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| Getting Up to Speed with model C35/36 I

The quick reference guide on pages D-1 to D-8 summarizes key operations, parameters,
and settings, and gives concrete operation examples using illustrations. Try looking at these
pages first, and then read the main text for details.

A separate color version of the quick guide printed on dirt-resistant paper is available for
convenient use on the work site (document No. CP-SP-1203E). Contact the azbil Group or a
distributor for details.

NOTICE

Be sure that the user receives this manual before the product is used.

Copying or duplicating this user’s manual in part or in whole is forbidden.
The information and specifications in this manual are subject to change
without notice.

Considerable effort has been made to ensure that this manual is free from
inaccuracies and omissions. If you should find an error or omission, please
contact the azbil Group.

In no event is Azbil Corporation liable to anyone for any indirect, special or
consequential damages as a result of using this product.

© 2004-2022 Azbil Corporation. All Rights Reserved.

Modbus™ is a trademark and the property of Schneider Electric SE, its subsidiaries
and affiliated companies.




Safety Requirements

To reduce the risk of an electric shock that could cause personal injury,
follow all safety notices in this document.

A This symbol warns the user of a potential shock hazard where hazardous
live voltages may be accessible.

If the equipment is used in a manner not specified by the manufacturer, the protection provided by the
equipment must be impaired.

Do not replace any component (or part) not explicitly specified as replaceable by your supplier.

All wiring must be in accordance with local norms and carried out by authorized and experienced personnel.

A switch in the main supply is required near the equipment.

Main power supply wiring requires a (T) 0.5 A, 250 V fuse(s) (IEC 127).

® EQUIPMENT RATINGS

Supply voltages: 100 to 240 V AC (operating power supply voltage 85 to 264 V AC)
Frequency: 50/60 Hz
Power consumption: 12 VA max.

® EQUIPMENT CONDITIONS

Do not operate the instrument in the presence of flammable liquids or vapors.
Operation of any electrical instrument in such an environment constitutes a safety hazard.

Temperature: 0to 50°C

Humidity: 10 to 90 %RH (non-condensing)
Vibration: 2 m/s? (10 to 60 Hz)

Over-voltage category: Category II (IEC60364-4-443, EN60664-1)
Pollution degree: 2

Installation location: ~ Indoors

Altitude: 2000 m or less

® EQUIPMENT INSTALLATION

The controller must be mounted into a panel to limit operator access to the rear terminal.
Specifications of common mode voltage: The common mode voltages of all I/O except for main
supply and relay outputs are less than 30 Vrms, 42.4 V peak and 60 V DC.

® STANDARDS COMPLIANCE

EN61010-1,
EN61326-1 (For use in industrial locations)
During EMC testing, the reading or output may fluctuate by £10 %FS.



Conventions Used in This Manual

B The safety precautions explained in the following section aim to prevent injury to the operator and others, and to
prevent property damage.

( )

WARN I NG Warnings are indicated when mishandling this product
might result in death or serious injury.

CAUTIO N Cautions are indicated when mishandling this product
might result in minor injury to the user, or only physical
damage to the product.

(. J

B In describing the product, this manual uses the icons and conventions listed below.

A Use caution when handling the product.
® The indicated action is prohibited.
0 Be sure to follow the indicated instructions.

E] Handling Precautions:
Handling Precautions indicate items that the user should pay attention to when handling

this device.
. This indicates the item or page that the user is requested to refer to.
Note: Notes indicate information that might benefit the user.
(1) (2) (3): The numbers within parenthesis indicate steps in a sequence or parts in an explanation.

[paral, [mode]  These indicate keys on the keyboard of this unit, and messages and menus that appear on
etc.: the personal computer screen.

> Indicates the result of an operation or the status after the operation.



® Numeric value and character display on LED

Numeric values The 7-segment LED expresses numeric values as follows:
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Alphabetical characters The 7-segment LED expresses alphabetical characters shown below.
There are some alphabetical characters, which are not displayed on the LED.
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E] Handling Precautions

As shown above, numeric value “2” and alphabetic character “Z” are shown
in the same manner.

Accordingly, numeric value “5” and alphabetic character “S’, as well as
numeric value “9” and alphabetic character “Q” are also shown in the same
manner.



Safety Precautions

/\WARNING

Do not use this device in an environment with conductive pollution, or with dry non-
conductive pollution which can become conductive due to condensation, etc.
Otherwise, problems such as tracking phenomena may damage parts, resulting in fire.

When wiring the power for this device, be sure to mount a shutoff switch for the main power
to this unit within reach of the operator.

In addition, when wiring the power for AC power models, install a time-lag (T) fuse (rated
current 0.5 A, rated voltage 250 V) as specified by IEC 127.

Otherwise, tracking phenomena or parts failure due to other factors may cause fire.

Do not disassemble this device.
Doing so might cause electric shock or faulty operation.

Before removing, mounting, or wiring this device, be sure to turn off the power to the device
and all connected devices. Failure to do so might cause electric shock.

Do not touch electrically charged parts such as the power terminals.
Doing so might cause electric shock.

/\CAUTION

Use this device within the operating ranges recommended in the specifications (temperature,
humidity, voltage, vibration, shock, mounting direction, atmosphere, etc.).

Do not block ventilation holes.
Doing so might cause fire or faulty operation.

Wire this device properly according to predetermined standards.

Also wire the device using specified power leads according to recognized installation
methods.

Failure to do so might cause electric shock, fire or faulty operation.

Do not allow lead clippings, chips or water to enter the controller case.
Doing so might cause fire or faulty operation.

Firmly tighten the terminal screws with the specified torque as listed in the specifications.
Insufficient tightening of terminal screws might cause electric shock or fire.

Do not use unused/spare terminals on this device as relay terminals.
Doing so might cause electric shock, fire, or faulty operation.

We recommend attaching the terminal cover (sold separately) after wiring this device.
Failure to do so might cause electric shock, fire, or faulty operation.

Use the relays within the recommended life.
Failure to do so might cause fire or faulty operation.

If there is a risk of a power surge caused by lightning, use a surge absorber (surge protector)
to prevent fire or device failure.

QOO Ve P’ @ O

Do not make incorrect connections. If the cables are connected incorrectly, this might cause
the unit to malfunction.
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/N\CAUTION

The controller requires 6 seconds to stabilize after power ON. Great care should be taken
when the relay output from the controller is used as interlock signals.

The part between the control output 1 and control output 2 is not isolated. When necessary,
use an appropriate isolator.

Do not connect multiple loader cables to multiple units from one personal computer. The
current coming from other circuits might cause the PV value indication error to occur.

Do not connect any terminating resistor in the communication path when performing the
RS-485 wiring.
Doing so might cause the communication to fail.

% %) -~

Do not operate the key with a pencil or sharp-tipped object.
Doing so might cause faulty operation.




The Role of This Manual

Four manuals are available for Model C35/36 Single Loop Controller (hereafter referred to as “this unit”).
Read appropriate manuals according to your requirements. If you do not have your required manual, contact the

azbil Group or its dealer.

Additionally, you can download necessary manuals from “http://www.azbil.com”

Single Loop Controller Model C35/36 User’s Manual for
Installation & Configuration

Manual No. CP-SP-1150E

This manual.

The manual describes the hardware and all functions of this unit. Personnel in charge
of design, manufacture, operation, and/or maintenance of a system using this unit
and those in charge of communication software of a system using the communication
functions of this unit must thoroughly read this manual. This manual also describes
the installation, wiring, connections for communication, all functions and settings of
this unit, operating procedures, communication with host station, such as personal
computer, communication addresses, troubleshooting, and detailed specifications.

Single Loop Controller Model C35/36 User’s Manual for Installation
Manual No. CP-UM-5289JE

This manual is supplied with the product. Personnel in charge of design and/or
manufacture of a system using this unit must thoroughly read this manual. This
manual describes the safety precautions, installation, wiring, list of parameters,
and primary specifications. For further information about operation, refer to
another manual, Installation & Configuration.

User’s Manual for Smart Loader Package Model SLP-C35 for
Single Loop Controller Model C15/25/26/35/36  Manual No. CP-UM-5290E

This manual is supplied with the Smart Loader Package. The manual describes
the software used to make various settings for C15/25/26/35/36 using a
personal computer. Personnel in charge of design or setting of a system using
C15/25/26/35/36 must thoroughly read this manual. The manual describes
installation of the software into a personal computer, operation of the personal
computer, various functions, and setup procedures.

Quick Reference Guide for Model C35/36
Manual No. CP-UM-1203E

For those using this device for the first time or for operators on the work site,
this guide serves as a reference when setting or modifying parameters. Key
operations, menu flowcharts and parameter settings are presented with color
illustrations.
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Organization of This User’s Manual

This manual is organized as follows.

Chapter 1.

Chapter 2.

Chapter 3.

Chapter 4.

Chapter 5.

Chapter 6.

Chapter 7.

Chapter 8.

Chapter 9.

Chapter 10.

Chapter 11.

Chapter 12.

Chapter 13.

OVERVIEW
This chapter describes the applications, features, model selection guide, and part
names and functions of this unit. Since the part names described in this chapter are
used in the subsequent descriptions, the part names and functions of this unit must
be understood correctly in this chapter.

OUTLINE OF FUNCTIONS
This chapter describes the outline and operation flow of the functions of this unit.

INSTALLATION
This chapter describes the environmental conditions, installation dimensions,
installation procedures, and necessary tools when installing this unit.

WIRING

This chapter describes the wiring procedures, wiring precautions, and connection
examples.

DETAILED DESCRIPTION OF EACH FUNCTION

This chapter describes each function of this unit in detail.

LIST OF DISPLAYS AND SETTING DATA

This chapter lists up the display items of this unit and their contents.

CPL COMMUNICATION FUNCTION

This chapter describes how to communicate this unit with a host unit, such
as a personal computer or PLC through Azbil Corporation’s standard CPL
communication using RS-485.

Modbus COMMUNICATION FUNCTION

This chapter describes how to communicate this unit with a host unit, such as a
personal computer or PLC through Modbus communication.

LIST OF COMMUNICATION DATA

This chapter shows the list of communication data inside the memory of this unit.

MAINTENANCE AND TROUBLESHOOTING

This chapter describes the maintenance and inspection of this unit, as well as

troubleshooting.

CALIBRATION
This chapter describes how to calibrate this unit in order to keep the accuracy and
to safely operate this unit for an extended period of time.

DISPOSAL

This chapter describes safety precautions and how to dispose of this unit when the
unit is no longer used.

SPECIFICATIONS

This chapter describes the general specifications, performance specifications, and
optional parts of this unit.
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eference Guide for

This guide offers a summary of key operations, parameter flowcharts, and settings, for convenient reference
at the operation site. This guide is made for repeated use. Dirt wipes off easily and even notes written with an
oil-based felt-tip pen can be removed with an eraser. If more detailed information on model C35/36 is needed,
refer to the user's manuals: CP-SP-1150E for installation and configuration.

SDC36

<—Upperdisplay ' " ” " = Upper display
7 incicator I 000000, ]
— Lower display O AL L X w— Indicator during AT

—«—— Lower display

1ev2 t1 ot2 . . .
man rspeviev2ev3 ot of —~&— \/arious indicators

Mode indicator —=383

display

_d—Multi-Status(MS)display—.»\ I B e B
display

[mode] key —»

— [display] key [mode] key —

enter
[<],[v],and [A] keys —~ & N A —— [enter] ke ‘ para enter
4 pﬁa y [paral key —_ . < VA .4—— [enter] key

[ ) O O
lﬁ []

— [display] key

[para] key L Loader connector T i Loader connector
[<], [v], and [A] keys

Upper display This display shows either the PV value or the display value and set value for each displayed item. If an alarm is triggered, the
normal display and alarm code are displayed alternately. During auto tuning (AT), the rightmost decimal point flashes twice
repeatedly.

Lower display This display shows either the SP/MV/CT or the display value and set value for each displayed item. The rightmost decimal
point lights up or flashes to show RUN/READY mode or communications status, depending on the setting.

Multi-Status (MS) display Turns ON in READY mode or when an alarm occurs, depending on the ON conditions and the current status. When lit, in ad-
dition to flashing and reciprocating between left and right, it performs MV graph, DI monitor, internal event monitor, and
other display functions.

Mode indicators man: Lights when MANUAL (AUTO mode if not lit)
rsp: Lights when RSP (LSP mode if not lit)
evl, ev2,ev3: Lights when event relays are ON
ot1, ot2: Lights when the control output is ON (always lit when the current output is used)

[mode] key » When this key is pressed and held for more than 1 second in the operation display mode, any of the following operations

from 0 to 7 which have been set previously can be executed:
0: Mode key does not operate

1: AUTO/MANUAL mode selection (Initial value)

2: RUN/READY mode selection

3: AT (Auto Tuning) start/stop selection

4 :LSP (Local SP) group selection

5:Release all DO (Digital Output) latches

6 : LSP/RSP mode selection

7 : ON/OFF selection of communication DI1

[display] key This key is used to change the display item in the operation display mode.

When pressing this key in the bank selection, bank setup, or user function setup display mode, the display is changed ot the
operation display.

[para] key When this key is kept pressed for 2 s. or longer in the operation display mode, the display is then changed to the setup
display.

[<], M1, [A] keys Theses keys are used to increase or decrease the numeric value, or to shift the digit.

The [V] and [A] keys are used to change the bank or display item.

[enter] key This key is used to begin changing settings (display goes from lit to flashing) and to finalize new settings (display goes from
flashing to steadily lit).

Loader connector This connector is used for connecting to a PC using the dedicated cable supplied with the Smart Loader Package.

: Initial value

(Not for use in Japan) D-1




Flowchart of key operations and displays

When the power
is turned ON

[display] key

remain off for 5s after

power ON. Each mode

manrspeviev2ev3 otl ot2
. . e

and then the operation
display appears.

Upper and lower displays

indicator lights sequentially,

PV value LSP group Step No. PV value
P [display] key number
SP value SPvalue Step remaining MV value

time

4

Timer remaining Internal event 3 Internal event 3 Timer remaining

time 3 sub-setting main setting time 2
[display] key > . . . 4
Internal event 3 Setting value Setting value Internal event 2
[para] key delay time delay time
2-second press + hold
[displayl key §x3 J of [para] key
[para] key
[Mode] ¥ or [SP] [Event] [PID] [Parameter] [Extended tuning] [Zone]
[V] key
— — —_— -—) s —_— —
— — - < - - e
[A] key
to (2)
[enter] key
While ftika 2-second
is flashing, [enter] 2-second press + press + hold
[enter] key key hold of [para] key of [para] key
4 - N
[Al key
;
— r L
-
L0
(MANUAL EEA || BRI
While 3 R || ElE
is flashing,
[enter] key m m
to (1) p—
2y ||
R || .
Y B T g c1 3
o~ L mLC
P || EEE
n
[para] key n
: =T
[
L L
[para] key or l‘_' II'_II'_' l_'l’
\ S / oUEL
cCuon
Jmu
cCuo
Jma
)

D-2



O Some items are not displayed depending on the availability of optional functions, model number,
display setup ({7 to £ 7%) and User level (7).

O Pressing [d‘lsplay] key whlle‘banlf item ?r user function item is displayed has the effect of canceling Operation displays
and returning to the operation display item.

Heat manipulated Cool manipulated PV value CT2
— — E ﬂ n —
ﬁ L
MV value MV value MFB value AT progress Current value Current value
value

Internal event 2 Internal event 2 Timer remaining Internal event 1 Internal event 1

sub-setting main setting time 1 sub-setting main setting

Setting value Setting value Internal event 1 Setting value Setting value

delay time
Bank selection
. . : . [paral key A
[Setup] [Event configuration] [Dlassignment] [DO assignment] [User function] [Lock] or [Instrument information]

[V] key
: > > — — — — —(
: < G — Pra— < P
[A] key
2-second
[enter] key press +
hold of
[para] key
'q \d )
- C_
£ g : uF-2|
e " CC 1
c:iliE ED : E || S :
< £
Lo O N
= m “roCco m
L uo Lo
Lo “
i = ) ’
-
Ty = L
'y . g —
: EE : ERE
©
o : EEE : R di L
¢ K] & .
] [
3
2 c orEmTE S O T
° - = L o5
€ 5 & mr———
< NG © EEE - Rk 715!
) [ |
:E | ] :
s 1
o ] [
= iz = 1=V (1 Co
or a7
e o
L Lol
Y R w |
Looa
w4 Tl SR
L O3
m m *1  The parameters and numerical values registered as user functions i/F are displayed.
m ERr———— *2  Inthe RSP mode, ~ 5F and 7} .~ are displayed first.
Lo
m *3  If no key is pressed for 3 minutes, the display automatically returns to 2, the basic display.
®
Y ] .
H m L a4 B Explanation of arrows
] —
~ Jo = (g} . display
L COocy L 0 [display] key : —
o p—
" 29 AL 59 L 51 [para] key, [\l key, [para] key or [V key : el ‘g
S ENd
o . . enter
o 2 AT [enter] key : ——
o L [
m — B Movement through each setup menu
52 o
m - [para] key or [\V] key
\, J
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Operation examples

Setup of PV input range type

Press [display] once
to get the operation
display.

If the sensor has not been
wired or is disconnected,
an alarm for abnormal PV
input (any one from AL {
to AL {{) may appear on
the upper display.

Press and hold [para]
for more than 2s to get
the parameter setup
display.

£ flashes on the
upper display.

Red letters

Blue letters

: Items before operation

: Items during operation

Execution of auto tuning (AT)

AT forces ON/OFF of the MV a number of times (a limit cycle) to cal-
culate PID values.
Check that this operation does not create any problems for the as-

sociated equipment before executing AT.

Press [v] or [A] repeat-
edly, and 5£47 flashes
on the upper display.

Press [enter].

The current set value
for & ¢ (PVinput
range type) is
displayed.

manrspeviev2ev3 ol ot2

CE========r=3)

Press [display] once
to get the operation
display.

Press and hold [para]
for more than 2s to get
the parameter setup
display.

oo £ flashes on the
upper display.

EEessssa=ass)
m

Press [enter].

The rightmost digit on the lower display flashes and its value

can be changed.

Press [<], [V] or [A] to change to the desired sensor type in the

PV input range list.

SRR Then press [enter] to finalize your selection.

If the number is flashing, the [enter] key has not yet been
pressed, and the setting has not yet been saved.

Setup of event operation type

In this example, the event 1 operation type is set to deviation high

limit.

manrspeviev2ev3 otl ot2

CE===r==rs)

Press [enter] or [<]

toget A - -~ onthe
upper display and
Fiks on the lower
display.

If the control method is
ON/OFF control and if Bit
3 (AT stop/start display) of
the mode display setting
(£73) is set to "disabled: 0,"
nothing is displayed.

Press [v] as needed
until A+ and Ak, = F
appear on the upper
and lower displays
respectively.

When [enter] is
pressed, Ak, =” flashes
on the lower display.

The display flashes only

in RUN and AUTO modes,
and only if there is no PV
problem.

Also, if Dl is set to "AT stop/
start’, the display does not
flash and the setting can-
not be changed.

Press [v] or [A] once,
and Ak, oF flashes on
the lower display.

Press [display] once
to get the operation
display.

Press and hold [para]
for more than 2s to get
the parameter setup
display.

7Aoo £ flashes on the
upper display.

manrspeviev2ev3 otl ot2

Gty

If [enter] is pressed, Ak,

=~ remains steadily lit and AT begins.

During AT, the rightmost decimal point flashes twice repeat-

edly.

When AT is done, the light goes off and the new PID values

go into effect.

During the AT process, if the mode is changed to READY or MANUAL, if PV
input is faulty, or if a power failure occurs, AT stops automatically without

changing the PID values.

AT can also be stopped by changing the setting from fk. 2 to Ak.oF (return

to step 4 above).

Press [v] or [A] repeat-
edlytoget Fu i F
flashing on the upper
display.

Press [enter] to get

£ L { onthe upper
display and £ is dis-
played on the lower
display.

£ on the lower display indi-
cates that the event opera-
tion type is set to "none."

Setup of SP value

manrspeviev2ev3 otl ot2

CE========r=3)

When [enter] is
pressed, the rightmost
digit on the lower dis-
play flashes.

Press [v] or [A] to get X

flashing on the display.

* on the lower display
indicates that the event
operation type is set for
deviation high limit.

Press [enter], and the
displayed value ~

on the lower display
changes from flashing
to continuously lit and
the displayed value

is set.

Press [display] re-
peatedly so that the
orange SP indicator
lights up on the lower
display.

The operation display
now shows the SP.

If [enter] is pressed,
the rightmost digit

on the lower display
flashes and numerical
value can be changed.

Similarly, use

oo

=

£3.0 { forevent 3.

2.L { to set the event 2 operation type, and use

manrspeviev2ev3 otl ot2

EE=========3)

Press [<], [V] or [A] to
change to the desired
SP value.

The flashing of the
number indicates that
the setting has not yet
been finalized.

If an SP limit is in effect, the
numerical value cannot be
changed to a value above
the limit. The SP limit must
be changed first.

If [enter] is pressed,
the displayed value

is set and the display
changes from flashing
to continuously lit.

If the [display] key is
pressed without pressing
[enter] key, the status re-
turns to that of step 1.
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For step numbers indicated in red like E , the following precaution applies:

o If the key lock is set, the numerical value does not flash, and the value cannot be changed.
To change a numerical value, cancel the key lock first.

AUTO/MANUAL mode selection Setup of event value

Press [display] once
to get the operation
display.

The [mode] key can be
used for 1 of 7 different
operations.

The initial (factory) set-
ting is "AUTO/MANUAL
selection".

2

Press and hold [mode]
for more than 2s, =57
flashes on the lower
display.

If the control method is
set to "ON/OFF control"
and if the Dl assignment
is "AUTO/MANUAL," the
display does not blink
and the setting cannot be
changed.

When =7~ appears,
stop pressing [mode].
The MV is shown on
the lower display.

The rightmost digit of
the MV on the lower
display flashes and its
value can be changed.

Press [<], [v] or [A] to
change to the desired
MV value.

Even while the num-
ber is flashing, the MV
is changed at the same
time that the number
is changed.

In this example, the event set value and hysteresis for the event 1
operation type is set to deviation high limit.

1

Press [display] once
to get the operation
display.

2

" azbil sDC35

AP § ngli
—nooc g

manrspeviev2ev3 otl o2

Press and hold [para]
for more than 2s to get
the parameter setup
display. A== £ flashes
on the upper display.

Press [v] twice or [A]
repeatedly, and £
flashes on the upper
display.

For the flashing MV in step 3, either bumpless transition (the same

Press [enter] to get £ ¢
on the upper display
and & is displayed on
the lower display.

£ on the lower display indi-

cates that the event main
setting is "0".

value as before the change) or preset MANUAL value (the value set
in setup £24) can be selected (in setup £ %, Output operation at
changing Auto/Manual).

If [enter] is pressed,
the rightmost digit

on the lower display
flashes, and can be
changed.

Press [<], [v] or [A], and
change to the desired
value for event set
value. In this case, the

Execution of position proportional control auto adjust

When control output is R1 (motor relay output) and setup £57 is "0"
(initial value) or "1", the following position proportional control auto
adjust is necessary.

Press [display] once
to get the operation
display.

Press and hold [para]
for more than 2s to get
the parameter setup
display. 7zc'E flashes
on the upper display.

flashing of the numeri-
cal value implies that it
is not yet set.

If [enter] is pressed,
the changed numeri-
cal value is set and
changes from flashing
to continuously lit.

for event 3.

Similarly, use £ to set a value for event 2, and £ = to set a value

To continue from this
point and set hyster-
esis as well, press [v]
twice or [A] repeatedly
to get £ {, % on the
upper display. The

Press [v] or [A] repeat- Press [enter] to get | .
= ; ey ower display says 5.
edly until 547 is £ { on the upper
flashing on the upper display. 5 on the lower display
display. Press [<], [V] or [A] to indicates that the event
change to 55, hysteresis is "5".

(£&&: motor adjust)

If [enter] is pressed, the
lower display flashes.
Press [v] or [A] to get!.
Press [enter] and auto
adjustment starts.

{R.CLisdisplayed on
the upper display and
open contact is ON.
The lower display
shows the MFB count
value and when count
is stable, £7. a7 is dis-
played on the upper
diplay and closed con-
tactis ON.

When the count value
is stable, auto adjust
completes to get op-
eration display.

In the same way that
event settings were
changed, press [enter]
to make the number
flash, and then press
[<], [V] or [A] to change
to the desired setting
for hysteresis. After
that, press [enter] to
finalize the setting.

Similarly, use £2, %+ to set a value for event 2, and £ 3, X to set a
value for event 3.

Memo

After starting auto adjust, press [display] key to stop auto adjust.
During auto adjust the key operation except [display] key of stop-
ping auto adjust is impossible.
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List of parameters

List of operation displays

[ : Essential parameters for PV measurement and control
: Basic parameters
: Required parameters when using optional functions

@ [Extended tuning bank]

