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

¢ Friendly

e Intelligent

+ User-oriented

This User’s Manual has been designed specifically for the ES100P programmable type ES100,
and explains its features and mode of use.
Before using your ES100P, thoroughly read and understand this manual in order to ensure

correct use.




i ES100P manuals

A total of three manuals are provided for the ES100P series digital controller as follows:

@ When using the general features of the ES100P series digital controller:

ES100P Digital Controlier
User's Manual (Cat. No. H069-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. HO71-E1-1)

B 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.




@ How this Manual is Organized

@ Learning about the
general features of
the ES100P

@ Setting up the
ES100P

® ES100P operations

® How to use param-
eters

@® Learning about
control using on
the ES100P

@ Troubleshooting

Chapter 1 What is the ES100P?

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 ES100P, names of parts, and typical
functions.

This chapter describes the operations
that you must carry out {e.g. installa-
tion, wiring and switch settings) before
you can use the ES100P.

This chapier describes how 10 use the
front panel keys and how to view the
display when setting the parameters of
the major functions of the ES100P.

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
ES100P, and the key points to remem-
ber in each of the control methods,

This chapter describes whatto 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 voitage
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 coniroller and its Hnes 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.

& If there 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 controller system. In
particular, motors, transformers, solenoids, and magnetic coils have aninductance 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 conwoller 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 10 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 1o 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°C 10 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 (10010 240 V AC at 50 10 60 Hz). At power ON, the prescribed voltage level
must be attained within two seconds.

@ If you remove the controller from its case, never touch the elecronic parts inside, nor allow static
or any other kind of electrical source to contact the controller components.
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This chapter introduces the ES100P. First-time users should read this chapter
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CHAPTER 4 APPLIED OPERATION --eerssrmemeemrmmememsmemecemcanen

This chapter describes operations required for making full use of the
features of the ES100P.

4-1  ON/OFF Timer --cemrome e om oo oo e
4-2 Digital Operation Assignments -------=-===msesememmmmnceeeee
4-3 Analog Operation Assignments --------«=smcammmacm e
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CHAPTER 5 PARAMETERS ----r-nemsmrmsesmememememememecememcmens

This chapter describes the parameters of the ES100P.
Use this chapter as a reference guide.

[Setting Level 2]
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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.

® Almost All Types of Control are Poss:ble on a Single Unit.

» Control is facilitated by using the param lusively for heating-cooling

control.

» You can choose between floaging portional control
systern.

« Control is facxhtate ontroller.

Operanon d-forward

e the digital operation assignment and
"abeg*) the optimum I/O functions to the desired

gned by the digital operation assignment function.

= You can use the 4 ration assignment function to process data to achieve control
operation for analog You can also use the analog operation assignment function
io process control operation in order to output the control operation results as analog
output.

® Enhanced Programming Functions
¢ You can set up to 99 program pattems consisting of up to 100 steps (a maximum of 400
steps) in a single pattern.
* ¥ ou can not only use the pattern by switching, but can also run the same programs using
the repeat function and linking patterns together.

*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

The figure below shows the main parts of the ES100P, and describes each of

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

& Main parts
their functions.
description.
Rear case
Contains the main unit.
DIP switches P page 2-4

setting leval.

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

2P

%

Front panel

Holds the keys and displays for indicating settings and
control status. Indicators and keys not requirad during
running of programs are located inside the cover.

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

AWV, WAV \"\'W\'\‘

Output unit P page 22
Install this on the sockets inside the main
unit. Select the output unit matched to
the output specification.

= This is already installed on position-
proportional controliers (ES100P-RRPLT- [,
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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

Program
No. display

;

iy

-4

Output PV No.1 display
A I
B 06§08 ¢80
o No.2 display
TIME
My @ 2 3 ®
Cperation Oneration status indicators 2]
status T R T,
indicators 1 = Program No. display
Cx
Bar graph PE1 § PIN | AUN | Pr2 Front panel keys
HHHH
LSP status PUSH-OPEN
indicators
ES100P
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 (QUT1, OUT?2) and
auxiliary outputs (SUB1, SUB2) are ON,

These indicators display the operation status,
RUN lights when the program is running,
HOLD lights when the program is in hold status.
RST lights when the control is in reset status,

These indicators display the current control status.

* RMT LED : Lights when the current mode is set to remote or extemnal,

* FSPLED :Lights when the SP mode is set to a fixed value.

* ATLED  :Flashes when auto-tuning is being executed,

* WAIT LED : Lights when the program is in wait status, and flashes when a wait alarm
occurs.

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

When setting and running the program, the PTN display indicates the pattern No. and the
STEP display indicates the step No. When setting table parameters, the STEP display
indicates the table No.



LSP status

indicators

Front panel
keys

;

 Front panel (inside cover)

Setting level 1
mode Indicatars

~Selkey

Shift keys

Up/Down
keys

Enter key
 Edit key
Auto/Manual key

RS-232C
jack

These indicators display the status of the local SP during execution of the program for the
currently executing step.

o =3 :Lights when the running program step is ramp up.

* =1 :Lights when the running program step is soak.

e [~ : Lights when the running program step is ramp down.

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

The PN key advances pattems.

The Ru¥ key starts execution of a program,

CHAPTER 1

Seiting level 1 mode Up/Down keys

indicators
. o, (=
OPH TUNE chsm PiD . 6
J o I
Set key SE ADS CHE k G ’
D =im®
FE555C Aok 0 O v SRE M
Lo, DEL ~
. Aute/
Edit key Shift keys Enter key Manual key

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

OPR LED  : Operation mode
TUNE LED : Tuning mode

PRGM LED : Program setting mode
PID LED : PID set setting mode
ADJLED  : Adjustiment mode

CHECK LED: Check mode
Designates the first parameter in sach setting mode.
Pressing the [w| key designates the next parameter.
Pressing the [ 4] key designates the previous parameter.
Pressing the [p] key designates the next table No.
Pressing the [«] key designates the previous table No.

Each press of the [z key increments values by 1, and each press of the [w#] key decrements
values by 1. The display remains dim until the key is pressed.

This key is used to enter a setting. When pressed, the dim display changes to a lit display.
This key is used for editing programs.

Each press of this key switches between auto and manual modes.

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.
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1.3 Input and Output

H Layout of /O
terminals

B input
@ Analog input 1

® Analog input 2
®CT input

@ Potentiometer
input

® Auxiliary input
(digital input)

The ESI00P rear panel is provided with terminals and expanded /O
commectors. 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.

B3

~ I n}w

¢ A total of 26 analog input terminals are available: 17 temperature sensor

inputs (thermocouple and platinum resistance thermometer), seven volt-
age 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 ES100P. You can choose
either of voltage input or current input in parameter settings.

Terminals are provided on standard ES100P (including heating-cooling
models) for CT input for use in heater current detection.

Terminals are provided on position-proportional ES100P for potentio-
menter input for use in valve opening measurement,

Of the ES100P on which auxiliary inputs can be used, up to eight auxiliary
input terminals can be used on models provided with expanded /O
connectors, and up to three auxiliary input terminals can be used onmodels
not provided with expanded [/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 run, reset and advance are assigned to the auxiliary input
terminals

On ES100P provided with expanded I/O connectors, the auxiliary input
terminals cannot be used when using BCD communications. BCD
communications is switched to in parameter settings.



B Output

@ Control output  Two control output terminals are provided: control output 1 and control
(analog output) 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 vnit 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 userneed
not to obtain a separate output unit.

CHAPTER

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

® Auxiliary output ¢ Ten auxiliary output terminals are provided: auxiliary outputs 1 to 10.
(digital output) « Auxiliary outputs 1 and 2 are for relay output, and auxiliary outputs 3 to

10 are for open-collector output.

o Auxiliary outputs 3 to 10 sometimes cannot be used depending on the
model of ES100P.

« Qutput 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 ES100P provided with expanded
I/O connectors, auxiliary outputs 3 to 10 cannot be used.

# Terminal On the ES100P, the functions of I/O terminals are determined by the “operation

names and  assignment function.” 'That is, inputs correspond to arguments, and outputs

operation correspond to assignment destinations. Sometimes, however, the terminal name

assignments  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 Assign- . Argument or
Terminal Name | 500 Destination Terminal Name Assignment
Destination
Control output 1 Analog output 1 Transfer cutput Analog output 3

Conwol output 2 Analog output 2 Auxiliary input 1 Digital input 1
Auxiliary output 1 Digital output 1 Auxiliary input 2 | Digital input 2
Auxiliary 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 ES100P 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 setting mode (available only in the manual

mode)

Operation mode

Tuning mode

Program 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 ES100P.

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

On the ES100P, you can use one of local SP (LSP), remote SP (RSP) and
fixed (FSP) as the set point (SP). Each of these SPs is designated in an “SP
mode.”

@ Local SP mode Execution of programs is started in the Jocal SP mode. Inthe local SPmode, g
the SP is calculated from the “local SP” parameter set for each of the
programmed steps.

When another mode is switched to from the local SP mode during program
execution, the SP changes. The program, however, continues 10 advance as
instructed.

CHAFTER |

® Remote SP mode  In the remote SP mode, the resalt of analog operations that takes the
assignment destination as the “RSP” is used as the SP. This 8P is called the
“remote SP.” ,
The remote SP mode is set, for example, when controlling extermal analog
input data (using analog input 2} as the SP.

@ Fixed SP mode In the fixed SP mode, the setting of the “fixed SP” parameter is used as the
SP. The fixed SP mode is set when performing control by a fixed value.

The 8P change rate can be limited in the remote SP and fixed SP modes.

Analog
operation
RSP .
. FSP>, SP change
Fixed SP -—'%’."O- rate limit SP
§

You can choose between settings made on the front panel, by serial communica-
tion and by BCD communmnications for use in parameter setiings. Settings made on
the front panel are called “local settings”, serial communications (serial and BCD)
settings are called “remote settings”, and BCD communication settings are called
“extemnal settings”. '

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.
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1.6 Operation Assignment Function

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

@ Operation
assignment table

@ About

operations

1-10

* ES100P I/O data is used according to the values set to tables. These tables

describe how /O data are is to be handled. Accordingly, you can use 1/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 1/O functions can be achieved for the control target. This is

referred to as the “operation assignment function.”

Tables describing how I/0O 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 Tabie 2 Table n
Assignrent Assignment | Assignment
Destination Destination ¢ _ ___ __ _| Destination
Qparation 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 j
q ;Pgm on When the END code is

st - J instructed, the result at
Cperation 1 IOPGFQWMS' the end of operation
\!is transferred to the

Operation| | Operation 24 AlGUMeNt 1 |1 - ation destination.
sequence | | Operation 3 Argurment 2

4
1]

Opsration n




B Digital operation
assignments

@ Analog
operation
assignments

M Mixed
analog/digital
operation

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

ON/OFF timers, events and control status as arguments “1” or “0,” and

outputs to assignment destinations such as digital outputs, operating

instructions and the digital user buffers.

The ES100P 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 Table 2 Table 30
Assignment Assignment - ssignment
destination destination | ] destination
Operations Cperations Operations
twe 104 itwd

¢ The analog operation process external analog inputs, SP, PV and control
operation data as arguments, and assigns the external results of operations
10 assignment destinations such as control outputs, transfer outputs and
the analog user buffers.

» The ES100P is provided with 15 operation assignment tables. The settings

of assignment destinations in unused tables should be set to “0” (disabled).

The operation block is made up of operations 1 to 15. This is shown in the

following diagram. ‘

£ 4

Table 1 Table 2 Table 15
Assignment Assignment Assignment
destination destination ¢ destination
Operations Operations Operations
110 15 11015 1015

= The ES100P 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 “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 “1” or “0”. 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,

Digital operation

Assignment Comparison of
destination operation resulis
Mixed operation Anal i
“4rop 07 . " nalog operation
Argument data 1" or ‘0 Selection conditions g op




1.7 Fine Tuning

112

Fine tuning is executed in the following cases:

« If you are not satisfied with the control performance of the ES100P after
executing A.T. (auto-tuning)

° When PV disturbance or control cancellation caused by A.T. isnotallowed
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

~ B e

Response improvement COvershoot inhibit
required level required level
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2.1 Installing the ES100P

& Output unit Four types of output unit are available for the ES100P. Select the output unit
appropriate for how your ES100P is applied.
@ Types of out- The following table shows the output units and their ratings.
put unit
Unit Type Model Rating
Relay Outpot Unit ES3-R 1c 250V AC, 5 A (resistive load)

Mechanical life; 1,000,000 uses or more
Electrical life: 100,000 uses or more

SSR Cutput Unit E53-§ 1a 75 t0 250V AC, 1 A (resistive load)
Voltage Output Unit E33-Q NPN type 12 V DC, 40 mA

E53-Q3 NPN type 24 VDC, 20 mA

ES53-04 PNP type 24 V DC, 20 mA
Linear Output Unit E53.C3 4 10 20 mA DC (load 600 O or less)

Possible for approx. 2600 resolution
ES3-C3D 0 to 20 mA DC (load 6008 or less)
@ Mounting the Possible for approx. 2600 resolution
A E33-v34 0 to 10 VDC {load 1 kQ or more)
OUtput unit Possible for approx. 2600 resolution

E53-v35 010 5 VDC (load 1 k£ 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 out the body with the catch
pushed in,

Pull out the body
while pushing in .
the catch at the Control output 2 (2) Mount the output unit. .

botiomn of the Insert the output unit for control output 1 into the on-board
controlier. socket marked “OUTPUT1” and the output unit for control

output 2 into the on-board socket marked “OUTPUT2.”

{3} Snap in the attachment clips to hold the output unit firmly in
place.

Be sure to atiach the
attachmant clip.

. Outputunit With position-proportional controllers (model ES100P-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




@ External dimensions
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Recommended thickness of mounting panel: 1 to 8 rim
Mounting cutout: 92 mm square
When mounting two or more ES100P, 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 ES100P pushed into the mounting hole.

The fixing slots are located on the top and bottom of the rear
case.

Tighten the fixture screw until the ratchet turmns idly.
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2.2 Setting the Switches

B Switch names

OFF

ON
SWa-4

R SW2-3
Top of SW2~2
conroller body SW2-1

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

Switch Positions

Function SW1 | SW2-1]SW2-2 | SW23 | SW24
Setting level 2
Technical mode (enabled) © - © X X
Setting level 2 -
Technical mode (disabled) © - X X X
Setting level 1 % ) -
Technical mode (enabled) - - -
Setting level 1 % %
Technical mode (disabled) - - -
Communications test ~ _ o
(disabled/enabled) ~ - - -
Initialization mode O - - < %

C:ON X:OFF -: ON/OFF

e 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.

@ Exccuting 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.

2-4



2.3 Wiring Terminals

B Precautions when - Use ducts to separate input leads and power lines in order to protect the
wiring 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 Nfcm (8 kgt/
cm). Take care not to tighten the terminal screws too tightly.
+ Use sclderless terminals applicable to M3.5 screws.

5
::{:]@ 7.3 mm or lass

.
mm of 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

._.___.__._._.’!__.____..1.4.
P

B Input wiring

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

35 § @ @ - @ + @
@ @ @ r@
. %@ A v ®
e L[e Le Lg =«

Thermocouple  Platinum resistance  Current Volgate Voltage
input thermomster input input input (V) input (mv}

» Terminal Nos. 9, 10, 18 and 19 can be used for analog input only on 2-input
type ES100P. 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.

...............................

4 1o 20 mAinput 1105 Vinput

o Analog input 2 is insulated from internal circuits.




® CT input
@ Potentiometer
input

T—

-

35 |

B Output wiring
@ Control output

35 |

* On position-proportional controllers, connect the potentiometer input to
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.

Cis :
@ @

CT input Potentiometer input

« Connectauxiliary inputs 1 to 3 (including COM terminal) to terminal Nos.

20 to 23. Run (DI1), reset (DI2) and hold (DI3) are assigned as switch
inputs to these terminals before shipment from the factory. These termi-
nals are enabled only on models ES100P- 010D,

rcocnemi () DI (run)
s @B DI2 (reset)

L 1 5= & Di3 (hold)
|2 {‘ & com

» Auxiliary inputs are insulated from internal circuits. However, note that

auxiliary inputs are not insulated from transfer output and conirol output
when a current or voltage output unit is installed.

» 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 ES100P. When connecting voltage or current output,
check the polarity of the connection before wiring.

For details on output units, see page 2-2.

+ +
12 VDC 24 VDO
40 mA 20 mA
< 1) —Q® —Q®

Ra!ay oubput S8R ouput Voltage Voltage
oulput (12 V) oulput (24 V)

~0® ~0¢ 00 00

410 20 mA Oto 20 mA 0to 10 VDC CtobVDC
—@® —@® —0e¢ Q@
Linsar output Linear output Linear oulput Linear output

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

Open LGlosed | N
2 %
@ :

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 oulput 2

35 |

« Terminal Nos. 9, 10, 18 and 19 can be used for auxiliary output only on
ES100P- 10D 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.

These terminals are assigned as time signals 1 (DO3) and 2 (DO4) before
shipment from the factory.

CHAPTERZ

g - 3
(time signal 1) | DO3 ®E— 24 VDC
{time signal 2) : DO4 i e

Auxiliary oulputs 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 ES100P-UJCIF L

. r—-MO 20 mA:-l
@ &

Transfer outputs

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

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

cation terminals terminal. The terminals of models ES100P-[11017 are arranged for

5 | are arranged for RS-422/485 communication. Check which model com-
munication terminals are to be wired to before wiring.

=
®

%
®

&
©®




2.4 Wiring Expanded I/O Connectors

B Connections

2-8

Expanded I/O connectors can be used on models ES100P-1 I 10IE.
Either of the digital I/O terminals or BCD communications terminals can be
selected for use in the parameter settings. (The ES100P is set for digital
1/O before shipment from the factory.)

The following description assumes that the ES100P has been set for digital
I/O. For details on using the ES100P 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
/O connectors. External 24 V DC power supplies are required for each of
digital input and output.

ouiput

A4
24w ol T | 2 |GND] feowe ey
F—il—ali24vi] 3 | 4 [+24 Y] finput
{run) ¢—C"C—3 DIt | B | 6 | DI2 je—C"0— (reset)
(hold) ety Sl I3 | 7 8 | Di4 j4—C 0
—C0 O34 DI5 | 9 | 10 | DI {00
OB DI7 | 11 | 12 | DI8 le—C 0
13 | 14
15 | 16
17 | 18
18 | 20
“;;"‘"""‘—i'mmd o GNDOJ 21 ¢ 22 GNDO';?VA%; ﬁ:};:?

+24V0) 23 | 24 12AVO

(ime signal 1) DO3| 25 | 26 | DO4 {time signal 2)

.___._._®._
pos| 27 | 28 | pos (L)
(O

DO7; 29 | 30 | D08

Dogj 3t | 32 DOTO

33 | 34

7777

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

¢ Items in parentheses ( ) indicate the defaults assigned to terminals before
shipment from the factory.



B Compatible
connectors

B Connecting to I/O
terminal block

Use an OMRON X(G4M-3430 comnector or equivalent product as the
connector for the cable for connecting to the expanded 1/O connectors.

We recommend the following connection configurations when connecting
1/ of the expanded /O connectors to a terminal block.

® When connecting output to the /O relay terminal:

CQOO0COO00

CHAPTER 2

@loio|elee o oo
Qutput cable

(G79-200C-ES1) 1919/918/0(8 8|88

VO relay terminal (G7T-0C08)

ES100P
©® When connecting input to the __400 mm (yellow lead)
terminal block and output to the Lo
I/O relay terminal:
y —

BEEEEEREREE
EEEEEEEEEE

| Input terminal block (XW2B-20G5)

00000000

v

L e

150 mm

(red lead)

®IQI® IR IRS®

1O cable

-

ES100P

@ When connecting both input and
output to the terminal block:

(G79-200C-175-E81) |8|%|®[®|®|®|®®8®
VG relay terminal (G7TC-0OC08)

200 om

:

1/Q cable

ES100P

{(XW2Z-200C)

BEEREEREEEREREEEE
EEENEEREEEEEREEEE

1O terminal block
(XW2B-34G5)



@ Terminal biock
wiring diagram

VO terminal block (XW2B-34G5)

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

DI DO3g
5 31133
8 32
Di2 D10

input terminal block (XW2B-20G5)

D1

&

Di2

/O Relay Terminal (G7TC-0C08)

DO3

0

Cco
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3.1 Operation Flow

Designate the input type, and set scaling, event specifications settings and
Set the other parameters matched to how the ES100P is to be applied.
specm cations. Note that the setting level must be switched between setting level 1 and 2 by

the parameters.

Various patterns are available on the ES100P. These patterns can be
Set up the switched and linked. Set up the program using the desired patterns.
program.

When you have finished setting the specifications and operating conditions,
[Start control. ] start operation.

Check control operati control status. If necessary, switch to manual control.

Change and adjust settings such as SP and events while monitoring the
on.
Make adjustments.

7T

When the program has stopped running, control stops.
Stop control. ] To forcibly stop operation, reset the ES100P.

Initializing  Follow the procedure below to restore the ES100P parameter settings to the
parameters defaults set before shipment from the factory.

(1) Set switches SW1 and SW2-3 10 ON.

{2) The No.} display indicates { { £ .

(3) Press the key. This executes initialization of the ES100P.

(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 Pressthe key, and select the first parameter of each setting mode.

modes

SET

Designating
parameters

v

A

Insetting level 1, each press of the key lights the setting mode indicator
LEDs in order, so you can check the current setting mode of the ES100P.

Use the shift keys to designate the desired parameter.

Press the [w] key to designate the next parameter, and the [a] 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 STEP display.
Press the [p] key to designate the next table No., and the [ ] key to designate
the previous table No.

When setting up programs, the step No. corresponds to the table No.

Changing settings  Tochangeasetting, designate the setting using the [&7] or [&] keys, and press

A

N4

ENT

the key.

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

When pressing the [ag] or [z&] 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 [ENT] keys are protected in the
“key protect” parameter. (See page 5-13.)

» Though settings change by pressing the and keys in the remote setting

mode, the settings return to their original values when you pressthe key and
are not fixed as new settings.

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



3.3 Setting I/O Specifications

L Ana!og 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 io setting level 2,

@ Designating the A 1otal 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 “4 to 20mA” or “1 10 5 V”in the
“analog input 2 type” parameter. However, note that these parameters can
be set only on 2-input models (ES100P-IWD).

