





Thank you for your purchase of your ES100. This digital controller has been achieved as aresult
of three development concepts:

¢ Friendly

« Intelligent

 User-oriented

This User’s Manual has been designed specifically for the ES100X fixed-control type ES100,
and explains its features and mode of use.

Before using your ES100X, thoroughly read and understand this manual in order to ensure
correct use.




R ES100X manuals

A total of three manuals are provided for the ES100X as follows:
@ When using the general features of the ES100X:

ES100X Digital Controller

User's Manual (Cat. No. H070-E1-2)
@ When using the communications features:

ES100 Digital Controller

User's Manual (Communications Guide) (Cat. No. H072-E1-2)
@ When using the support software:

ES100 Support Software

ES/TOOLS Support Software

User's Manual (Cat. No. H071-E1-1)

M The meaning of icons used in this manual

Icons are used in this manual in addition to explanatory text. Icons are used in order to visually represent
information and facilitate understanding as you read through this manual. The three icons shown below
are used throughout this manual. However, you will find some icons specific to certain chapters of the
manual. For details on these icons, read the explanation at the beginning of the relevant chapter.

The following icons are used throughout this manual, and mean the following:

“Caution” mark
This mark indicates that the caution that follows must be heeded at all times.

“Reference” mark

This mark indicates that extra, useful information follows, such as supplementary
explanations and how to apply functions.

“See” mark
This mark indicates that you can refer to additional information relating to the
preceding explanation.




B How this Manual is Organized

® Learning about the
general features of
the ES100X

@ Setting up the
ES100X

® ES100X operations

© How to use param-
eters

@ Learning about
control using on
the ES100X

@ Troubleshooting

Chapter 1 What is the ES100X?

Chapter 2 Preparations

Chapter 3 Basic Operation

Chapter 3 Basic Operation
Chapter 4 Applied Operation
Chapter 5 Parameters

Chapter 6 Typical Examples

Chapter 7 Troubleshooting

This chapter describes the features of
the ES100X, names of parts, and typi-
cal functions.

This chapter describes the operations
that you must carry out (e.g. installa-
tion, wiring and switch settings) before
you can use the ES100X.

This chapter describes how to use the
front panel keys and how to view the
display when setting the parameters of
the major functions of the ES100X.

Chapter 4 describes more advanced
ways of utilizing the major functions
described in Chapter 3.

Chapter 5 describes in detail the param-
eters related to these functions when
setting parameters.

This chapter gives typical examples of
control that can be achieved on the
ES100X, and the key points to remem-
ber in each of the control methods.

This chapter describes what to do if any
problems occur.



@ When connecting input or output lines to your controller, keep the following points in mind to
reduce the influence from external noise: Avoid parallel or common wiring with high voltage
sources and power lines carrying large currents. Allow adequate space between the high voltage/
current lines and the input/output lines. Using separating pipes, duct work, and line shields is also
useful in protecting the controller and its lines from external noise.

® Allow as much space as possible between the controller (including input/output cables) and devices
that generate a powerful, high frequency (high-frequency welders, high-frequency sewing ma-
chines, and so forth). These devices may cause power surges and other malfunctions.

® Ifthere is a large power-generating device near the controller and any of its lines, attach a surface
absorber or noise filter to the device to stop the noise from affecting the controlier system. In
particular, motors, transformers, solenoids, and magnetic coils have an inductance component, and
therefore can generate very strong noises.

® When mounting a noise filter, be sure to first check the filter’s voltage and current capacity, then
mount the filter as close as possible to the controller. You can also sometimes improve the
controller’s resistance to noise by grounding the controller to the control board.

@® To reduce radiation nose and the influence of radiation noise, be sure to ground the control board.
Also, be sure to ground the FG terminal of the external power supply.

@ Do notuse the controller in places where icing, condensation, dust, corrosive gas {(especially sulfide
gas or ammonia gas), shock, vibration, splashing liquid, or oil atmosphere occur. Also, avoid places
where the controller can be subjected to intense heat radiation (like from a furnace) or sudden
temperature changes. '

@ Ambient temperature must be kept between -10°C to 55°C. Ambient humidity must be kept
between 35%RH to 85%RH (with no ice or condensation). If the controller is installed inside a
control board, the ambient temperature must be kept under 55°C, including the temperature inside
the control board. If the controller is subjected to heat radiation, use a fan to cool the surface of the
controller to under 55°C. ‘

@ Store the controller at an ambient temperature between -25°Cto 65°C. The ambient humidity must
be between 35%RH to 85%RH (with no ice or condensation).

® Never place heavy objects on, or apply pressure to the controller that may cause it to deform during
use or storage.

® Avoid using the controller in places near a radio, television set, or wireless installation—these
devices can cause radio disturbances which adversely affect the performance of the controller.

@ Use a stable voltage (100 to 240 V AC at 50 to 60 Hz). Atpower ON, the prescribed voltage level
must be attained within two seconds.

@® If you remove the controller from its case, never touch the electronic parts inside, nor allow static
or any other kind of electrical source to contact the controller components.
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1.1 Features

@ Easy Operation
* You can easily set and adjust parameter settings using the support software (*1).
» You can quickly set operating instructions or frequently used parameters using program-
mable function keys.
* You can easily make optimum adjustments to control using the auto-tuning and fine
tuning functions.

ible on a Single Unit.
xclusively for heating-cooling

» Control is facilitated by using the parametg
control,

* You can choose between floati

system.

pyroportional control

“ase the digital operation assignment and
sign the optimum }/O functions to the desired

gned by the digital operation assignment function.

« You can use the an ation assignment function to process data to achieve control
operation for analog iiput. You can also use the analog operation assignment function
to process control operation in order to output the control operation results as analog
output.

® Enhanced Bank Functions
= You can set control data for up to eight banks.
* You can not only switch between banks for use by designating the bank, but can also run
an abridged program for automatically switching between banks when each bank time
has elapsed.

*1 ES/TOOLS Support Software is sold separately.
*2 See the ES100 Digital Controller User’s Manual, Communications Guide.
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1.2 Names of Parts

B Main parts The figure below shows the main parts of the ES100X, and describes each

of their functions.

For more details on these main parts, see the page numbers for each

description.

Rear case
Contains the main unit.

DIP switches

These are located on the PCB inside the
main unit. Used for switching the setting level.

74

2

Front panel P page 1-4
Holds the keys and displays for indicating settings and
control status. Indicators and keys not required during
running of programs are located inside the cover.

Rear panel

Here are located terminals for wiring and
expanded /O connectors.

S—

Output unit

Instali this on the sockets inside the main
unit. Select the output unit matched to
the output specification.

* This is already installed on position-
proportional controllers (ES100X-RRP]- [,
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B Front panel

No.1 display

No.2 display

(_Bar graph |

Qutput
indicators

Operation status
indicators 1

Operation status
indicators 2

Bank display

Front panel
keys

Output No.1 display
indicators

No.2 display

1| Operation staus indcalors 2

Operation
slatys indicalors 1

Front panel keys
Bar graph

sossnne If

1-4

PUSH-OPEN

ES100X

DIGITAL CONTROLLER

Displays parameter symbols when setting parameters. During setting of parameters, the
PV and SP LEDs do not light.

Displays the process value (PV) or the set point (SP) during monitoring. Either of the PV
or SP LEDs lights according to the display content.

Displays settings when setting parameters. During setting of parameters, the SP,and MV
LEDs do not light.

Displays the process value (PV), elapsed time and the manipulated variable (MV) during
monitoring. One of the SP or MV LEDs lights according to the display content.

This bar graph indicates the manipulated variable, valve opening position, elapsed-
time %, and deviation. The user can designate in parameters which items are displayed on
the bar graph.

The corresponding LEDs lights depending on which control outputs (OUT1, OUT2) and
auxiliary outputs (SUBI, SUB2) are ON.

STOP lights when the control is in a stop status.

These indicators display the current control status.

» RMT LED : Lights when the current mode is set to remote or external.
« RSP LED :Lights when in the remote SP mode.

« ATLED :Flashes when auto-tuning is being executed.

« MAN LED : Lights when the current mode is the manual mode.

When setting and running banks, the BANK display indicates the bank No. Whensetting
table parameters, the BANK display indicates the table No.

* The and keys are programmable function keys. The user can assign
functions to these keys.

» Each press of the key increments values by 1, and each press of the key
decrements values by 1. The display remains dim until the key is pressed.



M Front panel (inside cover)

Setting level 1
mode indicators

Set key

Shift keys

Enter key

Auto/Manul key
Run/Stop key

RS-232C
jack

Setting level 1 mode i
indicators Run/Stop key
OPR TUNE PRGM PID ) RUN
N TGl | )
Set key SE ]
| i d =
AS-232C jack o) v
L3
Shift keys _J{Enter key

The LED corresponding to the mode setin setting level 1 lights. Correspondence between
the LED and setting mode is as follows:

OPRLED : Operation mode
TUNE LED : Tuning mode
BANK LED : Bank setting mode
PID LED : PID set setting mode
ADILED  : Adjustment mode

CHECK LED: Check mode
Designates the first parameter in each setting mode.
Pressing the [w] key designates the next parameter.
Pressing the [a] key designates the previous parameter.
Pressing the [ ] key designates the next table No.
Pressing the [«] key designates the previous table No.
This key is used to enter a setting. When pressed, the dim display changes to a lit display.
Each press of this key switches between auto and manual modes.
Each press of this key switches between run (start control) and stop (stop control).
This RS-232C interface jack is for communicating with the ES/TOOLS support software

(sold separately). Cables other than the dedicated cable (sold separately) cannot be used
with the ES/Tools support software.




1.3 Input and Output

B Layout of /O
terminals

M input
® Analog input 1

@ Analog input 2
O CT input

@ Potentiometer
input

@ Auxiliary input
(digital input)

The ES100X rear panel is provided with terminals and expanded I/O
connectors. Input and output terminals are arranged in groups as shown in
the figure below. The rear panel can be configured in a variety of ways
depending on the model you have purchased.

171

Torminal
161 icommunications
7 ; c ——

] PoR 15 I

~ Tl o

» A total of 26 analog input terminals are available: 17 temperature sensor
input (thermocouple and platinum resistance thermometer), seven voltage
inputs, and two current inputs. You can choose one of these 26 analog
inputs in the “analog input 1 type” parameter.

These terminals are available only on 2-input ES100X. You can choose
either of voltage input or current input in parameter settings.

+ Terminals are provided on standard ES100X (including heating-cooling
models) for CT input for use in heater current detection.

Terminals are provided on position-proportional ES100X for
potentiomenter input for use in valve opening measurement,

Of the ES100X on which auxiliary inputs can be used, upto eight auxiliary

input terminals can be used on models provided with expanded I/O

connectors, and up to three auxiliary input terminals can be used onmodels

not provided with expanded 1/0 connectors.

+ The application of the auxiliary input terminals can be designated by the
digital operation assignment function. Before shipment from the factory,
switch inputs for bank No. selections are assigned to the auxiliary input
terminals

« On ES100X provided with expanded 1/0 connectors, the auxiliary input

terminals cannot be used when using BCD communications. BCD

communications is switched to in parameter settings.



B Output

® Control output
(analog output)

@ Transfer output

(current output)

® Auxiliary output

(digital output)

* Two control output terminals are provided: control output 1 and control
output 2. You can choose between relay output, SSR output, voltage
output and current output for each of these terminals depending on the type
of output unit installed on the main unit.

In position-proportional control systems, control output 1 is used for open

output and control output 2 is used for closed output. So, arelay output unit
is used as the output unit. This output unit is already installed in position-
proportional controllers before shipment from the factory, so the user need

not to obtain a separate output unit.

« This terminal is exclusively for current output. Output data can be
designated to this terminal by the analog operation assignment function.
PV is assigned to this terminal before shipment from the factory.

¢ Ten auxiliary output terminals are provided: auxiliary outputs 1 to 10.

¢ Auxiliary outputs 1 and 2 are for relay output, and auxiliary outputs 3 to
10 are for open-collector output.

+ Auxiliary outputs 3 to 10 sometimes cannot be used depending on the
model of ES100X,

» Output data can be designated to auxiliary outputs by the digital operation
assignment function. Event output is assigned to auxiliary outputs 1 and

2 before shipment from the factory.

+ When using BCD communications on ES100X provided with expanded
/0 connectors, auxiliary outputs 3 to 10 cannot be used.

Terminal
names and
operation
assignments

On the ES100X, the functions of 1/O terminals are determined by the “operation
assignment function.” That is, inputs correspond to arguments, and outputs
correspond to assignment destinations. Sometimes, however, the terminal name
differs from the name used in operation assignment. The purpose of this is to
match the terminology used in conventional temperature controllers and digital
controllers. The following table shows the correspondence between terminal
names and the name used in operation assignment.

— Argument or
Terminal Name rﬁre%l:nl;zlsltig;t? sglgn Terminal Name Assi gnment
Destination
Control output 1 Analog output 1 Transfer output Analog output 3
Control output 2 Analog output 2 Auxiliary input 1 | Digital input 1
Auxiliary output 1 Digital output 1 Auxiliary input 2 | Digital input 2
Aunxiliary output 2 Digital output 2 Auxiliary input 3 Digital input 3

For details on the operation assignment function, see page 1-10,
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1.4 Parameters and Setting Levels

The ES100X has two setting levels, setting level 1 and setting level 2. These
two setting levels support different parameters.

® Setting level 2

This setting level is for determining the specifications of the controller.
Running of programs is stopped when this setting level is entered.

Of the parameters in setting level 2, unit or reference information used in
setting level 1 parameters must be set before the related setting level 1
parameter is accessed.

In setting level 2, parameters are distributed among the following setting
modes:

Specification setting mode

Event setting mode

ON/OFF timer setting mode

Digital operation assignment setting mode
Analog operation assignment setting mode
Setting level 2 technical mode

@ Setting level 1

This setting level is for setting performance or operating conditions.
In setting level 1, parameters are distributed among the following setting
modes:

Manual mode parameter seiting mode {available only in the manual
mode) ‘
Operation mode
Tuning mode
Bank setting mode
PID set setting mode
Adjustment mode
Check mode
(Setting level 1 technical mode)
Each of these modes except setting level 1 technical mode can be verified
by lighting of their respective LEDs.

@ Switching between setting levels

To switch between setting levels 1 and 2, you need to change the settings
of the DIP switches located inside the main unit of the ES100X.

Setting levels 1 and 2 are each provided with a technical mode to set the
technical parameters. You can enable (and disable) access and display of
the technical modes by changing the DIP switch settings.



1.5 SP Mode

@ Local SP mode

@ Remote SP mode

On the ES100X, you can use one of local SP (LSP) or remote SP (RSP) as
the set point (SP). Each of these SPs is designated in an “SP mode.”

In the local SP mode, the SP is calculated from the “local SP” parameter set
for each of the banks.

When remote SP is switched to from the local SP mode during operation, the
SP changes. The bank time, however, continues to advance.

There are two ways of selecting banks; you can directly designate the bank
No., and you can automatically switch between banks in the bank No. order
when each bank time has elapsed. Selecting banks when each bank time has
elapsed resembles programmed operation, so this is called “abridged pro-
gram operation.”

In the remote SP mode, the result of analog operations that takes the
assignment destination as the “RSP” is used as the SP. This SP is called the
“remote SP.”

'The remote SP mode is set, for example, when controlling external analog
input data (using analog input 2) as the SP.

Analog
operation

RSPO o lSPchange |
LSP rate limit SP

Local SP SP mode

You can choose between settings made on the front panel, by serial communica-
tion and by BCD communication for use in parameter settings. Settings made on
the front panel are called “local settings,” serial communication settings are called

“remote settings”, and BCD communication settings are called “external set-
tings”.

Note that the terms “local” and “remote” differ from “local” and “remote” used in
the SP modes. Remember this when setting the SP mode and parameters.




1.6 Operation Assignment Function

B What is an “op-
eration assign-
ment”?

® Operation
assignment table

® About
operations

&

ES100X 1/0O data is used according to the values set to tables. These tables
describe how I/O data are is to be handled. Accordingly, you can use /O
data as it is as control data in the same way as on conventional digital
controllers. Data can be further manipulated by “operations,” so the
optimum I/O functions can be achieved for the control target. This is
referred to as the “operation assignment function.”

Tables describing how [/O data is to be handled are called “operation
assignment tables.”

There are two operation assignment functions: the “digital operation
assignment function” and “analog operation assignment function.” The
function to be used depends on the type of data that is to be handled.
Moreover, “mixed analog/digital operation” for exchanging data between
analog and digital operations also is possible.

The content of operation assignment tables are described in the “digital/
analog operation assignment” parameters.

Operation assignment tables are made up of “operation blocks” and
“assignment destinations.”

Table 1 Table 2

Assignment Assignment |

Destination Destination  § _____ . _ _ | Destination
Operation Operation Operation
block block block

» At the operation block, an operation that is executed using two arguments

is handled as the basic unit. Each of these operations is given a No.

« Operations are executed from the smallest operation No. upwards, and end

when the program reaches the operation END code.

« The result of each operation is output to the assignment destination.

Table settings are executed in table No. order.

Operation When the END code is
dastination - J instructed, the result at
Operation 1 | | Operation wde‘\l the end of operation is

i ; transferred {0 the
eofféﬁéfr? Operation 24 Avgurment 1 operation destination.

sequence | | Operation 3 |} Argument 2

Operation n




M Digital operation

« The digital operation processes external digital inputs, flags for internal

assi gnments ON/OFF timer.s, events and.con‘trol status as ar.gtjxmems “1” or “0,” a‘md
outputs to assignment destinations such as digital outputs, operating
instructions and the digital user buffers.

The ES100X is provided with 30 operation assignment tables. The settings
of assignment destinations in unused tables should be set to “0” (disabled).
The results of digital operations can also be used as the arguments for the
subsequent operation. :
The operation block is made up of operations 1 to 4. This is shown in the
following diagram.,
Table 1 Tabe2 1 ___ | Table 30
Assignment Assignment ssignment
destination destination { __ _ _ . __] destination
Operations Operations Opetations
1104 1104 1104
n Analog The analog operation processes external analog inputs, SP, PV and control
o peration opera.tion datadas arguments, alr11d assigns lthe external re?ults of operatcilo]r;s
. toassignment destinations such as control outputs, transfer outputs and the
assignments analog user buffers.
The ES100X is provided with 15 operation assignment tables. The settings
of assignment destinations in unused tables should be set to “0” (disabled).
The results of analog operations can also be used as the arguments for the
subsequent operation.
The operation block is made up of operations 1 to 15. This is shown in the
following diagram.
Table 1 Table2 | | Table 15
Assignmenrt Assignment ssignment
destination destination 1 ___ destination
Operations Operations Operations
11015 11015 11015
M Mixed The ES100X is provided with a common data area for sharing the results
anak,g /digital of digital and analog operations.

op eration + Upto eight sets of data for expressing the states “0” and “1” can be set to
this data area.

