.

Change desired settings to match the PC ensuring a unique IP address for each.

Cycle power to the F4T (changes to IP address will take not effect until this step is pe-

formed).
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Composer Software

Composer is the PC-based software used to configure an F4T controller for a specific applica-
tion. Use Composer to configure which flex modules the controller expects to find in each of
its slots and to customize the controllers functions for your application. To acquire Composer
software free of charge, point your browser to: http://www.watlow.com/F4T.cfm. Once
there, scroll down to find and download Composer software.

For detailed instructions in installing and using Composer software see chapter 2 of the F4T
Setup and Operation User Guide.

Starting Composer Software
To start the software:

1. Click the Start button and then type composer.exe in the search box to find the execut-
able.

2. Double-click on the file "composer.exe”.
Note:
If experiencing difficulties installing or using Composer software, prior to contacting

Watlow technical support, be prepared to send the user log file to the tech support team.
This text file can be found here:

C:\Users\username\AppData\Roaming\Watlow\EZ-Zone Composer\Logs

The red text above will change to the users Windows login name.

Verifying Pluggable Flex Module Installation Using Composer

Connect to the desired system:
1. From the systems screen double-click on the online system.

Enter Pluggable Module Screen:

1. Click on the desired Device from the menu bar and then Pluggable Modules.

2. Verify that the detected module (as shown in the graphic below) for each slot matches
what was noted in step 1 (Installing the modules - page 23).

. Composer

Dashboard | (*) Ethernet (192.168.0.222) FAT ®

Overview (@ Zone1 Global Settings ~ Security ~ Save  SaveAs  Import System Image

Pluggable Modules: Zone 1 - FAT1A5F1A1AC000

U BRI MiModule 2

ule’s inputs and outputs will not be available in the Function Block Diagram view until the controller is setto  “_

etected Part Number: One universal input, one switched dc/open collector output, one NO-ARC power control

Expected Part Number: No module is expected

Use Detected Part Number

and outputs will not be availab! unction Block Diagram view until the controller i

Une:
Module 2

One limit control with universal input, one Form C mechanical relay, one Form A

Detected Part Number: FMLA-LEJA-AxAA mechanical relay
Expected Part Number: No module is expected
Use Detected Part Number
Unexpected Module Detected: the detected module’s inputs and outputs will not be available in the Function Block Diagram view until the controller is set to
Module 3 00 modue
Detected Part Number: FMMA-ACHA-AXAA None, one switched dc/open collector output, one NO-ARC power control
Expected Part Number: No module is expected
Unexpected Module Detected: the detected module’s inputs and outputs will not be available i the Function Block Diagram view until the controller is set to
Module 4 ... s modute
Detected Part Number: FMMA-AFAA-AXAA None, one universal process output
Expected Part Number: No module is expected
Use Detected Part Number
Une odule Detected: the detected modul Il not be available in the Fun k Diagram view until the controller is set to
Module 5 -
g Hues lms
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Symbols Related to Pluggable Modules
As viewed from the Menu bar, the symbol that will be displayed to the left of the Pluggable
Modules button will be of the most significance. The red exclamation will always take prece-

dence.
Symbol Description
Q The expected module has been detected.
C) No module has been detected in a slot the controller expects to be empty.

A module has been detected in a slot the controller expects to be empty.

O

The controller expects a module, but that module is missing or a different

module has been detected.
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4 Chapter 4: Calibration

Calibrating the F4T

All controllers are calibrated and are accurate to the specified specifications (see Appendix
for specifications) when they ship from the manufacturing facility.

If an input is suspect as being out of calibration it is recommended that prior to perform-

ing any calibration procedure that the user verify that the displayed readings are not within
published specifications. Input a known value from a precision source to the analog input and
subtract the displayed value with the known value and compare this difference to the pub-
lished accuracy range specification (see Appendix for specifications) for that type of input.

Use of the Calibration Offset parameter found when viewing the Universal Input parameters
from within Composer software or while viewing the input from the front panel Operations
menu, shifts the readings across the entire displayed range by the offset value. Use this pa-
rameter to compensate for sensor error or sensor placement error. Typically this value is set
to zero.

Negative Calibration Offset will
Temperature Readin compensate for the difference
p g between the Sensor Reading and
from Sensor

\ the Actuilﬁaﬁerature

Actual Process Temperature

Temperature

Y

Time

Required Equipment When Performing Calibration

Obtain a precision source for millivolts, volts, milliamperes or resistance depending on the
sensor type to be calibrated. Use copper wire only to connect the precision source to the
controller’s input. Keep leads between the precision source and controller as short as possi-
ble to minimize error. In addition, a precision volt/ohm meter capable of reading values to 4
decimal places or better is recommended. Prior to calibration, connect this volt/ohm meter
to the precision source to verify accuracy.

Actual input values do NOT have to be exactly the recommended values, but it is critical

that the actual value of the signal connected to the controller be accurately known to at
least four digits.
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Calibration of Analog Inputs

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

Sensor Type Precision Source Low | Precision Source High
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 Q RTD 50.00 Q 350.0 Q
1,000 Q RTD 500.0 Q 3,500 Q
Thermistor 5 kQ 50.00 5,000
Thermistor 10 kQ 150.0 10,000
Thermistor 20 kQ 1,800 20,000
Thermistor 40 kQ 1,700 40,000
Potentiometer 0.000 1,200

CAUTION: A

Control loops, alarms, limits and any other functions that receive signals from the analog
input will act on the high and low signals applied in this procedure.

Note:

When calibrating a Universal Input configured as a 3-wire RTD, ensure that the calibrated
source is connected across R and both T and S inputs.

Note:

If the user exits this procedure at any point by clicking cancel or simply navigating away
to another screen, the previous calibration for the selected input will be restored.

Note:

The calibration values entered using this procedure will be overwritten whenever the con-
troller has the factory settings restored.

Note:
There are three security settings that can be applied to the calibration screens through
the Diagnostics and Troubleshooting (see the System Overview section of the F4T Setup
and Operation User's Guide for more information) access point:

1. Full Access - full capabilities to calibrate available
2. Read Only - first calibration screen displayed
3. No Access - calibration screens not available
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Using Composer Software to Calibrate Analog Inputs
To obtain access to the calibration screens:
1. Start Composer software if not already running.

2. From the Dashboard click on Connect to a System and select the appropriate device.

3. From the System Overview screen click on the Device menu button where a drop down
list will appear.

4. Click on Calibrate.
Select the appropriate Module and Input and then click on Perform Field Calibration.
6. Follow instructions on the screen.

