Preface

The compact temperature controller E5CN allows the user to carry out the following:

* Select from many types of temperature, non-contact temperature sensor and analog
input

* Select heating and cooling control in addition to standard control

 Select AT (auto-tuning) and ST (self-tuning) as tuning functions

* Use multi-SP and the run/stop function according to event input

» Use the HBA (heater burnout alarm) function (when option board E53-CNHB or
E53-CNHO3 is fitted)

» Use the communications function (when option communications unit E53-CNH03
is fitted)

* Calibrate sensor input

» The E5CN features a watertight construction (NEMA4X : equivalent to IP66).

e The E5CN conforms to UL/CSA/ICE safety standards and EMC standards.

This User’s Manual describes how to use the E5CN.

Before using your E5CN, thoroughly read and understand this manual in order to

ensure correct use.

Also, store this manual in a safe place so that it can be retrieved whenever necessary.

*For an additional description of the communications function, also refer to the
E5AN/EN/CN/GN Temperature Controller, Communications Function User’s
Manuals (Cat. No. H102)
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PRECAUTIONS

When the product is used under the circumstances or environment described in this
manual, always adhere to the limitations of the rating and functions. Also, for safety,
take countermeasures such as fitting fail safe installations.

DO NOT USE :

» In circumstances or environments that have not been described below in this manual.

* For control in nuclear power, railway, aircraft, vehicle, incinerator, medical, entertainment,
or safety applications.

» Where death or serious property damage may occur, or where extensive safety precautions
are required.




SAFETY PRECAUTIONS

W Safety Signal Words

This manual uses the following signal words to mark safety precautions for the E5CN.

These precautions provide important information for the safe application of the product. You

must be sure to follow the instructions provided in all safety precautions.

Indicates information that, if not heeded, could possibly result in loss of life or
A WARNING | serious injury.

minor injury, damage to the product, or faulty operation.

Indicates information that, if not heeded, could result in relatively serious or
A CAUTION

W Safety Precautions

/I\ CAUTION

@ Electric Shock Warning

Do not touch the terminals while the power is ON.
Doing so may cause an electric shock.

Do not allow metal fragments or lead wire scraps to fall inside this product.
These may cause electric shock, fire or malfunction.

Never disassemble, repair or modify the product.
Doing so may cause electric shock, fire or malfunction.

Do not use the product in flammable and explosive gas atmospheres.

The life expectancy of the output relays varies greatly with the switching capacity and other switching
conditions. Always use the output relays within their rated load and electrical life expectancy. If an out-
put relay is used beyond its life expectancy, its contacts may become fused or burned.

Use the product within the rated load.
Not doing so may cause damage or fire.

Use this product within the rated supply voltage.
Not doing so may cause damage or fire.

Tighten the terminal screws properly. Tighten them to a torque of 0.74 N-m (7.5kgf.cm)(max.)
Loose screws may cause malfunction.

Set all settings according to the control target of the product.
If the settings are not appropriate for the control target, the product may operate in an unexpected man-
ner, resulting in damage to the product or resulting in accidents.

To maintain safety in the event of a product malfunction, always take appropriate safety measures, such
as installing an alarm on a separate line to prevent excessive temperature rise.
If a malfunction prevents proper control, a major accident may result.




NOTICE

Be sure to observe these precautions to ensure safe use.

(1) Do not wire unused terminals.

(2) Be sure to wire properly with correct polarity of terminals.

(3) To reduce induction noise, separate the high-voltage or large-current power lines from other lines,
and avoid parallel or common wiring with the power lines when you are wiring to the terminals.
We recommend using separating pipes, ducts, or shielded lines.

(4) Do not use this product in the following places:

* Places subject to dust or corrosive gases (in particular, sulfide gas and ammonia gas)
* Places subject to high humidity, condensation or freezing

* Places subject to direct sunlight

* Places subject to vibration and large shocks

* Places subject to splashing liquid or oily atmosphere

* Places directly subject to heat radiated from heating equipment

* Places subject to intense temperature changes

(5) To allow heat to escape, do not block the area around the product. (Ensure that enough space is
left for the heat to escape.)

* Do not block the ventilation holes on the casing.

(6) When you draw out the internal mechanism from the housing, never touch electric components
inside or subject the internal mechanism to shock.

(7) Cleaning: Do not use paint thinner or the equivalent. Use standard grade alcohol to clean the prod-
uct.

(8) Use specified size (M3.5, width 7.2 mm or less) crimped terminals for wiring.

(9) Allow as much space as possible between the E5CN and devices that generate powerful high-fre-
quency noise (e.g. high-frequency welders, high-frequency sewing machines) or surges.

(10) When executing self-tuning, turn the load (e.g. heater) ON simultaneously or before you turn the
E5CN ON. If you turn the ESCN ON before turning the load ON, correct self-tuning results and
optimum control may no longer be obtained.

(11) Use a 100 to 240 VAC (50/60 Hz), 24 VAC (50/60 Hz) or 24 VDC power supply matched to the power
specifications of the E5CN. Also, make sure that rated voltage is attained within two seconds of
turning the power ON.

(12) Attach a surge suppresser or noise filter to peripheral devices that generate noise (in particular,
motors, transformers, solenoids, magnetic coils or other equipment that have an inductance com-
ponent).

(13) When mounting a noise filter on the power supply, be sure to first check the filter’s voltage and
current capacity, and then mount the filter as close as possible to the E5CN.

(14) Use within the following temperature and humidity ranges:

» Temperature: -10 to 55°C, Humidity: 25 to 85% (with no icing or condensation)
If the E5CN is installed inside a control board, the ambient temperature must be kept to under
55°C, including the temperature around the E5CN.
If the E5CN is subjected to heat radiation, use a fan to cool the surface of the E5CN to under
55°C.

(15) Store within the following temperature and humidity ranges:

» Temperature: -25 to 65°C, Humidity: 25 to 85% (with no icing or condensation)

(16) Never place heavy objects on, or apply pressure to the E5CN as it may cause it to deform and deteri-
orate during use or storage.

(17) Avoid using the E5CN in places near a radio, television set, or wireless installation. These devices
can cause radio disturbances which adversely affect the performance of the E5CN.



Conventions Used in This Manual

Bl Meanings of Abbreviations
The following abbreviations are used in parameter names, figures and in text explanations.
These abbreviations mean the following:

Symbol Term
PV Process value
SP Set point
AT Auto-tuning
ST Self-tuning
EU Engineering unit *1

*1 “EU” stands for Engineering Unit. EU is used as the minimum unit for engineering units
such as °C, m, and g.
The size of EU varies according to the input type. For example, when the input temperature
setting range is —200 to +1300°C, 1 EU is 1°C, and when the input temperature setting range
is —20.0 to +500.0°C, 1 EU is 0.1°C.
In the case of analog input, the size of EU varies according to the decimal point position of
the scaling setting, and 1 EU becomes the minimum scaling unit.

B How to Read Display Symbols
The following tables show the correspondence between the symbols displayed on the displays
and alphabet characters.
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B How This Manual is Organized

Purpose

Related title

Description

VI

Learning about the
E5CN

Setting up the ES5CN

Basic operations

Applied operations

Calibration

Chapter 1 INTRODUCTION

Chapter 2 PREPARATIONS

Chapter 3 BASIC OPERATION and

Chapter 5 PARAMETERS

Chapter 4 APPLIED OPERATION and

Chapter 5 PARAMETERS

Chapter 6 CALIBRATION

This chapter describes the
features, names of parts and
typical functions.

This chapter describes instal-
lation and wiring.

These chapters describe basic
control examples.

These chapters describe
advanced functions to fully
use E5CN.

This chapter describes cal-
ibration method.
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1.1 Names of Parts

B Front panel

Temperature
unit

[ Operation
indicators

No.1 display

[ Level key

M Display
® No.1 display
® No.2 display

@ Operation
indicators

1-2

OMRON

No.2 display

| ws | i

Up key

\ E5CN

/

Displays the process value or parameter type.

Displays the set point, manipulated variable or set value (setup) of the
parameter.

1)

(2)

3

4)

%)

ALl (alarm 1)

Lights when alarm 1 output is ON.

AL2 (alarm 2)

Lights when alarm 2 output is ON.

HB (heater burnout alarm display)

Lights when a heater burnout is detected.

OT1, OT2 (control output 1, control output 2)

Lights when control output 1 and/or control output 2 are ON.

Note, however, that OUT1 is out at all times when control output 1 is
current output.

STP (stop)

Lights when control of the ES5CN has been stopped.

During control, this indicator lights when an event or the run/stop
function has become stopped. Otherwise, this indicator is out.

CMW (communications writing control)

Lights when communications writing is “enabled” and is out when it
is “disabled.”



@ Temperature unit

B How to use keys

@ [O] (level) key

o (mode) key

o (up) key

o (down) key

@ [O]+[2lkey

combination

The temperature unit is displayed when the display unit parameter is set
to a temperature. Indication is determined by the currently selected “tem-
perature unit” parameter set value. When this parameter is set to “°C”,

171 a2l

£ ” is displayed, and when set to “°F”, “F” is displayed.
The following describes the basic functions of the front panel keys.
Press this key to select the setting levels. The setting level is selected in
order “operation level” — - “adjustment level”, “initial setting level” — -
“communications setting level”.

Press this key to select parameters within each level.

Each press of this key increments values displayed on the No.2 display.
Holding down this key continuously increments values.

Each press of this key decrements values displayed on the No.2 display.
Holding down this key continuously decrements values.

This key combination sets the E5CN to the “protect level.” For details on
the protect level, see Chapter 5 Parameters.



1.2 1/O Configuration and Main Functions

B /O configuration

@ E5CN

Temperature input/
analog input

*HBA
CT input

Event input 2ch

SP input from external
digital switch function and
Run/Stop function

“*” marked items are options.

Controller

OouT1

Control output 1 |

Control output 2

Heating andi ouT2
cooling

Standard
ALM2

Alarm 2

Alarm 1

HBA

|HB

Input error

Communications

function

——=  Control output 1

] Alarm output 2

ALM1

Alarm output 1




B Main functions

@ Input sensor
types

@ Control output

® Alarms

@ Control
adjustment

@ Event input

@ HBA

® Communications
function

The following introduces the main functions of the E5CN. For details on

each function and how to use the functions, see Chapter 3 onwards.

The following input sensors can be connected for temperature input:
Thermocouple K, J, TE,LLUN,R,S,B
Non-contact temperature sensor type : ES1A

: K (10 to 70°C), K (60 to 120°C), K (115 to 165°C),

K (160 to 260°C)

Platinum resistance thermometer

: Pt100, JPt100
Analog input : 0 to 50 mV
Control output is either relay, voltage output or current output depend-
ing on the model of E5CN.
If you select heating and cooling control on the E5CN-J2[][], alarm 2
output is used as cooling side output. So, use alarm 1 if an alarm is
needed in heating and cooling control.

Alarms are supported on the E5CN-[J2[J[]. Set the alarm type and
alarm value, or upper- and lower-limit alarms.

If necessary, a more comprehensive alarm function can be achieved by
setting the “standby sequence”, “alarm hysteresis”, “close in alarm/
open in alarm” and Alarm latch ON/OFF parameters.

When the input error output is set to “ON”, alarm output 1 turns ON

when an input error occurs.

Optimum PID constants can be set easily by AT (auto-tuning) and ST
(self-tuning).

When the option event input unit E53-CNHB is mounted in the E5CN,;
the following functions can be achieved by event input:
Set point selection (multi-SP max. 4 points) and run/stop

The heater burnout alarm (HBA) function is supported when the option
unit (E53-CNHB or E53-CNHO03) is mounted in the E5CN.

Communications according to CompoWay/F* and Sysway are supported
when the option communications unit E53-CNHO03 is mounted in the
E5CN.

Communications are carried out over the RS-485 interface.

* CompoWay/F is a general-purpose serial communications-based unified

communications procedure developed by OMRON. CompoWay/F uses

commands compliant with the well-established FINS, together with a uni-

fied frame format on OMRON programmable controllers to facilitate

communications between personal computers and components.



1.3
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How Setup Levels Are Configured and Operating
the Keys on the Front Panel

Parameters are divided into groups, each called a “level”. Each of the set
values (setup items) in these levels are called a “parameter.” The parame-

ters on the E5CN are divided into the following seven levels:

Operation level |« Adjustment level [O] + ckey

z [O]key [O] + [cSlkey The PV display

: Less than 1 second min. flashes

P .
(O] ey
1 second min. @ key ﬁ
The PV display flashes after one second.
[ Control stops. (O] + [cokey
3 seconds min.

<+—>
@ key |

Less than

1 second
Password input

v set value “-169”

Protect level

[O] key
1 second min.

Note :

Communications setting level is displayed
when the optional communication unit
E53-CNHO03 is mounted.

Password input
set value “1201”

:] Control in progress

Control stopped

Control in
\ Progress Control Stopped

Protect level O
Operation level O -
Adjustment level O -

Initial setting level -

Advanced function setting level -

Calibration level -

Ol0]0|0

Communications setting level -

O : Indicates items that can be set.

Of these levels, the initial setting level, communications setting level,
advanced function setting level and calibration level can be used only
when control has stopped. Note that controller outputs are stopped when
any of these four levels are selected.



@ Protect level

@ Operation level

@ Adjustment level

@ Initial setting
level

@® Advanced
function setting
level

@® Communications
setting level

@ Calibration level

To move the mode at this level, simultaneously press the[O] and
keys for at least three seconds in the operation level or adjustment level.
This level is for preventing unwanted or accidental modification of
parameters. Protected levels will not be displayed, and so the parame-
ters in that level cannot be modified.

This level is displayed when you turn the power ON. You can move to the
protect level, initial setting level and adjustment level from this level.

Normally, select this level during operation. During operation, the pro-
cess value, set point and manipulated variable can be monitored, and the
alarm value and upper- and lower-limit alarms can be monitored and
modified.

To move the mode at this level, press the[ O | key for less than one second.

This level is for entering set values and offset values for control. This
level contains parameters for setting the AT (auto-tuning), communica-
tions writing enable/disable, hysteresis, multi-SE, input shift values,
heater burnout alarm (HBA) and PID constants. You can move to the top
parameter of the initial setting level and operation level from here.

To move the mode at this level, press the [O] key for at least three
seconds in the operation level or adjustment level. The PV display
flashes after one second. This level is for specifying the input type, select-
ing the control method, control period, setting direct/reverse action and
alarm type. You can move to the advanced function setting level or com-
munications setting level from this level. To return to the operation
level, press the O ] key for at least one second. To move to the commu-
nications setup level, press the[ O] key for less than one second.

To select this level, you must enter the password (“-169”) in the initial
setting level.

You can move to the calibration level only from this level.

This level is for setting the automatic return of display mode, MV limit-
ter, event input assignment, standby sequence, alarm hysteresis, ST
(self-tuning) and for moving to the user calibration level.

To move the mode at this level, press the[ O] key for less than one second

in the initial setting level. When the communications function is used,

set the communications conditions in this level. Communicating with a

personal computer (host computer) allows set points to be read and writ-

ten, and manipulated variables to be monitored.

NOTE This level is available if communications card (E53-CNHO03) is
fitted to the unit.

To move the mode at this level, you must enter the password “1201” in
the advanced function setting level. This level is for offsetting deviation
in the input circuit.

You cannot move to other levels by operating the keys on the front panel
from the calibration level. To cancel this level, turn the power OFF then
back ON again.



M Selectin g  To select parameters in each level, press the key. Each press of the

parameters key advances to the next parameter. For details on each parameter,
see Chapter 5.

—

Parameter

1
v
Parameter
2
=2
Parameter
3

y [
Parameter
n
HFixin g settin gs * If you press the key at the final parameter, the display returns to the
top parameter for the current level.

» To change parameter settings or setup, specify the setting using the
or keys, and either leave the setting for at least two seconds or press

the key. This fixes the setting.

* When another level is selected, the parameter and setting on the display
are fixed.

* When you turn the power OFF, you must first fix the settings or parame-
ter setup (by pressing the key). The settings and parameter setup
are sometimes not changed by merely pressing the or keys.



1.4 Communications Function

The E5CN can be provided with a communications function that allows

you to check and set controller parameters on a host computer. If the com-

munications function is required, mount the option unit E53-CNHO03 in

the E5CN. For details on the communications function, see the separate

“Communications Functions User’s Manual.”

Follow the procedure below to move to the communications setting level.

(1) Press the[O] key for at least three seconds in the “operation level”.

The level moves to the “initial setting level”.

(2) Press the[ O] key for less than one second. The “initial setting level”
moves to the “communications setting level”.

(3) Pressing the key advances the parameters as shown in the follow-
ing figure.

(4) Press the or keys to change the parameter setups.

Communications unit No.

E b PS Baud rate
]

(]

I} Data bit

n

E Sbl:i..' Stop bit

[ ]

(]

% Pl‘ t H Parity
]
(]

@ Setti ng up Set the ESCN communications specifications so that they match the com-
communications  munications setup of the host computer.
data
Parameter (:Dri]zrr);?%::js Set (monitor) Value Settings Default Unit

Communications unit No. -na |0to99 1 None
Baud rate BFP5 |1.2,2.4,4.8,9.6,19.2 2,24 48,858,152 9.6 kbps
Data bit LEn |7,8 7 bit
Stop bit St 1,2 2 bit
Parity P~EM | None, even, odd nanE,Eufn,add Even None
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2.1 Installation

B Dimensions

@ E5SCN (Unit: mm)
E5CN 102
93
48x 48 | 9 28
I —c) e —— Pl w j
n 11 ENERE
@ | 5 8 D DID |
| 3 ERE
oo ” B
o L = <

o Terminal cover (sold separately E53-COV10)
e The ESCN--500 is provided with a terminal cover.

B Panel cutout Unit: mm

When mounted separately When group-mounted

) +1.0
(48 x number of units -2.5) 0

+0.6
0

|
_r____l}___ —

45

60 min.

* Insert the controller through the hole in the panel from the front, and
push the adapter on from the rear. Push the adapter up to the back of the
panel ensuring that the controller is pushed all the way in, removing any
gap between the controller, panel and adapter. Finally use the two
screws on the adapter to secure the unit in place.

* To mount the E5CN so that it is waterproof, insert the waterproof pack-
ing onto the E5CN. The E5CN cannot be waterproofed when the ESCN
is group-mounted.

* The recommended panel thickness is 1 to 5 mm.

* Maintain the specified mounting space between each controller. Con-
trollers must not be closely mounted vertically.

* When two or more E5CNs are mounted, make sure that the surrounding
temperature does not exceed the allowable operating temperature given
in the specifications.



M Setting up the option units

If communications, event input and heater burnout functions are
required, mount the communications unit (E53-CNHO03) or the event

input unit (E53-CNHB).

The heater burnout function is supported on either of these two option

units.

@ Option units

Name Model Function
Communications unit E53-CNHO03 Communications (RS-485)
Event input unit E53-CNHB Event input

e Terminal label:x 1

@ Assembling the unit

Regular flat blade

screwdriver
(units: mm)

NN

20 min.

©)

(1) Insert the tools (see drawing above) into the slots (one on the top and
one on the bottom) and release the hooks.
(2) Insert the tool into the gap between the front and rear, and slightly
draw out the front panel. Then, draw out the front panel towards you

holding it by its top and bottom sides.

(3) Match the upper and lower claws with the connection points and
insert the option unit. Mount the option unit in the center.
(4) Before you push the unit back into the case, make sure that the water-
tight packing is in place. Push the unit back into the rear case until
you hear a click. When you do this, hold down the hooks on the top and
bottom of the rear case so that they are firmly hooked in place.
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B Mounting

Terminal cover

@ How to attach the (1) Insert the E5CN into the mounting hole in the panel.
E5CN on the (2) Push the adapter along the E5CN body from the terminals up to the
panel panel, and fasten temporarily.
(3) Tighten the two fixing screws on the adapter. When tightening
screws, tighten the two screws alternately keeping the torque to
approximately 0.29 to 0.39 N.m.

@ How to attach the Make sure that the “UP” mark is facing up, and then fit the terminal cover
terminal cover (E53-COV10) into the holes on the top and bottom.
The E5CN-[1-500 is provided with a terminal cover.



Wiing TerminaIsI

2.2 Wiring Terminals

M Terminal
arrangement E5CN E53-CNHB E53-CNHO03
4 Alarm output Event input/CT  Communications/CT RS-485
Volt tput/rel — [ f -
ogtpaug:?Cerjrggt :Ji?gut Control output 1 @ @ @ AN/ @ ' @ B(+)
II__'® @ Gm\'/ll/heater Control output2 FV . EV1 A
A: @ @ burnout/Input error @‘E(\EZ \ ' @
i oM EV2 @[ Donot
D @D @O 9 © @) ' use
f 1 1 [ '+
Analog input Y Input power supply @. i @.
—~iLE do o o :
TC @ ‘ O

Two input power supplies are available: 100 to 240 VAC or 24 VDC.

M Precautions
when wiring

B Wiring
@ Power supply

@ Input

» Separate input leads and power lines in order to protect the ESCN and

its lines from external noise.

Use AWG28 or larger twisted pair cable.

» We recommend using solderless terminals when wiring the E5CN.

Tighten the terminal screws using a torque no greater than 0.74 N-m.

Use the following type of solderless terminals for M3.5 screws.

—

7.2 mm max.

» Connect to terminal Nos. 9 and 10.

cations.

The following table shows the specifi-

Input power supply

ESCN

100 to 240 VAC, 50/60 Hz

TVA

24 VAC, 50/60 Hz

4VA

24 VVDC (no polarity)

3W

» Standard insulation is applied to the power supply 1/O sections. If rein-

forced insulation is required, connect the input and output terminals to

a device without any exposed current-carrying parts or to a device with

standard insulation suitable for the maximum operating voltage of the

power supply I/O section.

» Connect to terminal Nos. 3 to 5 as follows according to the input type.

> O= O
85 8% &5

Thermocouple Platinum resistance Analog

thermometer

input

2-5
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@ Control output 1

@® Alarm
output/Control
output 2

@® CT input

* Terminal Nos. 1 and 2 are for control output. The following diagrams

show the available outputs and their internal equalizing circuits.

Temperature +V v
controller Ii :b_{ .
L ?
GND
Relay Voltage Current

» The following table shows the specifications for each output type.