O B B R R R W B,

i Setting Example ' In this example, let’s set the “analog input 1 type” parameter to “4 to 20mA”.

@Designate the “analog input 1 type” parameter.

(Temecapi 1 402 me] The “analog input 1 type” parameter is the first parameter in the specifi-
fse] J. cation setting mode. Press the key until the No.1 display indicates
%{Qﬂ wi Designate ceat
@Set the type code.
Press either the [&) or [a#| keys until the No.2 display indicates code “17”
{4 10 20 mA).

When “17” is displayed, press the key.

Aboutthe  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

Sefting
4

1O00%FS

& input

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 “S00.0°".

0% full-scale corresponds to the scaling lower limit, and is setin 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.

‘ Setting Example l

[ ~100 to 200

Lower limit

Upper limit

Degimal
point

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

®Set the “scaling lower limit.”
Press the [w] key until the No.1 display indicates L B0 V.
When the current mode is not the specification setting mode when setting
the scaling lower limit, press the key until £ Z {is displayed.

Press either the [ or [a#] 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 £ §885.

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 £ 08 7.

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




B Direct/reverse “Direct action” refers to control where the manipulated variable is adjusted
p
action 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 & heating control system,
Alternatively, this becomes “direct action” in a cooling control system.

Deviation
{(Pv-SP)  Setthe desired actioninthe “direct/reverse action” parameter. Before setting

direct/reverse action, set the controlier to seiting level 2.

e G R e B L e 03 S o i 8

i Setting Example l In this example, le’s change from “reverse action” to “direct action.”

[ Reverse acion - Oirecion acton | @®Designate the “Direct/reverse action” parameter.
Press the [w] key until the No.1 display indicates £ 2 8.
When the current mode is not the specification setting mode when setting
direct/freverse action, press the key until £ §0 ! 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.

R O B B R S P et
B Contro output When the outputunitis pulsed output such as relay or SSR, set the pulse cycle

CVC‘& 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,

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

®Designate the “control output 1 pulse cycle” parameter.
Press the [w] key until the No.1 display indicates P {{J 2.

When the current mode is not the adjustment mode when setting the output
cycle, press the key until P {[J 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 “17.
When “1” is displayed, press the [En1] key.
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3.4 Key Display and Assignments

M PF key

PF1| |PF2

BT e T R

{ Setting Example I

l L8P, event 2 setting '

=l

A6l
Ta0 g
¥ )
(08

wow A

PF1 key
assignment
{setting item)

Setting
item 1
(tocal 8P}

Setling
item 2
{svent 2
seiting)

The and keys are programmable function keys. The user can
assign two of 22 functions to these keys. When you have assigned monitor
iterns 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, set to setting level

e S

In this example, let’s assign “setting itern” to the key, and store *local

SP” to “setting item 17 and “event 2 setting” to “setting item 2.”

@Designate the “PF1 key type parameter.”

Press the key until the No.1 display indicates { I §. Then, pressthe

[w] key until the No.1 display indicates L §38.

@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 s 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 {  {9.

&Store the event 2 setting.

Press either the or [a#] keys until the No.2 display indicates code “8”

{event 2 setting). When “8” is displayed, press the [ENT] key.
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H Bar graph 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 cach of the display items.

<
=
S

%disp[ay h24 26134 3B4ad 45wB4 55064 5074 751084 85w94 9510100

5i0 14
Masputedvarable beed ed d O3 OO 22 O3 £ 3 O BB
w 3 23 0 O ) 0 22 ] o8B B
Vaveoseningpesiion P P B 3 O OO0 O O B OB 2=
Stap 2 0O 0O 00 2 O OO 8B W o e
sapsedimes L] £ £ 0 [0 £ B W I =
Pattern 0 O 2 0O C1 BB B B & B B
capsedtmen bl I OO0 CJ BE N B B B BE B
L 22 0 i iR o I8 I v =
Analog user 10 B B B B B2 2 B mo»
butfer 1 o e B v B B B 2 952 5 v
Deviation display -Sorkss -4 ~3 ~2 -1 v 1 2 3 4 Bormore

Daviatior: o S woor RS v B v B v B o B e B aw N BN |
{1L/segment) 22 23 1 OO 3 8 o o e o
Deviation B D O 0 0 B C = s D
By OO0 22 OO0 £ B & w 0 O I
@usegment = M M O O BB 1 O 03
Deviation o S v B e B v B D D v D v T e S i B |
{8Ursegment) 23 0 O &8 3B B o OO 3 o3 &2
Deviation et S v Y NN N o D I e D ik I o N v N o |
(osegmeny 2 R B8 [0 0 B 0 [ O 0 B3
BE om 0 O O B DD DO 3

No. display 1 2 3 4 5 6 7 8 9 10

) B L1 1 CJ 3 23 3 &2 o 3

Dgmloutputs 17 O3 O OO OO O OO OO B2

11010 OO B 0 O 2 23 3 22 123

Digital user 3 33 & B OO0 OO0 O OO 0 2

suferstioto 3 3 1 [ B 23 23 3 £33

0O 32 20 0 0O &8 O 2O 233 3

3 0 O 0 1 K B L o0

D 0 3 0 O 0 .23 e O 3

2 3 3 2 & 00 B

OO 0O 0 O ¢ o 3 0O &0 e

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

e s T e R G R R G RS S T s R R G

] Setting Example I In this example, let's display the deviation (2U/segment).

[ Deviation (2Ujsegment) | ®Designate the “bar graph display item.”
Press the key until the No.1 display indicates { # 7 {. Then, press the
(w] key until the No.1 display indicates £ §28.

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

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

B What is an
“avent”?

Event tahle

Table No. 1121 - 110
Input data
Judgrment conditions
Hysteresis

Stanudby sequence ONIOFF

}
ration conditions

R

B 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 1s 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, evemt
2 is set to 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
[p-] keys. Designated event Nos. can be verified on the STEP 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 datainthe “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 B85 area of these figures.

o
Time

\
e

gt
data

Satting

Time
Selting




@Hysteresis
Eventsare 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,

Lowerlimi
Hysteresis Hysteresis
i ON ON 1

Upperfimt

r

OFF ‘ OFF

4 Setting A Setiing

@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 |
value

Event is not generated
during this period

Event ON area

Pr—v e

First OFF point
i poi "

A gart of control 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 reset (stop) to run

« when an execution pattern or step has changed (including pattern and step
operation)

= when a local SP setting in an execution step has been changed

= when advance, back, pattern advance or pattern restart has been executed.

@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.



l Setting Example I

[Event 1 specification I

Designate
svent No.

Input data

Judgment
conditions

| Hysteresis

Standby
SequUBNCe

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 [] keys until the STEP display indicates “1”.

&Designate the input data.
Press either the [z or [ag] 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 [ 2.
Press either the or keys until the No.2 display indicates code “1”
(lower limit). When “1” is displayed, press the key.

®Set the hysteresis width.
Press the [w] key until the No.1 display indicates £ {13 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 [ [3Y.
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 L {§5.
Press either the [ or [w# keys until the No.2 display indicates code “71”
(Run/Stop). When “71” is displayed, press the key.
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B Event settings

i Setting Example I

i Event setting ]

Step 4

aq Event

e setling
412

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 steps in the program in the “event
1 to 10 settings” parameters (program setting mode, setting level 1).

In this example, let’s set the deviation lower limitto “-10.0” toevent 1 of step
4,

@Designate step 1.
Press the key until the PRGM LED lights. At this time, the No.1
display indicates Py § &. Press the [p] key until the No.1 display indicates
L 5P, and the STEP display indicates “04”.

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

About non-  Whenthe program contains “non-set steps” to which step parameters have not been
set sieps set, the program advances only to the step having the smallest step No. of the non-
set steps.
For example, even if you press the [ ] key when only up to step 3 has been set, the

program can advance only to step 4 and no further. Accordingly, when you set the
steps according to the above example, the program must already be set at least up
to step 3.
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3.6 Setting up Programs

B How programs Tables for programs are organized as follows.
are configured

\‘ Pattern 98 S
% s
Y %
X, h
Patisrn 3
| N—— Pattern 2
Pattern 1

\ Patterr Step & Step 1 memmanenwas | SED 99 =

E%I‘ parameter | parameter | parameter parameter v
]

You can set up to 99 program patterns consisting of up to 100 steps (in all,
a total of 400 steps). Note, however, that the total number of steps cannot
exceed 900. For example, four patterns is the limit when you are setting 100
steps to each pattern.

You can also set up programs made up of a combination of pattems by
linking the pattemns.

Follow the procedure below to set up a program.

(1) Designate the program setting mode (setting level 1}.
Press the key until the PRGM LED lights.

(2) Designate the target pattemn No.
Each press of the key increments the pattern No. When the pattern
No. reaches “99” and you press the key, the patiern No. retuins (o
“o1”.

(3) Set the operating conditions of each pattern in patiemn parameters, and
the operating conditions of each step in step parameters.
Pressing the [p] key feeds the table parameters as follows:

Pattern parameter — Step O parameter - Step 1 parameter
Pressing the [«] key feeds the table parameters in the reverse direction.

The STEP display indicates “00” for the pattern parameter, and “00” to
“99” for step parameters.

¢ About If you press the key while the program s running, you designate inorder only
. designating  patterns to which parameters have been set. You can also designate target patterns
patterns directly in the “pattern No.” parameter in the operation mode (setting level 1).
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B Pattern
parameters

PV start

End condition

End step No.

Pattern repeat count
Pattern link destination No.

<]

@ PV start

The following five pattern parameters are available:
» PV start

= End condition

» End step No.

e Pattern repeat count

» Pattern link destination No.

The PV start setting designates from where a program will begin executing.

@Use local SP in step 0. (setting: 0)
The program is executed as instructed from the beginning of the program.,

@Slope priority PV start (setting: 1)
The program is executed from the point where the PV and SP in the pattern
first maich,
Accordingly, the section of the program up to where the PV and SP in the
pattern first match is ignored. If a point where the PV and the SP in the
pattern first match is not instructed in the program, the program s executed
as instructed from the beginning of the program.

In the following example, the PV and local SP first match at step 3. So,the
program is executed from that point. This is expressed as the solid line in
the figure below, and the section of the program before that point is
ignored.

SP“ Step 1 Step 2 Step 3 Step 4 Step 5

nvalid time | |
PV @ oo -

N
/ Program

Start of opetation

/

\ L
Time

About step  StepOisnotprovided with slope when ramp and soak are used forthe local SP. (See
0 page 5-21.)
Nevertheless, generally, SP can be provided with slope when the program is

started. SP at the start of the program can be provided with slope by setting the step
time in step 0 to “0” and starting operation in effect from step 1.

Accordingly, in program examples throughout this manual, the program is started
from step 1 (time of step 0 =0).
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@Time priority PV start (setting: 2)
The program is executed by using the PV at the start of the program as the
SP. Accordingly, generally, in programs that actually run according to set
instructions, the slope of step 1 changes.

The following figures show one example each of a PV at the start of the
program larger and smaller than the SP. In each of these examples, the
program runs as instructed after advancing beyond step 1.

& Stop t Step 2 Skep3 Stsp 4 2 Siep § Step 2 Stap 3 Siep 4
Start of operation by PV value
L
Py N Program
Program
@ Ve
N Start of operation by PV value

Time Time

CHAPTERS

@Slope priority (incline judgment) PV start (setting: 3)
The program is executed from the point where the PV at the start of the
program and the SP match. However, the program is started from the
beginning of the area having the same incline (including incline () as the
programmed incline information when the match point with the SP is
searched for.

In the following example, digital operation is applied so that the pattern is
restarted when a power interruption is reset. The start point of program
operation when a power interruption occurs at points A or C differs from
when the power was interrupted even if the PV is the same.

When a power interruption occurs at point A, the search area becomes step
1 onwards as step 3 is an upward inclining slope, and the program starts
again after returning to point B. However, when a power interruption
occurs at point C, the search area becomes step 5 onwards as step 5 is an
downward inclining slope, and the program starts from point D.

sp“ Step 1 Step 2 Step 3 Step 4 Step 5§

Pyagomitmemgon, _ AZ7 1 1) ..
Wasandgean i 807 G A0
Program
¥ Operation starts from here Operation sterts from here

when power is OFF st A when power s OFF at €

Time

Program in- During program operation, the program determiines whether the currently executing
cline infor- step is an upward or downward inclining slope as “incline information.” If the
mation currently executing step is horizontal, the incline information remains as it is.
This information is lost when the controller is reset, however it 1s held when the patiern
is restarted. Accordingly, when the “PV start” parameter is set to *“3” (PV start with
slope priority incline judgment) the program looks as if pattern restart is not executing
as the start point of program operation does not change when the deviation is small.

7
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@ End condition

@ End step No.

& Pattern repeat
count

@ Pattern link
destination No.

Designates the operation after the program ends.
» Reset (setting: 0)
» Fixed SP operation (setting: 1)

Set the program end step No. if you want to end program operation midway
through the program. However, note that the program continues to run if the
number designated to the “end step No.” parameter is larger than the final
step No. of the program.

Designates the number of times a pattern is to be repeated from step 0 after
the final step has ended. You can repeat the same pattern up to 9999 times.
Number of pattern executions = pattern repeat count + 1.

Designates where program execution is to start from after the final step has
ended. In program operation, execution is resumed from step 0 in pattern-
linked programs.

When a value has been set to the “pattern repeat count” parameter, the
program advances to the pattern link destination No. after the same pattern
has been repeated for the designated number of times. When set to “0”, only
the current patiern is executed and ends,

Anendlessloopis created by setting the current pattern No. as the pattern link
destination No. '

t Setting Example I

| Pattern parameter |

PV start

Erd

End
step No.

Fatiem

Lon

ey

Bemstscmsmssoe Dt
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condition

repeat count

P 3 Pattern link
a destination No.

In this example, let’s set slope priority PV start and reset after end of the
program. Set pattern repeat and pattern link so that they do not function, and
parameters other than “PV start” so that they are only verified. This example
assumes that the parameters to be set have already been selected.

®Designate the program setting mode.
Press the key until the PRGM LED lights.

@®Select the start method.
In this example, the “PV start” parameter is already selected. Press either
the or key until the No.2 display indicates “1” (slope priority).
When “1” is displayed, press the key.

@Check the end condition.
Press the [w] key to make sure that “0” (reset) is set.

©Check the final step.
Press the [w] key to make sure that “99” (step 99) is set.

®Check the pattern repeat count and pattern link destination.
Press the [w] key to make sure that “0” (repeat OFF) is set. Press the [w]
key again to make sure that “0” (pattern link destination OFF) is set.
*When an unwanted setting is displayed when checking the above param-
eters, change the setting using the or keys.



B Step parameters

S

Steo No. 0 1

- 99

Local SP

Step time

PID set No.

Walt code

Evenis 110 10

Tmaﬁa}smwwm
e

@ Local SP
@ Step time

® PID set No.

® Wait code

@ Event setting

® Time signal

[€®]

The following step parameters are available:
= Local SP

 Step time

= PID set No.

¢ Wait code

« Events 110 10

» Time signals 1 to 10 ON/OFF time

The *“local SP” and “step time” parameters are basic program parameters,
and must be set at all times. The default for “program method” is “17 (ramp
and soak)”. So, the “local SP” parameter is the local SP at the point where
the set step is reached.

The “program method” is normally used set to “17, so the program method
will be omitted in the following description.

The time unit of the “step time” parameter is either of “0” (minutes:seconds)
or “1” (hours:minutes) dependent on the setting of the “program time unit” |
parameter (setting level 2). Default is “1” (hours:minutes).

The “programtirne unit” parameter must be set before setting the “step time”
parameter. The No.1 display indicates { {4 3 when the “program time unit”
is displayed.

In this example, let’s leave the default “0” (automatic selection) as it is.
For details on how to set this parameter, see 4-3 PID Switching (page 4-13).

In this example, let’s leave the default “0” (no wait operation) as it is,
For details on how to set this parameter, see 4-6 Applying Programmed
Operation (page 4-15).

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 1o set event settings, see 3.5 Setting Events.”

Let’s leave the default “~0.01” (time signal invalid) as it is.

For details on how to this parameter, see 4-6 Applying Programmed
Operation (page 4-17).
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' Setting Example I In this example, let’s set up the following program.,

[ LSP, step time

1

5p Step 2 Step 3 Step 4

350

200] =~ o s e

20

20 20 30 3p  Time (min)
Parameter Step 0 Step 1 Step 2 Step 3 Step 4

L &P LocalSP 20 350 350 200 200
Een  Sieptime 0.00 0.20 0.20 0.30 0.30

The following describes how to set the “local SP” and “step time” parameters
inthe program. Inthis example, other step parameters use program defaults.
This example also assumes that the pattern parameters of pattern 1 are set,
and the program time unit is set to “1” (hours:minutes).

@Local SP of step 0
* When you have finished setting the pattern parameter, press the [p-] key.
The No.1 display indicates L § P, and the STEP display remains at “00”,
If you are setting up a pattern for the first time, the No.2 display is dim.
« The local SP of step 0 is used as the SP at the start of the program,
» Press the [z] or g keys until the No.2 display indicates the value “20”.
When “20” is displayed, press the key.

@Step time of step 0
Programs are actually run from step 1 and not step 0. So, set the time of
step O to “0” minutes. Here, the default “0.00” is used, so you need not set
any value.

@Local SP of step 1
» Press the [ key, until the STEP display indicates “01”. The settings of
step Oare displayed copied tothe No.2 display. When setting parameters
for the first time to step 1, the No.2 display is dim.
* Pressthe [z or &g keys until the No.2 display indicates the value “350”.
When “350” is displayed, press the key.

@Siep time of step 1
* Press the [w] key until the No.1 display indicates ¢ ¢ a.
¢ Press the [&] or keys until the No.2 display indicates the value
“0.20”. When “0.20” is displayed, press the key.



@local SP ofstep 2

acd
GHDE]

Al |
tend
30

* Press the [a] key to return to the “local SP” parameter.
= Press the ] key until the STEP display indicates “02”. The settings of
step 1 are displayed copied to the No.2 display.
= In this example, the settings of steps 1 and 2 are the same, so they need
not be changed. When seiting parameters to step 2 for the first time, the
Step2 No.2 display is dim. This indicates that the settings have not been fixed.
To fix the settings, press the key.
@Step time of step 2
« Press the [w] key until the No.1 display indicates & ¢ .
« In this example, the settings of steps 1 and 2 are the same, so they need
not be changed.

@lLocal SP ofstep 3
* Press the [a] key to return to the “local SP” parameter.
¢ Press the [p-] key until the STEP display indicates “03”. The settings of
step 2 are displayed copied to the No.2 display. When setting parameters
for the first time to step 3, the No.2 display is dim.
= Press the [&] or [a#] keys until the No.2 display indicates the value “200”,
Step 3 When “200” is displayed, press the key.

@®Step time of step 3
+ Press the [w] key until the No.1 display indicates & ¢ A.
 Press the or keys until the No.2 display indicates the value
“0.30”. When “0.30” is displayed, press the key.

@Local SP of step 4

e Press the [a] key to return to the “local SP” parameter.

* Press the [p-] key until the STEP display indicates “04”. The settings of
step 3 are displayed copied to the No.2 display. When setting parameters
for the first time to step 4, the No.2 display is dim.

¢ In this example, the settings of steps 3 and 4 are the same, so they need
not be changed. When setting parameters to step 4 for the first time, the
No.2 display is dim. This indicates that the settings have not been fixed.
To fix the settings, press the [ENT] key.

®Step time of step 4
« Press the [w] key until the No.1 display indicates j =~ 5.
« In this example, the settings of steps 3 and 4 are the same, so they need
not be changed.

Step 4

This completes setting of the local SP and step time parameters in the
program,
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i Editing steps

@ Inserting a step

Ol+ A
@Deleting a step
O+ v

@® Deleting remaining

3-20

steps

O

ENT

Steps can be inserted and deleted from programs by using the front panel
keys.

The following examples all describe an editing operation carried out in step
3 of the program. A to D indicate step parameters.

If you simultaneously press the [O] and [a] keys, the content of the
immediately previous step is copied to the currently selected step, and the
contents of steps following the currently selected step are fed forward one
step each.

Take alook at the following example. Asyou can see from this figure, if you
simultaneously press the (O] and [a] keys, the content of step 3 is substituted
with the content of step 2, the content of step 4 is substituted with the content
of step 3, and so forth.

Before operation| A D
i 4 5
After operation A B C D

Copy
You cannot insert a step into a program already containing 99 steps (the
maximum number of steps. When you attempt to do this, the No.1 display
indicates error £ 76 0 (number of program steps limit).

If you simultaneously press the [] and [w] keys, the currently selected step
is deleted, and subsequent steps are fed backwards by one step each.

Take alook at the following example. As you can see from this figure, if you
simultancously press the [] and [w] keys, step 3 is deleted, and step 4 and
subsequent steps are fed backwards by one step each.

1 2 4 )
Beflore operation A B 3] E
1 2 3 4
After operation A B [»] E

If you simultaneously press the [C] and keys, the currently selected
step and all subsequent steps are deleted.
Take alook at the following example. Asyoucan see fromthis figure, if you

simultaneously press the [(5] and [EV] keys, step 3 and all subsequent steps
are deleted.

1 2 4 g
Before operation] A B D E
1 2 4+
After operation A B Delsted steps

To batch delete the steps contained in a single pattern, select step 0 and
simultaneously press the [C5] and keys.



3.7 Starting and Stopping Control

| Starting operation “Running” refers to starting program operation. Program operation can be
started in one of two ways.

@ By the key
Hold the key down for more than one second.

@ By external swilches
“Run” is already assigned to digital input 1 (DI1) on models
ES100P-L1000D and ES100P-CICICIE. This terminal or pin can be used
as an operation start switch if a switch is connected.
For details, see Chapter 2 Preparations.

While the programming is running, the RUN LED lights.
CHARTER

] Stopping When the program has finished running, operation stops automatically.
operation Operation can also be forcibly stopped by resetting the ES100P. There are
three ways of resetting the ES100P,

® By the “reset” parameter
Program operation can be stopped at any point in the program where you
have set the “reset” parameter to “1” in the operation mode (setting level
1.
When the program reaches the “reset” parameter, the ES100P is reset,
and the No.1 display indicates P §. During reset, the RST LED lights.