Dashboard (=) FAT (192.168.0.222) ®

Overview % F4T1

& Pluggable Modules

evices =
% Function Block Diagram Refresh Devices

Personalization

F4T1

FAT1J1F1A1AC000

Using the User Interface to Calibrate Analog Inputs

To calibrate from the F4T front panel:

1. Push the Menu, Service and Calibration buttons, in that order.

2. Select the desired module and input and then push Perform Field Calibration.

3. Follow instructions on the screen.

Note:
At any point in time (using Composer software ot the Ul) the selected module and input
can be brought back to the factory calibration settings by selecting "Restore Factory Cali-
bration".
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Chapter 5: Troubleshooting

Indication

Description

Possible Cause(s)

Corrective Action

Alarm won’t
clear or reset

Alarm will not clear
or reset with key-
pad or digital input

« Alarm latching is active

« Alarm set to incorrect
output

« Alarm is set to incorrect
source

« Sensor input is out of
alarm set point range

« Alarm set point is incor-
rect

e Alarm is set to incorrect

type

« Digital input function is
incorrect

» Reset alarm when pro-
cess is within range or
disable latching

 Set output to correct
alarm source instance

« Set alarm source to cor-
rect input instance

 Correct cause of sensor
input out of alarm range

« Set alarm set point to
correct trip point

« Set alarm to correct
type: process, deviation
or power

« Set digital input func-
tion and source instance

Alarm won’t
occur

Alarm will not acti-
vate output

 Alarm silencing is active
« Alarm blocking is active

» Alarm is set to incorrect
output

e Alarm is set to incorrect
source

« Alarm set point is incor-
rect

» Alarm is set to incorrect

type

« Disable alarm silencing,
if required

« Disable alarm blocking,
if required

 Set output to correct
alarm source instance

« Set alarm source to cor-
rect input instance

« Set alarm set point to
correct trip point

« Set alarm to correct
type: process, deviation
or power

Alarm Error

Alarm state cannot
be determined due
to lack of sensor
input

« Sensor improperly wired
or open

« Incorrect setting of sen-
sor type

« Calibration corrupt

 Correct wiring or re-
place sensor

» Match setting to sensor
used

» Check calibration of
controller
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Indication

Description

Possible Cause(s)

Corrective Action

clear or reset

or reset with key-
pad or digital input

limit set point range

« Limit set point is incor-
rect

« Digital input function is
incorrect

Alarm Low Sensor input below |« Temperature is less than |« Check cause of under
low alarm set point | alarm set point temperature
e Alarm is set to latching |« Clear latched alarm
and an alarm occurred in
the past
« Incorrect alarm set point | « Establish correct alarm
set point
« Incorrect alarm source  Set alarm source to
proper setting
Alarm High Sensor input above |« Temperature is greater |« Check cause of over
high alarm set point | than alarm set point temperature
« Alarm is set to latching |« Clear latched alarm
and an alarm occurred in
the past
« Incorrect alarm set point | « Establish correct alarm
set point
« Incorrect alarm source « Set alarm source to
proper setting
Error Input Sensor does not » Sensor improperly wired |« Correct wiring or re-
provide a valid sig- or open place sensor
nal to controller « Incorrect setting of sen- |« Match setting to sensor
sor type used
« Calibration corrupt » Check calibration of
controller
Limit won’t Limit will not clear |« Sensor input is out of  Correct cause of sensor

input out of limit range
« Set limit set point to
correct trip point
« Set digital input func-
tion and source instance

low limit set point

limit set point

 Limit outputs latch and
require reset

« Incorrect alarm set point

Limit Error Limit state cannot |« Sensor improperly wired |« Correct wiring or re-
be determined due | or open place sensor
to lack of sensor « Incorrect setting of sen- |« Match setting to sensor
input, limit will trip | sor type used
» Calibration corrupt » Check calibration of
controller
Limit Low Sensor input below |« Temperature is less than |« Check cause of under

temperature

e Clear limit

e Establish correct limit

set point
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Indication

Description

Possible Cause(s)

Corrective Action

process value did
not deviate by a
user-selected value
in a user specified
period with PID
power at 100%.

« Setting of Open Loop De-
tect Deviation incorrect

» Thermal loop or process
is open

» Open Loop Detect func-
tion not required but
activated

Limit High Sensor input above |« Temperature is greater |« Check cause of over
high limit set point | than limit set point temperature
 Limit outputs latch and |« Clear limit
require reset
e Incorrect alarm set point |« Establish correct limit
set point

Loop Open Open Loop Detect |« Setting of Open Loop « Set correct Open Loop
Error is active and the Detect Time incorrect Detect Time for applica-

tion

« Set correct Open Loop
Deviation value for ap-
plication

» Determine cause of
open thermal loop:
misplaced sensors, load
failure, loss of power to
load, etc.

» Deactivate Open Loop
Detect feature

Loop Reversed
Error

Open Loop Detect is
active and the pro-
cess value is headed
in the wrong di-
rection when the
output is activated
based on deviation
value and user-se-
lected value.

« Setting of Open Loop
Detect Time incorrect

« Setting of Open Loop De-
tect Deviation incorrect

e Output programmed for
incorrect function

» Thermocouple sensor
wired in reverse polarity

« Set correct Open Loop
Detect Time for applica-
tion

« Set correct Open Loop
Deviation value for ap-
plication

« Set output function cor-
rectly

» Wire thermocouple cor-
rectly, (red wire is nega-
tive)

autotuning the con-
trol loop

autotune function

« Digital input is set to
start autotune

Ramping Controller is ramp- |« Ramping feature is acti- |« Disable ramping feature
ing to new set point | vated if not required
« Profile is active » Terminate profile if not
required
Autotuning Controller is  User started the » Wait until autotune

completes or disable
autotune feature

» Connect the digital
input to function other
than autotune, if de-
sired
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Indication

Description

Possible Cause(s)

Corrective Action

No heat/cool
action

Output does not
activate load

 Output function is incor-
rectly set

» Control mode is incor-
rectly set

« Algorithim is set off

e Output is incorrectly
wired

» Load, power or fuse is
open

 Control set point is incor-
rect

e Incorrect controller
model for application

« Set output function cor-
rectly

« Set control mode appro-
priately (Open vs Closed
Loop)

« Set heat/cool algorithim
to on/off or PID.