Output type Specifications
Relay 250 VAC, 3A (resistive load), electrical life: 100,000 operations
Voltage (PNP) | PNP type, 12 VDC, 21 mA (with short-circuit protection)
Current 4 to 20mA DC, load : 600Q max., resolution : approx. 2,600

» The voltage output (control output) is not electrically insulated from the

internal circuits. When using a grounding thermocouple, do not connect
the control output terminals to the ground. If the control output termi-
nals are connected to the ground, errors will occur in the measured tem-
perature values as a result of leakage current.

On the E5CN-[12[00J, alarm output 1 (ALM1) is across terminal
Nos.7 and 8, and alarm output 2 (ALMZ2) is across terminal Nos.6 and
8. When heating and cooling control is used, alarm output 2 becomes
cooling output.

* When the input error output is set to “ON”, alarm output 1 turns ON

when an input error occurs.

* When the option unit (E53-CNHB or E53-CNHO03) is mounted on the

E5CN, an OR of alarm output 1 and the heater burnout alarm will be
output. To disable alarm output 1 and output only the heater burnout
alarm on terminals 7 and 8, set the mode of the alarm output 1 to 0.
The equivalent circuits for terminal Nos. 6 to 8 are shown in the follow-
ing diagram.

ALM2/0UT2

ALM1/heaterburnout alarm/Input error

Relay specifications are as follows:
SPST-NO 250 VAC 1A

When the option unit (E53-CNHO03 or E53-CNHB) is mounted on the
E5CN and the heater burnout function is used, connect a current trans-
former (CT) across terminal Nos. 14 and 15.

1=
(9~

CT
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@ Event input

® Communications

* When the option event input unit E53-CNHB is mounted in the E5CN
and event input is used, connect to terminal Nos. 11 to 13.

-—Q EV1

0O EV2

» Use event inputs under the following conditions:
* The output current is approx. 7mA.

Contact input ON: 1 kQ max., OFF: 100kQ min.

No-contact input ON: residual voltage 1.5 V max., OFF: leakage current 0.1 mA max.

Polarities during no-contact input are as follows:

* When the option communications unit E53-CNHO03 is mounted in the
E5CN for communicating with a host computer, connect the commu-
nications cable across terminal Nos. 11 and 12.

Specify both ends of the transmission path including the host computer
as the end node (that is, connect terminators to both ends).
The maximum terminal resistance is 54 Ohms.

D) <~ B(+)
1= A

RS-485

Communications Unit Wiring Diagram

Host computer

RS-485 Shielded cable

- A

z " [ ]
_ . ESCN(Noh) | ESCN (No.31) _
FG : RS-485 H ' RS-485 '
: No| Abbr. : ' No| Abbr. '
A<B : “1” mark . 12| AQ) ' : 12| AQ) !
A>B : “2" space : 1] B(+) : g- 1] B(#) i

Terminator (120Q, 1/2 W)

* The RS-485 connection can be either one-to-one to one-to-N. Up to 32
units including the host computer can be connected in one-to-N systems.
Use shielded, twisted pair cable (AWG 28 or larger) and keep the total
cable length to 500m.

2-7
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2.3 Requests at Installation

Bl To ensure
prolonged use

B To reduce the
influence of noise

Bl To ensure
high—precision
measurement

Use the temperature in the following operating environment:
Temperature : —10 to +55°C (icing and condensation not allowed)
Humidity : 25 to 85%

When the temperature controller is incorporated in a control panel, make
sure that the controller’s ambient temperature and not the panel’s ambi-
ent temperature does not exceed 55°C.

The life of electronic equipment such as temperature controllers is in-
fluenced not only by the life determined by the relay switching count but
also by the life of the electronic components used internally. The service
life of components is dependent on the ambient temperature: the higher
the ambient temperature becomes, the shorter the service life becomes,
and vice versa. For this reason, the service life of the temperature control-
ler can be extended by lowering its internal temperature.
Gang—mounting two or more temperature controllers, or mounting temper-
ature controllers above each other may cause heat to build up inside the tem-
perature controllers, which will shorten their service life. When mounting
temperature controllers like this, forced cooling measures such as a cooling
fan for cooling the temperature controllers must be taken into consideration.
Prevent only the terminal block from being cooled. Otherwise, this may

result in a measurement error.

To reduce induction noise, the leads on the temperature controller’s ter-
minal block must be wired separately from large—voltage/large—current
power leads. Also, avoid wiring leads in parallel with power leads or in the
same wiring path. Other methods such as separating conduits and wiring
ducts, or using shield wire are also effective.

Attach a surge absorber or noise filter to peripheral equipment that gener-
ates noise (in particular, motors, transformers, solenoids, or other equip-
ment that has a magnetic coil or other inductance component).

When a noise filter is used at the power supply, first check the voltage or
current, and attach the noise filter as close as possible to the temperature
controller.

Also, install the temperature controller as far away as possible from equip-
ment that generates strong, high frequency (e.g. high—frequency welders,
high—frequency sewing machines) or surges.

When the thermocouple leads are extended, be sure to use a compensating
lead wire matched to the type of thermocouple.

When the platinum resistance detector leads are extended, use the lead
having the smallest resistance to equalize the resistance of the three leads.
Install the temperature controller so that it is horizontal.

If there is a large error in the measurement values, make sure that input
compensation has been set correctly.
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3.1

@ Typical example 1

Initial Setup Examples

On previous controllers, sensor input type, alarm type and control period
were set by the DIP switches. These hardware settings are now set in

parameters in setup menus. The [O]

and keys are used to switch

between setup menus, and the amount of time that you hold the keys down
for determines which setup menu you move to. This section describes two

typical examples.

Input type
Control method
Alarm type
Alarm value 1

Set point

: 0 K thermocouple -200 to 1300°C
: ON/OFF control
: 2 upper limit
:20°C (deviation)
:100°C

Setup procedure

Power ON l

Initial setting level
p

Set input specifications

Set control specifications

Set alarm type

i i

Operation level

Set alarm values l

Start operation

(

Power ON ]

Operation level =

00 ooo
[n[x} i

Process value/
set point

B3 L

Check input type. |8

Check that control
is ON/OFF control.

Check alarm type.

Press keys
to set set point to
“100°C".

Make sure that
control is running.

Press keys
to set alarm value
to “20°C".

nitial setting level *

Press [O]key for at least
three seconds.
Control stops.

Input type &

In ON/OFH amaF
control P

In PID control

Alarm 1 type £

Operation level

Press [O] key for at
least one second.

[Process value/
set point {00

During run

During stop cLop

Alarm value 1 25

Start operation



@ Typical example 2

Input type :4 T thermocouple -200 to
Control method : PID control

Calculate PID constants by AT (auto-tuning)
execution.

Alarm type : 2 upper limit
Alarm value 1 :30°C (deviation)
Set point :1150°C

Setup procedure
400°C PP
Power ON

Initial setting level
-

Set input specifications

Set control specifications

Set alarm type

i b

Adjustment level

PV/SP
After AT execution

=D
=t 25
[ o] rsn
(] [=1*
During AT execution

| AT execution l

While AT is béing
executed, SP will flash
After AT execution

2 Rt

(when PID control
is selected)

Operation level

55 afF
During AT exegutjon
|} — —
5 AE
0]
| o]

an

| Set alarm values l

Start operation

Power ON

Operation level

: Initial setting level

Press keys
to select input type.

Press keys
to select PID control.

Press keys
to set ST to OFF.

Check the
control period.

Check alarm type.

Operation level

Process value/
set point

Press [O]key for at least
three seconds. Control

Input type 4

In ON/OFF
control

anaf ¢

Press keys
to set set point to

“150°C”.

In PID control

To execute ST an
To cancel ST

Control period
(heat) (unit:
seconds) 2

Alarm 1 type 2

Process value/
set point (g

Press[O] key for less than
1.second,

Execute AT

(auto-tuning).

Make sure that set
point is “150°C”.

Make sure that
control is running.

Press keys
to set alarm value
to “30°C".

During run
SkaPf

L
1| To execute AT

Tocancel AT &F

Process value/
set point (5

~LUn

During stop

Alarm value 1 37

Start program execution
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3.2 Setting the Input Type

M Input type

Operation ProcedureI

Operation level

=k pur | g
= o
55 g
Initial setting level
—_ -

S wn-k
55 g
—_ -

S wn-t
o ’
o

Input type

The E5CN supports four input types: platinum resistance thermometer,
thermocouple, non-contact temperature sensor and analog inputs. Set the
input type matched to the sensor used in the “input type” parameter. The
E5CN specifications support two types of inputs, platinum resistance
thermometer input types and thermocouple input type, whose set values
differ. Check the type of E5CN at purchase.

Setting the input type “thermocouple K-20.0 to 500.0°C”.
|

(1) Press the[ O] key for at least three seconds to move from the “opera-
tion level” to the “initial setting level”.

(2) Press the key to enter the set value of the desired sensor. When
you use K thermocouple (-20.0 to 500.0°C), enter “1” as the set value.
Hint: The set value is fixed if you do not operate the keys on the front panel
for two seconds after changing the parameter, or by pressing the[ O ]

or keys.

List of Input Types

Input type Name VeslleL}e Input Temperature Setup Range
Platinum resistance | Platinum Pt100 0 -200to 850 (°C)  /-300 to 1500 (°F)
thermometer input resistance 1 -199.9 to 500.0 (°C)/ -199.9 to 900.0 (°F)
type thermometer 2 | 0.0t0100.0(°C) /0.0t0210.0 (°F)
JPt100 3 -199.9 to 500.0 (°C)/-199.9 to 900.0 (°F)
4 0.0t0 100.0 (°C) /0.0t0 210.0 (°F)
Input type Name VeslleL}e Input Temperature Setup Range
Thermocouple input | Thermocouple K 0 -200to 1300 (°C) /-300 to 2300 (°F)
type 1 -20.0t0 500.0 (°C) /0.0 to 900.0 (°F)
J 2 -100to 850 (°C)  /-100 to 1500 (°F)
3 -20t0400.0 (°C) /0.0to 750.0 (°F)
T 4 -200to0 400 (°C)  /-300 to 700 (°F)
17 -199.9t0 400.0 (°C)/-199.9 to 700.0 (°F)
E 5 0to 600 (°C) /010 1100 (°F)
L 6 -100to 850 (°C)  /-100 to 1500 (°F)
U 7 -200to0 400 (°C)  /-300 to 700 (°F)
18 | -199.9t0 400.0 (°C)/-199.9 to 700.0 (°F)
N 8 -200to0 1300 (°C) /-300 to 2300 (°F)
R 9 0to 1700 (°C) /0 to 3000 (°F)
S 10 | 0to 1700 (°C) /0 to 3000 (°F)
B 11 100to 1800 (°C) /300 to 3200 (°F)
Non-contact 10to 70°C 12 0to 90 (°C) /0t0 190 (°F)
temperature [ 600 120°C | 13 |O0to 120 (°C) /0o 240 (°F)
i 11510 165°C | 14 | Oto 165 (°C) /010320 (°F)
160 to 260°C 15 | 0to 260 (°C) /010 500 (°F)
Analog input 0 to 50mV 16 One of the following ranges depending on
the results of scaling:
-1999 to 9999, -199.9 to 999.9,
-19.99 t0 99.99, -1.999 to 9.999




S&tting the Input TypeI

Shaded ranges indicate default settings.
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3.3 Selecting °C/°F

Bl Temperature unit

Operation Procedure

Operation level

=L
-]
-]

s

ar
S I
g

Initial setting level

o
o

S on-t

g

0o ooo
oo

d

Y
o
£

Input type

Temperature unit

» Select either “°C” or “°F” as the temperature unit.

» Set the temperature unit in the “temperature unit” parameter of “initial
setting level”. Default is “C: °C”.

Select “°C”.
.|

1)

(2)

3

Press the[ O] key for at least three seconds to move from the “opera-
tion level” to the “initial setting level”.

Select the “temperature unit” parameter by pressing the key.
Press the or keys to select either “°C” or “°F”.
£:°C F:°F

To return to the “operation level” press the [ O] key for at least one
second.



Sdlecting PID Control or ON/OFF ControII

3.4 Selecting PID Control or ON/OFF Control

The E5CN supports two control methods, 2-PID control and ON/OFF con-
trol. The control method is selected by the “PID / ON/OFF” parameter in
the “initial setting level”. When this parameter is set to “F.d ”, 2-PID con-
trol is set, and when set to “anaF ”, ON/OFF control is set (default).

@ 2-PID control

PID control is set by AT (auto-tuning), ST (self-tuning) or manual setup.
For PID control, set the PID constants in the “proportional band (P)”,
“integral time (I)” and “derivative time (D)” parameters.

@® ON/OFF control

In “ON/OFF” control, the control output is turned ON when the process
value is lower than the current set point, and the control output is turned
OFF when the process value is higher than the current set point (reverse
operation).
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3.5 Setting Output Specifications

Il Control per iod  Set the output period (control period). Though a shorter period provides
;= I |cono better control performance, we recommend setting the control period to
Lr

?S[iﬁ;jl) 20 seconds or more taking the life expectancy in the case of relay output

" Control

into consideration. If necessary, readjust the control period by trial

a”

Nl Nedl
| S | §= |period operation, for example, when the control period parameters are set to
L L (0UT2) their defaults.

» Set the control period in the “control period (OUT1)” and “control
period (OUT2)” parameters (initial setting level). Default is “20
seconds”.

* The “control period (OUT2)” parameter can be used only in heating and
cooling control.

* Whenever control output 1 is the current output, “control period
(OUT1)” cannot be used.

B Direct/reverse » “Direct operation” refers to control where the manipulated variable is

oper ation increased according to the increase in the process value. Alternatively,
“Reverse operation” refers to control where the manipulated variable is
decreased according to the increase in the process value.

--,-
LIy L

Manipulated variable Manipulated variable
100% A 100% A
0% > 0% >
-+ A High temperature ~— A High temperature
Low temperature  ggt yalue Low temperature ggt yalue
Direct operation Reverse operation

For example, when the process value (PV) (temperature) is lower than
the set point (SP) (temperature) in a heating control system, the manip-
ulated variable increases by the difference between the PV and SP val-
ues.
Accordingly, this becomes “reverse operation” in a heating control sys-
tem, or alternatively, “direct operation” in a cooling control system.

* Direct/reverse operation is set in the “direct/reverse operation” parame-
ter (initial setting level). The “direct/reverse operation” parameter
default is “reverse operation”.

3-8
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Operation ProcedureI

Operation level

=

30
0

00 oo
oo

Initial setting level

:l -

S on-t
=0 HH
= ]

= d-u
£
= ™)
= L-
=0 2o

Operation level

=° 30

= 4

00 oo

Input type

Temperature unit

Control period
(OUTY)

Direct/reverse
operation

PVISP

In this example, let’s monitor the “input type”, “temperature unit”,
“direct/reverse operation” and “control period (OUT1)” parameters.

“input type” = “0”: K thermocouple
“temperature unit” = “C”: °C
“direct/reverse operation” = “ar -~ ”: reverse operation

“control period (OUT1)” = “20 (secs)”
|

(1) Press the[ O] key for at least three seconds to move from the “opera-
tion level” to the “initial setting level”.

(2) The input type is displayed. When you are setting the input type for

the first time, “0”: K thermocouple is set. (“0” is set in the case of a

platinum resistance thermometer.) To select a different sensor, press

the or keys.

Select the “temperature unit” parameter by pressing the key.

Default is “C ”: °C. To select “F ”: °F, press either of the or

keys.

(4) Select the “control period (OUT1) parameter by pressing the key.
Default is “20”.

Select the “direct/reverse operation” parameter by pressing the

3

(5)
key. Default is “ar -+ ”: reverse operation. To select “ar-d”: direct
operation, press either or keys.

To return to the “operation level” press the [ O] key for at least one

(6)

second.

3-9
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3.6 Setting the SP

Operation level

=
/=

-]
-]

el
o

B Changing the SP

Operation ProcedureI

Operation level

= [x}
= .:)'u
= n
= [¥]
—=°f ™
= 31.1
= Pt

3-10

The “operation level” is displayed when the E5CN is turned ON. The
upper display (No.1 display) displays the process value, and the lower dis-
play (No.2 display) displays the set point.

* The set point cannot be changed when the “operation/adjustment
protection” parameter is set to “3”. For details, see “4.9 Using the Key
Protect Levels.”

» To change the set point, press the or keys in the “PV/SP”

parameter (operation level), and set the desired set value. The new set
point is selected two seconds after you have specified the new value.

* Multi—SP is used to switch between two or four set points.
See “4.5 To Use Event Input” for details.

In this example, let’s change the set point from “0°C” to “200°C”.
|

(1) Normally, the “PV/SP” parameter is displayed. The set point is “0°C”.
(2) Press the or keys until the set point changes to “200°C”.



Bxecuting ON/OFF ControII

3.7 Executing ON/OFF Control

Hl ON/OFF Control

@ Hysteresis

In “ON/OFF” control, the control output turns OFF when the currently
controlled temperature reaches a preset set point. When the manipulated
variable turns OFF, the temperature begins to fall and the control turns
ON again. This operation is repeated at a certain point. At this time, how
much the temperature must fall before control turns ON again is deter-
mined by the “hysteresis (OUT1)” parameter. Also, how much the manip-
ulated variable must be adjusted in response in the increase or decrease in
the process value is determined by “direct/reverse operation” parameter.

» Switching between 2-PID control and ON/OFF control is carried out by
the “PID / ON/OFF” parameter (initial setting level). When this param-
eter is set to “P.d ”, 2-PID control is selected, and when set to “anaFr ”,

ON/OFF control, is selected. Default is “anaF ”.

* In ON/OFF control the hysteresis is used as a differential for switching

the output ON when the temperature moves away from the required set
point, and is used give stability around the set point.
The control output (OUT1) and control output (OUTZ2) functions are set
in the hysteresis (OUT1) and hysteresis (OUT2) functions respectively.
In standard heating or cooling control, the hysteresis can only be set on
the side approaching the set point.

Hysteresis (OUT1)
Revers operation P <
ON 2
) 4 ~
OFF A ” PV
Set point

@ 3-position * In heating and cooling control, a dead band (an area where both control
control outputs are “0”) can be set to either the heating or cooling side. So,
3-position control is made possible.
Dead band
Revers operation »
Hysteresis (OUT1) [ |, .| |, Hysteresis (OUT2)
ON - -
Heating Cooling
oFF side v v side -
- > pv
Set point
Parameter I
arameters Symbol Parameter Name: Level Description

L -RI | Standard/heating and cooling:
Initial setting level

[ ~F ! | PID/ON/OFF:

Initial setting level
Direct/reverse operation:
Initial setting level

I -d4 | Dead band:
Adjustment level
{ -5 | Cooling coefficient:
Adjustment level
HY5 | Hysteresis (OUT1):
Adjustment level

Hysteresis (OUT2):
Adjustment level

For specifying control method
For specifying control method
For specifying control method
Heating and cooling control
Heating and cooling control
ON/OFF control

ON/OFF control
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M Setup

To execute ON/OFF control, set the “set point,” “PID / ON/OFF” and
“hysteresis” parameters.

» Setting the PID / ON/OFF parameter

Operation Procedure

Operation level

=K 85
—
 —
tnn
| 1515

Initial setting level

3-12

PV

Input type

PID / ON/OFF

In this example, let’s first check that the “PID / ON/OFF” parameter is set
to “anaF ” in the “initial setting level”.
|

(1) Press the[ O] key for at least three seconds to move from the “opera-
tion level” to the “initial setting level”.

(2) Display the “input type” parameter in the initial setting level.

(3) Select the “PID / ON/OFF” parameter by pressing the key.
(4) Check that the set value is “anaF ” (default).



B@&ermining PID Constants (AT, ST, manual setup)l

3.8 Determining PID Constants (AT, ST, manual setup)

HAT.

(auto-tuning)

)
XN~

)

@ Description

* When you execute auto-tuning, the optimum PID constants for the set
point during program execution are automatically set by forcibly chang-
ing the manipulated variable to calculate the characteristics (called the
“limit cycle method”) of the control target.

» To execute AT (auto-tuning), specify “an: AT execute”, and to cancel AT
(auto-tuning), specify “aFF : AT cancel”.

* AT (auto-tuning) cannot be executed during ON/OFF control.

* The result of AT (auto-tuning) is mirrored in the “proportional band
(P),” “integral time (I)” and “derivative time (D)” parameters in the
“adjustment level”.

Adjustment level

=t P Proportional band
/=
n
=23 880
= * | Integral time
= L
5= 233
= d Derivative time
/=
=l 4o

AT (auto-tuning) is started when the “AT execute/cancel” parameter is set
to “ON”. During execution of AT, the No.1 display for the “AT execute/can-
cel” parameter blinks. When AT ends, the “AT execute/cancel” parameter
turns OFF, and the No.1 display stops blinking.

L
AT execute/cancel E H": E —Hk — No.1 display
55 afF 55 7én)

During AT execution

If you move to the “operation level” during AT execution, the No.2 display
blinks to indicate that AT is being executed.

Pse =

rin nn
=5 i HE — -

7 1\
During AT execution

No.2 display

PN 11

Only the “communications writing”, “run/stop” and “AT execution/can-
cel” parameters can be changed during AT execution. Other parameters
cannot be changed.
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Operation ProcedureI

Adjustment Level

= At
SS aFF
= At
=55 on
= At
SS aFF

Operation level

s

3° 25
o

AT execute/
cancel

PV

Execute auto-tuning (AT).

(1) Press the[O] key for less than one second to move from the “opera-
tion level” to the “adjustment level”.

(2) Press the key to start execution of AT (auto-tuning).
“an” is displayed during AT execution.

(3) “aFF” is displayed when AT ends.
(4) To return to the “operation level,” press the [O | key.
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When control characteristics are already known, the PID parameters can be set
directly to adjust control.

PID parameters are set in the “proportional band” (P), “integrated time” (I) and
“derivative time” (D) parameters in the “adjustment level”.



B@&ermining PID Constants (AT, ST, manual setup)l

The ST (self-tuning) function executes tuning from the start of program

M ST (self-tuning)
[l

pu

execution to calculate PID constants matched to the control target.
Once the PID constants have been calculated, ST is not executed when the

next control operation is started as long as the set point remains
unchanged.

ST (self-tuning) is executed when the “ST” parameter is set to “ON” in the

Operation ProcedureI

“initial setting level”.

When the ST function is in operation, be sure to turn the power supply of
the load connected to the control output ON simultaneously with or before
starting operation of the E5CN.