@ By external switches
“Reset” is already assigned to digital input 2 (DI2) on models
ES100P-TI2T00D and ES100P-CILTE. Thisterminal or pincan be used
as an operation stop switch if a switch is connected.
For details, see Chapter 2 Preparations.

@ By the PF keys
“Reset” can be assigned to either the [PF] or [FF2] keys by setting the “PF
key type” parameter to “4”,
To forcibly stop program operation, press the PF key to which “reset” has
been assigned.
Fordetails on how to set the “PF key type” parameter, see 3-4 Key Display
and Assignments.
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3.8 Adjusting Control Operation

e Changing cu rrenﬂy In the program method, any changes made to the program pattern while it is
executing pauerns running effect the track (slope) of the SP. The following two items describe
how program pattern changes effect the track of the SP. Use these examples

as references for actual controller operation.

@ Changing the local SP

&
Sp
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change I
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|L5P after
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® Changing the step time
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If you change the local SP during execution of a step, the
switching point is substituted, and the SP moves to a new
point on the track (line generated by connecting the start
point of the step and the switching point).

As the start point of the next stepis the local SP of the current
step, the track of the next step also is effected.

If you change the step time during execution of a step, the
slope of the track changes, and the SP moves to a new point
onthe track. However, movement of the SP does not effect
the slope of the next step.

If the new step time is shorter than the elapsed time, the
program advances immediately to the next step.

Elapsed time » bMew tmo
sp Switching tme

v H
§ @
: ! ;
[} T : $
; ; i ;
§ i ¥ :
: : : i
L1 g )
e : : :
A ) ; H
: ‘!‘ ] ! H !
H Switching point : :
¥ 1 ] . ¢
[ 1 ] 4 ¢ B
;;rogra { Sepn | { Stepnef | Time
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@ Manual operation

{Manipulated variable 0.0 to 10.0]

® Operation on posi-
tion-proportional
controllers

Set the ES100P to the manual mode using a manual manipulated variable
as the manipulated variable (MV).

First, switch to the manual mode. Alternately pressing the key switches
the ES100P between the automatic and manual modes. When the MANLED
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 [z or [sg] keys. (You need not
press the [ENT] key.)

If you press the key on position-proportional controllers (model
ES100P-RRP{---70), control output 1 is set to output (QUTI LED lights),
and control outputs so that the valve opens.
If you press the [ key, control output 2 is set to output (QUT2 LED lights),
and control outputs so that the valve closes.
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@ Auto-tuning (A.T.) Wnen you execute auto-tuning, the optimum PID parameters are automati-

R B oy

i Setting Example I

AT of PIDset 7

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 tuning 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 ENT] at the “A.T. execution” parameter.

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 [ENT| key until the
No.1 display indicates . To start execution of auto-tuning, press the

ENTl key. During execution of auto-tuning, the No.I 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 [&] or [a#] keys, and press
the key when the No.2 display indicates the target PID set No.

operation
limitations
during auto-
tuning
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AT. 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 eperations
tions and are limited, see page 7-7.



® About the limit
cycle method

sp

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 16% fuli-
scale or less. PV at A.T. execution functions as follows.

Deviahon &t start of AT execution = 10% full-seale s L Deviation al st of A T esectlion <
=]
Limit cycle of MV Limit cycle of MV

width-of-change 10% witfth-of-change 10%

2 R XA
Deviation 10% lull-scale

]
[
]
1
]
]
1
]
Ll
)
[l
"

]
2
¥
1
L

S,

1

:

:

1

!
A A Time 'y A Time
Start of AT execution Endof AT Startof AT, execution Endof AT,

However, note that PV at A.'T. execution functions as follows in ON/OFF CHAPTER 3
control, heating-cooling control, and position-proportional (floating) sys-
tems.

8p Limit cycle of MV
width-of-change 100%

Setting 4

B
o

A & Time
Start of A.T. execution End of AT,
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B Fine tuning (RT.)  The parameters in the tuning mode (setting level 1) are used for fine tuning.

The required levels for improving the level of EST100P 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 ' In this example, let’s set the hunting inhibit required level to “3” and execute
fine tuning.

! Hunting inhibit requirement I

Press the [sE7] key until the TUNE LED lights.
Press the [w] key until the No.1 display indicates Hlin k.

Press the or [ 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 k.

Hunting ENT

requiroy Press the key.

lovel 3

FT.

exscution
Fine tuning » Only up to two of the improvement parameters can be set simultaneously. '
limitations * PIDis not automatically corvected when the “T” 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.

What is “fine For a description of “fine tuning,” see 1.7 Fine Tuning (page 1-12).
tuning”?

3-26



CHAPTER 4
APPLIED OPERATION

4.1 ON/OFF Timer -------+v-=c--=- 4-2
Timer operation -------=sce=seveemus 4-2
Configuration of parameters ----- 4-2 o
Setting parameters --------------==- 4-3 CHAPTER 4

4.2 Digital Operation Assignments -- 4-4
Types of operation --------------- 4-4
Assignment examples -----------—- 4-5

4.3 Analog Operation Assignments -- 4-7
About operation data ---~------~--- 4-7
Sequence of operation execution - 4-7
Operation execution procedure -- 4-7
Types of operation --------=enencmmv 4-8
Arguments and operation results -- 4-8
Assignment examples ---------m-- 4-10

4.4 Mixed Analog/Digital Operation--  4-12

4.5 PID Switching -------~=rsmeommeee 4-13
About PID sets ----emmmmemervmmcnens 4-13
PID set selection ~---=es-meseeemvaen 4-14

4.6 Applying Programmed Operation - 4-15
Wait operation ------~-ermmmrmeeens 4-15
Time signals -—---eveermmmmsmm e 4-17
Pattern operation ------=-----=wmwemx 4-19
Step operation -----=---=-r-esenmunnn 4-20

4.7 Changing the SP Mode ----------- 4-21

4.8 Checking Data ------eme-mmemmemnann 4-22



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.

.
reset ] L

el 1|

1 i
! $
' §
i ¥
i [

’ . Reset
Timer time

QFF fimg ] - =« = = oo m o e R~ ~ o e o R e
ONtme B~ v e o G e

Timer output ' ’ [

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

to 4 are provided for timers 1 to 4, respectively. The following five
parameters are set to each of the tables:

4-2

CN/OFE timer table <& = Timing run/reset
Table No. 11213 4 « Timing run/hold
[ Timing run/reset input « Time unit
Timing run/hold inpui [4] « ON time
Time unit e OOFF time
ON tirns
OFF time




@ Setting Set the parameters of the ON/OFF timer setting mode (setting level 2). The
timer No. is displayed on the STEP display. Designate the desired timer No.
parameters 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 set in the “timing run/hold input” parameter.
The target digital data foreach of these signals is designated by codes. Select
the desired digital daia 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 ~110 9999
10 hours -1 1o 5000

When the “ON time” parameter is setto “~1", the timer output is not switched

from OFF to ON. When the “OFF time” parameteris set to “~-17, timer output

is not switched from ON to OFF. - ,
CHAPTER 4

o B R S A B S S R s

{ Setting Example I In this example, let’s set the ON time to 20 minutes and the OFF time to 30
minutes to timer 2.

Weshall also set the “timing run/reset input” parameter to digital input {, and
the “timing run/hold input” parameter to digital input 2.

® Setting table Table 2 Parametor Setting

[ 20 { Timing run/reset input | 1: digital input 1
[20¢ Timing run/hold input | 2: digital input 2

£203 Time unit i: Minutes
{204 ONtime 20
£205 OFF time 30
® Timer operation pigtat input 1 _| B

Digital input 2___] { |

Timer time '
{rmin)

t
]
[}
i
i
t
i
¢
!
i
i
t
1

Timer output
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4.2 Digital Operation Assignments

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

Assigning digital operations involves preparing operation tables, and sefting
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.

lTypes of ocpera- The fundamental principle of digital operation assignment is that [/O
tion 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 1] Argument 2|  Result Operation Symbol Argument 11 Argument 2| Flesult
END — — — 0 0 1
— 1 0 0
AP S O B o v | T Do [ e
1 ~ 1 0 L 0 |
- 1 1 o
wor | o -2l L
1 — 0 . N 1
0 0 ] 1 0 1
bt e [T fr
e
s Sl o N
¢ 1 1 1 1 0
! L ! IR S S 6....
o 0 0 1 0
T~ P e D
AND } ............. LI s L2000 U R
T IS SR N S I LU TN B o ..
1 1 i
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Operating in-

. structions and
digital operation
assignments

Operating instructions (run/reset, hold/hold cancel, A.T. execution/stop,

etc.) can be executed by one of the following methods:

« By setting the controller to the operation mode (seiting level 1)

« By executing by [pF] 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 5-33.



M Assignment examples

® Digital /0

assignment

Program operation starts when digital input 1 is set to “1”, and stops when
digital input 2 is set to “1”.

When event outputs 1 and 2 are set to “1”, they are output to digital outputs
1 and 2 as alarms. However, note that the output of alarm output 1 is held
when digital input 3 is set to “1”.

The following table shows the operation table assignments.

Operation Table Settings
Table No. 1 2 3 4 RUN &2
fosignmont JPVOYEY | muN | RST | DOY | DO2 " RST 61
~lowatin d ] {0} | BUF | BUF | OR | BUF Destraion | 133 1
Sl O 1§ on | 02 | 8t | Eve DO2 2
Elgmcdl 18| — | — | 001 | — END 0
S opration S| END | END | AND | END BUF 1
2 Operation
S | Agument 1 dae : — — N1 — OR 3
é Hsgument 2 d aaa e — D3 e AND 4
"g’ Cperation dﬂga END o 1
T | Argument 1 d03 ¢ — D2 2 N
8 ser2 of 13 2 - DI3 3 CHAPTER
‘% operaton of 34 3 Argument| PO+ 141
B faqurent f DY} Ev1 21
§' Argument 2 d 5 q e EVZ2 22
N1 211
Table 1

Assigns table input 1 (DI1) to run (RUN) as it is (BUF).
DH o———-D—o RUN
Table 2
Assigns table input 2 (DI2) to reset (RST) as it is (BUF).

D2 o———-D»——-—o RST
Table 3

Assigns event 1 output (EV1) to digital output 1 (DO1). However, note
that output is held until digital input 3 (DI3) becomes “0”.

A o»:D—Z‘;—D»——o DO1
P—

DI

Table 4
Assigns event 2 output (DI2) to digital output 2 (DO2) as it is (BUF).

EV2 o————[>—-o DO2

45



® BCD input
assignment

By this function, you can select pattern Nos. according to BCD input, for
example, to external thumb rotary switches. Eight tables 1 to 8 are provided
for assigning BCD input. Digital inputs 1 to 8 are weighted as follows:

Digital input 1: 1
Digital input 2: 2
Digital input 3: 4
Digital input 4: 8

Digital input 5: 10

Digital input 6: 20

Digital input 7. 40

Digital input 8: 80

Todesignate pattern 54 after assigning BCD inputs, set digital input 3, digital
input 5 and digital input 7 to “1”.

The following table shows the operation table assignments.

Table No. 1 2 3 4 5 6 7 8
Resgrment JOO0 | pno | Pri | PTNZ | PTNG | PTNIO | PTNZO | PTN4O| PTNSO
e a8 {0 sur | BUF | BUF | BUF | BUF | BUF | BUF | BUF
Fpoment JO § § 1O | D2 | D3 | D4 | DS | DB | D7 | DB
§ Aogument 2 da .' E - - - - - s s -
G|opeion QST | END | END | END | END | END | END | END | END
T | Argument dae ’0 — — — _ — — — -
2
O § Argument 2 d a a E — o — — — — —_ —
Settings
PTNO | 40 DN 1
PTN1 41 D2 2
PTN2 42 Di3 3
PTN3 43 Di4 4

Assignment Argumnent

Destination | PTN10 | 111 Dis 5
PTNzo | 112 Dis 6
PTN40 | 113 D7 7
pTNsg | 114 Dig 8
BUF

Operation
END 0

Number of pat-
terns in use and
assignments

When there are few pattems in use, the assignment destination of the upper
order weighting can be abbreviated.

For example, you would set tables 1 t0 6, or PTNO to 3, PTN10, and PTN20
in the above example if you were using up to 20 patterns.



4.3 Analog Operation Assighments

M About operation
data

B 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 to 0.0 to 1.0
The data range is ~3.40 % 10°® to 3.40 x 10%,

In order to 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.

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

Group 2

PV

Anajog output 1 10 3
Remote SP » Conirol operation » ¢ ] P
PY bias value (PVC) Anglog user buffers 1 o 8

Primary loop tracking
Secondary loop PV

Feed-forward amount ‘

MV tracking value Group 3
MV at stop Cascade SP
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B Types of opera- The fundamental principle of analog operation assignments is that /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 Argument 2
END End of operation — —
MOV Argumertt 1 s transferred directly to the operation result. Argument 2 is ignored. | Data —
ADD Argument 1 is added to argument 2 to obtain the operation result. Data 1 Data 2
su8 Argumant 2 is sublracted from argument 1 to obtain the operation result. | Data 1 Data 2
MUL Argument 1 is multiplied by argument 2 to obtain the operation resuit. | Data Data 2
Dy Argument 1 is divided by argument 2 to obtain the oparation result. Numerator | Denominator
ABS The absolute value of argument 1 18 taken to obtain the operation result. Argument 2is ignored. | Data —_—
AAY Argument 1 is added to argument 2 and divided by 2 to obtain the operation result. Data 1 Data 2
Sk The larger of the two values argument § and arqument 2 is taken to be the operation result. Data 1 Data 2
SLL The smaller of the two values argument 1 and argument 2 is taken to be the operafion resuft. | Data 1 Data 2

The square reot va!qe 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 smalier than or | Data h

equal 1o 2 (low-cut point), the operation result becomes 0, point
LAGT 104 | First order fay of argument 1 is caiculated taking argument 2 as the time constant to obtaln the opertion resut. | Data Time constant
SCLI10 4 | Sraight-ine approsimation of argument 1 is calculztad to obtan the operation fesut, Argumert 2is ignoved. | Data —
FNG1, 2 | Brokendine approximation of aigument 1 s calculatad 1o obtain the oparation result, Argument 2is gnored, | Diatal —
LED1, 2 | The differental of argument 1 is calculeed by taking argument 2 as the difsrentialtine o obtain e opertion rest, | Data Differantial time
DED Argument 1 dafa is delayed by taking argument 2 as the dead time. Data Dead time
MAV Argument_ 1datais gampled by' taking the time of argument 2 as the Data Move '

average time to obtain the moving average. average time
(S;m;'ffo% Used for mixed operations. (See page 4-12.) Data 1 Data 2

LAG1 to 4, LED1, 2, DED and MAV can be used only once in all tables. Also, data other than analog
operation parameters 1 10 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

o Argumant 1 {input data)
Argument 2
@ First order lag Argument 2 (time constant) influences argument 1 (input data) in sucha way
filters (LAG1-4) that the operation result is 0.63 times the input data.
[ Y
. Argument 1 {input data)
: Operation result
0.63A
A 4 et
igurment 2 Time
{time
constant)

4-8



® 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
Output 2
P P2
Ble i
&
Output 1 0"
Input 1 A input 2 Argument 1 "

finput 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. Ifthe 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. In the 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’
resuits P35 is invalld as the value of input & p5
Is senaller than or equal input 4 Pe
P4
Output 3 - Tp3
" (.
Quiput 2 oo By
Qutput 1 oo 1 |
%
Ll "
nput1  Iput2 A lnput3 Argument 1 (input data)

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.

> Argumant 1 {input data)

0.83A

Qperation results

e
Argument 2 Time

(time constani)




@ Dead time (DED)

@ Move average

(MAV)

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.

& :
Argument 1 (input data} Operation result

Argumeni2 T:m;
(dead time)

Input data (argument 1) is sampled by taking the time of the move average
time (argument 2) as the sarmpling 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, itis effective forinputs containing alarge noise
component.

'Y
Argument 1 {input data) Operation resuft

Argument 2 | Time
{move average fime)

B Assignment examples

@ Analog I/O
assignment

410

Analog input 1 is taken as the PV, and the manipulated variable (MV) is

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 4% 1
comnaton. Q001 Pv | — | a0t | aos tsgra| A1 1
“ownain § {3 {0 | wmov MOV | MOV A3 13
(¥]
Bl A0 ] {1 an My | PV - 0
§' Hagument 2 Ha i? e - - END ¢
Assigrment
§ | opraton A2l | =0 END | END MOV 1
B | Argomant Rﬂe ) - - - — 0
<§‘ Brgement HGEE — — — Py 1
Argument
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

When adjusting two inputs of two sensors with differing full-scales on a
2-input coniroller, 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 set to 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.

Assignment Table

Table No. 1
e AGOO | v
= [Operation Hu :ﬂ 8CL 2 21
HI- LN n
Sl AD 12| —
S lowenn ROZH | soL2 22
[+
B | Arumentt Hae .‘ AR L 42
§ Argument 2 RGE? — é
@ fopenin A 30 | a0 | 2
Sl RO ([ | 7
§' Argumant 2 Haae N2 é 72
‘; Oparation H B'{B 8CL3 § 23
S ;
gl FOY 1 s | 7
Slrmr RO | =
‘g Oparation Rasg END E 0
J’é Algumemlﬂas ‘! _ é
g Argument 2 Hgse — E

The characteristics of each of these
straight-line approximations are as fol-
lows,

{lavai 1)
s Quiput

Straight-ing approximation: Technical paramster
npot1 P 333 0.000
Iniput 2 P3 3 q 1.000

" [t P338 0.000
owuz P FIE 6.000
input 1 P}?ﬁ 0.000

5 input 2 PJSB 1.000
Cutput 1 pgsg ~(.100
oupuz P Y 0.500
was PIY { ] ocooo

N P3vg 6.000
oupnt B IY I 0.000
oupuz B F Y4 1,000

4-1%




4.4 Mixed Analog/Digital Operation

Chapter 1 introduced the mixed operation assignment function. This section
describes how to actually use this function.

The ES100P 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, Inanalog operations, this data area is used for input and output of data
comparison in “SW1-8” and “CMP1-8" operations.

® About operation The No. used in “SW1-8” and “CMP1-8” operations corresponds to mixed
No. operation data “DA1-8”. Forexample, “DAZ2” is used in operation “SW2”,
and the result of operation “CMP” is set to “DA3".

@ How 1o use Operation results are as foilows.

operations “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 1 2 argument 2, “DA1-8” is set to “1” then the operation
result is “1.0”
When argument 1 < argument 2, “DA1-8" is set to “0” then the operation
result is “0.0”

! Operation Example I 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%.

opertion 3 J0 1 enp
Argurment 1 R ﬂ 3 | 3 -
Argustront 2 ﬂ Qﬂga -

AP1 {analog cperation parametar 1) = °0.9”

Mixed Operation
Digital Operation Table Area Analog Operation Table
T 4 \
able No. 2 DAt : Tabite No. 1
o 4000 o [oor | _fow|l~— [EERRAOCE]| r
~ fopoaton f [J {0 | BUF | BUF / DA3 = Jowmion § {0 | ome2
Shomni 3§ 1] o1 | oa2 DA4 HELEEHE
§ sz 3 |~ - DAS § w2 { ] | | APt
o Hopemion of ] 23 | END | END DAg o fopertion RO @8 | swr
D d0e {l - — DA7 HE Y LEREY
§ et (f 3 1 — DAS §' etz BO A2 1 A
©

About the When not using the result of “CMP” operation at the analog operation side, assign
“CMP” the result of “CMP” operation to a point in the table which will not effect the
operation 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

MY lower limit

MV upper limit

PV bias value

Huttomatic selection rangs upper fimit

@ Setting param-
eters

€]

On the ES100P, 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
program setting mode, Accordingly, the PID control parameters selected for
each of step are used in the program.

If you set the “PID set No.” parameter to “0”, PID sets are automatically
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 STEP display. Designate the desired
PID set by pressing either the [«] or 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 “I” parameter cannot be setto “0” in floating control
on position-proportional controllers.

Set the lower limit of the manipulated variable (MV) in the “MV lower limit”
parameter and the upper limit of the manipulated variable (MV) inthe “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 afier
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 PIID set selection is set, set the upper limit of the range in which the
PID set No. is automatically 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 (1)
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 3-24. For details on fine tuning, see page
3-26.
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B PID set selection

PID set

Automatic
selection
data
240

. Automatic
selection range
upper fimit

. Fixed value:
200% full-scale

e s e o D R

1 Setting Example l

@ Setting table

Specification
setting mode
(setting level 2)

PID set setting
mode
(seuing level 1)

If you set the “PID set No.” parameter to “0” in the program setting mode,
PID sets are automatically selected according to pre-set conditions.

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
increase in the ascending order of the PID set No. However, note that PID
set & is fixed to 200% full-scale, and need not be set.

By the above seitings, the designated subsequent PID No. is automatically
switched to each time the value set in the “PID set selection data” parameter
exceeds the value set in the “automatic selection range upper limit” param-
eter even in the same step.

For example, in the figure on the eft the PID set No. is selected as follows
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.

Set the hysteresis in the “PID set automatic selection hysteresis” (specifica-
tion setting mode, setting level 2) in order to prevent chattering during
selection of the PID set.

SRR

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.

Parameter Settings
[ 038 PID set selection data 1: PV
£839 PID set selection hysteresis 2.00
gp
- Calculated by
. auto-tuning
d D
all MV lower limit 0.0
Al H MV upper limit 100.0
PuS PV bias value 0
Rk Automatic selection range upper limit 50

Operation  The default for the “PID set No.” parameter is “0” (automatic selection) for all
when PID  steps, and the default 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 steps. In other words, the control target for tuning is only
PID set 1.
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4.6 Applying Programmed Operation

Chapter 3 introduced how to set the “local SP” and “step time” parameters,

the parameters for basic operation and events. This section describes the

following:

» The “wait code” step parameters and “time signals 1 to 10 ON/OFF time”
parameters

» How to change currently executing patterns and steps.

B Wait operati on “Wait” occurs at the end of a step in the program if PV isnot within a setrange
to which the difference (deviation) between the PV and local SP has been set.
This set range is called the “wait width.”
During a wait operation, the program advances 1o the next step if the
deviation is within the wait width.
The subsequent operation can be determined when a fixed time (wait time)
has elapsed after a wait has occurred.