Display Item Contents Initial value |Setting value
Display Item Contents Initial |Setting Ak.bY AT type 0:Normal_1:1r diate response 2: Stable *! 0
Upper display: PV value | value uF. b @ | Just-FTTER setting band 0.00 to 10.00 0.30
Lower display: SP SP.Le @/ SP lag constant 0.0 t0 999.9 0.0
SP low limit to SP high limit 0 RE-F @ | AT Proportional Band adjust | 0.00 to 99.99 1.00
AE-) @ AT Integral time adjust 0.00 to 99.99 1.00
L5P ¢ (Display example)| LSP No. 1 to LSP system group (Max. 8) 1 Ak-d ® | AT Derivative time adjust 0.00 t0 99.99 1.00
LSP (1st digit: Value at the right end digit) Cer R @ | Control algorithm 0:PID(Conventional PID) 1: Ra-PID(High-performance PID) 0
5k (- (Display example)| Step operation remaining time Setting is disabled. - wF o ® | Just-FITTER assistance coefficient | 0 to 100 0
Step No. The step No. distinguishes up ramp, down ramp, *1 Normal = Standard control characteristics, Inmediate response = Control characteristics that respond immediately to
Step remaining time and soak. external disturbance, Stable = Control characteristics having less up/down fluctuation of PV
PV MV (Manipulated Variable) -10.0t0 +110.0% Setting is enabled in MANUAL -
mMv . : mode (Numeric value flashed) m [Zone bank]
HERE Heat MV (Manipulated Variable)  |Setting is disabled. -
Numeric value -10.0to +110.0% Display Item Contents Initial value |Setting velue
Cool Cool MV (Manipulated Variable) - Zo-itolo-1 |®|Zonelto7 ~1999 to +9999U 9999U
Numeric value . 2odf | Zone hysteresis 0109999 5U 5U
Fb MFB (Motor opening feedback Setting is disabled. +10.0 to +110.0% -
Numeric value value) Flashing when the value is 0.0 to 100.0% during estimate. . f . d . I
PV AT progress display (1st digit= Setting is disabled. -
At { (Display example) Numeric value at right end digit) LISt o setup settlng Isp ays
[ CT current value 1 Setting is disabled. - m S Kk
Numeric value [ etup ban ]
(te . CT current value 2 Setting s disabled. - | Display ‘ Item ‘ Contents Initial value |Setting value
Numeric value Ford fer to the PV Input Range Tabl 88
£ Internal Event 1 main setting 1999 to +9999U or 0 to 9999U 0 > or details, refer to the PV Input Range Table
Numeric value Lo Temperature unit 0: Celsius (°C) 1: Fahrenheit (°F) 0
£i5h Internal Event 1 sub setting 0 o3 ® | Cold junction compensation | 0: Performed (internal) 1: Not performed (external) 0
Numeric value ooH Decimal point position 0: No decimal point 0
" " P " PR 1to 3: 1 to 3 digits below decimal point
& {, - - (Display example)| Timer remaining time 1 Setting is disabled. - - - Y
Numeric value Upper display: The distinction by ON delay or 2| V¥2§; :he g\glglgam type is DC voltage/DC current, 0
OFF delay is displayed at the side location of “t1.. £ el “1999to+ - : . 1000
Internal Event 2 main setting Same as Internal Event 1 main setting 0 oy etk ®| SP low limit PVinput range low limit to PV input range high 0
Numeric value s |ios @ | SP high limit limit 1000
£2.5b Internal Event 2 sub setting Same as Internal Event 1 sub setting 0 <|{o9 @ | PV square root extraction dropout | 0.0 to 100.0% (PV square root extraction is not 0.0
Numeric value performed when set at "0.0")
i inina ti i ining ti i RSP input range type 0:4t020mA 1:0to20mA 2:0to 5V 0
. - - (Displ le) Ti time 2 S Ti time 1 - gty P ge typ
ﬁ‘;mer(icu\;,::ke;amp le) Timer remaining time ame as Timer remaining time 31105V 40t0 10V
- " i RSP range low limit -1999 to +9999U 0
£3 Internal Event 3 main setting Same as Internal Event 1 main setting 0 —rr T
Numeric value L RSP range high limit 1000
£3.5b Internal Event 3 sub setting Same as Internal Event 1 sub setting 0 Li3 @ PID calculation adjustment function *! | 0: Enabled 1: Disabled . . 0
Numeric value oM Control action (Direct/Reverse) | 0: Heat control (Reverse action) 1: Cool control (Direct action) 0
£3, - - (Display example)| Timer remaining time 3 Same as Timer remaining time 1 - s ®| Output operation at PV alarm | 0: Control calculation is continued. 0
Numeric value 1: Output at PV alarm is output.
£ ® | Output at PV alarm -10.0 to +110.0% 0.0
Lo @ | Output at READY (Heat) -10.0 to +110.0% 0.0
i H i cig ® | Output at READY (Cool) -100t0 +110.0% 00
oLt
LISt Of pa rameter settlng dlsplays Ll @ | Qutput operation at changing AUTO/MANUAL | O: Bumpless transfer 1: Preset 0
E fag @ | Preset MANUAL value -10.0 to +110.0% 0.00r50.0
m [MOde bank] glat @ | Initial output type (mode) of PID control | 0: Auto 1: Not initialized 2: Initialized 0
Displ | I3 Intial value s ! 5|22 @ | Initial output of PID control  |-10.0 to +110.0% 0.0 0r 50.0
- Spray tem) -ontents nital value | etingiabe Ylcez @ | PID decimal point position (decimal o decimal point 0
A--A AUTO/MANUAL Atko: AUTO mode ARn: MANUAL mode AUTO point of integral time and delivative time) digit after decimal point
e RUN/READY r4n:RUN mode »~g%: READY mode RUN e ®| Zone PID operation isabled 1:Changed by SP_2: Changed by PV 0
L--r LSP/RSP LSP:LSP ~5P:RSP LSP Les Heat/Cool control ot used 1:Used 0
Ak AT stop/start Ak.oFf:ATstop Ak.on:AT start AT stop e ® | Heat/Cool 0: Normal 1: Energy saving 0
do.lk Release all DO latches LE.on:Latch continue Lk, oF:Latch release Latch continue 28 Heat/Cool control deadband |-100.0 to +100.0% 0.0
Coali Communication DI1 ), oF:OFF &?.0n:ON OFF a9 @ | Heat/Cool change point -10.0 to +110.0% 50.0
{3z LSP system group 1t08 1
£z ® | SP ramp type 0: Standard 1: Multi-ram 0
@ [SP bank] 2: Step operation When the power is turned ON
;i o " again, the step operation is stopped (READY)
Display Item S— Contents Initial value | Setting value| 3: Step operation When the power is turned ON
r5F RSP Setting is disabled. - again, the step operation is reset
-l @ | PID group No. (RSP) 1to8 1 f3e @ | SP ramp unit 0:0.1U/s 1:0.1U/min 2:0.1U/h 1
SP-{toSP-8 SP (for LSP 1to 8) SP low limit to SP high limit 0 £33 @ | STEP time unit 15 1:1s 2: Tmin 0
Pid.itofid.8 @ PIDgroupNo.(forlSP1to8) |1to8 1 D ®| STEP PV start isabled 1: Enabled 0
AP, {torAF.8 @ Ramp (for LSP1 to 8) 0t0 9999 0 £35 ® | STEP loop 0:Stop 1:Loop 2:Final step continued 0
ki itokt A8 |@|Time (for LSP to 8) 0.0t0999.9 or 0 t0 9999 0 {36 CT1 operation type 0: Heater burnout detection 1: Current value measurement 0
37 CT1 output 0to 1: Control output 1to 2, 2 to 4: Event output 1to 3 0
Event bank 38 CT1 measurement wait time | 30 to 300ms 30
m [ ] £39 CT2 operation type Same as CT1 0
Display Item Contents Initial value |Seting value NG CT2 output _ Same as CT1 0
Eito£s Internal Event 1 to 8 main setting [-1999 to +9999 or 0 to 9999 * 0 Li CT2 measurement wait time | Same as CT1 30
ELERtOFR. Sk Internal Event 1 to 8 sub setting 0 e Control output 1 range Cuvr_ent output 1:4to20mA 2:0to 20mA 1
i : * Continuous voltage output 1:1to5V 2:0to5V 3:0to 10V
ElLHYtoEBRY Internal Event 1 to 8 hysteresis | 0 to 9999 5
. | ON delay ti M43 Control output 1 type 0:MV 1: Heat MV 2: Cool MV 3: PV 0
Elontof&.0n |®]|Internal Event1to 8 ON delay n}me 0.0t0999.9 or 0 to 9999 0 4: PV before ratio, bias, and filter 5:SP6: Deviation
£lof toE8.oF |®]Internal Event 1 to 8 OFF delay time 0 T1 current value 8: CT2 current value
*The decimal point position varies by meeting the internal event operation type. 9: MFB (Including estimation MFB) 10: SP+MV_11: PV+MV.
= M Control output 1 scaling low limit | -1999 to +9999U 0.0
m [PID bank] g|oHs Control output 1 scaling high limit 100.0
3|cHE Control output 1 MV scalable bandwidth | 0 to 9999 (Valid when control output 1 type is 10 or 11) 200
Display Item Contents Initial value | Setting value! BB Control output 2 range Same as control output 1 1
FP-itoP-8 Proportional band (PID1 to 8 group) | 0.1 to 999.9% 5.0 g e Control output 2 type Same as control output 1 3
t-ito}-8 Integration time (PID1 to 8 group) | 0 to 9999s or 0.0 to 999.9s 120 BlHe Control output 2 scaling low limit | Same as control output 1 0
(No integration control action when set at "0") Slise Control output 2 scaling high limit | Same as control output 1 1000
d-i{tod-8 Derivative time (PID1 to 8 group) | 0 to 9999s or 0.0 to 999.9s 30 st Control output 2 MV scalable bandwidth | Same as control output 1 200
(No derivative control action when set at "0") 52 Auxiliary output range Same as control output 1 1
r:E- :' to r‘E -8 Manual reset (PID1 to 8 group)  |-10.0to +11 0.0Z/o 50.0 53 Auxiliary output type Same as control output 1 3
o= .'to oi=8 _ MVlow limit (PID1 to 8 group) _|-10.0to +110.0% 00 (1] Auxiliary output scaling low limit | Same as control output 1 0
°H_“: tooH _f Ry Ah Wt (qu1 {CISGIONRIEY -10.0 to +110.0% .Y {55 Auxiliary output scaling high limit_| Same as control output 1 1000
Pl toP-80 g)lgl]-stlg% Zl;zf)l;ﬂonal band 0.110999.9% 50 56 Auxiliary output MV scalable bandwidth | Same as control output 1 200
i-ifto}-8C |Cool-side Integration time (PID1 |0 to 99995 or 0.0 to 999.95 120 51 Position proportional type | 0: MFB control + Estimated position control 0
to 8 group) (No integration control action when set at "0") — h . N
N PP stimated position control (MFB disabled)
d-{ftod-80 |Cool-side derivative time (PID1 |0 to 9999s or 0.0 to 999.9s 30 2 3: Estimated position control (MFB disabled
— — to8 group) - (No derivative control action when set at "0") ~.§ " Poslition adﬁ‘ I‘In'I\Pnt at pow(er ON. ' )
ol .:'_mm.s._r Coo\rs!de MV \qw I|rvn|t‘ (PID1to 8 group) |-10.0 to +110.0% 0.0 g s Position proportional dead zone | 0.5 to 25.0% 100
oM, (L tooH. 8L |Cool-side MV high limit (PID1 to 8 group) | -10.0 to +110.0% 100.0 Slrsa M‘Lp—otor long life mode 0: Aiming at controllability 1
5 iming at service life of potentiometer
m [Parameter bank] =068 Motor adjust 0: Stop 1: Start 0
Llsi Input with motor fully closed |0 to 9999 1000
| Display ‘ Item ‘ Contents Initial value |Setting value 52 Input with motor fully open |0 to 9999 3000
0: ON/OFF control 1: Fixed PID Oor1 63 Motor full close-full open time | 5.0 to 240.0s 30.0
S LA MV low limit at AT -10.0 to +110.0% 0.0 o |8 Communication type 0:CPL_1: Modbus (ASCIl format) 2: Modbus (RTU format) 0
£ |AE. ok MV high limit at AT -10.0t0 +110.0% 100.0 S|ias Station address 0to 127 (Communication is disabled when set at "0") 0
O |l FF ON/OFF control differential |0 to 9999U 5 S|Es Transmission speed (bps) 0:4800 1:9600 2:19200 3: 38400 2
SFFS @ | ON/OFF control operating point offset | -1999 to +9999U 0 s|cst Data format (Data length) 0:7 bits 1:8 bits. 1
FL PV filter 0.0 to 120.0s 0.0 E {58 Data format (Parity) ven parity 1:0dd parity 2:No parity 0
rR @ PV ratio 0.001 t0 9.999 1.000 S 89 Data format (Stop bit) 0:1bit 1:2 bits 0
) PV bias -1999 to +9999U 0 038 @ | Communication minimum response time | 1 to 250ms 3
& Fu ® | RSP filter 0.0 to 120.0s 0.0 ol @ | Key operation type 0: Standard type 1: Special type 0
rRg ®| RSP ratio 0.001 t0 9.999 1.000 e [mode] key function 0:Invalid 1: AUTO/MANUAL selection 1
)2 ® | RSP bias -1999 to +9999U 0 UN/READY sele_ction 3: AT Stop/Start
5w @ Time proportional cycle unit 1,0 to 3 *' 0 - SP group selection  5: Release all DO latches
Els Time proportional cycle 1 51t0120s or 1 to 120s *2 100r2 2 y SP/RSP S.EIe§l'°rE)| lecti - Invalid
e ® | Time proportional cycle unit 2|0 to 3 *' 0 2 7: Communication DI selection_8: Invall
S :. " ional cycl F7) T ©® | MODE display setup Bit 0: AUTO/MANUAL display (Enabled: +1) 255
i Time proportional cycle2 5o 120sor 1 to 120s 10or2 < (Sum of the weighting) Bit 1: RUN/READY display (Enabled: +2)
g EPLEY ® | Time proportional cycle mode O:Contro!lablllty aiming (ypg _ Oor1 = Bit 2: LSP/RSP display (Enabled: +4)
2 1:Operation end service life aiming type (Only ON/ 5 Bit 3: AT Stop/Start display (Enabled: +8)
= OFF operation within Time proportional cycle) g Bit 4: Release all DO latches display (Enabled: +16)
Z |atitt ® | MV variation limit 0.0 to 999.9%(No limit when set at "0.0U") 0.0 > Bit 5: Communication DI1 ON/OFF display (Enabled: +32)
— - = = 4 Other invalid setting, 0, +64, +128
& SPU ® | SP up ramp (U/mln)_ 0.0 to 999.9U(No ramp when set at "0.0U") 0.0 0] ® | PV/SP display setup Bit 0: PV display (Enabled: +1) 15
5P @ | SP down ramp (U/min) 0.0 (Sum of the weighting) Bit 1: SP display (Enabled: +2)
*10:Unitof"1s" 1:Fixed at 0.5s 2:Fixed at0.2s 3:Fixed at0.1s U: Unit Maximum unit of Industrial volume in Bit 2: LSP group number display (Enabled: +4)
Other invalid setting, 0, +8

*2 5to 120s when output includes the relay output

PV range (°C, Pa,L/min, etc.)
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« Items marked @ in the tables are displayed in standard and/or high function configuration.
in the lower right part of this page.

«To change a user level, refer to

Changing the user level

Display Item Contents Initial value | Setting value m [User function bank]
ois ® | MV display setup Bit 0: MV display (Enabled: +1) 15
(Sum of the weighting) Bit 1: Heat MV/cool MV display (Enabled: +2) Display Item Contents Initial value | Setting value
Bit 2: MFB display (Enabled: +4) N ‘ I 5
Bit 3: AT progress display bled: +8) UF-{tolUF-8 @ User function 1to 8 - -
0ig ® | Event setting value display 0: Not displayed 0
setup (Operation display) 1: Set value of Internal event 1 is displayed m
2: Set values of Internal event 1 to 2 are displayed [LOCk bank]
3: Set values of Internal event 1 to 3 are displayed N —
[$H @ Event remaining time display setup | 0: Not displayed 1:Internal event 1 is displayed 0 Display Item Contents Initial value | Setting value;
(Operation display) 2:Internal event 1 to 2 is d!splayed Lot Key lock 0: All settings are possible 0
3:Internal event 1to 3 s displayed 1: Mode, event, operation display, SP, UF, lock,
bt ® | CTinput current value display setup | 0: Not displayed 1: CT1 current value is displayed 0 manual MV can be set
L] {j)pe{atloln display) é §T1 tlo 2 cufr_rent \r/_alue]s‘asrte d:jsplag/ed i " 7 2: Operation display, SP, UF, lock, manual MV can be set
G, 0 Smple confguotion 1 Sandard confguraton e Ao
ran | LED monitor 0 Not used 0 Liiel ® | Communication lock 0: read/write enabled 1: read/write disabled 0
1: Flashing while data is sending through RS-485 communication. Liol ® | Loader lock 0: read/write enabled 1:read/write disabled 0
2: Flashing while data s receiving through RS-485 communication. i . i
3: Logical OR of all DI statuses 4: Flashing in READY mode PRS'S Password display 0t0 15 (5: Password 1A.to 28 display) 0
cat ®| M indicating lamp ON condi- | 0: Normally OFF 1:Normally ON 2to9: Internalevent 1to8 | 39 £S5 Password 1A 0000 to FFFF (Hexadecimal value) 0000
tion (1st priority) 10to 13: Undefined 14:MV1 15:MV2 16to 17: Undefined FEER Password 2A 0000 to FFFF (Hexadecimal value) 0000
18t021:DI1to4 22to 25: Undefined o i
B 2610 30:Internal contact 1 t05 31 to 33: Undefined X Password 1B 0000 to FFFF (Hexadec{mal value) 0000
E3 34t0 37: Communication DI 1to4 38: MANUAL 39:READY Fich Password 2B 0000 to FFFF (Hexadecimal value) 0000
° 40:RSP 41:AT 42:During ramp 43: Undefined 44: Alarm
< 45:PValarm 46: Undefined 47:[mode] key pressing status . .
2 48:Event output 1 terminal status 49: Control output 1 terminal status u [Instrument information bank]
g Laz @ | MS indicating lamp ON status |0:lit 1: Slow flashing 2: Flashing twice 1
g (1st priority) 3:Fast flashing 4: Left to right 5:Right to left Display Item Contents Initial value |Setting value|
> 6: Reciprocating between left and right 7: Deviation OK N -
< 8: Deviation graph 9:MV graph  10: Heat-side MV graph Fof ® | ROMID 2: Fixed 0
11: Cool-side MV graph  12: MFB graph 13: DI monitor reie ® | ROM Version 1 XX. XX (2 digits after decimal point) -
14: Internal contact monitor 15: Internal event monitor Y ° " o N N -
83 ©| MS indicating lamp ON condi- | Same as M display, Condition (1t priority) P 1603 ROM Version 2 _ XX. XX (2 digits after decimal point
tion (2nd priority) - ® | Loader information -
Laq ®| MS indicating lamp ON status | Same as MS display, Status (1st priority) 6 -t ® | EST information -
—— (2nd priority) - - — — 1das @ | Manufacturing date code Subtract 2000 from the year. -
£s8s ° {\_AS |r(1§ilgat|pg_l‘ar)np ON condi- | Same as MS display, Condition (1st priority) 1 (yean) Example: "3" means the year 2003,
lon (3rd priority) N .
indicati n ori -t ® | Manufacturing date code Month + day divided by 100. -
8s ° gfj’;?i'gfﬁ'y'}g amp ON status | Same as MS display, Status (1st priority) ° (month, day) Example: "12.01" means the 1st day of December.
8t ® | MS indicating lamp deviation range | 0 to 9999U 5 =i @ Serial No. -
Lag @ | Special function 0to 15 (This value becomes "0" when the power is turned ON.) 0
raq @ Zener barrier adjustment The value can be changed with the adjustment. The numeric | 0.00
value cannot be directly input with the manual operation. m .
£9o @ | Number of CT1 turns 0:800 turns 1 to 40: CT turns divided by 100 8 Precaution for setup
e @ | Number of CT1 power wire loops | 0: 1 time 1 to 6: Number of times 1 . .
caz ©| Number of CT2 turns 0:800 turns 1 to 40: CT turns divided by 100 8 « The type of auto tuning can be changed by changing the value of
83 ® | Number of CT2 power wire loops | 0: 1 time 1 to 6: Number of times 1 T . . a
I3 PV input failure (under range) | 0: 10 %FS o Fk. 5 (AT type) in the extended tuning bank. Set it to match the
type *! 1:-5 mV (This setting is applicable if COT (PV input range icti
type) is set for sensor type B (No.17) or PR40-20 (No. 23)) control characteristics.
e t be selected if ROM ion 1 (3c52) of the inst t inf tion bank is 2.26 lier. . q o

annotbe selected if ROM version 1 (f52) of the instrumentinformation banks 226 or earlfer.  Make sure that the motor will be adjusted. Set £ 5 (Motor auto
m [Event configuration bank] adjust) in [Setup bank] to“1” (Start).

Display Item Contents Initial value Setingvale « For position proportional control models, derivative time (D) will
ELLitoER.L! Internal event 1 to 8 Configuration 1 | Refer to event type (see page D-8) ] h n | f A f | |
ElLf2toF8.C2 Internal event 1 to 8 Configuration 2 | The digits are determined to 1st, 2nd, 3rd, and be 0 seconds when AT is complete. If satis aCtOry control results

4th digit from the right end. . PP a q a q A
15t digit Direct/Reverse 0: Direct 1: Reverse o cannot be obtained, set A% - = (AT derivative time adjust) in
2nd d_igjl. Standby 0: Nong 1: Standby 2: Standby + Standby at SP change 0 [Extended tu ning ban k] to”1.00”
3rd digit: EVENT state at READY | 0: Continue 1: Forced OFF 0
4th digit: Undefined 0 0

EL{3ItoEE.C3 @ |Internal event 1to8 Configuration 3| The digits are determined to 1st, 2nd, 3rd, and

4th digit from the right end.
1st digit: Alarm OR 0:None 1: Alarm direct + OR operation 0 Memo

2: Alarm direct + AND operation

3: Alarm reverse + OR operation

4: Alarm reverse + AND operation
2nd digit: Special OFF 0: As usual 0

1: When the event set value (main setting) is 0, the event is "OFF".
3rd digit: Delay time unit 0:0.1s 1:1s 2:1min 0
4th digit: Undefined 0 0

m [DI assignment bank]

Display Item Contents Initial value | Setting value

gl iditod) 5,0 Internal contact 1to 5 0:No function 1:LSP group selection (0/+1) 0
Operation type 2: LSP group selection (0/+2) 3: LSP group selection (0/+4)

4: PID group selection (0/+1) 5: PID group selection (0/+2)

6: PID group selection (0/+4) 7: RUN/READY selection

8: AUTO/MANUAL selection 9: LSP/RSP selection

10: AT Stop/Start 11:Invalid 12: Control action direct/reverse

13: SP Ramp enabled/disabled 14: PV Hold .

15: PV Maximum value hold 16: PV Minimum value hold Cha ngl I‘Ig the user |eVE|

17: Timer Stop/Start 18: Release all DO latches (Continue/Release)

19: Advance 20: Step hold . 1 B 1

y{.2tod! 5.2 |@ Internal contact1to 5 0: Not used (Defaultinput) 1: Function 1 ((Aand B) or (Cand D)) 0 ThIS COntrO"er s user IeVeI can be setto 1 Of 3 types n Setup (7.
Input bit operation 2: Function 2 ((AorB)and (Cor D)) 3: Function3 (AorBor Cor D} A R . .
pucbitop e b ond) : : The number of possible displays and settings decreases according
ol {.3tod 5.3 |@|Internal contact 1to 5 0:Normally opened 1:Normally closed 2:DI1 3:DI2 I . . B
Input assignment A 2013 5014 60 0: Undefined s to the user level: high function > standard > simple. All items are
) ) 10to 17:Internal event 1to 8 . . . .
A todiS Y |8 e ot e 1810 21: Communication DI to4 22:MANUAL 23:ReADY | © displayed when high function is selected.
1 C 24:RSP 25: AT running 26: During SP ramp
diiStodiss @ ::Lﬂ{':ls:iz:ﬁ?nvcos 27:Undefined 28: Alarm occurs 29: PV alarm occurs 0 P [d | 1
- . 30: Undefined 31:mode key pressing status ress [alsplay] once AN -
diiftodisg (@ ::?J?:L;zzﬁgﬂlg’s 32:Eventoutput 1 status 33: Control output 1 status. 0 t tth p y t Press [V] or [ ] repeat
ot {.7tog! 5.7 |@|Internal contact 1to 5 The digits are determined to 1st, 2nd, 3rd and O ge € operation Edly as needed to QEt
Polarity Ato D_ 4th digit from the right end. d|5p|ay~ LU fIaShing on the
1st digit: Polarity A 0: Direct 1:Reverse o] |
2nd digit: Polarity B 0 Next, press and hold upper display.
3rd digit: Polarity C 0
4th digit: Polarity D o [para] for more than 2s
) {.8tod) 5.8 | e|Internal contact 1 to 5 Polarity | 0: Direct 1:Reverse 0 to get the parameter
1 L9tod) 5.9 | e|Internal contact 1to 5 0: Every Internal Event 0 . - -
Internal event No. assignment | 1 to 8: Internal Event No. setup dlSpIay. FOns
. flashes on the upper
@ [DO assignment bank] ; PP
display.

Display Item Contents Initial value |Setting value|
okl {took2, { |®|Controloutput1to2, event |0:Defaultoutput 1to2:MV1to2 0
Eui {toFud i output 1to 3 Of ion type |3 to 6:Function 1to4 .
okl dtostd. 2 @ Control output 1to 2, event |0:Normally opened 1:Normally closed 14: Output 1 Press [enter]- When [enter] IS
Euidtofudd output 1to 3 Output assign- |2 to 9: Internal Event 1to 8 10 to 13: Undefined |15:Output2 -

ment A 141015:MV1t02 16to 17: Undefined 2:Event 1 L4 is shown on the pressed, the lower
18t021:DI1to4 22 to 25: Undefined 3:Event2 : i
26 to 30: Internal Contact 1 t0 5 4:Event3 upper display. display flashes.
ski3toat2. 3 |@|Control output 1to2, eventoutput | 31to 33: Undefined 34to37:DI1to4 38: MANUAL 0 Pr v]or [A
wi3t0fu3.3 | |1to3OutputassignmentB 39:READY 40: RSP mode 41: AT running Press [<], [V] or [A] to ess [v] or [A] to )
ok ittt |@|Control output 1 to 2, event output ﬁf KIU”"Q SP famgsf‘s\ilUlf‘def'"ed 0 change to £ 7% (user Change to the desired
Fu i toFudH 1t 3 Output C : Alarm occurs 45: PV alarm occurs setting, and press
ok i/5100k2,5 | @] Controloutput T to2, eventoutput | 45 Ejv”eﬁfflﬂfp‘ﬂ T et s | level). 9 p
wi5t0Eu35 1 to 3 Output assignment D el - . [enter] to finalize your
oki{5toat? & |®|Controloutput 1to2, event |The digits are determined to 1st, 2nd, 3rd, and K
EulBtoFu3. 6 output 1to 3 Polarity Ato D |4 th digit from the right end. Selectlon,
1st digit: Polarity A 0: Direct o]
2nd digit: Polarity B 1: Reverse 0 0: Simple configuration
3rd digit: Polarity C 0 1: Standard confi i
4the digit: Polarity D 0 8 AtaAnA ard configuration
obiTtook2.7 |®|Control output1to2 event |0:Direct 0 (initial value)
wiIt0EudT output 1 to 3 Polarity 1: Reverse 2: High function configuration
okl ftoskt? & @ Controloutput 1to2,event |0:None 1:Latch (Latch at ON) 0
EuiBtofuiE output 1to 3 Latch 2: Latch (Latch at OFF except for initialization at power ON)
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.
PV input range table Event type
[Thermocouple] [RTD] - - - -
771 |Sensor Range Range 7o [Sensor Range Range Operation | Set Direct action Reverse action
I t oC °F) I t ©0) ) type value | @: shows that the ON/OFF is changed at this value. | @: shows that the ON/OFF is changed at this value.
setvalue| type Q) ( setvalue| type O: shows that the ON/OFF is changed at a point O: shows that the ON/OFF is changed at a point
1 K -200 to +1200 | -300 to +2200 41 Pt100 | -200 to +500 -300 to +900 that "1U" is added to this value. that "1U" is added to this value.
2 K 0to0 1200 0t0 2200 42 |JPt100| -200to+500 | -300to +900 N @Dt 0 |Always OFF Always OFF
3 K 0.0 to 800.0 0to 1500 43 | Pt100 | -200 to +200 -300 to +400 PV high 1 o
4 K 0.0 to 600.0 0to 1100 44 |JPt100| -200to +200 -300 to +400 Jimit 3 HYS ON ON HYS
5 | K | 00to400.0 0t0 700 45 | Pt100 | -100t0+300 | -150to+500 Main setting Main setting
6 K ]-200.0 to +400.0/ -300 to +700 46 |JPt100| -100to +300 -150 to +500 PV — PV —
7 K [-200.0 to +200.0 -300 to +400 47 | Pt100 | -100t0+200 | -150to +400 PV low limit | 2 o
8 | J 010 1200 010 2200 48 [JPt100| -100t0+200 | -150to+400 ONISt HYs ‘ ON
9 J 0.0 to 800.0 0to 1500 49 | Pt100 | -100to+150 -150 to +300 Main setting PV —= Main setting .
10 J 0.0 to 600.0 0to 1100 50 |JPt100| -100to +150 -150 to +300 PV
1 J_|-200.0 to +400.0| -300 to +700 51 | Pt100 | -50.0 to +200.0 | -50 to +400 PV high/low | 3
12 | E | 00t08000 0t0 1500 52 |JPt100] -50.0 to +200.0 | -50 to +400 limit ON HYS ¢ ON HYS JON ' HYS
13 E 0.0 to 600.0 0to 1100 53 | Pt100 | -50.0to +100.0 | -50 to +200 Main setting ™! Sub-setting *‘PV . Main setting *! Sub-setting **
14 T [-200.0 to +400.0| -300 to +700 54 |JPt100| -50.0to +100.0 | -50 to +200 PV —
15 R 0to 1600 0 to 3000 55 | Pt100 | -50.0to +100.0 | -50 to +200 Deviation 4
16 S 0to 1600 0 to 3000 56 |JPt100| -60.0to +40.0 | -60to+100 high limit HYs fON ON -
17 B 0to 1800 0t0 3300 57 | Pt100 | -60.0to +40.0 | -60to+100 SP+Main Sett'"gpv SP+Mainsetting | _
18 N 0to 1300 0to 2300 58 |JPt100]| -40.0 to +60.0 -40 to +140 —
19 | PLII 0to 1300 0to 2300 59 | Pt100 | -40.0to +60.0 | -40to+140 Deviation 5 ON | HYS f oN
20 |WRe5-26/ 0 to 1400 0 to 2400 60 | JPt100|-10.00 to +60.00| -10to +140 low limit P+ Mai —O - ]
21 |WRes-26|  0to 2300 0t0 4200 61 | Pt100 |-10.00t0 +60.00| -10to+140 +Mainsetting o, SP+Main setting o, _
22 |Ni-Ni-Mo 0to 1300 0to 2300 62 |JPt100| 0.0to 100.0 0to 200 Deviation 6
23 [PR40-20  0to 1900 0 to 3400 63 | Pt100 | 0.0to 100.0 0 to 200 high/low ON { HYS l L vas f ON HYS ¥ ON % HYS
24 | DINU [-200.0 to +400.0| -300 to +700 64 [JPt100| 0.0t0200.0 00 400 i g.t © PSS e
25 | DINL [-100.0 to +800.0| -150 to +1500 65 | Pt100 | 0.0to0300.0 0 to 500 imi Main setting: Sub-setting Main setting| Sub-setting '
26 |Goldiron| 0.0K to 360.0 K 0to 360K 66 |JPt100| 0.0to 300.0 0to 500 SP py —= SP PV —
chromel 67 | Pt100 0 to 500 0 to 900 Dot ; S
68 |JPt100| _ 0to 500 0t0 900 eviation HvYs § ON ON f HYS
[DC voltage/DC current] high limit AU ———
- (Final SP SP + Main setting SP + Main setting
£ ¢ setvalue Input type Range reference) PV — PV —
81 0to10mV The scaling and deci- —
82 -10to +10 mV mal point position can Dev@tls)n 8 ON HYS HYs ON
83 0to 100 mV be changed variably low limit ! 4 . ‘
84 Oto1V in a range of -1999 to (Final SP SP + Main setting PV - SP-+Mainsetting
86 1to5V +9999 reference)
87 Oto5V Deviation 9 40%7
88 0to 10V high/ ON ‘ HYS HYS | ON HYS OlN HYS
89 0t0 20 mA Initial value low limit Main setting; Sub-setting ! Main setting | Sub-setting *
90 41020 mA (Final SP Sp S P 5
—
*1 « The accuracy of the B thermocouple is +4.0 %FS for a range of 260 °C or less, +0.4 %FS for 260 reference) v
to 800 °C and 0.2 %FS for 800 to 1800 °C. The PV values under 20 °C are not shown. Heater 1 16 B Hve vs BN Vs oN ave
« The accuracy of the No.15 (sensor type R) or No.16 (sensor type S) is 0.2 %FS for a range of 100 burnout/
°Cor less, and £0.15 %FS for 100 to 1600 °C. Over-current Main setting *' Sub-setting *! Main setting *'  Sub-setting *!
« The accuracy of the No.23 (sensor type PR40-20) is +2.5 %FS for 0 to 300 °C, and +1.5 %FS for CT1 at output ON—» CT1 at output ON—
_?_go t0800°C, i;olf °/;:‘F52fc6>r(800 t0 1900 aCId o ch Dis 515 K OFF before measuring the CT1 current value | OFF before measuring CT1 current value
« The accuracy of the No.26 (sensor type gold iron chromel) is £1.5 K.
« The accuracy of the No. 55 to 62 and 81 are +0.15 %FS +1digit for each ranges. 's-‘he;rtte-rc:rcuit 7 b HYS ON ON ? HYS
*2  The indicated low limit for a B thermocouple is 20 °C. However, if ROM version 1 of the instrument Main setting Main setting
information bank (; =2) is prior to 2.04, the value is -180 °C. CT1 atoutput OFF— CT1 at output OFF—
L. t f I d OFF before measuring CT1 current value |OFF before measuring CT1 current value
— Heater2 | 18 | 5t HYs | {Tvs Ton Avs$ ON 1 HYS
5 " " burnout/ OO
Alarm|  Failure name Cause Corrective action Over-current Main setitng ' Sub-setting *' Main setting ' Sub-setting *'
code CT2 at output ON—» CT2 at output ON—»>
LT i i i ii iri
i fc\)/ I:P;tnfglel;‘”e Sr'ir:)sﬁégu;\?o:; T:og;f:;t\f‘:;ng' g(:]tetcfi(etg\e/ v:"ll}l;mtgt pe OFF before measuring CT2 current value | OFF before measuirng CT2 current value
ver- i input ty i input ty,
ALo2 | PVinputfailure | Sensor burnout, incorrect wiring, | again. :‘:;:te_::izrcuit 19 HYS + ON ON § HYS
(Under-range) incorrect PV input type setting Main setting Main setting
ALos | failure Terminal temperature is Check the ambient CT2 at output OFF—= CT2 at output OFF—=
PV inout failure ];Zur’:zr(tk?jrrrr\r;%ioilrj\lzlcfr)l:ect tCehrZSf;;:J;si.rin OFF before measuring CT2 current value | OFF before measuring CT2 current value
(RTD)p wiring ! 9- Alarm 23 |ONif alarm occurs (alarm code ALO1 to 99). | OFF if alarm occurs (alarm code ALO1 to 99).
FLE5 | RSP input failure *' | Sensor line break, incorrect | Checking wiring or reset (s'ta:]us) " OFF in other cases. ONiin other cases.
(over range) wiring, incorrect RSP range | RSP range code. Highan 33 .T > f 5 “
g FLoE | RSP input failure *' | setting low limits of ON } HYS HYS 1 ON -HYS, ON -HYS
= (under range) MFB value*? Main setting*'  Sub-setting*! Main setting*! Sub-setting*'
&
5 | ALET | MFB input failure | Motor line break, incorrect | Checking wiring or confirm MF8 —= MFB—=
a - ?
< : wiring i : the MFB |np_ut. - initial value
FL (% | Motor adjust- Motor line break, incorrect wir- | Checking wiring, confirm the N . . . . .
ment failure ing, motor power supply failure. | motor power supply, reset. 1 Ifthe malp setting is great'er than the syb—settmg, operations are performed with the
AL{¢ | CTinputfailure | A current exceedingthe |+ Usea CT with the cor- main setting and sub-setting automatically swapped.
(Over-range) upper limit of the display rect number of turns for *2 Motor feedback
(CTinput 10or2, |range was measured.The the display range.
or both) number of CT turns or the |+ Reset the number of CT Event types other than the above:
number of CT power wire turns. N N X
P Operation type Set Operation type Set Operation type Set
loops is incorrectly set,or |« Reset the number of CT
SR . X value value value
wiring is incorrect. power wire loops. — - - -
« Check the wiring. SP high limit 10 Loop diagnosis 1 20 During AT (status) 27
AL | A/D conversion | A/D converter is faulty. Replace the unit. SP low limit 1 Loop diagnosis2 | 21 During SP ramp 28
- ;allure il 5 hotd i o A SP high/low limit | 12 | |Loop diagnosis3 | 22 | [Control action (status) 29
G5 rameter failuri wer i -down whi . r nit. I .
AL9S | Parameter failure tf?e gat; iSs lL)I:zing set. or € . S::ttié fiaiauagtain (set MV high limit 13 READY (status) 24 | |ST setting standby (status) 30
data is corrupted by noise. data for 5.95/%7 and MV low limit 14 MANUAL (status) 25 Estimated position contorol (status) | 31
£ |mia5 | Adjustment data | Power is shut-down while | adjustment data for MV high/low limit | 15 | |RSP (status) 26 | |Timer (status) 32
= failure the dgta is being set, or FLSE/RE. )
= data is corrupted by noise. |+ Replace the unit.
5 |AL57 | Parameter failure | Data is corrupted by noise.
(RAM area)
FL98 | Adjustment data | Data is corrupted by noise.
failure (RAM area)
FL9% | ROM failure ROM (memory) is faulty. « Reset the unit.
- Replace the unit.