Execute self-tuning (ST).
|

Initial setting level Press the[ O] key for at least three seconds to move from the “opera-

1)

B, om- E Input type tion level” to the “initial setting level”.
= &N )
== 0 (2) Select the “ST” parameter by pressing the key.
(3) Press the key to select “an” (default).
= ST .
= SE (4) To return to the “operation level,” press the| O ] key. The temperature
=55 an display blinks during self-tuning (ST) execution.
\

= ST
= E S
o | tnn
o | [[¥]¥]
B ST start Self-tuning by step response tuning (SRT) is started when the following

conditions conditions are met after program execution is started and the set point is

changed.

At Start of Program Execution

When Set Point Is Changed

1.

2

3.

4.

The set point at the start of program execu-
tion differs from the set point (See Note 1)
when the previous SRT was executed.

. The difference between the temperature at

start of program execution is larger than
(current proportional band x 1.27+4°C) or
the (ST stable range) whichever is larger.
The temperature at the start of program
execution is smaller than the set point
during reverse operation, and is larger than
the set point during direct operation.

No reset from input error

1. The new set point differs from the set point

(See Note 1) used when the previous SRT
was executed.

2. The set point change width is larger than (cur-

rent proportional band x 1.27+4°C) or the (ST
stable range) whichever is larger.

. During reverse operation, the new set point

is larger than the set point before the
change; and during direct operation, the
new set point is smaller than the set point
before the change.

. The temperature is in a stable state (See

Note 2). (An equilibrium state is acceptable
when the output is 0% when the power is
turned ON.)

Note:

(1) The previous SRT—implemented set point is called the set point ob-

tained by calculating the PID constant by the previous SRT.
(2)
3)

In this state, the measurement point is within the ST stable range.
In this state, the change width of the PV every 60 seconds is at the
ST stable range or less.

PID constants are not modified for the currently preset set point by self—
tuning (ST) in the following instances:

(1) When the PID constants have been changed manually with ST set
to ON.

(2) When auto—tuning (AT) has been executed.
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B ST stable range

Operation ProcedureI

Advanced function setting level

="5¢t-b
o | OSH
o ] | [=FT]
='5t-b
o | nn
o ] | L

ST stable range

B Manual setup

Operation ProcedureI

Adjustment level

= Ak
22  oFF
St p
=2 88
St p
SISH )
= N
SISEI-ET]
= N
=2 2so
= d
52 w0
= d
22 us

AT execute/
cancel

Proportional
band

Integrated
time

Derivative
time

The ST stable range is a condition for determining the conditions under
which ST (self-tuning) functions.
In this example, let’s set the ST stable range to 20°C.

(1) Select the “ST stable range” parameter by pressing the key in the
“advanced function setting level”.
To move to this level, see “4.8 To Move to the Advanced Function Set-
ting Level”.

(2) Set to 20°C (deviation) using the key.

The individual PID constants can be manually set in the “Proportional
band”, “integral time”, and “Derivative time” parameters in the “adjust-
ment level”.

In this example, let’s set the “proportional band” parameter to “10.0”, the
“integrated time” parameter to “250” and the “derivative time” parame-
ter to “45”.

|

(1) Press the[O] key to move from the “operation level” to the “adjust-
ment level”.

(2) Select “proportional band” by pressing the key.

(3) Press the or key to set the parameter to “10.0”.
(4) Select “integrated time” by pressing the key.

(5) Press the or key to set the parameter to “250”.
(6) Select “derivative time” by pressing the key.

(7) Press the or key to set the parameter to “45”.
(8) To return to the “operation level,” press the [O | key.
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When PID constants I (integral time) and D (derivative time) are set to “0”, control
is executed according to proportional operation. The default set point becomes the
center value of the proportional band.

Related parameter

“manual reset value” (adjustment level)
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» When P (proportional band) is adjusted

The curve rises gradually, and a long

When P is stable time is achieved, preventing
increased overshoot.

Set Overshoot and hunting occur, how-
When P is |ygue SN ever the set point is quickly reached
decreased after which the curve stabilizes.

* When | (integral time) is adjusted

When | is It takes a long time for the process
increased | Set ---. | value to reach the set point. It takes
Value time to achieve a stable state, how-
ever there is little overshoot/under-
shoot and hunting.
When | is | gg Overshoot/undershoot and hunting
decreased | value occur, and the curve rises quickly.

* When D (derivative time) is adjusted

When D is | g Overshoot/undershoot and stable

increased vmu{"\/bwm"' time are reduced, however, fine hunt-
ing occurs on changes in the curve
itself.

When Dis | set W™\ ... . Overshoot/undershoot increase, and

decreased | value it takes time for the process value to
reach the set point.
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3.9 Alarm Outputs

* Alarms can be used on the E5CN-[J2[JJ[] (2-alarm model).
» Alarm output conditions are determined by the combination of “alarm
type” and “alarm hysteresis.”

” o«

* The following describes the “alarm type”, “alarm value”, “upper-limit

alarm” and “lower-limit alarm” parameters.

B Alarm type
Set Alarm Output Operation
Valeue Alarm Type When alarm value When alarm value
Xis positive Xis negative
0 Alarm function OFF Output OFF
* Upper- and lower-limit
1 1 (deviation) *2
2 Upper-limit (deviation) OFF
_li . . ON bo
3 Lower-limit (deviation) OFF:
*1 4 Upper- and lower-limit *
range (deviation)
*1 Upper- and lower-limit
5 alarm with standby *2

sequence (deviation)

Upper-limit alarm with
6 standby sequence
(deviation)

Lower-limit alarm with
7 standby sequence

(deviation)
8 Absolute-value upper-limit ON
OFF
9 Absolute-value lower-limit ON ==
OFF
10 Absolute-value upper-limit ON
with standby sequence OFF
11 Absolute-value lower-limit ON ==
with standby sequence OFF =&

*1: With set values 1, 4 and 5, the upper- and lower-limit values can be set
independently for each alarm point, and are expressed as “I’’ and “H”.
Default is set value “2”.

*2: When both or one of set values “I’’ and “H” are set to a minus value,

the alarm output function can be set as follows:
H

' L -

e ) H

{Hi LY P aal

i H v I

ON —|; ] ON H ON —} |
OFF OFF —1 OFF —
SP SP SP

» Alarm types are set independently for each alarm in the “alarm 1” and
“alarm 2” parameters (initial setting level). Default is “2: upper-limit
alarm (deviation)”.
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B Alarm value * Alarm values are indicated by “X” in the table on the previous page.
) T Lowerlimit When the upper and lower limits are set independently, “H” is displayed
' ' alarmvalue  for ypper limit values, and “I? is displayed for lower limit values.

— = = — * To set the upper- and lower-limit alarm values for deviation, set the
:-: : -' : upper and lower limits in each of the “alarm 1 upper limit”, “alarm 2

= = = Usserimi VPP limit”, “alarm 1 lower limit” and “alarm 2 lower limit” parame-

:-: : : :-: aﬁﬁir;,me ters (operation level).

oy
AN~

Alarm value

) l
N

oy _J
ra [

Operation Procedure

Initial setting level

S Lon-k
rn

s |
s o

Input type

Alarm 1 type

Operation level

=° 25

—_ inn
—_ iy

0o oo

PVISP

00 000
L =

Alarm value 1

T T (I
0 un)
= =
' '

00 000
Eﬁ - am

Set “alarm 1” to the upper-limit alarm. The following shows related
parameters and setups. In this example, the alarm output is active when
the set point is exceeded by “10°C”. (The temperature unit in this example
is “°C”.)

“alarm 1 type”

“2: upper-limit alarm (deviation)”
“alarm value 1”7 = “10”
|

(1) Press the[ O] key for at least three seconds to move from the “opera-
tion level” to the “initial setting level”.
Select the “alarm 1 type” parameter by pressing the key. Check

that the “alarm type” parameter is set to “2” (default, upper-limit

(2)

alarm).
(3) To return to the “operation level” press the [ O] key for at least one
second.
Select “alarm value 1” by pressing .

Press the key to set the parameter to “10”.

4)
5)
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3.10 Heater Burnout Alarm (HBA)

B HBA detection » Heater burnout detection works as follows.

To CT terminal

(1) Connect the current transformer (CT) to terminal Nos. 14 and 15,
and insert the heater lead through the CT hole. For specifications,
models and external dimensions of current transformers that can
be used on this controller, see “Appendix, About Current Trans-
former (CT).”

(2) When current flows through this lead, the current transformer
generates AC current proportional to the current value. The E5CN

measures this AC current to calculate the current flowing to the
heater.

M Operating
conditions

(3) If the heater is burned out, the current measured at the current
transformer decreases. This value is compared with the value set as
the “heater burnout set value”, and the output becomes active as
the heater burnout alarm.

Heater lead

» Set the heater burnout set value in the “heater burnout detection”
parameter (adjustment level). To monitor the current value of the cur-
rent transformer, use the “heater current monitor” parameter.

* When you are not using the HBA function, set the “heater burnout”
parameter (advanced function setting level) to “OFF”.

» The HBA function can be used when the option unit (E53-CNHO03 or
E53-CNHB) is mounted on the E5CN. Be sure to connect the CT to the
E5CN, and pass the heater lead through the CT hole.

e Turn the heater ON at the same time as or before turning the E5CN ON.
If the heater is turned ON after turning the E5CN ON, the heater burn-
out alarm will activate.

» Control is continued even if the heater burnout alarm is active. (That is,
the E5CN attempts to control the heater on which the heater burnout
alarm has not occurred.)

* The heater burnout alarm is detected when the control output is contin-
uously ON for 190 ms or more.

* The rated current value may sometimes differ slightly from the actual
current flowing to the heater. Check the current value in an actual oper-
ating state in the “heater current monitor” parameter.

* If there is little difference between the current in a normal state and the
current in the burnout state, detection may become unstable. On a
heater of current 10.0 A or less, maintain a difference of 1.0 A or more.
On a heater of current 10.0 A or more, maintain a difference of 2.5 A or
more.

» The HBA function cannot be used when the heater is controlled by a
phase control system or cycle control system. Also, 3-phase heaters can-
not be used.

When heater burnout is detected on a 3-phase heater, use the K2CU-F[OJJA-[JGS
(with gate input terminal). For details, see the respective data sheet.)
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M Setup

Operation ProcedureI

To activate the heater burnout alarm, set the “HBA used” parameter
(advanced function setting level) to “ON” and the heater burnout set value
in the “heater burnout detection” parameter (adjustment level).

In this example, let’s set the “heater burnout detection” parameter to
“2‘5”.

» Moving to the advanced function setting level

Operation level

=¢ 25

55 100

s

Initial setting level

S on-k

== 4

nou
= -9

00 000
0

The default of the “heater burnout” parameter is already “ON”, so set the

PVISP

“heater burnout detection” parameter.

(1) Move to the advanced function setting level.

Input type 2)

3

Move to advanced
function setting level

4)

Advanced function setting level

oo

=N, ™ -

5 off

ao

 HbU

— Eﬂ

(0 0oo

 Setting heater burnout detection
(5)

Operation level

— -

= 25
-]

| tinn
| | o

Adjustment level

=~
S5 aFF
=N ~
S=R )

00 000
£
o~

a0
c
€

00 000
£
o~

oo
u
in

HBA used

PVISP

(6)

AT execute/
(7

cancel

Heater current (8)

value monitor

Heater burnout
detection

9

Press the[ O] key for at least three seconds to move from the “opera-
tion level” to the “initial setting level”.

Then move to “advanced function setting level” by pressing the
key.

Press the key to enter the password (“-169”), and move from the
“initial setting level” to the “advanced function setting level”.

The top parameter in the “advanced function setting level” is dis-
played.

Select the “HBA used” parameter by pressing the key.
Make sure that this parameter is set to “ON” (default).
Next, let’s set the “heater current value monitor” parameter.

Press the[ O] key for at least one second to move from the “advanced
function setting level” to the “initial setting level” and then to the
“operation level”.

Press the[O ] key for less than one second to move from the “opera-
tion level” to the “adjustment level”.

Select the “heater current value monitor” parameter by pressing the

key. Check the current value. Next, set the “heater burnout detec-
tion” parameter.

Select the “heater burnout detection” parameter by pressing the
key.

Set the current value as a reference value. Set this set value so that
there is a large difference between the current flowing to the heater
lead when heater operation is normal and the current flowing when
a heater burnout occurs.

For example, set “2.5”. To return to the “operation level”, press the
[O] key for less than one second.
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B How to calculate - Calculate the set value by the following equation:
. (current value at normal operation + current value at heater burnout)
detection current Setvalue = .
values * To set the value of the heater burnout when two or more heaters are con-
nected through the CT, use the curent value of the smallest heater con-
nected. OR the current value when one of the heaters burns out if all the
heaters have the same current value.
» Make sure that the following conditions are satisfied:
Heater of current 10.0 A or less:
Current value at normal operation -
current value at heater burnout[] 1 A
(When the resultant current is less than 1 A, detection is unstable.)
Heater of current 10.0 A or more:
Current value at normal operation -
current value at heater burnout[] 2.5 A
(When the resultant current is less than 2.5 A, detection is unstable.)
» The setting range is 0.1 to 49.9 A. Heater burnout is not detected when
the set value is “0.0” or “50.0”. When the set value is “0.0”, the heater
burnout alarm is set to “OFF”, and if the set value is “50.0”, the heater
burnout alarm is set to “ON”.
» Set the total current value at normal heater operation to 50 A or less.
When set to “55.0 A”, “FFFF ” is displayed in the “heater current moni-
tor” parameter.

B Examp le Example 1 When using a 200 VAC, 1 kW heater

Heater Control output

0  Current during normal operation = % = H5A (< 10A)

Current at heater burnout = 0A

Hw AC200V et value = 2 ; 0_25A
AC-/F\ (current at normal operation - current at heater
V 0'o O  burnout ) = 5-0 = 5A (0 1A))
E5CN
Example 2 When using three 200 VAC, 1 kW heaters
Control output
Heater L . 1000
: ©  Current at normal operation = 555" X 3 = 15A (0 10A)
' 1
: Current at burnout of one heater = % X 2 = 10A
1KWx3 '
' AC200V Set value = w = 12.6A
/\C-;\ : (current at normal operation - current at heater
A °'o O  burnout ) = 15-10 = 5A (J 2.5A))
E5CN
Parameters I Symbol Parameter : Level Description
) Heater current value monitor: For heater current value monitor
L£ Adjustment level
o Heater burnout detection: For HBA detection
gl Adjustment level
HEH Heater burnout hysteresis: For HBA detection
Advanced function setting level
HE! Heater burnout latch: For HBA detection
L Advanced function setting level




BRédquests during Operationl

3.11 Requests during Operation

D

2)
3)

4)

About four seconds is required for outputs to turn ON when the power
is turned ON. Take this into consideration when the temperature con-
troller is incorporated into a sequence circuit.

Allow at least 30 minutes for warming up.

When self—tuning is used, turn the temperature controller and load
(e.g. heater) ON simultaneously or turn the load ON before the tem-
perature controller. If the load is turned ON before the temperature
controller, correct self—tuning and optimum control are no longer
possible.

When operation is started after warm—up, turn the power OFF once
after warm—up is completed, and then turn the temperature control-
ler and load ON simultaneously. (Instead of turning the temperature
controller power ON again, moving from the STOP to the RUN mode
also is possible.)

The temperature controller may be subject to the influence of radio
interference if used near a radio, TV or wireless equipment.
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4.1 Shifting Input Values

M Shifting input

“input type” parameter is displayed.

@ 1-point shift

LnS

» The input shift type matched to the sensor currently selected in the

» 2-point shift is applied only for non-contact temperature sensors.

» With 1-point shift, only the value set to the “Temperature input shift”
parameter (adjustment level) is applied to the entire temperature input
range. For example, if the input shift value is set to “1.2°C”, the process

value is treated as “201.2°C” after input shift is applied when the pro-
cess value is 200°C.

Temperature
A
Upper-limit [ _ _ _ _ _ _ _________
value \
After shift i
1
Before |
o shift 1
Lower-limit Input shift value :
value ,
0 A
100

Operation ProcedureI

input shift.

P Input

In this example, let’s shift the input of the K sensor by “1°C” by 1-point

Operation level Operation level

—="'f

3]
5 a4 oy
== 0o ment level”.
)
Adjustment level key.
-]
= Ht 3)
S5 aFF @
= Temperature
= [ ﬂS input shift
== 6o
=L -
=" wnb
o | n
] o

Operation level

—'f ‘
= 3 (
nn
o | [TR¥)

Press the or keys to set “1”.

Press the[O ] key to move from the “operation level” to the “adjust-

Select the “temperature input shift” parameter by pressing the

To return to the “operation level,” press the [O] key. The process
value is 1°C larger than before shift is applied.



@ 2-point shift

LnSH

LSl

Upper-limit
temperature
input shift
value
Lower-limit
temperature
input shift
value

» The input temperature range of non-contact temperature sensors can
be shifted by setting an individual value for the upper and lower points
of the sensor range. This means that the shift can be applied equally
across the range with separate values for each end of the range. For
example, if the upper-limit value is set to “2°C” and the lower-limit
value is set to “1°C”, the sensor range is shifted by an average of 1.5°C
at 50% input.

» Set the upper-limit value in the “upper-limit temperature input shift
value” parameter and the lower-limit value in the “lower-limit tempera-
ture input shift value” parameter.

Temperature  ypper-limit temperature input shift value

Upper-limit ittty
value After shift !
1
Before shift:
1
y 1
Lower-limit value | -
o — A » Input
Lower-limit temperature 100

input shift value

B How to calculate input shift values (2-point shift)

When the non-contact temperature sensor model ES1A is connected to the

E5CN, an offset of several to several tens of a degree can occur.

For this reason, offset the readout value by 1-point or 2-point shift as

described in this item. This offset occurs as a bias current for detecting

controller sensor error flows to the output impedance of the non-contact
temperature sensor. 2-point shift can be carried out only on non-contact
temperature sensors, and cannot be set for other input types.

[Preparations]

(1) Set to the temperature range matching the input specifications of the
non-contact temperature sensor. (ES1A is supported only in thermo-
couple input types on the E5CN.)

(2) Prepare a thermometer capable of measuring the temperature of the
control target as shown in Figure 1 so that 1-point shift or 2-point
shift can be carried out.

Non-contact (C) Control target
temperature

sensor

(B) Thermometer

Figure 1 Configuration When Compensating a Non-contact
Temperature Sensor



ICHAPTER 4 APPLIED OPERATION

M 1-point shift

method

Adjustment level

'[ - N 4
L moH
= HH

M 2-point shift

method

4-4

(2)

Upper-limit
temperature
input shift value

Lower-limit
temperature
input shift value

(1) In the configuration shown in Figure 1, bring the set point to near the

value at which the temperature of the control target is to be con-
trolled. Let’s assume that the control target temperature (C) and the
control target temperature (B) are matching.

Check the control target temperature (B) and the controller readout

(A). Take the following value as the input shift value, and set the same
numerical values to “2n5L ” and “CaSH 7.

control target temperature (B) - controller readout (A)

Figure 2 shows the effect of 1-point temperature input shift.

(3) After you have set the input shift values, check controller readout (A)

and control target temperature (B). If they are almost the same, this
completes temperature input shift.

Controller readout (A)
A After shift

Temperature readout

after shift (e.g. 120°C) Input shift value (e.g. 10°C)

Temperature readout

before shift (e.g. 110°C)[ = = = = = T T ~_» Before shift

Temperature readout of
control target (B)

0 Near set point
(e.g. 120°C)

Figure2 1-point Temperature Input Shift

Use 2-point input shift if you want to increase the accuracy of the readout

values across the range of the sensor.

1)

(2)

Temperature readout

after input shift X2 (e.g. 110°C) ~~~==~.___

Temperature readout

before input shift Y2 (e.g. 105°C)

Temperature readout

before input shift Y1 (e.g. 40°C)

Temperature readout

after input shift X1 (e.g. 25°C)
Lower-limit temperature

input shift value

Shift the controller readout by two points, near room temperature
and near the value at which the temperature of the control target is
to be controlled. For this reason, bring the control target temperature
to near room temperature and to near the set point, and check control
target temperature (B) and controller readout (A).

Using equations (1) and (2) calculate the upper- and lower-limit tem-
perature input shift values from the readout and temperature to be
shifted that you obtained in step 1.

Figure 3 shows the effect of shift by 2-point temperature input shift.

Controller readout (A)

Set temperature
upper limit YH

After shift
(e.g. 260°C)

Upper-limit temperature
input shift value

Before shift

7 Temperature readout of
> p
X1 room temperature control target (B)

(e.9.25°C) Near X2 set point (e.g. 110°C)
Set temperature
lower limit YL (e.g. 0°C)

Figure3 2-point Temperature Input Shift

1
1
3
]
1
1
[}
]
O lg



&Hifting Input ValuesI

B Example of

2-point

temperature input

shift

Adjustment level

Lower-limittem-
perature input
shift value

Upper-limit tem-
perature input
shift value

» Use the following equation to calculate the lower-limit tempera-
ture input shift value.

o) YL-Y1

endl = 5T X {X2-Y2)- X1-Y1)} + (X1-Y1)...equation 1

» Use the following equation to calculate the upper-limit tempera-
ture input shift value.

nsH = TH-IL o (X2 ¥2)- (X1- YD} + (X1 - Y1)...equation 2

(3) After you have set the calculated values to “.~5L ” and “C~54 7, check
controller readout (A) and control target temperature (B).

(4) Although the input shift was carried out at two points, close to room
temperature (ambient temperature), and near to the set point, select
points close to each end of the sensor range to improve accuracy across
the full range of the sensor measurement range.

NOTE Before selecting these values, check that they will not dam
age the controller if applied.

In this example, we use the ES1A K 0 to 260°C specification.

YL an YH in equations 1 and 2 are set temperature lower limit YL is 0°C
and set temperature upper limit YH is 260°C. Check the temperature of
the control target.

When the room temperature X1 is 25°C, the readout on the controller Y1
is 40°C, and when the temperature near the set point X2 is 110°C, the
readout on the controller Y2 becomes105°C.