 Correct output wiring

 Correct fault in system

« Set control set point
in appropriate control
mode and check source
of set point: remote,
idle, profile, closed
loop, open loop

» Obtain correct control-
ler model for applica-
tion

No Display

No display indica-

tion

» Power to controller is off

» Fuse open

» Breaker tripped

« Safety interlock switch
open

» Separate system limit
control activated

» Wiring error

« Incorrect voltage to con-
troller

 Turn on power

» Replace fuse

» Reset breaker

 Close interlock switch

* Reset limit
 Correct wiring issue

» Apply correct voltage,
check part number
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Indication Description Possible Cause(s) Corrective Action
No Serial Cannot establish se- | « Address parameter incor- | « Set unique addresses on
Communica- | rial communications| rect network
tion with the controller |« Incorrect protocol se- » Match protocol between
lected devices
« Baud rate incorrect » Match baud rate be-
tween devices
« Parity incorrect » Match parity between
devices
» Wiring error  Correct wiring issue
o EIA-485 converter issue |« Check settings or re-
place converter
« Incorrect computer or « Set correct communica-
PLC communications port | tion port
« Incorrect software setup |« Correct software setup
to match controller
» Wires routed with power |« Route communications
cables wires away
from power wires
» Termination resistor may |« Place 120 Q resistor
be required across EIA-485 on last
controller
Process Process is unstable |« Controller not tuned cor- | « Perform autotune or
doesn’t con- | or never reaches set| rectly manually tune system
trol to set point  Control mode is incor- « Set control mode appro-
point rectly set priately (Open vs Closed
Loop)
« Control set point is incor- | « Set control set point
rect in appropriate control
mode and check source
of set point: remote,
idle, profile, closed
loop, open loop
Temperature | Process value con- |« Controller output incor- |« Verify output function is
runway tinues to increase rectly programmed correct (heat or cool)
or decrease past set |« Thermocouple reverse  Correct sensor wiring
point. wired (red wire negative)
 Controller output wired |« Verify and correct wir-
incorrectly ing
 Short in heater or wiring |« Replace heater or repair
wiring
« Power controller connec- | « Replace or repair power
tion to controller defec- controller
tive
 Controller output defec- |« Replace or repair con-
tive troller

Watlow F4T Install & Troubleshooting

e 38

Chapter 5 Troubleshooting




Indication

Description

Possible Cause(s)

Corrective Action

Heater Error

Heater Error

e Current through load is
above current trip set
point

e Current through load is
below current trip set
point

« Check that the load cur-
rent is proper. Correct
cause of over current
and/or ensure current
trip set point is correct.

» Check that the load cur-
rent is proper. Correct
cause of undercurrent
and/or ensure current
trip set point is correct.

Current Error

Load current incor-
rect.

» Shorted solid-state or
mechanical relay

» Open solid-state or me-
chanical relay

 Current transformer load
wire associated to wrong
output

« Defective current trans-
former or controller
 Noisy electrical lines

 Replace relay
» Replace relay

« Route load wire through
current transformer
from correct output,
select the output that is
driving the load.

 Replace or repair sensor
or controller

» Route wires appropri-
ately, check for loose
connections, add line
filters

power is lost

« Polarity reversed

» Bad battery

Menus inac- Unable to access « Security set to incorrect | Verify password accu-
cessible screens or particu- level racy
lar parameters of e Login using appropriate
interest credentials
Wrong time Real time clock » Battery not installed « Install battery per in-
and date resets every time structions

« Place battery with posi-
tive side of battery fac-
ing up in the holder

» Replace battery
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Replacing the Battery
All F4T controllers are equipped with a field replaceable battery. In a worse case scenario,

the battery should be replaced every 7.5 years. If a replacement is required, the part num-
ber for the battery is BR 2032. The Watlow part number for the battery is: 0830-0858-0000

Identifying the battery location:
1. Orient the controller as shown in the picture below.
2. Notice that the battery compartment is located just below the two USB.

Removing the old battery:
1. Ensure all power is off to the F4T.
2. Insert a small screwdriver into the hole provided on the side of the controller as shown
below.

3. Place screwdriver into the bottom of the white battery holder and apply downward
pressure to slide the battery out of the housing. Once removed, make note of the

polarity as seated in the holder.

/
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Installing a new battery:

1. Observing polarity (as shown in the previous graphic), insert the new battery from the
bottom of the holder (2 open slots - red circles as shown in picture below).

2. Insert the battery perpendicular to the plastic housing.

3. Turn and secure the battery so that it sits under the tabs located on the top of the
holder.

4. Insert the holder into the controller housing with the positive side of the battery ori-
ented to the left as shown below.

Note:
If the battery is fully discharged it may be dis-
posed of in normal municipal waste. Because there
will always be some residual metals remaining in
the battery Watlow recommends that this battery
be recycled.
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6 Chapter 6: Appendix

FAT Base Specifications

Line Voltage/Power (Minimum/Maximum Ratings)
» High voltage option: 85 to 264V~ (ac) 47/63Hz
» Low voltage option: 20.4 to 30.8V (~ ac) (= dc), 47/63Hz

» Power consumption: 23 W, 54VA maximum
» Data retention upon power failure via non-volatile memory

Environment

o NEMA 4X/IP65 - front panel mount configuration only
e 0to122°F (-18 to 50°C) operating temperature

e -40to 185°F (-40 to 85°C) storage temperature

« 0 to 90% RH, non-condensing

Accuracy

» Calibration accuracy and sensor conformity: +0.1% of span, +1°C @ the calibrated ambi-
ent temperature and rated line voltage

« TypesR,S, B; 0.2%

o Type T below -50°C; 0.2%

» Calibration ambient temperature @ 77 +5°F (25°C £3°C)

e Accuracy span :1000 °F (540°C) min.

» Temperature stability: +0.1 °F/°F (x0.1°C/°C) rise in ambient maximum

Agency Approvals

o UL® Listed to UL 61010 File E185611 QUYX

o (CSA22.2#14, File 158031

o FM Class 3545 (configurations with limit modules)
» RoHS by design, China RoHS Level , W.E.E.E.

« CE

o  Windows® Hardware Certification

Controller

e 1 to 4 PID or ON-OFF control loops or 1 to 2 control loops with 1 to 2 cascade loops
User selectable action: heat, cool or heat/cool

e Auto-tune with TRU-TUNEe+ adaptive control algorithm

Control sampling rates: input = 10Hz, outputs = 10Hz

e 1 to 6 Limit loops
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User Interface

e 4.3 inch TFT PCAP color graphic touch screen
« 4 keys: Home, Main Menu, Back, Help

Profile Ramp/Soak

« Profile engine affects one to four loops in synch
» 40 profiles with up to 50 steps per profile

Real Time Clock and Battery Backup

e Accuracy (typical): + 3ppm over 5°F (-15°C) to 122°F (50°C)

« Battery type: lithium, field replaceable (part number: BR 2032, Watlow part #: 0830-
0858-0000) (recycle properly)

« Nominal voltage: 3V

« Continuous standard load: 3mA

e Operating temperature: -30°C to 80°C

« Typical battery life: 10 years at 77°F (25°C)