Step end point
PVA '. CHAPTER 4
sp ! Wait time
Wait width e >

LSP _--\\_:

Current step Next step

Time
® Wait code “Wait codes™ designate the wait operation, and are set in the “wait code”
parameter for each step of the program. Below are descriptions of the wait
codes.
¢ (: No wait
Step No. ol1] -~ Teo -
I Wait is not executed, and program advances 1o the next step.
Step time & ¢ 1: Wait/wait alarm generated
¥ Wait is executed, and a wait alarm is generated after the wait time has

T elapsed. While the wait alarm is generated, the WAIT LED flashes.
Tire siondls 11010 = 2: Wait/advance 16 next step
' ’ ’ Wait is executed, and the program advances to the next step.
¢ 31 Wait/hold status
Wait is executed, and the hold status is reached after the wait time has
elapsed.
= 4. Hold status
Hold status is reached unconditionally.

The hold status is canceled in the same way as a regular hold operation by
executing a run operation.
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@ Setling param-
eters

Set the wait width and wait time in the “wait width” and “wait time”
parameters, respectively, in the specification setting mode (setting level 2).
The unit used for the wait time is dependent on the setting of the “program
time unit” parameter.

Set the wait code in the “wait code” parameter for each step in the program
setting mode (setting level 1),

} Setting Example I

4-18

@ Setting table

In this example, let’s set up a program where the wait operation is used to
advance the execution sequence to the next step after PV is within the
deviation (wait width).

Set the wait width to 10°C, wait time to 5 minutes, and the wait code to “1”
(wait/wait alarm gencrated).
This example assumes that the target steps have already been designated.

Parameter Setting

Specification setting mode §| {046 Waitwidth | 10
(setting level 2) £O47 Waittime | 0500 S minutes
Program setting mode e . )
(setting level 1) I YR E Waitcode 1: Generate alarm

PVA e

gp Smin ! PV arrives within deviation
-] »

: ;
’ [
. '
; '
‘ Next step
Current step Jg E
'

' ; WAIT :, YVAH; Time
Step time lights  flashes

‘ o




B Time signals

T Gl

Step No.

0111 - 189

Local SP

Step time

PID st No.

Ky

Wait code

ON time oulput @

OFF time output &

Timer output

® Related param-
eters

Time signals are timers synchronized with the program. Timers operate for
both the ON and OFF times, and the timing operation starts from the
beginning of a step.

Timing by time signals is paused during a hold or wait.

When the ON time is reached after start of timing, the time signal output is
set ON, and when the OFF time is reached, the time signal output is set OFF.
Time signal output is OFF atthe end of the pattern even if repeating or linking
patterns are designated.

The following figure shows the relationship between ON/OFF time and
timer output.

{ Step n | Step (n+1) |

Hold

-
RREE BE S

LJ —

Time signals (1 to 10) are one of the step parameters, and are set in the “time
signals 1 to 10 ON time” and “time signals 1 to 10 OFF time” parameters.

Set the ON time in the “time signals 1 to 10 ONtime” parameter, and the OFF
time in the *“time signals 1 to 10 ON time” parameter.

The unit used for the time signals is dependent on the setting of the “program
time unit” parameter in the same way as the “step time” in the specification
setting mode (setting level 2). So, the correct program time unit must be set
before setting step parameters.

Setting of “~0.01” for both the “time signals 1 to 10 ON time” and *“time
signals 1 to 10 OFF time” parameters is invalid. The defaults of the “time
signals 1 to 10 ON time” and “time signals 1 to 10 OFF time” parameters is
“~0.01”, which means that at initial operation the timer signals are not set
all steps.

@ Hold operation

® Pattern repeat/
Pattern link
destination

A hold is one the operations programmed to a step, and causes timing of the
step to pause. For details, see page 4-20.

These are pattern parameters in the program. For details, sce page 3-16.

CHAPT

TER Y
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@ Setting table

® Timer operation

In this example, let’s make the following settings:

« Set steps 2 and 3 as the target steps.
Set the step times of both steps 2 and 3 to 10 minutes.

* Set time signal 1 ON three minutes after start of step 2, and OFF eight
minutes after stait of step 2.

» Set time signal 2 ON 12 minutes after start of step 2, and OFF five minutes
after start of step 3.

= Set time signal 3 ON only for the duration of step 2.

= Set time signal 4 to generate the OFF pulse of time signal 2.

Time signal 4 is set ON eight minutes after start of step 2, and OFF twelve

minutes after start of step 2. Time signal is then set ON five minutes after

start of step 3.
Time signal Step 2 Step 3
{ on | ONtime 3.00 -0.01
af { OFFtime 8.00 ~(.01
5 an & ONtime 12.00 ~0.01
aF & OFFtime -0.01 5.00
3 on 3 ONiime 0.00 -0.01
eF 3 OFFtime -0.01 0.00
4 an Y ONtime 8.00 5.00
oF 4 OFFtime 12.00 -0.01
0 3 8 0 2 5
| Step 2 Step 3 |
e e
Time sigral 1 ;._Q_T‘iiﬂ ! : ; ;
! LI :
Time signal 2 ; ON=12 : QOFF s !
Time gignal 3 -i OfN=0 ;
: # OFF=0
Ti ianal 4 ; ON=8 f ; Oh=b A
ne signa : T * v




B Pattern operation

@ Pattern advance

® Pattern restart

® Setting param-
eters

The ES100P is provided with functions for returning to the start of a pattern

or advancing to a designated pattern during running of the program. These

two functions can be used as assignment destinations in digital operation
assignments, so the following is possible:

= Patterns can be switched by external switches (digital input).

« The start of operation point of the program can be manipulated at
restoration after a power interruption in combination with the “PV start”
parameter in the pattern parameters.

Pattern operation parameters are set in the operation mode (setting level 1).

The OPR LED lights in the operation mode.

‘When vou set the “pattern advance” parameter to “17, the program advances
to the beginning of the link destination pattern that has been set to the
currently executing pattern. So, the “pattern link destination No.” must be
set before executing the pattern advance operation.

Pattern
advance

Pattern
restart

Pattern 1 Pattern 2

A \ S Tnme.'r

Paramster execution Link

When you set the “pattern restart” parameter to “17, the program is returned
1o the beginning of the currently executing pattern and operation is contin-
ued.

The “pattern advance” and “pattern restart” parameters are provided for
pattern operations. After the pattern operation is executed, the parameter
setting returns to “0”.

Parameter Setting
P0 ¢7 Pattern advance 1
PO {B Pattern restart 1
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E Step operation The ES100P is provided with functions for returning to the start of a step or
advancing to a designated step during running of the program. Step
operation parameters are set in the operation mode (setting level 1). The
OPR LED lights in the operation mode,

@ Advance When you set the “advance” parameter to “1”, the program advances to
the beginning of the next step. If this is executed continuously, the program
can be advanced one step at a time.

@ Hold When you set the “hold” parameter to “1”, timing designated in the “step
time” parameter is paused. The hold status is canceled in the same way as
a regular hold operation by executing a run operation.

® Back When you set the “back” parameter to “1”, step timing is reset, and the
program returns to the beginning of the currently executing step.
If back is executed in a hold status, the hold status is held even after
returning to the beginning of the currently executing step.

Step 0 Step 1 Step 2

Advance

i
A Time
Parameter execution
@® Setling Param- The “advance,” “hold” and “back” parameters are provided for step opera-
eters tions. After the step operation is executed, the parameter setting returns to
“0!’.
Parameter Seiting
PEOZ Advance 1
POG3 Hold 1
PO0Y Back 1

Reset operation  Step operations are also provided with a reset function. For defails, see
3.7 Starting and Stopping Operation (page 3-21).
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4.7 Changing

the SP Mode

The ES100P is provided with three SP settings: local SP (LSP), remote SP
(RSP) and fixed SP (FSP).

These SPs are switched in the “SP mode” parameter in the operation mode
(setting level 13,

® SP mode switch-  The figure below shows an example of switching between the local SP mode

ing example

® Setting the fixed
spP

® Setting param-
eters

and fixed SP mode during running of the program. The figure represents the
following switching operation:

(1) The fixed SP mode is switched to from the local SP mode at step n.
(2) The fixed SP is changed.

(3) The local SP mode is retumed to from the fixed 8P mode at stepn+1.

b ' ;
LSP e PSP : * LspP i
sP : 11—
AR
Kol FSP—LSP '
o :
: :
: 8
; ;
t : :
LSP—FSP : :
FSP value; '

changed | .

Step n Step n+1 Time

The fixed SP is set in the “fixed SP” parameter (adjustment mode, setting
level 1) within the range 1 to 100% full-scale.
The No.1 display indicates P {J ! when setting the “fixed SP” parameter.

Operation mode (setting level 1)

Parameter Setting
0: Local SP

POOB SPmode 1: Remote SP
2: Fixed SP

@ Step time

@ SP yrack-
ing

Step parameters other than the SP are valid even if the SP mode is switched during
running of the program. So, the program continues running as it is. The program
stops running when the total step time is reached.

When the “SP tracking” parameter is set to “1” (ON), the local 8P at the time of
switching is held after the local SP mode is switched to the fixed SP mode until the
fixed SP is changed.

SP tracking is not carried out when the local SP mode or remote SP mode are
switched to from any other mode.
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4.8 Checking Data

4-22

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

pea !

Heater current monitor

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

P20 Analog input 1 type monitor

P23 Analog input 2 type monitor

Monitors the type of analog input 1.
Monitors the type of analog input 2.

POy
P20S

PF1 key type monitor
PF2 key type monitor

Monitors the function assigned to the [pFi] key.
Monitors the function assigned to the [pFg key.

P2CE

Pattern repeat execution count
monitor

Monitors the number of times the same pattern
has been repeated.

P

PID set No. monitor

Monitors the PID set No. currently in use.

P2OB ON/OFF timer | monitor
P28Y ON/OFF ti 2 it
/ fmer monf or Monitors the time of ON/OFF timers 1 to 4.
P2 I ON/OFF timer 3 monitor
P2 { { ON/OFF timer 4 monitor
P¢ {& ON/OFF counter 1 monitor Monitors the ON/OFF count of digital control
P2 13 ON/OFF ter 2 monit outputs (relay, SSR, voltage pulse). The corre-
f coun mon? or spondence between ON/OFF counters 1 to 12
P& 14 ONJOFF counter 3 monitor and target output is as follows:
P2 {5 ON/OFF counter 4 monitor Counter 1: Control output 1

pe ik
pe il
PeiB
pe 8
pael
pee
Peee
pee3

ON/OFF counter 5 monitor
ON/OFF counter 6 monitor
ON/OFF counter 7 monitor
ON/OFF counter 8 monitor
ON/OFF counter 9 monitor
ON/OFF counter 10 monitor
ON/OFF counter 11 monitor
ON/OFF counter 12 monitor

Counter 2: Control output 2
Counters 3 to 12: Digital outputs 1 to 10

Paeyd
Faas
P2ek
P

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

Monitors the currently selected control system.

L4

BCD communications/digital
I/O monitor

Monitors the expanded /O connectors.

Py

Control operation cycle monitor

Monitors the cycle in which the manipulated
variable is updated.

P30

ROM version No. monitor

Monitors the ROM version of the ES100P.
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Conventions Used
in This Chapter

e in |

Sething Love!l 2

N
PF1 key typs

Eunction L008] prakeytype

Describes the funclions of
the parameter. —]

Comment

Describes the function, range,
unit, etc.

Sexs the fonction w0 be assigned to the PR and [FF keys.

When you have set this parameter to “1” (monitor it selection), each press of the
assigned key ([P or [FFE)) displays the contents of monitor item parameters 1 1o 8 in order

on the No.1 and No.2 displays.

When you have set this parameter to “2" (setting itern selection), each press of the assigned
key ([P7] or [F0) designates the contentz of setting item parameters 1 io % 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 fenctions to be assigned to the [FF] and PR keys by the codes in the table below.

In the check mode, this item
describes the monitor, and
the icon changes as follows:

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

o
2
&

Drescriprien

I I N )

Tovalid

Monitor en selection

Setting item selection

Run

Reser

Runfreset (stop) inversion
Advance

Back

HuldAoll releass inversion

Laocal setting tnode

S mode local/remote inversion
8P mode localffixed value mversion
AT. execution/eanced inversion
MY wacking ON/OFF mversion
Feed-forward ON/OFF inversion
Cascade open/closed inversion
Cascade ONOFF inversion
Manualfaute inversion

Bentinng e losaliremote inversion
Patten advance

Panern restart

Thigital vses bulfer 1 14 inversion
Digital user boffer 2 10 inversion

@ Related porameters
“mowitor items 1 1o 8" “setting s 1 o 87

& Related article

3.4 Key Display and Assignraents

to the description.

Related parameters and items

Example of how to use parameters

Models of the ES100P supporting
the parameter currently being de-
scribed
If this icon is not indicated, the pa-
rameter is supported by all models.

Useifui 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 I/O unit and controller, and assigning functions to programmable
function keys and [pFg.

» 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 [SE7] key.

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

Symbol Parameter Name Page | Symbol Parameter Name Page
00 1| Analoginpuit type 54 | F 033 | Poteniometer input 5-15
FO0E2 | Analoginput2 type 55 | [ 44| Cascade/standard 5-16
Fpa3 | Temperature unit 55 | £ 34 | Operation at power ON 5-16
L D0OY | scaling lower limit 56 | 038 gﬂo\giﬁgix)%fég’;éggg?gémml) 5-17
FOBS | Scaling upper limit 56 |£036 mgp%‘n? %g{géﬁgﬁmm“ 517
807 Decimal point 56 | L0377 | SPuacking 5-18
FOOB | PF1keytype 57 { L 38 | PID setselection data 5-19
FHB0Y9 | pPr2keytype 57 L339 | PID setselection hysteresis 5-19
£0 10 {040 | BCD communications/digital VO | 5-19

to Monitor items 1to 8 58 | Y {1 Unit No. (communications) 5-20
£ 17 [ 042 | Baud rate (communications) 5-20
roig f0Y3 | Program time unit 5-21

to Setting items 10 8 58 | FOYS | Program method 5-21
£02s Foyg | waitwidh 5.22

L 02k | Bar graph display item s12 | E 04T | Waittime §-22
FO2 7! Keyprotect 513 | L BYB | Time unitof SP rate limits 5-23
{28 | Diectreverse action 5-13 | [ 1Y 9 | Display refreshing cycie 5-23
L0289 Secondary loop directreverse action | 5-14 F 050 | Linenoise reduction 524
F0401 2-PDR-PID + fuzzy 5-14 | [ 26 1 Motor calibration execution 5-24
£04 ! Heating-cooling/standard 515 | F G 3| Traveltime 5-24
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Setting Level 2
Specification Setting Mods

i[ [ .‘l Analog input 1 type

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.

Function

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

; Code Description

Comment 0 00 1700(°C) 10 to 3000C°F)

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

3 K2 0.0 to 600.0(°C) /0.0 10 999 9CF)
4 n -100 to 850(°C) /~100 to 1600(°F)
3 12 0.0 10 400.00°C) /0.0 to 750.0(°F)
6 T -199.9 10 400.0¢°C)  /~199.9 to 700.0(°F)
7 E 0 10 600(°C) /0 to 1100(°F)
8 B 100 10 1800(°C) /300 to 3200(°F)
9 N 0 to 1300(°C) /0 10 2300(°F)
10 L1 -100 1o 850(°C) /~100 to 1600(°F)
11 L2 0.0 to 400.0(°C) /0.0 to 750.0(°F)
12 U ~199.9 10 400.0(°C) /~199.9 to 700.0(°F)
13 W 0 to 2300(°C) /0 to 4100{°F)
14 PLE  0to 1300(°C) /0 to 2300(°F)
15 JPt ~199.9 to 600.0(°C)  /-199.9 t0 999.9(°F)
16 Pt -199.9 t0 600.0¢°Cy /1999 10 999.9(°F)
17 4 1020 mA
18 0to 20 mA
19 0to10mV
20 010100 mV
21 +10mV
22 Ool1V
23 105V
24 Jos5V
25 Otol0V

@ Related parameters

@ Related article

“scaling lower limit

scaling upper Hmit

3.3 Setting I/O Specifications

% L6

decimal point

3 44

temperature unit”



Setting Level 2

Specification Setting Mode

robe l Analog input 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
i Set the analog input type by the codes in the table below.
c Code Description
omment Dofaulip O 41020 mA
1 1to3V

2-input (ES100P-IW [1--[7)

Temperature unit

Designates the temperature unit (setting: 0 to 16) when thermocouple or platinum
resistance thermometer is selected at the “analog input type 17 parameter. Designate
either of °C or °F.

Function

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

c ’ Code Description
n "
omme Default 0 °C
H °F
@ Related parameter

“analog input 1 type”

See

55




L Setting Level 2

Specification Setting Mode

Fo0Y | Scaling lower limit

Scaling upper limit

Decimal point

Function

Comment

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

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

Parameter Setting Range Unit | Defaolt
Scaling lower limit ~1999 to scaling upper limit ~1 U ~200
Scaling upper limit - Scaling lower limit +1 to 9999 U 1300
Decimal point Ot3 None 0

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

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

@ Related parameters
“analog input 1 type
@ Related article
3.3 Setting /O Specifications

39 4¢,

temperature unit”

@ 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”,



Setting Level 2

Specification Setting Mode

F0O0BY PF1keytype
D091 PF2key type

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
Function assigned key ({pr1] or [Prd) 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 ([Pri] or [Pre]) 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 [&8] or &2 keys.

Set the functions to be assigned to the [pri] and [PFg keys by the codes in the table below.

Code Description
Comment 0 Invalid
i Monitor item selection
2 Setting item selection
3 Run
4 Reset
5 Run/reset (stop) inversion
6 Advance
7 Back
8 Hold/hold release inversion
9 Local setting mode
10 SP mode localfremote inversion
11 SP mode locaiffixed value inversion
12 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
1% Paitern advance
20 Pattern restart
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 to 8”
T @ Related article
See 3.4 Key Display and Assignments
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Sefting Level 2
Specification Setting Mode

@ Monitor item 1
ol
£0 2] Monitor item 3
E] Monitor item 4

Monitor item 5
Monitor item 2 Monitor item 6

Monitor item 7

=] fra] fra) fra
[0 [ (b [ Lo 1 o
-3 o) |

Monitor item 8

Function

Comment

Designates items that can be monitored when monifor 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 17 parameter is “1”, for the “monitor item 2" parameter
“2”, and for “monitor items 3 to 8" parameters “0”.

@ Related parameters
“PF1 key type” “PF2 key type”

:_E:QZ:B] Setting item 1 £ 022] settingitems
E:}:S] Setting item 2 F0231 settingitem6
@] Setting item 3 FO24Y1 setting item7
E Setting item 4 F0251 Settingitem8

EEER

Function

Comment

" 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 [prd key allows
you 1o 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 17 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 ltem List I Specification Setting Mode
Monitor
Code . . .
No.1 display No.2 display Monitor range Unit
PV | — 1010 110%full-scale
! PV SP Sp: 0 10 100%full-scale u
oy : PV — 1010 110%(ull-gcale U
2 PV Manipulated variable (MV) $1 MV —5010 1050 5%
3 H 26l PV ; -1010 110% ull-scale U
PV Valve opening position. o1 o o ening: -10.010 1100%hkscale] %
4 PV Deviation (DV) PV {1010 110%£ull-scale ) U
DV . -110.0 to 110%full-scale width
5 v i
P Step elapsed time PV . —10 0 110%full-scale 14
6 PV Step remained time Time © 0.00 io 99.5¢ #y
7 | Local SP Step elapsed time LSP : 010 100%full-scale U
8 Local SP Step remained time Time © 0.00 10 99.59 2
9 p P “ 00109999 full-scale
10 6 I *4 0 10 9999 sec
1 d D 0 10 9999 sec
12 Eu ¢ Event 1 setting
13 Eu 2 Event 2 setting
14 Fuw 3 Event 3 setting
15 Eu Y Event 4 setting
16 Ev 5 Event 3 setting 200 10 200%full-scale | Uor %
17 Eu & Event 6 sefting
18 Eu 7 Event 7 setting
19 E;, B Event 8§ seiting
20 Eu 8 Event 9 sciting
21 Euil Event 10 setting
22 HI Analog user buffer 1
23 RU 2 Analog user buffer 2
24 RY 3 Analog user buffer 3
é
1
25 R Analog user buffer 4 0999109959 "
26 AU & Amnalog user buffer 5
27 RU & Analog user buffer 6
28 AU 7 Analog user buffer 7
29 AU B Analog user buffer 8
Analog user
30 buffer 1 Analog user buffer 2
Secondary loop FV2: 100101100
3L py vy Secondary loop SP (5P2) SP2. 00101000 %
2| PV Local SP (variable) LSt 001 1000%hlse | U

*1 In a position-proportional control system, the range is -999.9 1 9999,
*2 Theunit is either minutes/seconds or hours/minutes depending on the seiting of the “program time

unit” parameter. ,
#3 In a position-proportional control system, the range is 0.1 t0 995.9.
*4 When floating control is selected in a position-proportional control system, the range is 1 109999,
*5 When the control systern is not position-proportional, the range is 0.0

Reference

@ When setting is “0”
When the “monitor item 17 parameter is set to “0”, the seiting 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 17 parameter is displayed when the power is turned
ON in setting level 1.
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| Seting iem List_}

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

1 L8P Local SP 0 10 100%fuli-scale
2 £GP Fixed SP 0 to 100%{ull-scale v
3 Ecn Step time 0.00 10 99.59 *1
4 > P 2 0.010999.9 %fiull-scale
5 v I %3 0109999 see
6 o o 0 1o 9999 sec
7 Ee | Event 1 seiting
8 E, 2 Event 2 setting
9 Ee 3 Event 3 setting

10 Eu Y Event 4 setting

1 Eu 5 Event 5 setting —200 0 200%full-scale | Uor %

12 Eu & Event 6 setting

13 Eu 1 Event 7 setiing

14 Eu B Event § setting "

15 Ew 9 Event 9 setting

16 Eu il Event 10 setting

17 Bp ¢ Analog operation parameter 1

18 AP 2 Analog operation parameter 2

19 AF 3 Analog operation parameter 3

20 REPp Y Analog operation parameter 4

21 RF & Analog operation parameter 5

22 RP & Analog operation parameter 6

23 AP % Analog operation parameter 7

24 BEFP B Analog operation parameter 8

25 ge g Analog operation parameter 9

26 AP0 Analog operation pararneter 10

27 HP {1 Analog operation parameter 11

28 HE 2 Analog operation parameter 12

28 AP i3 Analog operation parameter 13

30 RP 4 Analog operation parameter 14 —1.999 10 9.999 None
1 B i85 Analog operation parameter 15

32 AP b Analog operation parameter 16

33 AP i1 Analog operation parameter 17

34 RP 8 Analog operation parameter 18

as BP9 Analog operation parameter 19

36 Pl Analog operation parameter 20
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Code Description Setting Range Unit
No.1 Display No.Z Display
37 RPZ ! Analog operation parameter 21
38 APZe Analog operation parameter 22
39 RPES3 Analog operation parameter 23
40 Ae2Y Analog operation parameter 24
41 AP2S Analog operation parameter 25
42 BPIb Analog operation parameter 26 1999 109,999 None
43 BPZ Analog operation parameter 27
44 APZEB Analog operation parameter 28
45 RPZY Analog operation parameter 29
46 RAPI0 Analog operation parameter 30
47 AP3 ¢ Analog operation parameter 31
48 RP3Z Analog operation parameter 32
49 PEn Pattern No. 01099 None
51 PV Local SP PV ~10010 110.0%full-scale |
' (monitor only) SP: 0.0 to 100.0%full-scale

52 Fi Fuzzy strength 0.0 10 100.0 %
53 HYS ON/OFF control hysteresis 0.0 16 99.95 %
34 nrES Manual reset 0.0 1o 100.0 %
>3 EI] SP risc rate limit 0.0 10 100.0% ull-scale U
56 Gid SP fall rate limit
57 nli MV lower limit ~5.0 1o upper limit 0.1 %
58 alH MYV upper limit Lower limit ~0.1 to 105.0
39 alr MYV change rate limit 0.0 to 100.0 %S
60 ESP2 Secondary loop fixed SP 0.0 to 100.0 %
61 P Secondary loop P 0.1 10 999.9 %
62 2 Secondary loop I 0 t0 9999 sec
63 dé Secondary loop D 0 10 9999 see
64 arSe Secondary loop manual reset 0.0 t0 100.0 %

#*1 In a position-proportional control system, the range is -999.9 t0 999.9,
*2 The unitiseither 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 to 999.9.
*4 When floating control is selected in a position-proportional control system, therange is 110 9999,
*5 When the control system is not position-proportional, the range is 0.0.