Lower-limit temperature input shift value

0-40

0540 % {(110 - 105) - (25 - 40)} + (25 -40) = -27.3(°C)

Lnbl =

Upper-limit temperature input shift value

260 - 40

05 40 X ((110-105) - (25 - 40)} + (25 - 40) = 52.7(°C)

LnSH =
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4.2 Alarm Hysteresis

Upper-limit Lower-limit
alarm alarm

OFF

l Standby .
sequence
@® Restart .
B Alarm latch .

The hysteresis of alarm outputs when alarms are switched ON/OFF can
be set as follows:

Alarm hysteresis Alarm hysteresis
—> —>
......... Y ON ————p—
A
y OFF A
A A
Alarm value Alarm value

Alarm hysteresis is set independently for each alarm in the “alarm hys-
teresis 1” and “alarm hysteresis 2” parameters (advanced function set-
ting level). Default is “0.2”.

“Standby sequence” is a function which allows the alarm outputs to be
temporarily disabled while the first alarm condition occurs. From here
on, the alarm output is active for future alarm conditions.

For example, in a standard heating application, if you used the standard
“low alarm”, the alarm would be active from switching the controller
ON. However, with “Standby Sequence”, the alarm output is disabled
during the first warmup, and the temperature has to rise above the
alarm set point before the alarm can become active. Then, if the temper-
ature falls below the alarm set point, the output is active.

The standby sequence is canceled when an alarm is output. It is, how-
ever, restarted later by the “standby sequence” parameter (advanced
function setting level).

For details, see the “standby sequence” parameter in “Chapter 5,
Parameters.”

“Alarm latch” is a function where alarm output once turned ON stays
ON regardless of the temperature.

The alarm latch can be canceled by turning the power OFF. (Note, how-
ever, that it can also be canceled by switching to the initial setting level,
communications setting level, advanced function setting level or cal-
ibration level.



Alarm Hysteresisl

B Closein alarm/
open in alarm

@® Summary of
alarm operations

* When the E5CN is set to “close in alarm,” the status of the alarm output
is normally open. When set to “open in alarm,” the status of the alarm
output is output inverted or nomally closed.

» Alarm type and close in alarm (normally open)/open in alarm (normally
closed) can be set independently for each alarm.

* Close in alarm/open in alarm is set in the “alarm 1 to 2 open in alarm”
parameters (advanced function setting level). Default is “~-a: close in

alarm”.

Alarm Output Function Output Alarm LCD
Close in ON ON Lit
alarm OFF OFF out
Open in ON OFF Lit
alarm OFF ON Out

» Alarm output turns OFF (relay contact open) at a power interruption
and for about two seconds after the power is turned ON regardless of the
close in alarm/open in alarm setting

The figure below visually summarizes the above description of alarm
operations (when alarm type is set to “lower-limit alarm with standby
sequence” and E5CN is set to “close in alarm”).

Alarm type: lower-limit alarm with
standby sequence

A

PV
Alarm value B f-----gf---—=-1--=---Q---fr------- I‘

Alarm hysteresis

ry » Time
Standby sequence
canceled  p——7------- ON
Alarm l |
OFF
output I—l' """" ON (closed)
OFF (open)

When “alarm 1 open in alarm” (advanced function setting level) is set to
“open in alarm”, the heater burnout alarm and input error output also be-

come “open in alarm.”

Parameters I

Symbol Parameter : Level Description
) Alarm 1 to 2 hysteresis:

ALK O Advanced function setting level Alarm
L4 Standby sequence reset m_ethod:

reas Advanced function setting level Alarm
) Alarm 1 to 2 open in alarm:

ALDA Advanced function setting level Alarm

O:{ord
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4.3 Setting Scaling Upper and Lower Limits (analog
iInput)

B Analog input

- ' Scaling
e a» ‘e |upper
L1 5 imi
- . Scalin_g _
-
’- ,7 ’- lower limit
'.-. D(()eif]itmal
ar |
Operation ProcedureI
Initial setting level
O - Input type
S wn-t
55 8
O - Scaling upper
= Lﬂ‘H limit
55 100
—_ -
= vn-H
5= 950
o - _ ) Sca}ling lower
E LT o | limit
o B
o
0 =
=1 N Bl
55 100
— Decimal point
S dP
55 8
=
S dP
o ‘
o

T
s

* When an analog input (voltage input) is selected, scaling matched to the
control is possible.

* Scaling is set in the “scaling upper limit”, “scaling lower limit” and “dec-
imal point” parameters (initial setting level). These parameters cannot
be used when temperature input type is selected.

» The “scaling upper limit” parameter sets the physical quantity to be
expressed by the upper limit value of input, and the “scaling lower limit”
parameter sets the physical quantity to be expressed by the lower-limit
value of input. The “decimal point” parameter specifies the number of
digits past the decimal point.

* The following figure shows a scaling example of 0 to 5 mV input. After
scaling, the humidity can be directly read.

Readout
(humidity)‘

|Upper—|imit value (95.0%i

Lower-limit value (10.0%

-T 7T 50mv

Input
(0 to 50 mV)

>

0 A
100%FS

In this example, let’s set the scaling upper- and lower-limits so that inputs

0 to 50 mV become 10.0% to 95.0%.
.|

1)

Press the[ O] key for at least three seconds to move from the “opera-
tion level” to the “initial setting level”.

Select “scaling upper limit” by pressing .

Press the or key to set the parameter to “950”.
Select “scaling lower limit” by pressing .

Press the or key to set the parameter to “100”.
Select the decimal point position by pressing .

2
3)
4)
5)
(6)

(7) Press the or key to set the parameter to “1”.
(8) To return to the “operation level” press the [O] key for at least one
second.



Executing Heating and Cooling ControII

4.4 Executing Heating and Cooling Control

M Heating and

cooling control

@® Dead band

Output

|

A

Heating and cooling control can be used on E5CN-J2[][] controllers.
Heating and cooling control operates when “H-{ : heating and cooling” is
selected in the “standard/heating and cooling” parameter (initial setting
level). Select the standard heating control or cooling control according to
the following table:

Setting Output

Direct/reverse

Control Method operation

Control output 1 Control output 2

standard control Reverse operation Control output (heat) -

standard control Direct operation Control output (cool) -

Heating and cooling

control Reverse operation

Control output (heat) | Control output (cool)

Heating and cooling
control

Direct operation Control output (cool) | Control output (heat)

(Parameter default is heating control (standard).)

* When heating and cooling control is selected, the “dead band” and “cool-
ing coefficient” parameters can be used.

The dead band is set with the set point as its center on the ESCN-[J2[][].
The dead band width is the set value of the “dead band” parameter (adjust-
ment level). Setting a negative value produces an overlap band.

Default is “0.0%EU.”

Dead band:
dead band width = positive ~ Output

Overlap band:
dead band width = negative

Heating side

< A

«

Cooling side

Heating side >< Cooling side
1

0

@ Cooling
coefficient

= »
T Lagl >

A
Set point

PV '
A

Set point

PV

If the heating and cooling characteristics of the control target greatly dif-
fer, preventing satisfactory control characteristics from being obtained by
the same PID constants, adjust the proportional band (P) at the cooling
side using the cooling coefficient to balance control between the heating
and cooling sides. In heating and cooling control, P at the heating or cool-
ing side is calculated by the following formula:

Control output 1 P =P

Control output 2 side P = P X cooling coefficient

The cooling coefficient is applied to control output 1 side P to obtain con-
trol whose characteristics (control output 2 side P) differ from those on the
control output 1 side.
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Output

A

Control output
1 side P

Output

Control output 1 side

,~"Control output 1 side
Px1.0

7 Px10

“ Control output 2 side P N Control output 2 side P

L side P

0

W Setup

» PV

'y » PV
0 .
Set point
Control output 1 side P x 1.5

Set point
Control output 1 side P x0.8

To set heating and cooling control, set the “standard/heating and cooling”,
“dead band” and “cooling coefficient” parameters.

 Setting heating and cooling control

Operation ProcedureI

Initial setting level

S 5-HL

Stnd

Standard/heating
and cooling

s

» Setting dead band

Operation ProcedureI

Adjustment level

g'[.': 'db Dead band
== A
=L -db
o — n
o S

« Setting cooling coefficient

Operation ProcedureI

Adjustment level

Cooling
§ L. 'SL. coefficient
55 [
= r r
= {-5C
== HH

4-10

“standard/heating and cooling” = “heating and cooling”

(1) Press the[ O] key for at least three seconds to move from the “opera-
tion level” to the “initial setting level”.

(2) Select “heating and cooling control” in the “initial setting level”.
Sknd: Standard control
H-L : Heating and cooling control

“dead band” = “5”

(1) Select “dead band” in the “adjustment level”.

(2) Press the key to set the parameter to “5.0”.
The setting range is -199.9 to 999.9.

Cooling coefficient = 10

(1) Select “cooling coefficient” in the “adjustment level”.
In this example, set the parameter to “10”.

(2) Press the key to set the parameter to “10.00”.
The setting range is 0.01 to 99.99.
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4.5 To Use Event Input

M Setting event
input

E5CN

@

@
&)

B
EviQ Ev2

B How to use
multi-SP

@® When multi-SP is
used by event
input

* By event input, either of multi—SP or RUN/STOP can be selected for
use.

* Of these, the multi—SP function event input is used only for the number
(0 to 2) set in number of multi—SP uses” (advanced function level).

* RUN/STOP is assigned to inputs unused for multi—SP of events inputs
1 and 2 by “event input assignments 1 and 2” (advanced function level).

Number Setting Event Input Function
of
Multi-SP Event input Event input Event input 1 Event input 2
Uses assignment 1 assignment 2 function function
0 NONE or STOP 1" NONE or RUN/STOP switching 1”
Multi-SP 2 set points | NONE or
1 — (not displayed) | NONE or STOP | (set point 0/1 switch- | RUN/STOP switch-
ing) ing
. Multi-SP 4 set points
2 — (not displayed) (set point 0/1/2/3 switching)

*1 “STOP (RUN/STOP) switching” can be set only on one of event input assignments 1 or 2. The
event input on the side that is set can be used. The setting on the other side becomes “NONE”.

When you are setting two external input set points, set in the “number of
multi-SP uses” parameter.
» To select set points (0/1)

Two set points can be selected when the “number of multi-SP uses” is

set to “1” (default). This setting need not be changed. Set point 0 or 1 is
specified by the ON/OFF state of event input 1.

With multi—SP, preset four set points (SP0 to 3) in the adjustment level,
a switch the set point either by operating the keys or by external input sig-
nals (event input).

Multi-SP can be used when the option event input unit E53-CNHB is
mounted on the ES5CN and “number of multi-SP uses” is set to “1” or “2”.

* When “number of multi-SP uses” is set to “1”

Event input 1 Selected Set Point
OFF

ON

Set point 0

Set point 1

* When “number of multi-SP uses” is set to “2”

Event input 1 Event input 2 Selected Set Point
OFF OFF Set point 0
ON OFF Set point 1
OFF ON Set point 2
ON ON Set point 3

* Event input can be used when the option event input unit E53-CNHB
is mounted in the E5CN. Select event input ON/OFF while the E5CN
is turned ON. Judgment of event input ON/OFF is carried out on event
inputs of 50 ms or more.

4-11
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Il Settin g by key You can select set points 0 to 3 by changing the set value of the “multi-SP”
0 perati on parameter. The “multi-SP” display conditions are as follows:
* When the option event input unit E53-CNHB is not mounted in the
E5CN, and “multi-SP” is set to “ON”
* When the option event input unit E53-CNHB is mounted in the E5CN,
the “number of multi-SP uses” is set to “0” and “multi-SP” is set to “ON”
The following table shows the relationship between the “multi SP”
parameter set value and the selected set point.

Multi-SP Selected Set Point
0 Set point 0
1 Set point 1
2 Set point 2
3 Set point 3
M Setup
* To select set points (0/1/2/3)
WI Before you set the “number of multi SP uses,” cancel protection and move
to the “advanced function setting level”. For details on how to cancel

protection, see “4.9 Using the Key Protect Level”.
|

4-12
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Operation level

=N ES
-]
-]
o | nri
s v

Initial setting level

Advanced function

oo

ALk

-]

&FF

ao

-]
-]

PVISP

Input type

Move to advance
function setting
level

setting level

Parameter
initialize

Number of multi-SP uses setting

S Eu-n

Number of
multi-SP uses

1
(2)

3)

g @
(5)
(6)

(7

Press the[ O] key for at least three seconds to move from the “opera-
tion level” to the “initial setting level”.

Select “Move to advanced function setting level” by pressing the
key.

Press the key to enter “-169” (password).

You can move to the “advanced function setting level” by pressing the

key or leaving the setting for at least two seconds.
Select “Number of multi-SP uses” by pressing the key.
Press the key to set the parameter to “2”.

To return to the “initial setting level” press the[ O | key for at least one
second.
To return to the “operation level” press the[ O] key for at least one
second.

Set points 0, 1, 2 and 3 are set according to the ON/OFF states of event
inputs 1 and 2.

©
@
©

E%
EVLY EV2

4-13
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B Executing run/
stop control

When “event input assignment 1” or “event input assignment 2” is set to
“run/stop”, control is started when event input 1 or 2 becomes “OFF”.
Control is stopped when this becomes “ON”.

While control is stopped, STP (stop) lights.

Setting Input Contact State
Event input 1 or 2 ON STOP
Event input 1 or 2 OFF RUN

Note: When “number of multi-SP uses” is set to “0” or “1” that is not the
set point setting, run/stop control is possible according to event
inputs.

Event input assignments 1 and 2 are as follows according to the “number

of multi-SP uses” setting.

Number Setting Event Input Function
of
Multi-SP Event input Event input Event input 1 Event input 2
Uses assignment 1 assignment 2 function function
RUN/STOP
NONE STOP NONE switching
0 RUN/STOP
STOP NONE switching NONE
NONE NONE NONE NONE
! Multi-SP 2 set points
— (setting data ) : RUN/STOP
not displayed) STOP fﬁg; point (/1 switch- switching
1
! Multi-SP 2 set points | NONE or
— (setting data ) Mgl -
not displayed) NONE _(set point 0/1 switch _RUN/STOP switch
ing) ing
2 — (setting data | — (setting data Multi-SP 4 set points
not displayed) not displayed) (set point 0/1/2/3 switching)

* When the number of multi-SP uses is set to either 1 or 2, and event input
assignment 1 or 2 is set to “not displayed,” the setting automatically
becomes “none.”

* When the “number of multi-SP uses” is set to “0”, and both input assign-
ments 1 and 2 can be set, RUN/STOP is assigned to only one event
assignment. The other event assignment is automatically set to OFF.

* When the RUN/STOP function is used for event inputs, RUN/STOP at
the run level is not displayed.

Parameters I

4-14

Symbol Parameters : Level Description

£, - Event input 1 assignment:
Luo Advanced function setting level

£, -2 Event input 2 assignment:
Lu Advanced function setting level

r Number of multi-SP uses:

For event input function

Advanced function setting level




&&iting the SP Upper and Lower Limit ValuesI

4.6 Setting the SP Upper and Lower Limit Values

B Set point limitter

The setting range of the set point is limited by the set point limitter. The
set point limitter is used to prevent the control target from reaching
abnormal temperatures. The upper- and lower-limit values of this set
point limitter are set by the “set point upper limit” and “set point lower
limit” parameters in the “initial setting level”, respectively. However, note
that when the set point limitter is reset, the set point is forcibly changed
to the upper- or lower-limit value of the set point limitter if the set point
is out of the limitter range. Also, when the input type and temperature
unit are changed, the set point limitter is forcibly reset to the sensor set-

ting range.
| Sensor range |
E | Set point limitter | ;
Setting range Y Y v. P Set point
: i Changed to the i
' © new upper limit :
E 1 value !
Changedtoupper _V ¢ \'4 .
limit value G B > Set point
Input type changed V x V > Set point
ASet point ¥ Upper- and lower-limit values of the limitter B

¥V Sensor upper- and lower-limit values

0 (setting possible)
X (setting impossible)

Parameters I

Symbol Parameters : Level Description
E! -H | Setpoint upper limit : Initial setting level For limiting SP setting
§1l -1 | Setpoint lower limit : Initial setting level For limiting SP setting

4-15



ICHAPTER 4

APPLIED OPERATION

M Setup

To set the set point upper and lower limits, set in the “set point upper
limit” and “set point lower limit” parameters in the “initial setting level”.
This example describes how to set the set point limitter “-200 to 1300°C”
to input type K thermocouple.

-200 1300

Sensor range

Set point limitter

-100 1000

 Setting the set point upper limit

Operation ProcedureI

Set the “set point upper limit” parameter to “1000”.
|

Initial setting level

O -

= -
= LN l':
o n
i o

(1) Press the[ O] key for at least three seconds to move from the “opera-

Input type . c e .
tion level” to the “initial setting level”.
(2) Select “set point upper limit”.
(3) Press the or key to set the parameter to “1000”.
Set point
upper limit

Setting the set point lower limit

Operation ProcedureI

Set the “set point lower limit” parameter to “-100”.

CL-L
= -200

00 ooo

00 00]
Xy
r'

&5

4-16

Set point lower

| (1) Select “set point lower limit” in the “initial setting level”.
imit

(2) Press the or key to set the parameter to “-100”.
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4.7 Executing the SP Ramp Function (limiting the SP
change rate)

B SP ramp

With the SP ramp function, the controller operates according to the value

(set point during SP ramp) limited by a change rate. The interval in which

the set point during SP ramp is limited is referred to as the “SP ramp”.

SP after change

A
lq— SP ramp —>|

SP ramp set value

Time unit of ramp rate (min.)

P Time

SP before change
A

Change point

The change rate during SP ramp is specified by the “SP ramp set value”
parameter. The “SP ramp set value” default is “OFF”, and the SP ramp

function is disabled.

Changing of the ramp set point can be monitored in the “set point during

SP ramp” parameter (operation level). Use this parameter during moni-

toring of the SP ramp.

Operation is the same also during switching of the set points by multi—SP.

Parameters I

Symbol Parameters : Level Description
-, MV upper limit : For limiting manipulated variable
ol -H ; i
Advanced function setting level
-y _, | MVlower limit: For limiting manipulated variable
oL-e Advanced function setting level
, Set point upper limit: For limiting SP setting
S5L-H Initial setting level
Gl -1 Set point lower limit: For limiting SP setting
Lot Initial setting level
cP-L SP ramp set value: For limiting SP change rate
d Advanced function setting level

4-17
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@ Operation at start

@ Restrictions
during SP ramp
operation

4-18

If the SP ramp function is enabled when the E5CN is turned ON, and when
“run” is switched to from “stop,” the process value may reach the set point
after SP ramp in the same way as when the set point is changed. In this
case, operation is carried out with the process value regarded as the set
point before the change was made.

The direction of the SP ramp changes according to the relationship
between the process value and the set point.

| Pvesr | my—
SP sp
A Y
|<— SP ramp —>|
Set pointT—! oy .
change rate
Setpoint T——}---------
PV — > [ E . .
A » Time + > Time
Power ON Power ON

» Execution of auto-tuning starts after the end of SP ramp.

* When control is stopped or an error occurs, the SP ramp function is dis-
abled.
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4.8 To Move to the Advanced Function Setting Level

Protect level

= o0
S Qoo
=55 d
= T
5 wurg
= )
= !
= o
SR I =
o [x}
= ol

Operation level

5t pu)
= o
i | [Ty
—— e

LT e

Advanced function

setting level

= - -,
=N [N
=1=E-1 1

“operation/adjust
ment protection”

“initial setting/
communications
protection”

PVISP

Input type

Move to advanced
function setting
level

In the default setting, the advanced function setting level is protected and

you cannot move to this setting level. To move to this setting level, you

must first cancel the protection applied by the “protect level.” See
“4.9 Using the Key Protect Level”.

1)

(2)

3

(4)

5)

(6)

(7

®

Press the[ O] and keys simultaneously for at least three seconds
in the “operation level.”

* The key pressing time can be changed in ”protect level move time”
(advanced function level).
The controller moves to the protect level, and “operation/adjustment

protection” is displayed.

Press the key once to move to “initial setting/communications
protection.”

Set the set value to “0”

Press the[O] and keys simultaneously to return to the “opera-
tion level.”

Press the| O | key for at least three seconds to move to the “initial set-
ting level” from the “operation level.”

Select the “Move to advanced function setting level” parameter by

pressing the key.

Press the key to enter the password (“-169”), and either press the
key or leave the setting for at least two seconds to move to the
“advanced function setting level” from the “initial setting level.”

4-19
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4.9 Using the Key Protect Level

B Key protect

@ Operation/adjust-
ment protection

@ Initial setting/
communications
protection

g ¥

B a.n.Pa':

- []

OO ‘

@ Setting change
protection

= YEPE
58 &FF

4-20

« To move to the protect level, press the[ O ] and keys simultaneously
for at least three seconds.

» The protect level protects parameters that are not changed during con-
troller operation until operation is started to prevent them from being
modified unintentionally.

» The protect level setting restricts the range of parameters that can be
used.

The following table shows the relationship between set values and the
range of protection.

Set value
Level
0 1 2 3
PV O O © : Can be displayed and
Operation changed

level PVISP © 00 © O : Can be displayed

Other Ol0 | x | x X : Cannot be displayed

and move to other levels

Adjustment level O | x | x | x not possible

* When this parameter is set to “0”, parameters are not protected.
 Default is “0”.

This protect level restricts movement to the initial setting level, commu-
nications setting level and advanced function setting level.

Set value I_nitial Comm_unications Advanc_ed function
setting level setting level setting level
0 © © © O : Move to other
1 O O X levels possible
X : Move to other
2 X X X levels not possible

e Default is “1”.

This protect level protects setup from being changed by operating the keys
on the front panel.

Set value Description

OFF Setup can be changed by key operation.

ON Setup cannot be changed by key operation. (The protect level can be
changed.)

e Default is “OFF”.
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Conventions Used in this Chapter

B Meanings of icons used in this chapter

Describes the functions of the parameter.

Function

Describes the setting range and defaults of the parameter.

Describes the monitor range.

Monitof

Describes the parameter operations.

Example
of use

Describes related parameters and items.

See

B About parameter display
Parameters are displayed only when the “Conditions of Use” on the right of the parameter head-
ing are satisfied. However, note that the settings of protected parameters are still valid, and are
not displayed regardless of the conditions of use.

H‘l: I AT Execute/cancel The control must be
2-PID control.
| |

Displayed symbol Parameter name Conditions of use

B About the Order in Which Parameters Are Described in This Chapter

Parameters are described level by level.
The first page of each level lists the parameters available in that level. The parameter names in
this list are listed in the order that they are displayed on the E5CN.