*1 Displays in RSP mode

E] Handling Precautions

o IfROM version 1 (¢}
is 2.04 or earlier, CT input failure (%

i
o

) of the instru
)
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nt information bank
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Chapter 1. OVERVIEW

1-1 Overview

This unit is a compact controller having a mask of 48 x 96 mm or 96 X 96 mm and provides the following features:

The depth is only 65 mm, providing excellent space-saving.
The front panel is only 5 mm thick. This ensures excellent thin design.
The display panel is large. This provides excellent visibility.

[mode] key, [para] key, digit-shift keys, [display] key, and [enter] key are
provided on the front panel. This ensures easy setup operation.

Various input types are available, thermocouples (K, J, E, T, R, S, B, N, PLII,
WRe5-26, Ni-NiMo, PR40-20, DIN U, DIN L, gold iron chromel), RTDs (Pt100,
JPt100), current signals (4 to 20 mAdc, 0 to 20 mAdc), and voltage signals (0 to
10 mV DG, -10to +10 mV DC,0to 1 VDC,1to 5V DC,0to 5V DC, and 0 to
10 V DC).

The accuracy is 0.1 %FS and the sampling cycle time is 0.1 s. This ensures high
accuracy.

For control output types, relay, voltage pulse for driving SSR, current output, and
continuous voltage outputs are provided. Additionally, these control output types
can be combined for control outputs 1 and 2.

Three event output points or two event output points (independent contacts) are
provided as standard functions.

2-point CT input, 4-point digital input, RSP input, and RS-485 can be combined
as optional functions.

Current output or continuous voltage output is provided as auxiliary output.

The unit can be configured for the heat/cool control using the 2nd control output
and/or event relay.

The unit can be controlled by means of the ON/OFF control or fixed PID control
method.

In addition to the PID control, two algorithms, RationaLOOP and Just-FiTTER,
are built-in, which ensures excellent controllability.

The personal computer loader port is provided as standard function. The setup
can be configured easily with use of the personal computer loader.

Use of optional the SLP-C35 Smart Loader Package makes it possible to easily
perform the read/write operation of the parameters.

In addition to the table format setup, the operation and control status can be
monitored using the trend display. This unit can be operated without use of
program on the host unit.

The unit conforms to the IEC directive and the CE marking is affixed on the unit.
(Standards compliance: EN61010-1 and EN61326-1)
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B Model selection table
The following shows the model selection table of this unit:

Basic | Mounting | Control | PV [ Power | Option | Additional treatment Specifications Notes
model No. output | input | supply
112 1 2
€35 SDC35 Mask size 48 mm X 96 mm
C36 SDC36 Mask size 96 mm X 96 mm
T Panel mounting type
Control output 1 Control output 2
RO Relay output NO None (relay output for
control output 1: NC)
(Note 1)| R1 Motor drive relay output | Motor drive relay output | With
OPEN side CLOSE side MFB
Vo Voltage pulse output None (for SSR drive)
(for SSR drive)
VC Voltage pulse output Current output
(for SSR drive)
VD Voltage pulse output Continuous voltage output
(for SSR drive)
A% Voltage pulse output Voltage pulse output
(for SSR drive) (for SSR drive)
Cco Current output None
CcC Current output Current output
D Current output Continuous voltage output
DO Continuous voltage output None
DD Continuous voltage output | Continuous voltage output
9 Universal
A AC Model (100 to 240V AC)
D DC Model (24 V AC/24V DQ)
1 Event relay outputs 3 points
2 Event relay output: 3 points, auxiliary output (current output)
3 Event relay output: 3 points, auxiliary output (voltage output)
(Note 1) | 4 Event relay output: 2 points (independent contact)
(Note 1) | 5 Event relay output: 2 points (independent contact),
auxiliary output (current output)
(Note 1)| 6 Event relay output: 2 points (independent contact),
auxiliary output (voltage output)
0 None
(Notes 2,3)| 1 Current transformer input: 2 points,
Digital input: 4 points
(Notes 2,3)| 2 Current transformer input: 2 points,
Digital input: 4 points, RS-485 communication
(Notes 2,3)| 3 Current transformer input: 2 points,
Digital input: 2 points, RSP input
(Notes 2,3)| 4 Current transformer input: 2 points, Digital input: 2
points, RSP input, RS-485 communication
(Note 4) 0 No additional treatment
D Inspection Certificate provided
Y Complying with the traceability certification
Note 1. Can not be selected for the DC Model. 0 None
Note 2. Current transformer sold separately. A UL-marked product

Note 3.  When the control output is R1, the current transformer input is not applied. MFB input is applied instead.

Note 4. Additionally, tropicalization and anti-sulfidation treatments can be ordered. However, there are some
specifications restrictions. For details, contact the azbil Group.
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B Accessories and optional parts

Chapter 1. OVERVIEW

Name

Model No.

Mounting bracket

81409654-001 (Accessory)

Current transformer

QN206A* (800 turns, 5.8 mm hole dia.)

QN212A* (800 turns, 12 mm hole dia.)

Hard cover

81446915-001 (for C35)
81446916-001 (for C36

Soft cover

81441121-001 (for C35

Terminal cover

81446912-001 (for C35

)
)
81441122-001 (for C36)
)
81446913-001 (for C36)

* Not UL-certified.
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1-2 Part Names and Functions

Bl Main unit and console

® C35
==
=
/////%% ) azbil  SDC35
~ > 2 // ov
292 o
222", v -
AKX
237
zZ2° -
z /é T8 E S S S S Mode indicator
Soy 42 I~ Multi-Status (MS) displa
Q / y
Q mode display
Q $o [mode] key —| »O I [display] key
@(b Q [<], M, and [A] keys —> @ Y AD eCme)vef[enter] key
o
QYR = [paral key —t=()
Q MY
Model No. and serial No. label L
Console L . . Loader connector
L Main unit
Jack cover
Cap
® C36
| azbil SDC38
man Q v
sp O
wo — Upper display
Mode wo
indicator wo
a0 (TZ } — Lower display
| o2 Q
( <f— Multi-Status (MS)
mode display display
[mode] key f——» ~——— [display] key
para anter
[paral key*4>O @ ¥ A O ®
mEa
T L Loader connector
Console ’ [enter] ke
Model No and serial No. label [<], M and [A] keys Y
— Main unit
Jack cover

Cap

Main unit: Contains the electronic circuit for I/O signals of measuring
instruments, CPU, and memory.

Console:  Contains the display panel showing numeric value and status, and
operation keys.

Cap: Covers the slit, which is used to pull out the console from the main

unit.

[I] Handling Precautions

The user must not touch the cap. This cap is used only by Azbil
Corporation’s engineers when repairing this controller. If the cap is pulled
forcibly, this may be broken.
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@ Detailed description of console
[mode] key

When this key is kept pressed for 1 s or longer in the operation display mode, any
of the following operations, which have been set previously, can be performed:

* AUTO/MANUAL mode selection

* RUN/READY mode selection

» Auto Tuning (AT) start/stop selection

* Local SP (LSP) group selection

* Release all Digital Output (DO) latches

» LSP/RSP mode selection

» ON/OFF selection of communication Digital Input (DI) 1

When pressing the [mode] key in the setup display mode, the display is changed
to the operation display.

[display] key

This key is used to change the display item in the operation display mode.
When pressing this key in the bank selection, bank setup, or user function setup
display mode, the display is changed to the operation display.

[para] key

When this key is kept pressed for 2 s or longer in the operation display mode, the
display is then changed to the bank selection display.

(<], [v], [A] keys

These keys are used to increase or decrease the numeric value, or to shift the
digit.

The [v] and [A] keys are used to change the bank in the bank selection display
mode. In the bank setup display mode, these keys are used to change the display
item.

[enter] key

This key is used to start changing setup values. Additionally, the key is also used
to set setup values currently being changed.

When pressing this key in the bank selection display mode, the bank is set and
the display is changed to the bank setup display.

Upper display

This display shows the PV value or the name of each display item (display value
or set value). If an alarm occurs in the operation display mode, the normal
display and alarm code are displayed alternately.

The decimal point at the right end digit shows auto tuning (AT) status. The
decimal point flashes twice repeatedly during execution of AT.

Lower display

This display shows the SP value, or the display value or set value of each display
item. The decimal point at the right end digit shows the RUN/READY mode or
communication status.
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Mode indicators

[man]: AUTO/MANUAL mode indicator. Lights in MANUAL
mode.

[rspl: LSP/RSP mode indicator. Lights in RSP mode.

[ev1], [ev2], [ev3]: Event output 1 to 3 indicator. Lights when event relays are
ON.

[ot1], [ot2]: Control output 1 and 2 indicator. Lights when the control

output is ON. The indicators are always lit when the current
output or continuous voltage output is used.

Multi-Status (MS) display

By combining the lighting conditions with the lighting status, three groups can be
set for priority display.

For lighting conditions, the internal event ON status, DI ON status, and READY
mode are provided.

For lighting status, flashing, reciprocating between left and right, and MV graph
are provided.

Jack cover: This jack cover protects the loader connector. When
connecting the loader, pull this cover upward by finger.

Loader connector: This connector is used for connecting to a personal computer
using the dedicated cable supplied with the Smart Loader
Package.

E] Handling Precautions

« To select the LSP group using the [mode] key, it is necessary to set a value
of “2" or more in [LSP system group].

« To show the RUN/READY mode and communication status using the
decimal point at the right end digit on the lower display, select “High
function configuration” and make the [LED monitor] settings.

« Do not operate the key with a sharp object (such as tip of mechanical
pencil or needle). Doing so might cause the unit to malfunction.

« If the jack cover is pulled forcibly, it may be broken. Never attempt to pull
this cover forcibly.
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B Rear panel

® C35
22

o

(ol RS [

=i

N T 5—5%

Tl I,

Terminal part < = ,%= [rg;

BR[| [Tl

]l [T o

=l %

\ [FEI] i’;

® C36

2 S e 2 ||
B B
=l L] IS
il LA B[~
GRS ] [0,
Terminalpart< E= % g gﬁ
uiii o = 1
i = (R 1
LEll % ISP
\ I >

Terminal part: The power supply, input, and output are connected to the terminals.
The M3 screw is used. When connecting to the terminal, always use
a correct crimp type terminal lug suitable for the M3 screw.
The tightening torque of the terminal screw is 0.4 to 0.6 N-m.
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Chapter 2. OUTLINE OF FUNCTIONS

PV input

RSP input

Digital input 1 to 4

CTinput 1,2

MFB input

® PVinput

@ Control output

@ Event output

@ Digital input (DI)

Input/Output Configuration

- Control output 1,2
Anal 0 (Current output/
l nalog continuous voltage output)
PV Py output
rocess process »
P Control Aucxiliary output
process 0 (Current output/
RSP (ON/OFF continuous voltage output)
process control,
PID control)
Digital
input
process
Control output 1, 2
—— e 0 (Relay output,
voltage pulse output)
T Event process
process Digital
igita
o}~ ouput | SO 02
ther process Y outp!
Position
MFB process proportional
process

Sensor or range is selected for the PV input. When the PV input is the DC voltage
or DC current, the PV scaling high limit/low limit can be set.

When the control output type of the model is “R: Relay” or “V: Voltage pulse”,

the control output becomes the ON-OFF control output or time proportional
output. When the time proportional output is used, the time proportioning cycle
time can be set. When the control output type of the model is “C: Current” or “D:
Continuous voltage”, the control output becomes the continuous output (analog
output). When the model has two control outputs, the heat/cool control can be
used only with "Basic configuration".

When the control output type of the model is “R1: Position proportional output +
MEFB’, the position proportional control can be performed using two relays.

When the model provides the event, the alarm or control mode set in [Event type]
can be output as digital output (DO).

When the model provides the DI, the function set with the DI assignments can be
selected.

@ Current transformer (CT) input

When the model provides the CT input, the heater burnout alarm can be output
from the event output.

® Remote SP (RSP) input

When the model provides the RSP input, the range of the RSP input can be selected
and the RSP input range scaling low limit/high limit can be set.

® Motor Feed Back (MFB) input

When the model provides the position proportional output, the feedback data of
the modutrol motor opening can be input.
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2-2

Key Operation

Various displays or settings can be called up on the console through key operation.
The following describes the general flow of key operation:

The display and setting data are arranged as shown in the following tree-structure:

Operation Display

PV and SP

5-97

Bank Selection

! Instrument information bank

LSP group selection 5-34 Mode
Step No. and remaining time 5.49 SP AUTO/MANUAL
of step operation Event RUN/READY
PVand MV 5-98 PID LSP/RSP
Heat MV 5-98 Parameter - AT stop/start
Cool MV 5-98 Extended tuning - Release all DO latches
MFB 5-98 Zone - Communication DI 1
AT progress 5-98 Setup -
CTinput 1 current value 5-100 Event configuration - m
CTinput 2 current value 5-100 Dl assignment - LSP1 group SP
Internal Event 1 main setting 5-69 DO assignment - LSP1 group PID
Internal Event 1 sub-setting 5-69 User function mtmmm-- 1 LSP1 group ramp
Timer remaining time 1 5-99 Lock ' LSP1 group hold time
Internal Event 2 main setting 5-69 Instrument information ] ! :
Internal Event 2 sub-setting 5-69 ' LSP8 group SP
Timer remaining time 2 5-99 ! LSP8 group PID
Internal Event 3 main setting 5-69 ' LSP8 group ramp
Internal Event 3 sub-setting 5-69 ! LSP8 group hold time
Timer remaining time 3 5-99 '
User Function (Utilization) :
User Function 1 5-104
User Function 2 5-104 m
User Function 3 5-104 Key lock
User Function 4 5-104 Communication lock
User Function 5 5-104 :
User Function 6 5-104 Password 1B
User Function 7 5-104 Password 2B
User Function 8 5-104

ROM ID

ROM version 1

Manufacturing date code (month, day)

Serial No.

(Note) The figures shown on the right of the display and setting columns in the tree-structure indicate the relevant pages.

2-2

5-10
5-10
5-10
5-11
5-11
5-11

5-44
5-44
5-44
5-44

5-44
5-44
5-44
5-44

5-108
5-108

5-109

5-109

6-30

6-30

6-30
6-30



Chapter 2. OUTLINE OF FUNCTIONS

Display when the power is turned ON.  The mode indicators are lit sequentially form the
left during a period of 5 to 6 sec after the power
has been turned ON while both the upper display
y*— OFF and lower display are OFF.

When all mode indicators have been lit, the display
is changed to the operation display.

<«— OFF

< .
No key operation for 3 minutes No I.<ey operation for
or more. 3 minutes or more.
Press the [display] or [mode] key. Press the [display] or [mode] key.
Operation display Bank selection display Bank setup display
— Keep the - — (example. mode bank)
111 [para] ke A4 F
co P Y noaC ] =
1'_-:' $ressed ' il |
or 2 sec. Press the HHEA
PV/SP display or longer. A Mode bank selection [enter] or —
[<] key A AUTO/MANUAL
— ﬁ change
. Press the [para] key.
Press the [display] key. v Press the [v] [A] key. Press the [para] key.
— Press the [v] [A] key.
Co 4
a1
o
; ¥}
MV display A SP bank selection [ay ]
A RUN/READY change
Press the [para] key. G Press the [para] key.
Press the [display] key. W Pressthe [V [A] key. Keep the W Press the [v] [A] key.
Other display and setup Other banks [paral key Gilhar S
(Operate the [display] (Operate the [para], [V] ;)re;sed (Operate the [parr)a] Iv]
or 2 sec. 2
key repeatedly) RO SieRea sl or longer. and [A] keys repeatedly.)
Press the [para] key. Press the [para] key.
Press the [display] key. Press the [v] [A] key. Press the [v] [A] key.

The display and setup status shown above are examples for explanation.
Therefore, some displays or settings are not shown actually according to the
model and/or setup contents.

E] Handling Precautions

« For details about display and setup contents of the operation display,
Bank selection display, and Bank setup display,
£ 6-1 List of Operation Displays (p. 6-1),

6-2 List of Parameter Setting Displays (p. 6-3) and

6-3 List of Setup Setting Displays (p. 6-12).
In the lists shown above, the banks to which each setting item is
belonged are described.

o When pressing the [<] key with the [para] key kept pressed instead of
pressing of the [para] key on the setting display, various displays and
settings can be operated in the reverse order. However, the operation
that both the [para] key and [<] key are kept pressed for 2 s or longer, is
invalid.

o When pressing the [<] key with the [display] key kept pressed instead of
pressing the [display] key in the operation display mode, various displays
and setting displays can be operated in the reverse order.
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B Data setting procedures

Two types of data setting procedures are provided, standard type and special type.
A desired type can be selected using the setup bank [ 7 {: Key operation mode/

typel.

Standard type: The [enter] key is used to start changing the setup value and
to set the value currently being changed.

Special type: The [<], [V], or [A] key is used to start changing the setup
value. To set the value currently being changed, wait for 2 s
without pressing of any key. (However, only the standard type
operation can be performed in the bank setup display mode.)

Type setup Setup bank Setup bank
Display mode A L=
Operation display Standard type Special type
Bank setup display Standard type Standard type
User function setup display Standard type Special type

@ Standard type
(1) Operate the [display], [paral, [<], [V], or [A] key to display desired data to be
set.

(How to display the data is explained in "General flow of key operation”
described previously.)

o
Lol

—
e e
-

sp sp ' ,
(This Figure shows the display when (This Figure shows the display when
setting the PV range type of the setup setting the RUN/Ready selection in
setting [££{].) the parameter setting [~ = = 1.)

U

(2) Press the [enter] key.

>> When the lower display shows a numeric value, the 1st digit starts flashing.
Additionally, when the lower display shows a character string, the entire
character string starts flashing.
When a numeric value is displayed, the value can be increased or decreased
or the flashing digit can be moved using the [<], [V], or [A] key.
When a character string is displayed, the entire flashing character string
can be changed using the [V], or [A] key.

v p— —_— v
/ 11 Iy
RIS i / /
P '-, '-' '-’ N I'/ P \I-/ ! ’ \I-/
(RN NN T
(This Figure shows the display when (This Figure shows the display when
the 1st digit of "&5{" is flashing.) %Ziﬁﬂgrf character string "~ L/ " is

U
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@ Special type

A3)

Press the [enter] key.

Chapter 2. OUTLINE OF FUNCTIONS

>> The flashing display is stopped, and then the data you have changed is set.

"
L

' ey,
-

<

! 11
L

-

pv

[ (RN

-

I

-

(1) Operate the [display] or [para] key to display desired data to be set.

2)

(How to display the data is explained in "General flow of key operation”

described previously.)

1
LI

-_—y

pv '-
L

\—

P

e "o

pv

P

I N
o

(This Figure shows the display when
setting the PV range type of the setup

(This Figure shows the display when
setting the RUN/Ready selection in
the parameter setting [~ - -r1.)

setting [££¢])

Press any of the [<], [V], and [A] keys.

>> When the lower display shows a numeric value, the 1st digit starts flashing.
Additionally, when the lower display shows a character string, the entire
character string starts flashing.
When a numeric value is displayed, the value can be increased or decreased
or the flashing digit can be moved using the [<], [V], or [A] key.
When a character string is displayed, the entire flashing character string
can be changed using the [V], or [A] key.

o i 11 /Ny
I RN | / /
C Iy » N0 I NI

[AERNRRAN LU

(This Figure shows the display when
the entire character string "~ Lf" is
flashing.)

(This Figure shows the display when
the 1st digit of "5 5" is flashing.)

U
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(3) Release the key and wait for a while.

>> After 2 s have elapsed, the flashing display is stopped, and then the data you
have changed is set.

S I I g/
L / /
’ 17 ’ NN

L0 i ]

E] Handling Precautions

« If the data does not start flashing even though the [enter] key is pressed
(for a standard type) or the [<], [V], or [A] key is pressed (for a special
type), this data cannot be changed.

For example, when the RUN/READY is assigned in the DI Assignment,
RUN/READY cannot be selected using the key on the front panel.

o If the character string cannot be changed using the [v] key while the
entire character string is flashing, press the [A] key.
On the contrary, if the character string cannot be changed using the [A]
key, press the [v] key.

« When pressing the [para] key while the display is flashing on the bank
setup display or user function setup display, the next data is displayed
without changing of the data. Additionally, when pressing the [display]
or [mode] key while the display is flashing, the display returns to the
operation display without changing of the data.

o When pressing the [display] key while the display is flashing on the
operation display, the next data is displayed without changing of the
data.

o The MV (manipulated variable) display in the MANUAL mode continues
the flashing status even after pressing of the key has been stopped. At
this time, the flashing value is output as MV.
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B [mode] key operating procedures

B User level

When the [mode] key is kept pressed for 1 s or longer on the operation display, the

selection operation, which has been set using the [mode] key function (£ 7<') of the
setup setting, can be performed.

The Figure on the right shows an example that the
[mode] key is pressed in the RUN/READY selection pv 7 '—’
(72 =2) setting. i
Lo
(1) If the current mode is the READY mode when N \,' A Ly
the PV/SP is shown on the operation display, -I\ L 17\
the character string " L/,%" on the lower display
starts flashing. @
(2) When the [mode] key is kept pressed for 1 s
or longer, the READY mode is changed to the P AN
RUN mode and the flashing of the character ,_ ’- |
string " /" is stopped. '
(RN N
(3) When pressing of the [mode] key is stopped,
pv -—
the display is returned to the original display. _’ I
U
101177
(NN
E] Handling Precautions
« If the MODE key function of the setup setting is set disabled (I 72 = 0) or

if the set selection operation is invalid, the selection operation cannot be
performed using the [mode] key.

o When pressing the [mode] key on the parameter setting display or setup
setting display instead of the operation display, the display is returned
to the operation display. However, even though the [mode] key is kept
pressed continually, the selection operation cannot be performed. In this
case, stop pressing the key once, and then press the [mode] key.

The user level of this unit can be selected from three levels, "Basic configuration”,
"Standard configuration", and "High function configuration" using [{ ¥ User
level] of the setup setting.

£ Chapter 6. LIST OF DISPLAYS AND SETTING DATA.

E] Handling Precautions

Even though the user level is changed, the functions other than setting
display cannot be changed. The user level is set to "Standard configuration”
or "High function configuration" and more advanced functions are set.
After that, when the setup is returned to "Basic configuration’, this function
setup cannot be displayed, but the function itself is operated.
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2-3

Operation Modes

The following shows the transition of operation modes:

RUN:

READY:

AUTO:

MANUAL:

LSP:

RSP:

AT:

2-8

RUN + AUTO mode READY + AUTO mode
LSP mode RSP mode LSP mode RSP mode
. RUN/READY
AT stop AT running AT stop
AUTO/MANUAL AUTO/MANUAL
RUN + MANUAL mode READY + MANUAL mode

LSP mode RSP mode RUN/READY LSP mode RSP mode

AT stop AT stop

Control status

Control stop status

Automatic operation (This unit automatically determines the MV values.)

Manual operation (The MV values are operated manually.)

Local SP (The control is performed using the SP stored in the measuring instrument.)
Remote SP (The analog input from the external device is used as SP.)

Auto tuning (The PID constants are set automatically using the limit cycle.)



Chapter 3.

INSTALLATION

/N\CAUTION

Use this device within the operating ranges recommended in the specifications (temperature,

humidity, voltage, vibration, shock, mounting direction, atmosphere, etc.).

Failure to do so might cause fire or faulty operation.

O

Do not block ventilation holes.
Doing so might cause fire or faulty operation.

H Installation locations

Choose an installation location with the following characteristics:
« With the exception of supply power and relay contact output, the I/O common
mode voltage to ground must be 30 Vrms max., 42.4 V peak max., 60 V DC max.

o Not subject to high or low temperature/humidity.

o Free from cilicone gas and other corrosive gases such as sulfide gas.

« Little dust or soot.
o Appropriate protection from direct sunlight, wind or rain.
o Little mechanical vibration or shock.

o Not under high voltage lines or near welding machines or other sources of

electrical noise.

o Atleast 15m away from high voltage ignition device for a boiler, etc.

o Not subject to strong electromagnetic fields.
o No flammable liquids or fumes.

o Indoors
H External dimensions
® C35 Unit: mm
5 65 - 438
- 48 > Mounting bracket (Accessory)
Terminal screw M3
_ A
A 5 \
[ ]
I—2—20—1—
[——F——J ]
o
= —1—J—
[— ]
I=—=%—T—T—1r"
o
8 [d8o55060 SES ; §
gvYa0 ! &
-9 - ' i |
7.2
® C36 Unit: mm
5 65 . 91.8 _
- 9% - Mounting bracket (Accessory) Terminal screw M3
\ | - | @; i | -
azbil SDC36 g
mo sss=n ] RS
D: EBE@ e L E "cﬁ[
2 0 o o o ) gggg ot E "?E[
3 0 =051 71 E ",W_[
HEw: g §b
o 00 e .0.0, sss AL IER]| s
e ) [ ° o [En
o S G2y
O 3 ] RS
ORvald ; =
YA 3 aad
’ — Q = ] v [ [TRER
il —  roEFrr ———— Vv
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Chapter 3. INSTALLATION

H Panel cutout dimensions

Make the mounting holes according to the panel hole marking dimensions.

® C35

Stand-alone mounting
30min.  44%°

\
1
92‘*8S

30 min.

® C36

Stand-alone mounting

405

30 min. 9270

Unit: mm

Gang-mounting

(48xN-4)*23

/L

92%%°

Unit: mm

Gang-mounting

(96xN-4)*95

I
92"
92°¢°

30 min.

E] Handling Precautions

o When three or more units are gang-mounted horizontally, the maximum
allowable ambient temperature is 40 °C.

« Provide a space of at least 30 mm or more above and below the controller.

3-2



Chapter 3. INSTALLATION

B Mounting procedures

o The mounting must be horizontal within 10 degrees tilted on the back side
lowering or within 10 degrees tilted on the back side rising.

o The mounting panel should be used with a thickness of less than 9 mm of firm
board.

@ Ordinal mounting

Tools:
Phillips-head screwdriver

Mounting bracket

Panel hole

Grooves for mounting brackets
(top and bottom)

Main unit

Screws for
mounting bracket

Plate thickness is
9 mm or less.

Panel /

(1) Insert this unit from the front of the panel.
(2) Fit the mounting bracket from the back of the panel.

(3) Push the mounting bracket against the panel until the hook of the mounting
bracket is firmly engaged with the groove of the main unit.

(4) Tighten the upper and lower screws of the mounting bracket.

E] Handling Precautions

« To fasten this controller onto the panel, tighten a mounting bracket
screws, and turn one more half turn when there is no play between the
bracket and panel. Excessive tightening of the screws may deform the
controller case.
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@ Using a hard cover

For panel mounting type, it is possible to attach the hard cover to the front console.
Use of hard cover makes it possible to prevent the settings from being changed due
to accidental operation or to operate the unit in poor installation environment. The
display can be seen with the cover kept closed. Raise the cover to operate the key.

[tems to be prepared:
Hard cover (for SDC35) Part No. 81446915-001 (Optional unit)
Hard cover (for SDC36) Part No. 81446916-001 (Optional unit)

Hard cover

Main unit

(1) Asshown in the Figure, mount the hard cover.
(2) Insert this unit from the front of the panel.
(3) Fit the mounting bracket from the back of the panel.

(4) Push the mounting bracket against the panel until the hook of the mounting
bracket is firmly engaged with the groove of the main unit.

(5) Tighten the upper and lower screws of the mounting bracket.

E] Handling Precautions
« To fasten this controller onto the panel, tighten a mounting bracket
screws, and turn one more half turn when there is no play between the
bracket and panel. Excessively tightening the screws may deform the
controller case.

® How to use the hard cover

3-4

When operating the unit with the hard cover, flip the lower end of the cover
upward. At this time, the cover is so designed that it can be kept open without
holding the cover by hand.

After the cover has been flipped upward, slide it to the right as shown in the Figure.
The hard cover is then locked/latched at an angle of approximately 30 ° to the panel
surface. In this status, the key operation and loader connection can be made.

To return the cover to the previous position, slide the cover to the left and when
released it flips downward and covers the unit.

Top cover of hard cover

Keep the cover open.

0

w 000 00




@ Using a soft cover

Chapter 3. INSTALLATION

For the panel mounting type, it is possible to attach the soft cover to the front
console.

The key can be operated with the soft cover attached.

Attaching the soft cover to the front console provides the protection (IP66) similar
to the waterproof mounting using the gasket.

[tems to be prepared:
Soft cover (for SDC35) Part No. 81441121-001 (Optional unit)
(for SDC36) Part No. 81441122-001 (Optional unit)

Panel

Main unit
| e ¥ e e Y s ©
Soft cover oo ob
===
ok
11—
===V
I=Y=1=—0—J
i it [ e Y e N e | °r=
Main unit IS =t= L
L
L
L
L
o
n_ =
\_Panel

The gasket supplied with the main unit is not used.

(1) Attach the soft cover so that it covers the console of the main unit.

(2) Insert the unit with the soft cover attached from the front of the panel.
(3) Fit the mounting bracket from the back of the panel.

(4) Push the mounting bracket against the panel until the hook of the mounting
bracket is firmly engaged with the groove of the main unit.

(5) Tighten the upper and lower screws of the mounting bracket.

E] Handling Precautions

« To fasten this controller onto the panel, tighten a mounting bracket
screws, and turn one more half turn when there is no play between the
bracket and panel. Excessively tightening the screws may deform the
controller case.

« If gang-mounted, dustproof and waterproof protection may not be
maintained.

3-5



-MEMO-



Chapter4. WIRING

4-1

Wiring

/\WARNING

Do not use this device in an environment with conductive pollution, or with dry non-
conductive pollution which can become conductive due to condensation, etc.
Otherwise, problems such as tracking phenomena may damage parts, resulting in fire.

When wiring the power for this device, be sure to mount a shutoff switch for the main power
to this unit within reach of the operator.

In addition, when wiring the power for AC power models, install a time-lag (T) fuse (rated
current 0.5 A, rated voltage 250 V) as specified by IEC 127.

Otherwise, tracking phenomena or parts failure due to other factors may cause fire.

Before removing, mounting, or wiring this device, be sure to turn off the power to the device
and all connected devices. Failure to do so might cause electric shock.

Do not touch electrically charged parts such as the power terminals.
Doing so might cause electric shock.

/N\CAUTION

Wire this device properly according to predetermined standards.

Also wire the device using specified power leads according to recognized installation
methods.

Failure to do so might cause electric shock, fire or faulty operation.

Do not allow lead clippings, chips or water to enter the controller case.
Doing so might cause fire or faulty operation.

Firmly tighten the terminal screws with the specified torque as listed in the specifications.
Insufficient tightening of terminal screws might cause electric shock or fire.

Do not use unused/spare terminals on this device as relay terminals.
Doing so might cause electric shock, fire, or faulty operation.

We recommend attaching the terminal cover (sold separately) after wiring this device.
Failure to do so might cause electric shock, fire, or faulty operation.

Use the relays within the recommended life.
Failure to do so might cause fire or faulty operation.

If there is a risk of a power surge caused by lightning, use a surge absorber (surge protector)
to prevent fire or device failure.a

Do not make incorrect connections. If the cables are connected incorrectly, this might cause
the unit to malfunction.

The controller requires 6 seconds to stabilize after power ON. Great care should be taken
when the relay output from the controller is used as interlock signals.

The part between the control output 1 and control output 2 is not isolated. When necessary,
use an appropriate isolator.