Reference

@ When seiting is “0”

When the “setting item 1” parameter is setto “0”, the setting of the setting item s treated
as “1” (LSP).
When the “setting items 2 to 8" parameters are set to “0”, the parameter is invalid.

511




Specification Setting Mode

Setting Level 2

£oe EI Bar graph display item

Function

Comment

Designates the item to be displayed on the bar graph on the front panel.

11 display items are provided.
The figure below shows the bat graph displays for each of the display items.

o dlSpl ay 04 514  15-24 25-34 03544 45-54 S55-64 65-7a
Manipulated B3 3 3 .3 3 o o .3
variable L B2 L3 B B B2 £ .2
! 2 3 33 0 0 8 23
Valve opening C3 L [0 B3 2 2 . |
e CEEHEEEEE

Stap slapsed-time %
Paltern slapsed-lime % % % g E = = = =
Analog user buffer 1 E % = = = = E =

‘ . & or

Deviation display P T BT S o ! 2
Deviation 3 3 €O B2 £ B I
(1isegment) B B3 O O B B o0 O
Deviation Lo L £ L L M L1 B
(2Uisagment) L 3 B3 23 O M i e
3 L0 30 8 O = || O
Daviation 03 B0 3 L) & e I 3
{BUrsegment) 1 L3 C B & W 0 I
Daviation 3 B3 i W [ W )
(10Waegment) ] ] L] £ ] L [ -
B oem O 0 o T O
No. display 1 2 3 4 5 8 7 8
R I T R R R B B =
o £ W o . B B O
Digitat user buffers 3 3 2 W I 3 1 .
T BEEEEBEEEER
21 L3O 83 B3 1 3 | 3
3 0O L3 OO B2 £ 20
0 302 &0 £ 3
3 O 3 8 o O 23

BENREENRODY
ERNREENNND

0oonoooes0 -

000onoooes -

OR0000000O0 -
ROO0O0O0DO

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

o
$
N
i
g

o

Code Description
0 Manipulated variable (MV)
1 Valve opening position
2 Step elapsed-time%
3 Pattern elapsed-time%
4 Deviation (1U per segment)
5 Deviation (2U per segment)
6 Deviation (5U per segment)
7 Deviation (10U per segment)
8 Digital output
9 Digital user buffers 110 10
10 Analog user buffer 1

The default varies according to the model of the ES100P.
Standard model: O (manipulated variable)
Position-proportional model: 1 (valve opening position)

@ Related article
3.4 Key Display and Assignments

000000000MS - BENNERENEE
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£oei

Key protect

Funcﬁoﬁ

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: C Setting: 3
T Uoree Boew  omun | era 1 Poory 3o | omun g Rz

N Ty 8
50 @ “Ym| |ge @ S8a

by

Setting:

%3;7“5;:@ N e 2
505 6@

Setting: 2

g o zg;;ﬁ:@
mm . @ g @. wc @

»l

Default is “0” (key protect OFF)

Direct/reverse action

Fnctlo

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 valae).

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

Code Description
[ Default B 0 Reverse action
| 1 Direct action

@ Related article
3.3 Setting I/O Specifications
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roe BI Secondary loop direct/reverse action

Function

Comment

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

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

Code Description
Default 0 Reverse action
1 Direct action

2-input (ES100P-CW -

Function

Reference

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
is selected.

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

Code Description
Default 0 2-PID + fuzzy
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.
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03 !l 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 rewritien.

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

Code Description
Default 0 Standard
1 Heating-cooling

Standard (ES100P-AAHI- ()

@ Related article
6.1 Heating/Cooling Control

L0321 potentiometer input

Selects the position-proportional control system.

Function
Set potentiometer input by the codes in the table below.
i - Code Description
Comment Default 0 Not used (floating)
i Used (closed)

Position-proportional (ES100P-RRP- 1)

@ Related article
6.2 Position-proportional Control

See

5-15
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o3 BI Cascade/standard

Function

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 (ES100P-CIW - [)

€@ Related article
6.3 Cascade Control

fo3 ‘1" Operation at power ON

« Continuation
Function

power interruption.
s Marwal mode

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

is the value at the stop operation.

¢ Reset status

When the reset 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

Designates the operation at power has been turned ON.

The run/reset status and avto/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

variable is at held at the value at power interruption.

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

Description

Code
Comment Detault 0
1
2

Continuation
Manual mode
Reset status
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C D381 MV atPV error (except position-proportional control system)

£o3 EI MV at PV error (position-proportional control system)

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

Parameter Ervor Type
Function v ,
M ; Z.lt PV error '(except PV error, A/D error, internal voltage error, cold junction error
position-proportional . . . v
{when cold junction compensating system is set to “internal”™)
control)
.. PV error, A T, iIntern i , cold junction error
MV at PV error (position- e /D error, internal voltage error, cold j on eITo

{when cold junction compensating system is set to “internal”}

roportional control \ . .
prop ) Potentiometer error (when closed system 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 variabie (MV) at PV error by the codes in the table below,

Parameter Setting Range | Unit | Default

Comment MYV 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

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
(ES100P-RRP--TT)

“MV at PV error (not position-proportional control)” parameter: Standard (ES100P-
AAHT-[)

@ Related anticle
6.2 Position-proportional Control

See
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a3 7' SP tracking

Enables/disables SP tracking.
When set to “ON” and the SP mode is switched to the fixed SP mode from the local SP
mode or remote SP mode during running of the program, the SP value in a new SP mode

Function is held at the SP value used immediately before switching.

Code Description
0 OFF
[DefaultPp 1 ON

Example of use

@ Related parameter
“SP mode” (operation mode, setting level 1)
“fixed SP” (adjustment mode. setting level 1)

SP tracking ON

spd Lsp

FSP

i

|

) Lt

:

LSp—FsP  Time

5-18

Set SP tracking by the codes in the table below.

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

SP tracking OFF
&
Spw‘LSP._‘ FSP*
FSP //
: .
LSp-Fgp  Time
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PID set selection data

PID set selection hysteresis

Function

Comment

See

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 (PI1D setting mode: setting level 1).

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

= “PID set selection data” parameter
Setthe PID set selection data by the codes withinthe range Oto 63 inthe analog operation
assignment {arguments) table on page 5-41. Default is “17 (PV).

= “PID set selection hysteresis” parameter

Setting Range Unit Default

0.10 10 99.99 % 0.50

® Related parameter

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

4.5 PID Switching

L0401l BCD communications/digital /0

Function

Comment

Designates use of the expanded 1/O connectors for BCD communications or digital 1/O.
Only one of the BCD communications terminals or digital I/O terminals can be used for
expanded /0 connectors.

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

Code Description

Default 0 Digital /O
i BCD communications

Expanded 1O connector (ES100P-C1--TE)

@ Related article
2.4 Wiring Expanded 1/O Conngctors
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o f' Unit No. (communications)
g '-{EI Baud rate (communications)

Function

Commeant

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 Setiing Range Unit Default
Unit No. 0to 99 None 0
Baud report 0t 4 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) (ES100P-2--101CH
Communications (RS5-422/485) (ES100P-[0-- 1040
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ca44

Program time unit

Function

Comment

Note

Designates the time unit for the program. The “program time unit” parameter should be
set before setting the following parameters.
« Specification setting mode (setting level 2)
“wait time” parameter
» Program setting mode (setting level 1)
“step time” parameter
“time signals 1 to 10 ON time” parameter
“time signals 1 to 10 OFF time” parameter

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

Code Description
0 Minutes:seconds

[Defaulihr 1 Hours:minutes

If you change the “program time unit” parameter setting after having set the times in
the above four parameters, 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”.

Program method

unction

Designates the track mode when running the program using the local SP mode.

¢« When set to “0” (soak), the local SP is held at a fixed value.

* When set to “1” (ramp and soak), the track is made by joining the local SP of the
previous step and the local SP of the step currently being executed with a straight
fine.

Soak Ramp and Soak
'NEREREN o | 1|2 | 3]
SPA’ sp

o
o} ¢ /\3

o

©:LSP Time G:L5P Time

A o
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Comment

Set the Iocal SP track mode by the codes in the table below.

Code Description
0 Soak
Detfault B 1 Ramp and soak

@ Related parameter
“local SP” (program setting mode, setting level 1)

In program methed, the local SP will be used at the start of the program as step 0 has
no previous step. Accordingly, set the step time of step 0 to “0” to provide the SP with
a slope from the start of program operation. (Step 0 is skipped.)

‘EUHSI Wait width
£oy ‘JI Wait time

5-22

Sets the specifications of the wait operation.
» The “wait width” parameter sets the deviation in which the wait operation functions.
« The “wait time” parameter sets the continuation time of the wait operation.

Parameter Setting Range Unit Default
Wait width 0 to 100% full-scale U 1%full-scale
Wait time 0.00 10 99.59 *1 0.00

*1: Designate the time unit of the “wait time” parameter in the “program time unit” parameter.

@ Related parameters
“program time unit” (specification setting mode, setting level 2)
“wait code” (program setting mode, setting level 1)

© Related article
4.6 Applying Programmed Operation
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£048

Time unit of SP rate limits

Function

QT

Comment

See

Selects the time unit of SP rise/fall rate lmits.

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

Code

Description

Ufsecond
U/minute
Ulhour

@ Related parameters

“SP rise rate limit” “SP fall rate Hmit”
(adjustinent mode, setting level 1)

oy 9' Display refreshing cycle

Function

Comment

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

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

Description

Code
Default] 0
1
2
3

1x of control operation cycle
2x of control operation cycle
Sx of control operation cycle
10 of control operation ¢ycle

5.23
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Fosto ' 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,

, Code Description
Comment Defaull b 0 50 Hz
1 60 Hz

ras lI Motor calibration execution

Fose l Travel time

“motor calibration execution” parameter A
Calibrates the motor forreading the valve opening position. After calibrating the motor,
the parameter automatically changes to the “travel time” parameter.

“travel time” parameter
Sets the time from valve fully open to valve fully closed.

Parameter Setting Range Unit Default
o - Motor Qahbration None None None
Comment Execution
Travel Time 110999 Seconds 30

Position-proportional (ES100P-RRPL- )

© Related article
6.2 Position-proportion Control
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5.2 Event Setting Mode

» The event setting mode sets the specifications for events to be generated for each of the
program steps. Set the event setting mode in the “events 1 to 10 setting” parameters
(program setting 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 setiing level 2, use the [S€7] key.

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

[</[>]

Table No. 1121 .. |10
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 [B] keys. To select parameters,
press the [a] or [w] keys. The table No. is displayed on the STEP display.

s The following table shows the parameters in the event setting mode and the page where

they are described.
Symbol Parameter Name Page
10 4| nputdata 5-26
I 102 | Judgment conditions 5-26
I 184 | Hysteresis 5-27
£ {04y | Standby sequence ON/OFF 5-27
£ 105 | Operating conditions 5-27
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o !I Input data

Function

Comment

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 5-41.

However, note that codes can be set only within the range O 1o 63 (defauls: “54”
{deviation)).

When the “input data” parameter is set to “07, 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

rig E'I Judgment conditions

Function

A

Comment

5-26

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.

Code Description
0 Upper Hmit
1 Lower Hmit
2 Absolute value upper limit
3 Absclute value lower limit

© Related parameter
“input data”

@ Related article
3.5 Setting Events
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rio 3' Hysteresis

Comment

See

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

Setting Range Unit Default
0.00 10 99.99 Fbfull-scale (.10

© Related parameter
“input data”

@ Related article
3.5 Setting Events

L0 '-{I Standby sequence ON/OFF

Function

Comment

See

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

Code Description
Defauit 0 OFF
1 ON
® Related parameter
“input data”
@ Related article

3.5 Setting Events

rin 5' Operating conditions

Function

.

Comment

See

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

3% a8l

effected by the setting of this parameter are the “input data”, “judgment conditions”,

“hysteresis”, “standby sequence ON/OFF” and “event value” parameters. This parameter
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 5-35.

However, note that codes can be set only within the range 010 202. To activate the event
function at all times, set this parameter to “201” (ON at all times). (Defaultis 201)

@ Related parameter
“input data”

@ Rclated article
3.5 Setting Events
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5.3 ON/OFF Timer Setting Mode

5-28

* 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 [sE7] key.

+ Timers 1 to 4 can be set.
The parameters for each timer are organized in tables.

Table No. 1121314
Timing run/reset input
Timing run/hold input
Time unit
ON time

OFF time

(<]

« 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 STEP 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 ¢ Timing runireset input 5-29
£ 202 | Timing run/hold input 529
F204 | Timeunit 5-29
L2004 | ONtime 5-30
F2064 | oFftime 5-30
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Timing run/reset input

Timing run/hold input

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
assigniment (argurmnents) table on page 5-35.

However, note that codes can be set only within the range 0to 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

Time unit

Comment

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
t() “O”'

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

Code Description
0 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

“fiming runfreset input” “timing run/hold input” *“ ON time” OFF time”
@ Related article

4.1 ON/OFF timer
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{:E’ﬂ'-il ON time
[255] OFF time

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 “~1" 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):

C 4 Setting Range Unit Default
omment
~1 10 9996 Seconds, minutes, hours -1
When the “time unit” parameter is set to “3” (10 hours).
Setting Range Unit Default
-1 to S000 10 hours -1

® Related parameters

& Related article
4.1 ON/OFF Timer

5-30

“timing run/reset input” “timing run/hold input” “time unit”
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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 setiing 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.

[«][>]

Tabie 1 Tabla 2 Table 30
Assigniment E T20N H
desivaton | cestmaon | ________| il 1D
Operations | Operations Operations E
104 fto 4 ito4

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

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

Symbol Parameter Name Page
dO 08 | Assignment destination 63
db 10 | Operation 1
d8 {§ ! | Operation 1, argument 1 5.34
d G :E Cperation 1, argument 2
d820 | operation2 5-32
d ﬂ E { Operation 2, argument 1
d022 | operation 2, argument 2 >34
d0 38 | operation 3 5-32
df 3 | Operation 3, argument 1
d ﬂ 3 e Operation 3, argument 2 >4
gD Y| Operation 4 5-32
d 3 . QOpsration 4, argument 1
d4 e | Operation 4, argument 2 o4
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dboto | Assignment destination

Comment

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 5-33. 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
4.2 Digital Operation Assignments

dl {0 I Operation 1 d030% operation3

db2lb I Operation 2 d048 I Operation 4

Function

omment

Designates operations 1 to 4 in the digital operation assignment table.

Set the operations by the codes in the table below.

Code | Abbraviation Syrmbol Cods | Abbreviation Symbol

o | Enp 4 | anp :D__
1| BUF -—-D—-— § | NOR D"
2 | ot | ~e— | & | nawD '_'D—-
5 OR :D—- 7 XOR :l}:}-

For details on defaults, see Appendix, Parameter List.

Use the abbreviaton when setting up operation assigniment 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 asticle '

4.2 Digital Operation Assignments
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Digital operation assignment — assignment destinations I

Code | Symbol Description Code | Symbol Description
i} -~ Invalid 71 RSP Remote SP mode
1 DO1 | Digital output 1 72 FSP Fixed SP mode
2 D02 | Digital output 2 73 LCL 1 Local seuing mode
3 DO3 | Digital output 3 74 RMT | Remote setting mode
4 DO4 | Digiial output 4 75 EXT | External setiing mode
5 DOS | Digital cutput § . UNDF | Undefined
6 DO6 | Digital output 6 79 EVR | Bvent standby sequencs reset
7 D07 | Digital output 7 80 HOCC | Hold cancel
E DO8 | Digital output 8 81 PTAD | Pattern advance
g DO% | Digital cutput 9 22 PTRS | Patiern restant
10 DO | Digital cutput 10 . UNDFE | Undefined
UNDE! Undefined 91 RMRS | 1: Run/0: Reser
21 1 put | Digital user buffer 1 92 | HDUH| 1: Hold/: Hold cancel
22 D2 | Digital user buffer 2 93 MMNAT] 1 Mamual mode/0: Auto mode
23 1 py3 | Digital user buffer 3 94 LRSP | 1 Local SP mode/0: Remote SP mode
24 DU4 | Digital user buffer 4 95 FRSP | 1: Pixed SP mode/0: Remoie SP mode
25 1 pus | Digital user buffer 5 96 | FLSP ! 1: Fixed SP mode/0: Local SP mode
26 1 DU6 | Digitl user buffer 6 97 LCRM | 1; Local setting mode/0: Remote seiting mode
27 DUy | Digital user buffer 7 98 EXBM| L: External seuting mode/0: Remote setiing mode
28 L pug | Digital user buffer 8 99 EXLC | 1: External setiing mode/0: Local selting mede
29 DUS | Digital user buffer § - UNDF | Undefined
30 DU10 | Digital user buffer 10 103 KPCC | L1 Key protect cancel/0: Key protect ON
31 DULL | Digital user buffer 11 104 DRRV | 1 Direct/reverse action inversion/l: Direct/reverse action inversion cancel
32 DU1Z | Digital user buffer 12 105 IR 1: btegration reset/: Integration reset cancel
33 DU3 | Digital user buffer 13 106 FPQF | L: Feed-forward OFFA): Feed-forward ON
34 DU14 | Digital user buffer 14 107 MVYTR| 1: MV tracking ON/O: MV wracking OFF
35 DU1S | Digital user buffer 15 108 CSOF | 1) Cascade OFF/0): Cascade ON
36 DUL6S | Digital user buiffer 16 109 CSOP | 1: Cascade open/0: Cascade closed
UNDF| Undefined X UNDF | Undefined
40 PTNG | Pattern No. 25 (weighted 1) 111 PTN10Y Pattern No. 20 of 100 digit (weighted 10}
41 | PTN1 | Pauemn No. 2! (weighted 2) 112 PTN20} Patiern No. 2! of 101 digit (weighted 20)
42 PTN2Z | Pattern No. 22 {weighted 4) 113 PTINAG| Paitern No. 22 of 101 digit (weighted 40)
43 | PTN3 | Patiern No. 28 (weighted 8) 114 PTNR0{ Pattern No. 27 of 10! digit (weighted 80)
44 PTN4 | Pattern No. 28 (weighted 16} . UNDF | Undefined
45 PTNS | Pattern No. 25 (weighted 32} 116 LNDF | Undefined
46 PTNG | Pattern No. 26 (weighted 64) 117 UNDF | Undefined
UNDF | Undefined 118 UNDF | Undefined
61 RST | Reset 119 UMDF | Undefined
62 RUN | Run . UNDF | Undefined
63 HOLD| Hoid 121 DAL Diata 1 for mixed operation
64 ADY | Advance 122 DAz Daia 2 for mixed operation
65 BACK | Back 123 DA3 | Daa3 for mixed operation
66 AT AT, execution 124 Daa Daia 4 for mixed operation
67 ATSE | AT, cancel 125 DAS Data § for mixed operation
68 MAN | Manual mode 136 Das Data 6 for mixed operation
59 AUTOL Auto mode 127 DAT Data 7 for mixed operation
70 LSP | Leocal 5P mods 123 DAR | Data 8 for mixed operation

*1 Digital outputs 1 and 2 are relay output; digital outputs 3 10 10 are open-coliector output.
*2 Set either of binary or BCD for the pattern No.
When BCD is set, use “PTNO” 1o “PTN3” for 1 digits.
*3 When using settings 61 to 82, the setting is ON when the operation result changes from 0O to 1. (pulsed
instruciion)
When using settings 91 to 109, operation is switched when the operation result changes. (loggled instruction)
*4 UNDF (undefined) cannot be output.
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dll | !l Operation 1, argument1 |d{ 3 {1 Operation 3, argument 1

dbie ! ' Operation 2, argument1 |0 Y {| Operation 4, argument 1

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

Function

Set the arguments by the codes selected from the digital operation assignment (argu-
ments) table on page 5-35. However, note some controliers 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”.