In digital operations, this area can be used for arguments or assignment
destinations.
In analog operations, the results of comparing the sizes of arguments are
set as data “0” or “1”. Also, arguments can be selected according to the
value set to this data.
Accordingly, you can select either of two sets of analog data using the
results of digital operation, and assign the results of comparing the analog
data to digital outputs,

Assignment Compariscn of

destination oparation resulis

o ) Mixed operation .
Digital operation Argument data “1" or ‘0" Selaction conditions Analog operation




1.7 Fine Tuning

112

Fine tuning is executed in the following cases:

« If you are not satisfied with the control performance of the ES100X after
executing A.T. (auto-tuning)

+ When PV disturbance orcontrol cancellation caused by A.T. isnot allowed
in the system

With the fine tuning function, three improvement required levels are set for
improvement of control performance. Fuzzy logic inference is executed
from the improvement requirements and the control state up to that point to
automatically correct PID parameters.

There are three improvement required levels:
Hunting inhibit required level
Overshoot inhibit required level
Response improvement required level
The strength of each of these required levels can be designated in five stages.

If two levels of control are required for a control target, two required levels
can be set simultaneously. For example, you can set the required level for
the “hunting inhibit” and “’overshoot inhibit” parameters if both hunting
and overshoot need to be improved. You cannot set three levels of control
simultaneously for a control target.

Hunting inhibit required level

Hunting inhibit required level: 4
+ Overshoot inhibit required level: 3

_“ oW Hh N

Response improvement Overshoot inhibit
required level required level
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2.1 Installing the ES100X

B Output unit Four types of output unit are available for the ES100X. Select the output unit
appropriate for how your ES100X is applied.

The following table shows the output units and their ratings.

® Types of out-
put unit
Unit Type Model Rating
Relay Output Unit E53-R 1c 250 V AC, 5 A (resistive load)
Mechanical life: 1,000,000 uses or more
Blectrical life: 100,000 uses or more
S8R Output Unit E53-8 1a 7510 250 V AC, 1 A (resistive load)
Voltage Output Unit E53-Q NPN type 12 VDC, 40 mA
E53-Q3 NPN type 24 V DC, 20 mA
ES3-Q4 PNP type 24 VDC, 20 mA
Linear Output Unit E53-C3 4 10 20 mA DC (load 600X or less)
Possible for approx. 2600 resolution
E53-C3D 0 to 20 mA DC (load 600K or less)
& Mou nting the Possible for approx. 2600 resolution
: ES53-Vi4 0t0 10 VDC (load 1 kQ or more)
OUtPUt unit Possible for approx. 2600 resolution
E53-V35 0to S VDC (load 1 kQ or more)
_____ - Possible for approx. 2600 resolution

Insert the output unit into the on-board socket following the
procedure below.

(1) Pull out the controller body.
Push in the catch at the bottom of the controller to unlock the
front panel from the rear panel. Pull outthe body with the catch

pushed in.
Pull out the body
while pushing in (2) Mount the output unit.
g’&g‘r"g"gf ?g;he Control output 2 Insert the output unit for control output 1 into the on-board

Controf output 1 socket marked “OUTPUT1” and the output unit for control
output 2 into the on-board socket marked “OUTPUT2.”

controller,

(3) Snap in the attachment clips to hold the output unit firmly in
place.

Be sure to attach the
attachment clip.

Output unit  With position-proportional controllers (model ES100X-RRP), a relay output unit
of position-  is provided at purchase. Therefore, this relay output unit does not need to be
proportional purchased separately.

controllers Do not replace with other output units.




M External dimensions
(196

ES100X
GIGITAL CONTROLLER
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M Drilling mounting panels

100 mm or more
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120 mm 92 mm '
e (92 mm
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W Securing the ES100X

in position

112

13, 169 .
. 160
e
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k
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Recommended thickness of mounting panel: 1 to 8 mm

Mounting cutout: 92 mm square

When mounting two or more ES 100X, mount the controllers at
intervals of at least 100 mm in the horizontal direction and at

least 120 mm in the vertical direction.

Slot the two fixtures (supplied) into the fixing slot on the rear
case with the ES100X pushed into the mounting hole.
The fixing slots are located on the top and bottom of the rear

Casc.

Tighten the fixture screw until the ratchet turns idly.



B Switch names

2.2 Setting the Switches

OFF

Top of
controller body

It

J

B Switch functions  Thetable below shows the combination of DIP switch settings for achieving

the following six functions.

. Switch Positions

Function SWI [SW2-1]SW2-2 | SW2.3 | Sw24
Seiting level 2
Technical mode (enabled) © - © x X
Setting level 2
Technical mode (disabled) - X X X
Setting level 1 % o
Technical mode (enabled) - - .
Setting level 1 . % %
Technical mode (disabled) - - -
Communications test O _ o
{disabled/enabled) - -
Initialization mode Q - - O X

O : ON x: OQFF - ON/OFF

+ All DIP switches are set to OFF before shipment from the factory.

« The “initialization mode” returns parameter settings to factory defaults.

¢ Set items marked “-” to the more frequently used switch setting. For
example, if both switches SW2-1 and SW2-2 are set to ON, both the setting
level 2 and 1 technical modes are enabled just by switching SW1.

@ Executing the switch functions
Switch functions excluding the communications test can be executed in the ES/TOOLS
Support Software. However, note that when you execute a switch function from the ES/

TOOLS Support Software, the switch settings may differ from the function (e.g. setting

level) set on the switch.

Toexecute the function set on the switch as instructed in the switch settings, turn the power

supply OFF then back ON again.
@ Operation limitations

Note that regular functions such as setting operations and communications do not work

when executing the communications test and when in the initialization mode.



2.3 Wiring Terminals

B Precautions when
wiring

B input wiring
® Analog input

35}

* Use ducts to separate input leads and power lines in order to protect the
controller and its lines from external noise.

« We recommend using solderless terminals when wiring the controller,

« Tighten the terminal screws using a torque no greater than 78 N/cm (8 kgf/
c¢m). Take care not to tighten the terminal screws too tightly.

= Use solderless terminals applicable to M3.5 screws.

:E:@—?a‘mm orless
ot
i@?mm or less

» When using soldered terminals, strip back the tip of the lead about 6 to 12
mm, and solder the tips of the exposed lead wire.

6~12 mm

SRR

+ Connect analog input 1 to terminal Nos. 26 to 30.
The input type determines how terminals are wired.

)

+ +
& 27 L@ @
< L2 &
& 2] @ — & e
Thermocouple  Platinumresistance  Current Yolgate Voltage
input thermometer input  input input (V) input (mV)

*» Terminal Nos. 9,10, 18 and 19 can be used for analog input only on 2-input
type ES100X. So, check the model type before wiring inputs.
Connect analog input 2 to terminal Nos. 9, 10, 18 and 19.
The input type determines how terminals are wired.

1105 Vinput

» Analog input 2 is insulated from internal circuits.




@ CT input
® Potentiometer * On position-proportional controllers, connect the potentiometer input to
input terminal Nos. 31 to 33. On other types of controllers, connect CT input

(heater current detection) to these terminals,
The functions of these terminals are fixed, and cannot be changed by
operation assignment, for example.

22 fo @ @o
CT
2 o] @ Sw

28
27 @) Dc

28
o CT input Potentiometer input

® Auxiliary input » Connect auxiliary inputs 1 to 3 (including COM terminal) to terminal Nos.
20 to 23. These terminals are assigned as external setting inputs for bank
Nos. before shipment from the factory. For example, for bank 5 DI1 is set

- to ON, DI2 is set to OFF, and DI3 is set to ON. These terminals are enabled
3 :7 75 : E only on models ES100X-C1J01D and ES100X-110B.
]
24
13 ?j rm—— @ DI1 (Bank 20)
f 13 3 s @ DI2 (Bank 21)
12 20
3 @ D13 (Bank 22)
11 28 4
f 10 11?; 57 % gw@:;‘OM
|9 | 26
T * Auxiliary inputs are insulated from internal circuits. However, note that
auxiliary inputs are not insulated from transfer output and control output
when a current or voltage output unit is installed.
B Output wiring
@ Control output « Connect control outputs 1 to terminal Nos.4 and 5, and control outputs 2

to terminal Nos.13 and 14. Connect the control outputs to suit the output
unit mounted on the ES100X. When connecting voltage or current output,
check the polarity of the connection before wiring.

For details on output units, see page 2-2

35 |
gw Eo 12VDC @ 24\!"!-;5em
40 mA 20mA
® 00 —Q® —O®

Relay oufput 8SR output Voltage Voltage
output (12 V) output (24 V)

~0® ~0® ~0® 00

40 20 mA 0 to 20 mA Oto 10 VDC 0to 5 VDG
—Q® —Q® —0@ —Q@®
Linear outpist Linear output Linear output Linear output

« Control outputs are insulated from internal circuits. However, note that
control outputs are not insulated from auxiliary input and transfer output
when a current or voltage output unit is installed.

» When carrying out heating-cooling control, use control output 1 as heating
output, and control output 2 as cooling output.

Control output
{position-proportional}



@® Auxiliary » Connect auxiliary outputs 1 to terminal Nos.1 to 3, and auxiliary outputs
output 2 to terminal Nos.11 and 12. These terminals are assigned as deviation
upper limit alarm output before shipment from the factory.

250 VAC | —@) 250 VAC {:@

Auxiliary output 1 Auxiliary output 2

35|

Terminal Nos. 9, 10, 18 and 19 can be used for auxiliary output only on
ES100X-JO0D models.  So, check the model type before wiring
outputs.

Connect auxiliary outputs 3 and 4 to terminal Nos.9 and 10, The +24 V
power supply should be connected to terminal Nos.18 and 19.

Signal are not assigned to these terminals when the controller is shipped
from the factory.

Auxiliary outputs 3, 4

Auxiliary outputs are insulated from internal circuits.

@ Transfer outputs + Connect transfer output to terminal Nos.34 and 35.
These terminals are enabled only on models ES100X-C1{TF .

-
33
24 = . r—-4t020mA:—l
215 @ &
5] 30 Transfer outputs
55128
19 23 * Transfer outputs are insulated from internal circuits. However, note that
18 == transfer outputs are not insulated from control output and transfer output

when a current or voltage output unit is installed.

R Wiring communi= . Terminal Nos. 15 to 17, 24 and 25 are used for wiring communication

cation terminals terminals. The terminals of models ES100X-1(0 0107 are arranged for
RS-232C communication, and the terminals of models ES100X- (11710410
are arranged for RS-422/485 communication. Check which model com-
munication terminals are to be wired to before wiring.

e
OO

)
8
H

)

RS232C RS422 RS485




2.4 Wiring Expanded I/0 Connectors

Expanded I/O connectors can be used on models ES100X-CICTI0E.
Either of the digital /0O terminals or BCD communications terminals can be
selected for use in the parameter settings. (The ES100X is set for digital I/
O before shipment from the factory.)

The following description assumes that the ES100X has been set for digital
I/O. For details on using the ES100X for BCD communications, see the
ES100 Digital Controller. User’s Manual (Communications Guide) (Cat.

No. HO72-E1-1).

Digital inputs 1 to 8 and digital outputs 3 to 10 are provided for expanded I/
O connectors. External 24 V DC power supplies are required for each of

digital input and output.

M Connections
v
Vo | L L2 (GNO oo seny
F—il—lioav] 3 | 4 |+24vi] finput
(BNKO) (~0"O—»{ DIt | 5 | 6 | Di2 [&—3G"0— (BNK1)
(BNK2) 00— DI3 | 7 | 8 | Di4 |¢—G O
O Ol DIS | ¢ | 10 | DI jE&—OC 0O
G O DI7 | 11| 12 | DIg f—G o
13 | 14
15 | 16
17 | 18
19 | 20
Loovoo 0 21 =2 G”D"I:’;:“z\z;f;:;wy
w24 VO| 23 | 24 L4 vojfoviewt
~©—- poal 25 | 26 | po4 -—-——@-—
(O pos| 27 | 28 | nos —)—
*@-——— po7i 28 | 30 DOB”""@"‘*
~L— pos| 81 | 22 |poto—(D
33 | 34

« The following pins are connected to each other imernally.
1-2, 3-4, 21-22 and 23-24

s Items in parentheses ( ) indicate the defaults assigned to terminals before

shipment from the factory.



W Compatible
connectors

Use an OMRON XG4M-3430 connector or equivalent product as the
connector for the cable for connecting to the expanded I/O connectors.

B Connecting to /O  We recommend the following connection configurations when connecting

terminal block

® When connecting output to the I/O relay terminal:

J

ES100X

® When connecting input to the

terminal block and output to the

/O relay terminal:

ES100X

® When connecting both input and

output to the terminal block:

ES100X

Quiput cable
({G79-200C-ES1)

I/O of the expanded I/O connectors to a terminal block.

00000000

B DBIR VIS

VRO I0|B Q0SS

IO relay terminal (G7T-0C08)

400 mm (yellow lead)
e il

-
150 mm
{red lead)

/0O cable
{G78-200C-175-ES1)

200 cm

/O cable
(XW2Z-200C)

S

— 1

R EEEERBEEE]

BEEEEEEREE

Input terminal block (XW2B-20G5)

00000000

BBIOI® RS

RGBS

IO relay terminal (G7TC-OC08)

AR RERREEEE
B EEEEEEEEEEEE

11O terminal block
(XW2B-34G5)

2-9




® Terminal block
wiring diagram

2-10

When using one of the above recommended connection configurations, the
wiring at the terminal block is as follows.

O terminal block (XW2B-34G5)

GNDI[+24vi} DI1] DI} DI5} DI7 GNDOR4 VO DO3] DOSIDO7IDOY
] 3 5 71 9 111113 §15 1171191 21123125727 9131133
2 41 6 1 8 110112114 116 118 | 20 122 124 126 28130 ]32 ]34
GNDIjs24vi| DI2 | Di4 | DI6 | DI8 GNDOJ+24 VOi DO4| DO6} DOS| D10
input terminal block (XW2B-20G5)
+24VHGNDI} DI1] DI3] DIs] DI7
1 719 111113115 117 119
2 41 618 110112114 116 118 |20
+24VIIGNDY| DI2 | Di4 | Di6 | DI8
/O Relay Terminal (G7TC-OC08)
24 VO DO3| DO4| DO5| DO6{ DO7] DO8| DOV D010
+ 0 1 2 3 4 5 6 7
- Cojecilcaicajcajcsyice]cr
GNDO
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3.1 Operation Flow

PR

Set the
specifications.

Set up the
banks.

Start control.

Make adjustments.

Stop control.

[Check control operation.

Designate the input type, and set scaling, event specifications settings and
other parameters matched to how the ES100X is to be applied.

Note that the setting level must be switched between setting level 1 and 2 by
the parameters.

Various banks are available on the ES100X, enabling bank switching
control. Set up the banks to be used for control.

When you have finished setting the specifications and operating conditions,
start operation.

Change and adjust settings such as SP and events while monitoring the
control status. If necessary, switch to manual control.

When the program has stopped running, control stops.

Initializing
parameters

Follow the procedure below to restore the ES100X parameter settings to the

defaults set before shipment from the factory.

(1) Set switches SW1 and SW2-3 to ON.

(2) The No.1 display indicates { L E~.

(3) Press the key. This executes initialization of the ES100X.

(4) When the No.1 display indicates [ £ ad this indicates that initialization has
ended.

(5) Restore the switches to their original positions.



3.2 How to Use the Panel Keys

Designating setting Press the [ key, and select the first parameter of each setting mode.

modes

SET

Designating
parameters

v

A

In setting level 1, each press of the key lights the setting mode indicator
LED:s in order, so you can check the current setting mode of the ES100X.

Use the shift keys to designate the desired parameter.

Press the [w] key to designate the next parameter, and the [4] key to
designate the previous parameter.

Designating tables  Use the shift keys to designate the table No. in parameters that are organized

>

<

in tables. The designated table No. is displayed on the BANK display.

Press the [p| key to designate the next table No., and the [«]keytodesignate
the previous table No.

When setting up banks, the bank No. corresponds to the table No.

Changing settings To change a setting, designate the setting using the [&#] or [ keys, and press

AR

N4

ENT

the key.

Pressing the key increments settings, and pressing the key decre-
ments settings.

When pressing the or (] keys, the No.2 display for displaying settings
remains dim until the key is pressed.

When set-
tings cannot
be changed

Settings cannot be changed in the following instances:

* Key operations are disabled when the [, [&#] and keys are protected inthe
“key protect” parameter. (See page 5-13.)

* Though settings change by pressing the and [a#| keys in the remote setting
mode, the settings return to their original values when you press the keyand
are not fixed as new settings.

* Local SP cannot be changed in the remote SP mode.



3.3 Setting /O Specifications

W Analog input For analog input 1, the input type is designated and scaling is carried out.
However, note that the input type is only set as scaling is automatically
carried out when a temperature sensor is designated for input.

For analog input 2, the input type is only set; the scaling function is not
supported. The display unit is fixed at % full-scale.

When setting the input type and scaling parameter, set to setting level 2.

@® Designating the A total of 26 analog input terminals are available: 17 temperature sensors
type of input (thermocouple and platinum resistance thermometer), seven voltage inputs,
and two current inputs. You can choose one of these 26 analog inputs in the
“analog input 1 type” parameter. ‘
For analog input 2, you can choose one of “4to 20 mA” or“1t0 5 V”in the
“analog input 2 type” parameter. However, note that these parameters can
be set only on 2-input models (ES100X-IWI).

| Setting Example I Inthis example, let’s set the “analog input 1 type” parameter to “4t0 20 mA”,

®Designate the “analog input 1 type” parameter.
The “analog input 1 type” parameter is the first parameter in the specifi-
cation setting mode. Press the key until the No.1 display indicates

j Designate E Ba ’.

@Set the type code.
Press either the [y or [&#] keys until the No.2 display indicates code “17”
{4 to 20 mA).

[Themocouie K1 — 410 20 mA)

When “17” is displayed, press the key.

i

About the When you have designated temperature sensor (setting: O to 16) for the “analog
temperature input 1 type” parameter, check the “temperature unit” parameter, and correctly set
unit the temperature. You can designate either “°C” (parameter setting “0”) or “°F”
(parameter setting “17).
The “temperature unit” parameter is indicated as { § 3 on the No.1 display.




@ Scaling

Setting
4

Scaling upper
limit

/ Scaling lower
limit

¥ Input
100%FS

R e s
! Setting Example I

[ 100 to 200 |

4

A | B

Lower limit

Upper limit

Decimal
point

Engineering unit data can be set or displayed during monitoring by convert-
ing the engineering unit into the range 0% to 100% full-scale scaling unit.
For example, if you set 0% full-scale as “0000” and 100% full-scale as
“5000” when input is measurement data whose full-scale is 5 m, the
minimum display unit is “mm”. If you set the decimal point to “1” when the
unit is set to “cm”, the display becomes “000.0” to “500.0”.