Protect Level

” o«

Three levels of protection are provided on the E5CN, “operation/adjustment protection”, “initial
setting/communications protection” and “setting change protection.” These protect levels pre-
vent unwanted operation of the keys on the front panel in varying degrees.

L R L) Protect level

level i
secon O+ & ke O+ &= key
1 second 3 seconds
min. min.

Protect
[_] level

Control in progress

Operation Adjustment ,
level m ) ?ﬁ

To move from the operation Level to the protect level, press
the[@] and [cokeys for at least three seconds.

The settings of protected parameters are not displayed
and so cannot be modified.

]
o
.

Operation/adjustment protection

A
(Y
-,
-

)
[

™ -
(

N’
0

Initial setting/communications protection

-
)
[

[

\—
-
andl
Y-

{
andl

()

=== | Setting change protection

This parameter specifies the range of parameters to be protected. | indicates the default.
@ Operation/adjustment protection
The following table shows the relationship between set values and the range of

Function protection.
[ ’ Set value
Level
0 1 2 3
— PV Ol 010 |0 © :Can be displayed and changed
Setting Operation | py/sp o O :Can be displayed
level © 0|0 X : Cannot be displayed and move to
Other O|lO | x | x other levels not possible
Adjustment level O | x | x | x

» Parameter items are not protected when the set value is set to “0”.

@ Initial setting/communications protection
Move to the “initial setting level,” “communications setting level” and “advanced
function setting level” is restricted.

Set val Initial Communications | Advanced function
etvalue setting level setting level setting level
0 © © © O : Move to other levels possible
1 O O X X : Move to other levels not
possible
2 X X X
@ Setting change protection
Changes to setups by key operation are restricted.
Set value Description
OFF Setup can be changed by key operation.
ON Setup cannot be changed by key operation. (The protect level can be changed.)
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Operation Level

Display this level when you are to carry out control
operations on the E5CN. You can set alarm values or
monitor the manipulated variable in this level.

l(ge;ration VRS iAdjulstment i
©lkey | ©° :

£ 1 R

less than
conds min

\
[Olkey No.1 display flashes.

[Q] key
1 second
min.

less than
1 se

[:] Control in progress
Control stopped

This level is automatically displayed immediately after
the E5CN is turned ON. To move to other levels, press

the[ O] key or the[ O] and keys.

Operation level




Operation Level

PV The “additional PV display” parameter must
be set to “ON”.

The process value is displayed on the No.1 display, and nothing is displayed (blank)
on the No.2 display.

Function
iz
.

Monitor Range Unit

Process | Inputrange lower limit -10%FS to input range upper limit +10%FS

Value Scaling lower limit -10%FS to scaling upper limit +10%FS EU

Monitor

The decimal point position is dependent on the selected sensor.

@ Related parameters
“Input type” (initial setting level)

“Set point upper limit” “Set point lower limit” (initial setting level)

PVISP

The process value is displayed on the No.1 display, and the set point is displayed on
the No.2 display.

Function
iz
.

Monitor Range Unit

Process | Inputrange lower limit -10%FS to input range upper limit +10%FS

Value Scaling lower limit -10%FS to scaling upper limit +10%FS EU
Monitor Set Point | Set point lower limit to set point upper limit EU
The decimal point position is dependent on the selected sensor.
Refer to the PV parameter
,:‘ - '."::‘ Multi-SP (set point 0 to 3) The “multi-SP uses” parameter must be set to

“ON”.

Multi-SP allows you to set up to four set points (SPO to 3) in adjustment level. These
can be switched by operating the keys on the front panel or by external input signals

(event input). In the parameter, enter set points 0 to 3.

Function
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Operation Level

::' -’:’ Set point during SP ramp The “SP ramp set value” parameter must not
be set to “OFF".

N
(A

This parameter monitors the set point during SP ramp.

“Ramp” is a function for restricting the change width of the set point as a change rate.
The set value is displayed when “SP ramp set value” parameter (advanced function

, setting level) is set.
Function

When the set point is out of the preset ramp, the set point is matched to the set point
set in the “PV/SP” parameter.

Monitor Range Unit
SP: Set point lower limit to set point upper limit EU

Monitor

@ Related parameters
“PV/SP” (operation level)
“SP ramp set value” (advanced function setting level)

See

“Set point upper limit” “Set point lower limit” (initial setting level)

:' :: Heater current value The “heater burnout” parameter must be set
monitor to "ON".

This parameter measures the heater current value from the CT input used for detecting heater
burnout.

Measures and displays the heater current value.

Function

Monitor Range Unit
0.0to 55.0 A
Monitor * When the current exceeds 55.0A, “FFFFF ” is displayed.

o @ Related parameter

“Heater burnout detection” (adjustment level)
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Operation Level

-~ - ':' I Run/Stop The run/stop function must not be set to event
— input assignments 1 and 2.

This parameter specifies run and stop.

Function

When “~iUn : run” is selected, control is running. When “SkaF : stop” is selected, con-
trol is stopped. When control is stopped, the STOP display lights.

Default is “riin 7.

When the run/stop function is being controlled by event input, the run/stop function
cannot be set by operating the keys on the front panel.

[}
{

X
[t
'

"-

A

C‘

Alarm value 2

Alarm value 1 The alarm type must be set to other than

upper and lower limit alarm.
The control must be set to standard control.
(Alarm value 1 only)

This parameter sets the input value “X” in the alarm type list.

Function

See

» This parameter is used for setting the alarm values of alarm outputs 1 to 2.

* During temperature input, the decimal point position is dependent on the currently

selected sensor, and during analog input it is dependent on the “decimal point”
parameter setting.

Setting Range Unit Default
-1999 to 9999 EU 0

The alarm type must be set to other than upper and lower limit alarm.

@ Related parameters
“Input type” “Scaling upper limit” “Scaling lower limit” “Decimal point”
“Alarm 1 type” “Alarm 2 type” (initial setting level)
“Alarm 1 open in alarm” “Alarm 2 open in alarm” “Alarm 1 hysteresis” “Alarm 2
hysteresis” “Standby sequence reset method”, “Alarm 1 to 2 latch” (advanced func-
tion setting level)
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Operation Level

::.‘: “:." Upper-limit alarm value 1 Alarm 1 type must be set to upper and lower
— limits, upper and lower limit range, or upper-
::.‘: ‘,: Lower-limit alarm value 1 and lower-limit with standby sequence.

This parameter independently sets the upper- and lower-limit alarm values when the mode for
setting the upper and lower limits is selected for alarm 1 type (initial setting level).

» This parameter sets the upper and lower limit values of alarm 1.

* During temperature input, the decimal point position is dependent on the currently
Function selected sensor, and during analog input it is dependent on the “decimal point”
parameter setting.

Setting Range Unit Default
-1999 to 9999 EU 0
@ Related parameters

“Alarm 1 type” (initial setting level)

“Standby sequence reset method” “Alarm 1 open in alarm” “Alarm 1 hysteresis”,
“Alarm latch” (advanced function setting level)

::“: ’:‘:." Upper-limit alarm value 2 The control must be standard control.

— Alarm 2 type must be set to upper and lower
T Tlirni limits, upper and lower limit range, or upper-
NN Lower-limit alarm value 2 and lower-limit alarm with standby sequence.

This parameter independently sets the upper- and lower-limit alarm values when the mode for
setting the upper and lower limits is selected for alarm 2 type (initial setting level).

» This parameter sets the upper and lower limit values of alarm 2.

* The decimal point position is dependent on the currently selected sensor.

Function

Setting Range Unit Default
-1999 to 9999 EU 0

@ Related parameters

“Input type” “Alarm 2 type” (initial setting level)
See “Standby sequence reset method” “Alarm 2 open in alarm” “Alarm 2 hysteresis”,
“Alarm 1 to 2 latch” (advanced function setting level)
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Operation Level

E. I MV monitor (OUT1) Manipulated variable display must be set to
“ON”.

This parameter is for monitoring the manipulated variable on the control output 1 side during
operation.

» This parameter cannot be set.

* During standard control, the manipulated variable is monitored, and during control
output 1 and cooling control, the manipulated variable on the heating side is moni-
tored.

Function

* Default is “OFF” and the manipulated variable is not displayed.

Control Monitor Range Unit
Standard 0.0 to 100.0 %
y Heating and cooling 0.0to 100.0 %
Monitor

@ Related parameter
“Manipulated variable display” (advanced function setting level)

See

:' - ,:‘ I MV monitor (OUT2) The control must be heating and cooling con-
—— trol.

Manipulated variable display must be set to
“ON”.

This parameter is for monitoring the manipulated variable on the control output 2 side during
operation.

» This parameter cannot be set.

* During heating and cooling control, the manipulated variable on the control output
2 side (“ALM 2” terminal output) is monitored.

Function

Control Monitor Range Unit
Heating and cooling 0.0to 100.0 %

Monitor

@ Related parameters
“Standard/heating and cooling” (initial setting level)

“Manipulated variable display” (advanced function setting level)
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Adjustment Level

This level is for executing AT (auto-tuning) or setting up the control.
This level provides you with basic controller setup parameters for PID (proportional band, inte-
gral time, derivative time) and heating and cooling control.

Power ON
;{,v’sﬁxx«&c«9«&6:«.«%4«a«,yd-«n-u«y«u:y'«:-‘«}y-‘«::«’:om‘«:oz-‘«%;«(;“ AdeStment |eVe|
H
z | Operation | Adjustment
b level > 1 level
# ke
L 00 ey
j 1 sec.
Thmamanusnsanssofueraripaagensunannnaene e nEs”

i @key 3 seconds min.

[Q] key -

1 second [[e]] key No.1 display flashes.
min.
Control stop
EEEE

P R e P T rrEr e

v
Protect
level

[: Control in progress
[:] Control stopped

initial setting Lo

 level key | setup level
less than

To move to the adjustment level from the operation
level, press the[ O | key for less than one second.

» The set points 0 to 3 in the adjustment level are set

values for switching the set point during multi-SP
input.

» Heater current value monitor and HBA detection
are displayed when option unit (E53-CNHB or
E53-CNHO03) is mounted on the E5CN.

* You can change adjustment level parameters by set-

ting Operation/adjustment protection to “0”. If the

protect level is set to “1” to “3”, adjustment level

parameters cannot be displayed.
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Adjustment Level

H ‘L IAT execute/cancel The E5CN must be in operation, and control
— must be 2-PID control.

This parameter executes AT (auto-tuning).

» When you execute auto-tuning, the optimum PID parameters “proportional band,”
“integral time” and “derivative time” for the set point during program execution are

automatically set by forcibly changing the manipulated variable to calculate the

Function

characteristics of the control target.

« Normally, this parameter is set to “aF* ”. If you press the or keys, the param-

eter is turned ON and AT is executed.

Examp|é AT cannot be executed when control has stopped or during ON/OFF control.

f . . . -
oruse » When AT execution ends, the parameter setting automatically returns to “aFF ”.

@ Related parameters
“Proportional band” “Integral time” “Derivative time” (adjustment level)
“PID / ON/OFF” (initial setting level)

:' = 'L | communications writing The communication unit (E53-CNH03) must
— be mounted on the E5CN.

This parameter enables/disables writing of parameters to the ES5CN from the host
(personal computer) by communications.

Function

ON : Writing enabled
OFF : Writing disabled
Default : OFF

@ Related parameters
“MB command logic switching” (advanced function level) (p.5-40)

“Communication unit No.” “Baud rate” “Data bit” “Parity” “Stop bit” (communica-

See

tions setting level)
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Adjustment Level

:' Heater current value The “HBA used” parameter must be set to

“ON”.

[

monitor

This parameter measures the current value of the heater from current transformer (CT) input
to detect heater burnout.

This parameter measures and displays the current value of the heater.

Function

Monitor Range Unit
0.0t0 55.0 A
 Monitor « "FFFF” is displayed when 55.0A is exceeded.

@ Related parameters
“Heater burnout detection” (adjustment level)
“HBA used” (advanced function setting level)

See

:-.‘:-' Heater burnout detection The “HBA used” parameter must be set to
@ “ON”.

This parameter sets the current value for the heater burnout alarm output to become active.

 This parameter outputs the heater burnout alarm when the heater current value falls
below this parameter setting.

* When the set value is “0.0”, the heater burnout alarm is “OFF”. When the set value
is “50.0”, the heater burnout alarm is “ON”.

Function

Setting Range Unit Default
0.0to 50.0 A 0.0

@ Related parameters
“HBA used” (advanced function setting level)
“Heater current value monitor” (adjustment level)
“Heater burnout latch” (advanced function setting level)
“Heater burnout hysteresis” (advanced function setting level)

See
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Adjustment Level

‘.'”':'- :' Set point 0 The “number of multi-SP uses” parameter
— = must be set to either “1” or “2”, and the “mul-
,:-",:, - Set point 1 ti-SP uses” parameter must be set to “ON”.
'_:, ,':' - Set point 2

il R | i

=== |Setpoint3

These parameters set the set points when the multi-SP function is used.

The values set in these parameters can be selected by operating the keys on the front
panel or by event input.

Function » When the set point has been changed, the set value of these parameters currently
set by multi-SP is linked and changed.

* During temperature input, the decimal point position is dependent on the selected
sensor.

During analog input, the decimal point position is dependent on the setting of the

“decimal point position” parameter.

Setting Range Unit Default
Set point lower limit to set point upper limit EU 0

@ Related parameters
“Number of multi-SP uses” (advanced function setting level)
“PV/SP” (operation level) “Input type” (initial setting level)

See )

“Input type” (initial setting level)

“Event input assignment 1” (advanced function setting level)
“Event input assignment 2” (advanced function setting level)
“Multi-SP uses” (advanced function setting level)
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Adjustment Level

; Iy S ITemperature input shift The “input type” parameter must be set to
temperature input excluding a non-contact

temperature sensor.

Sometimes an error between the set point and the actual temperature occurs. To offset this, a
value obtained by adding an input shift value to the input is displayed as the measurement value
and used for control.

The entire input range is shifted by a fixed rate (1-point shift). If the input shift value
is set to “-1°C”, the set point is controlled to a value obtained by subtracting 1°C from
the actual temperature.

Function

Setting Range Unit Default
-199.9 to 999.9 °Cor °F 0.0

@ Related parameter
“Input type” (initial setting level)

]
See

: ~ C H Upper-limit temperature The “input type” parameter must be set to
input shift value only the non-contact temperature sensor.

g: = S :_ Lower-limit temperature
input shift value

Whereas the entire input range is shifted by a fixed rate (1-point shift) in the “temperature input
shift” parameter, the input range is shifted by two points (2-point shift) at the upper and lower
limits. 2-point shift enables more accurate offset of the input range compared with 1-point shift,
if the input shift values at the upper and lower limits differ.

This parameter sets input shift values for each of the upper and lower limits (2-point
shift) of the input range.

Function

Setting Range Unit Default
-199.9 to 999.9 °Cor °F 0.0

@ Related parameter
“Input type” (initial setting level)

See
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Adjustment Level

P | Proportional band

21
; Ilntegral time
—d|

Derivative time

The control must be 2-PID control.

This parameter sets the PID parameters. Note that PID is automatically set when AT and ST are

executed.

Proportional action :

Integral action :

Derivative action :

P refers to control in which the MV is proportional to the devi-
ation (control error).

I gives a control action that is proportional to the time integral
of the control error. With proportional control, there is nor-
mally an offset (control error). So, proportional action is used
in combination with integral action. As time passes, this con-
trol error disappears, and the set point comes to agree with the
control temperature (process value).

D gives a control action that is proportional to the time deriva-
tive of the control error. As proportional control and integral
control correct for errors in the control result, the control sys-
tem will be late in responding to sudden changes in tempera-
ture. Derivative action enables control that is proportional to
a predicted process output to correct for future error.

Parameter Setting Range Unit Default
Proportional band 0.1t0999.9 EU 8.0
Integral time 0 to 3999 Second 233
Derivative time 0 to 3999 Second 40

@ Related parameter

“AT execute/cancel” (adjustment level)
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Adjustment Level

:: - 5 L- Cooling coefficient The control must be either heating and cool-
ing control and 2-PID control.

If the heating and cooling characteristics of the control target greatly differ, preventing satisfac-
tory control characteristics from being obtained by the same PID parameters, adjust the propor-
tional band (P) at the control output 2 side by adding the cooling coefficient to balance control
between the control output 1 and control output 2 sides.

In heating and cooling control, control output 2 side P is calculated by the following
formula to set the cooling coefficient:

Function Control output 2 side P = Cooling coefficient X P (proportional band)

Setting Range Unit Default
0.01 t0 99.99 None 1.00

@ Related parameter
“Proportional band” (adjustment level)

": - d b Dead band The control system must be heating and cool-
ing control.

This parameter sets the output dead band width in a heating and cooling control system. A nega-
tive setting sets an overlap band.

This parameter sets an area in which the control output is “0” centering around the
set point in a heating and cooling control system.

Function » The decimal point setting follows the currently set sensor. During analog input, the

decimal point setting follows the “decimal point position” setting.

Setting Range Unit Default
-199.9 to 999.9 EU 0.0

Setting
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Adjustment Level

&F -~

Manual reset value

The control must be standard control and
2-PID control. The “integral time” parameter

must be set to “0".

Function

See »

 This parameter sets the required manipulated variable to remove offset during stabi-

lization of P or PD control.

Setting Range

Unit

Default

0.0to 100.0

%

50.0

@ Related parameters

“PID / ON/OFF” (initial setting level)

“Integral time” (adjustment level)

HY5
LHYS |

Hysteresis (OUT1)

Hysteresis (OUT2)

The control must be ON/OFF control.

This parameter sets the hysteresis for ensuring stable operation at ON/OFF switching.

Function

See )

* In a standard control, use the “hysteresis (OUT1)” parameter. The “hysteresis

(OUT2)” parameter cannot be used.

* In a heating and cooling control, the hysteresis can be set independently for heating

and cooling. Use the “hysteresis (OUT1)” parameter to set the control output 1 side

hysteresis, and use the “hysteresis (OUT2)” parameter to set the control output 2 side

hysteresis.

» The decimal point setting follows the currently set sensor. During analog input, the

decimal point setting follows the “decimal point position” setting.

Setting Range

Unit

Default

0.1t0 999.9

EU

1.0

@ Related parameter

“PID / ON/OFF” (initial setting level)
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Initial Setting Level

This level is for setting up the basic specifications of the ESCN. In this level, you can set the “input
type” parameter for selecting the sensor input to be connected to the E5CN, limit the setting
range of set points or set the alarm mode.

l(ge;rauon VRS iAdjulstment i
ey | " :

£ 1 R

Initial setting level

less than

conds min

(o] key

1 second
min.

key No.1 display flashes.
C

less than
1 se

[:] Control in progress
Control stopped

To move from the operation level to the initial setting
level, press[O | key for three seconds or more.

 The initial setting level is not displayed when “ini-
tial/communications protection” is set to “2”. This
initial setting level can be used when “initial setting/
communications protection” is set to “0” or “1”.

* The “scaling upper limit”, “scaling lower limit” and
“decimal point” parameters are displayed when
analog input is selected as the input type.
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Initial Setting Level

-k

L

Input type

T
Setting

» This parameter sets the sensor type by a corrensponding code.
* When this parameter is changed, the set point upper limit is changed to the default.
If the set point limits must be changed, set the “set point upper limit” and “set point

lower limit” parameters (initial setting level).

* Set the code according to the following table. Shaded ranges indicate default settings.
The defaults are as follows.

«@r e,

Platinum resistance thermometer : “4/”: platinum resistance thermometer pt100

Thermocouple : “4”: K thermocouple
Input type Name VeS1|eL}e Input Temperature Range
Platinum resistance | Platinum Pt100 0 -200to0 850 (°C)  /-300 to 1500 (°F)
thermometer otance 1 |-199.910500.0 (°C)/-199.9 to 900.0 (°F)
2 |0.0t0100.0 (°C) /0.0t0210.0 (°F)
JPt100 3 -199.9t0 500.0 (°C)/-199.9 t0 900.0 (°F)
4 |0.0t0100.0 (°C) /0.0t0210.0 (°F)
Input type Name VeS1|eL}e Input Temperature Range
Thermocouple Thermocouple K 0 -200 to 1300 (°C) /-300 to 2300 (°F)
input type 1 | -20.0t0500.0 (°C) /0.0 to 900.0 (°F)
J 2 |-100t0850(°C)  /-100 to 1500 (°F)
3 | -2010400.0 (°C) /0.0to 750.0 (°F)
T 4 | -200t0400(°C) /-300 to 700 (°F)
E 5 | 0to 600 (°C) /0to 1100 (°F)
L 6 |-100to850(°C) /-100 to 1500 (°F)
U 7 | -200t0400(°C)  /-300 to 700 (°F)
N 8 | -200to 1300 (°C) /-300 to 2300 (°F)
R 9 | 0to1700 (°C) /0 to 3000 (°F)
S 10 | 0to 1700 (°C) /0 to 3000 (°F)
11 | 100to 1800 (°C) /300 to 3200 (°F)
Non-contact | K10to 70°C 12 0to 90 (°C) /0t0 190 (°F)
emperalle k600 120°C | 13 | 010120 (°C) 10 to 240 (°F)
ES1A K115t0 165°C | 14 | 0to 165 (°C) /010 320 (°F)
K160 to 260°C | 15 | Oto 260 (°C) /0to 500 (°F)
Analog input 0 to 50mV 16 One of following ranges depending on the
results of scaling:
-1999 to 9999, -199.9 to 999.9,

@ Related parameters
“°C/°F selection” “Set point upper limit” “Set point lower limit” (initial setting
level)
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Initial Setting Level

L m = H | Scaling upper i

o P | Decimal point

i

mit The input type must be set to analog input.

L M =+ |scaling lower limit

limit” parameter.

* The “decimal point” parameter specifies the decimal point position of parameters

(set point, etc.) whose unit is set to EU.

» Scaling upper limit, Scaling lower limit

» These parameters can be used when voltage input is selected as the input type.