Isolated Communications

o EIA232/485, Modbuse RTU
« Ethernet Modbus® TCP
« Standard bus protocol via USB for configuration, profile and data log file transfers

USB Device Port

» Version: USB 2.0 full-speed

o Connector: USB Mini Type B, 5 position

« Recognized as a mass storage device/serial communications
o Driver for Microsoft® Windows® 7 and Windows 8

USB Host Port

« Total of 2 available

» Version: USB 2.0 hi-speed

« Connector: USB Type A, high-retention

» Supports flash drives (FAT32 file system) tested up to 64 gigabyte
e Maximum current: 0.5 A/ port

Wiring Termination—Touch-Safe Terminals

« Input, power and controller output terminals are touch safe removable 12 to 30 AWG

« Right-angle and front-screw terminal blocks for input, output and power supply connec-
tions
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Number of Function Blocks by Ordering Option

Function Block Basic Set 1 Set 2
Alarm 6 8 14
Compare None 4 16
Counter None 4 16
Linearization 4 4 8
Logic None 12 24
Math None 12 24
Process Value 4 4 8
Special Output None 2 4
Function
Timer None 6 16
Variable 4 12 24

« Compare 16 total
Off, greater than, less than, equal, not equal, greater than or equal, less than or equal

e Counter 16 total

Counts up or down loads, predetermined value on load signal. Output is active when
count value equals predetermined target value

» Logic 24 total
Off, and, nand, or, nor, equal, not equal, Latch

e Linearization 8 total
Interpolated or stepped relationship

* Math 24 total
Off, average, process scale, deviation scale, differential (subtraction), ratio (divide),
add, multiply, absolute difference, min., max., square root, sample and hold

e Process Value 8 total

Off, sensor backup, average, crossover, wet/dry bulb, switch over, differential (subtrac-
tion), ratio (divide), add, multiply, absolute difference, min., max., square root

« Special Output Function 4 total
- Compressor turns on-off compressor for one or two loops (cool and dehumidify with
single compressor)

- Motorized Valve turns on-off motor open/closed outputs to cause valve to represent
desired power level

- Sequencer turns on-off up to four outputs to distribute a single power across all outputs
with linear and progressive load wearing

« Timer 16 total
- On Pulse produces output of fixed time on active edge of timer run signal
- Delay output is a delayed start of timer run, off at same time
- One Shot oven timer
- Retentive measures timer run signal, output on when accumulated time exceeds target

e Variable 24 total
User value for digital or analog variable

Watlow F4T Install & Troubleshooting o 44 . Chapter 8 Appendix



FAT Base Ordering Information

Base includes: 4.3 inch color graphical touch panel, 2 USB host, USB configuration port, stan-
dard bus, wired Ethernet Modbus® TCP. SCPI protocol and backwards compatible Modbus for
select key SERIES F4D/P/S parameters (see the FAT Setup and Operation User's Guide)

Part Number

Watlow F4T Install & Troubleshooting

OO | ® ® ® ® @ ® ® ®@ ® @ ®
Base | Application Future Power Supply | Profiles & | Future | Documentation, Accent Control Preloaded
Type Type Options Connector & Function | Options Bar, Replacement Algorithims Flex
Voltage, Logo Blocks Connector & Custom Modules
F4 T AA
@ Base Type D) Documentation, Accent Bar, Replacement
Connector & Custom
T= ‘ Touch Screen
. Decorated Brush Aluminium
Documentation
Accent Bar
® Application Type DVD-ROM Gray Blue Red | None
1= Standard 1A= Yes X
X= Custom (contact factory) 1B = Yes X
1C = Yes X
@ Future Options 1D = Yes X
A= None 1E = No X
J= Data Logging 1F = No X
@ 1G = No X
Power Supply Connector & Voltage, Logo 1H- No X
Watlow
Power Supply Connector Lo 1J = | Replacement connectors only - for the model number
go entered
1= 100 to 240Vac Right angle (standard) | Yes = | Contact factory, other custom-firmware, preset param-
2= 100 to 240Vac Right angle (standard) | No eters, locked code, logo
= 100 to 240Vac Front screw Yes @ -
= 100 to 240Vac Front screw No Bt G
= 24 to 28Vac or Vdc Right angle (standard) | Yes EontiolCooR (SR IET)
= 24 to 28Vac or Vdc Right angle (standard) | No 1= ! 0
= 24 to 28Vac or Vdc Front screw Yes 2= 2 0
= 24 to 28Vac or Vdc Front screw No = 3 0
4 = 4 0
@ Profiles and Function Blocks = 0 0
Profiles Function Blocks = 0 1
40 Profiles, Battery Basic = 1 1
None Backup and Set Set 1 Set 2 8- 2 1
Real-Time Clock _
_ X 9= 3 1
= A= 0 2
_ X B= 1 2
= X C= 2 2
_ Note: Each control loop algorithm will require 1 universal or
thermistor input from a flex module.
= X Note: Each cascade loop algorithm will require 2 universal or
thermistor inputs from flex modules.
@ @ Populated Flex Modules
AAA = No populated flex modules
XXX = Contact factory - Populated flex modules
Note: If AAA is selected you will need to order Flex Modules (FM)
next to account for input and output hardware.
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Flex Modules and Limit I/0 Specifications

1

Universal Input

Thermocouple, grounded or ungrounded sensors
- >20MQ input impedance
Max. of 2KQ source resistance

RTD 2 or 3 wire, platinum, 100Q and 1000Q @ 32°F (0°C) calibration to DIN curve

(0.003850/Q/°C)
- Maximum lead resistance 10Q

Process, 0-20mA @ 100Q ,or 0-10V =(dc) @ 20kQ input impedance; scalable, 0 - 50mV

Voltage Input Ranges
- Accuracy +10mV =1 LSD at standard conditions
- Temperature stability +100 PPM/°C maximum
Milliamp Input Ranges
- Accuracy +20pA +1 LSD at standard conditions
- Temperature stability +100 PPM/°C maximum
Resolution Input Ranges
- 0 to 10V: 200 pV nominal
- 0 to 20 mA: 0.5 mA nominal
Potentiometer: 0 to 1,200Q

Inverse scaling

nput Type | M5 TET® | Rangs Low | Range figh | Units

J +1.75 0 750 Deg C

K +2.45 -200 1250 Deg C

T (-200 to 350) | +1.55 -200 350 Deg C

N +2.25 0 1250 Deg C

E +2.10 -200 900 Deg C

R +3.9 0 1450 Deg C

S +3.9 0 1450 Deg C

B +2.66 870 1700 Deg C

C +3.32 0 2315 Deg C

D +3.32 0 2315 Deg C

F (PTII) +2.34 0 1343 Deg C

RTD, 100 ohm +2.00 -200 800 Deg C

RTD, 1000 ohm | +2.00 -200 800 Deg C

mV +0.05 0 50 mV

Volts +0.01 0 10 Volts

mAdc +0.02 2 20 mAmps DC

mAac +5 -50 50 mAmps AC

':ﬁtf:rf;‘;meter’ +1 0 1000 Ohms
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Operating Range