0% full-scale corresponds to the scaling lower limit, and is set in the “scaling
lower limit” parameter. 100% full-scale corresponds to the scaling upper
limit, and is set in the “scaling upper limit” parameter, The decimal point is
set in the “decimal point” parameter.

In this example, let’s set the scaling range to “~100 to 200.”

®Set the “scaling lower limit.” CHAPTER 3
Press the [w] key until the No.1 display indicates £ §04Y.
When the current mode is not the specification setting mode when setting
the scaling lower limit, press the key until L 88 {is displayed.

Press either the or keys until the No.2 display indicates “~100”.
When “~100" is displayed, press the key.

®Set the “scaling upper limit.”
Press the [w] key until the No.1 display indicates £ §05.

Press either the (] or [&#] keys until the No.2 display indicates “200”.
When “200” is displayed, press the key.

@ Set the “decimal point.”
Press the [w] key until the No.1 display indicates £ 30 7.

Press either the [z] or [&#] keys until the No.2 display indicates “0”’. When
“0” is displayed, press the key.



B Direct/reverse
action

Qutput

+

Deviation
(PV-SP)

“Direct action” refers to control where the manipulated variable is adjusted
according to the increase/decrease in the positive deviation. Alternatively,
“reverse action” refers to control where the manipulated variable is adjusted
according to the increase/decrease in the negative deviation.

Forexample, when the process value (PV) is lower (negative deviation) than
the set point (SP) in a heating control system, the manipulated variable
increases by the difference between the PV and SP values.

Accordingly, this becomes “reverse action” in a heating control system.
Alternatively, this becomes “direct action” in a cooling control system.

Setthe desired action in the “direct/reverse action” parameter. Before setting
direct/reverse action, set the controller to setting level 2.

B S e i o e St A S e o

; Setting Example I

[Reverse action -+ Direction action]

A A T
4
Y

In this example, let’s change from “reverse action” to “direct action.”

@Designate the “Direct/reverse action” parameter.
Press the [w] key until the No.1 display indicates £ §28.
When the current mode is not the specification setting mode when setting
direct/reverse action, press the key until L G0 {is displayed.
@Change the parameter setting to “direct action.”
Press the [# key to change the setting indicated on the No.2 display from
“0” (reverse action) to “1” (direct action).
When “1” is displayed, press the key.

B Control output
cycle

t Setting Example l

3-6

When the output unit is pulsed output such as relay or SSR, set the pulse cycle
in the “control output 1 pulse cycle” or “control output 2 pulse cycle”
parameters. Though a shorter pulse cycle provides better control perform-
ance, the pulse cycle should be set taking the service life of the output unit
into consideration when the output of the output unit is relay.

When setting the “control output 1 pulse cycle” and “control output 2 pulse
cycle” parameters, set to setting level 1.

In this example, let’s set the cycle of control output 1 to “I sec.”

@Designate the “control output pulse 1 cycle” parameter.
Press the [¥] key until the No.1 display indicates P {3¢.
When the current mode is not the adjustment mode when setting the output
cycle, press the key until # {2 is displayed. Mode change can be
verified by the ADJ LED.

@Change to “1 sec.”
Press the [#] key to change the setting indicated on the No.2 display from
“20” to “1”.
When “1” is displayed, press the key.



3.4 Key Display and Assignments

The and keys are programmable function keys. The user can
assign two of 22 functions to these keys. When you have assigned monitor
items or setting items to these keys, you can assign one of a further eight items
to these keys.

When setting the parameter to be assigned to the PF key, sei to setting level

[ Setting Example '

|LSP, event 2 seiting |

PF1 key
assignment
{setting item)

Setting
tem 1
{local 5P)

Setting
item 2
{ovent 2
setting)

In this example, let’s assign “setting item” to the [PF1] key, and store “local
SP” to “setting item 1” and “event 2 setting” to “setting item 2.”

®Designate the “PF1 key type parameter.”
Press the key until the No.1 display indicates £ 88 {. Then, press the
[w] key until the No.1 display indicates £ § 8.

STER G

CHAPTERS

®Designate the setting item.

Press either the [ or [ag] keys until the No.2 display indicates code “2”
(setting item).

@®Designate the “setting item 1” parameter.
Press the [w] key until the No.1 display indicates £ § {8.

@ Store the local SP.
Press either the [ or [a] keys until the No.2 display indicates code “1”
(local SP). When “1” is displayed, press the key.

®Designate the “setting item 2" parameter.
Press the [w] key until the No.1 display indicates £ I 9.

®Store the event 2 setting.

Press either the or [az] keys until the No.2 display indicates code “8”
(event 2 setting). When “8” is displayed, press the key.

3-7



& Bar o raph The user can select 11 display items and assign these to the bar graph on the
front panel.
The figure below shows the bar graph displays for each of the display items.

%, display Otod 514 15124 25134 35tdd4 451054 551064 651074 7EwB4 85004 S5i100
vpedarie 1 O [ O OO OO O O I 1 MM
A o B st S i SO o SN v N v N s B v N o B |
Viwopenmgpeston P 3 O L4 [ B3 O3 C3 B OB O
Bank O O 0O C OO0 E NN R
eapsedtimen [ L [ £33 [0 £ B B - B W
rmagusr =2 B 0 O I B OB OB W N W
butter 1 0 OO0 LM M B o B = =
O OO B B W B B OEm N
LI 1 B B 5 B M B O - .
C1 B B B B W N N W = ;m
Deviation display -Gorkess 4 -3 -2 ~1 0 1 2 3 4 Sormore
Deviation s S o S s B oo B o A T s B o B o B N |
usegmenty b O [ £ O W 3 C1 e W
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Gussgmeny 3 1 CI1 HE W W O O 59 OO &4
Deviation O s W O @O0 g9
fHoursegmen)y L[] B BN 3 O W C B B8 B B2
I T v B s S v B Y i TN i N v N s O s |
No. display 1 2 3 4 5 6 7 8 9 10
. T v TR v T e TN v N s SO s Y s B v S s
Dghetoutouts 7= g O3 B2 O B 0 B BB &
1010 OO OO 00 0 B0 .
Digital user O om0 0O g Qg
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[ S s S i SN s J v SO v SO NN o N v (R |
e I e SO e [N e SN i N v N s Y [ v S o
O 0O O o 0O 00O m B
OO 0O o000 ob0cac m

When setting the parameters to be assigned to the bar graph, set to setting
fevel 2.

’ Setting Example l In this example, let’s display the deviation (2U/segment).
[ Deviation (2Ursegment) § @Designate the “bar graph display item.”
Press the key until the No.1 display indicates £ § 1. Then, press the
i}

[w] key until the No.1 display indicates L §26.

D @Assign the deviation (2U/segment).
o Press either the or keys until the No.2 display indicates “8
(deviation: 2U/segment)”’. When “5” is displayed, press the key.

Ok,

2 About the Data after scaling is displayed using engineering units such as °C, m or g.
. engineering However, “U” is used as the smallest unit of these engineering units. For example,
¢ unit 0.01 (m), the smallest unit of the data 50.02 (m) is taken as 1 (U).




3.5 Setting Events

B What is an
“event”?

Table No. ile] - 1ok
Input data |
Judgment conditions
Hysteresis

Standby sequance ONIOFF

%ration conditions
bt

M Event specifica-
tions

Designated input data is compared with event settings based on specifica-
tions such as judgment conditions, hysteresis, standby sequence and operat-
ing conditions. An “event” is generated when the result conditions of these
specifications are satisfied.

A generated event is an argument of a digital operation, and is output to a
designated assignment destination after digital operation. For example, to
use an event as an alarm output, a digital operation that takes an event as the
argument and the digital output as the assignment destination is performed.

Event specifications are organized in tables. Event 1 is set to table 1, event
2 is set 1o table 2, and so forth. In this way, the specifications for events 1
to 10 are set to tables 1 to 10. Tables are designated by pressing the [«]or
[»] keys. Designated event Nos. can be verified on the BANK display.

Set to setting level 2 when setting the specifications of the events, and to
setting level 1 when setting the event settings.

®Input data
Select which of 132 data items to apply the event generating function to.
Designate the input datain the “input data” parameter. Some of the settings
are arguments that can be used in analog operation assignments.

@Judgment conditions
Select one of upper limit, lower limit, absolute value upper limit or
absolute value lower limit as the event judgment condition. Designate the
judgment condition in the “judgment conditions” parameter.
The following figures show the relationship with input data, or the event
judgment conditions. Events are ON when the input data value is in the
hatched | area of these figures.

input Input

data Lower fimit

Time

nput

Input
data

data

k 4

39
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®Hysteresis
Events are set ON when the input data has reached the event setting. When
the event is OFF, the event has hysteresis with respect to the setting. Set
the hysteresis width in the “hysteresis” parameter.

Upoerimit Lower oyt

Hysteresis . Hysteresis
B 1N ON ON T T
OFF 4 1 OFF
4 Setting 4 Satting
@Standby sequence

The “standby sequence” is a function for unconditionally turning an event
OFF even if the input data has satisfied the event ON conditions.

Input

valug .
Event is not generated

during this period

Event ON area

A

Start of contro! Time

The standby sequence functions when the “standby sequence ON/OFF”

parameter is set to ON,

After the standby sequence function has started, normal event operation

resumes. However, the standby sequence restarts under the following

conditions:

» when an event has begun operation according to the “operating condi-
tions”

» when there is a standby sequence restart instruction

» when the power is turned ON

« when the status has changed from stop to run

¢ when a bank has been switched

+ when a local SP setting in an execution bank has been changed

®Operating conditions
Designates the conditions under which an event is operated. The event is
generated only when the digital data is designated as “1” (ON).
Designate the operating conditions in the “operating conditions” param-
eter. Some of the settings are arguments that can be used in digital
operation assignments.



} Setting Example I

! Event 1 specification I

Designate
event No.

st

T
5

input data

Judgment
conditions

| Hysteresis

Standby
saquence

Operating
conditions

In this example, let’s generate event 1 when PV is smaller than SP by a
designated value.

Set hysteresis to 2% full-scale, the standby sequence to ON, and set the
controller to operation enabled only during running.

This example assumes that the controller is set to setting level 2.

@Designate event 1.
Press the key until the No.1 display indicates £ {{ {. Then, press the
[«] or [p-] keys until the BANK display indicates “1”.

®Designate the input data.
Press either the [z] or [&g] keys until the No.2 display indicates code “54”
(deviation). When “54” is displayed, press the key.

@Designate the judgment conditions.
Press the [w] key until the No.1 display indicates £ {8¢.
Press either the or [az] keys until the No.2 display indicates code “1”
(lower limit). When “1” is displayed, press the key.

@5et the hysteresis width.
Press the [w] key until the No.1 display indicates { {03 3.
Press either the or keys until the No.2 display indicates code
“2.00”. When “2.00” is displayed, press the key.

@Set the standby sequence
Press the [w] key until the No.1 display indicates £ {JY.
Press either the or & keys until the No.2 display indicates code “1”
(ON). When “1” is displayed, press the key.

@Designate the operating conditions.
Press the [w] key until the No.1 display indicates £ {38§.
Press either the [#] or [&#] keys until the No.2 display indicates code “71”
(Run/Stop). When “71” is displayed, press the key.
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HEvent settings

Events are generated based on the event specifications when the input data
reaches the “event setting.”

Set event settings 1 to 10 for each of the banks in the program in the “event
1 to 10 settings” parameters (program setting mode, setting level 1).

l Setting Example l

312

f Event setting ]

[E! & ﬂ Bank 4

Event
setting

In this example, let’s set the deviation lower limit to “~10.0” to event 1 of
bank 4.

®Designate step 1.
Press the key until the BANK LED lights. At this time, the No.1
display indicates { §P. Press the [p-] key until the BANK display indicates
6604”.

®Designate event 1.
Press the [w] key until the No.1 display indicates £ /.
Press the [z or [a#] keys until the No.2 display indicates “~10.0”. When
“~10.0” is displayed, press the key.



3.6 Setting up Banks

B How banks are
configured

| Bank No. 0}1f -~ {7
Local SP
Bank time
PID set No.
Events 1 1o 10 settings
"

K13

]
i
el

W Bank parameters

® Local SP
® Bank time

® PID set No.

@ Event settings

You can set up to eight banks.

Follow the procedure below to set up the banks.

(1) Designate the bank setting mode (setting level 1).
Press the key until the BANK LED lights.

(2) Designate the target bank.
Pressing the [p] key increments the bank No. until “07” is displayed.
Pressing the [q] key decrements the bank No. until the display returns
to “00”.

(3) Set the operation conditions for each bank in the “bank” parameters.

The bank No. can be verified on the BANK display.

The following four bank parameters are provided:
» Local SP

» Bank time

» PID set No.

» Events 1 to 10

The “local SP” parameter and the “bank time” parameter must be set as it is
the basic parameter for operation,

The “bank time” parameter is valid when the “bank selection method”
parameter is set to “1” (time setting). The time setting of the “bank time”
parameter is dependent on the “program time unit” parameter (setting level
2),andis either “0” (minutes:seconds) or “1” (hours:minutes). Defaultis “1”
(hours:minutes). The “program time unit” parameter must be set before
setting the “bank time” parameter,

The No.1 display indicates L 4 3 for the “program time unit” parameter.

In this example, let’s leave the default “0” (automatic selection) as it is.
For details on how to this parameter, see 4-5 PID Switching (page 4-12).

Set the event settings of events 1 to 10 matched to the event specifications.

Events whose “input data” parameter is set to “0” (invalid) do not function.
For details on how to set event settings, see 3.5 Setting Events.”

3-13




‘ Setting Example |

}

Bank o]

Bank 1

Bank 2
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In this example, let’s set up banks 0 to 2.

The following describes an example for setting the “local SP” bank param-
eter. Leave other parameters at their defaults, and set the “bank selection
method” parameter to “0” (bank No. designation) (bank time is invalid).

Parameter Bank 0 Bank 1 Bank 2
L8P Local SP 200 500 700
@Bank 0

e Press the key until the BANK LED lights. The No.1 display
indicates £ §P, and the BANK display indicates “00”.

= Press either the or keys until the No.2 display indicates “200”.
When “200” is displayed, press the key.

@Bank 1
» When you press the [p-] key, the BANK display changes to “01”. Press
either the [#] or [»g] keys until the No.2 display indicates “500”. When
“500” is displayed, press the key.

eBank 2
» When you press the [»] key, the BANK display changes to “02”. Press
either the {23 or [a#] keys until the No.2 display indicates “700”. When
“700” is displayed, press the key.



3.7 Starting and Stopping Control

Switching between operation start and stop is performed by run/stop opera-
tion. Run/stop operation can be carried out in one of two ways.

® By the key
If you press the key for more than one second when operation has
stopped, operation starts. Alternatively, if you press the key for
more than one second during operation, operation stops.

® By the PF keys
If you assign the run/stop function to a PF key, operation start and stop can
be switched without having to open the front panel cover.
To assign the run/stop function, set the “PF1 key type” or “PF2 key type”
parameters to “5” (run/stop).
The and keys assigned the run/stop function are usedin the same

way as the key.

When operation has stopped, the STOP LED lights.
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3.8 Adjusting Control Operation

M Changing the SP

® Directly changing the “local SP” parameter

» Method 1
Changethe SPinthe “local SP” parameter (bank setting mode, setting level
1). For details on how to set the “local SP” parameter, see the Setting
Example (page 3-14) in 3.6 Setting up Banks.

= Method 2
Set the “PF1 key type” or “PF2 key type” parameter (specification setting
mode, setting level 2) to “2” (setting item selection), and the “setting item”
parameter to “1” (£ § P/local SP).
When you press the assigned PF key after making the above settings, the
No.1 display indicates L 5P and the No.2 display indicates the local SP
setting. This local SP setting can be changed to the set value by using the

or keys.

@ Changing the SP while monitoring the PV
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Set the “PF1 key type” or “PF2 key type” parameter (specification seiting
mode, setting level 2} to “1” (monitor item selection), and the “monitor item”
parameter to “32” (PV/local SP [changeable]).

When you press the assigned PF key after making the above settings, the
No.1 display indicates PV and the No.2 display indicates the local SP setting.
The SP can be changed to the desired value by using the ] or [&| keys while
monitoring the displayed PV.



M Manual operation

{Manipulated variale 0.0 o 10.0]

® Operation on posi-
tion-proportional
controllers

Set the ES100X to the manual mode when running using a manual manipu-
lated variable as the manipulated variable (MV).

First, switch to the manual mode. Alternately pressing the key switches
the ES100X between the automatic and manual modes. In the manual mode,
the MAN LED lights. When the MAN LED goes out while in the manual
mode, the automatic mode is returned to.

Tomanually set the manipulated variable (MV), first select the manual mode
parameter setting mode (setting level 1). In this mode, the No.1 display
indicates [PV]. The No.2 display indicates [MV], and the MV LED flashes.

Set the manipulated variable (MV) using the or [ag| keys. (Youneed not
press the key.)

If you press the key on position-proportional controllers (model
ES100X-RRPI--[J), control output 1 is set to output (OUT1 LED lights),
and control outputs so that the valve opens.
If you press the [&#] key, control output 2 is set to output (OUT2 LED lights),
and control outputs so that the valve closes.
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n Auto-tuning (A.T.) When you execute auto-tuning, the optimum PID parameters are automati-

cally set by forcibly changing the manipulated variable to calculate the
characteristics (limit cycle method) of the control target,

Auto-tuning saves the results to the PID set No. designated in the “A.T.
execution” parameter in the turning mode (setting level 1).

To execute auto-tuning, designate the PID set No. in the “A.T. execution”
parameter, and press the key. During execution of auto-tuning, the
No.1 and No.2 displays switch to the “monitor display” (see definition
below) and the AT LED flashes.

To cancel A.T. execution, press at the “A.T. execution” parameter.

R

B R O R B i O ey

l Setting Example I In this example, let’s save the auto-tuning results to PID set 1 (default).

Press the key until the TUNE LED lights. Press the key until the
k|

No.1 display indicates RE. To start execution of auto-tuning, press the
key. During execution of auto-tuning, the No.1 and No.2 displays
switch to the monitor display and the AT LED flashes.

Definition of “monitor display”

Generally, the No.1 display indicates the PV, and the No.2 display indicates
the SP.

Toexecute auto-tuning on other PID sets, press the [z or [agg] keys, and press
the key when the No.2 display indicates the target PID set No.