» When voltage input is selected as the input type, scaling is carried out. Set the upper
limit in the “scaling upper limit” parameter and the lower limit in the “scaling lower

. Parameter Setting Range Unit Default
%Setting Scaling upper limit Scaling lower limit +1 to 9999 None 100
Scaling lower limit -1999 to scaling upper limit -1 None 0

* Decimal point: Default is “0: 0 digits past decimal point”

Set value Setting Example
0 0 digits past decimal point 1234
1 1 digit past decimal point 123.4

See
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Initial Setting Level

d-u

°C/°F selection

The input type must be set to temperature

input.

Function

» Set the temperature input unit to either of “°C” or “°F”.

Setting Range Default

f:°C/F:°F

I
[N

@ Related parameter

“Input type” (initial setting level)

Set point upper limit

Set point lower limit

Function

See

 This parameter limits the upper and lower limits when the SP is set. The SP can be
set within the range defined by the upper and lower limit set values in the “set point
upper limit” and “set point lower limit” parameters. The existing SP settings that are
out of the range are forcibly changed to one of the upper or lower limit values (which-

ever is closest).

* When the temperature input type and temperature unit have been changed, the set
point upper limit and set point lower limit are forcibly changed to the upper and
lower limits of the sensor.

* During temperature input, the decimal point position is dependent on the currently
selected sensor. During analog input, it is dependent on the “decimal point” parame-

ter setting.

Parameter Setting Range Unit Default
Set point upper limit | Set point lower limit +1 to sensor range upper limit | EU 1300
Platinum resistance thermometer EU 850
Set point lower limit | Sensor range lower limit to set point upper limit -1 | EU -200

@ Related parameters

“Input type” “°C/°F selection” (initial setting level)
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Initial Setting Level

I'mkl |PD/ONOFF

 This parameter selects 2-PID control or ON/OFF control.
* The AT and ST tuning functions can be used in 2-PID control.

Setting Range Default
P.d:2-PID/ anaF: ON/OFF anaF

@ Related parameters
“AT execute/cancel” “Manual reset” “Hysteresis (OUT1)” “Hysteresis (OUT2)”
(adjustment level)

See
“ST stable range” (advanced function setting level)

‘." - H:' Standard/heating and The E5CN must support alarm 2 output.
cooling

» This parameter selects standard control or heating and cooling control.

* When heating and cooling control is selected, the alarm 2 output terminal “ALM2”

Function is used for control output 2 side output. So, alarm 2 cannot be used.

Setting Range Default

%S&nd  Standard / H-I: Heating and cooling Sknd

@ Related parameters
“MV monitor (OUT1)” “MV monitor (OUT2)” (operation level)
“Alarm value 1” “Upper-limit alarm value 1” “Lower-limit alarm value 1” (operation

level)

“Hysteresis (OUT2)” “Cooling coefficient” “Dead band” (adjustment level)
“Control period (OUT2)” (initial setting level)

“Alarm 1 type” (initial setting level)

“Alarm 1 hysteresis” “Alarm 1 open in alarm” (advanced function setting level)
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Initial Setting Level

':' l: I ST self-tuning The control must be set to temperature input,
b standard control and 2-PID control.

» The ST (self-tuning) function executes tuning from the start of program execution
to calculate PID constants matched to the control target. When the ST function is in

Function operation, be sure to turn the power supply of the load connected to the control out-

put ON simultaneously with or before starting operation of the E5CN.

Parameter Setting Range Unit Default
ST oFF: ST function OFF / g~ : ST function ON None on

L -

Setting

@ Related parameters
“ST stable range” (advanced function setting level)
“Input type” “PID / ON/OFF” (initial setting level)

5 P I Control period (OUT1) The control must be set to 2-PID control.

I -I' P |]control period (OUT2)

 This parameter sets the output period. Set the control period taking the control char-
acteristics and the electrical life expectancy of the relay into consideration.

* In a standard control system, use the “control period (OUT1)” parameter. The “con-

Function

trol period (OUT2)” parameter cannot be used.

* In a heating and cooling control system, the control period can be set independently
for heating and cooling. Use the “control period (OUT1)” parameter to set the heat-
ing side control period, and use the “control period (OUT2)” parameter to set the
cooling side control period.

» Whenever control output 1 is the current output, “control period (OUT1)” cannot be

used.
Parameter Setting Range Unit Default
Control period (OUT1) 1to0 99 Second 20
& S Control period (OUT2) 1to0 99 Second 20
Setting

@ Related parameter
“PID / ON/OFF” (initial setting level)
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Initial Setting Level

E, ~ E o¢ | Direct/reverse operation

Function

decrease in the process value.

» “Direct operation” refers to control where the manipulated variable is increased
according to the increase in the process value. Alternatively, “reverse operation”
refers to control where the manipulated variable is increased according to the

Setting Range

Default

ar -~ . Reverse operation/a~ -4 : Direct operation ar-r

RL E ! Jaarm 1type

The alarm 1 type must be supported.

@ Related parameters
“Alarm value 1” (operation level)

* Select one of the following alarm 1 types:
Deviation/Deviation range/Absolute value

Refer to the alarm type list on the following page.

“Upper-limit alarm value 1” “Lower-limit alarm value 1” (operation level)

“Standby sequence reset method” “Alarm 1 open in alarm” “Alarm 1 hysteresis”

(advanced function setting level)
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Initial Setting Level

H :_ 'c E Alarm 2 type The alarm 2 type must be supported.
The control must be set to standard control.

* Select one of the following alarm 2 types:
Deviation/Deviation range/Absolute value

Set Alarm Output Operation
Alarm Type - — - -
Value When X is positive When X is negative
0 Alarm function OFF Output OFF

Upper- and lower-limit (deviation)

*1 1 *D
Upper-limit (deviation
) PP ( ) N
OFF
Lower-limit (deviation)
3 ON =
OFF*
Upper- and lower-limit range
*1 4 (deviation) *2
Upper- and lower-limit with
*1 5 standby sequence (deviation) *D

Upper-limit with standby
6 sequence (deviation)

Lower-limit with standby
7 sequence (deviation)

Absolute-value upper-limit

8
Absolute-value lower-limit

9 OFF & OFF
Absolute-value upper-limit with

10 | standby sequence ON ON

OFF OFF

Absolute-value lower-limit with

11 standby sequence ON ON =

OFF OFF <&

*1: With set values 1, 4 and 5, the upper and lower limit values can be set indepen-
dently for each alarm type, and are expressed as “I’’ and “H”. Default is set
value “2”.

*2: When both or one of set values I’ and "H” are set to a minus value, the alarm

output function can be set as follows:
H

' L -
e — T
{Hi LY P aal
H : . -
ON —|:_ ON : ON —H |
OFF OFF —1 OFF
Sp Sp Sp

» Alarm types are set independently for each alarm in the “alarm 1 type” and “alarm
2 type” parameters (initial setting level). Default is “2: Upper-limit alarm”.
@ Related parameters
“Alarm value 2” (operation level)
“Upper-limit alarm value 2” “Lower-limit alarm value 2” (operation level)
See “Standby sequence reset method” “Alarm 2 open in alarm” “Alarm 2 hysteresis”
(advanced function setting level)
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This level is for using the E5CN to its maximum. To move to this level, enter the password
(“-169”) in the “initial setting level”.

» The parameters in this level can be used when

Operation
level

Adjustment
level
[Q] key

key
1 second
min.

Foeunnansnenenafns

[Qlkey

1 second min.

EEETEET 1

o

ol 0 5 6

Less thal

1 second
(T s

[Olkey 3 seconds min.
.
@ key No.1 display flashes.
Control stops.

GHNNEEERAERRRRE AR EE R,

i v

saufn s

P
set value “1201”

Less than
1 second

key

mamnEnE

assword input

set value “-169”

assword input

“initial setting/communications protection” is

set to “0”.

Advanced function setting level

PErT

[:] Control in progress
Control stopped

» The “move to calibration level” can be moved to

by entering the password (“1201”).
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TN

Parameter initialize

Function

ON

: Initializes all parameters.
OFF : Turns the ESCN OFF after returning parameter settings to their defaults.

This parameter returns parameter settings to their defaults.

Eu-n INumber of Multi-SP

Uses

The option event input unit E53-CNHB must

be mounted in the E5CN.

Function

points by a combination of event inputs 1 and 2.

“Multi-SP” is a function for setting set points 0 to 3 in advance, and selecting these set

The “number of multi-SP uses” parameter is used when the number of preset set points

is 2 or 4. This parameter determines display or non-display of the “event input assign-

ment 1”7 and “event input assignment 2” parameters.

The “number of multi-SP uses” displays which functions are assigned to event inputs

1 and 2.
Number Setting Event Input Function
of
Multi-SP Event input Event input Event input 1 Event input 2
Uses assignment 1 assignment 2 function function
0 NONE or STOP 1" NONE or RUN/STOP switching 1”
Mult-SP 2 set points NONE or
1 — (not displayed) NONE or STOP fﬁg; point 0/1 switch- RUN/STOP switching
. Multi-SP 4 set points
2 — (not displayed) (set point 0/1/2/3 switching)

*1 “STOP (RUN/STOP) switching” can be set only on one of event input assignments 1 or 2. The
event input on the side that is set can be used. The setting on the other side becomes “NONE”.

Multi-SP can be used when the option event input unit E53-CNHB is mounted on the
E5CN, and the “number of multi-SP uses” is set to “1” or “2”.

* When the number of multi-SP uses is set to “1”

Event input 1

Selected Set Point

OFF

Set point 0

ON

Set point 1
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* When the number of multi-SP uses is set to “2”

Event input 1 Event input 2 Selected Set Point
OFF OFF Set point 0
ON OFF Set point 1
OFF ON Set point 2
ON ON Set point 3

* Event input can be used when the option event input unit E53-CNHB is mounted
in the E5CN. Select event input ON/OFF while the E5CN is turned ON. Judgment

of event input ON/OFF is carried out on event inputs of 50 ms or more.

@ Related parameters
“Event input assignment 1” (advanced function setting level)

“Event input assignment 2” (advanced function setting level)

“Multi-SP uses” (advanced function setting level)
“Set point 0” “Set point 1”7 “Set point 2” “Set point 3” (adjustment level)

The number of multi-SP uses must be set to

- ,‘ Event input assignment 1
“0” or “1”.

Eo -2 I Event input assignment 2

* The following functions are assigned as event input 1 or event input 2:

“Run/stop”
Settings Function
nant None
SkaP RUN/STOP

 Default is “nan& ” for event input assignment 1 and “5&aP” for event input assign-

ment 2.

@ Related parameters
“Set point 0” “Set point 1”7 “Set point 2” “Set point 3” (adjustment level)

“Number of multi-SP uses” (advanced function setting level)

See
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' '-’:-':: Multi-SP uses The “number of multi-SP uses” pargimeter
must be set to “0” on models on which the
option event input unit E53-CNHB is not
mounted.

When the “multi-SP uses” parameter is set to “ON”, you can select set points 0 to 3 by
operating the keys on the front panel of the controller.

When the option event input unit E53-CNHB is mounted on the E5GN, this parameter
can be used when the “number of multi-SP uses” parameter is set to “0” and “multi-SP
uses” is set to ON.

Function

6n  :You can select set points 0 to 3.
6FF . You cannot select set points 0 to 3.

@ Related parameters
“Multi-SP” (operation level)
“Number of Multi-SP uses” (advanced function setting level)

S P ~ & SP ramp set value ST (self-tuning) must be set to “OFF".

» This parameter specifies the change rate during SP ramp operation. Set the maxi-
mum permissible change width per unit of time (minute) as the “SP ramp set value”.
However, note, that when the “SP ramp set value” is set to “OFF”, the SP ramp func-
tion is disabled.

* When setting “30 per minute” as the “SP ramp set value,” set the “SP ramp set value”
parameter to “30”.

Function

* During temperature input, the decimal point position of the SP ramp set value is
dependent on the currently selected sensor, and during analog input it is dependent

on scaling.
Parameter Setting Range Unit Default
SP ramp set value OFF, 1 to 9999 EU OFF

@ Related parameters
“Input type” “Scaling upper limit” “Scaling lower limit” “Decimal point” “ST” (ini-
tial setting level)
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~ E 5 ": Istandby sequence reset The alarm 1/2 type must be set to “with
standby sequence.”

method

» This parameter selects the conditions for enabling reset after the standby sequence
of the alarm has been canceled.

* Output is turned OFF when the initial setting level, communications setting level,

Function

advanced function setting level or calibration level is switched to.

» Condition A:
Control started (including power ON), and set point, alarm value (upper/lower-limit
alarm value) or input shift value (upper/lower-limit temperature input shift value)
changed

» Condition B:
Power ON

* The following example shows the reset action when the alarm type is lower-limit
alarm with standby sequence.

Alarm point e ____

(atfter change) Alarm hysteresis

Con

Alarm point @: Standby sequence reset point

I
|
1
itionI A dnly O: Standby sequence canceled point
1
1
1
1
1

RS [ & T

Alarm output: Condition A M1 t :
Alarm output: Condition B 1 |_I—|_I—
Setting Range Default
A : Condition A/ & : Condition B A

@ Related parameters
“Alarm 1 type” “Alarm 2 type” (initial setting level)

“Alarm 1 to 2 latch” (advanced function setting level)

5-30



Advanced Function Setting Level

ciy i ;
,:" L oI Alarm 1 open in alarm Alarm 1 function must be supported.

» This parameter sets the output states of alarm 1.

* When the E5CN is set to “close in alarm,” the status of the alarm output function is
normally open. When set to “open in alarm,” the status of the alarm output is output

Function inverted normally, or closed. The following table shows the relationship between
alarm output functions, alarm output and output LCDs.

* When “alarm 1 open in alarm” is set to “open in alarm”, the heater burnout alarm

and input error output also become “open in alarm.”

Alarm Output Function Alarm Output Output LCDs
. ON ON Lit
Close in alarm OFF OFF out
. ON OFF Lit
Open in alarm OFF ON out
Setting Range Default
n-5 :Closeinalarm/ a-L : Open in alarm n-a

@ Related parameters
“Alarm value 1” “Upper-limit alarm value 1” “Lower-limit alarm value 1” (operation

= level)
See “Alarm 1 type” “Standard/heating and cooling” (initial setting level)
“Alarm 1 hysteresis” “Standby sequence reset method”, “Alarm latch” (advanced

function setting level)

F’L E‘ ~ IA|arm 2 open in alarm Alarm 2 function must be supported.
Control must be set to standard control.

» This parameter sets the output states of alarm 2.

* When the E5CN is set to “close in alarm,” the status of the alarm output function is
: normally open. When set to “open in alarm,” the status of the alarm output function
Function is output inverted normally closed. The following table shows the relationship
between alarm output functions, alarm output and output LCDs.

Alarm Output Function Alarm Output Output LCDs
. ON ON Lit
P Close in alarm OFF OFF out
. ON OFF Lit
Open in alarm OFF ON out
Setting Range Default
n-a : Displayed / n-{: Not displayed n-a
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@ Related parameters

“Alarm value 2” “Upper-limit alarm value 2” “Lower-limit alarm value 2” (operation
level)

“Alarm 2 type” (initial setting level)
“Alarm 2 hysteresis” “Standby sequence reset method”, “Alarm 2 latch” (advanced
function setting level)

F" v H H Alarm 1 hysteresis Alarm 1 function must be supported.

» This parameter sets the hysteresis of alarm output 1.

* During analog input, the decimal point setting follows the “decimal point position”
setting.

Function

Setting Range Unit Default
0.1t0 999.9 °Cor °F 0.2

@ Related parameters

“Alarm value 1” “Upper-limit alarm value 1” “Lower-limit alarm value 1” (operation
level)

See
“Alarm 1 type” “Standard/heating and cooling” (initial setting level)

“Alarm 1 open in alarm” “Standby sequence reset method”, “Alarm 1 latch”
(advanced function setting level)

H,‘ H ,:' IAIarm 2 hysteresis Alarm 2 function must be supported.
_— _— Control must be set to standard control.

» This parameter sets the hysteresis of alarm output 2.

* During analog input, the decimal point setting follows the “decimal point position”
setting.

Function

Setting Range Unit Default
0.1t0 999.9 °Cor °F 0.2

@ Related parameters
“Alarm value 2” (operation level)

See “Upper-limit alarm value 2” “Lower-limit alarm value 2” (operation level)
“Alarm 2 type” (initial setting level)
“Alarm 2 open in alarm” “Standby sequence reset method”, “Alarm 2 latch”
(advanced function setting level)
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-
-
'w
-
-

HBA used The option event input unit E53-CNHB or the
communication unit E53-CNHO3 must be
mounted in the E5CN.

-
b
e
L
.‘

 This parameter sets use of the heater burnout alarm.

Setting Range Default
an : Enabled / gFF : Disabled an
:-::-‘: Heater burnout latch The “HBA used” parameter must be set to
-y @m “ON”.

» When this parameter is set to ON, the heater burnout alarm is held until either of the
following conditions is satisfied: Output is turned OFF when the initial setting level,

communications setting level, advanced function setting level or calibration level is
switched to.

a Heater burnout detection is set to “0.0A”.

Function

b The power is turned OFF then back ON again (power is reset).

Setting Range Default
an : Enabled / gFF : Disabled aFF

Sefting
e @ Related parameter
“HBA used” (advanced function setting level)

e Iw ,-: Heater burnout hysteresis The “heater burnout latch” parameter must be
set to OFF.

» This parameter sets the hysteresis when HBA is detected.

Function
Setting Range Unit Default
0.1to0 50.0 A 0.1
[ =
Setting
- @ Related parameter

“HBA used” (advanced function setting level)

See )
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':. ": - b I ST stable range The control must be set to temperature input,
b standard control, PID control, and ST set to

“ON”.

» This parameter sets the set value for determining the conditions under which ST
(self-tuning) occurs. This parameter cannot be used when the “ST” parameter is set

to “OFF”.
Setting Range Unit Default
0.11t0999.9 °Cor°F 15.0
@ Related parameters

“PID / ON/OFF” (initial setting level)
“Input type” (initial setting level)
“ST” (initial setting level)

See

F" L F H a The control must be 2-PID control, and the
“ST” parameter must be set to “OFF".

* Normally, use this parameter at its default.

 This parameter sets 2-PID-constant a.

Function

Setting Range Unit Default
0.00 to 1.00 None 0.65

@ Related parameters
“PID / ON/OFF” (initial setting level)
“ST” (initial setting level)
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L - H MV upper limit The control must be 2-PID control, and the
“ST” parameter must be set to “OFF".

D¢

! IMV lower limit

D¢
i
'

J

* The “MV upper limit” and “MV lower limit” parameters set the upper and lower lim-
its of the manipulated variable. When the manipulated variable calculated by the

E5CN exceeds the upper or lower limit value, the upper or lower limit set becomes

Function

the output level.

* MV upper limit

The setting ranges during standard control and heating and control output 2 control
are different.

[
Setting

The manipulated variable at the cooling side during heating and cooling control is
expressed as a negative value.

Control Method Setting Range Unit Default
Standard MV lower limit +0.1 to 105.0 % 105.0
Heating and cooling | 0.0 to 105.0 % 105.0

* MV lower limit
The setting ranges during standard control and heating and cooling control are dif-
ferent.
The manipulated variable at the control output 2 side during heating and cooling
control is expressed as a negative value.

Control Method Setting Range Unit Default
Standard -5.0 to MV upper limit -0.1 % -5.0
Heating and cooling |-105.0to 0.0 % -105.0

@ Related parameters
“PID / ON/OFF” (initial setting level)
“ST” (initial setting level)
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L nF Ilnput digital filter

» Sets the time constant of the input digital filter. The following figure shows the effect

on data after passing through the digital filter:

Function A . .
PV before passing through filter
Al====- /
PV after passing through filter
0.63A
- >
Time )
constans * Time
Input digital filter
Setting Range Unit Default
0.0t0 999.9 Second 0.0

::':_::::,_-,' Additional PV display

 This parameter adds the facility of displaying only the PV. It is added to the top of the
operation level. It is used to give the option of displaying the PV and SP or just the
PV only.

Function

Setting Range Default
an : Displayed / aFF : Not displayed OFF

5-36



Advanced Function Setting Level

N,
D) ¢
'
A
o

Manipulated variable display

Function

This parameter displays the manipulated variable.

The manipulated variable is displayed when the “manipulated variable monitor
(OUT1) and (OUT2)” parameters are set to “ON”, and not displayed when these

parameters are set to “OFF”.

Setting Range

Default

an : Displayed / aFF : Not displayed

OFF

Automatic return of display mode

Function

+ If you do not operate any of the keys on the front panel for the time set by this parame-

ter in the “operation level” and “adjustment level”, the display automatically returns

to the PV/SP display.

* This function is disabled (display does not change automatically) when this parame-

ter is set to “OFF”.

Setting Range

Unit

Default

OFF, 1 to 99

Second

OFF
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Alarm 1 latch The alarm 1 function must be ON.

Alarm 2 latch The alarm 2 function must be ON.

* When this setting is set to “ON”, the alarm function is held until the power is turned
OFF once the alarm function has turned ON. Note, however, that the latch is canceled
when the initial setting level, advanced function setting level or calibration level is

Function .
switched to.

* When alarm output function is set to open in alarm, closed output is held, and set to
closed in alarm, open output is held.

Setting Range Default
an :ON/ aFF: OFF aFF

@ Related parameters
“Alarm value 1 to 2” (operation level) (p. 5-7)
“Upper—limit alarm value 1 to 2” “Lower—limit alarm value 1 to 2” (operation level)
(p. 5-8)
“Alarm 1 to 2 type” (initial setting level) (p. 5-24 and 5-25)
“Standby sequence reset method” (advanced function setting level) (p. 5-30)

“Alarm 1 to 2 open in alarm” “Alarm 1 to 2 hysteresis” (advanced function setting
level” (p. 5-31 to 5-32)

. ,'_- Protect level move time

* Sets the key pressing time required for moving to the protect level from the operation
level or the adjustment level.

Function

Setting Range Unit Default
1to 30 Second 3

@ Related parameters
“Operation/adjustment protection” “Initial setting/communications protection”

“Setting change protection” (protect level) (p. 5-3)

See
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':”‘: ~ :‘ Output input error The alarm 1 type must be supported.

» When this setting is set to “ON”, alarm 1 output becomes ON at an input error. Note,
however, that the alarm 1 operation display does not light.

* The alarm 1 output is the ORed output of alarm 1, HBA used and input error.

Function
* Output is turned OFF when the initial setting level, communications setting level,

advanced function setting level or calibration level is switched to.