Input Type Range Low Range High

J -210 °C 1200 °C

K -270 °C 1371 °C

T -270 °C 400 °C

N -270 °C 1300 °C

E -270 °C 1000 °C

R -50 °C 1767 °C

S -50 °C 1767 °C

B -50 °C 1816 °C

C 0°C 2315 °C

D 0°C 2315 °C

F (PTII) 0°C 1343 °C

RTD (100 ohm) -200 °C 800 °C

RTD (1000 ohm) -200 °C 800 °C

mV -50 50

Volts 0 10

mAdc 0 20

mAac -50 50

rP;:ggtlometer, 1K 0 1200 ohms

Resistance, 5K range 0 5000 ohms

Resistance, 10K range | 0 10000 ohms

Resistance, 20K range | 0 20000 ohms

Resistance, 40K range | 0 40000 ohms

1 Thermistor Input

Thermistor, 5K range +5 0 5000 Ohms
Thermistor, 10K range | +10 0 10000 Ohms
Thermistor, 20K range | 20 0 20000 Ohms
Thermistor, 40K range | +40 0 40000 Ohms

o 0 to 40KQ, 0 to 20KQ, 0 to 10KQ, 0 to 5KQ

e 2.252KQ and 10KQ base at 77°F (25°C)

e Linearization curves built in

o Third party Thermistor compatibility requirements

Base R @ 25C | Alpha Techniques | Beta THERM | YSI
2.252K Curve A 2.2K3A 004
10K Curve A 10K3A 016
10K Curve C 10K4A 006
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1 Temperature Input

o Thermocouple, grounded or ungrounded sensors
- >20MQ input impedance
» Max. of 2KQ source resistance

e RTD 2 wire, platinum, 100Q and 1000Q @ 32°F (0°C) calibration to DIN curve
(0.00385Q0/Q/°C)

- Maximum lead resistance 10Q

1 Digital Input
» Digital input update rate 10Hz
- DC voltage

- Max. input 36V @ 3mA
- Min. high state 3V at 0.25mA
- Max. low state 2V
- Dry contact
- Min. open resistance 10KQ
- Max. closed resistance 50Q
- Max. short circuit 13mA

1 Current Transformer Input

o Accepts 0-50mA signal (user programmable range)

» Displayed operating range and resolution can be scaled and are user programmable
o Current input range: 0 to 50mA ac, 100Q input impedance

e Response time: 1 second max., accuracy +1maA typical

» Requires optional current transformer, Watlow part number: 16-0246

Switched DC OQutput
» Switched dc = 22 to 32V= (dc) @ 30mA per output, 40mA per pair (option CC)

Open Collector Output
» Switched dc/open collector = 32V= (dc) max. @ 100mA max. current sink

Solid-State Relay Output

e FormA, 1Aat 50°F (10°C) to 0.5A at 149°F (65°C), 0.5A at 24V~ (ac) min., 264V~ (ac)
max., opto-isolated, without contact suppression, 20VA pilot duty at 120/240 V~ (ac)

Form A Electromechanical Relay Output

e 5A, 24 to 240V~ (ac) or 30V=(dc) max., resistive load, 100,000 cycles at rated load, re-
quires a min. load of 20mA at 24V, 125VA pilot duty at 120/240 V~ (ac) or 25 VA at 24 V~
(ac)

Form C Electromechanical Relay Output

e 5A, 24 to 240V~ (ac) or 30V=(dc) max., resistive load, 100,000 cycles at rated load, re-
quires a min. load of 20mA at 24V, 125VA pilot duty at 120/240 V~ (ac) or 25 VA at 24 V~
(ac)

NO-ARC Relay Output

e FormA, 12Aat 122°F (50°C), 85 to 264V~ (ac), no V=(dc), resistive load, 2 million cycles
at rated load
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1 Universal Process/Retransmit OQutput

» Universal process/retransmit, Output range selectable:
- 0 to 10V =(dc) into a min. 1,000Q load

- 0 to 20mA into max. 800Q load
Resolution

- dc ranges: 2.5mV nominal resolution

- mA ranges: 5 pA nominal resolution
Calibration Accuracy

- dc ranges: +15 mV

- mA ranges: +30 pA
Temperature Stability

- 100 ppm/°C

Flex Module - Mixed 1/0 Ordering Information

Part Number

OO & | @ ® | ®O0 ® o ®
Module | Future Input Output Future Future Custom Custom Options - Firmware,
ID Type | Option Hardware | Hardware | Option Options | Options and | Overlay, Preset Parameters,
Options Connectors Locked Code

FM M A | A - A
@ Module Type Custom Options and Connectors
M= ‘ Mixed 1/0 A= Right angle screw connector (standard)

F= Front screw connector
® Input Hardware
A= None
U= | Universal input - T/C, RTD 2- or 3-wire, 0-10vDC, 0-20ma | | @ @ Custom Options - Firmware, Overlay,
T Thermistor input Preset Parameters, Locked Code
= | Standard with quick start guide
C= Current transformer input - - -
AB = | Standard without quick start guide
@ @ i AC = | Replacement connectors hardware only - for the entered
Output Hardware Options model number
Output 1 Output 2 XX = | Custom

= | None None
AJ = | None Mechanical relay 5A, Form A
AK = | None SSR Form A, 0.5A
CA = | Switched dc/open collector | None
CH = | Switched dc/open collector | NO-ARC 12A power control
CC = | Switched dc/open collector | Switched dc
CJ = | Switched dc/open collector | Mechanical relay 5A, Form A
CK = | Switched dc/open collector | SSR Form A, 0.5A
EA = | Mechanical relay 5A, Form C | None
EH = | Mechanical relay 5A, Form C | NO-ARC 12A power control
EC = | Mechanical relay 5A, Form C | Switched dc
EJ = | Mechanical relay 5A, Form C | Mechanical relay 5A, Form A
EK = | Mechanical relay 5A, Form C | SSR Form A, 0.5A
FA = | Universal process/retransmit | None
FC = | Universal process/retransmit | Switched dc
FJ = | Universal process/retransmit | Mechanical relay 5A, Form A
FK = | Universal process/retransmit | SSR Form A, 0.5A
KH = | SSR Form A, 0.5A NO-ARC 12A power control