Comment

@ Related parameter

“assignment destination” (digital operation assignment setting mode)
@ Related article
See 4.2 Digital Operation Assignments

40 ¢ E’I Operation 1, argument2 |3 321 Operation 3, argument 2

4022 I Operation 2, argument2 |40 Y2 I Operation 4, argument 2

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

Function

Set the arguments by the codes selected from the digital operation assignment (arguments)
table on page 5-35. 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 argament 2 is not used.

Comment

€ Related parameter
“assignment destination” (digital operation assignment setting mode)
{ @ Related article
See 4.2 Digital Operation Assignments
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Digital operation assignment — arguments l

Code | Symbol Description Code | Symbol Description Code | Symbol Desgcription
0 - Invalid 84 KPCC | Key protect cance! 164 | DU4 | Digital user buffer 4
1 DI Digital input 1 85 DRRV | Directfreverse action inversion 165 bus Digital user buffer §
2 D2 Digital input 2 86 IR Integraion reset 166 DUS | Dighal user buffer 6
3 D13 Digital input 3 87 FFOF | Feed-forward OFF 167 | DU7 | Digital user buffer 7
4 Dl Digital input 4 88 MVTR | MYV tracking ON 168 ouUs Drigital user buffer §
5 Di3 Digital input 5 89 CSOF | Cascade OFF 169 DuUs Digital user buffer 9
6 6 Digital input & 90 C8CP | Cascade open 170 | DUID | Digital user buffer 10
7 D17 Digital imput 7 91 WAIT | Wait 171 DU | Digital user buffer 11
8 jrity Drigital input 8 92 HWTAL | Wait alarm 172 DUIL2 | Digital nser buffer 12
UNDF| Undefined 93 HBAL | Heater burnous alarm 173 DUI3 | Digial user buffer 13
21 EVi | Evem 1 94 CTAL | ON/OFF count alarm 174 | DUI4 | Digiial user buffer 14
22 Ev2 | Event2 . UNDF | Undefined 175 | BUILS | Digital user buffer 15
23 EV3 Bvent 3 11 FPEND | Program end output 178 DU1L6 | Digital user buffer 16
24 BEV4 Bvent 4 112 STEP | Siep ouiput - UNDF | Undefined
25 EVS | Bveni§ 113 ADV | Advance output 181 | B200 | Internal voltage error
26 BvVs | Bvent6 114 BACK | Back output 182§ E216 | Cold-junction error
27 EV7 | Bvent7 . UNDF | Undefined 183 1 E300 | A/Demor
28 Evg | Bvemt3 120 PTNO | Pattern No, 20 184 | 5410 | Analog input 1 eror
29 Eve | Bvem9Y 121 PTN1 | Pauem No. 21 185 | pa20 | Analog input 2 error
30 EV10 | Bvent 10 122 PTNZ | Pattern No, 22 186 | paon | PV oeror
UNDE] Undefined 123 PTN3 | Pattern No. 23 187 | pasp | Potentiometer
41 TS1 Time signal 1 124 PTN4 | Patiern Mo, 24 .- UNDF | Undefined
42 T82 Time signal 2 125 PTNS | Patern No, 25 161 Dal Data 1 for mixed operation
43 TS83 Time signal 3 126 FTNG | Pattern No, 26 192 DAZ | Daia 2 for mixed operation
44 T84 Time signal 4 I UNDF | Undefined 193 | DA3 | Dam 3 for mixed operation
45 T85 Time signal 5 130 STPO | Step Ng. 20 194 DA4 | Data 4 for mixed operation
46 TS6 Time signal 6 131 STP! | StepNo. 2! 195 DAS | Data 5 for mixed operation
47 TS7 Time signal 7 132 STP2 | SwepNo. 22 196 | DA6 | Daws 6 for mixed operation
48 TS8 Time signal 8 133 STP3 | Step No. 23 197 DA7 Data 7 for mixed operation
49 TS89 Time signal 9 134 STP4 | StepNo. 24 198 DAR | Data 8 for mixed operation
30 TS10 | Time signal 10 135 STP5 | Step No. 25 .- UNDF | Undetined
- UNDF | Undefined 136 STP6 | Step No. 26 200 [y 0 fixed data (always ON)
61 TM1 | ON/OFF timer } - UNDF | Usdefined 201 1 1 fixed data (always ON) %3
62 TH2 | ON/OFF timer 2 141 D01 | Digital output 202 IR 1 fixed data (always ON) *3
63 TM3 | ONOFF timer 3 142 D02 Digital ouiput 2 ‘e UNDE ! Undefined
64 TM4 | ONJOFF timer 4 143 DO3 | Digital output 3 211 Nt Operation results 1
UNDF | Undefined 144 D4 Digital output 4 212 N2 Operation results 2
71 RUN | Run 145 DO5 | Digital ootput 5 213 N3 Operation resulis 3
72 HOLD | Hold 146 DO6 | Digial cuiput 6 214 N4 Operation results 4
73 AT AT, execution 47 | DO7 | Digital output 7
74 MAN | Manual mode 148 DO& | Digital output 8
75 L8P | Local SP mode 149 DOY | Dighial ouiput ¢
76 RSP | Remoie SP mode 150 D010 | Digiial cutput 10
77 FSp Fixed SP mode s UNDE | Undefined
18 LCL | Local setting mode 161 DUy Digital user buffer 1
79 RMT | Remote selting mode 162 DUZ | Digital user buffer 2
80 EXT | External setting mode 163 DU3 | Digital user buffer 3

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

#7 This setting becomes the bit data when the pattern No. and number of steps are expressed in binary.

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

*4 Settings 11 to 114 are set to “1” for a designated 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 UNDF (undefined) cannot be output.
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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 setting 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 [a]
or [w] keys. The table No. is displayed on the STEP display.

«i»]

Table 1 Table 2
Assignment Assignment
destination destination i
Operations] Operations
11015 11015

s g o o ot o

Table 15

Assignment
destination

Operations
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 | Symbol | Parameter Name | Page | Symbol | Paramefer Name| Page
RO0D | Gareion | 597

A0 10 | oweont | 538 | ROBD | owans | 508 | A {10 | owmin | 528
FI =R N T TR 50 PN E T ==
R 12 | somemz ABBE | e RII2 | damenz
RE280 | coerstion2 538 | A0 18 | overton? s3s | B {20 | oeeratoniz | 5ag
RO2 || Gmems | o0 LABT ! sgiment | [RI2 1| aimet |,
ROE2 | sumens RO72 | Samems R 122 | agumenz

80 38 | opeations 538 | ROB D | oveions 538 | B 130 | overation1a | 5.38
RO3 ! oo | .. |AOB 1| Sy | [RI3 1| S |
AD 32 | damems ROBE | Somens Ri32| Samens
ARYE | opestons 538 | AD G L | overatons 538 | B 4[] | operionis | 538
AOY 1| Smr | | ROG 1| e | [AM ]| o |
RGHE | samens ROS2 | s A iY42 | chmemz
RS | opeatons 538 | B {00 | operatonto sag | [ |G| opsmtonts 538
ROS {| et | o L RID 1 spmens |, | RIS {| St |
ROS2 | oot I HE R M LT
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RO Assignment 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 G - Invalid

1 Py PV ~f.iw

2 RSP Remote SP 001w 1.0

3 PVC PV bias value 10w 1.0

4 Csp Cascade SP 0010 1.0

5 CcTv Primary loop tracking 00w 1

6 PV2 Secondary loop PV Ot w11

7 FFV Feed-forward amount 10t 20

8 MTV MV tracking value

9 STP MV at stop ~2.999 10 9.599

UNDF Undefined

11 AO1 Analog output I

12 AQ2 Analog output 2 ~9.999 10 9.999
13 AG3 Analog output 3

UNDF Undefined

21 AUl Analog user buffer 1
22 AUZ Analeg user buffer 2
23 AU3 Analog user buffer 3
24 AU4 Analog user buffer 4 -9.999 109,999
25 AUS Analog user buffer 5
26 AUS 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 Assignmments
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HO (0] operationt |ROED l Operatién 6 R0 I Operation 11

A28 I Operation2 (R0 I Operation7 R {20 I Operation 12
R038 l Operation3 |AOB0 l Operations |f {30 I Operation 13

A0Y EI Operation4 |A [ 93' Operation9 |H Y1 Operation 14
A0S B' Operation5 A {0 B' Operation10 | {§ 1 Operation 15

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

Fungction

Set the operations by the codes selected from the analog operations list on page 5-39. 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.

Comment

® Related parameter

“assignment destination” (analog operation assignment setting mode)
S @ Related article
See 4.3 Analog Operation Assignments
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Analog operation assignment - operations !

Code Symbaol Operation Arvgument 1} Argument 2
0 END Operation end: Ignores subsequent operations in the table. None None
1 MGV | Transfer; argument 1 is ransferred directly as the operation result, | Data None
2 ADD | Addition: argument 1 + argument 2
3 SUB Subiraction: argument 1 — argument 2 Data 1 Data2 -
4 MUL | Muliplication: argument 1 ¥ argument 2
5 DV Division: argument argument 2
& ABS Absolute value: ?“argumem 17} Data None
7 AAV | Added average: (argument 1 + argament 2)/2 Data | Data 2
8 SLH The larger of the two values argument 1 and argument 2 is taken as the opesation resulf, Data § Data 2
9 SLL The smaller of the two values argument 1 and argament 2 is taken as the operation resolt.
10 SQR Square root: The square oot of argumen } is ealondated tuking argument 2 as the law-cu) point to obiain the operation meait, ! Data Low-cut point
11 LAGY | First order lag filter 1
2 LAG? | First order lag filter 2 Argument 2 is taken as the time consiant. _
13 LAG3 | First order lag filier 3 First order lag of argument 1 Data Time constant
14 LAGS | First order lag filier 4
21 SCL1 Straight-line approximation 1
22 SCL2 | Straight-line approximation 2 | Conversion of argument 1 using Data None
23 SCL3 | Swaight-ling approximation 3 | straight-line approximation
24 SCLA4A | Straight-line approximation 4
31 FNC1 | Broken line approximation ! | Couversion of argument 1 using Data Note
32 ENC2 | Broken line approximation 2 | broken-line approximation
41 LED1 | Differential 1 Argament 2 s taken as the time constant
42 LED2 | Differential 2 Differential of argument 1 Data Differential ime
45 DED The dead time of argument 1 is calculated takdng argument 2 ag the dead ame. | Data Dead time
48 MAV | The move average is calculated taking argument 2 as the average time, | Data Average time ——
51 SW1 Buitch 1: When DAT=1, acpustens 1is tken 25 the operation resul When DAL, argumnent 215 taken 28 the operstion vesult
52 SW2 Switeh 2: When DAZ=1, srgunent | is tacen e the operation reswlt When DA, aryument 2 is taken a5 the operafion result
53 Sw3 Switeh 3: When DA3=1, mpument 1 s taken as the operation resuls. When DAS<D), argument 2 is token o the operation renult
54 Sw4 Switch 4: When DA4=1, argumen 1 is takea as the operation tesult. When [Ad=0, argument s takow as the operation result
55 SWs vt When DS, et stk s he oot sl When DASD, argumen 2is tben s e porsiarlt, | 10A¢A 1 Data 2
56 Swe Switch 6: Whes DAS=1, argument  is teken a5 fhe aparation resal. When DAS=0, argument 2is takee 55 the operation result
57 SW7 Switch 7. When DAT=1, argament 1 is taken s the opesation regalt, When DAT=, argument 2 5 taken a5 the operation resuit
58 SW8 $witch 8: When DAB=1, arguzent | s t5kea a5 the operaivn repudt. When [DAS=0), arpument 2 takon o5 the opomation tsult
Compatison 1:
61 {CMP1 When argument 1 is 2 than arguiment 2, DAT = 1 and the operation yesult is taken as 1.0.
When argument 1 is < than g 2, DAL = 0 and the operation resuli is taken as 0.0,

Comparison 2:
62 CMP2 When argement 1 is 2 than aggument 2, 342 = 1 and the operation result is mker as L0,
When argement 1 is < than azgument 2, DA2 = (f and the operation result is taken as 0.0.

Comparison 3:

%] CMP3 When argument 118 2 than atgument 2, DAS = 1 and the operation result is taken as 1.0.
When argumend 1 is < than argument 2, DA = 0 and the oporation resull is taken as 0.0,
Comparison 4:

64 Chipd When srgument 1is 2 than argament 2, DA4 = 1 and the opemtion result 35 talen a5 1.0,

When argument 1 is < than argument 2, DA = () and the operation yesalt is taken a5 0.0. | Diaga 1 Prata 2

Comparison §:
65 [ 1) When scgument 1 s 2 than argument 2, DAS = 1 and the cperation result is teken as 1.0,
When argiment 1 is < than argument 2, D45 = 0 and the operation result is taken as (.0,

Comparison 6:
&6 CMPE When acgumenst 1is 2 than axgument 7, DAG = 1 and the operation result is waken as 1.0,
When argnment 1 s < than axpument 2, DAG = 0 and te operation result is taken as 0.0,

Comparison 7:
&7 Me7 When srgament | is & than argument 2, DAT = 1 and the operation result 1s teken as 1O,
When argument 18 < than argament 2, DAY = (} and the operation result is taken as 0.0,

Comparison 8:
68 CMP8 When argument 1 is 2 than argument 2, DAS = 1 and the operation result is taken as 1.0
‘When argoment 1 1§ < than argument 2, DAS = 0 and the operation result is taken as 0.0,

LAG! to4, LED1, 2, DED and MAYV can be used only once in all wbles. Also, data other than analog operation parametess 1 10 32 and
fixed data cannot be used for argument 2 of these operations.
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AD {1
Age ]
A03 1]
A0y 1]
A0S 1]

Operation 1,

Crersiont (AOB 1) Spsrmion (AL ) Spraton
Cromions. (AL St (ALi2.1) ot
Orerston (A0E 1) Spvalens: (713 1] Speraten s>
Oretond (ADG {] Qpreions: (A4 1] Qpersion o
Operetons [A{D 1] Sprelen o [R5 1] Qpeeton s

Function

S

Tl

ment

m

See

A0 12]
Agee]
A032)
A4
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 5-41. 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”.

@ Relaied parameters

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

4.3 Analog Operation Assignments

Shreion (AOE2] Sfyisions: (A1 2] Spuealons
Chmion (A0 12] Spereion: (A 122] Opsralon >
peeion. (RDE2) Sperion? [7132] Qpmaten s
Chrmien (AO32) ghereions. (A [42] Oporaionss
Choreion [BLID2] Speraton 1o (A 152) Spaten s

See

5-40

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 5-41. For details on defaults, see Appendix, Parameter List,
This parameter isinvalid when the “assignment destination” parameter is setto “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
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Code | Symbol Description Range Code | Symbol Descripdon Range
0 - Invalid 006t 1.0 80 N10 Operation result 10
1 Py PV ~3lto bl 81 NIl Operation result 11
2 RSP | Remote SP 0.0t0 1.0 82 | Ni2 | Operatonresult 12 -3.40 x 1038
3 |PVC | PV bias value -10w0 10 83 I NI3 | Operation result 13 10 3.40 x 1028
4 CSP | Cascade SP 061010 84 1 N14 | Operation result 14
5 CTV | Primary loop tracking value 0.0t0 1.0 85 N1i5 Operation resul; 13
6 PV2 Secondary loop PV -0.1t0 1.1 UNDF | Undefined
7 FFV | Peed-forward amount -1.0102.8 89 CSPL | Control operation cycle *2
8 MTV | Manipulated variable tracking value [-5.996 to 9.999 90 | 0.0 0.0 ixed data 0.0
g s1P Manipulated variable af stop | -9.999 10 9.999 a1 10 1.0 fixed data 1.0
16 UNDF| Undefined 92 ~1.0 ~1.0 fixed data -1.0
il AOL | Analog ouiput 1 93 0.01 0.01 fixed data 0.01
i2 AQ2Z | Analog output 2 999919999 1 94 101 0.1 fixed data 0.1
13 1 AO3 | Andlog output 3 95 105 | 05 fixed data 05
. UNDF| Undefined 96 20 2.0 fixed data 2.0
21 1AUL | Analog user buffer 1 97 1100 | 10.0fixed data 10.0
22 AUZ | Analog user buffer 2 98 % % fixed data 3.141592
23 AU3 | Analog user buffer 3 .. UNDFE | Undefined
24 AU4 | Analog user buffer 4 101 {AP1 Analog operation parameter {
25 1 AUS | Analog user buffer § 9999109999 102 [APZ Analog operation parameter 2
26 | AUS | Analog user buffer 6 103 | AP3 | Analog operation parameter 3
21 | AUT | Analog user buffer 7 104 AP4 Anglog operation parameter 4
28 [ AUR | Analog user buffer 3 105 | AP | Analog operation parameter 5
UNDF| Undefined 106 | AP6 | Analog operation parameler 6
41 1A Analog input 1 it i 07 | AP7 Anzlog operation parameter 7
42 [AL2 Analog input 2 108 (| APS Analog operation parameter §
UNDF | Undefined 109 | APY | Analog operation parameter 9
51 |sp sp 110 | APLO | Analog operation parameter 10
52 |Lsp Local 3P 0.0t 1.0 111 [ AP1Y | Analog operation parameter 11
53 |PFSP | Fixed SP 112 | AP12 | Analog operation paremeler 12
54 DV Deviation ~1.110 1.1 113 | AP13 | Analog operation parameter 13
55 P PID manipulated variable ~9.999 (0 9.999 114 AP14 Analog operation paratoeier 14
56 18P2 | Secondary loop SP 0010 1.0 115 1 AP15 | Analog operation parameter 15
51 ks Secondary loop fixed SP 60wio 116 AP1S Analog operation parameter 16 _1.999 10 9.099
58 1DV2 | Secondary loop deviation ~1.210 11 117 1 AP17 | Analog operation parameter 17
59  IMMV | Manual MV #3 ~0.05 1w 1.05 11§ 1| AP18 | Analog operation parameter 18§
60 |MV MV *1 ~{.05 to 1.05 119 | AP19 | Analog operation pavameter 19
61 |vQP | Valve opening position “Ditell 120 | AP20 | Analog operation parameter 20
&2 1vOoPe | Control valve opening -5.998 10 0 90U 21 AP21 | Analog operation parameter 21
63 o Heater current 0.0t 055 122 | AP22 | Analog operation parameter 22
-« FUNDE | Undefined 123 | AP23 | Analog operation parameter 23
71 (N1 Cperation result 1 124 | AP24 | Analog operalion parameter 24
72 [N2 Operation result 2 125 | AP25 | Analog operation parameter 25
73O N3 Operation result 3 340 % 10% 126 | AP26 | Analog operaiion parameter 26
74 N4 Opstation result 4 03401098 | 127 | APZ7 | Analog operation parameler 27
78 | N3 Operation result 5 128 | AP28 | Analog operation parameter 28
7% | N6 Operation result 6 129 1 AP2Y | Anglog operation parameter 29
77| NT Operation result 7 130 | AP30 | Analog operation parameter 30
7% | N8 Operation result 8 131 | AP31 | Analog operation parameter 31
79 N9 Operation result Y 132 | AP32 | Analog operation parameter 32
*1  Ina position-proportional control system, the range is ~9,999 10 9.999,

#2  Range becomes 0.1 to 1.0in 0.1 second units
*3  UNDF (undefined) canuot be output.
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5.6 Setting Level 2 Technical Mode

= Parameters in the setting level 2 technical mode is to be used with the defaults unless
they are in special applications.

= Toswiichto setting level 2 from setting level 1, set DIP switch 1 to ON. Atswitch SW2,
set SW2-2 only to ON,

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

» The following table shows the parameters in the setting level 2 technical mode and the
page where they are described.

Symbo! Parameter Name Page | Symbol Parameter Name Page
£330 | Pviacking 543 | I3 13| 2-PID control parameter o 5-48
£ 308 | Manual output method 543 | [ 3 {4 | 2-PID controt parameter § 5-48
[ 303 | Manual MV preset value 544 | £ 3 1§ | Fuzayscale 1 adjustment 5-48
£ 304 | Cold junction compensating method | 5-44 | £ 5 §B | Fuzzy scale 2 adjustment 5-48
£ 308 | Oneshot pulse width 545 | F 17| Fuzzycoefficiont adjustment 5-48
£ 30 & | igital input response time 545 | T 3 {8 | Fuzzy adjusiment bandwidth 5-49

£ 30 77| External No. selection setting time | 5-45 | £ 3 {9 | Fuzzy SP change judgment value | 5-49
[ 308 | Pattem versus PV lag reduction | 5-46 | 27 | Temporary AT. execulion judgment deviaion | 5-50

£ 388 | pattern No. at reset 5-46 | £ 42 || Number of limit cycles 5-50
£ 3 i0 | AT. caleulated gain 5-47 | [ 422 | Bitlength (communications) 5-51
£3 ¢4 timitcycle MV range 547 | £ 323 | Parity (communications) 5-51
£ 3 §F | Balance rate during PD operation | 5-47 | [ Y | Stop bit (communications) 5-51
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40 {1 PViracking

Designates whether or not to track the local SP or fixed SP to PV in the manual mode.

Funct
unction by L,—--\_q_{__\_

Auto mode | Manual mode Aute mode

A ® =
Time

Set PV tracking by the codes in the table below.

. : Code Description
Comment f‘t 0 OFF
i ON

340 EI Manual output method

Designates which value of the manipulated variable (MV) is output at switching from
auto mode to manual mode.

¢ When “MYV held at switching” is designated, the manipulated variable (MV) in the
auto mode at the time of switching is held.

¢ When “default output at switching” is designated, the manipulated variable is the value
set at the parameter “manual MV preset value.”

$AV heid at switching ;es’;?&ho;! “

Function CHAPTER 5

Mv MV
Auto Manua! Default &--- ‘A-L-lt.ﬁ- e e
mode made mode rode
' : -
Switching Time Switching  Time

Set the manual output mode by the codes in the table below.

,‘ " Code Description
Commen DefadiPp © MV held at switching
1 Default output at switching

Standard (ES1060P-AAHIT-TH)

© Related parameter
. “manual MV preset value”
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303 I Manual MV preset value

Sets the MV preset value when the “manual output method” parameter is set to “1”
{(defauit output at switching).