Setting Range Default
an :ON/ gFF: OFF aFF

@ Related parameter
“Input error” (error display) (p. A-5)

Cold junction Input type must be thermocouple or non—con-
compensation method tact temperature sensor

* Specifies whether cold junction compensation is to be performed internally by the
controller or to be performed externally when the input type setting value is No.0 to
15, 17 or 18.

* The cold junction compensation external setting is valid when the temperature dif-

Function

ference is measured using two thermocouples or two ESIAs.

Setting Range Default

on :internally / aFF : externally on

@ Related parameter
“Input type” (initial setting level) (p. 5-11)

See
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'-:.'-’.l MB command logic Communications function must be sup-
switching ported.

» Switches the logic of MB command (communications writing switching) in the Sys-

way communications procedures.

Function * The MB command (communications writing switching) is equivalent to the MB com-

mand (remote/local switching) on the E5[1J.

* The hatched setting is the default (same logic as E5[dJ).

) Text Data of MB Command
Setting Value
0000 0001

Communications writing enabled Communications writing disabled

OFF : .
(remote mode selection) (local mode selection)

Communications writing disabled Communications writing enabled

ON . :
(local mode selection) (remote mode selection)

(Terms in parentheses () are the terms used on the E5[1J.)

@ Related parameter
“Communications writing” (adjustment level) (p. 5-11)
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::-,-,,:, Communications unit Communications function must be sup-
= = No. ported.
L’g::“_:, Baud rate
,'_,'_:,-, Communications data
length
'_:,:_-,;,': Communications stop
bit
:",-,':':: Communications parity

» Each parameter is enabled when the power is reset.

» Match the communications specifications of the E5CN and the host computer. If a 1

: N connection is being used, ensure that the communications specifications for all

Function

devices in the system (except “Communications unit No.”) are the same.

Displayed .
Parameter Characters Set Value Setting Range
Communications U-na 0t 99 0t099
unit No.
Baud rate &P5 1.2/2.4/4.8/ KW 19.2 (kbps) |1.2/2.4/ 4.8/
9.6/19.2 (kbps)

Communications LEn i/ 8 (bit) 718 (bit)
data length
Communications Shik 1/ 1/2
stop bit
Communications PrtM nonf /M /add None / even / odd
parity

Highlighted characters indicate defaults.

@ Related parameters
“Communications writing” (adjustment level) (p. 5-11)

See
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CHAPTER 6 CALIBRATION I

CHAPTERO
CALIBRATION

6.1 Parameter Structure ...................
6.2 User Calibration .......................
6.3 Calibrating Thermocouples .............
6.4 Calibrating AnalogInput ...............

6.5 Calibrating Platinum Resistance
Thermometers .........................

6.6 Checking Indication Accuracy ...........




6.1 Parameter Structure

* To calibrate the E5CN, enter the password “1201” at the “move to cal-
ibration level” parameter in the “advanced function setting level”.
“Ad%” is displayed.

» However, note that the “move to calibration level” parameter might not
be displayed when, for example, the user is calibrating the E5CN for the
first time. If this happens, set the “initial/communications protection”
parameter in the protect level to “0” before moving to the “advanced
function setting level”.

* The parameters in the calibration level are structured as follows:

Advanced function

setting level
>

Y

= -

= Ads

== 30

These parameters are automatically moved to according to the event input.
: v v v v v

S P390| [EP2BO| EPMD| [EESY| B Y| [EE SM
== AFES == A00S == Akld == 9FFF 5= 9FE2 5= 9FFF
sP | EP WL EPICO| IEE -9 EE -9 EE -9
== §FB2 == SFg2 == NFF3 == fFO0 == F00 == MF00

S GFFF
=l -9
== F00

ooooa

boAS| [E_boAS

= Sh&0

Str

no

noooo
0o

Once the user has calibrated the E5CN, a dot will be displayed when
the calibration level is moved to, to indicate that the ES5CN has
already been calibrated by the user.

= (s

Dot is displayed.




6.2 User Calibration

@ Calibrating input

@ Registering
calibration data

The E5CN is correctly calibrated before it is shipped from the factory, and
normally need not be calibrated by the user.

If, however, it must be calibrated by the user, use the parameters for cali-
brating temperature input and analog input.

However, note that OMRON cannot ensure the results of calibration by
the user.

Also, calibration data is overwritten with the latest settings. The default
calibration settings cannot be returned to after user calibration.

When the user calibrates the E5CN, the input type currently selected in
parameters is calibrated. The following 22 input types can be calibrated.

* Thermocouple : 12 types
* Non-contact temperature sensor : 4 type
 Analog input : 1 type

 Platinum resistance thermometer : 5 types

The new calibration data for each item is temporarily registered. It can be
officially registered as calibration data only when all items have been cali-
brated to new values. So, be sure to temporarily register all items when
you calibrate the E5CN.

When calibration data is registered, it is registered regardless of whether
or not the E5CN has been calibrated by the user.

Prepare separate measuring devices and equipment for calibration. For
details on how to handle measuring devices and equipment, refer to the
respective instruction manuals.
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6.3 Calibrating Thermocouples

* Calibrate according to the type of thermocouple, thermocouple 1 group
(input types 0, 2, 5, 6, 8) and thermocouple 2 group (input types 1, 3, 4,
7,9, 10, 11, 12, 13, 14, 15).

* When calibrating, do not cover the bottom of the E5CN. Also, do not
touch the input terminals (Nos. 4 and 5) or compensating conductor on
the E5CN.

@ Preparations

() ESCN

Input power supply
— (@0

Cold junction
compensator

J
é\ / 0°CI32°F

Compensating conductor

» Set the cold junction compensator designed for compensation of inter-
nal thermocouples to 0°C. However, make sure that internal thermocou-
ples are disabled (tips are open).

* In the above figure, STV refers to a standard DC current/voltage source.

» Use the compensating conductor designed for the selected thermocou-
ple. However, note that when thermocouples R, S, E, B or a non-contact
temperature sensor is used, the cold junction compensator and the com-
pensating conductor can be substituted with the cold junction compen-
sator and the compensating conductor for thermocouple K.

Connecting the Correct process values cannot be obtained if you touch the contact ends of the com-
Y Cold Junction pensating conductor during calibration of a thermocouple. Accordingly, short-cir-

J| Compensator cuit (enable) or open (disable) the tip of the thermocouple inside the cold junction
compensator as shown in the figure below to create a contact or non-contact state

for the cold junction compensator.

Cold junction compensator Cold junction compensator
(~ Short (
< O O << O O
E5CN 0°C/32°F E5CN 0°C/32°F Open
< O O < O O
Compensating conductor Compensating conductor
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Ad

30

goooo
oo

Inputtype 0, 2,5, 6,8

s &£ 54

| | s

5o 9FFF

Input type, 1,3,4,7,9,
10, 11, 12, 13, 14, 15

S 2y
== GFER

This example describes how to calibrate the ESCN when thermocouple
input is currently selected on an E5CN supporting thermocouple input.

(1) Connect the power supply.

(2)

3
4)

5)

Connect a standard DC current/voltage source (STV), precision digi-
tal multimeter (DMM) and contact junction compensator (e.g. zero
controller as in figure) to the thermocouple input terminals, as shown

in the figure below.
STV
(.
DMM
I —— Y gn
Leave open.
\ 1| Zero
—] controller

OUTPUT INPUT \ Compensating conductor of

currently selected thermocouple
Use K thermocouple
compensating conductor for E, R,
S and B thermocouples and
non-contact temperature sensor.

Turn the power ON.

Move to the calibration level.

This starts the 30-minute aging timer. This timer provides an approx-
imate timer for aging. After 30 minutes, the No.2 display changes to
“0”. You can advance to the next step in this procedure even if “0” is
not displayed.

Press the key to set the E5CN to the state on the left.
The No.2 display at this time displays the currently entered count
value entered in Hexadecimal. Set the STV as follows:

* Input types 0, 2, 5, 6, 8 : Set to “54 mV”.

* Inputtypes1,3,4,7,9,10, 11, 12, 13, 14, 15: Set to “24 mV™”.
Allow the count value on the No.2 display to fully stabilize, then press
the key to temporarily register the calibration setup.
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(6)

(7

®

9

Press the key to set the E5CN to the state on the left.

Set STV to “-9mV”.

Allow the count value on the No.2 display to fully stabilize, then press
the key to temporarily register the calibration setup.

Press the key. The No.2 display changes to the state on the left
when the input type is 1, 3,4, 7, 9, 10, 11, 12, 13, 14 or 15.

Set STV to “564mV™”.

Allow the count value on the No.2 display to fully stabilize, then press
the key to temporarily register the calibration setup.

Press the key. The No.2 display changes to the state on the left
when the input typeis 1, 3, 4, 7, 9, 10, 11, 12, 13, 14 or 15. Set STV to
“9mV?”,

(10) Allow the count value on the No.2 display to fully stabilize, then press

the key to temporarily register the calibration setup.

(11) Press the key to set the E5CN to the state on the left.
(12) Change the wiring as follows:

Open in non-connected state —

STV

DMM : ;
e [T -

Leave open.
\ Zero
—] controller
OUTPUT INPUT “

Compensating conductor of

goooo
oo

na

currently selected thermocouple
Use K thermocouple
compensating conductor for E, R,
S and B thermocouples.

Disconnect the STV to enable the thermocouple of the cold junction
compensator. When doing this, be sure to disconnect the wiring on the
STV side.

(13) Allow the count value on the No.2 display to fully stabilize, then press

the key to temporarily register the calibration setup.

(14) Press the key. The No.2 display changes to the state on the left.

Note that the data to be temporarily registered is not displayed when
it is not entirely prepared.

Press the key. The No.2 display changes to “4£5 ”. Release the key
and wait two seconds or press the key. This stores the temporarily
registered calibration data to EEPROM. Data will not be stored to
memory if you press the key with “na ” displayed on the No.2
display.

(15) The calibration mode is quit by turning the power OFF.
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6.4 Calibrating Analog Input

This example describes how to calibrate when 0 to 50 mV input (input type
16) is currently selected on an E5CN supporting thermocouple input.

STV

DMM

(1) Connect the power supply.
(2) Connect an STV and DMM to the analog input terminals, as shown
in the figure above.

(3) Turn the power ON.
(4) Move to the calibration level.

E Hd - This starts the 30-minute aging timer. This timer provides an approx-

== 35 imate timer for aging. After 30 minutes, the No.2 display changes to
“0”. You can advance to the next step in this procedure even if “0” is
not displayed.

=, (5) Press the key to set the E5CN to the state on the left.

=R g j"’ The No.2 display at this time displays the currently entered count

oo gFFF value entered in Hexadecimal. Set the STV to “54mV”.

(6) Allow the count value on the No.2 display to fully stabilize, then press

the key to temporarily register the calibration setup.

= (7) Press the key to set the E5CN to the state on the left.

= T ‘9 Set STV to “-9mV”.

=1=] nEoo (8) Allow the count value on the No.2 display to fully stabilize, then press
the key to temporarily register the calibration setup.

= \ (9) Press the key. The No.2 display changes to the state on the left.

= SC ~ Note that the data to be temporarily registered is not displayed when

== ne it is not entirely prepared.

Press the key. The No.2 display changes to “4£5 ”. Release the key
and wait two seconds or press the key. This stores the temporarily
registered calibration data to EEPROM. To cancel storage of tempo-
rarily registered calibration data to memory, press the key with-
out pressing the key.

(10) The calibration mode is quit by turning the power OFF.
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6.5 Calibrating Platinum Resistance Thermometers

Input power
supply

E5CN

[

6-dial

Ad

= 30

goooo

Input type O

Input types 1, 3

s P28l

(=] ]
== A00S

Input types 2, 4

S P MO

o e |

=S MFF3
Input type O

= i
= P 0
== GFB2
Input types 1, 3
= in
= P 0
== GFh2
Input types 2, 4
= 1
= o
== FF3
[

s Str
e e -
B no

This example describes how to calibrate the ESCN when it is connected to

a platinum resistance thermometer.

When calibrating a platinum resistance thermometer use wires of the

same thickness as those used to connect the E5CN.

1
(2)

3
4)

5)

(6)

(7

®

9)

Connect the power supply.

Connect a precision resistance box (called “6-dial” in this manual) to
the platinum resistance thermometer input terminals.

Turn the power ON.

Move to the calibration level. This starts the 30-minute aging timer.
This timer provides an approximate timer for aging. After 30 min-
utes, the No.2 display changes to “0”. You can advance to the next step
in this procedure even if “0” is not displayed.

Press the key to display the count value for each input type.
The No.2 display at this time displays the currently entered count
value entered in Hexadecimal. Set the 6-dial as follows:

* Input type O: 390 Q
e Input type lor3: 280Q
* Input type2o0or4: 140Q

Allow the count value on the No.2 display to fully stabilize, then press
the key to temporarily register the calibration setup.
Press the key to set the E5CN to the state on the left.
Set the 6-dial as follows:

* Input type O: 10Q

* Inputtypelor3: 10Q
100 Q
Allow the count value on the No.2 display to fully stabilize, then press
the key to temporarily register the calibration setup.
Press the key. The No.2 display changes to the state on the left.
Note that the data to be temporarily registered is not displayed when

* Input type 2 or 4:

it is not entirely prepared.

Press the ] key. The No.2 display changes to “4£5 ”. Release the key
and wait two seconds or press the key. This stores the temporarily
registered calibration data to EEPROM. Data will not be stored to
memory if you press the key with “na ” displayed on the No.2
display.

(10) The calibration mode is quit by turning the power OFF.
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6.6 Checking Indication Accuracy

After calibrating input, be sure to check indication accuracy to make
sure that the E5CN has been correctly calibrated.
Operate the E5CN in the PV/SP monitor mode.

Check the indication accuracy at the upper and lower limits and mid-

point.
@® Thermocouple or « Preparation
non-contact The following figure shows the required device connection. Make sure

that the E5CN and cold junction compensator are connected by a com-
temperature pensating conductor for the thermocouple that is to be used during
sensor actual operation. For the non-contact temperature sensor, connect a K
thermocouple, and set the input type to the K thermocouple.

() ESCN

Input power supply
L—(@19 Cold junction compensator

[
;;1 JL j:sw
A/ \

Compensation conductor

* Operation
Make sure that the cold junction compensator is at 0°C, and set STV out-
put to the voltage equivalent to the starting power of the check value.
The cold junction compensator and compensation conductor are not re-
quired when an external cold junction compensation method is used.

@ Platinum * Preparation
resistance The following figure shows the required device connection:
thermometer
E5CN
Input power supply
A(3
B(4

6-dial
i AN

* Operation
Set the 6-dial to the resistance equivalent to the check value.

@® Analog input * Preparation
The following figure shows the required device connection:

@ E5CN
Input power supply
I_.- g.
) 9 STV
+ )

* Operation
Set the STV output to the voltage of the check value.
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SPECIFICATIONS

B Ratings

Supply voltage 100 to 240 VAC, 50/60 Hz 24 VAC, 50/60 Hz/24 VDC

Operating voltage range 85 to 110% of rated supply voltage

Power E5SCN 7VA 4VA/3W

consumption

Sensor input Thermocouple K J,TELUNR,S,B
Platinum resistance thermometer : Pt100, JPt100
Non-contact temperature sensor : K10 to 70°C, K60 to 120°C, K115 to 165°C,

K160 to 260°C

Voltage input: 0 to 50 mV

Control Relay output | SPST-NO, 250 VAC, 3A (resistive load), electrical life: 100,000 operations

output Min. applicable load 5V 10 m

Voltage output O_utp_ut voltage 12 VDC (PNP), max. load current 21 mA, with short-circuit protection
circuit
Current output | DC4—-20 mA load 600Q max. resolution approx. 2,600

Alarm output SPST-NO, 250 VAC, 1A (resistive load), electrical life: 100,000 operations
Min. applicable load 1V 1 mA

Control method 2-PID or ON/OFF control

Setting method Digital setting using front panel keys

Indication method 7-segment digital display and single-lighting indicator

Other functions According to controller model

Ambient temperature -10 to 55°C (with no condensation or icing)

Ambient humidity Relative humidity 25 to 85%

Storage temperature -25 to 65°C (with no condensation or icing)

Altitude 2,000 m or less

Recommended fuse T2A, 250 VAC, time lag, low shut—off capacity

Installation environment Installation Category Il, Pollution Class 2 (IEC 61010-1 compliant)

*  For the setting ranges for each sensor input, see page A-10.

@® HBA (when option unit (E53-CNHB or E53-CNHO03) is mounted)

Max. heater current Single-phase AC 50 A
Input current readout accuracy +5%FS=1 digit max.
Heater burnout alarm setting range 0.1t0 49.9 A (0.1 A units)
0.0A : Heater burnout alarm output turns OFF.
50.0 A : Heater burnout alarm output turns ON.
Min. detection ON time 190ms

*1 When the control output ON time is less than 190 ms, heater burnout detection and heater current measurement are not
carried out.



B Characteristics

Indication accuracy

Thermocouple:

(%£0.5% of indication value or =1°C, whichever is greater) =1 digit max. (*1)

Platinum resistance thermometer:

(%£0.5% of indication value or =1°C, whichever is greater) =1 digit max.

Analog input: £5%FS=+1 digit max.
CT input: £5%FS=1 digit max.

Hysteresis

0.1 to 999.9EU (in units of 0.1EV)

Proportional band (P)

0.1 to 999.9EU (in units of 0.1EV)

Integral time (1)

0 to 3999 (in units of 1 second)

Derivative time (D)

0 to 3999 (in units of 1 second)

Control period

1 to 99 (in units of 1 second)

Manual reset value

0.0 to 100.0% (in units of 0.1%)

Alarm setting range

-1999 to 9999 (decimal point position dependent on input type)

Sampling period

500 ms

Insulation resistance

20 MQ min. (by 500 VDC megger)

Dielectric strength

2000 VAC 50 or 60 Hz 1min

Malfunction vibration

10 to 55 Hz, 10 m/s2 for 10 min. each in X, Y and Z directions

Vibration resistance

300 10 to 55 Hz, 20 m/s2 for 2 hrs. each in X, Y and Z directions

Malfunction shock

200 m/s2 max. 3 times each in 3 axes, 6 directions (relay: 100 m/s2)

Shock resistance

300 m/s2 max. 3 times each in 3 axes, 6 directions (relay: 100 m/s2)

Weight

Adapter: approx. 10g

Approx. 150 g Terminal cover : approx. 10g

Protective structure

Front panel: NEMA4X for indoor use (equivalent to IP66),
Rear case: |IP20, terminals: IPOO

Memory protection

EEPROM (non-volatile memory) (number of writes: 100,000)

*1 The indication of K thermocouples in the -200 to 1300°C range, T and N thermocouples at a temperature of -100°C or less,
and U and L thermocouples at any temperature is =2°C=1 digit maximum. The indication of B thermocouples at a tempera-
ture of 400°C or less is unrestricted.

The indication of R and S thermocouples at a temperature of 200°C or less is +3°C=1 digit maximum.
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CURRENT TRANSFORMER (CT)

@ Specifications

Item Specifications

Model E54-CT1 E54-CT3
Max. continuous current 50A 120A (*1)
Dielectric strength 1000 VAC (1 minute)

Vibration resistance 50 Hz 98m/s2 {10G}

Weight Approx. 11.5g Approx. 50 g
Accessory None Armature (2)

Plug (2)

*1 The maximum continuous current of the E5CN is 50 A.

@ External dimensions

E54-CT1 2.8
A
Ln 1
~ |
|
o |
N |
L{? 1
| ! | S |
o [ 1 ! i i
!_ 40 .5
| X
s Aot
30
E54-CT3 L 92.36

[140

4 —
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ERROR DISPLAY

When an error has occurred, the No.1 display alternately indicates error
codes together with the current display item.

This section describes how to check error codes on the display, and the
actions you must take to remedy the problem.

)
-

CEr~~| Inputerror J

@® Meaning

@ Action

@ Operation at error

The input value has exceeded the control range.

* Control range

Platinum resistance : Temperature setting lower limit —20°C to

thermometer, temperature setting upper limit +20°C

thermocouple input (temperature setting lower limit —40°F to
temperature setting upper limit +40°F)

ESIA input : Same as input indication range

Analog input : —5% to 105% of scaling range

Check the wiring of inputs for miswiring, disconnections, short-circuits
and the input type.

If no abnormality is found in the wiring and input type, turn the power
OFF then back ON again. If the display remains the same, the E5CN must
be repaired. If the display is restored, then a probable cause can be electri-
cal noise affecting the control system. Check for electrical noise.

After the error occurs, the error is displayed, and control output functions
turn OFFE. (Current output is approx. 0 mA).

Alarm outputs function as if the upper limit value has been exceeded.
When “output input error” (advanced function level) is set to ON, the
alarm 1 output turns ON when an input error occurs.

An error message is displayed when “process value” or “PV/SP” are dis-

played.
( Ei Memory error J
@® Meaning Internal memory operation is in error.
@ Action First, turn the power OFF then back ON again. If the display remains the

@ Operation at error

same, the ESCN must be repaired. If the display is restored, then a prob-
able cause can be electrical noise affecting the control system. Check for

electrical noise.

Control output and alarm output turn OFF. (Current output is approx. 0
mA).
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( H E~~| HBerror J
@® Meaning Internal circuits are in error.
@ Action First, turn the power OFF then back ON again. If the display remains the

@ Operation at error

same, the ESCN must be repaired. If the display is restored, then a prob-
able cause can be electrical noise affecting the control system. Check for

electrical noise.

Control output and control output functions turn OFF. An error message
is displayed when “process value” or “PV/SP” are displayed.

cCcCC .
Display range over
I3
o Meaning Though this is not an error, this is displayed when the process value
exceeds the display range when the control range is larger than the display
range (-1999 to 9999).
* When less than “-1999” ccece
* When larger than “9999” 3333
@ Action Control continues, allowing normal operation. An error message is dis-

played when “process value” or “PV/SP” are displayed.

)
-,
(|
-
(|
-
(|

E | Current value exceeds J

@® Meaning

@ Action

This error is displayed when the heater current value exceeds “55.0A”.