_|KK= | SSR Form A, 0.5A SR Form A, 0.5A
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Flex Module - Limit Ordering Information
Part Number

OO ® | ® | 60 ® @ ®@
Module | Future Input and Future Future Custom Custom Options - Firmware,
ID Type | Option OQutput Option Options | Options and | Overlay, Preset Parameters,
Hardware Connectors Locked Code
FM L A . A - A
® Module Type Custom Options and Connectors
5= ‘ Limit A= Right angle screw connector (standard)
F= Front screw connector
®O®O® Input and Output Hardware
Auxiliary - Auxiliary
Functions Output L‘::: dc‘::atf:t Input @ @ Custom Options - Firmware, Overlay,
Hardware Hardware Preset Parameters, Locked Code
LCJ = Limit control with | Switched dc/ | Mechanical relay | None AA = | Standard with quick start guide
universal input open collector | 5A, Form A AB = | Standard without quick start guide
Limit control with | Mechanical Mechanical relay | None AC= | Repl hard lv - for th
LEJ = | universal input relay 5A, 5A, Form A = eplacement connectors hardware only - for the
Form C entered model number
_ | Limit control with | None Mechanical relay | None = | Custom
LAJ = . .
universal input 5A, Form A
MCJ = Limit control with | Switched dc/ | Mechanical relay | None
thermistor input | open collector | 5A, Form A
Limit control with | Mechanical Mechanical relay | None
MEJ = | thermistor input | relay 5A, 5A, Form A
Form C
MAJ = Limit control with | None Mechanical relay | None
thermistor input 5A, Form A
Limit control with | None Mechanical relay | Single
YEB = | temperature input 5A, Form C digital input
(limit reset)

Flex Modules - High Density 1/0 Specifications

4 Universal Inputs

(0.00385Q/Q/°C)

Voltage Input Ranges
- Accuracy +10mV +1 LSD at standard conditions
- Temperature stability +100 PPM/°C maximum

Milliamp Input Ranges
- Accuracy +20pA +1 LSD at standard conditions
- Temperature stability +100 PPM/°C maximum

Resolution Input Ranges
- 0 to 10V: 200 pV nominal
- 0 to 20 mA: 0.5 mA nominal

Potentiometer: 0 to 1,200Q
Inverse scaling

Thermocouple, grounded or ungrounded sensors
>20MQ input impedance
Max. of 2KQ source resistance
RTD 2 or 3 wire, platinum, 100Q and 1000Q @ 32°F (0°C) calibration to DIN curve

Process, 0-20mA @ 100Q ,or 0-10V =(dc) @ 20kQ input impedance; scalable, 0 - 50mV
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nput Type | M35 DegCo | Range Low | Range High | UMitS
J +1.75 0 750 Deg C
K +2.45 -200 1250 Deg C
T (-200 to 350) | +1.55 -200 350 Deg C
N +2.25 0 1250 Deg C
E +2.10 -200 900 Deg C
R +3.9 0 1450 Deg C
S +3.9 0 1450 Deg C
B +2.66 870 1700 Deg C
C +3.32 0 2315 Deg C
D +3.32 0 2315 Deg C
F (PTII) +2.34 0 1343 Deg C
RTD, 100 ohm +2.00 -200 800 Deg C
RTD, 1000 ohm | +2.00 -200 800 Deg C
mV +0.05 0 50 mV
Volts +0.01 0 10 Volts
mAdc +0.02 2 20 mAmps DC
mAac +5 -50 50 mAmps AC
':&tf:rf;‘;meter’ +1 0 1000 Ohms

Operating Range

Input Type Range Low Range High
J -210 °C 1200 °C
K -270 °C 1371 °C
T -270 °C 400 °C
N -270 °C 1300 °C
E -270 °C 1000 °C
R -50 °C 1767 °C
S -50 °C 1767 °C
B -50 °C 1816 °C
C 0°C 2315 °C
D 0°C 2315 °C
F (PTII) 0°C 1343 °C
RTD (100 ohm) -200 °C 800 °C
RTD (1000 ohm) -200 °C 800 °C
mV -50 50
Volts 0 10
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Operating Range (cont.)
Input Type Range Low Range High
mAdc 0 20
mAac -50 50
Potentiometer, 1K
range 0 1200
Resistance, 5K range 0 5000
Resistance, 10K range 0 10000
Resistance, 20K range 0 20000
Resistance, 40K range 0 40000
4 Thermistor Inputs
Thermistor, 5K range +5 0 5000 Ohms
Thermistor, 10K range | %10 0 10000 Ohms
Thermistor, 20K range | 20 0 20000 Ohms
Thermistor, 40K range | +40 0 40000 Ohms

« 0 to 40KQ, 0 to 20KQ, 0 to 10KQ, 0 to 5KQ

o 2.252KQ and 10KQ base at 77°F (25°C)

» Linearization curves built in

» Third party Thermistor compatibility requirements

Base R @ 25C | Alpha Techniques | Beta THERM | YSI
2.252K Curve A 2.2K3A 004
10K Curve A 10K3A 016
10K Curve C 10K4A 006

3 Universal Process/Retransmit Qutputs

» Universal process/retransmit, Output range selectable:
- 0 to 10V =(dc) into a min. 4,000Q load
- 0 to 20mA into max. 400Q load
Resolution
- dc ranges: 2.5mV nominal resolution
- mA ranges: 5 pA nominal resolution
Calibration Accuracy
- dc ranges: +15 mV
- mA ranges: +30 pA
Temperature Stability
- 100 ppm/°C

3 Mechanical Relay Outputs

e 2 Form Crelays, 1 Form Arelay. Form A shares common with 1 Form C relay

» Each relay is rated at 5A, 24 to 240V~ (ac) or 30V= (dc)max., resistive load, 100,000
cycles at rated load. Requires a min. load of 20mA at 24V, 125 VA pilot duty at 120/240
V~ (ac) or 25 VA at 24 V~ (ac)

Watlow F4T Install & Troubleshooting e 52 o Chapter 8 Appendix



4 Mechanical Relay Outputs

« Form A, 5A each, 24 to 240V~ (ac) or 30V= (dc)max., resistive load, 100,000 cycles at
rated load. Requires a min. load of 20mA at 24V, 125 VA pilot duty at 120/240 V~ (ac) or
25 VA at 24 V~ (ac)

2 Solid-State Relays

« Form A, 10A max. each SSRs combined at 24V~ (ac) min., 264V~ (ac) max., opto-isolat-
ed, without contact suppression, max. resistive load 10A per output at 240V~ (ac), max.
20A per card at 122°F (50°C), max.