QOO © B> @ O

Do not connect multiple loader cables to multiple units from one personal computer. The
current coming from other circuits might cause the PV value indication error to occur.
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/\CAUTION

Do not connect any terminating resistor in the communication path when performing the RS-
485 wiring. Doing so might cause the communication to fail.

Always mount a switch for shut-down of the main power of this unit in an area easily

accessible to the operator when performing electric wiring of this unit. Additionally, connect
a slow-action type (T) fuse having a rated current of 0.5A and rated voltage of 250V to the
wiring for the instrument power supply of the AC power supply model. (IEC127)
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B Terminal assignment label symbols

B Wiring precautions

The following table shows the meanings of the symbols used for the terminal
assignment label attached to the side panel of this unit:

Symbol Contents
~ AC
= DC power supply
A Caution, there is danger of electric shock
A Caution

o Before starting the wiring work, carefully check the label on the side panel of
this unit to understand the model No. and terminal No. to carry out the wiring
properly.

o Use an appropriate crimp type terminal lug suitable for the M3 screw to connect
the terminals. The tightening torque of the terminal screw must be 0.4 to
0.6 N-m.

o Pay special attention so that no crimp type terminal lugs are in touch with
adjacent terminals.

o To connect 2 (max.) crimp terminals to the same terminal screw, bend the crimp
terminals beforehand.

o Keep the input/output signal cables 50 cm or more away from the drive power
cable and/or power cable. Additionally, do not lay the input/output signal cables
and the drive power cable and/or power cable together in the same conduit or
duct.

o When connecting this unit and other measuring instrument in parallel,
carefully check the conditions necessary for other instrument before starting the
instrumentation.

« The digital input is so designed that it is potential free input. A contact for micro
current must be used.

o The heater current carrying conductor must be routed through the current
transformer. Additionally, carefully check that the heater current does not exceed
the allowable current limit stated in the specification. If the heater current
exceeds the allowable current limit, this might cause damage to this unit.

o The input of the current transformer cannot be used for the phase angle control.

o An optional terminal cover is available to prevent electric shock. (Model No.:
81446912-001 for C35 or 81446913-001 for C36)

Terminal cover

MWW W

LN N NN

o The part between the control output 1 and control output 2 is not isolated. When
necessary, use an appropriate isolator.
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o If the motor connected to the motor drive relay output is used with a 100/200 V AC
power supply, the use of an external auxiliary relay is recommended. If an auxiliary
relay is not used, thoroughly check the operating conditions (operating voltage of
the motor, inrush current, frequency of switching, etc.) before use.

Do not wire in the same duct for the motor drive terminals 13, 14, 15 and the
MFB input terminals 7, 8, 9 and also do not use 6-core cable.
Doing so might cause the unit to malfunction due to noise at start-up of the
motor.

o Make sure that devices and equipment connected to this device have reinforced
insulation suitable for the maximum operating voltage of this device's power
supply and input/output ports.

o This unit has been designed to start functioning after an initial stabilization
period of 5 seconds after power ON, in order to ensure stable operation. After
that, the unit then enters the operation mode. However, to satisty the specified
accuracy, it is necessary to warm up the unit for at least 30 min.

171 e} 4\ I Il Terminating resistor

« Do not connect any terminating resistor in the RS-485 communication path.
Doing so might cause the communication failure.

® Wiring of C35/36

Power supply

AC power supply
100 to 240V AC

DC power supply 0
24V AC/24V DC @ e

(non polar)

Control output

Relay

Motor drive relay

Event output

Voltage pulse/current/
continuous voltage
Relay
Voltage pulse/current/
continuous voltage
Voltage pulse/current/
continuous voltage
Relay
independent
contact
Input - @ @ - Auxiliary output
@ r@ @7
CTi Current or continuous
input @ ] @ @ I E— voltage
CT2 ®
L @ @ -
DI
MFB o—~(8 . 9
3
)—».
5 @ Digital input
PVinput .
. !)—P(:
o - +
Thermocouple 3 : m RSP
-0 o
= 2
i C @ ro ° . @ Digital input
@,
RTD ' @ Communication
T DA—@
DC current : H @ b Ro-485
Ti-® 6 —29
DC voltage Vo v
v + @
B




Chapter 4. WIRING

® Recommended crimp type terminal lugs

For wiring of C35/36, use an appropriate crimp type terminal lug suitable for the

M3 screw.
@ < 53 ?': F
Applicable | Terminal dimensions (mm) |Recommended crimp terminal|  Applicable electrical JST Mfg. Co.
screw size A B C JIS indication wire size Model No. (Reference)
M3 6.1 5.8 5.8 RAV1.25-3 0.3to 1.3 mm? V1.25-3
AWG22 to 16 V1.25 B3A

E] Handling Precautions

o When installing this unit in a place where the vibration or impact is large,

always use an appropriate round crimp type terminal lug to avoid loose
terminal connections.

« Pay special attention so that no crimp type terminal lugs are in touch with
adjacent terminals.
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H Connection of open collector output to digital input

The following shows a connection example when connecting to four digital input
points.

This unit

B Connection of communication (RS-485) cable
@ 3-wire system

This unit (slave station)

22
i D
23
: G )<// This unit (slave station)

DA

@

Master station

Shield

FG

DB

SG

®-®-©—

I

171 de 4\ I Il Terminating resistor

« Do not connect any terminating resistor in the communication path.
Doing so might cause the communication failure.

« Even though any units requiring the terminating resistor in the
communication path, do not connect any terminating resistor.

E] Handling Precautions
« Do not connect DA and DB. Doing so might cause damage to this unit.
« Ground the shield line to one point on one end of the cable.

 Be sure to connect SG terminals each other.
Failure to do so might cause unstable communications.
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@ 5-wire system
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This unit (slave station)

DA

22
23

Master station

<

e

This unit (slave station)

DA

SG

®
gDB
@

7T

I

1o 4\ I Il Terminating resistor

» Do not connect any terminating resistor in the communication path.
Doing so might cause the communication failure.

« Even though any units requiring the terminating resistor to exist in the
communication path, do not connect any terminating resistor.

E] Handling Precautions

« Do not connect DA and DB. Doing so might cause damage to this unit.

« Ground the shield line to one point on one end of the cable.

« Be sure to connect SG terminals each other.

Failure to do so might cause unstable communications.
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B Connection with solid state relay (SSR)
To drive the SSR, a model having voltage pulse outputs (V0, VC, VV, or VD) must
be used.
Generally, the SSR is classified into two groups, constant current type and resistor

type.

® Constant current type
The two conditions listed below must be satisfied.

o Input current (maximum): Check that the input current is within the maximum
allowable current or less, then the parallel connection
can be made.

o Operating voltage range: ~ Check that the voltage between the terminals of the
voltage pulse output is within the specified range.
1. Azbil Corporation's PGM10N/PGM10F series

This example shows the calculation for the connection of the SDC35 and the

PGMI10NO15.

(Note: For connection with other model number, check the specifications of each
model.)

o Input current: Since the input current is 10 mA or less,

up to two units (10 mA x 2 =20 mA < 24
mA [maximum allowable current]) can be
connected in parallel.

o Operating voltage range (input): The rating voltage is 3.5 to 30 V DC.
Therefore, the voltage between the
terminals is within the range.

Voltage between terminals (two PGM10N units)
= Open voltage - internal resistance x total drive current
=19VDC+15%-82Q+05% x20mA
=15t020V

Connection diagram

@
This unit
+ +
PGM10N/PGM10F PGM10N/PGM10F
@
Number of connectable units
SSR to be used Connection VO/VC/VD model VV model

Azbil Corporatoin PGM10N | Parallel connection | Up to 2 units | Up to 4 units (Note)
Azbil Corporatoin PGM10F | Parallel connection | Up to 2 units | Up to 4 units (Note)

(Note) 2 units for each output

48



Chapter 4. WIRING

2. Omron's G3PA, G3PB, G3NA

o Input current: Since the input current is 7 mA or less, up to three units

(7 mA x 3 =21 mA <24 mA [maximum allowable current])
can be connected in parallel.

o Operating voltage range (input): The rating voltage is 5 to 24 V DC or 12 to

24 V DC. Therefore, the voltage between

the terminals is within the range.

Voltage between terminals (three G3PA units)

= Open voltage - internal resistance x total drive current
19VDC+15% - 82 +0.5%

x 21 mA
= 14t020V
Connection diagram
@ @
This unit
+ — + — + —
G3PA G3PA G3PA
@ @
Number of connectable units
SSR to be used Connection V0/VC/VD model VV model
Omron G3PA Parallel connection Up to 3 units Up to 6 units (Note)
Omron G3PB Parallel connection Up to 3 units Up to 6 units (Note)
Omron G3NA Parallel connection Up to 3 units Up to 6 units (Note)
(Note) 3 units for each output
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@ Resistor type (Azbil Corporation's PGM__2A1, etc.)

When necessary, an appropriate external resistor is connected in series so that the
voltage between the input terminals of the SSR you are using is within the specified
range.

(Example) Connection of two Azbil Corporation PGM units

Connection diagram

External resistor R1

This unit

R2 Vf

9

Vi 19V£15%
RO: 820 +05%

PGM__2A1 PGM__2A1

R1: 680 Q
R2: 260 O
vVt 11V

Voltage between terminals of PGM = (V - 2 x Vf) / (RO + R1+ R2 + R2) x R2 + Vf
=45V

Input voltage range of PGM: Since the input voltage range is 3 to 6 V, the
operation is possible.

External resistors

SSRto be | Number of units|  Connection External Notes
used to be connected resistor
PGM__2A1 1 - 1 kQ (series connection) | Rating is 1/2W or more.
2 Series connection | 680 Q) (series connection) | Rating is 1/2W or more.
3 Series connection | 330 Q) (series connection) | Rating is 1/2W or more.
4 Series connection None

Number of connectable units

SSR to be used Connection VO model VV model

PGM_ _2A1 Series connection Up to 4 units Up to 8 units (Note)

(Note) 4 units for each output
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B Connection method for the motor drive relay output (R1)

Motor drive relay

MFB

E] Handling Precautions

If connecting a 100 or 200 V AC motor to the motor drive relay output,
use an external auxiliary relay.

Do not wire in the same duct for the motor drive terminals 13, 14, 15 and
the MFB input terminals 7, 8, 9 and also do not use 6-core cable.
Doing so might cause a malfunction due to motor start-up noise.

Avoid setting the PID control such that the output excessively repeats
ON-OFF operations.

Doing so might shorten the life of the built-in relay.

If [ 5*%: Motor long life mode] is set at”1,” the number of relay operations
can be reduced with almost no influence on the control results.

When [ 57: Position proportional type] is set at“2” or “3," connections

to MFB terminals 7, 8 and 9 are not necessary. (This is the case of control
without a feedback function.)

When [ 57: Position proportional type] is set at “0” or “1” with motor
feedback function (MFB enabled), be sure to execute [ 55: Motor adjust].
When [£ %7: Position proportional type] is set at “2" or “3” without

motor feedback function (MFB disabled), be sure to input the value of

[ 5 3: Motor full close-full open time] exactly.

B Connection with current-input type controllers

When the power to this controller is turned off, the current input circuit is cut off.
If multiple current-input type SDCs are connected in series and you want to turn
them on/off individually, convert them to voltage input by adding resistors (No.
81401325, sold separately) to the circuit.

Current output device SDC35/36
+ 4to20mA . + =
250Q < 1to5V |2 1)
e @
_ — 0cval
SDC35/36
* : (HBHH)
2500< 1to5V
—1 0 @
O<val
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B Wiring with zener barriers

Take the following notes into account if connecting an RTD to the PV input of the
unit through a zener barrier.

o Be sure to adjust the zener barriers following the instructions in chapter 5. If the
unit is adjusted in combination with recommended zener barriers, the indication
accuracy of the PV input is up to +0.5 %FS +1 digit, depending upon the
instrumentation conditions.

o Set the unit's PV input range to a value other than Nos. 53—62, so that the
internal resistance of the zener barrier does not exceed the allowable resistance
for the range.

o Use zener barriers recommended by Azbil Corporation. With zener barriers that
do not meet the specifications below, accuracy may be dramatically degraded. If
unrecommended zener barriers are used, contact the azbil Group.

Internal resistance < 85 Q)

(Note: Consider the wiring resistance as well as the internal resistance.)
Working voltage > 1 V

Leakage current: <1 pA (at1V)

Recommended zener barriers (for RTD)

Product No. 8907/22-02/120 (Azbil Corporation)
Product No. NZB3-1R75 (Nakamura Electric Mfg. Co., Ltd.)

Take the following note into account if connecting an Thermocouple to the PV
input of the unit through a zener barrier.

o If the unit is adjusted in combination with recommended zener barriers, the
indication accuracy of PV input is up to +0.5 % FS +1 digit, depending on the
instrumentation conditions.

o Use zener barriers recommended by Azbil Corporation. With zener barriers that
do not meet the specifications below, accuracy may be dramatically degraded. If
unrecommended zener barriers are used, contact the azbil Group.

Working voltage 2 1V
Leakage current: <1 pA (at 1V)

Recommended zener barriers (for TC)

Product No. 8907/22-05/110 (Azbil Corporation)
Product No. NZB2-1R52 (Nakamura Electric Mfg. Co., Ltd.)

H Noise preventive measures

The power is taken from the single-phase instrument power supply to consider
noise preventive measures.

If the noise from the power supply is large, an appropriate insulation transformer is
added to the power supply and an appropriate line filter must be used.

(Azbil Corporation's line filter model No.: 81442557-001)
If the noise has a fast rising edge, an appropriate CR filter must be used.

(Azbil Corporation's CR filter model No.: 81446365-001)

E] Handling Precautions

After the noise preventive measures have been taken, do not bundle the
primary and secondary sides of the insulation transformer together or lay/
route them in the same conduit or duct.



4-2 Recommended Cables

Chapter 4. WIRING

Contact the thermocouple wires to the terminals in case of a thermocouple input. When a thermocouple is
connected to terminals, or wiring distance is long, connect the wire via a shielded compensating lead wire.

o For input/output other than thermocouples, use a JCS 4364 instrument cable or
equivalent (generally called twisted shielded cable for instrumentation use).
Recommended twisted shielded cables.

Fujikura Ltd.

2 conductors

IPEV-S-0.9 mm? X 1P

3 conductors

ITEV-S-0.9 mm?2 X 1T

Hitachi Metals, Ltd.

2 conductors

KPEV-S-0.9 mm? X 1P

3 conductors

KTEV-S-0.9 mm2 X 1T

o A shielded multiconductor microphone cord (MVVS) may be used, if

electromagnetic induction noise are comparatively low.
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Chapter 5.

FUNCTION

5-1 PV Input

The following shows the functional block diagram of the PV input:

PV input is thermocouple.

PV input is RTD.

DETAILED DESCRIPTION OF EACH

PV input is DC voltage/DC current.

PV input range type

(Setting: Setup £ {)

PV input range type

(Setting: Setup £ {)

PV input range type

(Setting: Setup £ )

v

Cold junction compensation

(Setting: Setup ££3)

v

v

PV square root extraction

(Setting: Setup ££%)

v

Temperature unit

Iy

(Setting: Setup L)

Temperature unit

Iy

(Setting: Setup £ 4/

Decimal point position and scaling

04 to L0E)

(Setting: Setup

v

PV high limit/low limit alarm

<_

PV before ratio, bias, and filter

4_

PV ratio (Setting: Parameter r ~)

4_

PV bias (Setting: Parameter )

4_

PV filter (Setting: Parameter 1)

v

PV high limit/low limit

v

PV hold
(Setting: DI Assignment Operation type =% &, { to

v

PV
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Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

B PV input range type

When the PV input range type is thermocouple or RTD, the sensor type and
temperature range can be selected. When the PV input range type is DC voltage or
DC current, the signal type can be selected.

Item (Bank) Display Contents Initial value User level
PV input range type I~ 171 1|Refertothe PVinputrange table. 88 Basic,
(Setup bank) Lo Standard,
High function

@ PV input range table (Thermocouple)

oo Sensor type Range Range Lo oM 8 initial value when
set value (Celsius) (Fahrenheit) display | range*3 5 { settings*4

1 K -200 to +1200 °C -300 to + 2200 °F ---- | Not setting No decimal point
2 K 0to 1200 °C 0to 2200 °F -—--- | Not setting No decimal point
3 K 0.0 to 800.0 °C 0to 1500 °F v Oto1 0

4 K 0.0 to 600.0 °C 0to 1100 °F v Oto1 1

5 K 0.0 to 400.0 °C 0to 700 °F v Oto1 1

6 K —-200.0 to +400.0 °C -300 to +700 °F v Oto1 1

7 K —-200.0 to +200.0 °C -300 to +400 °F v Oto1 1

8 J 0to 1200 °C 0to 2200 °F —-- | Not setting No decimal point
9 J 0.0 to 800.0 °C 0to 1500 °F v Oto1 1

10 J 0.0 to 600.0 °C 0to 1100 °F v Oto1 1

11 J —-200.0 to +400.0 °C -300to +700 °F v 0to1 1

12 E 0.0 to 800.0 °C 0to 1500 °F v O0to1 1

13 E 0.0 to 600.0 °C 0to 1100 °F v Oto1 1

14 T -200.0 to +400.0 °C -300 to +700 °F v Oto1 1

15 R 0to 1600 °C 0 to 3000 °F ---- | Not setting No decimal point
16 S 0to 1600 °C 0to 3000 °F - | Not setting No decimal point
17 B 0to 1800 °C 0to 3300 °F ---- | Not setting No decimal point
18 N 0to 1300 °C 0to0 2300 °F ---- | Not setting No decimal point
19 PLII 0to 1300 °C 0to 2300 °F - | Not setting No decimal point
20 WRe5-26 0to 1400 °C 0 to 2400 °F ---- | Not setting No decimal point
21 WRe5-26 0to 2300 °C 0104200 °F --—-- | Not setting No decimal point
22 Ni-NiMo 0to 1300 °C 0to 2300 °F ---- | Not setting No decimal point
23 PR40-20 0to 1900 °C 0 to 3400 °F ---- | Not setting No decimal point
24 DIN U —-200.0 to +400.0 °C -300 to +700 °F v Oto1 1
25 DIN L —-100.0 to +800.0 °C -150to +1500 °F v Oto1 1
26 Gold iron chromel 0.0 Kto 360.0 K 0.0 Kto 360.0 K v Oto 1 1

*1.

*2.

The accuracy varies according to the range.
The accuracy of the B thermocouple is +4.0 %FS for a range of 260 °C or less, 0.4 %FS for 260 to 800 °C and +0.2 %FS
for 800 to 1800 °C. The PV values under 20 °C are not shown.
The accuracy of the No. 15 (sensor type R) or No. 16 (sensor type S) is +0.2 %FS for a range of 100 °C or less, and
+0.15 %FS for 100 to 1600 °C.
The accuracy of the No. 23 (sensor type PR40-20) is £2.5 %FS for 0 to 300 °C, and 1.5 %FS for 300 to 800 °C, +0.5 %FS

for 800 to 1900 °C.

The accuracy of the No. 26 (sensor type gold iron chromel) is +1.5 K.

The accuracy of the No. 55 to 62 and 81 are +£0.15 %FS for each ranges.

The accuracy of the No. 19 (sensor type PLII) in the range of 0 to 32 °F does not meet the indication accuracy.

The indicated low limit for a B thermocouple is 20 °C. However, if ROM version 1 of the instrument information bank

[P ]

) w2 is prior to 2.04, the value is -180 °C.

*3. "Not setting" fixed when Fahrenheit settings.

*4, "No decimal point" fixed when Fahrenheit settings.
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@ PV input range table (RTD)

Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

oo Sensor type Range Range oM LM £ initial value when
set value (Celsius) (Fahrenheit) display | range L4 { settings
41 Pt100 -200.0 to +500.0 °C -300 to +900 °F v Oto1 1
42 JPt100 -200.0 to +500.0 °C -300 to +900 °F v Oto1 1
43 Pt100 -200.0 to +200.0 °C -300 to +400 °F v Oto1 1
44 JPt100 -200.0 to +200.0 °C -300 to +400 °F v Oto1 1
45 Pt100 —-100.0 to +300.0 °C -150 to +500 °F v Oto1 1
46 JPt100 -100.0 to +300.0 °C -150 to +500 °F v Oto1 1
47 Pt100 -100.0 to +200.0 °C -150 to +400 °F v Oto1 1
48 JPt100 -100.0 to +200.0 °C -150 to +400 °F v Oto1 1
49 Pt100 -100.0 to +150.0 °C -150 to +300 °F v Oto1 1
50 JPt100 -100.0 to +150.0 °C -150to +300 °F v Oto1 1
51 Pt100 -50.0 to +200.0 °C -50 to +400 °F v Oto1 1
52 JPt100 -50.0 to +200.0 °C -50 to +400 °F v Oto1 1
53 Pt100 -50.0 to +100.0 °C -50to +200 °F v Oto1 1
54 JPt100 -50.0 to +100.0 °C -50 to +200 °F v Oto1 1
55 Pt100 -60.0 to +40.0 °C -60to +100 °F v Oto1 1
56 JPt100 -60.0 to +40.0 °C -60to +100 °F v Oto1 1
57 Pt100 -40.0 to +60.0 °C -40to +140°F v Oto1 1
58 JPt100 -40.0 to +60.0 °C -40to +140 °F v Oto1 1
59 Pt100 -10.00 to +60.00 °C -10to +140 °F v Oto2 2
60 JPt100 -10.00 to +60.00 °C -10to +140 °F 4 0to2 2
61 Pt100 0.0 to 100.0 °C 0to 200 °F v Oto1 1
62 JPt100 0.0 to 100.0 °C 0to 200 °F v Oto1 1
63 Pt100 0.0 to 200.0 °C 0to 400 °F v Oto1 1
64 JPt100 0.0 t0 200.0 °C 0to 400 °F v Oto1 1
65 Pt100 0.0 to 300.0 °C 0to 500 °F v Oto1 1
66 JPt100 0.0 to 300.0 °C 0to 500 °F v Oto1 1
67 Pt100 0.0 to 500.0 °C 0t0 900 °F v Oto1 1
68 JPt100 0.0 to 500.0 °C 0to 900 °F v Oto 1 1
® PVinput range table (DC voltage/DC current)
Lo Sensor type Range Lo L0 5 initial value
set value display range when i { settings
81 0to 10 mV « Scaling range is -1999 to +9999. v 0to3 No change
82 —10t0+10mV_| | \yhen L& {is changed, the range 4 Oto3 No change
83 0to 100 mV defaults to 0 to 1000. v 0to3 No change
84 Oto1V v 0to3 No change
86 1to5V v 0to3 No change
87 0to5V v 0to3 No change
88 0to10V v 0to3 No change
89 0to20 mA v 0to3 No change
90 4to 20 mA v 0to3 No change

E] Handling Precautions

o When the £ ¢

decimal point, refer to the description of setup

on page 5-5.

o Make sure to set the correct number in setup display

PV input range number is set, the decimal point position and
range are initially set automatically as shown in the tables. For details on the

g x1x]

L4 (decimal point position)

XN
s,

according to the

type and range of the sensor used. If the setting is wrong, problems such as
large temperature errors in the output may occur.

« For details about the accuracy of each PV input range type,
(& Chapter 13. SPECIFICATIONS (p. 13-1).
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B Temperature unit

When the PV input range type is thermocouple or RTD, the temperature unit can
be selected.

Item (Bank) Display Contents Initial value User level
Temperature unit 171 3 |0:Celsius (°C) 0 Basic,
(Setup bank) L UL 19 Fahrenheit (°F). Standard,

High function

o When the PV input range type is thermocouple or RTD, the display and setting
can be configured.

B Cold junction compensation (T/C)

When the PV input range type is thermocouple, either of the following can be
selected:

« The cold junction compensation (T/C) is performed inside this unit.

« The cold junction compensation (T/C) is not performed inside this unit since
an external cold junction compensation unit, such as ice bath is used.

Item (Bank)

Display

Contents

Initial value

User level

Cold junction
compensation (T/C)(Setup
bank)

ot

-

1
(]

~

0: Cold junction compensation (T/C) is
performed (internal).

1: Cold junction compensation (T/C) is not
performed (external).

0

High function

« When the PV input range type is thermocouple, the display and setting can be
configured.

B PV square root extraction dropout

When the PV input range type is DC voltage or DC current, a dropout value can be
set so that the result of the PV square root extraction used to convert the pressure

(differential pressure) into the flow becomes "0".

Item (Bank)

Display

Contents

Initial value

User level

PV square root extraction
dropout (Setup bank)

-
Ui |
-

1

1

-
-

-
-

0.0 %: Square root extraction is not
performed.
0.1 to 100.0 %

0.0 %

High function

5-4

o When the PV input range type is DC voltage or DC current, the display and
setting can be made.

o Details of PV square root extraction
The calculation input in % and the calculation result in % are expressed as PVin
and PVout, respectively.
When the PV input is the PV square root extraction dropout set value or more
and less than 100.0 %, the control formula becomes as shown below.

PVout = ¥ PVin/100 X 100

When the PV input is larger than 0.0 % and smaller than the PV square root

extraction dropout set value, PVout = 0.0 %.

When the PV input is 0.0 % or less or 100.0 % or more, the square root extraction

is not performed. Therefore, PVout = PVin.
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Output after PV square root extraction (PVout)

B Decimal point position

PVin

100 %FS F === mmmmmmmmmm e
Y =\Xin/100!
0 100 %FS
<>

Dropout value (variable change from 0.1 to 100.0 %)

When the PV input range type is DC voltage or DC current or when the PV
input range type is a part of the PV input range type of thermocouple or RTD, the
decimal point position of the PV input can be set.

Item (Bank) Display Contents Initial value User level
Decimal point position ~ 17| 0: Nodecimal point 0 Basic,
(Setup bank) L Ut 1: 1 digit after decimal point Standard,
2: 2 digits after decimal point High function
3: 3digits after decimal point

[I] Handling Precautions

o As this setting is changed, the decimal point position of the parameters
related to the decimal point position of the PV input is also changed.
Actually, the decimal point position of the following settings are changed:

SP setting
SP low limit/high limit setting

RSP range low limit/high limit setting

SP ramp-up/ramp-down setting

Event setting and continuous output setting related to PV
Event setting and continuous output setting related to SP
Event setting and continuous output setting related to deviation

(absolute deviation)

o When the PV input range is set to 3 (K thermocouple 0.0 to 800.0 °C),
the decimal point position is 0. This exception ensures compatibility if
PV range type 3 is K thermocouple 0-800 °C without a decimal point,
which is the case when ROM version 1 of the instrument information

bank( /&2 is prior to 2.04.

Note

o For the display conditions, setting range and initial value of range numbers

(l'l-l (
Ld),

(> M PV input range type (p. 5-2).

5-5
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B PV range low limit/high limit

When the PV input range type is DC voltage or DC current, the scaling of the PV
input can be set.

PV range high limit
(Setup bank)

-
<
.y

1

==
~
Dy
=
2

-1999 to +9999 (no decimal point)
-199.9 to +999.9 (1 digit after decimal point)
-19.99 to +99.99 (2 digits after decimal point) 1000
-1.999 to +9.999 (3 digits after decimal point)
When the PV input type is thermocouple or
RTD, the range low limit and high limit values
selected using the PV input range type are used.

Item (Bank) Display Contents Initial value User level
PV range low limit i~ 17 | When the PV input range type is DC voltage 0 Basic,
(Setup bank) e current, the following contents apply: Standard,

High function

o When the PV input range type is thermocouple or RTD, the setting item can be
displayed, but the setting cannot be made.
o When the PV input range type is DC voltage or DC current, the display and

setting

can be made.

The following describes the relationship between the PV input and PV when
setting up the range low limit and high limit:

! 1
PV PV .
High limit- High limit-{ - -1--4-
Low limit- -1 Low limit- -
- — Input (%) —» — = |nput (%) —=
-10 0 100110 -10 0 100110
Low limit < High limit Low limit > High limit
H PV ratio and PV bias
The PV ratio and PV bias can be set to compensate the PV.
Item (Bank) Display Contents Initial value User level
PV ratio _o 0.001 t0 9.999 1.000 Standard,
(Parameter bank) o High function
PV bias L) -1999 to +9999 U ou Basic,
(Parameter bank) o Standard,
High function

o Details of PV ratio and PV bias controls
Assuming that the control input is PVin, control result is PVout, PV ratio is RA,
and PV bias is BI, the following control formula is obtained:

PVout = (PVin X RA) + BI

5-6
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H PV low limit alarm threshold

Item (Bank) Display Contents Initial value User level
PV input failure (under ~ 1 771]0:-10 %FS 0 Simple,
range) type Lo d s my Standard,
High function

If ROM version 1 in the instrument information bank (} /&) is 2.26 or earlier, this

item cannot be displayed.

This setting is applicable if £ £ { (PV input range type) is set to sensor type B (No.
17) or PR40-20 (No. 23).

The condition for generating a PV low limit alarm (FL£2') can be specified. To

D (]

suppress the occurrence of PV low limit alarms (FL2'), set “1” (=5 mV). In this
case, the lowest displayed temperature of sensor type PR40-20 is 0 °C.
= EPVliow limit/high limit and PV low limit/high limit alarms (p. 5-8)

M PV filter

This PV filter is a primary delay filter to be used if the PV repeatedly fluctuates
rapidly and the control cannot be performed or if the PV fluctuates finely due to
influence of noise, etc.

As a larger value is set, it becomes difficult to change the PV used for the control of
this unit.

Normally, the PV filter is used with an initial value of "0.0".

Item (Bank) Display Contents Initial value User level

g} 0.0: No filter 0.0s Basic,
e 0.1t0120.0's Standard,
High function

PV filter
(Parameter bank)

-~

OUT =OUT.; + (IN - OUT.)/(T/Ts + 1)
IN: Input to filter
OUT: Control output of current filter
OUT.;: Control output of previous filter
T: Filter set value (s)
Ts: Sampling cycle time (0.5 s)

H PV hold

It is possible to set the PV to a fixed value using the PV hold, PV Max. hold, and PV
Min. hold of the digital input (DI) functions.

PV hold: PV is set to a fixed value and it is not updated.

PV Max. hold: PV maximum value is held.
The PV value is updated only when the new PV value is larger
than the currently held value.

PV Min. hold: PV minimum value is held.
The PV value is updated only when the new PV value is smaller
than the currently held value.

When using the PV hold, PV Max. hold, or PV Min. hold, the PV indication on the
upper display is flashing.
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B PV low limit/high limit and PV low limit/high limit alarms

PV low limit and PV high limit are provided for each PV input range type.

In principle, -10 %ES of each range becomes the PV low limit while +110 %FS
becomes the PV high limit.

For details,
> M Behavior in case of PV input failure (p. 10-3).

The PV is limited so that it is within a range between the PV low limit and PV high
limit.
If the PV before activation of the PV ratio, PV bias, and PV filter is larger than the

PV high limit, PV high limit alarm (%L {) occurs. On the contrary, if this PV is

SO e

smaller than the PV low limit, the PV low limit alarm (5.22') occurs.

B Zener barrier adjustment

When the PV input is RTD and uses the Zener barrier, the Zener barrier needs to
be adjusted. Additionally, if three wiring resistances to the PV input terminal have
any variation even though the Zener barrier is not used, the Zener barrier must also
be adjusted.

When using an input other than RTD, this adjustment is not needed and cannot be

performed.
Item (Bank) Display Contents Initial value User level
Special function ~ 1 |0to15 0 High function
(Setup bank) L MU s Zener barrier adjustment enabled. (This value becomes

zero (0) when the
power is turned ON.)

Zener barrier adjustment
(Setup bank)

-
L

717 | —20.000 to +20.00 O 0.00Q High function
L1 (However, “-20.00” is displayed as “~19.99")
The value can be changed with the
adjustment.