Function

Setting Range Unit Default
-5.01t0 105.0 % 0.0

Comment

@ Related parameter
“ranual output method”

[ 3041 Cold junction compensating method

Designates whether or not to conduct cold junction compensation internally or externally
when analog input 1 is set to thermocouple.

Set the cold junction compensating method by the codes in the table below.

L Code Description
Comment  Default 0 Internal
1 External
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r3ig 5 I One-shot pulse width

Sets the pulse width (ON time) of the following one-shot pulsed width outputs:
Program end output: output at the end of the program
Step output: output when the step advances
Advance output: output at an advance operation
Back output: output at a back operation

Function

Default
1.0

Setting Range Unit

0.1t 10.0

Seconds

Comment

Digital input response time

308

This function prevents chattering during switching of PID sets. If the status is the same
in the signal state (ON to OFF, OFF to ON) for the duration of the digital input response
time, the change in the signal state is regarded as valid.

Function

Default
0.2

Setting Range Unit

0.11010.0

Seconds

Comment

r3o 7' External No. selection setting time

This function prevents reading of transient Nos. during operation of switches when, for
example, the external thumb rotary switches are being operated to select a pattern No. If
the same mumber continues after the No. has changed for the duration of the extemal No.
selection time, that No. is regarded as valid.

Function

Defanl
1.0

Unit
Seconds

Setring Range
0.110 100

Comment
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3o B' Pattern versus PV lag reduction

Function

Comment

Determines tracking characteristics to the program pattern.

ES100P uses 2-PID control. However, compared with PID, overshoot during migration
from the ramp band to the soak band is inhibited. On the other hand, tracking
characteristics in the ramp band worsen. Overshoot inhibit and good tracking character-
istics can both be maintained by carrying out control on a program pattern to which a PV
lag reduction amount has been added (called the “forecast correction pattern”) instead of
the preset program pattern. In order to accurately maintain the ramp band time, pattern
versus PV lag reduction is set to OFF only during migration from the soak band to the ramp
band. ‘

& Forecast correction
ap| pattern Ky

Set the pattern versus PV lag reduction by the codes in the table below.

Code Description
Default 0 Control of forecast correction pattern. OFF during
migration from the ramp band to the soak band
1 Control of forecast correction pattern
2 Control of set patiern

F3ag 9' Pattern No. at reset

Function

Comment

5-48

When running a program that uses the pattern link function, this parameter designates
which pattern No. should be returned to from the pattern No. after stopping the program
by reset operation during or after running the program.

For example, when running a program in which pattern 1 is linked through 1o pattemn 5,
the patiemn No. returned to after running of the program is stopped by reset operation is
pattern 5 when this parameter is set to “0”, and pattern 1 that was being run when this
parameter is set to 17, In both cases, the beginning of both patterns is returned to.

Set the pattern No. at reset by the codes in the table below.

Code Deescription
Default 0 Return to paitern at reset
i Return to pauern at running of program
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3 i8] AT. calculated gain

Adjusts the PID parameters calculated by A.T.
To give priority to response, decrease the setting of this parameter. To give priority to
stability, increase the setting of this parameter.

Function

Setting Range Unit Defanli
0.110 10.0 None 1.6

Comment

£41 :I Limit cycle MV range

Sets the MV range when the limit cycle is generated during A.T. execution.

Ftso

Setting Range Unit Default
5.0t0 50.0 % 200

Cmment

£3i2 l Balance rate during PD operation

Sets the rate of change of the manipulated variable (MV). This bump-less functionis using
during P or PD control.

Function

Seuing Range Unit Default

0.010 100.0 %fseconds 0.0
Comment The bump-less function does not work when this parameter

is set to “0.07.
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£414 I 2-PID control parameter o

£ 3 {Y4] 2-PID control parameter B

Adjusts the parameters of various PID controls: differential priority type PID, deviation
differential type PID, and proportional priority type PID.

Function

Setting Range Unit Default
0.00 to 1.00 None o=0653=100

Comment

31 SI Fuzzy scale 1 adjustment
31 5' Fuzzy scale 2 adjustment
£31 TI Fuzzy | coefficient adjustment

Changes the fuzzy control parameters to adjust the effectiveness of fuzzy control. After
adjusting by the “fuzzy strength” parameter (adjustment mode, setting level 1), follow the
procedure below to adjust the fuzzy control parameters.
(1) Adjustment by “fuzzy scale 1 adjustment” “fuzzy scale 2 adjustment” parameters
Increasing the setting of the “fuzzy scale 1 adjustment” parameter delays the response.
In most cases, the overshoot when PV is traveling away from SP increases and
vibration is reduced.
Decreasing the setting of the “fuzzy scale 1 adjustment” parameter speeds up the
response. Inmost cases, the overshoot when PV is traveling away from SP decreases
and vibration increases.
Increasing the setting of the “fuzzy scale 2 adjustment” parameter delays the response.
In most cases, the overshoot when PV suddenly returns increases and vibration is
reduced.
Decreasing the setting of the “fuzzy scale 2 adjustment” parameter speeds up the
response.  In most cases, the overshoot when PV suddenly retums decreases and
vibration increases.
(2) Adjustment by “fuzzy 1 coefficient adjustment” parameter
Has almost the same adjustment effect as “fuzzy strength.”

Setting Range Unit Default
0.1 160 None 1.0
SR N
Comment
€ Related parameters

“fuzzy strength” (adjustment mode, setting level 1)

See
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] }BI Fuzzy adjustment bandwidth

Sets the adjustment bandwidth in which fuzzy logic control functions.
Increase this setting in control systems where an external disturbance disrupts PV.
Decrease this seiting in stable control systems.

Function

Setting Range Unit Default
0.000 1o 9.599 %fuli-scale 0.250

Comment

Lo e s s e )

[ 3 19| Fuzzy SP change judgment value

In control where SP changes all the time, this parameter determines the conditions by

which fuzzy control is to function. Basically, these conditions are valid only when an

s external disturbance has entered the controller in a fixed value control state. The

Function conditions are not valid until SP changes. However, if SP changes within the setting range

designated in the “fuzzy SP change judgment value” parameter, this will be regarded the

same as fixed value control, and fuzzy control will function if an external disturbance '

enters the controller.
In order to make fuzzy control function more effectively, increase the setting of the “fuzzy

SP change judgment value” parameter.

Setting Range Uni¢ Default
0.000 10 9.999 % 6.010

Commem
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rae ﬂl Temporary A.T. execution judgment deviation

Executes temporary deviation at the start of A.T. execution if the deviation is greater
than the deviation set in this parameter.

Function sp o
Py 3 Limit cycle
~ :
Daviation Judgment
deviation !
; Temporary AT. :
; :
§ :
A A Time
Start of A.T. execution Eng of A.T. execution
Setting Range Unit Default
0.0 10 100.0 %full-scale 10.0

To execute temporary A.T. regardless of the deviation at the start of execution of AT, set
the “temporary A.T. execution judgment deviation” parameter to “0.0”. Alternately,
whentemporary A.T. execution is not to be executed regardless of the deviation at the start
of A.T. execution, set the “temporary A.T. execution judgment deviation” parameter to
“100.0”.

32 {] Number of limit cycles

Determines the number of limit cycles during A.T. execution.
In applications where external disturbance is being generated at all times, set the number
of limit cycles to “2” to accurately calculate the characteristics of the control target.

CHBEG

Function

Setting Range Unit Default
1,2 Times 1

Comment
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Bit length (communications)

Parity (communications)

Stop bit (communications)

Sets the communication parameter for terminal communications.
Set the baud rate in the “baud rate (communications)” parameter.
Set the communication parameter by the codes in the tables below.

PR € Bit length (communications) parameter
Comment gth ( )p

Code Description
Default 0 7
1 g
@ Parity (communications) parameter
Code Description
0 None
Detfault 1 Even
2 Odd

@ Stop bit (communications) parameter

Code Description
0 1
1 1.5
[Defaullp 2 2

Communications (RS-232Cy  (ES100P-03-17010)
Communications (RS-422/485) (ES100P-[1--[10400)

@ Related parameter
“baud rate (communications)” (specification setting mode, setting level 2)

See
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5.7 Manual MV Setting Mode

Comment

See

5-52

» The manual MV setting mode is enabled only in the manual mode.

= Each press of the key alternately switches between the auto and manual modes,
The MAN LED lights in the manual mode.

« Set the manipulated variable (MV) mamually in the manual MV setting mode.
« To switch to setting level 1 from setting level 2, set DIP switch 1 10 OFF.
¢ To switch between the modes in setting level 1, use the key.

« In the manual MV setting mode, the No.1 display indicates PV. The No.2 display
indicates the manipulated variable (in position-proportional control systems, the valve
opening position is displayed), and the MV LED flashes.

¢ Standard controller
Each press of the [z key increments the manipulated variable by 0.1%, and each press
of the [wg] decrements the manipulated variable by 0.1%. The manipulated variable can
be set within the range -5.0 to 105.0 (%).

« Position-proportional controller
If you press the key, control output 1 is set to output (OUT1 LED lights) so that
the valve opens.
If you press the key, control output 2 is set to output (OUT2 LED lights) so that
the valve closes. The displayed value is the valve opening position, and is displayed
within the range ~10.0 10 110.0 (%).

® Related article
3.8 Adiusting Control Operation
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Setting Level 1
Operation Mode

« The operation mode is for setting operating instruction parameters for control opera-

ton.

The OPR LED lights in the operation mode.

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

 To switch between the modes in setting level 1, use the [s£T] key.

« The following table shows the parameters in the operation mode and the page where they
are described.

Symbol Parameter Name Page
P00 || Pattern No. 5-54
POOES | advance 5-54
P00 3 | Houd 5-54
POOY | Back 5-54
POLS | Reset 5-54
P00 7| setting mode 5-55
PLDA | sPmode 555
PO {6 | MV tracking 5-56
PO | || Cascade open 5-56
PO 12 | Cascade OFF 5-57
PO 13| Feed-forward OFF 5-57
Pl Y | Reset event standby sequence | 5-58
P 1§ | oNOFF timer reset 558
PO 15 | ONIOFF counter reset 5-58
P |77 | Pattern advance 5-59
PO 18 | pattem restart 5-59
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POO ]

Pattern No.

Function

Comment

Designates the pattern to run.
This parameter cannot be set while the pattern is running.

Setting Range | Unit | Default
{1095 4 None

Z@] Advance
P03 3] Ho
E@ Back
@:5] Reset

Function

5-54

When these parameters are set to “17, a program-related operation is carried out. After
the operation has ended, the setting returns to “0”. These parameters designate the
following operations.
* “advance” parameter
Advances the program to the next step. When advance is executed in the hold status,
the hold status is maintained at the beginning of the next step.
« “hold” parameter
Pauses running of the program. The hold status is canceled by carrying out a run
operation or executing the hold cancel instruction.
¢ “back” parameter
Returns programs to the beginning of the currently executing step. When the back
operation is executed in the hold status, the hold status is held even after the back
execution.
« “reset” parameter
Stops program execution.

Step 0 Step 1 Step 2

Fesst

Advance

¥ Hold

A Time
Execution of A.T.
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PHO T setting mode

Designates the parameter setting mode.
» Local: Enables the front panel keys,

o « Remote: Enables serial communications.
Function « External: Enables BCD communications.

Set the setting mode by the codes in the table below.

e Code Description
Comment 0 o
i Remote
2 External

SP mode

Sets the SP to be used in the program.
« Local: Sets the local SP.

: « Remote: Sets the remote SP.
Function * Fixed value: Sets the fixed SP.

Set the SP mode by the codes in the table below.

R Code Description
Comment Defadilp 0 Local

Remote

2 Fixed value

@ Related parameters
“local SP” (program setting mode, setting level 1)
PR “fixed SP” (adjustment mode, setting level 1)
See @ Related article
1.5 SP Mode

5-5%




Setting Level 1

Operation Mode

] {{}'l MV tracking

Function

R

Cmment

Designates whether or not to make the manipulated variable (MV) track the MV
tracking value (MTV).

'y /“\MV
M
MTV <
OFF ON OFF
L ’

Time

Set MV tracking by the codes in the table below.

Code Description
Default 0 MV tracking OFF
i MV tracking ON

PO ¢ I Cascade open

Function

Comment

5-56

Designates whether cascade is open or closed.

Set the “cascade open” parameter to “open” when carrying out control by only the
secondary loop control independent of the primary loop, for example, when adjusting the
PID of the secondary loop during cascade control. Set to “closed” during normal
operation.

This parameter is valid only during cascade control.

Set cascade open by the code in the table below.

Code Description
Default 0 Closed
i Open

Z-input (ES100P-0IW [

@ Related parameter

“cascade/standard” (specification setting mode, setting level 2)
® Related article

6.3 Cascade Control
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PO E' Cascade OFF

Set the “cascade OFF” parameter to “OFF” when carrying out primary loop control
independently (secondary loop is ignored) during cascade control.
This parameter is valid only during cascade control.

2 S
Function

Set cascade OFF by the codes in the table below,

C'O mment Code Description
Default 0 Cascade ON
i Cascade OFF

2-input (ES100P-CIW -]

@ Related parameter

“cascade/standard” (specification setting mode, setting level 2)
@ Related article
See 6.3 Cascade Control

PO :3' Feed-forward OFF

Designates whether or not feed-forward control is disabled.

Function

Set feed-forward OFF by the codes in the table below.

Code Description
Default 0 Feed-forward ON
1 Feed-forward OFF

Default is “feed-forward ON.” However, the feed-forward variable becomes 0% unless
the feed-forward variable (FFV) is assigned by analog operation assignment. This means
that feed-forward conirol does not function.

Heterence
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&) {} g‘ ‘-l' Reset event standby sequence

-
Function

esets the standby sequence for events incorporating a standby sequence when the
“reset event standby sequence” parameter is set to “17. After this parameter is executed,
the parameter setting returms to “0”.

@ Related parameter

“standby sequence ON/OFF” (event setting mode, setting level 2)
© Related article

3.5 Setting Events

ON/OFF timer reset

Resets a designated No. ON/OFF timer.

Set feed-forward OFF by the codes in the table below.

Setting Range Unit Defanle
Ow4 None 0
When this parameter is set to “0”, the ON/OFF timer reset function is disabled.

& Related article
4.1 ON/OFF Timer
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Setting Range Unit Diefaplt
D12 None 0

When this parameter is set to “0”, the ON/OFF counter reset function is disabled.




Setting Level 1

QOperation Mode

e

PO {1]

PO 8]

Pattern advance

Pattern restart

Function

See

« “pattern advance” parameter
When this parameter is set to “17, the patiern advances to the beginning of the next
pattern during operation of a linked parameter. After this parameter is executed, the
parameter setting returns to “0”.

¢ “pattern restart” parameter
When this parameter is set to “1”, the pattemn returns to the beginning of the currently
executing pattern, and operation is continued. After this parameter is executed, the
parameter setting returns to “0”.
However, note that the point to which the pattern is returned sometimes is not the
beginning of the pattern when the “PV start” parameter is set to “1” (slope priority) or
“3” (PV start with slope priority incline judgment}

Pattern advance

Pattern
restart

Pattern 1 Pattern 2

A \ Time

Start parameter execution Link

@ Related parameter

“PV start” (program setting mode, setting level 1)
® Related articles

3.6 Setting up Programs

4.6 Applying Programmed Operation
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5.9 Tuning Mode

» The tuning mode is for setting the parameters for auto-tuning (A.T.) and fine tuning
(F.T)
The TUNE LED lights in the tuning mode.

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

« The following table shows the parameters in the tuning mode and the page where they

are described.
Symbol Parameter Name Page
RE | AT execution 5-60
HilmE | Hunting inhibit required level 5-61

o § | Overshoot inhibit required level | 5-61

SP E d | Responseimprovement required level| 5-61

F I | F.T. execution 5-61

A.T. execution

This parameter executes the following:

¢ Saves the PID value resulting from auto-tuning to the designated PID set No. when auto-
tuning is not being carried out.

» Cancels auto-tuning when auto-tuning is currently being executed.

Auto-tuning cannot be executed when cascade control is selected.

Setting Range | Unit | Default
1w None i

K

ent

Comm

@ Related arnticle
3.8 Adjusting Control Operation

See

5-60



I g
cz
3

[Ny
|
ALIR (=T

Q. fun

- Setting Level 1

Tuning Mode

Hunting inhibit required level
Overshoot inhibit required level

Response improvement required level

Function

Comment

These parameters set the required improvement level during execution of fine tuning.
These parameters designate the following operations. '
« “hunting inhibit required level” parameter

Sets the required inhibit jevel for inhibiting hunting.
¢ “gvershoot inhibit required level” parameter

Sets the required inhibit level for inhibiting overshoot.
* “response improvement required level” parameter

Sets the required improvement level when improving response.
Only two of the above parameters can be set simultaneously.

Setting Range Unit Default
0to$ None 0

A larger setting increases the required level. When this parameter is set to “0”, the required
level setting is invalid.

@ Related parameter
“F.T. execution”
@ Related articles
1.7 Fine Tuning
3.8 Adjusting Control Operation

F l:' F.T. execution

Function

Comment

See

Designates the PID set No. for which fine tuning (F.T.) is to be executed based on the
hunting inhibit, overshoot inhibit and response improvement required levels.

Setting Range Unit Default
Gto 8 None i
When this parameter is set to “0”, the previous tuning operation is canceled.

€@ Related parameters
“hunting inhibit required level” “overshoot inhibit required level” “response improve-
ment required Jevel”
@ Related articles
1.7 Fine Tuning
3.8 Adijusting Control Operation
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5.10 Program Setting Mode

* The program setting mode is for setting the program parameters of each pattern.
The PGRM LED lights in the program setting mode.

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

* You can set up to 99 program patterns consisting of up to 99 steps (in all, a total of 400
steps). Parameters are organized in tables as follows,

\\ Pattern 99 ‘\
\‘ \\
S, S,
Pattern 3
| Pattern 2
Pattern 1
\ N @
Pattern Step 0 Step 1 wwmmmmasss | OGP 99

PTN| §__I parameter | parameter | parameter parameter LY

(< p]

« Pattern Nos. are selected by the kev or in the “pattern No.” parameter.

» To select steps, use the [ 4] or [p-] keys. To move between pattern parameters and step
parameters, use the (&4 ] or keys.
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» The following table shows the pattern parameters and the page where they are described.

Symbol Parametgr Name Page
PyGF | PVstant 5-64
£ SEE | End condition 5-64
£ §F P | End step No. 5-65

~ P | | Pattem repeat count 5-65
L ¢ m} | Pattem link destination No. 5-85

* The following table shows the step parameters and the page where they are described.

Symbol Parameter Name Page
{1 P | Localsp 5-66
L0 A | Steptime 5-66
P d | PID setNo. 5-67

URC E | Waitcode 567
Eu

! Events 110 10 setling 5-68
Ev il
an |

l Time signais 110 10 ON time 5-69
an {0
ofF |

! Time signals 1 to 10 OFF time 5-89
aF IO
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Pu§StE ' PV start

Designates from where a program will begin executing.
The following table shows the relationship between the SP at the start of operation and
where operation will start executing for each starting method.

Function

Starting Method SP at Start of Operation Operation Start Point
5P start Local SPofstep O Beginning of step §
PV start PV at start of operation When the PV at start of operation and the
{slope priority) local SP first match
PV start PV at start of operation Beginning of step 0

(time priority)}
PV start PV at start of operation When the PV at start of operation and the
{slop priority focal SP first match within the time that
incline judgment) the incline information maiches

Code Description
Comment 0 SP start
i PV start (slope priority)
2 PV start (time priority)
3 PV start (slope priority incline judgment)
@ Related parameter

See

ESEE

Set PV start by the codes in the table below.

“pattern restart” (operation mode)

@ Related article

3.6 Setting up

Programs

End condition

Function

Designates the operation after program has ended.

« Reset: Program execution ends and the control is reset.
 Fixed SP mode: Program execution ends, and control continues in the fixed SP mode.
When pattemns are repeated or linked, this parameter setting is applied only to the final

pattern.
Set the end condition by the codes in the table below.
Code Description
Comment | Defaul] 0 Reset
1 Fixed SP mode
@ Related article

‘ See
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ESEP| Endstep No.

Designates the step No. where program execution ends,
Program execution ends at the step having the smaller No. of the final pre-set step No. and

end step No. designated in this parameter.

Function
Setting Range Unit Default
: {10 99 None 99
Comment
@ Related article

3.6 Setting up Programs

See

r P l:l Pattern repeat count

Designates the number of times a pattern is to be repeated. The number of pattern

executions is calculated as follows:
Number of pattern executions = pattern repeat count + 1

Function

Setting Range Unit Default
0 to 9999 Times 0

Coent

® Related article
3.6 Setting up Programs

See

Pattern link destination No.

Sets the pattern where program execution starts after the pattern ends.
Program execution continues from the pattern No. designated in the “pattern link

destination No.” parameter after the pattern ends.

Function
Setting Range Unit Default
e {10 99 None O
Comment
@ Related article

3.6 Setting up Programs

See
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L SPI Local SP

Function

Comment

See

Sets the local SP for each step. In the program method, the local SP is the local SP at the
end of the step.
This parameter is valid in the local SP mode.

Setiing Range Unit Defanlt
g 10 160%FS U 0

© Related parameters
“program method™ (specification setiing mode, setting level 2)
“SP mode” (operation mode, setting level 1)

@ Related article
3.6 Setting up Programs

Step time

Function

Comment

" See

5-66

Sets the steptime in either minutes:seconds or hours:minutes. Setthe “program time unit”
parameter before setting the “step time” parameter.

Setting Range Uit Default
0.00 to 99.59 *1 0.00

*1 Set this unit in the “program time unit.”

® Related parameter

“program time unit” (specification setting mode, setting level 2)
@ Related article

1.6 Setting up Programs
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M

Po PID set No.

Designates the PID set No. to be used in steps.

Function
Seiting Range Unit Default
08 None 0
Comment When this parameter is set to “0”, the PID set is automatically set.