4 Solid-State Relays

« Two pairs of SSRs, each pair shares a common

« Form A, 24V~ (ac) min., 264V~ (ac) max., opto-isolated, without contact suppression,
resistive load 2A per output at 240V~ (ac), max. See table for max. current per output

« 50 VA pilot duty at 120/240 V~ (ac)

Quad 2 Amp SSR Derating Curve
All Outputs 100% Duty Cycle

2.2
20 FAT with 2 FMs: 1 quad
' ___inputand 1 quad 2A
1.8 S SSR FM. Qutputs 1 and
= \\ 3on.
e NN AN FAT with 2 FMs: 1 quad
w14 N N = input and 1 quad 2A
g ., \ SSR FM. All outputs on.
£ 10 AT with 5 FMs: 1 quad
< 2A SSR.
0.8 B
\\ ___ F4T with 6 FMs: 1 quad
0.6 <~ 2ASSR.
04 LI LI LI LI LI LI LI LI LI LI

0 5 10 15 20 25 30 35 40 45 50
Ambient Temperature (°C)

6 Digital Input/Output Option - (6 DIO)

« Digital input update rate 10Hz
- DC voltage
- Max. input 36V @ 3mA
- Min. high state 3V at 0.25mA
- Max. low state 2V
- Dry contact
- Min. open resistance 10KQ
- Max. closed resistance 50Q
- Max. short circuit 13mA
« Digital output update rate 10Hz
- User selectable Switched DC output: 5V= (dc) at 130mA or 19 to 22V= (dc) at 80mA

- Open Collector output: 32V= (dc) at 1.5A maximum, 8A maximum per 6 outputs com-
bined

Watlow F4T Install & Troubleshooting e 53 o Chapter 8 Appendix



Flex Module - High Density Ordering Information
Part Number

OO ® | ® ® ©0 ® ®®
Module | Future Input and Future Future Custom Custom Options - Firmware,
ID Type | Option OQutput Option Options | Options and | Overlay, Preset Parameters,
Hardware Connectors Locked Code
FM H A . AAA - A

@ Module Type Custom Options and Connectors

H= ‘ High Density 1/0 A= Right angle screw connector (standard)

F= Front screw connector

® Input and Output Hardware
R= 4 universal inputs (T/C, RTD 2-wire, 0-10VDC, 0-20mA)
p- 4 thermistor input ® @ Custom Options - Firmware, Overlay,

= €rmistor Inputs Preset Parameters, Locked Code
c- 6 digital /0 = | Standard with quick start guide
F= 3 universal process/retransmit outputs AB = | Standard without quick start guide
B = 3hmechamcal relay 55'\1’ 2 Fo;m c gnd 1 Form A (Form A AC = | Replacement connectors hardware only - for the

shares a common with one Form C) entered model number

= 4 mechanical relay 5A, Form A - | custom
K= 2 SSRs 10A
L= 4 SSRs at 2A each. SSRs grouped in 2 pairs with each pair

sharing a common

Flex Module - Communications Ordering Information
Part Number

OO ® | ® ® ©®0 ® ®®
Module | Future Comm. Future Future Custom Custom Options - Firmware,
ID Type | Option Option Option Options | Options and | Overlay, Preset Parameters,
Connectors Locked Code
FM C A - 2 A - A
® Communication Option
2= ‘ Modbus® RTU 232/485*
Custom Options and Connectors
A= Right angle screw connector (standard)
F= Front screw connector
@ @ Custom Options - Firmware, Overlay,
Preset Parameters, Locked Code
= | Standard with quick start guide
AB = | Standard without quick start guide
AC = | Replacement connectors hardware only - for the
entered model number
XX = | Custom
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Declaration of Conformity

Series F4T C E

WATLOW Electric Manufacturing Company ISO 9001 since 1996.

1241 Bundy Blvd.
Winona, MN 55987 USA

Declares that the following products:

Designation: Series FAT Y4 DIN Control
Model Numbers: F4T X X (1 to 8) — X AA XX X — XXX X = any number or letter.
Classification: Process Controller Base Installation Category |I,

rated IP65 or IP40 if flush mount option is used.
Rated Voltage and Frequency: High Voltage 100 — 240 Vac 50/60 Hz, F4TXX(1, 2, 3, 4)
Low Voltage 24 — 28 Vac/dc 50/60 Hz, F4TXX(5, 6, 7, 8)
Rated Power Consumption: Up to 23 Watts with six modules loaded.

Only the front display is considered part of the ultimate enclosure, the unit is considered an open type

process control, it requires an ultimate enclosure and at least one Watlow EZ-ZONE® FM “Flex Module” to have a
useful function. All Flex Modules were tested as part of F4T system for compliance with the following directives.

2004/108/EC Electromagnetic Compatibility Directive

EN 61326-1 2013 Electrical equipment for measurement, control and laboratory use — EMC
EN 55011 2010 requirements (Industrial Imnmunity, Group 1 Class A' Emissions).
EN 61000-4-2 2009 Electrostatic Discharge Immunity

EN 61000-4-3 2010 Radiated Field Immunity

EN 61000-4-4 2012 Electrical Fast-Transient / Burst Immunity

EN 61000-4-5 2006 Surge Immunity

EN 61000-4-6 2009 Conducted Immunity

EN 61000-4-11 2004 Voltage Dips, Short Interruptions and Voltage Variations Immunity
EN 61000-3-2 2009 Harmonic Current Emissions

EN 61000-3-32 2013 Voltage Fluctuations and Flicker

SEMI F47 2000 Specification for Semiconductor Sag Immunity Figure R1-1

TNOTE: Not for use in Commercial or Residential locations without additional emissions protection.
2NOTE: To comply with flicker requirements cycle time may need to be up to 160 seconds if load current is at 15A, or the
maximum source impedance needs to be < 0.13Q. Unit power of FAT model complies with 61000-3-3 requirements.

2006/95/EC Low-Voltage Directive

EN 61010-1 2010 Safety Requirements of electrical equipment for measurement, control
and laboratory use. Part 1: General requirements

Compliant with 2011/65/EC RoHS2 Directive

Per 2002/96/EC W.E.E.E Directive and 2006-66-EC Battery Directive E Please Recycle Properly.