The numeric value cannot be directly input
with the manual operation.

@ Adjusting procedures

5-8

Follow the steps below to adjust the Zener barrier.

(1) Turn off the power to the unit and apply wiring No. 1. To adjust the long wires
without a zener barrier, apply wiring No. 2.

Applicable PV range type | Wiring status Wiring contents

41to052,63t068 1 Remove the RTD, connect a 100.00 Q resistor
between zener barriers A and B, and connect B to C.
For connections, use resistors that meet the
following specifications.

Allowable tolerance: +0.05 %. Rated power: 0.1
W minimum. Recommended resistor: C2610E
(100 Q) made by PCN Corporation

41to 68 2 Remove the RTD from between the extension
wires, connect a 100.00 Q resistor between
zener barriers A and B, and connect B to C.

41,42,45, 46,65 to 68 3 Connect zener barriers A and B at the RTD
terminals.




Shorted

100.00 O

This unit

Zener barrier

Zener barrier

Zener barrier

© O ©

Wiring No 1

2)
©)

(4)

(5)

(6)
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This unit This unit

Long wiring C O
10

Long wiring B O
11

Long wiring A O
12

Zener barrier

Shorted

Zener barrier

e Shorted

Wiring No 2 Wiring No 3

i
© O ©

100.00 O

Turn ON the power to the unit and set “5” to [ &&: Special function].

Display [ &% Zener barrier adjustment].

Handling Precautions

(If [Z& {: PV range type] is not RTD or if [ &5 Special function] is other than
“5" [ &% Zener barrier adjustment] is not displayed.)

Press the [enter] key to display a difference in wiring resistance between the A
and B lines on the lower display.

Press the [enter] key to store the difference in wiring resistance between the A
and B lines into this unit as an adjustment value.

Turn OFF the power to the unit and connect the RTD correctly.

Handling Precautions

o The Zener barrier can be used only when the PV range type is 41 to 52 or
63 to 68.

» Use a Zener barrier whose resistance is low enough so that the total
resistance, including wiring resistance, is 85 Q or less.

Adjust the Zener barrier with a resistance difference between the Zener
barrier and long extension wiring of 20 Q or less. If this resistance
difference is 20 Q or more, the Zener barrier cannot be adjusted and the
adjustment value becomes 0.00 Q.

« Once the Zener barrier has been adjusted, the correction is performed
with the same adjustment value even though the PV range type is
changed to other RTD.

« To return the adjusted value to 0.00 Q, connect PV input terminals 10 and
11, leaving terminal 12 open, and follow the above steps (2) to (5).

Notes for products with S/N 133220_ _ _

- Be sure to adjust the unit with wiring No. 1. If the unit is adjusted with
wiring No. 3, poor accuracy may result.

- Use zener barriers recommended by Azbil Corporation.
If the unit is used with unrecommended zener barriers, accuracy may be
drastically impaired. Before using such zener barriers, contact the azbil
Group.
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5-2 Mode

It is possible to set the AUTO/MANUAL mode selection, RUN/READY mode selection, LSP/RSP mode

selection, Auto Tuning (AT) stop/start selection, release all digital output (DO) latches, and OFF/ON selection of
communication digital input 1 (communication DI 1).

H AUTO/MANUAL mode

The AUTO/MANUAL mode selection can be set.

Item (Bank) Display Contents Initial value User level
AUTO/MANUAL o _ _ = |AUks: AUTO mode [Communication value is "0"] Rk Basic,
mode selection 4 " | 5 Fm: MANUAL mode [Communication value is "1"] Standard,
(Mode bank) High function

H RUN/READY mode

o When the AUTO/MANUAL mode is changed, the display is automatically

returned to the operation display.

o Ifthe operation type of internal contacts 1 to 5 is set at “AUTO/MANUAL;
[ - - ~: AUTO/MANUAL mode selection] can be displayed, but the setting

cannot be conﬁgured.

. When [-. g

+.: Control method] is set at "0" (ON/OFF control), [

MANUAL mode selection] cannot be displayed and set.

[F - -7 AUTO/

o When [bit 0: AUTO/MANUAL display] of [£ 7 =: MODE display setup] is set at "0"
(no display), [7 - - ~: ~: AUTO/MANUAL mode selection] cannot be displayed and

set.

The RUN/READY mode selection can be set.

Item (Bank) Display Contents Initial value User level
RUN/READY mode | _ _ _ P /: RUN mode [Communication value is "0"] i Basic,
selection i< READY mode [Communication value is "1"] Standard,
(Mode bank) High function

B LSP/RSP mode

o If the operation type of internal contacts 1 to 5 is set at “‘RUN/READY”, [ = = -:
RUN/READY] can be displayed, but the setting cannot be configured.

o When [bit 1: RUN/READY display] of [ 7=

: MODE display setup] is set at "0" (no

display), [~ - - : RUN/READY mode selection] cannot be displayed and set.

The LSP/RSP mode selection can be set.

Item (Bank) Display Contents Initial value User level
LSP/RSP mode ) _ _ _ |L5":LSP mode [Communication value is "0"] LEF Basic,
selection L ! = 57 RSP mode [Communication value is "1"] Standard,
(Mode bank) High function

o If the operation type of internal contacts 1 to 5 is set at “LSP/RSP”, [%. - - - : LSP/
RSP mode selection] can be displayed, but the setting cannot be configured.

o When [bit 2: LSP/RSP display] of [ 7=

: MODE display setup] is set at "0" (no

display), [ = =~ : LSP/RSP mode selection] cannot be displayed and set.

o If the model does not have the RSP mode, [1.
be displayed and set.

- -~ :LSP/RSP mode selection] cannot
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B Auto tuning (AT) stop/start

The AT stop/start selection can be set.

Item (Bank) Display Contents Initial value User level
AT Stop/Start selection ,I_-'l L k.o AT stop [Communication value is "0"] REoF Basic,
(Mode bank) = H k. mm: AT start [Communication value is "1"] Standard,
High function

o The AT is stopped in the MANUAL or READY mode.

o If the PV high limit alarm (8L {) or PV low limit alarm (FL2') occurs, the AT
is stopped.

o If the operation type of internal contacts 1 to 5 is set at "AT stop/start", [F: AT
stop/start selection] can be displayed, but the setting cannot be made.

o When [{ - .: Control method] is set at "0" (ON/OFF control), [F%: AT stop/
start selection] cannot be displayed and set.

o When [bit 3: AT stop/start display] of [ 7 =: MODE display setup] is set at "0"
(no display), [ k: AT stop/start selection] cannot be displayed and set.
For details about AT,

(:? Bl Auto tuning (AT) (p. 5-27) and 5-4 Auto Tuning (AT) Function (p. 5-30).

B Release all digital output (DO) latches
Release all digital output (DO) latches can be set.

Item (Bank) Display Contents Initial value User level
Release all digital output dol L x5 Latch is continued. [Communication - Basic,
(DO) latches LLLL L value is "0"] Standard,
(Mode bank) L-.mF : Latch is released. [Communication High function

value is "1"])

o If the operation type of internal contacts 1 to 5 is set at "Release all DO latches",
[='=. LE: Release all DO latches] can be displayed, but the setting cannot be
configured.

o When [bit 4: Release all DO latches display] of [ 7 =': MODE display setup] is

)

set at "0" (no display), [==. £ : Release all DO latches] cannot be displayed and
set.

B Communication digital input 1 (communication DI 1)

Communication digital input 1 (communication DI 1) can be set.

Item (Bank) Display Contents Initial value User level
Communication digital FA) =) .oF: Communication DI1. OFF = oF Basic,
input 1 (communication = [Communication value is "0"] Standard,
DI 1) =7 .= Communication DI1. ON High function
(Mode bank) [Communication value is "1"]

o Four communication DIs, DI1 to DI4, are provided. However, only
communication DI 1 can be set using the key operation.

o The function (operation) with communication DI 1 can be set using the DI Assignment.

e When [bit 5: Communication DI 1 display] of [ ¢=: MODE display setup] is set at
"0" (no display), [£,= {: Communication DI 1] cannot be displayed and set.
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5-3 Control

The following shows the functional block diagram of the control (ON/OFF control, PID control, RationaLOOP

control, and Heat/Cool control, etc.):

ON/OFF control

Control method: ON/OFF control
(Setting: Parameter £ -4
must be set at "0")

Branching according to
RUN/READY mode selection

READY mode

Branching according to
output at READY
(Setting: Setup £ { 7)

2{71>00% C{71<00%

MV1 output ON MV1 output OFF

Note

RUN mode

Branching according to
output operation at PV alarm
(Setting: Setup £ (%)

PV is correct or

or _

o=

{
«

<,

PV is faulty (RLE{/82 occurs)
and{ {5

=1

ON/OFF control
(Setting: Parameter =} FF, o FF %)

Branching according to
output at PV al.arng
(Setting: Setup £ (%)

v

MV1 output ON or output OFF

MV1 output ON

MV1 output OFF

When the control output type is R1 (motor drive relay output), the ON/OFF control
is not enabled.
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Fixed PID

Control method: Fixed PID
(Setting: Parameter £ k1 L
must be set at "1")

v

SP lag overshoot suppression
(Setting: Extended tuning 57, L5)

v

RationaLOOP high precision
control logic
(Setting: Extended tuning £ &r-, f

v

Just-FiTTER overshoot suppression
(Setting: Extended tuning

‘ ‘ Lot
WF o, o F L b

)

Branching according to MANUAL mode Bumpless transfer/P[e’sst §e_.IL:ction
AUTO/MANUAL mode > (Setting: Setup & %, L'l

PVisfaultyand £ {5 =1:

AUTO mode
Branching according to RUN mode outBrLaJtnghIgrgataiZ;O;?::’?aﬁzrm Output at PV alarm
. ~oos
RUN/READY mode L > putop \at oV aar —» (Setting: Setup £ {5)
(Setting: Setup & {5, £ %)
READY mode PVis correct or
L5 =0 v
Branching according to |
Heat/Cool control ) ,PID cont'ro o .
(Setting: Setup £ 25) (Setting: F- {to F-&,} - {to} -8, - {
to -8, rE-{torf-8ol- {toal-8,
35 =0 A5 =1 aH-{toaH-8 F- L toF-80,) - to
h T P8, - W tod -8 ol- tonl -8,
o= tooH-8L)
Output at READY ¢
(Setting: Setup £ { )
MV rate-of-change limit
(Setting: Parameter oi/kL)

¢ A 4

MV1 =MV
MV

v

Branching according to
Heat/Cool control
(Setting: Setup £2%) i

<
<

"
OO
DO
Il
—_

v
Output at READY £26=0 Heat/Cool control
(Setting: Setup £ 2, £

(Setting: Setup £ { 7, (&)

MV2 = Cool MV

MV2 = Cool MV

MV1 =MV MV1 = Heat MV

MV1 = Heat MV

Note

When the control output type is R1 (motor drive relay output), the Heat/Cool

control is not enabled.
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H Control method

A desired control method can be selected from two kinds of control methods.

Item (Bank) Display Contents Initial value User level
Control method = _ 1 |0:ON/OFF control Oor1 Basic,
(Parameter bank) L L7 L 19 Fixed PID Standard,

High function

5-14

o When the control output type is the position proportional output, only [1: Fixed
PID] can be selected.

o When the control output type is relay (R0), the initial value becomes "0". The
initial value is "1" in other cases.

o "Fixed" of [1: Fixed PID] means that the PID constant is not changed automatically
since the self-tuning (ST) provided for C35/36 is not run. However, the AT can be
run even in the fixed PID control.

o The following table shows valid and invalid functions related to [1: Fixed PID], as
well as other related parameters:

Classification of | Classification of | Classification of | RationaLOOP AT Just-FiTTER
Heat/Cool control | RationaLOOP | control action function
Normal control Normal PID P control X v ¥ X
Pl control X v * v
PD control X v o* X
PID control X v v
RationaLOOP | P control X v o X
Pl control X v o 4
PD control X v o X
PID control v v v
Heat/Cool control | Normal PID P control X v o X
Pl control X v 4
PD control X v X
PID control X v 4
RationaLOOP | P control X v ¥ X
Pl control X v ¥ 4
PD control X v ¥ X
PID control v v v
Related settings Control AT type Just-FiTTER
algorithm overshoot limit/
restraint/control
coefficient
MV low limit at AT Just-FiTTER
settling band
MV high limit at AT
AT Proportional
band adjust
AT Integral time
adjust
AT Derivative time
adjust

* Adjustment result becomes the PID control.
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B Control action and Heat/Cool control

The control action (direct/reverse) and Heat/Cool control (enabled/disabled) can
be selected.

However, when the control output type is R1 (motor drive relay output), the Heat/
Cool control is not enabled.

Item (Bank) Display Contents Initial value User level
Control action (direct/ r 11 | 0: Heat control (Reverse) 0 Basic,
reverse) L ""'11: Cool control (Direct) Standard,
(Setup bank) High function
Heat/Cool control I~ 1 |0:Disabled. 0 Basic,

(Setup bank) L LU 19 Enabled. Standard,

High function

o When the control output type is other than R1 (motor drive relay output), and
when the control method is other than the ON/OFF control (&1 = 0), [£ 25&:
Heat/Cool control] can be displayed and set.

However, in case of the position proportional control model, the Heat/Cool
control is not enabled.

o When the Heat/Cool control is set disabled (£ 25 = 0), [ ¢~: Control action] can
be displayed and set.

o When the Heat/Cool control is set disabled (£ &% = 0), both [T 2'&: Preset
MANUAL value] and [£ 22 Initial output of PID control] are changed to "0.0".

o When the Heat/Cool control is set enabled (£ &% = 1), both [T 2'5: Preset
MANUAL value] and [ 22 Initial output of PID control] are changed to "50.0".

o The reverse action (heat control) is a control that decreases (or turns OFF) the
manipulated variable (MV) as the PV increases.
The direct action (cool control) is a control that increases (or turns ON) the
manipulated variable (MV) as the PV increases.

B Special control outputs

The control output at PV alarm and control output at READY can be set.

Item (Bank) Display Contents Initial value User level
Output operation at PV alarm | ;= 1 | 0: Control calculation is continued. 0 High function
(Setup bank) L =, Output at PV alarm is output.
Output at PV alarm - (= |-10.0t0 +110.0 % 0.0 % High function
(Setup bank) L o
Output at READY (Heat) - 1 7|-10.0t0 +110.0 % 0.0 % Standard,
(Setup bank) L t High function
Output at READY (Cool) ~ 17 (-10.0to +110.0 % 0.0% Standard,
(Setup bank) L o High function

o When the control method is other than the ON/OFF control (£ &~ .. # 0) and the
Heat/Cool control is set enabled (£ 2'& = 1), [£ {&: Output at READY (cool)] can
be displayed and set.

Dy ]

e The PV alarm status means that 5.
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B MANUAL mode change
The control output when the AUTO mode is changed to the MANUAL mode can

be set.
Item (Bank) Display Contents Initial value User level
Output operation at ~ ¢ 7 | 0: Bumpless transfer 0 Standard,
changing Auto/Manual L "1 Preset High function
(Setup bank)
Preset MANUAL value ~  Jr1[-10.0to+110.0 % 0.0 or 50.0 % Standard,
(Setup bank) Lo High function

o When [£ {%: Output operation at changing Auto/Manual] is set at [0: Bumpless
transfer], the manipulated variable (MV) when the AUTO mode is changed to
the MANUAL mode is retained. When set at [1: Preset], the manipulated variable
(MV) is set to [£ 2 Preset MANUAL value] when the AUTO mode is changed to
the MANUAL mode.

o When the control method is other than ON/OFF control ( =1 # 0), [ {F:

Output operation at changing Auto/Manual] and [ 2 Preset MANUAL value]
can be displayed and set.

o When the Heat/Cool control is not used (£ 2%

0), the initial value of [ 25

Preset MANUAL value] is [0.0]. On the contrary, when the Heat/Cool control is

used (£ 2'& = 1), this initial value becomes [50.0].

E] Handling Precautions

When the unit is in the MANUAL mode if the power is turned ON, the set
value of £ 2% becomes the initial manipulated variable (MV).

H PID control initialization

Item (Bank)

Display

Contents

Initial value

User level

Initial output type (mode)
of PID control
(Setup bank)

i
~
iy

)

0: Auto

1: Not initialized.

2: Initialized. (If SP value different from the
current value is input.)

0

High function

o When the control method is other than the ON/OFF control (
display and setting can be performed.

-~
),

£ L #0), the

o If the PID group is changed as the SP value or SP group is changed, the
manipulated variable (MV) is stopped at its low limit or high limit, and then the
PV may not change or may overshoot. To prevent such trouble, it is effective to
initialize the PID control.

o The setting is “0” (Auto).
It is judged automatically whether or not the PID control needs to be initialized
as the SP value or SP group is changed. As a result, the PID control is initialized
only when it is required.

o The setting is “1” (Not initialized).
Even though the SP value or SP group is changed, the PID control is not
initialized. This setting is effective when the continuation of the manipulated
variable (MV) is important if the SP value or SP group is changed.

o The setting is “2” (Initialized).
Every time the SP value or SP group is changed, the PID control is always
initialized. This setting is effective when it is important that an increase or a
decrease in manipulated variable (MV) immediately affects the relationship
between the PV and SP when the SP value or SP group is changed.
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H Initial output of PID control

Item (Bank)

Display Contents Initial value User level

Initial output of PID control
(Setup bank)

™ -~
U]

~

71 71 |-10.0to +110.0 % 0.0 % or 50.0 % High function

Uy

o When the control method is other than the ON/OFF control (£ - ..#0), the
display and setting can be performed.

o This value is used for the PID control immediately after the operation mode
is changed from READY to RUN or the operation mode becomes RUN as the
power is turned ON. This value greatly affects the manipulated variable (MV)
when the operation mode is changed.

o When the setting of the Heat/Cool control (£ 2'%) is changed, the value is
automatically set again. When [£ 25 Heat/Cool control] is changed to “Enabled”
25 =1), the value becomes “50.0 %”. On the contrary, when the setting is

changed to “Disabled” (£ 4 =0), the value becomes “0.0 %"

B PID decimal point position

Item (Bank)

Display Contents Initial value User level

PID decimal point position
(Setup bank)

N
U]

7| 0: No decimal point 0 High function
<11 digit after decimal point

(Decimal point of integral time and
derivative time)

~
My

o When the control method is other than the ON/OFF control (£ - ..#0), the
display and setting can be performed.

o When this setting is set at “0”, the integral time and derivative time settings
become 0 to 9999 s.

o When this setting is set at “1”, the integral time and derivative time settings
become 0.0 to 999.9 s.

E] Handling Precautions

When the setting of the PID decimal point position is changed, the integral
time and derivative time values are divided by 10 (1/10) or multiplied by 10,
and the control characteristics may be changed greatly.

After the setting has been changed, always set the integral time and
derivative time to an appropriate value again.

For example, if the setting of the PID decimal point position is changed
from “0”to “1” with integral time of 120 s, the integral time becomes 12.0 s.
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H ON/OFF control

The ON/OFF control related items can be set.

Item (Bank) Display Contents Initial value User level
ON/OFF control differential | ¢y = 1= |0t09999 U 5U Basic,
(Parameter bank) L Standard,

High function
ON/OFF control operating | _ ’:_' ’:_' :_'l -1999 to +9999 U ou High function

=
2

point offset (Parameter
bank)

« [ON/OFF control differential: =} F 5] and [ON/OFF control operating point
offset: oF F 5] can be displayed and set when the control method is the ON/OFF
control ({ &L =0).

o The following Figure shows the operation of the ON/OFF control:

L o
oN K giFF Y ] @i § on

P+aFFs SP+aFFs
py —* py —*

[%2)

Heat control (Reverse action) Cool control (Direct action)

@ shows that the ON/OFF is changed at this value.
Q shows that the ON/OFF is changed at a point that "1 U" is added to this
value.

o The following describes examples showing how to use the ON/OFF control
operating point offset:
To turn OFF the output at 205 °C or more and turn ON the output at less than
190 °C with the heat control and SP = 200 °C, the differential is set to 15 °C and
the offset is set to 5 °C.
To turn OFF the output at 5 °C or less and turn ON the output at more than 10 °C
with the cool control and SP = 10 °C, the differential is set to 5 °C and the offset is
set to -5 °C.

B Output variation limit

Variation in the manipulated variable (MV) can be limited.

Item (Bank) Display Contents Initial value User level

-
-~

1| 0.0: No limit 0.0 High function

Output variation limit
L 10.1t0999.9%

(Parameter bank)

/
o

-
"

o The upper limit (%) for the absolute value of MV variation can be setin 1 s
intervals. However, because the sampling cycle is 0.1 s, the actual MV variation
is limited to 1/10 of the value set. For example, when 5.0(%/s) is set, the variation
per 0.1 s is limited to +0.5 %. In addition, when 0.1(%/s) is set, the variation per
0.1 s is limited to £0.01 %.

o When 0.0 is set, there is no limit on MV variation.

o When the model is a motor drive relay output type with a motor long life mode
(£5% =1), display and setting are not possible because the MV variation limit
function operates automatically.
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H PID control

In the fixed PID control, the PID control related items can be set.

Item (Bank) Display Contents Initial value User level
Proportional band (PID1) ,i.’I - 'l 0.1t0 999.9 % 5.0% Basic,

(PID bank) Standard,
Integration time (PID1) } - | |0t0999950r0.0t0999.05* 120s High function
(PID bank) (No integration control action when set at "0")

Derivative time (PID1) I.'l - 'l 0t09999s0r0.0t0999.0s* 30s

(PID bank) B (No derivative control action when set at "0")

Manual reset (PID1) - |00t +110.0% 50.0 %

(PID bank) -

MV low limit (PID1) '.“l - 'l -10.0t0o +110.0 % 0.0% Standard,
(PID bank) - High function
MV high limit (PID1) A ,l.,l - 'I -10.0to +110.0 % 100.0 %

(PID bank) -

Cool-side proportional ,U - 'I,I' 0.1t0 999.9 % 5.0% Basic,

band (PID1) (PID bank) - Standard,
Cool-side integration time |} - /1~ [0t0999950r0.0t0 999.05* 120s High function
(PID1) (PID bank) ~ | (No integration control action when set at "0")

Cool-side derivative time I.'l - ”- 0t09999s0r0.0t0999.0s* 30s

(PID1) (PID bank) - ~ | (No derivative control action when set at "0")

Cool-side MV low limit o ! 'l,l’ -10.0to +110.0 % 0.0 % Standard,
(PID1) (PID bank) - High function
Cool-side MV high limit aH 'l," -10.0to +110.0 % 100.0 %

(PID1) (PID bank) T

Proportional band (PID 2) ,I.’i - ,.'l SameasPID 1 5.0% Basic,

— — Standard,
Integration time (PID 2) 'l - ,_.t 120s High function
Derivative time (PID 2) ,.l - ,_'l 30s
Manual reset (PID 2) - ,l_' - ,_'l 50.0 %

MV low limit (PID 2) A ’I - ,_'l SameasPID 1 0.0 % Standard,
- High function

MV high limit (PID 2) A H - ,_'l 100.0 %

Cool-side proportional ,'Zl - ,_'l,l' SameasPID 1 50% Basic,

band (PID 2) - Standard,

Cool-side integration time |} - I~ 120s High function

(PID 2) -

Cool-side derivative time I.'l - ’_'l,i' 30s

(PID 2) - T

Cool-side MV low limit &l ,Zl’l' Same as PID 1 0.0% Standard,

(PID 2) - High function

Cool-side MV high limit o H,.'lli' 100.0 %

(PID 2) - T

Proportional band (PID 3) ,I.'t - .',l SameasPID 1 5.0% Basic,

— — Standard,
Integration time (PID 3) 'I - _.'t 120s High function
Derivative time (PID 3) '., - ."l 30s
Manual reset (PID 3) - ,l.' - ."l 50.0 %

* For presence of the decimal point, when [ 2 3: PID Decimal point position] is set (Continue on next page.)
at“0’" the decimal point does not exist. When this setting is set at 1", the decimal

point exists.
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Item (Bank) Display Contents Initial value User level

MV low limit (PID 3) A ,I :'I SameasPID 1 0.0% Standard,
— — . High function

MV high limit (PID 3) a ,L'l - _.'l 100.0 %

Cool-side proportional ’IJ - ."l’i' Sameas PID 1 5.0% Basic,

band (PID 3) - Standard,

Cool-side integration time ) -3r 120s High function

(PID 3) -

Cool-side derivative time ,.’ - ."l,i' 30s

(PID 3) - T

Cool-side MV low limit o ,l _"l,l' SameasPID 1 0.0% Standard,

(PID 3) - High function

Cool-side MV high limit aH _'ll’l' 100.0 %

(PID 3) T T

Proportional band (PID 4) ,I_'l - i_'l SameasPID 1 5.0% Basic,

— Standard,
Integration time (PID 4) -y 120s High function
Derivative time (PID 4) ‘__f - l_'l 30s
Manual reset (PID 4) - ,l_' - I_'l 50.0%

MV low limit (PID 4) A ,i - i_'l SameasPID 1 0.0% Standard,
- High function
MV high limit (PID 4) [N 100.0 %
o 1
Cool-side proportional ,IJ - !.'I’I‘ SameasPID 1 5.0% Basic,
band (PID 4) - Standard,
Cool-side integration time |} - L{ I~ 1205 High function
(PID 4) B
Cool-side derivative time ,_{ - I_,l,I' 30s
(PID 4) - -
Cool-side MV low limit o ,I "“- SameasPID 1 0.0 % Standard,
(PID 4) - High function
Cool-side MV high limit aH i_“' 100.0 %
(PID 4) T
Proportional band (PID 5) ,I.'l - i." SameasPID 1 5.0% Basic,

— = Standard,
Integration time (PID 5) ll - I_.’ 120s High function
Derivative time (PID 5) d - i:’ 30s
Manual reset (PID 5) - ,l_' - II' 50.0 %

MV low limit (PID 5) A ,l - IZ' SameasPID 1 0.0% Standard,
. —— . High function

MV high limit (PID 5) a H - l-_' 100.0 %

Cool-side proportional ,U - !.'“I' SameasPID 1 5.0% Basic,

band (PID 5) - Standard,

Cool-side integration time |} - C I~ 120s High function

(PID 5) -

Cool-side derivative time ‘_f - l_'“l' 30s

(PID 5) - 0T

Cool-side MV low limit o ’l i_'“!' SameasPID 1 0.0 % Standard,

(PID 5) -t High function

Cool-side MV high limit aH i.'“!' 100.0 %

(PID 5) T

(Continue on next page.)
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Item (Bank) Display Contents Initial value User level
Proportional band (PID 6) 9 _  |SameasPID 1 5.0% Basic,
rd Standard,
Integration time (PID 6) '1 - ’::' 120s High function
Derivative time (PID 6) 'l _C 30s
[y ]
Manual reset (PID 6) - ,:_' _ ’:_" 50.0 %
MV low limit (PID 6) ) _ T |SameasPID1 0.0 % Standard,
oLC - o - .
High function
MV high limit (PID 6) o_C 100.0 %
[ ]
Cool-side proportional 7 _ 1 |SameasPID 1 5.0% Basic,
band (PID 6) ! e Standard,
Cool-side integration time |1 _ =~ 120's High function
(PID 6) s
Cool-side derivative time 4 - Cr 30s
(PID 6) oL
Cool-side MV low limit _ 1 1 |SameasPID1 0.0 % Standard,
(PID 6) b High function
Cool-side MV high limit L 100.0 %
[N
(PID 6)
Proportional band (PID 7) 1 _ 77 |SameasPID 1 5.0% Basic,
d ! Standard,
Integral time (PID 7) -7 120s High function
Derivative time (PID 7) _'1 I | 30s
L ]
Manual reset (PID 7) - ,:_' _ "4 50.0%
MV low limit (PID 7) ) _ 7|SameasPID 1 0.0 % Standard,
oL l . ]
High function
MV high limit (PID 7) .7 100.0 %
o ]
Cool-side proportional 7 _ 711 |SameasPID 1 5.0% Basic,
band (PID 7) ! ' Standard,
Cool-side integration time |1 _ =77 120s High function
(PID 7) Pk
Cool-side derivative time _, ) 30s
(PID 7) B
Cool-side MV low limit _ 1 71 |SameasPID 1 0.0 % Standard,
(PID 7) oL L High function
Cool-side MV high limit SN e i 100.0 %
(PID7) D R N
Proportional band (PID 8) o _ 3 |SameasPID 1 50% Basic,
d = Standard,
Integration time (PID 8) /- E'l 120s High function
Derivative time (PID 8) _, o 30s
o o0
Manual reset (PID 8) - ,:_' _ ,::': 50.0 %
MV low limit (PID 8) ) _ 7 |SameasPID1 0.0 % Standard,
oL O . .
High function
MV high limit (PID 8) A ,I_'t - ,I_"l 100.0 %

(Continue on next page.)
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Item (Bank) Display Contents Initial value User level
Cool-side proportional o _ 0 |SameasPID 1 5.0% Basic,
band (PID 8) 5oL Standard,
Cool-side integration time |, = - 120's High function
(PID 8) ;T aL
Cool-side derivative time o 30s
(PID 8) d-&0
Cool-side MV low limit 4 3/ |SameasPID 1 0.0 % Standard,
(PID 8) LLL High function
Cool-side MV high limit T =T 100.0 %
(PID 8) o0
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display and setting can be configured.

When the control method is other than the ON/OFF control (£ £~ L # 0), the

e [... for cool side] related items can be displayed and set when [ 25 Heat/Cool
control] is set to [1: Enabled].

o When the Integration time (; - - ) is set at “0 s” or Cool-side integration time
(0 - -£L)issetat “0s” in the Heat/Cool control, no integration control action is
performed. The Manual reset (- £ - _) can be used in both the heat and cool

controls.

o Parameter settings for the cool control are displayed only when the Heat/Cool

control is set enabled.

o When the Integral time for heat side or cool side is "0 s", the operation is
processed with both Integral time for heat side and cool side set at "0s".

o If the setting is made so that the output low limit is greater than the output high
limit, the operation is performed with the low limit swapped for the high limit

automatically.

o Priorities for PID group change
Priorities for PID group change are shown below.

Priority
High Low
DI function Zone function During RSP SP group
assignment of
When PID group | > During use > | [SP group linked] | > PID group

changeis
selected.

[RSP dedicated
group selectable]

E] Handling Precautions

« If PID group change is used for an internal contact (DI), zone PID does
not function. When zone PID is used, do not use PID group change by
selecting PID group selection as the function of an internal contact (DI).




Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

B Zone PID
In the PID fixed control, the PID group auto change function by the SP or PV can
be selected.

Item (Bank) Display Contents Initial value User level
zone PID operation I~ 11 | 0:Disabled. 0 High function
(Setup bank) Lo 1: Changed by SP.

2: Changed by PV.
Zone 1 (Zone bank) I:’ i ’: -1999 to +9999 U 9999 U High function
Zone 2 (Zone bank) I:’ i ’_': 9999 U
Zone 3 (Zone bank) I:’ g _": 9999 U
Zone 4 (Zone bank) I:’ g :_': 9999 U
Zone 5 (Zone bank) I:’ g :_" 9999 U
Zone 6 (Zone bank) I:’ g ’:_" 9999 U
Zone 7 (Zone bank) l:' g "4 9999 U
Zone hysteresis 7 _ 1= |0to9999 U 5U
(Zone bank) Lo

o When the PID fixed control (£ £ £=1) is used, the display and setting can be
performed.

o When [ 2% Zone PID operation] is set at “0: Disabled”, the PID group setting of
the SP bank becomes valid.

o When the zone PID operation is set at “Enabled”” ( %=1 or 2), the PID group
setting of the SP bank becomes invalid and the PID group is automatically
changed as described in the following. Additionally, a hysteresis can be set so that
the PID group is not changed frequently by a small change of the PV or SP at a
position close to the zone set value.