A.T. execu- Auto-tuning cannot be executed in cascade control. Also, some functions are
tion condi-  limited during execution of auto-tuning. For details on functions whose operations
tions and are limited, see page 7-7.

operation

limitations

during auto-

tuning




® About the limit
cycle method

The timing by generating limit cycles are generated varies according to
whether or not the deviation (DV) at the start of A.T. execution is 10% full-
scale or less. PV at A.T. execution functions as follows.

ation at slart of AT axecuti

Limit cycle of MV
width-of-change 100%

:
f :
2 L]
1 1]
1} L]
k] ;
A L  Time
Start of AT, exgcution End of AT,

Limit cycle of MV

width-of-change

Deviation 10% fujl!-scale

A

Start of A.T. exacution

&

Time
End of AT,

However, note that PV at A.T. execution functions as follows in ON/OFF
control, heating-cooling control, and position-proportional (floating) sys-

tems.

Sp Limit cycle of MV

width-of-change 100%

Setting$- -~ -

.

A
Start of A.T. execution

End of AT,

e

Time
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B Fine tuning (F.T.)

The parameters in the tuning mode (setting level 1) are used for fine tuning,

The required levels for improving the level of ES100X control performance
are set in the “hunting inhibit required level,” “overshoot inhibit required
level,” and “response improvement required level” parameters. However,
note that only two of the improvement parameters can be set simultaneously.
Each of these parameters can be set in five stages. The larger the parameter
setting, the greater degree of requirement is.

When you have set the required level of improvement, execute fine tuning
on the PID set No. designated in the “F.T. execution” parameter. When the
PID set No. is designated to “0”, the immediately previous fine tuning result
is canceled.

After you have executed fine tuning, the settings of all improvement
parameters are automatically reset to “0”, so improvement parameters must
be set again before executing fine tuning.

l, Setting Example I

l Hunting inhibit requirement I

In this example, let’s set the hunting inhibit required level to “3” and execute
fine tuning.

Press the key until the TUNE LED lights.
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Press the [w] key until the No.1 display indicates Htin k.
Press the or [a#] keys until the No.2 display indicates “3'. When “3” is
displayed, press the key.
Press the [w)] key until the No.1 display indicates F &.
Press the [z%] or [&#] keys until the No.2 display indicates “7”. When “7” is
Hunting : ENT
roquired displayed, press the key.
level 3
Press the key.
F.T.
execution
Fine tuning ¢ Only up to two of the improvement parameters can be set simultaneousty,
limitations + PID is not automatically corrected when the “I”” parameter is set to “0” or ON/OFF control system.
+ When “cascade open” is selected in a cascade control system, fine tuning is executed on the
secondary loop PID parameters. Hence, the PID set No. setting is meaningless. The PID set No.
setting is valid when “cascade closed” is selected.
Whatis “fine  For a description of “fine tuning,” see 1.7 Fine Tuning (page 1-12).
tuning”?
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4.1 ON/OFF Timer

B Timer operation The timer is reset when the “timing run/reset input” signal is set to state “0”.

This has the same result as the timer being returned to the start of timing
operation.

Also, the timer is paused when the “timing run/hold input” signal is set to
state “0”.

Accordingly, timing operation is carried out when both the “timing run/reset
input” and the “timing run/hold input” signals are both set to “1”.

After the timing operation has started, timer output is switched from OFF to

ON when the ON time set by these timer parameters is reached, and from ON
to OFF when the OFF time is reached.

o
resat ] L]
o

o L

1
i
1
H
§

1
1
1
i
]

Timer time

Timer output ‘ l r—.

B Configuration of The ON/OFF timer parameters are organized in tables. Tables 1
parameters

to 4are provided for timers 1to 4, respectively. The following five
parameters are set to each of the tables.
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ON/OFF timer table < » Timing run/reset
Table No. 112134 * Timing run/hold
Timing run/reset input  Time unit

Timing runhold input [A] » ON time

Time unit « OFF time

ON time

OFF time




B Setting
parameters

! Setting Example I

® Setting table

® Timer operation

Set the parameters of the ON/OFF timer setting mode (setting level 2). The
timer No. is displayed onthe BANK display. Designate the desired timer No.

by pressing the [«] or [B~] keys.

The timing run/reset signal is set in the “timing run/reset input” parameter,
and the timing run/hold signal is setin the “timing run/hold input” parameter.
The target digital data for each of these signals is designated by codes. Select
the desired digital data from the arguments used for digital operation

assignments.

Set the time unit in the “time unit” parameter.

Set the ON time in the “ON time” parameter, and the OFF time in the “OFF
time” parameter. Note that the set time varies according to the time unit as

follows:
Time Unit Setting Range
Seconds, minutes, hours ~1 to 9999
10 hours -1 t0 5000

When the “ONtime” parameter is set to “~17, the timer output is not switched
from OFF to ON. When the “OFFtime” parameter is set to“~1”, timer output

is not switched from ON to OFF.

In this example, let’s set the ON time to 20 minutes and the OFF time to 30

minutes to timer 2.

We shall also set the “timing run/reset input” parameter to digital input 1, and

the “timing run/hold input” parameter to digital input 2.

Table 2

Parameter

Setting

£ 20 ¢ Timing run/reset input

1: digital input 1

{202 Timing run/hold input

2: digital input 2

£204 Time unit 1: Minutes
F204 ONtme 20
208 OFFtime 30

Digital input 1 ___j

Digital input2__ | | !

Timer time
{min)

Timer output




4.2 Digital Operation Assignments

M Types of operation

Chapter 1 introduced the digital operation assignment function, This section
describes how to assign digital operations.

Assigning digital operations involves preparing operation tables, and setting
data to these tables using parameters. Use symbols when entering to the
operation tables in order to make verification of settings easier.

Enter the operation end code “END?” at the end of the operation.

The fundamental principle of digital operation assignment is that I/O
terminals are connected to internal functions. “BUF” is used for connections
for output without operation.,

Six logical operations are available: NOT, OR, AND, NOR, NAND and
XOR. These can be combined to make a single assignment content such as
“output hold.”

The following table lists these logical operations and their functions.

Operation Symbol Argument 11 Agument 2| Result | Operation Symbol Argument 1] Argument 21 Result
END — — —_— 0 0 1
0 — 0 1 0 0
BUF —-{ P s [ L. S NOR :Do— ---------------- S
ST I N o
— 1 1 0
NOT —Do—— R P S L.
1 — 0 0 “__0__“ 1
0 —— 1 0 1
—---9-—---------—-----0----- NAND } --------------------------
OR :D__ 1 ] 0 1 — 0 tl 1
0 1 i 1 1 0
1 1 1 ] 0________0 ________ 0 ]
0 (o} 0 1 0
R N - XOR :)D— --------------------- L.
wo | ) [T L T o
b 9‘_ 1 __"0_ ) 1 L 0
1 1 1

Operating in-
structions and
digital operation
assignments

Operating instructions (run/stop, A.T. execution/stop, etc.) can be executed

by one of the following methods:

* By setting the controller to the operation mode (setting level 1)

» By executing by or key to which the desired instruction is
assigned

* By using the digital operation assignment function. (For example, oper-
ating instructions can be output from external switches if a digital input is
assigned as an argument.)

“Key protect cancel” and “Integral reset/cancel” cannot be executed by any

method other than digital operation assignment.

Check the content of digital operation assignments by the Digital operation

assignment (assignment destinations) table on page 5-32.



| Assignment * Designate a bank No. by a combination of digital inputs 1 to 3.
Example The weighting for each of these inputs is as follows:
Digital input 1: 1 Digital input 2: 2 Digital input 3: 4
For example, when designating “bank 5,” the digital inputs are as follows:
Digital input 1 = “1”
Digital input 2 = “0”
Digital input 3 = “1”
» Whenevent output 1 is setto “1”, itis output to digital output 1 as an alarm.

However, note that the output of the alarm output is held when digital input
4issetto “1”,

The following table shows the operation table assignments.

Operation Table Ssitings
Table No. 1 2 3 4 BNKO 40
oot 4000 | ko | Bkt | BNK2 | DO — 41
= lowain d§ {0 | BUF | BUF | BUF | OR Destoation | BNK2 42
[+]
& et J 8 8 11 D11 D2 | D3 | EVi DO1 1
g’ Argument 2 dﬂ ’E - - - DO1 END Y
Noperatn J 1@ | END | END | END | AND BUF 1
k] Operation
& |Agumentt dae ) —_ — N1 OR 3
§ w2 d 0281 — - - Di4 AND 4
‘g Operation d B 3 B END 813 1
S et g J { - Di2 2
§ Aigumant 2 daae - D3 3
% operaton of F1Y [3 Agument| g 4
B |agmett J O Y 4 Dot | 141
§' Argument 2 d ﬂ qE EVi 21
N1 211
Tables 110 3
Assign digital inputs 1 to 3 (D11 to 3) as they are (BUF) to bank Nos. 2°to
22 (BNKO to BNK1)
DiY o———~>——-o BNKO
DI2 o—-—-—-—>——o BNK1
DI3 o——-—->—-—o BNK2
Table 4

Assigns event 1 output (EV1) to digital output 1 (DO1). However, note
that output is held until digital input 4 (DI4) becomes “0”".

1

EV1 Qe }-—0 DOt
Dl4 o———————[_

s




4.3 Analog Operation Assighments

B About operation
data

E Sequence of
operation execu-
tion

Group 1

Chapter 1 introduced the analog operation assignment function. This section
describes how to assign analog operations.

Assigning analog operations involves preparing operation tables, and setting
data to these tables using parameters. Use symbols when entering to the
operation tables in order to make verification of settings easier.

Enter the operation end code “END” at the end of the operation.

Operations are floating-point operations on seven effective digits with
full-scale normalized t0 0.0 to 1.0,
The data range is ~3.40 x 10% to 3.40 x 10%,

In order 1o handle normalized data, data must be normalized before using
numerical data for operations.

For example, when setting “~200 to 1300°C” as the input range, full-scale
is 1500. So, if we normalize 100°C, the data is calculated as follows:

(100 ~ (-=200))/1500 = 0.2
Accordingly, use the numerical value “0.2” as data equivalent to 100°C.

Time data is normalized by one of the following two methods:

» Normalize the time constant of first order lag filters and differential time
to 1/100, (set 100 seconds to 1.0)
For example, 30 seconds is normalized to “0.3”

« Normalize the dead time and move average time to 1/1000. (set 1000
seconds to 1.0)
For example, 200 seconds is normalized to “0.2”

The sequence of operation execution is determined according to assignment
destination group, and operations are executed in order of table No. within
the same group.

In a cascade SP control system, operations are executed between the control
operations of the primary and secondary loops.

Group 2

Py

Analog output 110 3
Remote SP » Control operation . ©0 outp
PV bias value (PVC) Analog user buffers 110 8

Prirnary loop tracking
Secondary loop PV

Feed-forward amount ‘
MV tracking valus Group 3
MV at stop Cascade SP




.Types of opera- The fundamental principle of analog operation assignments is that I/O
tion terminals are connected to the internal functions within the analog system.
“MOV?” is used for connections when assignments do not require operation.

23 operations are available. These can be combined to achieve complex

control operations.

The following table shows the types of analog operations and content of

operation.

Symbol Description Argument 1 | Argumert 2
END End of operation — —
MOV Argument 1 s transferred directly to the operation result. Argument 2 is ignored. | Data —
ADD Argument 1 is added to argument 2 {o obtain the operation result, Data 1 Data 2
sua Argument 2 is subtracted from argument 1 10 obtain the operation result. | Data 1 Data 2
MUL Argument 1 is multiplied by argumant 2 10 obtain the operation result. | Data 1 Data 2
DIV Argument 1 is divided by argument 2 to obtain the operation result. Numgrator | Denominator
ABS The absolute value of argument 1 is taken to ablain the operation result. Argument 2isignored, | Daita —
ALY Argument 1 is added to argument 2 and divided by 2 to obtain the operation result Data 1 Data 2
SLH The larger of the two values argument 1 and argument 2 is taken to be the operation resutt. Data 1 Data 2
Sl The smaller of the two values argument | and argument 2 is taken to be the oparation result, | Data 1 Data 2

The square root value of argument 1 is calculated taking argument 2 as the Low-cut
SQR low-cut point to obtain the operation result. If argument 1 is smaller than or | Data h

equal to 2 {low-cut point), the operation rasult becomes 0. point
LAG 104 | Firstorder lag of argumant 1 s caloulatect taking axgument 2 as the time constant to obtain the cperation fesuit, Data Time constant
SCL1 10 4 | Straightine approximation of argument 1 is calcutsted to oblaln the operation result, Argument 25 ignored. | D1 -
FNC1, 2 | Broksnine approximation of argument 1 is calculated to sbiain the operation resut, Argument 2is ignared, | Data —
LED1, 2 | The difarenial of argumant 1 s calculated by aking argument 2 as the ifsrertiol fime to obtain the operation resut, | Diata Differential time
DED Argument 1 dafa is delayed by taking argument 2 as the dead time. Data Dead time
MAY Argumen§ 1 data is sgmpled by' taking the time of argument 2 as the Data Move i

average time to obtain the moving average. average time
gm}i t%% Used for mixed operations. (See page 4-12.) Data 1 Data 2

LAGT to 4, LED1, 2, DED and MAV can be used only once in all tables. Also, data other than analog
operation parameters 1 1o 32 and fixed data cannot be used for argument 2,

B Arguments and operation results
® Extraction of The operation result is “0” at the low-cut point.

square root (SQR)

4

S~ Operation result

Low-cut point

Py

Argument 1 (input data)

it
Argument 2
@ First order lag Argument 2 (time constant) influences argument ! (input data) in sucha way
filters (LAG1-4) that the operation result is 0.63 times the input data.
4
R Argument 1 {input data) .
3 Operation result
063A
‘Argument 2‘ 4 - mi
{time
constant}
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@ Straight-line
approximation
(SCL1-4)

® Broken-line
approximation
(FNC1-4)

@ Differential
(LED1, 2)

Approximation characteristics are determined by setting the 2-point (P1
and P2) coordinates (inputs 1 and 2, outputs 1 and 2) in the “straight-line
approximation” parameter in the setting level 1 technical mode.

In the following example, the operation result becomes B when the opera-
tion is carried out on input A.

Operation §
results
Quitput 2
P2
B i
&
Output | fremmmmees %51
Input 1 A Input 2 Argument 1 "

(input data)

Approximation characteristics are determined by setting the 10-point (P1 to
P10) coordinates (inputs 1 to 10, outputs 1 to 10) in the “broken-line
approximation” parameter in the setting level 1 technical mode.

The points for determining the approximation characteristics must be set so
that the value of the point Nos. increases in the ascending order. If the setting
of an input or an output is smaller than the value of the previous point, that
point is ignored.

The following figure shows an example of a broken-line approximation
made up of six points. Inthe example, the operation result becomes B when
the operation is carried out on input A. Also, point 5 is not used as a broken-
line element as its value is smaller than that of input 4.

Operation 4
results PS5 ls invalid as the value of input p5
5is smalter than or equal input 4 PE
P4
Cutput 3 Tps
B et i
|
QUIPUL 2 ey o i
Qutput 1 P1 i
§ ;
% i .
Input 1 Input2 A Input 3

Argument 1 {input date)

Argument 2 (time constant) influences argument 1 (input data) in such a
way that the operation result decreases by 0.63 times the input data.

Argument 1 {input data)

0.63A

Operation results

=S
Argument 2 Time

(time congtant)




® Dead time (DED) The operation result is delayed by the “dead time” (argument 2) applied to
the input data (argument 1).
As input data is sampled to obtain the operation results, data between
samplings is linear-interpolated to obtain the operation result.

'Y ,
Argument 1 (input data) Operation result

Argument2 T“xm:
{dead time) =
® Move average Input data (argument 1) is sampled by taking the time of the move average
(MAV) time (argument 2) as the sampling period to obtain the moving average. Data

between samplings is linear-interpolated.

'The move average value produces a smooth curve on the input data as shown
inthe figure below. As such, itiseffective for inputs containing a large noise
component.

4
Argument 1 (input data} Operation result

CHAPTER 4

Argument2 | _Time
(move average lime)

B Assignment examples

® Analog I/O Analog input 1 is taken as the PV, and the manipulated variable (MV) is
assignment taken as control output 1 (analog output 1). Transfer output (analog output
3) is used to externally monitor PV,

The following table shows the operation table assignments.

Operation Table Settings
Table No. 1 2 3 4 PV 1
fsement OO0 | v — | AO1 | A03 | Jasigmen| AOT 11
“lowmien R0 ] mov MOV | MOV AO3 13
% Argumsnt 1 HB ’ : Al MV PV — 0
§'Argumemz Ha ,'e — — — | END 0
omation O S0 | enp END | END MOV 1
% Argurmant 1 Haa ,‘ — - — —_ 0
Sz ROOZ | — = [ =l 1
Al 41
My 60
Table 1
Assigns analog input 1 (All) to PV (PV) as it is (MOV).
Table 3
Assigns the manipulated variable (MV) to analog output 1 (AO1) as it is
MOV).
Table 4

Assigns PV (PV) to analog output 3 (AO3) as it is (MOV),
(Table 2 is not used, so disable its assignment destination.)



@ Scale adjustment
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When adjusting two inputs of two sensors with differing full-scales on a
2-input controller, normalized data is returned once to the temperature
scale before it is calculated. (However, note that the decimal point is
ignored in this instance.) After the data is calculated, it is changed back
again to normalized data. Straight-line approximation is utilized to per-
form this data conversion.

In the following example, full-scale of analog input 1 is setto 0.0 t0 600.0°C,
full-scale of analog input 2 is set to ~10.0 to 50.0°C, and the value obtained
by adding the two inputs is assigned to PV,

Operation 1

The data of analog input 1 is converted

to the temperature scale.

Operation 2

The data of analog input 2 is converted

to the temperature scale.

Operation 3

The data of the two inputs are added.

Operation 4

The result of addition is normalized.

The characteristics of each of these

Assignment Table

Table No. 1
S RGO | v |
= |owrin B 18 | scLt ! 2
}% ArgumemiRﬂ ;‘ .' Al ; 41
8l AG (2| — |
Slowaion OO0 | sciz i 22
}% hgumen 1 £ sa i1 Az ; 42
g' wpmet2 3022 | — é
@ | Opsration RO30 | oo ' 2
'}% Argumemﬂag ’ N1 E 71
8 sz QO S| N2 | 72
‘é Qperation RBL‘U SCL3 § 23
Sl AOY I ns | 73
é Argument 2 R qu — f
'g Operation HUSB END § 4}
® |Aguren 1 1 85 - 3
§ Argument 2 HB S_e — %

straight-line approximations are as fol-
lows.