Control continues, allowing normal operation. An error message is dis-
played when “heater current value monitor” is displayed.
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PARAMETER OPERATIONS LIST

Operation level

Parameter Name Symbol Setting (monitor) Value Display Default Unit VeS1|eL}e

PV Sensor input indication range EU
PV/SP SP lower limit to SP upper limit EU
Multi-SP a-5SP 0to3 None
Set point during SP ramp EP-A SP lower limit to SP upper limit EU
Heater current value monitor S 0.0to 55.0 A
Run/stop -5 Run/stop ~n, SEaF Run None
Alarm value 1 AL-1 -1999 to 9999 0 EU
Upper-limit alarm value 1 R M -1999 to 9999 0 EU
Lower-limit alarm value 1 = -1999 to 9999 0 EU
Alarm value 2 AL-2 -1999 to 9999 0 EU
Upper-limit alarm value 2 R 2H -1999 to 9999 0 EU
Lower-limit alarm value 2 AL 2 -1999 to 9999 0 EU
MV monitor (OUT1) o -5.0 to 105.0 (standard) %

0.0 to 105.0 (heating and cooling) %
MV monitor (OUT2) r-a 0.0t0 105.0 %

Adjustment level
Parameter Name Symbol Setting (monitor) Value Display Default Unit VeS1|eL}e

AT execute/cancel AL ON, OFF on, aFF aFF None
Communications writing rAaYE ON, OFF arn aFF aFF None
Heater current value monitor S 0.0to 55.0 A
Heater burnout detection Hh 0.0to 50.0 0 A
Set point 0 ep-0 SP lower limit to upper limit 0 EU
Set point 1 gP- SP lower limit to upper limit 0 EU
Set point 2 qP-Z SP lower limit to upper limit 0 EU
Set point 3 P-4 SP lower limit to upper limit 0 EU
Temperature input shift cnb -199.9 t0 999.9 0.0 °Cor °F
Upper-limit temperature cnSH -199.9 t0 999.9 0.0 °Cor °F
input shift value
Lower-limit temperature cnSL -199.9 to 999.9 0.0 °Cor°F
input shift value
Proportional band =] 0.1t0999.9 8.0 EU
Integral time C 0 to 3999 233 Second
Derivative time d 0 to 3999 40 Second
Cooling coefficient r-gor 0.01t0 99.99 1.00 None
Dead band [-dbh | -199.9t0999.9 0.0 EU
Manual reset value afF-r 0.0to 100.0 50.0 %
Hysteresis (OUT1) HYyg 0.1t0999.9 1.0 EU
Hysteresis (OUT2) FHYS 0.1t0999.9 1.0 EU
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Initial Setting Level

setting level

-1999 to 9999

Parameter Name Symbol Setting (monitor) Value Display Default Unit VeS1|eL}e
Input type cn-t Platinum 0: Pt100 0 None
resistance 1:Pt100
thermome- | 2: Pt100
ter 3:JPt100
4 : JPt100
Thermocouw | 0: K 0 None
ple 1:K
2:J
3:J
4:T
5:E
6:L
7:U
8:N
9:R
10:S
11:B
Non-contact | 12 : K10 to 70°C
temperature | 13 : K60 to 120°C
sensor 14 : K115to 165°C
15 : K160 to 260°C
Analog input | 16 : 0 to 50mA
Scaling upper limit o n-H | Scaling lower limit +1 to 9999 100 None
Scaling lower limit cn=-L |-1999 to scaling upper limit -1 0 None
Decimal point dP 0,1 0 None
Temperature unit d-4 |°C, °F L F °C None
Set point upper limit €l -H | SP lower limit +1 to input range 1300 EU
lower value (temperature)
SP lower limit +1 to scaling upper 1300 EU
limit (analog)
Set point lower limit eL-t Input range lower limit to SP upper -200 EU
limit -1 (temperature)
Scaling lower limit to SP upper limit -200 EU
-1 (analog)
PID / ON/OFF fakl |2-PID, ON/OFF Pld anaF ON/OFF | None
i - - b
ﬁ]tgndard/heatmg and cool C-MHI Standard, heating and cooling Skad H-[ Standard | None
ST Sk | ON,OFF on. aFF ON None
Control period (OUT1) [P 1099 20 Second
Control period (OUT2) F-fP |1t099 20 Second
Direct/reverse operation arfy Direct operation, reverse operation | gr =g gr -r Reverse | None
operation
Alarm 1 type AL L ! | 0: Alarm function OFF 2 None
1: Upper- and lower-limit alarm
2: Upper-limit alarm
3: Lower-limit alarm
4: Upper- and lower-limit range
5: Upper- and lower-limit alarm
with standby sequence
6: Upper-limit alarm with standby
sequence
7: Lower-limit alarm with standby
sequence
8: Absolute-value upper-limit
alarm
9: Absolute-value lower-limit alarm
10: Absolute-value upper-limit
alarm with standby sequence
11: Absolute-value lower-limit alarm
with standby sequence
Alarm 2 type AL Same as alarm 1 type 2 None
Move to advanced function RFrouwu 0 None

A-8
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Advanced function setting level

Parameter Name Symbol Setting (monitor) Value Display Default Unit VeslleL}e
Parameter initialize cnck ON, OFF on, aFF OFF None
Number of multi-SP uses Eu-n Oto2 1 None
Event input assignment 1 Eo-! None, run/stop nanE  SkaF None None
Event input assignment 2 Eu-C None, run/stop nanf SkaF RUN/STOP | None
Multi-SP uses A5PU | ON,OFF on, aFF OFF None
SP ramp set value CP-t OFF, 1 to 9999 aFF  1t0 55599 | OFF EU
Standby sequence reset rESE Condition A, Condition B Ak Condition A | None
method
Alarm 1 open in alarm Al in Open in alarm/Close in alarm A=a, n-L Cllose in None

alarm
Alarm 1 hysteresis ALK} 0.1t0999.9 0.2 EU
Alarm 2 open in alarm Al 2n Open in alarm/Close in alarm Ama, A=l Cllose in None
alarm
Alarm 2 hysteresis RLHZ 0.1t0999.9 0.2 EU
HBA used HhY |ON, OFF an aFF ON None
Heater burnout latch Hbl ON, OFF an, aFF OFF None
Heater burnout hysteresis HhH 0.1t0 50.0 0.1 A
ST stable range St-4 0.1t0999.9 15.0 °Cor°F
a RALFAR | 0.00t01.00 0.65 None
MV upper limit ol -H MV lower limit +0.1 to 105.0 (stan- 105.0 %
dard)
0.0to 105.0 (heating and cooling) 105.0 %
MV lower limit al -L -5.0 to MV upper limit -0.1 (stan- -5.0 %
dard)
-105.0 to 0.0 (heating and cool- -105.0 %
ing)
Input digital filter LnF 0.110999.9 0.0 Second
Additional PV display PURd |ON, OFF an aFF OFF None
Nllanipulated variable dis- a-dF ON, OFF an, aFF OFF None
play
Autgmatic return of display rEE OFF, 1 to 9999 aFF 1 105999 | OFF Second
mode
Alarm 1 latch IR ON, OFF am . aFF OFF None
Alarm 2 latch 20 ON, OFF o, aFF OFF None
Alarm 3 latch A3l ON, OFF am s oFF OFF None
Protect level move time PrlE 1to 30 3 Second
Output input error CE-a ON, OFF or . aFF OFF None
Cold junction compensa- rar ON, OFF oam, aFF ON None
tion method
MB command logic switch- -l ON, OFF or . aFF OFF None
ing
Move to calibration level Y=Y -1999 to 9999 0 None
Protect level
Parameter Name Symbol Setting (monitor) Value Display Default Unit VeslleL}e
Operation/adjustment aR Pt Oto3 0 None
protection
Initial setting/ ) CEPE 0to2 1 None
communications protection
Setup change protection YEPE ON, OFF on, aFF OFF None
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Communications Setting Level

Parameter Name Symbol Setting (monitor) Value Display Default Unit VeslleL}e
Communication unit No. Y-ma 0to 99 1 None
Baud rate LPS 1.2,2.4,4.8,9.6,19.2 2,24 48 55 15296 kbps
Data bit LEn 7,8 7 bit
Stop bit ShoE |12 2 bit
Parity Pty None, Even, Odd nanE Eufn add Even None

A-10




SENSOR INPUT SETTING RANGESI

SENSOR INPUT SETTING RANGES

Input type Specifications | Set Value Input Temperature Range
Platinum Platinum 0 -200 to 850 (°C) /-300 to 1500 (°F)
[ﬁ:ﬁ%ﬁ:ter [ﬁ:'ﬁfg&f&er Pt100 1 -199.910500.0 (°C)  /-199.9 to 900.0 (°F)
input type 2 0.0to 100.0 (°C) /0.0 to 210.0 (°F)
3 -199.9 to 500.0 (°C) /-199.9 to 900.0 (°F)
JPt100
4 0.0to 100.0 (°C) /0.0 to 210.0 (°F)
Input type Specifications | Set Value Input Temperature Range
Thermocou- Thermocouple K 0 -200 to 1300 (°C) /-300 to 2300 (°F)
ple input type 1 -20.0 to 500.0 (°C) /0.0 to 900.0 (°F)
J 2 -100 to 850 (°C) /-100 to 1500 (°F)
3 -20 to 400.0 (°C) /0.0 to 750.0 (°F)
T 4 -200 to 400 (°C) /-300 to 700 (°F)
E 5 0to 600 (°C) /0 to 1100 (°F)
L 6 -100 to 850 (°C) /-100 to 1500 (°F)
u 7 -200 to 400 (°C) /-300 to 700 (°F)
N 8 -200 to 1300 (°C) /-300 to 2300 (°F)
R 9 0to 1700 (°C) /0 to 3000 (°F)
s 10 0to 1700 (°C) / 0 to 3000 (°F)
B 1 100 to 1800 (°C) / 300 to 3200 (°F)
Non-contact K10to 70°C 12 01090 (°C) /0to 190 (°F)
senbor ES1a | KEO©10°C | 13 [010120(°C) /010240 (°F)
K115 to 165°C 14 0to 165 (°C) /0to 320 (°F)
K160 to 260°C 15 0to 260 (°C) /0 to 500 (°F)
Analog input 0 to 50mV 16 One of following ranges depending on the results of

scaling: -1999 to 9999, -199.9 to 999.9

The applicable standards for each of the above input ranges are as follows:

K,J T,E,NR,S B :JISC1602-1995, IEC 584-1

L
U
JPt100

: Fe-CuNi, DIN 43710-1985
: Cu-CuNi, DIN 43710-1985
: JIS C 1604-1989, JIS C 1606-1989

Pt100

: JIS C 1604-1997 IEC 751

Default is set value “0”.

Control Range

* Platinum resistance thermometer and thermocouple input

—20°C of temperature setting lower limit to +20°C of the temperature setting upper limit

Or, —40°F of temperature setting lower limit to +40°F of the temperature setting upper limit

» ES1A input

Same as input indication range

 Analog input

—5% to +105% of scaling range

A-11
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SETUP LEVELS DIAGRAM

The following diagram shows an overview of the setup levels on the E5CN.

To move to the advanced function setting level and calibration level, you

must enter passwords. Some parameters are not displayed depending on

the protect level setting and the conditions of use.

Control stops when you move from the operation level to the initial setting

level.

Operation level

[Ol key

1 second min.

Less than
d

=P Adjustment level
[Clkey

seconds min.

|
=5 (O key

[O] +[calkey

1 second min.

The PV display flashes after one second.

Control stops

[O] key

[O] key

1 second min.

Less than
1 second
Password input
set value “-169”

Password input
set value “1201”

A-12

[O] +[cDkey

3 seconds min.

Protect level

:] Control in progress

Control stopped
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PARAMETER FLOW

* If you press the mode key at the last parameter in each level, you return
to the top parameter in that level.

Operation level Initial setting level Adjustment level
=R 29| PV g?ﬂ%ii{i]otrrl]; pv B ca-k Input type AT execute/cancel Auto-tuning
&
=] display” 55 g
[1T=] parameter.  (~ 4 - . “\ Communications writing
B Jg| PVISP E cn-H Scaling upper limit Enable or disable writing by
= S communications
oo 0o 58 80 0to 50 mV ’
~\
——t— TSP Select SP. g S 7] Scaling lower limit Heater current
S A7-5P 5 wn value monitor
= i =B i HBA
== 1= . . function
= Ve =] Set point during SP =] Decimal point Heater burnout
5° G-l oetpont during St ramp & d Number of digits dis- detection
==y o BB ] played past decimal point J J
A 4] . N\
= ¥ %I Heater current value monitor g -4 °C/°F selection £¥# Set point 0
(=]
EE LDD Current value monitor of HBA  |gg r Limit the set point.
A A . .. Set point 1 .
5 L] E-I Run/stop e S t, _i| Set point upper limit et pont Set points
S = o used by
o oo 1wy !
B8 _rln == = multi-SP
f__L\§| 5T S 1- Set point lower limit Set point 2
g ~-20D
————x [Seteither LT Set point 3
BT O H Upper-limit of these S LAkl PID / ON/OFF S
= o alarm value 1 parameters. |22 zaaf Select the control system. L = 4 J
oo
¥ =l 'Y < q p . .
=B Hv‘.ﬁ;‘. Lower-limit B G-H Standard/heating and cooling E* tnG ST}(leiererature input 1-point shift
o alarm value 1 bo a
{mla] oo Stnd Si=|
88 == ¥
<. . .
=l ST Self-tunin BT~ Upper-limit tempera-
5 5_': 9 E:.L nSH ture input shift value
Set either = = - [1=] 2 Z-point shift
= ! e Vi = .
= = Upper-limit of these B r g Control period (OUT1) B . nSl Lower-limit tempera-
S° AL CH| alarm value 2 parameters| 2 t Fo o ture input shift value
=] e 20 Set the pulse output cycle. B )
- ¥ -
i ', N Lower-limit = C _%-I [~ Control period (OUT2) ( E T P Proportional band P)
5 fece| alarm value 2 = =) r
\ 55 4] = 20 =is) 7 i
N =
T .
(B P MV monitor (OUTT) g &:_FE‘ Direct/reverse operation 3 N Integral time | PID
= o o QF LU Control the manipulated variable accord-| g 233 settings
0= 5.4 B8 _or-r| ing to the increase/decrease in the PV. | B2 Ve
1= s V! el e
E -5 MYV monitor (OUT2) 5 ALE E' Alarm 1 type H d Derivative time D
(] ] qa
& 4.4 EE Select the alarm mode. — J
\ J = =] Alarm 2 type B ,-'_'E',- Cooling
g AL L'g E L Hbl coefficient Used in heating
| BB == V\'é-l,u and cooling
=== Move to advanced EF Dead band control
8 Anay ~ : g [-db
= function setting level b o~
Ei= 4] =l=] oy
5 -:: Manual reset value
B OF°r Clear the offset during
B8 500 stabilization of P or PD control.
A
§ HHS Hysteresis (OUT1)
Eg 1.0 .
== - Set hysteresis.
¥ )
E [ H 5 Hysteresis (OUT2)
oo [N
=20 1.1
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Advanced function setting level

LAL t Parameter initialize

~
Number of multi-SP
ses
Select 2 or 4 SPs.

5 - # Event input
= Eu- E' assignment 1
oo nan Set multi-SP
Y= and run/stop input.
E E u- E Event input
08 Saf assignment 2

(1=
= -
S S PU Multi-SP llses -
B3 afF an aoffF |
V&=
= SP ramp set value
= SP!-“- Change rate during SP ramp
B2 aFF
| 1=
ﬁ ,-ESL- Standby sequence reset method
oo R| Reset conditions after standby

sequence is canceled.

R ™\
5° AL !l Alarm 1 open in alarm
=| Set the alarm output 1
ON/OFF states.

B AL H |} Alarm 1 hysteresis

J

N\
AL 2n| Alarm 2 open in alarm
~| Set the alarm output 2
ON/OFF states.

=N AL HA| Alarm 2 hysteresis

\.

Communications setting level

-
\ E 17, . -] Communication
HBA used B U3 L No
|mlm] n N
ON/OFF =
Y&l _
5 b P S Baud rate
Heater burnout latch =
55 98
; (1=
Latch after HBA detection 0 E Data bit
= LN
Heater burnout hysteresis == kl
=
= = .
J g Sb.‘& Stop bit
ST stable range i d
- [ 1=
Set the deviation. B FebY| Parity
o 55 Eufa
\. J

Advanced PID parameter .
Communications setup on other party

MV upper limit personal computer is different.

Limited to MV cal-
culation value

MV lower limit

Input digital filter
Set the time constant in seconds.

Additional PV display
Displayed first in the operation level.

Manipulated variable display

Automatic return of display mode

Automatic return to operation level when the
keys on the front panel are operated.

Protect level

g - APk Operation/adjustment protection
[=]

¥ nus in the initial setup, operation level and
E'U—EI adjustment levels.

=5 YLPE Setting change protection

EE  aFF| Protects changes to setups by operation
of the front panel keys.
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Alarm 1 latch

Alarm 2 latch
Alarm ON latch

oo Restricts display and modification of me- B
== Ve "us in the operation and adjustment levels.
S [P Initial setting/communications protection
= Restricts display and modification of me-

Protect level move time

Output input error

Cold junction compensation method

MB command logic switching

Move to calibration level
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Numbers
l-point shift .......................... 4-2
1-point shift method ................... 4-4
2-PID control .................... 3-6, 3-10
2-point shift .......................... 4-3
2-point shift method ................... 4-4
3-position control .................... 3-10

o 5-34
A.T. (Auto-tuning) ................... 3-12
Additional PV display ................ 5-36
Adjustment level ............. 1-7, 5-10, A-7
Advanced function

settinglevel ................. 1-7, 5-26, A-9
Alarm 1 hysteresis ................... 5-32
Alarm lopeninalarm................ 5-31
Alarm 1type ............... 5-8, 5-24, 5-30
Alarm 2 hysteresis ................... 5-32
Alarm 2 openinalarm................ 5-31
Alarm 2type ................... 5-25, 5-30
Alarm hysteresis ...................... 4-6
Alarm latch .................... ... ... 4-6
Alarm output/Control output 2 ......... 2-6
Alarm outputs ....................... 3-17
Alarm type ........ ... ... i, 3-17
Alarm value ............. ... ... ... 3-18
Alarmvaluel ........................ 5-7
Alarmvalue2 ................. .. ... 5-7
Analog input ................. 1-5, 4-8, 6-9
Analog input (voltage input) ...... 4-8, 5-20
AT (Auto-tuning) .................... 5-10
AT execute/cancel .................... 3-12
Automatic return of display mode ... ... 5-37

Calibrating analog input ............... 6-7
Calibrating input ..................... 6-3
Calibrating platinum resistance

thermometer ......................... 6-8
Calibrating thermocouples ............. 6-4
Calibration level ...................... 1-7
ChangingtheSP ...................... 3-9
Characteristics ...................... A-3
Checking indication accuracy ........... 6-9

Close in alarm/open in alarm ........... 4-7

F

H

Communications ...................... 2-7
Communications data length .......... 5-41
Communications function.......... 1-5, 1-9
Communications parity ............... 5-41
Communications

settinglevel ............... 1-7, 5-41, A-10
Communications stop bit ............. 5-41
Communications unit No. ............. 5-41
Connecting the cold junction

compensator ............. i, 6-4
Control adjustment ................... 1-5
Controloutput ........................ 1-5
Controloutput 1 ...................... 2-6
Control period ........................ 3-7
Control period (cool) .................. 3-7
Control period (heat) .................. 3-7
Cooling coefficient .......... 4-9, 4-10, 5-16
CTinput .............0o i, 2-6
Current transformer (CT) ............. A-4
Deadband.................. 4-9, 4-10, 5-16
Decimal point

..... 5-5, 5-7, 5-8, 5-13, 5-18, 5-20, 5-21, 5-29
Derivative

time ............ 3-12, 3-15, 5-10, 5-11, 5-15
Description .......................... 3-12
Determining PID constants

(AT, ST, manual setup) ................ 3-12
Dimensions ................ ... ... ... 2-2
Direct/reverse operation .......... 3-7, 5-24
Display .........cc i 1-2
Errordisplay ........................ A-5

Event input .... 1-5, 2-7, 4-11, 5-5, 5-7, 5-27
Example of 2-point temperature

inputshift............................ 4-5
Executing ON/OFF control ........... 3-10
Executing run/ stop control ........... 4-14
Executing the SP ramp function

(limiting the SP change rate) .......... 4-17
External dimensions ................. A4
Fixing settings . ....................... 1-8
Front panel .......................... 1-2
HBA .. 1-5, A-2
HBA detection ....................... 3-19
Heater burnout alarm (HBA) .......... 3-19
Heater burnout detection ........ 3-20, 5-12
Heater burnout latch ................. 5-33
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Input type ....... 3-4, 5-18, 5-19, 5-20, A-11
Installation ........................... 2-2
Integral time ........................ 3-12
Keyprotect ........... ... .. .. .. ..., 4-20

Lower-limit temperature input

shiftvalue ........................... 5-14
Manipulated variable display .......... 5-37
Manual reset value ................... 5-17
Manualsetup ........................ 3-15
MB command logic switching .......... 5-40
Mounting ............ ... ... ... 2-4
Multi-SP ......... .. 4-11
Multi-SP (set point 0to3) ............. 5-5
MV lower limit ...................... 5-35
MV monitor (OUT1) .................. 5-9
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Namesofparts ....................... 1-2
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ON/OFF control ............ 3-6, 3-10, 3-11
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level ...... 1-7, 3-9, 3-11, 5-4, 5-10, 5-18, A-7
Operation/adjustment protection ...... 4-20
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Set point limitter .................... 4-15
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Setting the PID / ON/OFF parameter .. 3-11
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Page 5-27: Modified the table in “Number of Multi-SP Uses”.
Page 5-38 to 40: Added new pages.

Page A-2: Modified the table in “Ratings”.

Page A-3: Modified the table in “Characteristics”.

Page A-9: Modified the table in “Advanced function setting
level”.

Page A-11: Modified the table in “SENSOR INPUT SET-
TING AND INDICATION RANGES”.

Page A-11: Added “Control range”.

Page A-12: Modified the diagram in “SETUP LEVELS DIA-
GRAM".

Page A-14:Modified the diagram in “PARAMETER FLOW".




	Table of Contents
	CHAPTER 1 INTRODUCTION
	CHAPTER 2 PREPARATIONS
	CHAPTER 3 BASIC OPERATION
	CHAPTER 4 APPLIED OPERATION
	CHAPTER 5 PARAMETERS
	CHAPTER 6 CALIBRATION
	APPENDIX
	INDEX
	Revision History