PV SP
PID 8 group PID 8 group
Zone7 +———————-~~——"——1- . Zone/’4+4-—-—————f - —————
PID 7 group PID 7 group
Zone6 +——————f———————  Zonebt+———————f———————
PID 6 group PID 6 group
Zone5+—————f———————-—  ZOneS54+——————f————————
PID 5 group PID 5 group
Zone4 +—————f————————— Zone44+—-————F———————-—
PID 4 group PID 4 group
Zone3 +————f—————————  Zoned4t————f—————————
PID 3 group PID 3 group
Zone2 +———fr——————-———— One24—4f—————————————
PID 2 group PID 2 group
Zonel +—f———————————— Zonel4yfH————-——"——————
PID 1 group PID 1 group

PID group zone change by PV PID group zone change by SP

o Operation at a changeover point between zones is as shown below.
As an example, the change between PID1 and PID2 is shown.

- L 4 PID2 ® Shows that the PID group changes at this value.
i Hysteresis for zone + O Shows that the PID group changes at the point
PID1 O - -
where 1U is added to this value.

Zone 1 setpoint
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Bl Heat/Cool control

The Heat/Cool control related items, such as Heat/Cool, Heat/Cool control
deadband, and Heat/Cool change point can be set.

However, when the control output type is R1 (motor drive relay output), the Heat/
Cool control is not enabled.

Item (Bank) Display Contents Initial value User level
Heat/Cool ~ 21 77|0:Normal 0 Standard,
(Setup bank) Lok 1: Energy saving High function
Heat/Cool control deadband |/~ ¥ |-100.0 to +100.0 % 0.0% Basic,

(Setup bank) Lot Standard,

High function
Heat/Cool change point ~  Z1|-10.0to+110.0 % 50.0 % High function
(Setup bank) Lo

Note

The following shows the Heat/Cool control calculation:

’ Heating PID group‘ ’ Cooling PID group ‘

Heating/cooling

selection !
Heat/Cool change point
’ PID constant ‘ '
J i |
PV —>| PID calculation | Limiter for MV R Heating/cooling —» Heat MV
(always reverse > . > control
SP ——>  operation) high &low limits mv calculation [ Cool MV
x (PID calculation results) T
: ’Heating/cooling control deadband‘
3 ’ MV high & low limits for cooling ‘ ‘
f ’ MV high & low limits for heating ‘ ‘
o When [ 25 Heat/Cool control] is set to [1: Enabled], the display and setting can

® Heat/cool output
¢ Formulas and limits for the heat/cool MV
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be made.
o When MV > 50 %, the control is changed to the PID (heat).
o When MV < 50 %, the control is changed to the PID (cool).

o When [ 2'7: Heat/Cool] is set to [1: Energy saving], the heat/cool change is
suppressed to indirectly obtain the energy saving effect. However, when [ 2'&:
Heat/Cool control deadband] is less than 0.0 %, the energy saving effect cannot
be obtained.

o How the relationship between the output (heat) and output (cool) is made for the
PID control result (MV) is set.

“Deadband” in the explanation below refers to a heat/cool control deadband.

The cool MV and the heat MV are determined by the following formulas and the
MYV high and low limits.

Heat MV = (MV - heat/cool control change point — 0.5 X deadband) X change rate
Cool MV = (heat/cool control change point - MV — 0.5 X deadband) X change rate

100
Heat/cool control change point — 0.5 X deadband

Change rate =
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However, MV high and low limits, output low limit (cooling), and output high limit
(cooling) are related to the heat MV and cool MV as follows.

100 %

Output high limit (cooling)

MV low limit

MV high limit

- Output low limit (cooling)

0%

100 %

Note: The thick line and thick dotted line represent heat MV and cool MV respectively.

o MV low limit < heat MV < MV high limit

 Output low limit (cooling) < cool MV < output high limit (cooling)

o Use the controller within the following range: 0.0 < heat/cool control change

point < 100.0.

o In the formula for rate of change, do not make the denominator = 0.

Regardless of the heat/cool control change point setting, 50 % of MV is always the

point at which the PID group switches.

@ Examples of output
100.0 % 100.0 %

Cool MV ——> <—1— Heat MV

0.0%

0.0 %

0.0 % 500%  100.0 % MV

Figure 1.
Deadband = 0.0 %
Heat/cool control change point = 50.0 %

Absolute value

of the deadband
100.0 % 100.0 %
Cool MV — E L Heat MV
0.0% ! 0.0%
0.0% 50.0%  100.0 % MV
Figure 3.

Deadband < 0.0 %
Heat/cool control change point = 50.0 %

Deadband
100.0 % 100.0%
Cool MV — Co ~—— HeatMv
0.0% - 0.0%
0.0 % 500%  100.0 % MV
Figure 2.

Deadband > 0.0 %
Heat/cool control change point = 50.0 %

100.0 %

Cool MV ——>

333%
- Heat MV
0.0% 0.0%
0.0% 750% 100.0 % MV
Figure 4.

Deadband = 0.0 %
Heat/cool control change point = 75.0 %

In figure 4, when the MV is 100 %, the heat MV is 33.3 %. In this case, when the
heat/cool control change point is 50 % or more, if the MV is 100 %, the heat MV
high limit is less than 100 %. The change rate of the heat MV relative to the MV is
the same as that of the cool MV relative to the MV.
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E] Handling Precautions
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« When “Heating/cooling control deadband” s less than 0 %, specify “MV high
limit for cooling” and “MV high limit for heating” so that the MV low limit is less
than 50 % and the MV high limit is 50 % or above. The limits are calculated
using the following formulas:

- MV low limit = (100 - MV high limit for cooling) x (100 - Heating/cooling
control deadband) = 200

MV high limit = (MV high limit for heating - 100) x (100 - Heating/cooling
control deadband) = 200 + 100

(If the result of calculation is less than 0.0 % or more than 100.0 %, it is
handled as 0.0 % and 100.0 %.)

Ex. 1:  When deadband =-25 %, MV high limit for cooling = 80 %, MV high
limit for heating = 80 %
MV low limit = (100 - 80) x (100 - (-25)) + 200 = 12.5 % « OK
MV high limit = (80 - 100) x (100 - (-25)) + 200 + 100 = 87.5 % <« OK

Ex.2: When deadband =-75 %, MV high limit for cooling = 80 %, MV high
limit for heating = 40 %
MV low limit = (100 - 80) x (100 - (-75)) + 200 = 17.5% « OK
MV high limit = (40 - 100) x (100 - (-75)) + 200 + 100 = 47.5 % <« Not
allowed

« Note that when the MV low limit and MV high limit are restricted, the actual

MV low limits for heating and cooling may be above the specified low limits
for heating and cooling. To prevent this from happening, be sure to set“MV
high limit for cooling” and “MV high limit for heating”as instructed above.
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The following AT related items can be set:

Item (Bank) Display Contents Initial value User level
MV low limit at AT L _ 1 |-10.0to+110.0% 0.0 % Basic,
(Parameter bank) FreEe Standard,
MV high limit at AT oL _ 1 |-100t0+110.0% 100.0 % High function
roecoannt

(Parameter bank)
AT type o7 L s | 0: Normal (Standard control characteristics) 0
(Extended tuning bank) FHEL 2 immediate response (Control

characteristics that respond immediately

to external disturbance.)

2: Stability (Control characteristics having

less up/down fluctuation of PV)
AT Proportional band adjust | 7 - 7 0.00 to 99.99 1.00 High function
(Extended tuning bank) L
AT Integral time adjust o 1 |0.00t099.99 1.00
(Extended tuning bank) e
AT Derivative time adjust | 7 _ _s|0.00 to 99.99 Position proportional
(Extended tuning bank) e d control model: 0.00 *,

Nonposition propor.
types: 1.00

* AT derivative time adjustment coefficient
Since the coefficient on position proportional control models (with code R1 in the control output segment of the model
No.) is originally set at 0.00, the derivative time is 0 seconds when AT is complete. To have the AT result affect control,

change the setting to 1.00.

When the control method is other than the ON/OFF control (£ & L. # 0), the
display and setting can be configured.

The manipulated variable (MV) during execution of AT can be limited by the
MV low limit at AT (k. =) and MV high limit at AT (R, o).

When the Heat/Cool control is not used, the MV becomes a value limited by both
the MV low limit at AT (R, oL )/MV high limit at AT (§%, =) and MV low
limit (=& - _ )/MV high limit (=X - _) of the PID constant.

When the Heat/Cool control is used, the MV becomes a value limited by the MV
low limit at AT (F%. =L )/MV high limit at AT (F£. o M), the heat MV becomes

a value limited by the MV low limit (= - _ )/MV high limit (=X - _) of the PID
constant, and the cool MV becomes a value limited by the cool-side MV low limit
(wi. _£)/cool-side MV high limit (=, _£) of the PID constant.

The AT type (R k. £4) is a setting item that the PID constant of the control
characteristics suitable for the system is calculated by the AT.

Set value 1 (immediate response) is adjusted to the process that the heater heating
directly affects the PV to aim at the adjustment considering the immediate response.
Set value 2 (stability) is adjusted to the process that the heater heating indirectly
affects the PV to aim at the adjustment considering the stability.

If the setting is made so that the MV low limit at AT is greater than MV high
limit at AT, the operation is performed with the low limit swapped for the high
limit automatically.

Note

When compared to the AT functions of Azbil Corporation's older models, set
value 1 (immediate response) is close to the SDC10 and set value 0 (normal) is
close to the SDC20/21 and SDC30/31.
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The following figure shows the conceptual diagram expressing differences in
control result using the PID constant calculated by each AT type:

SP

PV
AT type=1
(Immediate response)

AT type = 0 (Normal)

™~

AT type = 2 (Stability)

Time

Difference in PV change when SP is changed.

R ]

For the AT Proportional band adjust (% - F), AT Integral time adjust (F%-/),
and AT Derivative time adjust (5 & - =), the value that the PID constant
calculated by the AT is multiplied by each coefficient is written into the set value
of the PID constant. However, the coefficient must be a value in the PID constant
setting range.

Note
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o In the Heat/Cool control, it is possible to execute the AT only on the heat or
cool side.

o Setting that the AT is activated for only the heat PID constant in the Heat/
Cool control:
50.0 % <MV low limit at AT (F%.=L) < MV high limit at AT (5

L(

Lo
Y=

)

o Setting that the AT is activated for only the cool PID constant in the Heat/
Cool control:
MV low limit at AT (F£.=L) < MV high limit at AT (Fk,

- bt
oo

) <50.0 %

For details about AT,
(> M Auto tuning (AT) stop/start (p. 5-11) and 5-4 Auto Tuning (AT)
Function (p. 5-30).
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This Just-FiTTER function provides the effect of the overshoot suppression and the
following items can be set:

Item (Bank) Display Contents Initial value User level
Just-FiTTER assistance [ g 0to 100 0 Standard,
coefficient S ("0": JF function disabled) High function
(Extended tuning bank)

Just-FiTTER settling band (1 _1]0.00to 10.00 % 0.30 % High function
(Extended tuning bank) Jr.ou

H RationalLOOP

o When the control method is other than the ON/OFF control (£ & 1. # 0), the
display and setting can be configured.

o Function of Just-FiTTER assistance coefficient (u{F,zws)
When the Just-FiTTER assistance coefficient (., =z ) is set to “0”, the Just-

FiTTER function becomes invalid.

When this coefficient is “1” or more, the effect of the overshoot limit/restraint/
control becomes larger as the coefficient becomes larger.

o Function of Just-FiTTER settling band (/¥ &)
When the % value of the width of the absolute value deviation to the PV range is
larger than the set value, the Just-FiTTER function is started. When this value
is smaller than the set value, this is judged as that the PV is settled by the Just-
FiTTER function.

This RationaLOOP function suppresses the unstable trend if the immediate
response to external disturbance is increased by the high precision control logic.
The following items can be set:

Item (Bank)

Display

Contents

Initial value

User level

Control algorithm
(Extended tuning bank)

-t

)

)
g

U
[

0: PID (Conventional PID)

1: RationaLOOP (High-performance PID)

0

Standard,
High function

o When the control method is other than the ON/OFF control (£ == .. # 0), the

display and setting can be made.

H SPlag
This SP lag function suppresses changes in MV when the SP is changed. The
following items can be set:
Item (Bank) Display Contents Initial value User level
SP lag constant C o 0 0.0t0999.9 0.0 High function

(Extended tuning bank)

L
-

Lo

(No effect when set at“0.0")

o When the control method is other than the ON/OFF control (£ =~ .. # 0), the
display and setting can be made.

()

o Function of SP lag constant (5, L %)
When the SP lag constant is set at "0.0", the SP lag function becomes invalid.

When this value is "0.1" or more, changes in MV when the SP is changed become

smaller and the effect of the overshoot suppression becomes larger as the value
becomes larger.
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5-4 Auto Tuning (AT) Function

The auto tuning (AT) function is used when the PID constants are set automatically with the control method set at
“Fixed PID” ([£ £ L = 1]).
The AT function can be used when the control method is set to “Fixed PID”.

B Starting procedures

(1) Make sure that the PV input or operation end (heater power, etc.) is
controllable.

(2) Usingthe [~ = -] setup of the mode bank, multi-status display, and LED
monitor, make sure that the operation is in the RUN mode. If the indicator
[rdy] is lit and the operation is in the READY mode, change the mode to the
RUN mode.

(3) Make sure that the mode indicator [man] is off and the operation is in
the AUTO mode. If the indicator [man] is lit and the operation is in the
MANUAL mode, change the mode to the AUTO mode.

] ¢

(4) Set the parameter setting [x Stop/Start selection] to “AT start ([Fx] =

B Stopping procedures

The AT function is completed automatically. To stop the AT function, which is
running, change the parameter setting [Fx Stop/Start selection] to AT stop ([F£]
= [Fk.oF]). Additionally, the AT function is stopped when changing the READY
mode to the MANUAL mode.

@ Display during execution of AT

The decimal point at the 1st digit of the upper display (right end digit) flashes twice
repeatedly while the AT function is running. When the AT function is completed
and the PID constants are changed, this LED goes off.

azbil 8DC36 azbil sDC3s
o man O pv
P O
e>—LED w0
of I
out O
e3 O
sp O
ot O
man rsp evi ev2 evd ot of2 [out o ]
O 00 O0O0O0O0 o2 0
mode display ‘mode display
enter O
dYAO o el
5 @ OLYaO

@ Operation during execution of AT

The AT function calculates the PID constants using the limit cycle.

(1) When the AT function is started, a point, where the SP and PV deviations
are split to “2:1”; is determined as ON/OFF change point of the manipulated
variable (MV).

(2) When the limit cycle is judged as stable, the PID constants are changed and the
AT function is completed.
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PV &

SPhf——Sm—————————
1/3

2/3 .
Insufficient Stable !
————— - stability gycle
a A :Ti me
AT start Normal end

In the Heat/Cool control, the AT function is run in the status that both the heat MV
and cool MV are operated.

In the first half, the MV is changed to the MV low limit/MV high limit. In the
latter half, the MV is changed in a slightly narrow range.

The following Figure shows an example of the AT execution when the Heat/Cool
control deadband is 0.0 %, Heat/Cool control change point is 50.0 %, MV low limit
is 0.0 %, and MV high limit is 100.0 %:

MV (%)
100.0

50.0

0.0

Time
Heat MV (%)
100.0

50.0 &

0.0

Time
Cool MV (%)
100.0
50.0
00 Time
PV
AT is running.
SP change
point e —
11—
Time

E] Handling Precautions
« Before starting the AT function, put the PV input and/or actuator (heater
power, etc.) in the controllable status.

o When the control method is set at “ON/OFF control” ([ £~ ..] = 0), the AT
function cannot be started. To operate the AT function, set the control
method to “Fixed PID” ([L - L1 =1).

« To start the AT, it is absolutely necessary that the operation is in the
READY mode and AUTO mode, and no PV input errors occur.

« If the mode is changed to the READY mode or MANUAL mode or if the PV
input error or power failure occurs during execution of the AT function,
the AT function is stopped without changing of the PID constants.
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5-32

« On position proportional control models (with code R1 in the control output

DN

segment of the model No.), the factory setting for 7% - = (AT derivative time
adjust) in the Extended tuning bank is 0.00, and therefore the derivative
time is 0 seconds when AT is complete. To have the AT result affect control,
change the Rk - & setting to 1.00 and re-execute AT. For details,
(> W Auto tuning (AT) (p. 5-27).
When the Heat/Cool control is not used, the MV becomes a value limited
by both ranges, one range is between the MV low limit at AT (7' £, =) and
MV high limit at AT (7' £, = 4), and the other is between the MV low limit
(=4 - _)and MV high limit (=~ - _) of the PID constant. When there are no
common portions in two ranges, the AT function is stopped automatically.
When the Heat/Cool control is used, the MV becomes a value limited by
the MV low limit at AT (%&£, 5£)/MV high limit at AT (5 &, = %), the heat MV
becomes a value limited by the MV low limit (= = _ )/MV high limit (=~ - _)
of the PID constant, and the cool MV becomes a value limited by the Cool-
side MV low limit (=1, _£)/Cool-side MV high limit (=, _{) of the PID
constant.
When the MV low limit at AT (5, 54)/high limit (F'£, o 5), MV low limit
(=+. = _)/high limit (5~ - _), Cool-side MV low limit (s, _{)/Cool-side MV
high limit (=X, _£) of the PID constant are set unevenly, the PV may not be
changed up or down even though the MV is changed by the AT. In this case,
the AT is kept continued. Then, stop the AT manually, set the high limit and
low limit of the manipulated variable again, and restart the AT.
The number of limit cycles and period of time from the AT start to AT end
may vary depending on the control subject.
The MV ON and OFF are repeated several times during execution of the
AT function to perform the limit cycle. (The OFF operation described here
means MV limited by the MV low limit at AT ([5k, = .]) or MV high limit
at AT ([=..]). The default setting before shipment is “0 %". Additionally,
the ON operation described here means MV limited by the MV high limit
at AT ([F'£, o ~]) or MV high limit at AT ([5+]1). The default setting before
shipment is“100 %". If this AT operation does not function correctly, take
either of the following measures:
(1) Change the MV low limit at AT ([~ £. =£]) or MV high limit at AT

([, = 1) to an appropriate value, and then start the AT function.
(2) Set the PID constants manually without use of AT.

The AT progress value can be seen in the operation display mode.

For details,

> W Operation displays in section 6- 1 List of Operation Displays

(p. 6-1).

When the Heat/Cool control is not used, the AT progress value
decrements from [4] during execution of the AT function and becomes [0]
at completion of the AT function.

When the Heat/Cool control is used, the AT progress value decrements
from [8] during execution of the AT function and becomes [0] at
completion of the AT function.

In both cases, the AT progress value may be “1” or “0” when the AT process
is in the transient status.

Appropriate PID constants cannot be obtained depending on the control
subject. If this happens, set the PID constants manually.

The MV ON/OFF change point determined when the AT function is
started does not change even though the SP is changed while the AT is
running. For details about AT function,

(> W Auto tuning (AT) stop/start (p. 5-11) and B Auto tuning (AT)

(p. 5-27).
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5-5 Set Point (SP)

The following shows the functional block diagram of the SP. For details about step operation,

(> 5-6 Step Operation (p. 5-44).

LSP system group RSP input type
(Setting: Setup £ 35) (Setting: Setup £ &)

One LSP group exists. Two or more LSP groups exist. l

DI Assignment of LSP group RSP hlghaI;:::;/low limit

Lser . selection provided/not provided. (RSP mode only)
(Setting: SP 57 {) (Setting: DI Assignment =} £, ¢ Y
toc 5. {) l
DI Assignment is DI Assignment is
not provided. provided. RSP scaling
i
(Setting: Setup £ { { to £ {2)
(Lsseit?rzgf'fsgugr?gfg Logical operation of DI
number in operation (Settlng:GeneraI DI
display mode) Assignment)

\ RSP ratio

LSP1to8 (Setting: Parameter =7’

(Setting: SP 5%/ { to 5FF) l

v
RSP bias

LSP value in use (Setting: Parameter & &)

' I

SP ramp unit (Setting: Setup £ #2)
SP ramp-up/ramp-down (Setting: Parameter RSP high limit/low limit
5P, 5P) (-10 to +110 % of scaling)

e

' !

DI Assignment of SP ramp enabled/disabled.

(Setting: DI Assignment =} &, { to i} 3. {) RSP

)

LSP/RSP mode selection

-

SP high limit/low limit
(Setting: Setup £47, £135)

v

SP

Note

LSP is a local SP and shows that the data is retained inside this unit.

On the contrary, SP by the analog input from the outside is called RSP or remote SP.
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B SP setup in operation display mode

The set value for LSP in use of LSP1 to 8 can be set.
The LSP set value is different from the SP display value during SP ramp. However,
the set value is displayed while the key is being operated to change the setting.

Item (Bank) Display Contents Initial value User level
SP (Operation display) PVis SP low limit to SP high limit U ou Basic,
shown on Standard,
the upper High function
display.

H LSP system group

o When [bit 1: SP display] of [ ¥~ PV/SP display setup] is set at "1" (display is
provided), the display and setting can be made.

o The SP cannot be set in the RSP mode.

The LSP system group can be selected.

Item (Bank) Display Contents Initial value User level
LSP system group ~ Jri1|1to8 1 Basic,
(Setup bank) Lo Standard,
High function

B SP ramp type

Either the standard ramp or multi-ramp can be selected.
Additionally, for details about step operation,
> 5-6 Step Operation (p. 5-44).

Item (Bank) Display Contents Initial value User level
SP ramp type ~ 2 1| 1:Multi-ramp 0 High function
(Setup bank) LSty Step operation The step operation is

stopped when the power is turned ON
again (READY).

3: Step operation The step operation is
recovered when the power is turned ON

again.

o When this setting is set at “0”, the ramp-up and ramp-down use only one setting
group (SP ramp-up and SP ramp-down of parameter bank) even though one LSP
group or multiple LSP groups are used.

o When this setting is set at “1”, the ramp setting (ramp 1 to 8 of SP bank) common
to the up/down to be set by LSP group is used.

B RSP input range type

The RSP input signal type can be selected.

Item (Bank) Display Contents Initial value User level

RSP input range type - 117|0:4t0 20mA 0 Basic,

(Setup bank) L " 19.0t0 20 mA Standard,
2:0to5V High function
3:1to5V
4:0to 10V
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o When the model provides the RSP input, the display and setting can be
performed.
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B RSP range low limit/high limit

The scaling of the RSP input can be set.

(Setup bank)

2 [-1.999 to +9.999 (3 digits after the decimal

point)
The decimal point position is the same as
that of the PV.

Item (Bank) Display Contents Initial value User level
RSP range low limit ~ 1 1[-1999 to +9999 (No decimal point) ou Basic,
(Setup bank) L " 111999 t0 +999.9 (1 digit after the decimal Standard,
point) High function
-19.99 to +99.99 (2 digits after the decimal
point)
RSP range high limit 1000 U

o When the model provides the RSP input, the display and setting can be
performed.

o The following shows the relationship between the RSP input and RSP based on
the range low limit and high limit settings.

T

|

RSP RSP
High limit High limit
Low limit Low limit
— Input (%) —» — ; Input (%) —»
40 0 100 110 T 100 110
B RSP ratio and RSP bias
The RSP ratio and RSP bias can be set to correct the RSP.
Item (Bank) Display Contents Initial value User level
RSP ratio _ 73 |0.001t09.999 1.000 Standard,
(Parameter bank) s High function
RSP bias L) [-1999to+9999 U ouU
(Parameter bank) LrL

o When the model provides the RSP input, the display and setting can be
performed.

o Details of RSP ratio and RSP bias calculation

Assuming that the calculation input is RSPin, the calculation result is RSPout, the
RSP ratio is RA2, and the RSP bias is BI2, the following calculation formula is
obtained.

RSPout = (RSPin X RA2) + BI2
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H RSP filter

This RSP filter is a primary delay filter to be used if the RSP deflects finely due to effect
of the noise. As this set value is made larger, the RSP to be used for control of this unit
becomes difficult to change. Normally, the RSP filter is used with the initial value (0.0).

Item (Bank)

Display

Contents

Initial value

User level

RSP filter
(Parameter bank)

[ngy]

- L

)

~
iy

0.0t0 120.0

0.0

Standard,
High function

H RSP low limit/high limit and RSP low limit/high limit alarms

Bl RSP and LSP1to 8

o When the model provides the RSP input, the display and setting can be performed.

OUT =OUT.; + (IN - OUT.1)/(T/ Ts +1)

IN: Input to the filter

OUT:  Current filter calculation output
OUT.;: Previous filter calculation output
T: Filter set value (s)

Ts: Sampling cycle time (0.1 s)

The RSP low limit and RSP high limit are provided for each RSP input type.
Basically, -10 %FS of each range is the RSP low limit and +110 %FS of each range is
the RSP high limit.
For details,

(> M Behavior in case of RSP input failure (p. 10-4).
The RSP is limited so that it is in a range from the RSP low limit to the RSP high
limit. If the RSP before the RSP ratio, RSP bias, and RSP filter are activated is larger

than the RSP high limit in the RSP mode, the RSP high limit alarm (

D g

FLO%) occurs.

If this RSP is smaller than the RSP low limit, the RSP low limit alarm (5 L535)
occurs. (Both the RSP high limit alarm and RSP low limit alarm do not occur in
the LSP mode.) When the RSP is used as SP in the RSP mode, the limiting with the

SP low limit and SP high limit also becomes valid.

The RSP display and eight groups of LSP setup values can be set.

Item (Bank)

Display

Contents

Initial value

User level

RSP
(SP bank)

RSP (Remote SP)
Setting disabled.

LSP
(SP bank)

SP low limit to SP high limit

ou

ou

ou

Basic,
Standard,
High function

ou

ou

ou

ou

ou
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o When the model provides the RSP input, the RSP can be displayed and set.
o The display and setting can be made for the LSP system group selected in [£ 3£
LSP system group].
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The PID group numbers to the RSP and eight groups of LSPs can be set.

Item (Bank)

Display

Contents

Initial value

User level

PID group No. (RSP)
(SP bank)

[

A

]
)

-

o
L

PID group No. (LSP)
(SP bank)

[

(]

]
)

-

_
o
-

~—
L
———

-
o
=

iy

-
L
T

_
=
[N

-
L
-

LU
=
l-

I
~

-
L
———

.‘
y
K]

-
'_l
———

|

LU

D
Py
D

-
'-.l
———

-
Qo
-

~——
L
———

o
gy
u]

[
g
12

1to8

1

Standard,
High function

H LSP group number

o When the model provides the RSP input, the PID group number (RSP) can be
displayed and set.

o The PID group numbers (LSP) for the LSP system groups selected in [ 3&: LSP
system group] can be displayed and set.

The LSP group number can be set.

1 to LSP system group

Item (Bank) Display Contents Initial value User level
LSP group No. P Co Numeric value at the rightmost digit of the 1 Basic,
(Operation display) L display. Standard,

High function

o When [{ 38 LSP system group] is set at “2” or more and [bit 2: LSP group
number display] of the PV/SP display setup (setup £ 7~) is set at “1” (display is
provided), the display can be made.

o When the display is possible and the DI Assignment of the LSP group selection is
not performed, the setting can be made.
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H DI Assignment of LSP group selection

The LSP group selection can be set for internal contacts 1 to 5 using the DI

Do
-

-
(M|
-

Assignment.

Item (Bank) Display Contents Initial value User level
Internal contact 1to 5 4 1! 0: No function 0 Basic,
Operation type L L 112 1LSP group selection (0/+1) Standard,
(DI Assignment bank) , 9 4% LSP group selection (0/+2) 0 High function

n:fn L. 1| 3:LSP group selection (0/+4)
410 20: Other functions
oy 3 0
[ =
0
g4
0
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o Details of LSP group selection with the internal contact function

The following shows the LSP group selection value according to the ON/OFF
status of each internal contact:

LSP group selection (0/+1)
LSP group selection (0/+2)
LSP group selection (0/+4)

OFF:0 ON:1
OFF:0 ON:2
OFF: 0 ON:4

The value, that "1" is added to the sum of the LSP group selection values
according to the ON/OFF status of each internal contact, becomes the LSP group
number.
For example, when the sum of LSP group selection values of internal contact 1 to
5is "1", the LSP group number becomes "2". However, if this value exceeds the
value set in [ 3&: LSP system group], LSP groups, the number of which is the

I xN

same as the value set in [\ 3&:

LSP system group], are selected.

o Even though the LSP system group is "1", the display and setting can be made, but
the LSP group selection with the internal contact function becomes invalid.
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The unit of the SP ramp-up/ramp-down can be set.

Item (Bank) Display Contents Initial value User level
SP ramp unit ~ 3 31(0:0.1U/s 1 High function
(Setup bank) L 4L 1101 Umin
2:0.1U/h

 "0.1 U" shows that the decimal point position is shifted one digit rightward as
compared with the PV.

Example: When the thermocouple input is in a range of -200 to +1200 °C, "0.1 U" is

"0.1°C".

Example: When the DC voltage input is in a range of 0.0 to 100.0, "0.1 U" is "0.01".

For the relationship between the decimal point position and the type of PV input

range, refer to the next section, “B SP up ramp/down ramp.”

E] Handling Precautions
When using the DC voltage/DC current input with setting of 3 digits after
the decimal point, "0.1 U" is "0.0001".
However, the SP ramp-up/SP ramp-down setting cannot display 4 digits
together with the decimal point, so the value is displayed without the
decimal point.

B SP up ramp/down ramp

The SP ramp-up and ramp-down can be set.

Item (Bank) Display Contents Initial value User level
SP up ramp (U/min) C 1 [0.0U:Noramp 00U High function
(Parameter bank) S 0.1t0999.9U
SP down ramp (U/min) o |(Theunit of the ramp time is selected using 0.0U
(Parameter bank) ="t Ithe SPramp unit)

o The SP ramp-up/ramp-down setting is valid when [ 3 {: SP ramp type] is set at
“0: Standard”

o When an initial value of “0.0 U” is set, the SP ramp function does not function.
Therefore, when the ramp-up setting is set to “0.1 U” or more and the ramp-
down is set to “0.0 U”, the SP ramp function is enabled only during the ramp-up
and disabled during the ramp-down. Additionally, the reverse operation can also
be set so that the SP ramp function is enabled only during the ramp-down and
disabled during the ramp-up.

Xl

Regarding the setting for the number of digits after the decimal point (£ %), the
SP ramp display shows one digit more than is shown for the PV. For linear input,
if £ 04 is set for 3 digits after the decimal point, no decimal point is displayed in
the SP ramp value, but all 4 displayed digits are after the decimal point.

The unit for the SP ramp can be selected from every second, every minute, and
every hour in £ 32 of the SETUP bank.

The table below shows how the decimal point position varies depending on the
PV input range.
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8¢ (PVinput range type) £ 8 (Decimal point position) SR (SP ramp up) %P d (SPramp down)

2 (0to 1200 °C) Setting disabled 0.0 t0 999.9 0.0 t0 999.9
3 (0.0 to 800.0 °C) 0 (No decimal point) 0.0 t0 999.9 0.0 t0 999.9

1 (1 digit after the decimal point) 0.00 to 99.99 0.00 to 99.99
88 (0to 10V) 0 (No decimal point) 0.0 t0 999.9 0.0 t0 999.9

1 (1 digit after the decimal point) 0.00 to 99.99 0.00 to 99.99

2 (2 digits after the decimal point) 0.000 to 9.999 0.000 to 9.999

3 (3 digits after the decimal point) 0.0000 to 0.9999 0.0000 to 0.9999

o The ramp is started assuming that the current PV value is used as start point
when the SP ramp-up or ramp-down is possible under the following conditions.