{level 1)

Straight-ling approximation: Technical parameter
mput1 P 439 0.000
nputz 0 J F 4 1.000

 fown P43§ 0.000
opitz B J I 6.000
put1 |2 33:1 0.000

5 Input 2 9535 1.000
ot B339 ~0.100
oupu2 7 o 4 £} 0.500
nput 1 P‘m 0.000

. mpuiz I Y I 6.000
ouput1 2 QY F 0.000
ouputz B8 o 4 &f 1.000




4.4 Mixed Analog/Digital Operation

@ About operation
No.

@® How to use
operations

I Operation Example I

Chapter 1 introduced the mixed operation assignment function. This section

describes how to actually use this function.

The ES100X is provided with a common data area for sharing the results of
digital and analog operations. Up to eight sets of data for expressing the

states “1” and “0” can be set to this data area (DA1-8).

In digital operations, this area is used for arguments or assignment destina-
tions. In analog operations, this data area is used for input and output of data

comparison in “SW1-8” and “CMP1-8” operations.

The No. used in “SW1-8” and “CMP1-8” operations corresponds to mixed
operation data “DA1-8”. Forexample, “DA2” is used in operation “SW2”,
and the result of operation “CMP3” is set to “DA3”.

Operation results are as follows.

“SW1-8” operations:
When “DA1-8” is set to “1”, argument 1 is taken as the operation result.
When “DA1-8” is set to “0”, argument 2 is taken as the operation result.

“CMP1-8” operations:

When argument 1is > argument 2, “DA1-8" is set to “1” then the operation
result is “1.0”

When argument 1is <argument 2, “DA1-8” is set to “0” then the operation
result is “0.0”

Analog input 1 and analog input 2 are switched by digital input 1, and either

of these analog inputs is assigned to PV. The operation result is output to
digital output 1 when analog input 1 reaches 90%.

Mixed Operation
Digital Operation Table Area Analog Operation Table
Table No. 1 /V/p_’"\ DA1 Table No. 1

peanment JOOD | oAt | Dot Az | | Deinaion ROCD | Pv
— |oversion  § {00 | BUF | BUF / DA3 \; operien B 53 400 | omr2
Sl J { 1] o0 | oa2 DA4 Sl RO ] A
g‘ Argument 2 dB :E - - DAS § Arguiment 2 R G }E AP1
‘%‘ Operation d B E E END END DA8 E Operation H 3 e 9 SW1
Sl g (| — | — DAT Flhwmett O ] A
§ ngrent2 f B IS 1 — DA8 § wpret2 A3 | A2

‘g Operation Ha 33 END

‘% wgumerct [ £7 34 -

§' Argummznﬂsa —

AP1 (analog speration parameter 1) = "0.9”

About the
“CMP”
operation

When not using the result of “CMP” operation at the analog operation side, assign
the result of “CMP” operation to a point in the table which will not effect the
operation result. For example, if you assign “SW1” to operation 1 and “CPM2”
to operation 2 in the above example, the operation result becomes the result of the

“CMP2” operation, and the result of the “SW1" operation is not reflected on PV.
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4.5 PID Switching

B About PID sets

Onthe ES100X, parameters for PID control are used in groups. These groups
are called “PID sets.” PID sets are organized in tables, up to eight of which
can be set.

PID set Nos.1 to 8 are selected and set to the “PID set No.” parameter in the

[«

bank setting mode. Accordingly, PID control parameters that vary at each

MV lower limit

MV upper limit

selected bank can be used during operation.

PV bias value

If you set the “PID set No.” parameter to “0”, PID sets are automatically

Autometic selecion range upper limit

® Setting param-
eters

selected according to pre-set conditions.

Set the controller to the PID set setting mode (setting level 1).
The PID set No. is displayed on the BANK display. Designate the desired
PID set by pressing either the [«] or [B] keys.

Set proportional band (P), integrated time (I) and differential time (D) to

the “P”, “T” and “D” parameters, respectively.

» When the “P” parameter is set to “0”, ON/OFF control is selected.
However, note that the “P” parameter cannot be set to “0.0” on position-
proportional controllers.

* When the “I” parameter is set to “0”, P control or PD control is selected.
However, note that the “T” parameter cannot be set to “0” in floating control
on position-proportional controllers.

Set the lower limit of the manipulated variable (MV) in the “MYV lower limit”
parameter and the upper limit of the manipulated variable (MV) in the “MV
upper limit” parameter. The following manipulated variables are given
priority over the manipulated variable limitter:

+ Manual MV

* MV at stop

* MV at PV error

When position-proportional floating control has been selected, the manipu-
lated variable limitter will not function.

Set the “PV bias value” parameter in order to calculate a new offset PV after
analog operation assignment. The value set in the “PV offset value”
parameter is added to PV in use in order to calculate the new offset PV,

When PID set selection is set, set the upper limit of the range in which the
PID set No. is autornatically set in the “automatic selection range upper
limit” parameter.

About
tuning

It is easier to use the tuning function on proportional band (P), integrated time (I)
and differential time (D) without setting in the PID control parameters.

First execute auto-tuning. If the results are not satisfactory, then execute fine
tuning.

For details on auto-tuning, see page 3-18. For details on fine tuning, see page
3-20.



B PID set selection  1f you set the “PID set No.” parameter to “0” in the bank setting mode, PID

BID set sets are automatically selected according to pre-set conditions.
se

The data that defines these conditions is set in the “PID set selection data”
parameter in the specification setting mode (setting level 2). The data is
selected from the arguments used for analog operation assignment.

— Set the “automatic selection range upper limit” parameter so that the settings
s;:éggn'c increase in the ascending order of the PID set No. However, note that PID

data set 8 is fixed to 200% full-scale, and need not be set.
240

Automatic By the above settings, the designated subsequent PID No. is automatically
™ selection range switched to each time the value set in the “PID set selection data” parameter

upper timit exceeds the value set in the “automatic selection range upper limit” param-
~ eter even in the same bank.
| Fixed value: For example, in the figure on the left the PID set No. is selected as follows
200% full-scale when the “PID set selection data” parameter is set to PV; PID set 4
(200<PV<250) is selected when PV is 240, and PID set 5 (250<PV<300) is
selected when PV is 280.

® Setting hysteresis  Set the hysteresis in the “PID set selection hysteresis” (specification setting

mode, setting level 2) in order to prevent chattering during selection of the
PID set.

PTER4

' Setting Example I In this example, let’s set the PID set selection data to PV, and the hysteresis
during selection of the PID set to 2%.

As proportional band (P), integrated time (I) and differential time (D) are
calculated by auto-tuning, the “P”, “I” and “D” parameters are not set here.
Also, let’s set the manipulated variable limitter to 0.0 to 100.0, PV bias
to OFF, and the automatic selection range upper limit to 50.

This example assumes that the PID set No. has already been designated.

® Setting table Parameter Settings
Specification {038 PID set selection data 1: PV
setting mode - -
(setting level 2) |} £ 039 PID set selection hysteresis 2.00
PP
- | Calculated by
. auto-tuning
PID set setting d D
mode al L MV lower limit 0.0
tting level 1
(setting level 1) nl H MYV upper limit 100.0
PuS PV bias value 0
RUE Automatic selection range upper limit 50

Operation  The default for the “PID set No.” parameter is “0” (automatic selection) for all
when PID  banks, and the defauli for the “automatic selection range upper limit” parameter is
switching is  “200% full-scale” for all PID sets.

% not required Accordingly, when operation of the program is started using these defaults, PID
set 1 is selected for all banks. In other words, the control target for tuning is only
PID set 1.
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M SP rate-of-change

4.6 Applying SP Settings

limitter

4-14

® Setting table

There are times when you may want to avoid sudden changes in the SP when
changing the local SP (including bank switching).

On the ES100X, the per-second change in SP can be limited by the SP rate-
of-change limitter function.

For example, if you change the SP by 60°C when the SP rate-of-change
limitter is set to 30°C/minutes, the change in SP can be limited so that it takes
two minutes to reach the new local SP.

3
8P

New LSP

LSP setting

Control by SP rate-
of-change limitter

o
| ot

Switching point Time

The SP-rate-of-change limitter operates according to the setting of the “SP
rise rate limit” and “SP fall rate limit” parameters depending on whether the
SP change is in the rise or fall directions, respectively. To disable the SP-
rate-of-change limitter, set both of these parameters to “0”.

l Setting Example |

In this example, let’s set the rate-of-change limit during rise to 20°C/
minutes, and the rate-of-change limit during fali to 10°C/minutes.

' Parameter Setting
?&ﬁﬁg“g‘ef‘;‘;‘“g mode  I" g Time unit of SP rate limits | 1: Ufminutes
Adjustment mode P { 1Y SPrise rate limit 20.0
(setting level 1) P {1% SP fall rate limit 10.0




W Remote SP On the ES100X , two SPs are used: local SP (LSP) and remote SP (RSP).
These two SPs are switched in the “SP mode” parameter (operation mode,
setting level 1).
The following figures shows an example of switching the remote SP mode
and local SP mode during program operation. In this example, the following
operations are carried out.
(1) The local SP mode is switched to from the remote SP mode.
(2) The local SP is changed.
(3) The remote SP mode is returned to from the local SP mode.

[

A‘ RSP | g LSP ! ASP i
SP HSP\&; . ;}//g
o LSP-sRSP

s '

RSP>LSP

LSP changed here 2

e
Time

©® Setting parameters Operation mode (setting level 1)

Parameter Setting
0: Local SP
1: Remote SP

POO8B SPmode

SP tracking When the “SP tracking” parameter is set to “1” (ON), the remote SP at the time of
switching is held after the remote SP mode is switched to the local SP mode until
the local SP is changed.

SP tracking is not carried out when the remote SP mode is switched to from the
local mode.
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4.7 Checking Data

The check mode (setting level 1) is used to monitor 30 data items. The following
table shows the parameters and the items that each parameter monitors.

Parameter

Monitor Description

P20 | Heater current monitor

Monitors CT input for use in heater current
detection. When the current exceeds 55.0 A,
§5.0 and - - - - are displayed alternately.

P202 Analog input 1 type monitor Monitors the type of analog input 1.

P203 Analog input 2 type monitor | Monitors the type of analog input 2.

P84 PF1 key type monitor Monitors the function assigned to the [pF1 key.
P285 PF2 key type monitor Monitors the function assigned to the [prg key.
P20 PID set No. monitor Monitors the PID set No. currently in use.
P208 ON/OFF timer 1 monitor

PEld ON/OFF dimer 2 monitor Monitors the time of ON/OFF timers 1 to 4.
P2 {0 ON/OFF timer 3 monitor

P2 ! ! ON/OFF timer 4 monitor

P¢ i@ ON/OFF counter 1 monitor Monitors the ON/OFF count of digital control
P2 13 ON/OFF counter 2monitor | B o e s
P2 4 ON/OFF counter 3 monitor and target output is as follows:

P2 {§ ON/OFF counter 4 monitor Counter 1: Control output 1

P2 16 ON/OFF counter Smonitor | el TP ENE 010
P2 {71 ON/OFF counter 6 monitor

P2 {8 ON/OFF counter 7 monitor

P2 13 ON/OFF counter 8 monitor

P220 ON/OFF counter 9 monitor

P22 ! ON/OFF counter 10 monitor

peee
Pae3

ON/OFF counter 11 monitor
ON/OFF counter 12 monitor

P22y
p225
P22

Ped1

2-PID/2-PID + fuzzy logic monitor
Potentiometer input monitor
Heating-cooling/standard monitor
Cascade/standard monitor

Monitors the currently selected control system.

Pade

BCD communications/digital
I/O monitor

Monitors how the expansion auxiliary 1/0 con-
nectors.

P23

Control operation cycle monitor

Monitors the cycle in which the manipulated
variable is updated.

L+ 1H

ROM version No. monitor

Monitors the ROM version of the ES 100X,
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Conventions Used
_in This Chapter

Parameter name

Setting mode
.

Describes the functions of
the parameter. T—

Comment

Describes the function,
range, unit, etc.

in the check mode, this itern ™™

describes the monitor, and
the icon changes as follows:

Additional |
Describes additional informa-
fion required for each of the
parameters. The icon on the
page may change according

\
PF1 key type

L0091 pr2keytype

to the description.

scribed

: :
Function

Comment

Sets the function to be assigned to the 7] and [FF keys.

When you have set this parameter 10 “17 (monitor iter selection), each press of the
assigned key ([F7 or (F/) displays the contents of monitor item parameters 1 to 8 in order

on the No.1 and No.2 displays.

When you have set this parameter to #2” (setting item selection), each press of the assigned
key ([FF] or [P} designetes the contents of setting item parameters 1 1o 8 in order on the

No.1 and No.2 displays.

You can change the content of designated setting item parameters by the [ or & keys.

Set the functions to be assigned 1o the [PF) and [FF keys by the codes in the table below.

Code Description

0 Invalid

1 Manitor item selection

2 Sedting item selection

3 Ruy

2 Stop

5 Runfstop tovession

9 Local setting mode

10 SP mode locslremote inversion
12 AT, executionfeance] invession
13 MYV wucking ON/OYF mversion
14 Feod-forward ONOFF inversion
15 Cascade openfclosed inversion

16 Cascade ON/OFF inversion

1?7 Manuel/suto lnversion

i3 Setting mode local/remote inversion
21 hgital user buffer 1 140 inversion
2 Digital user buffer 2 1/0 inversion

® Related parameters

“monitor fterns 1 to 8" “setting iwms 1 10 8
® Related arvcle

3.4 Key Display and Assignments

Related parameters and items

Example of how io use parameters

Models of the ES100X supporting
the parameter currently being de-

If this icon is not indicated, the pa-
rameter is supported by all models.

Useful things to know

Precautions during setting




Setting Level 2
Specification Setting Mode

5.1 Specification Setting Mode

« The specification setting mode is used to set basic controller operations such as
configuration of the 1/O unit and controller, and assigning functions to programmable
function keys and [pra].

* To switch to setting level 2 from setting level 1, set DIP switch 1 to ON.

+ To switch between the modes in setting level 2, use the key.

* The following table shows the parameters in the specification setting mode and the
page where they are described.

Symbol Parameter Name Page | Symbol Paramater Name Page
L0080 ¢ Analoginput 1 type 54 | O3S | Potentiometer input 5-15
£802 | Analoginput 2 type 55 | F133| Cascade/standard 5-16
003 | Temperature unit 55 | L [J3Y | Operation at power ON 5-16
DDy | Scaling lower limit 56 | F038 yc};iagﬁgggg;ugggg?géntmi} 5-17
£ 805 | scaling upper timit 5¢ 1£036 mgs?tticfn\{p%%rtiona! control) 517
ED0 7 | pecimal point 56 | L0377 SPiracking 5-18
E 008 | PF1keytype 57 L 38 | PID setselection data 5-18
F0BY9 | Pr2keytype 57 | [ 39 | PID setselection hysteresis 5-19
oo { 040D | 8CDcommunications/digital VO | 5-19

to Monitor items 1 to 8 58 | LY || UnitNo. (communications) 5-20
ot {042 | Baud rate (communications) 5-20
£o 8 L 043 | Program tims unit 5-21

1o Setting items 110 8 58 | LYY | Bank selection method 5-21
rges FOYB | Time unit of SP rate timits 5-22
L O2F | Bar graph display item 512 | LD Y9 | Display refreshing cycle 5-22
L0277 Keyprotect 513 | FOG | Line noise reduction 5-23
[ 028 | Directreverse action 513 | A6 1| Motor calibration execution 5-23
L0228 | Secondary loop directreverse acion | 5-14 | £ 1€ 2 | Travel time 5-23
L8030 2PD-PID + tuzzy 5-14
£03 ! Heating-cooling/standard 5-15
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Setting Level 2
Specification Setting Mode

oo I Analog input 1 type

Function

Comment

Designates the type of input connected to analog input 1.
A total of 26 input types are available: 17 temperature sensor inputs, two current input,
and seven voltage inputs.

Set the analog input type by the codes in the table below.

Code Description

0 R 0 to 1700(°C) /0 10 3000(°F)

1 ) 0 to 1700(°C) /0 to 3000(°F)
Default 2 K1 -200 to 1300(°C) /300 to 2300 (°F)

3 K2 0.0 to 600.0(°C) /0.0 to 999.9(°F)

4 A} -100 to 850(°C) 100 10 1600(°F)

5 12 0.0 to 400.0(°C) /0.0 to 750.0(°F)

6 T -199.9 t0 400.0(°C)  /~199.9 to 700.0(°F)

7 E 0 to 600(°C) /0 to 1100C°F)

8 B 100 to 1800(°C) /300 to 3200(°F)

9 N 0 1o 1300(°C) /0 to 2300(°F)

10 L1 ~100 to 850(°C) /~100 to 1600(°F)

11 L2 0.0 10 400.0(°C) /0.0 t0 750.0(°F)

12 U ~199.9 10 400.0(°C)  /~199.9 10 700.0(°F)

13 W 0 to 2300(°C) /0 to 4100(°F)

14 PLO  0to 1300(°C) /0 10 2300(°F)

15 JPt -199.9 t0 600.0(°C)  /~199.9 10 999.9(°F)

16 Pt -199.9 10 600.0(°C) /1999 to 999.9(°F)

17 41020 mA

18 01020 mA

19 0to 10 mV

20 0t0 100 mV

21 +10mV

22 QwolV

23 1toSV

24 Qto5V

25 Oto 10V

@ Related parameters
“scaling lower limit
@® Related article
3.3 Setting I/O Specifications

” “scaling upper limit” “decimal point” “temperature unit”



Setting Level 2
Specification Setting Mode

F082| Analoginput 2 type

Designates the type of input connected to analog input 2.
Select either of current input (4 to 20 mA) and voltage input (1 to 5 V).

Function

Set the analog input type by the codes in the table below.

Code Description
Comment Delaulipp 0 41020 mA
1 ltoSV

2-input (ES100X-0OW -1

[ 003] Temperature unit

Designates the temperature unit (setting: 0 to 16) when thermocouple or platinum
resistance thermometer is selected at the “analog input type 1” parameter. Designate
either of °C or °F.

Function

Set the temperature unit by the codes in the table below.

c ) Code Description
mmen
omme Defaulip ©0 | °C

1 °F

@ Related parameter
“analog input 1 type

¥

See




Setting Level 2
Specification Setting Mode

ron '-{' Scaling lower limit
E UUSI Scaling upper limit
q': Oﬂ '}'I Decimal point

Function

Sets the lower limit, upper limit and decimal point when executing scaling on.

Setthe “scaling lower limit” or “scaling upper limit” parameters by anumerical value, and
the “decimal point” parameter by the codes in the table below.

Comment Parameter Setting Range Unit | Default
Scaling lower limit ~1999 to scaling upper limit —1 U 206
Scaling upper limit Scaling lower limit +1 to 9999 U 1300
Decimal point Ot 3 None 0

The following table shows the settings of the “decimal point” parameter.