@ Related parameters
“PID set selection data” “PID set sclection hysteresis” (specification setting mode,
setting level 2)

See All parameters in the PID set setting mode (setting level 1)

® Related article
4.5 PID Switching

.‘."RC l: I Wait code

Designates the operation when the wait conditions at each step have been satisfied.
» No wait
Wait is not executed, and program advances to the next step.
o Wait/wait alarm generated
Wait is executed, and a wait alarm is generated after the wait time has elapsed. While
the wait alarm is generated, the WAIT LED flashes.
¢ Wait/advance to next step
Wait is executed, and the program advances to the next stop.
» Wait/hold status
Wait is executed, and the hold status is reached after the wait time has elapsed.
¢ Hold status
The hold status is reached unconditionally after the step time has elapsed. To advance
to the next step, cancel hold by RUN operation, for example.

Set the wait codes by the codes in the table below.

Code Description
Comment [Defavitpy 0 No wait
Wait/wait alarm generated
Wait/advance to next step
Waighold status
Hold stams

N S R

@ Related parameters

“wait width” “wait time” (specification setting mode, setting level 2)
A @ Related article
See 4.6 Applying Programmed Operation
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Eu |

Ey 2]
Eu 3

Eu Y
Ey Sl

Event 1 seiting
Event 2 setting
Event 3 setting
Event 4 setting

Event 5 setting

Eu 6|
Eu 1
Eu 8
Eu 39

Ey {0

Event 6 setting
Event 7 setting
Event 8 setting
Event 9 setting

Event 10 setting

Function

Comment

Sets the value of events 1 to 10 for each step.
The event setting of step 0 is used in the reset status.

Setting Range Unit Defanlt
200 to 200%FS Uor % 0
@ Related parameters

All parameters in the event setting mode (setting level 2)

@ Related article

3.5 Setting Events
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- Setfing Level 1
Program Setting Mode

Time signal 1 OFF time
Time signal 2 OFF time
Time signal 3 OFF time
Time signal 4 OFF time
Time signal 5 OFF time
Time signal 6 OFF time
Time signal 7 OFF time
Time signal 8 OFF time
Time signal 8 OFF time

Time signal 10 OFF time

Function

Comment

See

Sets the ON and OFF times for time signals 1 to 10 for each step. Set the times in either
minutes:seconds or hours:minutes. Set the “program time unit” parameter before setting

the “step time” parameter.

Setting Range Unit

Default

~0.01 to0 99.59 *1

-0.01

*1 Set this unit in the “program time unit” parameter. When this parameter is set to “—
0.017, this parameter is invalid.

@ Related parameter

“program time unit” (specification setting mode, setting level 2)

© Related article
3.5 Setting Events
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5.11 PID Control Parameter Mode

» The PID set setting mode is for setting the PID sets used in the program siep parameters.
The PID LED lights in the PID setting mode.

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

 PID sets 1 to 8 can be set. The parameters for each PID set are organized in tables as
shown below.

¢ The table No. corresponds to the PID set No. To select the table No., press the [« or
[B] keys. To select parameters, press the [a] or [#] keys.

Table No. 112118
P

|

D

MV lower limit
MV upper limit
PV bias vaiue

Ei

Autornatic selection range upper fimit

* The following table shows the parameters in the PID set setting mode and the page where

they are described.

Symbaol Parameter Name Page
pip 5-71

L | 5-71

d o 5.72

Al L | MViower limit 572
ni MV upper limit 5.72
Pu§ | PVbias value 572
R UL» Automatic selection range upper limit| 573
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Sets proportional band P.

Function
etting Range Unit Default
0.016 999.9 %FS 100
Comment ‘When this parameter is set to “0.0”, ON/OFF control is selected.

In a position-proportional control system, this parameter cannot be set to “0.0”,

Sets integrated time L.

Function
Setting Range Unit Default
0 to 9969 Seconds 240
Comment When this parameter is set to “0”, P control or PD control is selected.

In a position-proportional floating control system, this parameter cannot be set 1o “0".

—dlv

Sets differential time D

Setting Range Unit Default
0 to 2999 Seconds 40

Cbmmém

5-71
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Setting Level 1
PID Set Setting Mode

Aal Ll MViower limit
AL Hl MV upper limit

Sets the upper and lower limits of the manipulated variable (MV).

Function
Parameter Setting Range Unit | Default
‘ MYV lower lmit ~5.0 to MV upper limit -0.1 % 0.0
Comment MV upper limit | MV lower limit +0.1 10 105.0 | % | 100.0

The following manipulated variables (MV) are given priority over the manipulated
variable limitier: ’

¢ Manual MV
« MV at stop
= MV at PV error :

In a position-proportional floating control system, the manipulated variable limitter will
not function.

Pu Sl PV bias value

The value set to this parameter is added to PV after analog operation assignment to
calculate a new biased PV.

Function
Setting Range Enit Default
-
j 100 to 100%FS U 0
Comment
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Automatic selection upper range limit

Setting Level 1
PID Set Setting Mode

Function

Comment

See

Sets the upper limit of the range within which the PID set No. is automatically set.
The automatic selection upperrange limit of PID set 8 is fixed at 200% full-scale, and need

not be set.

The settings of the “automatic selection upper range limit” parameter are applied to the

“PID set selection data” parameter.

Setting Range

Unit

Default

-1060 to 100%FS

U

0

@® Related parameter

“PID set selection data” (specification setting mode, setting level 2)

@ Related article
4.5 PID Switching
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Adjustment Mode

5.12 Adjustment Mode

» The adjustment mode is for settings parameters used for making adjustments, for
example, during setup.
The ADJ LED lights in the adjustment mode.

« To switch to setting level 1 from setting level 2, set DIP switch 1 to OFF.

* To switch between the modes in setting level 1, use the [S£7) key.

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

Symbol Parameter Name Page Symbol Parameter Name Page
P00 | FixedsP 575 | P | {2 | SP setting lower limit 5-79
P {02 | Control output 1 pulse cycle 575 | B § {4 | SPsetting upper limit 5-79
P 10 3 | Controi output 2 pulse cycle 575 | B § Y | SPrise rate fimit 5-79
£ 10y | Fuzzy strength 576 { P § {5 | sPtallrate limit 5-79
P 16§ | Cooling coefficient 576 { P { {f | MV change rate iimit 5-80
P I6 G | Heater burnout alarm setting 576 | P § {7 | Secondary loop fixed SP 5-80
P 10 77| Position-proportional dead band | 577 | P { {8 | Secondary lcop P 5-81
P 108 | switching output hysteresis 577 | P { {9 | Secondary icop | 5-81
P 108 | ONJOFF count alarm settings 578 | P 120 | Secondaryloop D 5-81
P ! 1] | ON/OFF control hysteresis 578 | P {& | | Secondary loop manual reset 5-81
P} }}| Manualreset 5-78
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Adjustment Mode

P il {1 Fixed SP

Sets the SP to be used in the fixed SP mode.

2 2
Function

Setting Range Unit Default
0 1o 100%FS U )

Comment

@ Related parameter
“SP mode” (operation mode)
L @ Related articles
See 1.5 SP Mode
3.8 Adjusting Control Operation

Pioe ' Control output 1 pulse cycle
P03 ' Control output 2 pulse cycle

Sets the ON/OFF cycle when control outputs 1 or 2 are pulsed output such as relay, SSR

or voltage.
Set these parameters taking the service life of the output unit and actuator into considera-

Function tion.

Setting Range Unit Default
110120 Seconds 20

L2

Coment
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P ﬂ'—ll Fuzzy strength

Function

Comment

Sets the % of fuzzy strength.
Regardless of the set fuzzy strength, fuzzy logic control will not function during ON/OFF
control (“P” parameter set to “0”), or when either the “I” or “D” parameters are set to “0”.

Setting Range Unit Default
0.0 t0 100.0 % 50.0

Pl Sl Cooling coefficient

Link

Sets the cooling coefficient at the cooling side, P, when heating-cooling control is
selected. P for cooling control is calculated as follows:

Cooling control P = cooling coefficient x P

(In this case, P here is used for the heating side.)

Setting Range Unit Default
0.01 t0 99.99 None 1.0

Standard (ES100P-AAHI--[1)

@ Related article
6.1 Heating/Cooling Control

Heater burnout alarm setting

Function

5-76

Sets the detection value at which the heat burnout alarm is generated.



Coeﬁt

Setting Range Unit Default

0.0t0 50.0 A 0.0

Setting Level 1
Adjustment Mode

When set to “0.0”, the heater burnout detection function is disabled, and heater burnout
alarm output is tumned OFF. When set to “50.0”, alarm output is tumed ON uncondition-

ally.
Standard (ES100P-AAHTIO-()

Pib ','I Position-proportional dead band
Pl Bl Switching output hysteresis

Functioh

Comment

See

“position-proportional dead band” parameter
In a position-proportional control system, sets the manipulated variable for turning both
the open side and closed output side outputs to OFF and the difference between the valve

openings.
“switching output hysteresis” parameter
Sets the switching output hysteresis.

Switching output hysteresis

Dead band
il
ON
OFF
A y
MV-valve opening g
—100% 0 position (%) 100%
Parameter Serting Range Unit Default

Position-proportional dead band 0110100 % 20
Switching output hysteresis 0.110720.0 % 0.8

Position-proportional (ES100P-RRPCI--(]

@ Related article
6.2 Position-proportional Control

)
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P il QI ON/OFF count alarm settings

Sets control output 1 (for pulsed output such as relay, SSR and voltage) and the detection
value at which the ON/OFF count alarm is generated.

Function

Setting Range Unit Default
{} 1o 9990 169 times g

Comment

2 .'BI ON/OFF control hysteresis

Sets the operation hysteresis during ON/OFF control.

- Hysteresis
S Y P F S
Function ON |
B
X OFF
A Setting
Setting Range Unit Default
0.0 10 99.99 BES 0.20

Comment

Manual reset

Sets the required manipulated variable to remove offset during P or PD control,

eiting Range Unit Default
(.00 100.0 % 50.0

Comment
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Adjustment Mode

SP setting lower limit

SP setting upper limit

Comment

Sets the upper and lower limits when setting SP.

Parameter Setting Range Unit Defauit
SP setting lower limit | 0% full-scale to SP setting upper limit —1 U 0%BFS
SP setting upper limit | SP seuting lower limit +1 to 100% full-scale u 100%FS

P }'-{I SP rise rate limit
P! lSI SP fall rate limit

Comment

Limits the rise and fall rate-of-change of SP.
The SP rate-of-change limitter will not function in the local SP mode when running a
program. At the start of operation (excluding program execution) or when the power is
tumned ON, the SP equals PV.
Set the “time unit of SP rate limits” parameter before setting these parameters.

Parameter Sesting Range Unit | Defaolt
SP rise rate limit | Width from scalling upper limit to scalling lower limit| *1 0
SP fall rate limit | Width from scalling upper limit to scalling lower limit| *1 0

*1 The unit is one of U/seconds, U/minutes or U/hours depending on the setting of the
“time unit of SP rate limits” parameter.
When the “SP rise rate limit” parameter is set to “0.0”, the rate-of-change limitter in the
rise direction will not function.
When the “SP fall rate limit” parameter is set to “0.0”, the rate-of-change limitter in the
fall direction will not function.

© Related parameter
“time unit of SP rate limits (specification setting mode, setting level 2)
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Setting Level 1
Adjustment Mode

Pl EI MV change rate limit

Sets the permissible rate-of-change per second when limiting the rate-of-change of the
manipulated variable (MV).
The MV change rate limitter does not function in the manual mode, during A.T.

Function execution, in an OF/OFF control system, when MV tracking is ON and when the controller
is reset.
Setting Range Unit Defauit
0.0 t0 100.0 % 50.0
Comment When this parameter is set to “0.0”, this parameter is invalid.

Pty 7' Secondary loop fixed SP

Sets the secondary loop fixed SP when carrying out secondary loop independent control
during cascade control.

Function

Setting Range Unit Default
0.0t0 100.0 % 0.0

Comment

2-input (ES100P-LCJW I

Model

@ Related parameter

“cascade/standard” (specification seiting mode, setting level 2)
@ Related article
See 6.3 Cascade Control
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P .‘B' Secondary loop P
Pt 9' Secondary foop |
Pic B' Secondary loop D

Sets the proportional band (P}, integral time (I) and differential time (D) for the secondary
loop during cascade control.

t|on

Parameter Setting Range Unit Default
Secondary loop P 0.110999.9 % 180.0
Commnt Secondary loop 1 0 10 9999 Seconds 60
Secondary loop D 010 9999 Seconds G

Inaposition-proportional floating control system, the setting range of the “secondary loop
I parameter becomes 1 to 9999.

2-input (ES100P-0IWI1-[7)

@ Related parameter

“cascade/standard” (specification setting mode, setting level 2)
@ Related article
See 6.3 Cascade Control

Secondary loop manual reset

Sets the manual reset amount for secondary loop during cascade control.

Function

Setting Range Unit Defanlt
0.010 100.0 % 500

2-input (ES100P-CTWI-[1)

@ Related parameter

“cascade/standard” (specification setting mode, setting level 2)
Ll ® Related article

See 6.3 Cascade Control
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5.13 Check Mode

e The check mode is for monitoring various data items.
The CHECK LED lights in the check mode. In the check mode, parameters are not set;
they are only monitored.

= To switch to setting level 2 from setting level 1, set DIP switch 1 to OFF.

« To switch between the modes in setting level 1, use the key.

= The following table shows the parameters in the check mode and the page where they
are described.

Symbol Parameter Name Page | Symbol Parameter Name Page
P20 § | Heater current monitor 583 | P
PEG e Analog input 1 type monTtor - al ,E ON/QOFF counters 1 to 12 monitors 586
P20 | Analog input 2 type monitor 584 | P23
P20 Y | PF1 key type monitor 584 | P@2Y | 2-PID/2-PID + tuzzy logic monitor| 5-87
P20S | PF2key type monitor 584 | P22 Y | Potentiometer input monitor 5-87
P20 G | pattern repeat execution count monitor | 5-85 | P@ @ | Heating-cooling/standard monitor| 5-88
P20 77| PID set No. monitor 5-85 | P2 7 | Cascadesstandard monitor 5-88
P208 P2 2B | 8D communications/digital O monitor] 5-89
l ON/OFF timers 1 to 4 monitors | 5-86 | P2 29 | Contorol operation cycle monitor | 5-89
P i P2 30 | ROM version No. monitor 5-89
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P20 i1 Heater current monitor

Monitors the value of heater current input (CT).

Range Unit
) 0.0 t0 5.0 A
Comment When the current exceeds 55.0 A, §5.0 and - - - - are displayed alternately.

Standard (ES100P-AAHI--[7)

Monitors the type of analog input 1.

The monitor item is displayed using the same code as designated in the “analog input 1
type” parameter. For details, see page 5-4.

% 3
Comment

@ Related parameter
“analog input 1 type” (specification setting mode, setting level 2)

See '
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P E 3 3 l Analog input 2 type monitor

Monitors the type of analog input 2.

Function

The menitor item is displayed using the codes in the table below,

Code Description
i ltoSV

2-input (ES100P-CTWI-0)

p2o '1" PF1 key type monitor
P20 Sl PF2 key type monitor

Monitors the type of the PF keys.

The monitor item is displayed using the same code as designated in the “PF1 key type”
and “PF2Z key type” parameters. For details, see page 5-7.

@ Related parameter
“PF1 key type” “PF2 key type” (specification setting mode, setting level 2)
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Pattern repeat execution count monitor

Setting Level 1

Check Mode

Function

Cmment

Monitors the number of times the same pattemn has been repeated.

Range

Unit

0 10 9999

Times

P2y

PID set No. monitor

Fuhon

Comment

Monitors the PID set No. currently in use.

Range

Unit

1w

None
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L Check Mode

o

= E‘ {} B l ON/OFF timer 1 monitor
= E’ S 9 I ON/OFF timer 2 monitor

ON/OFF timer 3 monitor

ON/OFF timer 4 monitor

?uncﬁéh

Comment

See

Range Unit

0 to 9999 *1

P2 2]
P2 13}
P2 i}
Peis
P2 b

P2 17]

Monitors the time that the ON/OFF timers have operated.

*1 Designate the unit in the “time unit” parameter.

© Related parameter

“time unit” (ON/OFF timer setting mode, setting level 2)

ON/OFF counter 1 monitor
ON/OFF counter 2 monitor
ON/OFF counter 3 monitor
ON/OFF counter 4 monitor
ON/OFF counter 5 monitor

ON/OFF counter 6 monitort

a
Y
E

Qe
AN Y
AYIN B
€3} jLa

€ gy,

|l
AR Y
AR LAY
4y

Pc3

ON/OFF counter 7 monitor
ON/OFF counter 8 monitor
ON/OFF counter 9 monitor
ON/OFF counter 10 monitor
ON/OFF counter 11 monitor

ON/OFF counter 12 monitor

Function

Cefht

5-86

Monitors the ON/OFF count of the counters. The correspondence between the counters

and outputs is as follows:
Counter 1: Control output 1
Counter 2: Control output 2

Counters 3 to 12: Digital outputs 1 to 10

Range Unit

010 9999 100 times




P2 I 2-PID/2-PID + fuzzy logic monitor

Setting L“"evei 1
Check Mode

unction

Commet

Monitors the currently selected conirol system , 2-PID or 2-PID + fuzzy logic control.

The monitor item is displayed using the codes in the table below.

Code Description
0 2-PID + fuzzy
1 2-PID

P E E S Potentiometer input monitor

Fuctun

Comment

Monitors the currently selected potentiometer input, closed or floating, in position-
proportional control.

The monitor item is displayed using the codes in the table below,

Code Description
0 Floating
1 Closed

Position-proportional (ES100P-RRPLI-[)
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Pk ' Heating-cooling/standard monitor

Monitors the currently selected control system, heating-cooling or standard.

Function

The monitor itemn is displayed using the codes in the table below.

Code Description
Comment 0 Standard
i Heating-cooling

Standard (ES100P-AAHI--C)

P2e '?I Cascade/standard monitor

Monitors the currently selected control system, cascade or standard,

Function
The monitor itemn is displayed using the codes in the table below,
Code Description
Comment 0 Standard
i Cascade

2-input (ES100P-CW(--[]
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P28 I BCD communications/digital I/O monitor

Monitors the status of the expanded I/O connectors.

The monitor item is displayed using the codes in the table below.

Code Description
Comment 0 Digital 1/0
1 BCD communications

Expanded 1/O connector (ES100P-1--UJE)

P228l control operation cycle monitor

Monitors the cycle in which the manipulated variable is updated.
This monitor is matched with the control operation cycle (analog assignment execution
cycle).

Function

The monitor itern is displayed using the codes in the table below.

Range Unit
010 10 0.1 seconds

Comht

P230 l ROM version No. monitor

Monitors the ROM version No.

Function
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5.14 Setting Level 1 Technical Mode

* The setting level 1 technical mode is used for designating parameters to be used for

analog operation,

« Toswitchtosetting level 2 fromsetting level 1, set DIP switch 1 to OFF. AtswitchSW2,

set SW2-1 only to ON.

» To switch between the modes in setting level 1, use the key.

¢ The following table shows the parameters in the technical mode (level 1) and the page

where they are described.

Symbot Parametsr Name Page
P30 !
Analog operation parameters .
t 11032 591
P3i3c
P333
! Straight-line approximations 5.92
104
P348
P343
{ Broken-line approximations 1,2 | 593
F388
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Analog operation parameter 1
Analog operation parameter 2
Analog operation parameter 3
Analog operation parameter 4
Analog operation parameter §
Analog operation parameter 6
Analog operation parameter 7
Analog operation parameter 8
Analog operation parameter 9
Analog operation parameter 10
Analog operation parameter 11
Analog operation parameter 12
Analog operation parameter 13
Analog operation parameter 14
Analog operation parameter 15

Analog operation parameter 16

P328

P338]

P33 1

P332

Selling Level 1
Technical Mode

Analog operation parameter 17
Analog operation parameter 18
Analog operation parameter 19
Analog operation parameter 20
Analog operation parameter 21
Analog operation parameter 22
Analog operation parameter 23
Analog operation parameter 24
Analog operation parameter 25
Analog operation parameter 26
Analog operation parameter 27
Analog operation parameter 28
Analog operation parameter 29
Analog operation parameter 30
Analog operation parameter 31

Analog operation parameter 32

Function

Comment

See

These are used as arguments in analog operations.

The “analog operation parameter 317 paraineter is used as the manipulated variable at
stop, and the “analog operation parameter 327 parameter is used as the dead band during

heating-cooling control.

Setting Range Unit

Defanl

~1.998 10 9.959 None

0.0

€ Related article
6.1 Heating/Cooling Conirol




Selting Level 1
Technical Mode |}

P333]

Straighi-line approximation 1, input 1
Straight-fine approximation 1, input 2
Siraighi-line approximation 1, oulput 1
Stralght-line spproximation 1, output 2
Stralghtdine epproxvimation 2, input ¢
Straight-line approximation 2, input 2
Straightdine approximation 2, cutput 1

Siralght-line approximation 2, oulput 2

P34 {]

P342]

P393}
P3qY
P34s]
P45}
P3]
P48}

Straight-line approximation 3, input 1
Straightdine approximation 3, Inpul 2
Straight-line approximation 3, output 1
Straight-line approximation 3, output 2
Straight-line approximation 4, input 1
Straightdine approximation 4, input 2
Stralghtdine approximation 4, oulput 1

Straight-line approximation 4, output 2

Function

Comment

See

592

Operation Result

Sets the points defining the characteristics of straight-line approximation in analog

operation.

Set the two input points 1 and 2 in “straight-line approximation 1 to 4" parameters.

If input point 1 is 2 input point 2, the settings are invalid, and this will result in a straight-

line approximation where input data equals output data.

o

Qutput 2

Output 1

"
Input 2

Setting Range

Unit

Default

~-1.999 15 6.999

None

0.0

© Related parameter

“operation” (analog operation assignment setting mode, setting level 2)

€ Related article

4.3 Analog Operation Assignments

Argument 1 (input data)



Broken-ling approximation 1, Inpul 1

Broken-ine approximation 1, input 2

Broken-line approximetion 1, input 3

Broken-line approximation 1, input 4

Brokening approximation {, Input §

Broken-line approximation 1, inpul 8

Brokendine approximation 1, Input 7

Broken-line approximation 1, inpul 8

Broken-line approximation 1, input §

Broken-ling approximation 1, input 30

Broken-line approximation 1, output 1

Broken-line approximation 1, ouiput 2

Broken-line approximation 1, oulput 3

Broken-line approximation 1, output 4

Broken-ine approximation 1, output 5

Broken-ling approximation 1, output §
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