The power is turned ON.

READY+AUTO status is changed to RUN+AUTO status.
RUN+MANUAL status is changed to RUN+AUTO status.

The AT function is completed (both normal end and forced stop).

Example: (1) When READY is changed to RUN with SP=100 °C, PV=25 °C,
SPU=0.0, and SPd=1.0, the PV is not started.

(2) When READY is changed to RUN with SP=50 °C, PV=100 °C,
SPU=0.0, and SPd=1.0, the PV is started.

o The SP ramp does not function for remote SP.

[I] Handling Precautions

Before changing the slope of the SP ramp, make sure that SP ramping is not
in progress.

If the setting is changed while SP ramping is in progress, the SP may change
suddenly.
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The SP multi-ramp set values can be set for eight groups of LSPs.

Item (Bank)

Display

Contents Initial value User level

Ramp
(SP bank)

_
-
Oy
——
A
-

'10.1t0999.9 U High function
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-
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2
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.

D)

0.0 U: No ramp. 00U Standard,

(The time unit of the ramp is selected using 0.0U
the SP ramp unit.)

00U

00U

00U

00U

00U

00U

o When [£ 3 {: SP ramp type] is set at “1: Multi-ramp’, the display and setting can
be performed.

o In the standard ramp, the ramp-up and ramp-down are set individually.
However, in the multi-ramp, the ramp common to the up and down is set.

o When this setting is set at “0.0 U”, the SP ramp does not function.

«

° I

7=, " corresponds to LSP1 while

e

-, &7 corresponds to LSP8.

o “0.1 U” shows that the decimal point position is shifted one digit right from the
decimal point position of the PV.
For example,
(> W SP up ramp/down ramp (p. 5-39).

For details about conditions to start the ramp assuming that the current PV value

is used as start point,
(> M SP up ramp/down ramp (p. 5-39).

[

Handling Precautions

Before changing the slope of the SP ramp for the selected LSP No. when the
multi-ramp is selected, make sure that SP ramping is not in progress.

If the setting is changed while SP ramping is in progress, the SP may change
suddenly.
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SP

SP achievement SP change

SP-2 -
SP change
“<——Ramp 2

SP-1

<——Ramp 3

SP achievement

LSP1 group LSP2 group LSP3 group

LSP change and multi-ramp

Note

The multi-ramp function is applicable to an application that changes the SP change
timing using the external switch or communication when performing the pattern
operation as shown above.

To set the SP value hold time,

(7 5-6 Step Operation (p. 5-44).
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H SP low limit/high limit

The SP low limit and high limit can be set to limit the SP range.

Item (Bank) Display Contents Initial value User level
SP low limit I~ 17 77| PVrange low limit to PV range high limit PV range low limit Standard,
(Setup bank) Lo High function
SP high limit I~ 1710 | PVrange low limit to PV range high limit PV range high limit | Standard,
Lo . .
(Setup bank) High function

o If the setting is made so that the SP low limit is greater than the SP high limit,
the operation is performed with the low limit swapped for the high limit
automatically.

E] Handling Precautions

When [£ £ {: PV input range type] is set, the SP low limit and high limit are

initialized.

H DI Assignment of SP ramp enabled/disabled

The SP ramp enabled/disabled can be set for the internal contact function using the
DI assignment.

Item (Bank) Display Contents Initial value User level
Internal Contacts 1to 5 4} ¢ | 0: No function 0 Basic,
Operation type L1k tssp ramp enabled/disabled. Standard,
(DI Assignment bank) ! ,:' ! 1to 12, 14 to 20: Other functions 0 High function

oy 0

gl 4.
0

di M
g 0

al 5

o Details of SP ramp enabled/disabled with internal contact function
The following shows the SP ramp enabled/disabled setting with the internal
contact ON/OFF:
OFF: SP ramp enabled. ~ ON: SP ramp disabled.
The SP ramp enabled/disabled is set for only one internal contact.

o When the SP ramp is set disabled, the SP ramp operation is stopped and the SP
value becomes the final SP.
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5-6 Step Operation

.|

Use of up to eight SP groups makes it possible to perform the step operation, in which the SP is changed, as shown
in the Figure below.

The step operation is set according to the LSP, ramp, and time of each step.

Additionally, the PID group No. to be used for each step can also be set.

In the step, the portion where the SP has the ramp is called “RAMP” and the portion where the SP is the constant
value is called “SOAK”.

(The following Figure shows the RAMP and SOAK portions of step 5.)
SP

RAMP portion of step 5

/ SOAK portion of step 5

Time
. Step1 Step 2 Step3 Step 4 Step 5 Step 6 Step7 Step 8

E] Handling Precautions

« The step operation functions in the RUN mode. In the READY mode, the
operation is stopped at the top of step 1.

B LSP system group

The number of steps for the step operation can be determined using the LSP system

group.
Item (Bank) Display Contents Initial value User level
LSP system group ~ Ir1|1to8 1 Basic,
(Setup bank) L Ju Standard,
High function
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Whether or not the step operation is performed can be selected.
Additionally, the operation when the power is returned after a power cut
occurrence during step operation can also be selected.

Item (Bank) Display Contents Initial value User level
SP ramp type ~ I 1|0:Standard 0 High function
(Setup bank) Lot 1: Multi-ramp

2: Step operation The step operation
is stopped when the power restarts
(READY).

3: Step operation The step operation is
recovered when the power restarts.

« To make the step operation enabled, “2” or “3” is set.

o In case of set at “2”, the operation is stopped (READY mode) and returned to the
top of the step when the power is returned after the power cut occurs while the
step operation is running (RUN mode).

e In

case of set at “3”, the operation is restarted from the step before a power cut

occurs when the power is returned after the power cut occurs while the step
operation is running (RUN mode). However, the SP and time before the power
cut cannot be returned completely and the step operation is restarted as described
in the following:

If the operation before the power cut is SOAK, the operation is restarted from
the beginning of the SOAK portion. If the operation before the power cut is
RAMP and the PV alarm (FL% {/£2) does not occur, the RAMP operation

is restarted from the SP same as PV. If the operation before the power cut

is RAMP and the PV alarm (RLL {/£2') occurs, the operation moved to the
SOAK portion next to the RAMP.

Handling Precautions

« The operation of this unit with the setting set at “3" (step operation,
operation is recovered when the power restarts) is different from that
of Azbil Corporatin’s digital programmable controller model DCP-series
(DCP31/32, DCP551/552). The DCP-series functions so that the SP, RAMP,
or SOAK elapse time immediately before the power cut continues even
after the power has been turned ON again. However, this unit functions
so that the operation is returned to the start point of the RAMP or SOAK
portions, which has been operated immediately before the power cut has
occurred.

o When the setting is set at “3” (step operation, operation is recovered when

the power restarts), it is also necessary to carefully check the number

of EEPROM (nonvolatile memory) writing cycles. When the operation

step proceeds in the RUN mode, the data is written into the EEPROM

(nonvolatile memory) every time the RAMP or SOAK is changed. If the

step operation is continued with a RAMP or SOAK operation time of

10 min or less, the erase/write cycles of EEPROM may exceed its service

life (approximately 100,000 cycles) within two years. Therefore, do not

attempt to operate the unit in such manner.

When the SP ramp type is set at “standard” or “multi-ramp” (3 { =

0, 1) and the operation mode is the RUN mode, the operation mode

is automatically changed to the READY mode if the SP ramp type is

changed to “step operation” (£ 3 { = 2, 3).

o When the step operation is set enabled, the LSP mode is fixed and the
LSP/RSP selection cannot be performed.
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B SP ramp unit

The ramp unit for the RAMP portion of the step operation can be set.

Item (Bank) Display Contents Initial value User level
SP ramp unit ~ J3(0:0.1U/s 1 High function
(Setup bank) L 4L 1101 Umin
2:0.1U/h

Bl STEP time unit

o “0.1 U” shows that the decimal point position is shifted one digit right from the
decimal point position of the PV.
Example: When the thermocouple input is in a range of —200 to +1200 °C,
“0.1 U” is equal to 0.1 °C.
Example: When the DC voltage input is in a range of 0.0 to 100.0, “0.1 U” is equal
to “0.01”

E] Handling Precautions

When the DC voltage or DC current input is used with the setting, three
digits after the decimal point, “0.1 U"is equal to “0.0001".

However, since the SP ramp-up or SP ramp-down setting cannot show four
digits after the decimal point, the setting is shown without the decimal
point.

The time unit for the SOAK portion of the step operation can be set.

Item (Bank) Display Contents Initial value User level
STEP time unit ~  J3]0:01s 0 High function
(Setup bank) Lo d s (“min. s” on the operation display)
2: 1 min (“h. min” on the operation display)
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o When this setting is set at “0”, the time setting unit of the SP bank becomes “0.1 s”

« »

o When this setting is set at “1”, the time setting unit of the SP bank becomes “s”.
The decimal point is shown between “min” (2 digits) and “s” (2 digits) of the step
remain time on the operation display.

o When this setting is set at “2”, the time setting unit of the SP bank becomes “min”.
The decimal point is shown between “h” (2 digits) and “min” (2 digits) of the step
remain time on the operation display.

E] Handling Precautions

« In the operation display mode, the step remaining time display follows
the step operation time unit setting regardless of the RAMP and SOAK
portions.

« If“1"is set, when the step remaining time is 99 minutes 59 seconds or
more, the opration display shows 99.99.

« If“2"is set, when the step remaining time is 99 hours 59 minutes or more,
the opration display shows 99.99.



B STEP PV start
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Whether or not the PV start exists and its type at start of the step operation can be

set.
Item (Bank) Display Contents Initial value User level
STEP PV start I~ 1| 0:None 0 High function
(Setup bank) Lot 1: Up start

2: Down start

o When this setting is set at “0”, the step operation is started from the SOAK
portion of step 1.

o When this setting is set at “1”, the step operation is started from the same SP as
PV in the up RAMP portion of step 1 if PV<SP-1. If PV2SP-1, the step operation
is started from the SOAK portion of step 1.

o When this setting is set at “2”, the step operation is started from the same SP
as PV in the down RAMP portion of step 1 if PV>SP-1. If PV<SP-1, the step
operation is started from the SOAK portion of step 1.

SP

SP-1 —
: : ! Time
' READY . Step1_. Step 2 ' Step 3
Operation start from SOAK of step 1
SP
SP-1 — > '
V— Ramp of $tep 1 5 1
PVatstart —=H — — —V E | !
: : . L Time
! READY | Step 1 ' Step 2 ' Step 3 '
Operation start from up RAMP of step 1
SP
PV at start —>=f— — — — :
NRamp of step 1 ) H
SP-1 . |
0 0 : — Time
. READY ! Step 1 ! Step 2 i Step 3 '

Operation start from down RAMP of step 1
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B STEP loop
Whether or not the loop exists at the end of the step operation and the operation
end status can be set.
Item (Bank) Display Contents Initial value User level
STEP loop I~ Z1C | 0:Stop (No loop) 0 High function
(Setup bank) LS Loop

2: Final step continued. (No loop)
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o When this setting is set at “0”, the operation is stopped (READY mode) if the
operation of the SOAK portion of the final step is completed.

o When this setting is set at “1”, the operation is returned to the RAMP portion
of step 1 if the operation of the SOAK portion of the final step is completed. At
this time, the RAMP operation is performed from SP to SP-1 of the final step
regardless of the setting of [ 3*: STEP PV start]. Since the number of loop cycles
is not limited, the loop operation is continued until the READY mode is selected.

o When this setting is set at “2”, the operation is continued with SP of the final step
kept remained until the READY mode is selected if the SOAK portion of the final
step is completed.
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B STEP operation LSP, PID group No., ramp, time

The SP change and PID group No. by step of the step operation can be set.

Item (Bank) Display Contents Initial value User level
SP (for LSP1) i _ ¢ |SPlow limit (Z£7) to SP high limit (Z£5) 0 Basic,
(SP bank) = ! Standard,
High function
PID group No. (for LSP1) o1 1 |1to8 1 Standard,
(SP bank) e High function
Ramp (for LSP1) _ ~ 3 1]0.0U:Noramp. 0.0
(SP bank) P 011099990
(The time unit of the ramp is selected in
the SP ramp unit.)
Time (for LSP1) L (= 1|0.0t0999.9s 0.0
(SP bank) Lot (The time unit of the step operation is set
at”0.1s")
0t0 9999 s
(The time unit of the step operation is set
at“1s")
0t0 9999 min
(The time unit of the step operation is set
at”1 min”)
SP (for LSP2) C O _ 1| Same as SP-1. 0 Basic,
(SP bank) = L Standard,
High function
PID group No. (for LSP2) o o 1 Standard,
(SP bank) rnL High function
Ramp (for LSP2) g B | 0.0
(SP bank) e
Time (for LSP2) L 1= 0.0
(SP bank) Lok
SP (for LSP3) 7 _ 3| Same as SP-1. 0 Basic,
(SP bank) = ~ Standard,
High function
PID group No. (for LSP3) oy 43 1 Standard,
(SP bank) e High function
Ramp (for LSP3) _ToOJ 0.0
(SP bank) prd
Time (for LSP3) L 1= 0.0
(SP bank) Lo
SP (for LSP4) 1 _ Lt | Same as SP-1. 0 Basic,
(SP bank) = ! Standard,
High function
PID group No. (for LSP4) o 1 Standard,
(SP bank) R High function
Ramp (for LSP4) T 0.0
(SP bank) [l |
Time (for LSP4) Loz 0.0
(SP bank) Lot

(Continue on next page.)
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Item (Bank) Display Contents Initial value User level

SP (for LSP5) C O _ | Same as SP-1. 0 Basic,

(SP bank) - - Standard,
High function

PID group No. (for LSP5) [ N g 1 Standard,

(SP bank) A High function

Ramp (for LSP5) _ o 0.0

(SP bank) [l ]

Time (for LSP5) L 1-C 0.0

(SP bank) (g N ]

SP (for LSP6) C . _ | Same as SP-1. 0 Basic,

(SP bank) = o Standard,
High function

SP (for LSP6) [l I g 1 Standard,

(SP bank) frdu High function

Ramp (for LSP6) SO 0.0

(SP bank) [l i u]

Time (for LSP6) [ gl g 0.0

(SP bank) Coorg

SP (for LSP7) C 7 _ “7|Sameas SP-1. 0 Basic,

(SP bank) 41 ! Standard,
High function

SP (for LSP7) o7 1 Standard,

(SP bank) e aot High function

Ramp (for LSP7) _ o7 0.0

(SP bank) [l Y ]

Time (for LSP7) R By 0.0

(SP bank) Lot

SP (for LSP8) 7 _ 7| Same as SP-1. 0 Basic,

(SP bank) = o Standard,
High function

PID group No. (for LSP8) [ ] 1 Standard,

(SP bank) rd High function

Ramp (for LSP8) _ oo 0.0

(SP bank) [ N i u

Time (for LSP8) [ Bagin | 0.0

(SP bank) Coorg
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The display and setting for the number of steps set in [ Z£': LSP system group]
can be performed.

The PID group No. cannot be displayed and set if the ON/OFF control is used, if
the PID group selection is set for the operation type of internal contact 1 to 5, or
if the zone PID function is used.

“0.1 U” of the ramp shows that the decimal point position is shifted one digit
right from the decimal point position of the PV.

When the ramp is set at “0.0 U”, the operation skips the RAMP and moves to the
next SOAK. Additionally, when the LSPs of two continuous steps are the same,
the operation skips the RAMP and moves to the next SOAK.

When the time setting is set at “0.0” or “0”, the operation skips the SOAK and
moves to the next RAMP.

E] Handling Precautions

Before changing the slope of the step ramp during the step operation,
make sure that SP ramping is not in progress (in the SOAK portion).

If the setting is changed while SP ramping is in progress, the SP may change
suddenly.

Also, if the setting is changed during step hold status, the SP may change
suddenly.
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H Operation type of internal contact

The following shows the operation types related to the step operation.

Note

For details about internal contact function,
(? 5-7 Digital Input (Dl) and Internal Contact (p. 5-52).

Item (Bank) Display Contents Initial value User level
Internal contact 1 _I ) 1 1|0to20 0 Basic,
Operation type Lt 1 0: No function. Standard,
(Dl assignment bank) 7: RUN/READY mode selection High function
Internal contact 2 - 19: Advance operation 0
Operation type L. 1120: Step hold
(DI assignment bank) (1 to 6 and 8 to 18 are functions, which do
Internal contact 3 y 3 not directly relate to the step operation.) 0
. dl 3.1

Operation type

(Dl assignment bank)

Internal contact 4 _, [ 0
) e A

Operation type

(DI assignment bank)

Internal contact 5 _'I [ g | 0
) [ ]

Operation type

(Dl assignment bank)

SP

SOAK

advance

When this setting is set at “7”, the operation mode is changed to the READY
mode if the internal contact is changed from OFF to ON, and the operation mode
is changed to the RUN mode if the internal contact is changed from ON to OFE

When this setting is set at “19”, the SOAK is moved to the top of the next RAMP
or the RAMP is moved to the next RAMP if the internal contact is changed from
OFF to ON in the RUN mode. This operation is called “advance”

When the advance operation is performed in the SOAK of the final step, the
operation mode is changed to the READY mode, the operation is moved to the
top of the RAMP of step 1 by loop, or the SOAK is continued according to the
setting of [ 35 Step operation loop].

When this setting is set at “20”, the progress of the step operation is stopped if the
internal contact becomes ON in the RUN mode. This operation status is called
“step hold status” When the advance operation is performed in the step hold
status, the operation enters the step hold status at the top of the next RAMP or
SOAK.

RAMP SP

advance .
Extended portion

by RAMP hold
-

Extended portion
by SOAK hold

>

Time Time

Step 1
1

|
|
|
Step 3 Step 11
1

Step 2 Step 3

DI: Advance

n DI: Step hold
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5-7

Digital Input (DI) and Internal Contact

The following shows the functional block diagram of the digital input (DI) and internal contact:

Input bit function is not used.

Input bit function is not used.
(Setting: [Input bit function
is not used.]
must be set using DI Assignment

o) L tooh 5.2

o

:

[}
L
DI status (ON/OFF)

Polarity
(Setting: DI Assignment i

o
-
o
0%
[

Input bit function is used.

Input assignment
(Setting: DI Assignment Input assignment A =/} {, 5

P
too) 5.3,

v

Input assignment Polarity
(Setting: DI Assignment Polarity Ato D =/} {.

0
toi 5. 1)

]
‘

Input bit function 1 to 4
(Setting: DI Assignment Input bit function = {2

tosh 5.5

v

Input bit function Polarity
(Setting: DI Assignment = &5 to o 5.5)

v

Internal Contact Input bit function result

Y

Operation

.

)«
NN

type (Setting: DI Assignment i

0T ¢
to =) 5. 0)

(Setting: DI Assignment =} &% to =) 5.%)

Event channel definitions

O (0

v

Internal contact function

E] Handling Precautions
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Even though five internal contacts 1 to 5 are provided, the number of digital
inputs determined by the optional model is 0 to 4 points.

With the default settings before shipment, the operations of digital input 1 to 4
have already been connected to internal contacts 1 to 4.

To utilize the operation of internal contact 5, it is absolutely necessary to set the

DI Assignment.



B Operation type
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The operation type by the internal contact function can be set.

Item (Bank)

Display

Contents Initial value User level

Internal Contact 1
Operation type
(DI Assignment bank)

]

di

-~

Internal Contact 2
Operation type
(DI Assignment bank)

D
-
-

Py
-

Internal Contact 3
Operation type
(DI Assignment bank)

D
-
[N
-

Internal Contact 4
Operation type
(DI Assignment bank)

D
-

-
Mg
-

Internal Contact 5
Operation type
(DI Assignment bank)

Dy
-

-
M|
-

value, refer to the Table shown on the next

0to 20 0
For details about function by each set

Basic,
Standard,
High function

page. 0

E] Handling Precautions

For [1 to 3: LSP group selection], the value that“1”is added to the sum

of weights (+ 1, + 2, +4), the internal contact of which is turned ON,
becomes the LSP group number. However, if this value exceeds the value
setin [ 35 LSP system group], LSP groups, the number of which is the
same as the value set in [ 35 LSP system group], are selected.

For [4 to 6: PID group selection], a value made by adding “1”to the sum of
weights (+1, +2, +4), the internal contact of which is turned ON, becomes
the PID group number. However, if this value exceeds “8", eight PID
groups are selected.

Do not use [14: PV value hold], [15: PV Max. hold], and [16: PV Min. hold]
with they mixed.

Do not set the same operation type other than [0: No function] and [1 to
3: LSP group selection] for multiple internal contacts.

When using the Heat/Cool control, do not use [12: Control action direct/
reverse selection].

For timer stop/start, set a target Event channel using [Internal contact 1
to 5 Internal event No. assignment].
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The following Table shows the contents of the =/} settings:

Set value Function Operation at OFF Operation at ON
0 No function None None
1 LSP group selection (0/+1) LSP No.: +0 LSP No.: +1
2 LSP group selection (0/+2) LSP No.: +0 LSP No.: +2
3 LSP group selection (0/+4) LSP No.: +0 LSP No.: +4
4 PID group selection (0/+1) PID group No.: +0 PID group No.: +1
5 PID group selection (0/+2) PID group No.: +0 PID group No.: +2
6 PID group selection (0/+4) PID group No.: +0 PID group No.: +4
7 RUN/READY mode selection (Note 1) | RUN READY
8 AUTO/MANUAL mode selection AUTO MANUAL
9 LSP/RSP mode selection LSP RSP
10 AT (Auto tuning) Stop/Start (Note 2) | AT Stop AT Start
11 ST (Self-tuning) disabled/enabled Invalid Invalid
12 Control action direct/reverse Set action Reverse action of setting
selection
13 SP ramp enabled/disabled SP ramp enabled SP ramp disabled
14 PV value hold No-hold Hold
15 PV Max. hold No-hold Hold
16 PV Min. hold No-hold Hold
17 Timer Stop/Start Timer stop Timer start
18 Release all DO latches Continue if latch exists. Latch release
19 Advance operation (Note 3) Step operation continued. | Moves to next SOAK or RAMP.
20 Step hold Step operation continued. | Hold

(Note 1) Signal edge from OFF to ON or from ON to OFF is valid during step operation.
(Note 2) Signal edge from OFF to ON or from ON to OFF is valid.
(Note 3) Signal edge from OFF to ON is valid.

B Internal event No.

assignment

When the operation type is the timer start/stop, a target Internal event number can

be set.

Item (Bank)

Display Contents

Initial value

User level

Internal Contact 1 Internal
event No. assignment
(DI Assignment bank)

-

7 | 0: Every internal event

1

D

]
'

~_—

Internal Contact 2 Internal
event No. assignment
(DI Assignment bank)

D
———

Internal Contact 3 Internal
event No. assignment
(DI Assignment bank)

D
-~
)
X
=
Q

Internal Contact 4 Internal
event No. assignment
(DI Assignment bank)

D
———
-
I g
y
n

Internal Contact 5 Internal
event No. assignment
(DI Assignment bank)

~
A

D
———

-
L~

P

1 to 8: Internal event number

0 High function
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o When the operation type of the same internal contact No. is set at “Timer stop/
start’, the display and setting can be made.




H Input bit function

Four kinds of input bit functions are provided.

Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

configured by the user.

The required functions can be

Item (Bank)

Display

Contents

Initial value

User level

Internal Contact 1 Input bit
operation
(DI Assignment bank)

di

g
My

Internal Contact 2 Input bit
operation
(DI Assignment bank)

D
-~
-
(X
o
My

Internal Contact 3 Input bit
operation
(DI Assignment bank)

D
~—
(K]
<

(A N]

Internal Contact 4 Input bit
operation
(DI Assignment bank)

D
-
-
g
g
My

Internal Contact 5 Input bit
operation
(DI Assignment bank)

D
——
-
[y
=
My

0: Not used (Default input)
1: Function 1 ((A and B) or (C and D))
2: Function 2 ((A or B) and (C or D))

3: Function 3

(
(
(

AorBorCorD)

4: Function 4 (A and Band Cand D)

0

High function

o When the set value is “0”, the input bit function is not used and the default input
is used. The following shows the default input of each internal contact:
Internal Contact 1: digital input (DI) 1
Internal Contact 2: digital input (DI) 2
Internal Contact 3: digital input (DI) 3
Internal Contact 4: digital input (DI) 4
Internal Contact 5: OFF status

o In the input bit function, the logical operations (AND, OR) of each of internal
contacts 1 to 5 are combined. In input bit functions 1 to 4, the combination of the
logical operations may vary. The following shows one logical operation:

Logical AND

OFF and OFF = OFF
ON and OFF = OFF
ON and ON = ON

Logical OR

OFF or OFF = OFF
ON or OFF = ON
ON or ON =ON

o “OFF” is “contact open (OPEN)” or “0” when expressed using the numerical

value.

o “ON” is “contact close (CLOSE)” or “1” when expressed using the numerical

value.

5-55



Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

B Input assignment

The assignment of four inputs (A, B, C, D) used for the input bit function can be

assignment D

(DI Assignment bank)

(0
-

-
g
)
D]

set.

Item (Bank) Display Contents Initial value User level
Internal Contact 1 Input ,_“ ! :': 0: Normally opened. (OFF, 0) 2 High function
assignment A = *= [ 1:Normally closed. (ON, 1)

(DI Assignment bank) 2:DIn

Internal Contact 1 Input 41y 3:DI2 0

assignment B L 4:Di3

(DI Assignment bank) 5:Di4 '

Internal Contact 1 Input _’: 1C 6 to 9: Undefined. 0

assignment C 4 4.2 |10: Internal Event 1

(Dl Assignment bank 12+ Internal Event 3

Intgrnal Contact 1 Input d! l’l'_:l 13: Internal Event 4 0

asmgnment b bank 14: Internal Event 5

(DI Assignment bank) 15: Internal Event 6

Intc?rnal Contact 2 Input ,_H ’_': :'l 16: Internal Event 7 3

assignment A ~ 77 [17:Internal Event 8

(DI Assignment bank) 18: Communication DI1

Internal Contact 2 Input _, 1 11| 19: Communication DI2 0

assignment B bk 20: Communication DI3

(DI Assignment bank) 21: Communication DI4

Internal Contact 2 Input 4 25 22: MANUAL mode 0

assignment C L7 L. ]23: READY mode

(DI Assignment bank) 24: RSP mode

Internal Contact 2 Input ! ’_':F' ;2 gT r'unnér;g 0

assignment D - T 27: Uggggnedramp

(DI Assignment bank) 28: Alarm OCCL;rS

Intgrnal ConltAact 3 Input ! :'l,-_'l; 29: PV alarm occurs. 4

aés'gm,“e“t bk 30: Undefined.

(D1 Assignment bank) 31: mode key pressing status

Internal Contact 3 Input ,_“ _-': :_': 32: Event output 1 status 0

assignment B ~ 7" " |33:Control output 1 status

(DI Assignment bank)

Internal Contact 3 Input _'l [ g 0
) [ R ]

assignment C

(DI Assignment bank)

Internal Contact 3 Input _’ [ g 0
. o 20

assignment D

(DI Assignment bank)

Internal Contact 4 Input 43 5
. [ B

assignment A

(DI Assignment bank)

Internal Contact 4 Input _'u L 0
- [ A R

assignment B

(DI Assignment bank)

Internal Contact 4 Input _,: oc 0
. [ B ]

assignment C

(DI Assignment bank)

Internal Contact 4 Input 0
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Item (Bank) Display Contents Initial value User level
Internal Contact 5 Input 'I' L 27| 0: Normally opened. (OFF, 0) 0 High function
assignment A e 1: Normally closed. (ON, 1)

(DI Assignment bank) 2:DI

Internal Contact 5 Input Al o 3:DI2 0
assignment B =5 = 114D

(DI Assignment bank) 5:Dl4 .

Internal Contact 5 Input _I [ g 6 to 9: Undefined. 0
assignment C 90 2.2 | 10: Internal Event 1

ematcient?

Internal Contact 5 Input ’__” ::'“:__" 13: Internal Event 4 0

assignment D
(DI Assignment bank)

14: Internal Event 5

15: Internal Event 6

16: Internal Event 7

17: Internal Event 8

18: Communication DI1
19: Communication DI2
20: Communication DI3
21: Communication DI4
22: MANUAL mode

23: READY mode

24: RSP mode

25: AT running

26: During SP ramp

27: Undefined.

28: Alarm occurs.

29: PV alarm occurs.

30: Undefined.

31: mode key pressing status
32: Event output 1 status
33: Control output 1 status

o When the internal contact No. and its input bit functions 1 to 4 are set, the
display and setting can be configured.

H Polarity of input assignment

The polarity of four input assignments (A, B, C, D) used for the input bit function

A to D (DI Assignment bank)

D
-

.
(M|
<~d

can be set.

Item (Bank) Display Contents Initial value User level
Internal Contact 1, Polarity 4 ! =7 | The digits are called 1st digit, 2nd digit, 3rd 0000 High function
Ato D (DI Assignment bank) Lt digit, and 4th digit from the right end digit.
Internal Contact 2, Polarity 4} = = | Tstdigit:Input assignment A Polarity setting 0000
Ato D (DI Assignment bank) 2nd digit: Input assignment B Polarity setting
Internal Contact 3, Polarity _'t [ | 3rﬂ g'g't :nput ass!gnment EI:)ollar{ty sett|'ng 0000
Ato D (DI Assignment bank) o 2. 1| 4thdigit: Input assignment D Polarity setting
Internal Contact 4, Polarity 4 Y ] . 0000
Ato D (DI Assignment bank) | =" " ! ?: RDlrect
Internal Contact 5, Polarity sneverse 0000

o When the internal contact No. and its input bit functions 1 to 4 are set, the

display and setting can be configured.
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Bl Polarity of input bit function

The polarity of the input bit function (functions 1 to 4) can be set.

Item (Bank) Display Contents Initial value User level
Internal Contact 1 Polarity ! ”:': 0: Direct 0 High function
(DI Assignment bank) = — | 1:Reverse
Internal Contact 2 Polarity ! ’_':F': 0
(DI Assignment bank) =0 =
Internal Contact 3 Polarity ! _'”:'t 0
(DI Assignment bank) - T
Internal Contact 4 Polarity 4 g 0
(DI Assignment bank) L
Internal Contact 5 Polarity 41 ca 0
(DI Assignment bank) ol Ju

H DI Assignment setting with the SLP-C35 Smart Loader Package

When setting [DI Assignment] with the SLP-C35 Smart Loader Package, select [Edit
(E)] — [Input port setup (O)] in that order from the [Input] menu. The input bit
function, input assignment, polarity of input assignment, and polarity of input bit
function can be easily set using visual images as shown below.

Select the input bit function. The image of the
ladder is changed according to the selected
input bit function.

Select four input assignments A to D.

Input/Output port setun

Function1 Function2| Function3| Function4| |
A ; |
2:DN | 23: READY v Internal Contac
[ [ =
mn Tis (r—
] g /
3:DI2 v
©
I 0K I { Cancel l
V [
Select whether or not the polarity is set for Select whether or not the polarity of
assignments A to D. the bit function is made.

E] Handling Precautions

In addition to the selection through the menu, the Input port setup window
can also be opened using the following procedures:

Click the input/output port setup icon 1.

Right-click in the input bit function setting window.

Press the [Ctrl] and [P] keys at the same time.
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5-8 Internal Event

The result of the internal event process can be output to the control output or event output through the digital
output (DO) process.

For details,

(> 2-1 Input/Output Configuration (p. 2-1).