Code Description Setting Example
b 0 No digits past the decimal point 1234
i 1 digit past the decimal point 123.4
2 2 digit past the decimal point 12.34
3 3 digit past the decimal point 1.234

@ Related article

® Related parameters
“analog input 1 type

9 G,

temperature unit”

3.3 Setting I/O Specifications

@ About automatic settings
When the settings of the “analog input 1 type” and “temperature unit” parameters have
been changed, the scaling value corresponding to the input range is automatically set.
For example, if you set the “analog input 1 type” parameter as “thermocouple K1,” the

“scaling lower limit” parameter is automatically set to “~200”, the “scaling upper limit”
parameter to “1300” and the “decimal point” parameter to “0”.

5-6




r
(o

|

.
2
€3 i€
s

|

Setting Level 2

Specification Setting Mode

PF1 key type

PF2 key type

Function

S oA
Comment

Sets the function to be assigned to the and keys.

When you have set this parameter to “1” (monitor item selection), each press of the
assigned key ([rFi] or [Pr2)) displays the contents of monitor item parameters 1 to 8 in order
on the No.1 and No.2 displays.

When you have set this parameterto “2” (setting item selection), each press of the assigned
key ([Pr1] or [PF2) designates the contents of setting item parameters 1 to 8 in order on the
No.1 and No.2 displays.

You can change the content of designated setting item parameters by the [#%] or [&#] keys.

Set the functions to be assigned to the and keys by the codes in the table below.

Code Description
0 Invalid
1 Monitor item selection
2 Setting item selection
3 Run
4 Stop
5 Run/stop inversion
9 Local setting mode
10 SP mode local/remote inversion
i2 A.T. execution/cancel inversion
13 MYV tracking ON/OFF inversion
14 Feed-forward ON/OFF inversion
15 Cascade open/closed inversion
16 Cascade ON/OFF inversion
17 Manual/auto inversion
18 Setting mode local/remote inversion
21 Digital user buffer 1 1/0 inversion
22 Digital user buffer 2 1/0 inversion

® Related parameters

“monitor items 1 to 8” “setting items 1 10 8”
@ Related article

3.4 Key Display and Assignments
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Setting Level 2

Specification Setting Mode

01 Monitor item 1

¢« 1 Monitor item 2

E U H E' Monitor item 3

{ D : 3 Monitor item 4

r‘
 ™n
N g

Monitor item 5

Monitor item 6

r
(e
n

r
€3
o

Monitor item 7

£
 nn
-d

Monitor item 8

@ Related parameters

Setting item 3

Setting item 4

Designates items that can be monitored when monitor item selection has been assigned
to the “PF1 key type” or “PF2 key type” parameters. Each press of either the or
key allows you to monitor monitor items 1 to 8 in order.

32 monitors can be designated for each monitoring item.
Set the monitoring item by the codes on the monitor item list (page 5-9).

The default for the “monitor item 1" parameter is “1”, for the “monitor item 2” parameter
“2”, and for “monitor items 3 to 8" parameters “0”.

“PF1 key type” “PF2 key type”

F 0221 Settingitems
F D23 Settingitem6
FO02Y] settingitem7

D281 settingitems

EEEE

Function

Cmment

See

Designates items that can be set when setting item selection has been assigned to the “PF1
key type” or “PF2 key type” parameters. Each press of either the or key allows

you to monitor setting items 1 to 8 in order.

64 settings can be designated for each setting item.

Set the setting item by the codes on the setting item list (page 5-10).
The default for the “setting item 1” parameter is “1”, and for “setting items 2 to 8”

parameters “0”.

® Related parameters

“PF1 key type” “PF2 key type”



Setting Level 2

I Monitor tem List I Specification Setting Mode
Code Monitor Monit Unit
i e ni
No.1 display No.2 display orior rang
PV ! —10to 110%full-scale
! PV Sp Sp. 0 t 100% full-scale u
. . PV | —10w 110%full-scale U
2 PV Manipulated variable (MV) 41 MV 5010 1050 %
3 ; . PV -10to 110%full-scale Y
i Valve opening position o |y o niner 10010 1100%fullscale] %
4 PV Deviation (DV PV [ -10 to 110%full-scale
eviation (DV) DV : 110010 110%full-scale widh| U
5 .
PV Bank clapsed time PV . —10 10 110%full-scale u
6 PV Bank remained time Time : 0.00 10 99.59 *2
7 | Local 5P Bank elapsed time LSP : 0 10 100%full-scale U
8 Local SP Bank remained time Time © 0.001099.59 *2
9 [ P 3 00109999 Fofull-scale
10 .:' i %4 0 to 9999 sec
11 d D 0 to 9999 sec
12 Euw | Event 1 setting
13 Eu @ Ewvent 2 setting
14 Eu 3 Event 3 setting
15 Eu 4 Event 4 setting
16 Eu 5 Event 5 sciting 20010 200%full-scale | Uor%
17 Eu B Event 6 setting
18 Eu 7 Event 7 seiting
19 Eu B Event 8 setting
20 Eu § Event 9 setting
21 Eu IO Event 10 setting
22 Ru ! Analog user buffer 1
23 RU 2 Analog user buffer 2
24 - RY 3 Analog user buffer 3
ffer 4
25 RU 4 Analog user buifer 9999109999 o
26 RU 5 Analog user buffer 5
27 R B Analog user buffer 6
28 RU 7 Analog user buffer 7
29 AU B Analog user buffer 8
Analog user
30 bufer 1 Analog user buffer 2
Secondary loop PV21 —10010 1100
31 1 evievy Secondary loop SP (SP2) SP2C 00101000 %
. L 10, 10.0%futl-
S Local SP (variable) [P 00101000%ulaade | U

*1 In a position-proportional control system, the range is —999.9 10 999.9.
*2 The unit is either minutes: seconds or hours: minutes depending on the setting of the “program

time unit” parameter,

*3 In a position-proportional control system, the range is 0.1 10 $99.9.
*4 When floating control is selected in a position-proportional control system, the range is 1 t0 9999,
*5 When the control system is not position-proportional, the range is 0.0

® When setting is “0”

When the “monitor item 1 parameter is set to “0”, the setting of the monitor item is

treated as “1” (PV/SP).

When the “monitor items 2 to 8” parameters are set to “0”, the parameter is invalid.

® Display at power ON

The content of the “monitor item 1” parameter is displayed when the power is turned

ON in setting level 1.

5-9
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Specification Setting Mode

! Setting item List I

Code Description Setting Range Unit
No.1 Display No.2 Display

1 L§P Local SP 0 to 100%full-scale U
3 Ecnm Bank time 0.00 to 99.59 *q
4 g p #2 0.0 10999.9 % full-scale}
5 . I 3 0109999 sec
6 d D 0109999 sec
7 Eu | Event 1 setting
8 £, ¢ Event 2 sefting
g Euv 3 Event 3 setting

10 Eu 4 Event 4 setting

11 Eu 5 Event 5 setting ~200 to 200%full-scale | U or %

12 Eu b Event 6 setting

13 Euv 1 Event 7 setting .

14 Ev B Event 8 setting 3

15 E. 8§ Event 9 setting

16 Eull Event 10 setting

17 AP i Analog operation parameter 1

18 RP 2 Analog operation parameter 2

19 AP 3 Analog operation parameter 3

20 AP 4 Analog operation parameter 4

21 RFP § Analog operation parameter 5

22 AP & Analog operation parameter 6

23 RP 7 Analog operation parameter 7

24 RP B Analog operation parameter 8

25 AP g Analog operation parameter 9

26 ap i Analog operation parameter 10

27 BPiti Analog operation parameter 11

28 AP |2 Analog operation parameter 12

29 AP {3 Analog operation parameter 13

30 AP 4 Analog operation parameter 14 —1.990 {0 9.999 None

31 AP (% Analog operation parameter 15

32 HP {6 Analog operation parameter 16

33 AP {7 Analog operation parameter 17

34 0P {8 Analog operation parameter 18

35 AP (g Analog operation parameter 19

36 ae2n Analog operation parameter 20

5-10
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Code Description Setting Range Unit
" No.1 Display No.2 Display
37 RPZ | Analog operation parameter 21
38 RPeg2 Analog operation parameter 22
39 RP23 Analog operation parameter 23
40 RP2Y Analog operation parameter 24
41 RPZ2S Analog operation parameter 25
42 APZ2E Analog operation parameter 26 1999 159.999 None
43 AP27 Analog operation parameter 27
44 APZB Analog operation parameter 28
45 RAPZ2Y Analog operation parameter 29
46 AP30 Analog operation parameter 30
47 RP3 Analog operation parameter 31
48 AP3Z Analog operation parameter 32
S| monitoronyy | Lol SP S8 ¢ 001 1000%Mliscate | U
52 [ 47] Fuzzy strength 0.0 10 100.0 %
53 HYS ON/OFF control hysteresis 0.01099.99 %
54 nrfS Manual reset 0.010 100.0 %
53 sLY SPrise rate limit 0.0 10 100.0%fuli-scale U
56 5Ld SP fall rate limit
57 nll MYV lower limit ~5.0 to upper limit —0.1 %
58 nlH MYV upper limit Lower limit ~0.1 to 105.0
59 Alr MV change rate lmit 0.0 (0 100.0 %S
60 Fspe Secondary loop fixed SP 0.0 10 100.0 %
61 Pe Secondary loop P 0.110999.9 %
62 4 Secondary loop I 0 109999 sec
63 dé Secondary loop D 0 to 9999 sec
64 arSe Secondary loop manual reset 0.0 1o 100.0 9%
*1 In a position-proportional control system, the range is -999.9 to 999.9,

*2

*3
*4
*5

The unit is either minutes: seconds or hours: minutes depending on the setting of the *program

time unit” parameter.

In a position-proportional control system, the range is 0.1 t0 999.9.

When floating control is selected in a position-proportional control system, the range is 1 t0 9999.

When the control system is not position-proportional, the range is 0.0.

Reference

® When setting is “0”

When the “setting item 1” parameter is set to “0”, the setting of the setting item is treated

as “1” (LSP).

When the “setting items 2 to 8” parameters are set to “0”, the parameter is invalid.

5-11
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Specification Setting Mode

[ 8281 Bar graph display item

Function

%, displa; 04 5-14 1524
el i Y e T e O e Y v S e Y WY
" BHEEEBEEEEE
Valve opening OO 0O o0 3 &8 2 m
o cl=E=-N=N=N N
Bank elapsed-time %
e = 2 2 § B B B OB
1 1 M I I W - -
] 5 W W B B W N
. -3 or
Deviation display tess -4 -3 -2 0 ! 2
Deviation 1 2 2 £ 2 W I 2
{1Liisegrment) C & OO0 23 &2 M &2
Deviation Cl L3 2 2 O M O m
(2Uisegmeny) ] 0 &0 2 C M B m
B0 B2 C 20 mM = o
Deviation O OO m m .o
(5Utsegment) L O 0 m W N O 0O
Deviation C3 L3 N e O W 0
wee S EEEEEBE
No. display 1 2 3 4 5 8 7 8
Digial outpat m O O 0 23 23
Dighal outpuits 0O B O O 80 & B8 g
© om0 R
Digital user buffers OO 0 O wm O 00 B8 8
T B BEEEEEEE
1 . £ & O 9 o m
1 O &3 B8 0 B
2 B O .3 O B &0 .
3 0O 23 O 0O 0 ca |;m

Set the bar graph display item by the codes in the table below.

EERRERER0D

0000000Ee0 -
00000000ws -
000000000

ORO0000000 -
2000000000

Designates the item to be displayed on the bar graph on the front panel.
11 display items are provided.
The figure below shows the bar graph displays for each of the display items.

RERRERREN]
NRNRRRREER

: 5 Code Description
Comment 0 Manipulated variable (MV)
1 Valve opening position
2 Bank elapsed-time%
4 Deviation (1U per segment)
5 Deviation (2U per segment)
6 Deviation (53U per segment)
7 Deviation (10U per segment)
8 Digital output
9 Digital user buffers 1 to 10
10 Analog user buffer 1

The default varies according to the model of the ES100X.
Standard model: 0 (manipulated variable)
Position-proportional model: 1 (valve opening position)

See

5-12

@ Related article
3.4 Key Display and Assignments

26-34 3544 45-54 55-64 65-74 75-84 8594 65100
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FD2 771 Keyprotect

Function

Comment

Designates key protection.

The key protect function does not work in setting level 2 regardless of the setting of this
parameter.

While executing the “key protect cancel” function during digital operation assignment, all
front panel keys function regardless of the setting of this parameter.

You can designate one of six key protect patterns. In the following
figure, keys inverted in black are disabled keys.

Setting: 0 Setling: 3
PE1 W | gty L] PE1 e | o PEQ

FEEE (4 B BEUE (a] |

b ¥ ] SRRl E»]

@ & 5 @
Setting: 1 Setting: 4

TEWE (a) | ewes (o
SERNCT CEI SEsomo)

5 © = 5 o = ]
Setting: 2 Setting: 5

vEwy () EEE T (a)

[ B ) @@ n@"ﬁ“’&“'ﬂ
5 O Bll|& ©

Default is “0” (key protect OFF)

L0281 Dpirectreverse action

Function

Comment

See

Designates the direction, direct or reverse, in which control is applied to the deviation.
When direct action is set, increase the manipulated variable according to the positive
deviation (current value is greater than the target value). When reverse action is set,
decrease the manipulated variable according to the negative deviation (current value is
smaller than the target value).

Set direct/reverse action by the codes in the table below.

Code Description
Default 0 ‘ Reverse action
1 Direct action

@ Related article
3.3 Setting I/O Specifications
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Specification Setting Mode

roge QI Secondary loop direct/reverse action

Designates the direction, direct or reverse, in which control is applied to the deviation in
the secondary loop when carrying out cascade control.

Function
Set secondary loop direct/reverse action by the codes in the table below.
Code Description
Comment Default 0 Reverse action
1 Direct action

2-input (ES100X-CIW - L)

F 5301 2-PiD/2-PID + fuzzy

Selects fuzzy logic control ON or OFF.

However, note that fuzzy logic control does not function when the “fuzzy strength”
; parameter is set to “0.0", and the “I” or “D” parameters is set to “0” even if 2-PID + fuzzy
Function is selected.

Set 2-PID/2-PID + fuzzy by the codes in the table below.

Code Description
Comment Default 0 2-PID + fozzy
1 2-PID

Fuzzy inference is also used for fine tuning. However, the “2-PID/2-PID + fuzzy”
parameter, is not related to fuzzy inference.

Reference

5-14
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£ro 31! Heating-cooling/standard

Switches the control system to either heating-cooling or standard.

When this parameter is executed, the contents of analog operation assignment tables 2 and
3 are rewritten.

S
Function

Set heating-cooling/standard by the codes in the table below.

5 l Code Description
Comment Default 0 Standard
1 Heating-cooling

Standard (ES100X-AAH-- )

@ Related article
6.1 Heating/Cooling Control

“See

Selects the position-proportional control system.

Set potentiometer input by the codes in the table below.

Code Description
Default 0 Not vsed {(floating)
i Used (closed)

Position-proportional (ES100X-RRP(--[)

@ Related article
6.2 Position-proportional Control
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£033]

Cascade/standard

Function

]

2N

Comment

See

Switches the control system between cascade and standard.

Set cascade/standard by the codes in the table below.

Code

Description

Default 0
1

Standard
Cascade

2-input (ES100X-OWL--{1)

@ Related article
6.3 Cascade Control

Operation at power ON

Function

Comment

5-16

Designates the operation at power has been tumed ON.

¢ Continuation

The run/stop status and auto/manual are held. In the auto mode, the manipulated
variable is the default, and in the manual mode, the manipulated variable is the value at

power interruption.
e Manual mode

The run/stop status is held and the manual mode is entered. The manipulated variable

is the value at the stop operation.

= Stop status

When the stop status is entered, the auto/manual mode is held. If the mode was the
auto mode at power interruption, the manipulated variable is the value at the stop
operation. If the mode was the manual mode at power interruption, the manipulated

variable is at held at the value at power interruption.

Set operation at power ON by the codes in the table below.

Description

Code
Default 0
1
2

Continuation
Manual mode
Stop status
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R D B G e S S R

MV at PV error (except position-proportional control system)

r
3
Ly
wn

r
€3
Ly
o

MV at PV error (position-proportional control system)

Sets the manipulated variable (MV) when either of the following errors occurs.

Parameter Error Type
Function
Bf):,it?;rivrzﬂoiﬁ(z:f pt PV error, A/D error, internal voltage error, cold junction error
p propo {when cold junction compensating system is set to “internal™)
control)
MYV at PV error (posi- PV error, A/D error, internal voltage error, cold junction error

tion-proportional control) { (when cold junction compensating system is set to “internal”)
Potentiometer error (when closed sysiem is set)

During reset, the manipulated variable (MV) at the stop operation is given priority. Inthe
manual mode, the manual manipulated variable is given priority.

Set the manipulated variable (MV) at PV error by the codes in the table below.

Parameter Setting Range | Unit | Default

Comment MV at PV error (except position-
proportional control)

~5.0t0 105.0 % 0.0

MYV at PV error (position-

proportional control) -1,0,1 None 0

CHAPTERS

The following table shows the description of the “MV at PV error” (position-proportional
control) parameter.

Code Description
-1 Closed side output ON (valve fully closed)
0 No output (valve opening held)
1 Open side output ON (valve fully open)

“MV at PV error (position-proportional control)” parameter: position-proportional
(ES100X-RRPLI-{T)

“MV at PV error (not position-proportional control)” parameter: Standard (ES100X-
AAHT-)

@ Related article
6.2 Position-proportional Control

See

517
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SP tracking

Function

Comment

Example of use

5-18

Enables/disables SP tracking.
When set to “ON” and the SP mode is switched to the local SP mode from the remote

SP mode during operation, the local SP is changed so that the local SP value is held at the
SP value used immediately before switching.

Set SP tracking by the codes in the table below.

Code Description
0 OFF
[Defaultp 1 ON
® Related parameter

“SP mode” (operation mode, setting level 1)

The following figures illustrate how SP tracking works when the SP mode is switched
from the remote SP mode to the local SP mode.

SP tracking ON

LSP

sph, RSP

> - -

RSP—LSP  Time

SP tracking OFF
A
5P e RSP g LSP >
LSP //
-

b
RSP—LSP  Time
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o3 BI PID set selection data

L 039] PID set selection hysteresis

These parameters are for automatic selection of PID sets.

With automatic selection of the PID set, the PID set No. is automatically set according to
the setting of the “PID set selection data” parameter. The range in which the PID sets are
selected is designated by the setting of the selection range to the “automatic selection
range upper limit” parameter (PID setting mode: Setting level 1).