Joe Millanes Winona, Minnesota, USA
Name of Authorized Representative Place of Issue

Director of Operations July 2014

Title of Authorized Representative Date of Issue

e ——i

Sigpature of Authorized Representative

Watlow F4T Install & Troubleshooting e 55 o Chapter 8 Appendix



Declaration of Conformity
Series EZ-ZONE® Flex Modules

WATLOW Electric Manufacturing Company ISO 9001 C € since 1996.
1241 Bundy Blvd.
Winona, MN 55987 USA

Declares that the following products:

Designation: Series EZ-ZONEP® Flex Modules

Model Numbers: FMLA-(LAJ, LCJ, LEJ, MAJ, MCJ, MEJ, YEB')A-A(A",F',B',G")XX
FMMA-X(A',C',E,F',K)(A",C",H,J,K)A-A(A',F',B',G")XX
FMHA-(R',P',C',F',B",J,K,L')AAA-A(A",F',B",G")XX
'FMCA-XAAA-A(A',F',B',G")XX; Note: X' = Any letter or number

Classification: FMLA, FMMA and FMHA are Process Control modules, FMCA are
Communication modules; Modules are Integrated Controls in either EZ-
ZONE® CC or FAT Bases; Modules are IP10 when properly installed.

Rated Voltage and Frequency: Relay, SSR or No-Arc Control outputs 24 - 240 Vac 50/60 Hz,
Switched DC, Process and communications; low voltage SELV

Rated Power Consumption: At max 50°C, see manual for ratings at other ambient temperatures.
No-arc relays 15A 1.C, Dual SSR module 1.C 10A each output,
Mechanical relay 5A 125 VA, 25 VA at 24 Vac 1.B, Discreet SSR 1/2A
1.C 20VA, Quad SSR 1.C 0.7A 50 VA, Hex I/O 1.5A, all others SELV
limited energy.

Flex Modules are considered components and have no function in and of themselves, it is only when installed in a
Watlow EZ-ZONE® CC or F4T Base enclosure that they have useful function. Modules were tested as part of these
systems for compliance with the following directives.

2004/108/EC Electromagnetic Compatibility Directive
EN 61326-1 2006 Electrical equipment for measurement, control and laboratory use
— EMC requirements (Industrial Immunity, Class B Emissions).

2006/95/EC Low-Voltage Directive

EN 61010-1:2010 ED3 Safety Requirements of electrical equipment for measurement,
All FM’s in all bases are control and laboratory use. Part 1: General requirements
compliant with this standard.

EN 60730-1:2011 Automatic electrical controls for household and similar use —
EN 60730-2-9:2010 Particular requirements for temperature sensing controls.
'Compliant output options. Only certain output options comply with 60730 spacing and dielectric

When in EZ-ZONE® CC Base.  requirements, see order information for compatible models.

Compliant with 2011/65/EC RoHS2 Directive

Per 2002/96/EC W.E.E.E Directive and 2006-66-EC Battery Directive E Please Recycle Properly.

See the Declarations of Conformity for Watlow EZ-ZONE® CC and F4T models
for further details on standards used for compliance.

Joe Millanes Winona, Minnesota, USA
Name of Authorized Representative Place of Issue

Director of Operations July 2014

Title of Authorized Representative Date of Issue

ure of Authorized Representative
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How to Reach Us
Corporate Headquarters

Watlow Electric Manufacturing Company
12001 Lackland Road

St. Louis, MO 63146

Sales: 1-800-WATLOW2

Manufacturing Support: 1-800-4WATLOW
Email: info @ watlow.com

Website: www.watlow.com

From outside the USA and Canada:

Tel: +1 (314) 878-4600

Fax: +1 (314) 878-6814

Latin America

Watlow de México S.A. de C.V.
Av. Fundicién No. 5

Col. Parques Industriales
Querétaro, Qro. CP-76130
Mexico

Tel: +52 442 217-6235

Fax: +52 442 217-6403

Europe

Watlow France

Tour d'Asniéres.

4 Avenue Laurent Cély

92600 Asniéres sur Seine
France

Tél: + 33 (0)1 41 32 79 70
Télécopie: + 33(0)1 47 33 36 57
Email: info @watlow.fr

Website: www.watlow.fr

Watlow GmbH

Postfach 11 65, Lauchwasenstr. 1
D-76709 Kronau

Germany

Tel: +49 (0) 7253 9400-0

Fax: +49 (0) 7253 9400-900
Email: info @watlow.de

Website: www.watlow.de

Watlow Italy S.r.l.

Viale ltalia 52/54

20094 Corsico Ml

Italy

Tel: +39 024588841

Fax: +39 0245869954
Email: italyinfo @ watlow.com
Website: www.watlow.it

Watlow Ibérica, S.L.U.
C/Marte 12, Posterior, Local 9
E-28850 Torrejon de Ardoz
Madrid - Spain

T.+34 91 675 12 92

F. +34 91 648 73 80

Email: info @watlow.es
Website: www.watlow.es

Watlow UK Ltd.

Linby Industrial Estate

Linby, Nottingham, NG15 8AA
United Kingdom

Telephone: (0) 115 964 0777
Fax: (0) 115 964 0071

Email: info@watlow.co.uk
Website: www.watlow.co.uk
From outside The United Kingdom:
Tel: +44 115 964 0777

Fax: +44 115 964 0071

Asia and Pacific

Watlow Singapore Pte Ltd.

16 Ayer Rajah Crescent,

#06-03/04,

Singapore 139965

Tel: +65 6773 9488 Fax: +65 6778 0323

Email: info@watlow.com.sg Website: www.watlow.com.sg

Watlow Australia Pty., Ltd.
4/57 Sharps Road
Tullamarine, VIC 3043
Australia

Tel: +61 3 9335 6449

Fax: +61 3 9330 3566
Website: www.watlow.com

Watlow Electric Manufacturing Company (Shanghai) Co. Ltd.
Room 501, Building 10, KIC Plaza
290 Songhu Road, Yangpu District
Shanghai, China 200433

China

Phone:

Local: 4006 Watlow (4006 928569)
International: +86 21 3381 0188
Fax: +86 21 6106 1423

Email: viee @watlow.cn

Website: www.watlow.cn

JhO— D2vN\oHkA ekt

T101-0047 REBTFRAXAHA1-14-4

M E L BIERORE

Tel: 03-3518-6630Fax: 03-3518-6632

Email: infoj@watlow.com  Website: www.watlow.co.jp

Watlow Japan Ltd.

1-14-4 Uchikanda, Chiyoda-Ku

Tokyo 101-0047

Japan

Tel: +81-3-3518-6630 Fax: +81-3-3518-6632

Email: infoj @ watlow.com Website: www.watlow.co.jp

Watlow Korea Co., Ltd.

#2208, Hyundia KIC Building B, 70 Doosan-ro
Geumcheon-gu, Seoul

Republic of Korea

Tel: +82 (2) 2169-2600 Fax: +82 (2) 2169-2601
Website: www.watlow.co.kr

Watlow Malaysia Sdn Bhd

1F-17, IOl 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

REEEEROERLT
80143 HitMEI €=t B =K 1895% 10182 —
B|F5: 07-2885168  {H#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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