The “PID set selection hysteresis” parameter sets the hysteresis for preventing chattering
during switching of PID sets.

e “PID set selection data” parameter
Setthe PID set selection data by the codes within the range O to 63 in the analog operation
S assignment (arguments) table on page 5-40, Default is “1” (PV).
Comment « “PID set selection hysteresis” parameter

Setting Range Unit Default

0.10 t0 99.99 % 0.50

@ Related parameter

“automatic selection range upper limit” (PID set setting mode, setting level 1)
® Related article
See 4.5 PID Switching

BCD communications/digital /0

Designates use of the expanded I/O connectors for BCD communications or digital I/O.
Only one of the BCD communications terminals or digital I/O terminals can be used for
expanded 1/O connectors.

Function

Set BCD communications/digital I/O by the codes in the table below.

Code Description

Comment Default 0 Digital /O
1 BCD communications

Expanded /O connector (ES100X-[_--[JE)

@ Related article
2.4 Wiring Expanded 1/0 Connectors

See

5-19
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L0Y ." Unit No. (communications)

L0 ‘-{E’l Baud rate (communications)

Function

25

I
Comment

5-20

Designates the unit No. and baud rate for terminal communications.

Set the “unit No.” parameter by a numerical value, and the “baud rate” parameter by the
codes in the table below.

Parameter Setting Range Unit Default
Unit Ne. 01099 None 0
Baud rate Dw4 None 3

The following table shows the descriptions of the “baud rate” parameter.,

Code Description

0 1200 bps

1 2400 bps

2 4800 bps

Default 3 9600 bps
4 19200 bps

Communications (RS-232C) (ES100X-2-[201)
Communications (RS-422/485) (ES100X-[1--11040)
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roy 3' Program time unit

Designates the time unit of the “program time” parameter (bank setting mode, setting level
1). Accordingly, this “program time unit” parameter must be set before setting the “bank
time” parameter.

Function

Set the program time unit by the codes in the table below.

- Code Description
Comment 0 Minutes:seconds

Mefault .r 1 Hours:minutes

If you change the “program time unit” parameter setting after having set the time in the
“bank time” parameter, only the display of the previously set time unit is changed.
For example, if you changed the “program time unit” parameter to hours:minutes after
setting “25.30” (25 minutes 30 seconds) using the minutes:seconds setting, the display
changes to “0.25”.

rFoy ‘-fl Bank selection method

Designates how banks are selected.

+ No. designation
The designated bank No. is switched to.

* Time setting
Banks are switched to in bank No. order when each bank time has elapsed. When all
banks have been switched to, bank 0 is returned to, and operation ends. This operation
is called “abridged program operation.”

Bank No. designation Time setting
1 3 1 2 3
SP SPA
L L
Switching A Time m 12 Time
point

Set the program time unit by the codes in the table below.

Code Description

Comment Detault 0 No. designation
1 Time setting

5-21
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ra '-fBI " Time unit of SP rate limits

Selects the time unit of SP riseffall rate limits.

Function

Set the time unit of SP rate limits by the codes in the table below.

e TN Code Description
Comment 0 U/second
1 U/minute
2 Ufhour

® Related parameters
“SP rise rate limit” “SP fall rate limit”
(adjustment mode, setting level 1}

Designates the display refreshing cycle for PV, manipulated variable, etc. in multiples of
the control operation cycle,

Function

Set the display refreshing cycle by the codes in the table below.

5 ; Code Description
Comment [Defauli] 0 1x of control operation cycle
1 2x of control operation cycle
2 5% of control operation cycle

3 10x% of control operation cycle

5-22
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res UI Line noise reduction

Matches the power frequency to reduce inductive noise in the analog input.

Function
Set the line noise reduction by the codes in the table below.
R Code Description
Comment Detauli 0 50 Hz
1 60 Hz

r - u 2
FOS |1 Motor calibration execution

ros E" Travel time

“motor calibration execution” parameter
Calibrates the motor for reading the valve opening position. Aftercalibrating the motor,
the parameter automatically changes to the “travel time” parameter.

Function “travel time” parameter

Sets the time from valve fully open to valve fully closed.

Parameter Setting Range Unit Default
= Motor Calibration None None None
Comment Execution
Travel Time 110999 Seconds 30

Position-proportional (ES100X-RRP- ()

@ Related article
6.2 Position-proportion Conirol
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5.2 Event Setting Mode

5-24

+ The event setting mode sets the specifications for events to be generated for each of
the banks. Set the event setting mode in the “events 1 to 10 setting” parameters (bank
mode, setting level 1).

= To switch to setting level 2 from setting level 1, set DIP switch 1 to ON.
¢ To switch between the modes in setting level 2, use the key.

= Events 1 to 10 can be set.
The parameters for each event are organized in tables.

[«)[»]

Table No. 1121 .. 110
Input data
Judgment conditions
Hysteresis
Standby sequence ON/OFF
Operating conditions

(<[]

» The table No. corresponds to the event No. For example, the conditions of event 1 are
set to table 1. To select the table No., press the [« or [ keys. To select parameters,
press the [a] or [w] keys. The table No. is displayed on the BANK display.

» The following table shows the parameters in the event setting mode and the page where
they are described.

Symbol Parameter Name Page
[ 10 !} Inputdata 5-25
L 102 | Judgment conditions 5-25
[ 103 | Hysteresis 5-28
[ 10Y | Standby sequence ON/OFF 5-26
I 188 | Operating conditions 5-26




Input data

Setting Level 2
Event Setting Mode

b

Functio

Cor}\ment

ee

£ !0

c

Designates which data to apply the event function to.

Set the input data by the codes within the range in the analog operation assignment
(arguments) table on page 5-40. (default: “54” (deviation))

However, note that codes can be set only within the range O to 63.

When the “input data” parameter is set to “0”, the event in the table will not function.

Accordingly, when “0” is set, other parameters in this setting mode are invalid.

@ Related article
3.5 Setting Events

Judgment conditions

Function

SR

Comment

See

Designates one of the following judgment conditions:

Upper limit
Lower limit

Absolute value upper limit
Absolute value lower limit
This parameter is invalid when the “input data” parameter is set to “0”.

Set the judgment conditions by the codes in the table below.

Description

Code
0
1
2
3

Upper limit
Lower limit
Absolute value upper limit
Absolute value lower limit

@® Related parameter
“input data”

@® Related article
3.5 Setting Events

5-25
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r {BB' Hysteresis

Sets hysteresis at event ON/OFF switching.
This parameter is invalid when the “input data” parameter is set to “0”.

Function
Setting Range Unit Default
) 0.00 t0 99.99 %full-scale 0.10
Comment
@ Relaied parameter
“input data”
@ Related article
See 3.5 Setting Events

I 1041 standby sequence ON/OFF

Enables or disables the standby sequence.
This parameter is invalid when the “input data” parameter is set to “0”,

Function
Code Description
Default 0 OFF
Comment 1 ON

@ Related parameter
“input data”

@ Related article
3.5 Setting Events

I 1051 Operating conditions

Designates the conditions under which the event function is activated. The event is
generated only when digital data is designated as “1” (ON) in this parameter. Parameters
effected by the setting of this parameter are the “input data”, “judgment conditions”,
“hysteresis”, “standby sequence ON/OFF” and “event 1 value” parameters. This
pararneter is invalid when the “input data” parameter is set to “0”.

Set the operating conditions by the codes selected from the digital operation assignment
(arguments) table on page 5-34.

i However, note that codes can be set only within the range 0 to 202. To activate the event
nt function at all times, set this parameter to “201” (ON at all times). (Default is 201)

A

@ Related parameter
“input data”

@ Related article

See 3.5 Setting Events



5.3 ON/OFF Timer Setting Mode

Setting Level 2 ‘
ON/OFF Timer Setting Mode

* The ON/OFF timer setting mode is for setting parameters for ON/OFF timer timing

control and timer output ON/OFF time.

» To switch to setting level 2 from setting level 1, set DIP switch 1 to ON.

* To switch between the modes in setting level 2, use the key.

« Timers 1 to 4 can be set.

The parameters for each timer are organized in tables.

Table No. 142

Timing run/reset input

Timing run/hold input

Time unit

ON time

OFF time

RliLd

« The table No. corresponds to the timer No. For example, the conditions of timer 1 are
set to table 1. To select the table No., press the [«] or [B] keys. To select parameters,

press the [a] or [w]keys. The table No. is displayed on the BANK display.

» The following table shows the parameters in the ON/OFF timer setting mode and the

page where they are described.

Symbol Parameter Name Page
20 1| Timing run/reset input 5-28
202 | timing run/hold input 5-28
Feh3 | timeunit 5.98
£ 204 | ONtime 5-29
205 | OFFtime 5.29
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celd !
{2l E'I Timing run/hold input

Timing run/reset input

Function

The ON/OFF timers operate when data designated to these two parameters are both set to
“1” (ON).

The timer is reset when the “timing run/reset input” parameter is set to “0” (OFF).

The timer is held when the “timer run/hold input” parameter is set to “0” (OFF).

Set the run/reset and run/hold inputs by the codes selected from the digital operation
assignment (arguments) table on page 5-34.

However, note that codes can be set only within the range O to 202. (Defaultis “0” (OFF).)
Tables to which “0” is set do not function, and other parameters in the table are invalid.

@ Related article
4.1 ON/OFF Timer

[ EBB' Time unit

Function

Comment

5-28

Sets the time unit of the “ON time” and “OFF time” parameters. This parameter is invalid
when either of the “timing run/reset input” or “timing run/hold input” parameters are set
tO “OH.

Set the time unit by the codes in the table below.

Code Description
[Defaultpp © Seconds
1 Minutes
2 Hours
3 10 hours

The time setting is handled as data with its own time unit. If this parameter is changed,
the displayed time unit is changed for the previously set time setting. For example, if this
parameter is changed to “minutes” after setting to “60” (60 seconds) in second units, the
display indicates “1” (one minute).

® Related parameters
“timing ran/reset input
@ Related article
4.1 ON/OFF timer

5 48,

timing run/hold input” “ ON time” OFF time”



ON/OFF Timer Setting Mode

Setting Level 2

{'Eﬂ‘-{l ON time
.'_'EBSI OFF time

Function

See

Designates the timer output operation.
Sets timer output to ON when the time set in the “ON time” parameter has elapsed.
Sets timer output to OFF when the time set in the “OFF time” parameter has elapsed.
When “~17 is set these parameters are invalid, and the timer output state does not change.
These parameters are invalid when either of the “timing run/reset input” or “timing run/
hold input” parameters are “0”.

When the “time unit” parameter is set to “0” (seconds), “1” (minutes) and “2” (hours):

Setting Range Unit Defauit
-1 10 9999 Seconds, minutes, hours ~1
When the “time unit” paraineter is set to “3” (10 hours).
Setting Range Unit Default
-1 to 5000 10 hours -1

@ Related parameters
“timing run/reset input
@ Related article
4.1 ON/OFF Timer

% K§,

timing run/hold input” “time unit”

5-29




Setting Level 2 '
Digital Assignment Operation Setting Mode

5.4 Digital Operation Assignment Setting Mode

 The digital operation assignment setting mode is for assigning digital operation tables.
« To switch to setting level 2 from setting level 1, set DIP switch 1 to ON.
+ To switch between the modes in setting level 2, use the key.

= Digital operation assignment tables 1 to 30 can be set.
The parameters for each operation block are organized in tables.

<[]

Table 1 Table 2 Table 30
Assignment Rssignment 1 T signment
destig\ation degﬁ‘%xaﬂon ________ ] dessx?nrg{i‘orr: B]
COperations § Operations Operations [ﬂ
1tod 110 4 1o 4

« To select the table No., press the [«] or [ ] keys. To select parameters, press the [a]
or [¥] keys. The table No. is displayed on the BANK display.

» The following table shows the parameters in the digital operation assignment setting

mode and the page where they are described.

di4e

Operation 4, argument 2

Symbol Parameter Name Page
d0080 | Assignment destination o
d0 10 | Operation 1
db ! || Operation 1, argument 1 5.33
d ﬂ : E Operation 1, argument 2
dl208 | operation2 5-31
d ﬂ e Operation 2, argument 1
d02¢2 | Operation 2, argument 2 >
d8038 | operation 3 5-31
d83 || Operation 3, argument 1
d a 3 E Qpsration 3, argument 2 >3
d 04| Operation 4 5-31
d ﬂ Y i Operation 4, argument 1 533
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M

dO0 01 Assignment destination

Function

Comment

See

® Related article
4.2 Digital Operation Assignments

Designates the assignment destinations in the digital operation assignment table.

Set the assignment destination by the codes selected from the digital operation assign-
ments (assignment destinations) table on page 5-32. For details on defaults, see
Appendix, Parameter List.

Tables to which “0” is set do not function, and other parameters in the table are invalid.

db o I Operation 1
dbéhb I Operation 2

db3b l Operation 3
di04b l Operation 4

Function

Set the operations by the codes in the table below.

s I Code | Abbreviation Symbol Code | Abbreviation Symbol
Comment
o | ewp R
1 BUF _D.._ 5 | NOR :D—
2 NOT -—-Do-— 6 | NAND :D»—
s | onm :D~ 7 | xom D..

For details on defaults, see Appendix, Parameter List.
Use the abbreviation when setting up operation assignment tables.
When the “assignment destination” parameter is set to “0”, these parameters are invalid.

When the operation end code “0” (END) has been set, subsequent operations in the table
are invalid.

@® Related parameters

“assignment destination” (digital operation assignment setting mode)
@ Related article

4.2 Digital Operation Assignments

Designates operations 1 to 4 in the digital operation assignment table.
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{ Digital operation assignment — assignment destinationsl
e

Code | Symbol Descripiion Code | Symbol Description
0 - Tnvalig UNDF | Undefined
1 DOY | Digital output 1 66 AT A.T. execution
2 DO2 | Digital output 2 &7 ATSP | A.T. cancel
3 D03 | Digital output 3 68 MAN | Manual mode
4 D04 | Digital owtput 4 69 AUTO | Auto mode
5 DO5 | Digital output 5 70 Lsp Local SPmode
6 DO6 | Digital output 6 71 RSP Remote 5P mode
7 DO7 | Digital cutput 7 UNDF | Undefined
8 DO8 | Digital owpui 8 73 L Local setting mode
9 D09 | Digital output 9 74 RMT | Remote setting mode
10 DO10 | Digital output 10 75 EXT | External setting mode
.. UNDF | Undefined UNDF | Undefined
21 pUl | Digital user buffer 1 79 EVR | Event siandby sequence reset
22 DU Digital user buffer 2 UNDF | Undefined
23 puU3 | Digital user buffer 3 91 RNRS | 1: Run/0: Swop
24 DU4 | Digital user buffer 4 UNDF | Undefined
25 D5 | Digital user buffer 5 93 MNAT] 1: Manual mode/0: Auto mode
26 DU6 Digital user buffer 6 94 LRSP | 1: Local SP mode/0: Remote SP mode
27 DU7 | Digital user buffer 7 UNDF | Undefined
28 DU8 | Digital user buffer 8 97 LCRM | 1: Local setting mode/0: Remote seiting mode
29 DU9 | Digital user buffer 9 98 EXRM| 1: External setting mode/0: Remote setting mode
30 DU10 | Digital user buffer 10 99 EXLC | 1: External setting mode/0: Local setting mode
31 DU | Digital user buffer 11 UNDF | Undefined
32 DUI2 | Digital user buffer 12 103 KPCC | 1: Key protect cancel/0: Key protect ON
33 DU13 | Digital user buffer 13 104 DRRV | 1: Directfreverse action inversion/0: Direcireverse action inversion cancel
34 DU14 | Digital user buffer 14 105 R 1 Integration reset/: Integration reset cancel
35 DUIS | Digital user buffer 15 106 FFOF | 1: Feed-forward OFF/0: Feed-forward ON
36 DU16 | Digital user buffer 16 107 MVTR!| 1: MV wracking ON/: MV macking OFF
UNDF} Undefined 108 CSOF | 1: Cascade OFF/0: Cascade ON
50 | BNKO | Bank No. 20 (weighted 1) 109 CSOP | 1: Cascade open/0: Cascade closed
51 BNK1 | Bank No. 2! (weighted 2) .. UNDF | Undefined
52 BNK?2 | Bank No. 22 (weighied 4) 121 DAl Data 1 for mixed operation
33 BNK3 | Bank No. 23 (weighted 8) 122 DA2 | Data 2 for mixed operation
54 BNK4 | Bank No. 24 (weighted 16) 123 DA3 Daia 3 for mixed operation
55 BNKS | Bank No. 25 {weighted 32) 124 DA4 | Data4 for mixed operation
56 BNKS6 | Bank No. 26 (weighted 64) 125 DAS Data 5 for mixed operation
UNDF | Undefined 126 DA6 | Data 6 for mixed operation
61 RST | Swp 127 DA7 | Data 7 for mixed operation
62 RUN | Rm 128 DAS | Data 8 for mixed operation

*1 Digital outputs 1 and 2 are relay output; digital sutputs 3 to 10 are open-collector output.

*2 When using settings 61 to 82, the setting is ON when the operation result changes from 0 to 1. (pulsed
instruction;
When using settings 91 to 109, operation is switched when the operation result changes. {toggled instruction)

*3 UNDF (undefined) cannot be output.
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Operation 1, argument1 |d 0 3 {| Operation 3, argument 1

Operation 2, argument1 |d Y {| Operation 4, argument 1

Designates argument 1 for the operations in the digital operation assignment table.

Set the arguments by the codes selected from the digital operation assignment {(argu-
ments) table on page 5-34. However, note some controllers have meaningless arguments.
For details on defaults, see Appendix, Parameter List.

These parameters are invalid when the “assignment destination” parameter is set to “0”.
When these parameters are set to “0”, the argument is treated as data fixed to “0”.

@ Related parameter

“assignment destination” (digital operation assignment setting mode)
® Related article

4.2 Digital Operation Assignments

Operation 1,argument2 |d ] 32| Operation 3, argument 2

Operation 2, argument2 (4042 I Operation 4, argument 2

B %
Function

Comment

Designates argument 2 for the operations in the digital operation assignment table.

Setthe arguments by the codes selected from the digital operation assignment (arguments)
table on page 5-34. However, note some controllers have meaningless arguments. For
details on defaults, see Appendix, Parameter List.

These parameters are invalid when the “assignment destination” parameter is set to “0”.
When these parameters are set to “0”, the argument is treated as data fixed to “0”. These
parameters are also ignored in operations where argument 2 is not used.

@® Related parameter

“assignment destination” (digital operation assignment setting mode)
@® Related article

4.2 Digital Operation Assignments
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Digital operation assignment — arguments I

Code | Symbol Description Code | Symbol Description Code | Symbol Description
0 - Tnvalid 84 KPCC | Key protect cancel 168 DU | Digital user buffer 8
i DIl Digital input 1 85 DRRYV | Direct/reverse action inversion 169 DUY | Digital user buffer 9
2 DIz Digital input 2 86 IR Integration reset 170 DU16 | Digital user buffer 10
3 D13 Digital input 3 87 FFOF | Feed-forward OFF 171 DU | Digita! user buffer 11
4 D4 Digital input 4 83 MVTR | Manipulated variable tracking ON | 172 | DU12 | Digital user buffer 12
5 DI5 Digital inpui 5 89 CSOF | Cascade OFF 173 | DU13 | Digital user buffer 13
6 Dis Digital input 6 90 CSOP | Cascade open 174 | DUI14 | Digital user buffer 14
7 DI7 Digital input 7 e UNDF | Undefined 175 DU1S | Digital user buffer 15
g DIg Digital input 8 93 HBAL | Heater burnous alarm 176 DU16 | Digital user buffer 16
. UNDF| Undefined 94 CTAL | ON/OFF count alarm . UNDF | Undefined
21 EV1 | Bventl . UNDF | Undefined 181 | E200 | Internal voltage error
2 EV2 | Bvent2 111 | PEND | Program end output 182 | B210 | Cold-junction error
23 EV3 | Bvem3 112 | STEP | Bank output 183 | E300 | A/Derror
24 Ev4 | Eventd o UNDF | Undefined 184 | B410 | Analog input 1 error
23 EVS | Event3 130 STPQ | Bank No. 20 185 | E420 | Analog input 2 error
26 EVs | Bvem b 131 | §TP1 | BankNo. 2! 186 | E400 | PV error
27 EV7 | Bvem? 132 | STP2 | Bank No.22 187 | E450 | Powntiometer
28 | EV8 | Evem3y - UNDR | Undefined ++ 1 UNDF | Undefined
29 EV9 | Evem9 141 DOt | Digital output 191 | DAl | Daa ! for mixed operation
30 EVig | Bvent 10 142 D02 | Digital output 2 192 DA2 | Data 2 for mixed operation
- UNDFE| Undefined 143 DO3 | Digital output 3 193 | DA3 | Data 3 for mixed operation
61 TM1 | ON/OFF timer ! 144 DO4 | Digital cutput 4 194 | DA4 | Daia4 for mixed operation
62 TM2 | ON/OFF timer 2 145 DOS | Digital output 5 195 | DA5 | Data 3 for mixed operation
63 TM3 | ONJOFF timer 3 146 DO6 | Digital output 6 196 | DA6 | Data 6 for mixed operation
64 T™M4 | ON/OFF tumer 4 147 DO7 | Digital output 7 197 | DA7 | Data7 for mixed operation
. UNDF | Undefined 148 DO] | Digital ontput 8 198 | DA8 | Daia 8 for mixed operation
71 RUN | Run 149 D09 | Digial output 9 o UNDEF | Undefined
UNDF | Undefined 150 DO10 | Digial output 10 200 0 0 fixed data (always ON)
73 AT AT, execution .- UNDF| Undefined 201 1 1 fixed data (always ON} *3
74 MAN | Manual mode 161 DU1 | Digital user buffer 1 202 1R 1 fixed data (always ON) *3
75 LSP | Local SP mode 162 DU2 | Digital user buffer 2 . UNDF| Undefined
76 RSP | Remote SP mode 163 DU3 | Digital user buffer 3 211 N1 Operation results 1
18 LCIL | Local setting mode 164 DU4 | Digital user buffer 4 212 N2 Operation results 2
79 RMT | Remote setting mode 165 DU | Digital user buffer 5 213 N3 Operation resulis 3
80 EXT | External sefting mode 166 DU6 | Digital user huffer 6 214 N4 QOperation results 4
UNDF| Undefined 167 DU7 | Digital user buffer 7

*1 Digital outputs 1 and 2 are relay output; digital outputs 3 to 10 are open-collector output.

*2 This setting becomes the bit data when the bank No. is expressed in binary.

%3 Setting “202” changes to “1” from “0” when the power is mrned ON. From then on, data becomes ON at all times in the
same way as setting 201. For example, when using the setting as the input data of the ON/OFF timer, reset the timer while
the setting is “0” at power ON. Also, when using the setting for operating instructions, the setting can be operated once
only at the change from OFF to ON at power ON,

*4 Settings 111 to 112are set to*1” for adesignated time at output. Designate the time in the “one-shot pulse width” parameter
{setting level 2 technical mode) setting level 2. (Defaultis 1 second.) '

*5 UUNDF (undefined) cannot be output.

5-34



Setting Level 2
Analog Operation Assignment Setting Mode

5.5 Analog Operation Assignment Setting Mode

* The analog operation assignment setting mode is for assigning analog operation tables.

¢ To switch to setting level 2 from setting level 1, set DIP switch 1 to ON.

» To switch between the modes in seiting level 2, use the key.

¢ Analog operation tables 1 to 15 can be set. Operations blocks 1 to 15 can be set.

* To select the table No., press the [« or [B] keys. To select parameters, press the [&]
or [w] keys. The table No. is displayed on the BANK display.

«[»]

Tabie 1 Table 2
Assignment Assignmant -
destination destination N
Operations| Operations
110 15 1015

Table 15
3 i

S 1D
Operations E

11015

* The following table shows the parameters in the analog operation assignment setting
mode and the page where they are described.

Symbol | Parameter Name| Page | Symbo! | Parameter Name| Page Symbol | Parameter Name | Page
ROOD | Geton | 5%

RO {0 | oreratont 537 | RGQB D | overations 537 | A { 1| overstontt | 537
RO ot | TRDB i Sy | (RG] e |
RG 12 | ey ROG2 | et =S
RO20 | opertion2 537 | R{ 7180 | operaton7 537 | R 120 | overstioniz | 5.37
AT ot N I 1 e I e DR I - =
RG22 | domems RO2 | omemz. Ri22| Jamenz

RO 30 | overtions 537 | ROB D | oreratons 537 | B 130 | overain1s | 537
O3 ! sy |, | ROB I Sy | (R3] e |
RO 32 | Somems RGBE | shmeis R132 | chmemz
ROYD | ovemtons 537 | R 9L | operations 537 | B {40 | oversion 14 | 537
ROM ¢ | S |, [ROS 1| S | TR 1| e |
ROY2 | dmens RES2 | vomens Ri42 | Shmenz
ROSL | oesmatons 537 { B {00 | operationto 537 | B 1§ | operatonts | 537
ROS 1| womerr | RO | smeer |, RIS E] S |
ROS | aments RIG2 | s RS2 | cmemz
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RGO I Assignmeht destination

Designates the assignment destination in the analog operation assignment table.

Function

Set the assignment destinations by the codes in the table below.

. Code Symbol Description Range
Comment 0 - Invalid

1 PV 134 -0.1to 1.1

2 RSP Remote SP 0.0t 1.0

3 PVC PV bias value ~1.0t0 1.0

4 CSp Cascade SP 0.01t0 1.0

5 CTV Primary loop tracking 0.010 1.0

6 PV2 Secondary loop PV -0l.to 1.1

7 FFV Feed-forward amount ~1.0w020

8 MTV MYV tracking value

9 STP MYV at stop -9.999 to 9.999

UNDF Undefined

11 AO1 Analog output 1

12 AO2 Analog output 2 -9.999 10 9.999
13 AQ3 Analog output 3

UNDF Undefined

21 AUl Analog user buffer 1
22 AU2 Analog user buffer 2
23 AU3 Analog user buffer 3
24 AU4 Analog user buffer 4 9.999 10 9.999
25 AUS Analog user buffer 5
26 AUb6 Analog user buffer 6
27 AU7 Analog user buffer 7
28 AUS Analog user buffer 8

For details on defaults, see Appendix, Parameter List.
Tables to which “0” is set do not function, and other parameters in the table are invalid.

@ Related article
4.3 Analog Operation Assignments
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AL E D1 operation 6

RO "Ql Operation 7

ROBLO ' Operation 8
ROSLO ' Operation 9

A0 .'_','I Operation 10

Operation 11

x
ny

!

D | Operation 12

o
L

[ | Operation 13

0

Y D1 Operation 14
R {§ D1 operation 15

Function

See

Designates operations 1 to 15 in the analog operation assignment table.

Set the operations by the codes selected from the analog operations list on page 5-38. For
details on defaults, see Appendix, Parameter List.

When the “assignment destination” parameter is set to “0”, these parameters are invalid.
When the operation end code “0” (END) has been set, subsequent operations in the table

are invalid,

@ Related parameter
“assignment destination” (analog operation assignment setting mode)

@ Related article

4.3 Analog Operation Assignments
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Analog operation assignment - operations I

Code | Symbol Operation Argument 1|  Argument 2
0 END | Operation end: Ignores subscquent operations in the table. None None
1 MOV | Transfer: argument 1 is transferred directly as the operation result. | Data None
2 ADD | Addition: argument 1 + argument 2
3 SUB Subiraction: argument 1 — argumeni 2 Data 1 Data 2
4 MUL Multiplication: argument 1 X argument 2
5 DIV Division: argument 1/argument 2
6 ABS Absolute value: | “argument 17 Data None
7 AAV | Added average: (argument 1 + argument 2)/2 Data 1 Data 2
8 SLH The furger of the two values argument 1 and argument 2 is taken as the operation rsult.
¢ Larger of the two values argument | and argument en as the operation result Data 1 Data 2
9 SLL The smaller of the two values argameni 1 and argument 2 is taken as the operation result.
10 SQR Square voot: The square oot of argumens | is calculated taking argnsnent 2 as the low-cut point to obein the operation resalt. | Daia Low-cut point
11 LAGT | First order lag filter 1
: Argument 2 is 1aken as the time constant,
12 LAG2 | First order lag filter 2 E B -
; First order lag of argument 1 ata lme constant
13 LAG3 | First order lag filter 3 & g
14 LAG4 | First order lag filter 4
21 SCL1 Straight-line approximation 1
22 SCL2 | Swaight-line approximation 2 | Conversion of argument 1 using
- — o - Data None
23 SCL3 | Straight-line approximation 3 | straight-line approximation
24 SCL4 | Swaight-line approximation 4
31 FNC1 Broken line approximation 1 Conversion of argument 1 using Dat N
. . N . . . ata one
32 FNC2 | Broken line approximation 2 | broken-line approximation
41 LED1 | Diffcrential 1 Argument 2 1S taken as the time constant b
- : . . ata Differential tim
42 LED? | Differential 2 Differential of argument 1 ¢ ¢
45 DED The dead time of argument 1 is calculated taking argument 2 as the dead time. | Data Dead time
48 MAV | The move average is calculated taking argument 2 as the average time. | Data Average time
51 Swi Switch 1: When DAL=, arguracnt 1 s izken 28 the aponstion resolt, Whes DAY=5, argument 25 taken as the operation restlt.
52 SwW2 Switch 2: Whea DAJ=!, argument | is taken s the operation weull, When DAZ=D, argument 2 is teken as the operation msult
53 SW3 Switch3: When DA=1, arpument | is takes as the operation result, When DAT=D, argument 2 is taken as the operation result
54 Sw4 Switch 4: When DAA=1, argument | {8 taben & the operation eault. When DA4=0, argument 25 takes a8 the operation resull.
55 SWS Switch 5: Whon DAS=1, argument { {s taken 45 the operation result, When DAS=0, argument 2 is takon a5 the operadon result Data Data2
56 SWo Switeh 6: Whea D=1, argument 1 istaken 25 the operstion resul, When DAS=Y, argumeat 2 is taben as the operation result
57 SW7 Switch ¥: Whon DAT=1, argument 1 i5 wken a5 the operation sull, Whes DAT=0, argument 2 is taken as the operation result
58 SWE Swilch 8; When [MAR=!, argument | is taken 2 the opesation tesult, When DAB=S, argument 2 i takien a5 the aperation resull
Comparison 1:
61 CMP1 When argument 115 2 than argument 2, DAL = 1 and the operation result is taken as 1.0,
When argument 1 is < than argument 2, DAY = 0 and the operation result is taken as 0.0,
Comparison 2:
62 CMP2 When argament 1 is 2 than argament 2, DAZ = 1 and the operation result is taken as 1.0,
When argument 1 is < than argument 2, DAZ = 0 and the operation result is taken as 0.0,
Comparison 3:
63 [ 150 When argument 1 {s 2 than argument 2, DA3 = 1 and the operation result is iaken as 1.0,
When argament | is < than argument 2, DA3 = @ and the operation result is vaken a5 0.0,
Cormparison 4,
64 Cripd When argument 1 is 2 than argument 2, DA4 = 1 and the operation result is talken as 1.0,
When argument 1 is < than argument 2, DA4 = U and the operation result is taken 2 0.0. | Data i Data?
Comparison §:
65 CrAPS When argament 11s 2 than argument 2, DAS = 1 and the operation result is taken as 1.0
When argument 118 < than argument 2, DA5S = 0 and the operation result is 1aken as 0.0.
Comparison 6:
65 CMPE When argament 1 s 2 than srgoment 2, DAS = 1 and the operation resalt is iaken as 1.0
When argument 1 is < than argument 2, DA = 0 and the operation result is taken as 0.0.
Comparison 7:
&7 OMPT7 When argament § §s 2 than argument 2, DAY == 1 and the operation result is taken as 1.0,
When argument 1 is < than argument 2, DA7 = 0 and the operation result is taken as 0.0.
Comparison 8:
68 CNVIPS When argoment 1 is 2 than argement 2, DAS = 1 and the operation resoli is taken as 1.0.
When arg 1 15 < than arg 2, DAB = 0 and the operation result is taken as 0.0,

LAG1 o4, LED1, 2, DED and MAVY can be used only once in all tables. Also, data other than analog operation parameters 1 to 32 and
fixed data cannot be used for argument 2 of these operations.
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Operation 1,
argument 1

Operation 2,
argument 1

Operation 3,
argument 1

Operation 4,
argument 1

Operation 5,
argument 1

A06 {]

AS 11

AO8 ]

ACY !

A0

Setting Level:2
Analog Operation Assignment Setting Mode

Operation 6,
argument 1

Operation 7,
argument 1

Operation 8,
argument 1

Operation 9,
argument 1

Operation 10,
argument 1

A4
A5

Operation 11,
argument 1

Operation 12,
argument 1

Operation 13,
argument 1

Operation 14,
argument 1

Operation 15,
argument 1

Function

3

Comment

See

LENH
Ag2e|
LIFEH
Ag42]
RO52)

Designates argument 1 for operations 1 to 15 in the analog operation assignment table.

Set the arguments by the codes selected from the analog operation assignment (argu-

ments) table on page 5-40. For details on defaults, see Appendix, Parameter List.

This parameter is invalid when the “assignment destination” parameter is set to “0”. When

this parameter is set to “0”, the argument is treated as data fixed to “0”.

® Related parameters
“assignment destination” (analog operation assignment setting mode)

@ Related article

4.3 Analog Operation Assignments

Operation 1,
argument 2

Operation 2,
argument 2

Operation 3,
argument 2

Operation 4,
argument 2

Operation 5,
argument 2

A0E2]
RO 2]
RO82]

RGS¢

LR

Operation 6,
argument 2

Operation 7,
argument 2

Operation 8,
argument 2

Operation 9,
argument 2

Operation 10,
argument 2

A2
A2

Ai3d

A 42

Al52]

Operation 11,
argument 2

Operation 12,
argument 2

Operation 13,
argument 2

Operation 14,
argument 2

Operation 15,
argument 2

Function

Coeni

"See

Designates argument 2 for operations 1 to 15 in the analog operation assignment table.

Set the arguments by the codes selected from the analog operation assignment (argu-
ments) table on page 5-40. For details on defaults, see Appendix, Parameter List.

This parameteris invalid when the “assignment destination” parameteris set to “0”, When

this parameter is setf to “0”, the argument is treated as data fixed to “0”.

@ Related parameters
“assignment destination” (analog operation assignment setting mode)

@ Related article

4.3 Analog Operation Assignments
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5-40

[ Analog operation assignment — arguments l

Code | Symbol Description Range Code | Symbol Description Range
0 - Invalid 0010 1.0 80 N10 Operation result 10 :
1 PV PV ~0.110 1.1 81 Ni11 Operation result 11
2 RSP | Remote SP 0010 1.0 82 N12 Operation resuli 12 -3.40 x 1938
3 |PVC | PVbiasvalue ~10t01.0 83 | N13 | Operation result 13 10 3.40 » 10°8
4 CSP | Cascade SP 0.01w01.0 84 | N4 Operation result 14
5 CTV | Primary loop tracking value 0.0t 1.0 85 N15 Operation result 15
6 PV2 | Secondary loop PV ~0.110 1.1 UNDF | Undefined
7 FFV | Feed-forward amoumnt -101020 89 CSPL | Control operation cycle *2
g MTV | MV wracking value 9,999 10 9.999 90 0.0 0.0 fixed data 0.0
9 STP MV at stop ~9.99%9 10 9.999 91 1.0 1.0 fixed data 1.0

10 | UNDF| Undefined 92 | -10 | -1.0fixed daa ~1.0
11 AQO1 | Analog output 1 93 1001 0.01 fixed data 0.01
12 {AO2 | Analogoutput 2 -9999109999 1 94 | 0.1 0.1 fixed data 0.1
13 AQO3 | Analog outpur 3 95 0.5 0.5 fixed daa 0.5
.. IUNDF} Undefined 96 |20 2.0 fixed data 20
21 1 AUT | Analog user buffer 1 97 10.0 10.0 fixed daia 10.0
22 | AU2 | Analog user buffer 2 98 r 7 fixed data 3.141592
23 1 AU3 | Analog user buffer 3 ‘e UNDF | Undefined
24 JAU4 | Analog user buffer 4 101 [ AP Analog operation parameier 1
25 AUS | Analog user buffer 5 999910 9.999 102 | AP2 Analog operation parameter 2
26 | AU6 | Analog user buffer 6 103 [AP3 Analog operation parameter 3
27 JAU7 | Analog user buffer 7 104 |AP4 Analog operation parameter 4
28 | AU8 | Analog user buffer 8 105 | APS Analog operation parameter 5
UNDF| Undefined 106 | AP6 Analog operation parameter 6
41 A Analog input 1 Ol 1.1 107 | AP7 Analog operation parameter 7
42 1AI2 Analog input 2 108 [ AP8 Analog operation parameter 8
UNDF| Undefined 109 [ AP9 Analog operation parameter 9
51 {Sp sp 110 {AP10 | Analog operation parameter 10
52 |LSP | Local SP 001010 111 | API1 | Analog operation parameter 11
UNDF| Undefined 112 | AP12 | Analog operation parameter 12
54 {DV Deviation ~1.lto 1.1 11