The following shows the functional block diagram of the internal event:

Operation type
(Setting: Event Configuration
Operation type £ &, L {to £8. L {)

v

Direct/reverse, Standby
(Setting: Event Conﬁguratlon,
Direct/reverse, Standby £ {, {='to £&, L)

v

Main setting, sub setting,
hystere5|s, speaal OFF setup

(Setting: Event;. (o E8 E 50 to E8. 55,

EiLHYtok £ =&, H, Event Configuration

£l £3t0E8, L3)

v

Controller alarm OR/AND
(Settmg Event Configuration

ELLZt0FE L3

v

ON delay, OFF delay, Delay time unit
(Setting Event £ lorito E8 o,

] l'

EloF to£f
Event Configuration £ .‘.‘__: to £&.03)
EVENT state at READY
(Settlng Event Configuration
£ ::-'tOLG:!')

v

Internal Event status

E] Handling Precautions

Even though eight internal events 1 to 8 are provided, the number of event
outputs determined by the optional model is 0 to 3 points. With the default
settings before shipment, the operations of internal events 1 to 3 can be output
to event outputs 1 to 3. To utilize the operations of internal events 4 to 8, it is
absolutely necessary to set the DO Assignment.
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B Operation

According to the operation type, direct/reverse, main setting, sub setting, hysteresis,

and other settings, the operation of the internal event becomes as follows:

[List of internal event operations]

Note

For details about unit (U), refer to the attached glossary.

Same as the direct action of the deviation
low limit when the SP ramp is not used. The
difference is that the SP ramp does not use
the current SP, but it uses the final SP.

Operation type | Set value of Direct action Reverse action
operation | ® shows that the ON/OFF is changed at @ shows that the ON/OFF is changed at
type this value. this value.
O shows that the ON/OFF is changed ata | O shows that the ON/OFF is changed at a
point that "1 U" is added to this value. point that "1 U" is added to this value.
No event 0 Always OFF Always OFF
PV high limit 1 O
HYS ON ON HYS
Main setting Main setting
PV —>
PV low limit 2 ’
ON g HYS ON
Main setting Main setting
PV PV —»
PV high/low limit 3 ®
ON A Hys i i HYS f ON i HYS A ON HYS ¥
O_
Main setting (* Sub-setting (¥) Main setting (¥)  Sub-setting (¥)
PV — PV —
Deviation high 4 O
it Y Hys & ON ON HYS
SP + Main setting SP + Main setting
PV — PV —>
Deviation low limit 5 O
ON HYS + HYS ON
SP + Main setting SP + Main setting
Py —»
Deviation high/ 6 e Svs x - Y hys : ON ? HYS ¥
low limit ON é é — 0 :
> : s :
-Maln settlng: Sub-setting insetting ! Sub-setti '
o PV Main settlngSPSub setting PV
Deviation high 7 O
limit Y HYS ON ON HYS
(Final SP reference) SP + Main setting SP + Main setting
PV —> PV —>
Same as the direct action of the deviation | Same as the reverse action of the deviation
high limit when the SP ramp is not used. high limit when the SP ramp is not used.
The difference is that the SP ramp does not | The difference is that the SP ramp does not
use the current SP, but it uses the final SP. use the current SP, but it uses the final SP.
Deviation low limit 8 + O
(Final SP reference) Skl AYS HYS Cl
SP + Main setting SP + Main setting
PV —> py —»

Same as the reverse action of the deviation

low limit when the SP ramp is not used. The
difference is that the SP ramp does not use

the current SP, but it uses the final SP.

* If the setting is made so that the main setting is greater than the sub setting, the operation is performed with the main
setting swapped for the sub setting automatically.
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Operation type

Set value of
operation

Direct action
® shows that the ON/OFF is changed at
this value.

Reverse action
® shows that the ON/OFF is changed at
this value.

type
yP QO shows that the ON/OFF is changed ata | O shows that the ON/OFF is changed at a
point that "1 U" is added to this value. point that "1 U" is added to this value.
Deviation high/ 9 ®
low limit ON ? HYS i i HYs & ON Y Hys yoon } mys
(Final SP reference) — e : -] :
+ Main settmgS :PSub—settlng I;V Mainsemngs:p Sub-setting PV.
Same as the direct action of the deviation Same as the reverse action of the deviation
high/low limit when the SP ramp is not used. | high/low limit when the SP ramp is not used.
The difference is that the SP ramp does not | The difference is that the SP ramp does not
use the current SP, but it uses the final SP. use the current SP, but it uses the final SP.
SP high limit 10
HYS ON ON HYS
Main setting Main setting
P sp—>
SP low limit 1 O
ON HYS HYS ON
Main setting Main setting
SP —
SP high/low limit 12 ® ®
ON A Hys Y Hvs & ON ; &L
Main setting (*1) Sub-setting (*1) Main setting (¥1) Sub-setting (*1)
Sp — sp —»
MV high limit 13 O
Y HYs ON ON HYS ¥
Main setting Main setting
MV low limit 14 O
ON HYS + HYS ON
Main setting Main setting
My —> My —>
MV high/low limit 15 ,
ON I HYS HYS ON HYS ON HYS
Main setting (*1) Sub-setting (*1) Main setting (*1) Sub-setting (*1)
My —> My —>
Heater 1 burnout/ 16 L 4 + + ® +
Over-current(*2) o) * HYs HYS * ON HYS
Main setting (*1) Sub-setting (*1) Main setting (*1) Sub-setting (*1)
CT1 atoutput ON. —> CT1 atoutputON. —>
OFF before measuring the CT1 current value OFF before measuring the CT1 current value
Heater 1 17 ® O
short-circuit(*2) HYS ON o aYs
Main setting Main setting
CT1 at output OFF. —> CT1 atoutput OFF. —»
OFF before measuring the CT1 current value OFF before measuring the CT1 current value
Heater 2 burnout/ 18 ®
Over-current(*2) ON A HYS HYS & ON HYs A ON HYS
Main setting (*1) Sub-setting (*1) Main setting (¥*1) Sub-setting (*1)
CT2 atoutput ON. —> CT2 atoutput ON. —>
OFF before measuring the CT2 current value OFF before measuring the CT2 current value
Heater 2 19 o
short-circuit(*2) HYS ON ON HYS
Main setting Main setting
CT2 at output OFF. —> CT2 at output OFF. —>

OFF before measuring the CT2 current value

OFF before measuring the CT2 current value
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*1 If the setting is made so that the main setting is greater than the sub setting, the operation is performed with the main
setting swapped for the sub setting automatically.

*2 When the event type is CT1/2 heater burnout/over-current or CT1/2 heater short-circuit, the status becomes that the
event judgment cannot be made from the time of power ON until that CT input current value is measured for the first
time. In this case, the internal event output is OFF for both of direct action and reverse action in the direct/reverse
setting. To avoid that the output becomes OFF at power ON when used in reverse action, set as follows:

(Setting example)
For direct/reverse setting of CT1/2 heater burnout/over-current or CT1/2 short-circuit event, select the direct action, and
set the reverse operation in DO assignment calculation of the event output terminal (event terminal or control output
terminal).
CT event(direct action)
{| [Reverse] ——> (DO output)

Normally open(0)
]l
11

Normally open(0)

Normally open(0)

Set value of Direct action Reverse action

operation
type

Operation type

Loop diagnosis 1 20 The event is turned ON when any change in PV corresponding to increase/decrease in
Manipulated variable (MV) is not observed.

This event is used to detect any fault at the operation end.
@ Setting items

 Main setting: Manipulated variable (MV)

« Sub-setting: PV

+ ON delay time: Diagnosis time

@ Operation specifications
The event is turned ON when the value does not reach the PV set in the sub-setting
within the diagnosis time (ON delay time) (conditions 1) even though the MV
exceeding the main setting is held (conditions 2).

® CAUTION
When setting the ON delay, it is necessary to put in "High function configuration".
The default setting of the ON delay before shipment is 0.0 s.

Heat control Cool control
t
PV PV Area satisfying conditions 1
SUb-Setting- - - mmmmeeo oo ) Sub-setting
Area satisfying |
conditions 1
Time — Time —
} 1 : t : o
‘A tisfyi : +Area satisfyin
mv Conion 3 M B
Main setting--f------ JRE— povemoon Main setting--{------- P
! Time — ic i Time —
‘Conditions 3 ! Conditions 3 :
© ON delay ! ; set(iiwey :
| _settime ’T‘ — ] ON
EV : : EV : -
Time — Time —
ON delay is started when conditions 1 and 2 are satisfied. ON delay is started when conditions 1 and 2 are satisfied.
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Operation type | Set value of Direct action Reverse action
operation
type
Loop diagnosis 2 21 The event is turned ON when any change in PV corresponding to increase/decrease in

Manipulated variable (MV) is not observed.
This event is used to detect any fault at the operation end.

@ Setting items
 Main setting: Manipulated variable (MV)

» Sub-setting: Change in PV from the point that the MV exceeds the main setting.
+ ON delay time: Diagnosis time

@ Operation specifications
The event is turned ON when the MV exceeding the main setting is held (conditions 2)
and the PV does not reach the value that the sub-setting is added to (subtracted from)
the PV at the point that the MV exceeds the main setting within the diagnosis time
(ON delay time) (conditions 1).

® CAUTION

When setting the ON delay, it is necessary to put in "High function configuration".
The default setting of the ON delay before shipment is 0.0 s.

Heat control Cool control

PV PV

Avéa saTlsTylnd"" Sub-settin
conditions 1 (0 or more
—————————————————————————— HYS

Area satisfyin Sub-setting | as reference -
(0 or more,

PV t0 be Used- | ------ 7 emmnn-_ COndiions1 5 310
as reference :

,,,,,,,,,,,,,,,,,,,,,,,,,,,, [ PV to be used |

Time — : . Time—

Area satisfying iArea satisfying
mv ' conditions ! Mv ftonditions

Main setting--1------- FERT—— Main setting -------- L e teommnee

: Time — i Time—
‘Conditions 3 : iConditions 3 :
i ON delay ; : ONtd.eIay !
osettime,. _ emeTTeNTT
EV : On - EV : o -
Time — Time —
ON delay is started when conditions 1 and 2 are satisfied. ON delay is started when conditions 1 and 2 are satisfied.

(Continue on next page.)
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Operation type | Set value of Direct action Reverse action
operation
type
Loop diagnosis 3 22 The event is turned ON when any change in PV corresponding to increase/decrease in

Manipulated variable (MV) is not observed. This event is used to detect any fault at the
operation end.

@ Setting items

* Main setting: Change in PV from the point that the MV reaches the high limit (100 %)
or low limit (0 %).

» Sub-setting: Range of absolute value of deviation (PV-SP) allowing the event to hold
OFF state.

 ON delay time: Diagnosis time

« OFF delay time: A period of time from power ON allowing the event to hold OFF state.
@ Operation specifications

The direct action is used for the heat control and is turned ON in the following cases:

« The increase in PV becomes smaller than the main setting after the diagnosis time
(ON delay time) has elapsed after the MV had reached the high limit.

« The decrease in PV becomes smaller than the main setting after the diagnosis time
(ON delay time) has elapsed after the MV had reached the low limit.

The reverse action is used for the cool control and is turned ON in the following cases:

« The decrease in PV becomes smaller than the main setting after the diagnosis time
(ON delay time) has elapsed after the MV had reached the high limit.

« The increase in PV becomes smaller than the main setting after the diagnosis time
(ON delay time) has elapsed after the MV had reached the low limit.

In the following cases, the event is turned OFF with the priority over the above
conditions:

« The absolute value of the deviation (PV-SP) becomes less than the sub-setting.
However, the event is turned OFF when the absolute value of the deviation is less
than the (sub setting — hysteresis) value after the absolute value of the deviation has
become the sub setting or more.

« A period of time after the operation has been started by power ON is less than the
OFF delay time.

® CAUTION

When setting the ON delay and OFF delay, it is necessary to put in "High function
configuration".

The default settings of the ON delay and OFF delay before shipment are 0.0 s.

Heat control Cool control
f PV to be used as reference f
PV PV Main setting (0 or more
"""""""" NQeasatishying s i e safishying T T AT RHYS
PVtobeused |  f=mm=m=pr e = : onditsfgnsgl Pga'r"%ef:";g ,,,,,,,,,,,,,,,, i
as reference | fea satisfying [ ;| ormore féa satisfying mn's“e%g
) iti 1 $HYS PV to be used | L d
\‘ ,,,,,, condmoux}, o (t(o ; *) s oforonce ‘;i{ondlwuslr,,
! ain setting (0 or more] . .
5; 9 m; 1PV 10 be used:
as reference:
; ; : Time — Time —=
. o | *
Mv ! ! : ! Mv !
High limit---I--- 7 — e T High limit. ---- — e |
+ conditions2 " | ! 1 conditions2 ~ !
: : ! Areasatisfying : :
- | - + conditions 2
Low limit ---F---qmmmm e oo - e Low limit =--f==-f=mmmmmm oo g oo - e
: Time — : Time —
Conditions 3 ‘Conditions3 iConditions 3 : :Conditions 3
! delay : i ON delay : 1 ONdelay : i ON delay :
| setti i setti 1 settime 1 settime
o oN PRSI =N LI roN
Time = Time —

ON delay is started when conditions 1 and 2 are satisfied. ON delay is started when conditions 1 and 2 are satisfied.
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limits of MFB value

Operation type | Set value of Direct action Reverse action
operation
type
Alarm 23 ON if alarm occurs (alarm code R { to OFF if alarm occurs (alarm code FL& { to
(status) HL5%). OFF in other cases. HL%%).0N in other cases.
READY 24 ON in the READY mode. OFF in the READY mode.
(status) OFF in the RUN mode. ON in the RUN mode.
MANUAL 25 ON in the MANUAL mode. OFF in the MANUAL mode.
(status) OFF in the AUTO mode. ON in the AUTO mode.
RSP 26 ON in the RSP mode. OFF in the RSP mode.
(status) OFF in the LSP mode. ON in the LSP mode.
During AT 27 ON when AT is executed. OFF when AT is executed.
(Status) OFF when AT is stopped. ON when AT is stopped.
During SP ramp 28 ON during SP ramp. OFF during SP ramp.
OFF when SP ramp is not performed or is ON when SP ramp is not performed or is
completed. completed.
Control action 29 ON during direct action (cooling). OFF during direct action (cooling).
(status) OFF during reverse action (heating). ON during reverse action (heating).
ST setting standby 30 Invalid in this unit. Always OFF. Invalid in this unit. Always ON.
(status)
During estimated 31 ON during estimated position control. OFF during estimated position control.
position control OFF when not estimated. ON when not estimated.
(status)
Timer 32 The direct and reverse action settings are disabled for the timer event.
(status) When using the timer event, it is necessary to set the operation type of the DI assignment
to "Timer Start/Stop". Additionally, when setting the event channel designation of the DI
assignment, multiple timer events are controlled from individual internal contacts (DI).
@ Setting items
+ ON delay time: A period of time necessary for the event change from OFF to ON after
DI has been changed from OFF to ON.
 OFF delay time: A period of time necessary for the event change from ON to OFF after
DI has been changed from ON to OFF.
@ Operation specifications
+ The event is turned ON when DI ON continues for ON delay time or longer.
« The event is turned OFF when DI OFF continues for OFF delay time.
« In other cases, the current status is continued.
oI ON
g ON delay g g OFF delay g
e
Internal event
Time —
® CAUTION
When setting the ON delay and OFF delay, it is necessary to put in "High function
configuration”.
The default settings of the ON delay and OFF delay before shipment are 0.0 s.
The default setting of the event channel designation of the DI assignment before
shipment is "0". In this case, the timer event start/stop can be set for all internal events
from one internal contact (DI).
Additionally, as one or more event channel designation is set, the timer event start/
stop can be set for one internal event specified by one internal contact (DI).
However, when setting the event channel of the DI assignment, it is necessary to put
in "High function configuration".
High and low 33

@ @
ON 4 Hys i i HYS * ON
Main setting(*1) Sub setting(*1)
MFB —™

HYS ON HYS

Main setting(*1) Sub setting(*1)
MFB —>

*1 If the setting is made so that the main setting is greater than the sub setting, the operation is performed with the main
setting swapped for the sub setting automatically.
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B Operation type

The operation type of the internal event can be set.

Item (Bank) Display Contents Initial value User level
Internal Event 1 = 11~ 1|0:Noevent 0 Basic,
Configuration 1 Lo ey high limit Standard,
(Event Configuration bank) 2: PV low limit High function
Internal Event 2 Il 3: PV hlgh/IOW ||m|t 0

[
~

My
U]

!'| 4: Deviation high limit
5: Deviation low limit
6: Deviation high/low limit 0

Configuration 1
(Event Configuration bank)

Internal Event 3 I o R
Configuration 1 CaL 0|7 De\{latlon high limit
(Event Configuration bank) (F'hal, P refer.en.ce)
8: Deviation low limit
Interpal Evgnt4 ,'_- '-,','_- ! (Final SP reference) 0
Conflguratlgn ! . 9: Deviation high/low limit
(Event Configuration bank) (Final SP reference)
Internal Event 5 IZ C 17 1]10:SP high limit 0
Configuration 1 Eoe 11: SP low limit
(Event Configuration bank) 12: SP high/low limit
Internal Event 6 C C 1] 13: MV high limit 0
Configuration 1 LHL T4 MV Iow limit
(Event Configuration bank) 15: MV high/low limit
Internal Event 7 = 7~ ¢|16:CT1 heater burnout/over-current 0
Lowe

17: CT1 heater short-circuit

18: CT2 heater burnout/over-current

19: CT2 heater short-circuit 0

20: Loop diagnosis 1

21: Loop diagnosis 2

22: Loop diagnosis 3

23: Alarm (status)

24: READY (status)

25: MANUAL (status)

26: RSP (status)

27: During AT execution (status)

28: During SP ramp (status)

29: Control direct action (status)

30: ST setting standby (status)
(Invalid in this unit.)

31: During estimated position control
(status)

32:Timer (status)

33: High and Low limits of MFB value
(Invalid in this unit)

Configuration 1
(Event Configuration bank)

Internal Event 8
Configuration 1
(Event Configuration bank)

nn}
oo
==
-

E] Handling Precautions

b}

« If ROM version 1 of the instrument information bank (¢ =/£2) is prior to
2.04,"33" cannot be set as [Internal Event configuration 1 operation typel.
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B Direct/reverse, standby, and EVENT state at READY

Direct/reverse, standby, and EVENT state at READY accompanying with the
operation type can be set.

Configuration 2
(Event Configuration bank)

Item (Bank) Display Contents Initial value User level
Internal Event 1 I~ 11~ I | The digits are called 1st digit, 2nd digit, 3rd 0000 Basic,
Configuration 2 Lot digit, and 4th digit from the right end. Standard,
(Event Configuration bank) 1st digit: Direct/reverse High function
Internal Event 2 cEara 0: Direct 0000
Configuration 2 - =" 1:  Reverse
(Event Configuration bank) 2nd digit: Standby
Internal Event 3 Car g 0: None 0000

g Ay 1: Standby

2: Standby + Standby at SP change

Internal Event 4
Configuration 2
(Event Configuration bank)

-
U]

1 1'_-::-' 0: Continued.

3rd digit: EVENT state at READY
0000

1: Forced OFF

Internal Event 5
Configuration 2
(Event Configuration bank)

~
]

crAa oo Undefined. 0000

4th digit: Undefined.

Internal Event 6
Configuration 2
(Event Configuration bank)

L

\
]
~
3
U]
-
My

0000

Internal Event 7
Configuration 2
(Event Configuration bank)

(e
=~
'
~.

(A N]

0000

Internal Event 8
Configuration 2
(Event Configuration bank)

[y
L
==
g

0000

o When the internal event configuration 1 operation type is set at [0: No event],
the internal event configuration 2 (direct/reverse, standby, and EVENT state at
READY) is not displayed.

o For details about internal event operation with the direct/reverse setting,
(?‘ [List of internal event operations] (p. 5-60).

E] Handling Precautions

« “Standby”is a function that does not turn ON the event even though the
event currently used satisfies the ON conditions (before polarity) when
the instrument power is turned ON or when the READY mode is changed
to the RUN mode. The event is turned ON when the ON conditions are
satisfied again once the OFF conditions have been satisfied.

“Standby + Standby at SP change” means that the standby is set again
when the SP is changed (SP value and LSP group number) in addition to
the standby functions. However, when the same SP value is written or
when the SP value is not changed even though the LSP group number is
changed, the unit does not enter the standby mode.

READY READY — RUN change
EVENT state at | o.continued 1:Forced OFF | 0: Continued 1: Forced OFF
READY setup
Standby setup
0: None Usual operation | OFF Usual operation Usual operation
1: Standby OFF OFF OFF(standby state) | OFF(standby state)
2: Standby+ OFF OFF OFF(standby state) | OFF(standby state)
Standby at SP change
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B Alarm OR, special OFF setup, and delay time unit

Alarm OR, special OFF setup, and delay time unit accompanying with the
operation type can be set.

Item (Bank) Display Contents Initial value User level
Internal Event 1 = 11~ I | The digits are called 1st digit, 2nd digit, 3rd 0000 High function
Configuration 3 Lo digit, and 4th digit from the right end.

(Event Configuration bank) 1st digit: Alarm OR

None 0000
Alarm direct + OR operation
Alarm direct + AND operation
Alarm reverse + OR operation

. 0000
: Alarm reverse + AND operation
digit: Special OFF
: As usual.

Internal Event 2
Configuration 3
(Event Configuration bank)

[
-

LY
Ui
iy

Internal Event 3
Configuration 3

(Event Configuration bank) 2n

nn}
[N
==
(]
202 prwN=O

Inte;'nal Ev'ent 4 ,'_- '-,','_- _-,' When EV main setting is “0’, the 0000

Con |gurat|9n 3 . event is set to “OFF".

(Event Configuration bank) 3rd digit: Delay time unit

Internal Event 5 cCrg 0: 01s 0000
. . LoaL J ’ :

Configuration 3 1: 1s

(Event Configuration bank) 2 1 min.

Internal Event 6 I;_' ,:_" ,:' :'l 4th digit: Undefined. 0000

Configuration 3 - 0: Undefined.

(Event Configuration bank)

Internal Event 7 ’;_' “ _"1 0000

Configuration 3 = =

(Event Configuration bank)

Internal Event 8 0000

[n]
=
|
Ui
Ly

Configuration 3
(Event Configuration bank)

o When the internal event configuration 1 operation type is set at [0: No event], the internal
event configuration 3 (alarm OR, special OFF setup, and delay time unit) is not displayed.

The following shows the relationship among alarm OR setting, alarm occurred/not
occurred, and internal event ON/OFF:

Alarm OR setting Alarm (FLD { to Internal event ON/ | Internal event ON/
FL9%) occurred/not | OFF status before OFF status after

occurred alarm OR process alarm OR process
None Not occurred OFF OFF
Not occurred ON ON
Occurred. OFF OFF
Occurred. ON ON
Alarm direct + Not occurred OFF OFF
OR operation Not occurred ON ON
Occurred. OFF ON
Occurred. ON ON
Alarm direct + Not occurred OFF OFF
AND operation Not occurred ON OFF
Occurred. OFF OFF
Occurred. ON ON
Alarm reverse + Not occurred OFF ON
OR operation Not occurred ON ON
Occurred. OFF OFF
Occurred. ON ON
Alarm reverse + Not occurred OFF OFF
AND operation Not occurred ON ON
Occurred. OFF OFF
Occurred. ON OFF
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B Main setting, sub setting, and hysteresis

Main setting, sub setting, and hysteresis accompanying with the operation type can

be set.
Item (Bank) Display Contents Initial value User level
Internal Event 1 Main setting ,:: ,: -1999 to +9999 0 Basic,
(Event bank) = The decimal point position may vary so that Standard,
it meets the operation type. The above value High function
becomes 0 to 9999 in some operation types.
Internal Event 1 Sub-setting 1': 'l :_" ’:_’ -1999 to +9999 0
(Event bank) = "= = | The decimal point position may vary so that
it meets the operation type. The above value
becomes 0 to 9999 in some operation types.
Internal Event 1 Hysteresis ,;: ,:,:_': :_': 0to 9999 5
(Event bank) = = | The decimal point position may vary so
that it meets the operation type.
Internal Event 2 Main setting I;_' ’_’1 Same as Internal Event 1 Main setting. 0
(Event bank) -
Internal Event 2 Sub-setting | = = = L | Same as Internal Event 1 Sub setting. 0
oL.an
(Event bank)
Internal Event 2 Hysteresis | = =1 s s | Same as Internal Event 1 Hysteresis. 5
[ N iy )
(Event bank)
Internal Event 3 Main setting | = _-': Same as Internal Event 1 Main setting. 0
(Event bank) L
Internal Event 3 Sub-setting | = = 1 | Same as Internal Event 1 Sub setting. 0
a0
(Event bank)
Internal Event 3 Hysteresis | = 2y 1_s 1 | Same as Internal Event 1 Hysteresis. 5
cCanmna
(Event bank)
Internal Event 4 Main setting I;_' :_l: Same as Internal Event 1 Main setting. 0
(Event bank) -
Internal Event 4 Sub-setting | i s = L | Same as Internal Event 1 Sub setting. 0
[
(Event bank)
Internal Event 4 Hysteresis | = s s s | Same as Internal Event 1 Hysteresis. 5
[ ¥ |
(Event bank)
Internal Event 5 Main setting :: :_-' Same as Internal Event 1 Main setting. 0
(Event bank) - =
Internal Event 5 Sub-setting | = = = 1 | Same as Internal Event 1 Sub setting. 0
[
(Event bank)
Internal Event 5 Hysteresis | = 1= 1_s s | Same as Internal Event 1 Hysteresis. 5
Cama
(Event bank)
Internal Event 6 Main setting ’;_‘ 1"-! Same as Internal Event 1 Main setting. 0
(Event bank) -
Internal Event 6 Sub-setting | = = I~ L | Same as Internal Event 1 Sub setting. 0
oo an
(Event bank)
Internal Event 6 Hysteresis | = 1= i s | Same as Internal Event 1 Hysteresis. 5
cComa
(Event bank)
Internal Event 7 Main setting :: - Same as Internal Event 1 Main setting. 0
(Event bank) L !
Internal Event 7 Sub-setting | = 7 1 | Same as Internal Event 1 Sub setting. 0
[ o
(Event bank)
Internal Event 7 Hysteresis | = =7 1_s s | Same as Internal Event 1 Hysteresis. 5
Cowua
(Event bank)

(Continue on next page.)

5-69



Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

(Event bank)

Item (Bank) Display Contents Initial value User level
Internal Event 8 Main setting | = ,:_": Same as Internal Event 1 Main setting. 0 Basic,
- Standard,

High function

(Event bank)

Internal Event 8 Sub-setting | = 17 = 1 | Same as Internal Event 1 Sub setting. 0
[y )

(Event bank)

Internal Event 8 Hysteresis Same as Internal Event 1 Hysteresis. 5

_
U]
N
|
=
- -

=
Z

o When the internal event configuration 1 operation type is set at [0: No event], the
internal event main setting, sub-setting, and hysteresis are not displayed.

o For details about internal event operation with main setting, sub-setting, and

hysteresis,
> [List of internal event operations] (p. 5-60).

H ON delay and OFF delay

ON delay is a function that delays the timing, at which the internal event status is
changed from OFF to ON.

OFF delay is a function that delays the timing, at which the internal event status is
changed from ON to OFE

However, when the operation type is set at [20: Loop diagnosis 1], [21: Loop
diagnosis 2], [22: Loop diagnosis 3], or [32: Timer], the ON delay and OFF delay
are operated as another function.

For details,
£ [List of internal event operations] (p. 5-60).

ON delay and OFF delay can be set.

Item (Bank) Display Contents Initial value User level
Internal Event 1 ON delay :_' [ 0.0 t0 999.9 s (Delay time unit is “0.1 s") 0.0s High function
time = 7 0t0 9999 s (Delay time unit is“1 s”) or0s
(Event bank) 0 to 9999 min (Delay time unit is“1 min”) or 0 min
Internal Event 1 OFF delay | = ¢ _ = | Same as internal event 1 ON delay. 0.0sor0sor0min
time [ Ay
(Event bank)

Internal Event2 ON delay | = ,_':I_' - Same as internal event 1 ON delay. 0.0sor0sor0min
time - s

(Event bank)

Internal Event 2 OFF delay :_' ,_':’_' ,1: Same as internal event 1 ON delay. 0.0sor0sor0min
time -

(Event bank)

Internal Event3ONdelay |- ¥ _ _ |Same asinternal event 1 ON delay. 0.0sor0sor0min
time CJ0n

(Event bank)

Internal Event 3 OFF delay ,:_- _":I_' I:: Same as internal event 1 ON delay. 0.0sor0sor0min
time - =

(Event bank)
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Item (Bank)

Display

Contents

Initial value

User level

Internal Event 4 ON delay
time
(Event bank)

"~
-
=y
x
<

Same as internal event 1 ON delay.

0.0sor0sor0min

Internal Event 4 OFF delay
time
(Event bank)

[y
N
y
1

Same as internal event 1 ON delay.

0.0sor0sor0min

Internal Event 5 ON delay
time
(Event bank)

(]
)

Same as internal event 1 ON delay.

0.0sor0sor0min

Internal Event 5 OFF delay
time
(Event bank)

(]
~
M|

Same as internal event 1 ON delay.

0.0sor0sor0min

Internal Event 6 ON delay
time
(Event bank)

[
'
)
)

Same as internal event 1 ON delay.

0.0sor0sor0min

Internal Event 6 OFF delay
time
(Event bank)

(]
~
D
=
D

Same as internal event 1 ON delay.

0.0sor0sor0min

Internal Event 7 ON delay
time
(Event bank)

=
'

(]
<
i
<

-

Same as internal event 1 ON delay.

0.0sor0sor0min

Internal Event 7 OFF delay
time
(Event bank)

(]
=~
y
2
-
L]

Same as internal event 1 ON delay.

0.0sor0sor0min

Internal Event 8 ON delay
time
(Event bank)

(]
=
n
D
o
Iy
)

Same as internal event 1 ON delay.

0.0sor0sor0min

Internal Event 8 OFF delay
time
(Event bank)

~
U]
N
P
1
U
<
|

Same as internal event 1 ON delay.

0.0sor0sor0min

High function

o When the internal event configuration 1 operation type is set at [0: No event], the
internal event ON delay and OFF delay are not displayed.
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5-9 Digital Output (DO)

MV1 process: ON/OFF control output,
time proportional output, and
time proportional output (heat)
of Heat/Cool control.

MV?2 process: Time proportional
output (cool) of Heat/Cool control

(Setting: Parameters

ST T S TS T g
ST b A [T Pl - [l i e )|

g

MV1 and MV2
control output status

Default output is used.

Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

Control output is used.

The following shows the functional block diagram of the digital output (DO):

Output assignment is used.

Default output
(Setting: DO Assignment iz ¢, ¢,

bt (
oSS, o,

Eud {to Eud. I must be
set at [Default output].)

Control output

g: DO Assignment = &, ,
Eud, {to Eu 3 { must be
set at [MV1] or [MV2].)

s,

(Settin
[l
=0,

Output assignment
Setting: DO Assignment =k, {,
ok,

{ Bl (1o Fus, { must be set
at [Output assignment result].)

MV1 and MV2
control output status

Internal Event status

¥

MV1 and MV2
control output status

MV1 and MV2
control output status

Internal Event status

vy vy

Output process from each DO
(terminal)
Control output: MV1
Control output: MV2

Event output 1: Internal Event 1
Event output 2: Internal Event 2
Event output 3: Internal Event 3

Output process from each DO

(terminal)
(Setting: DO Assignment =k {, ¢,
Ry R I -G N B e I - |
DL R G T, (S, l)

Control outputs 1 to 2
Event outputs 1to 3

Output assignment and polarity
(Setting: DO Assignment, Output
assignment Ato D ok .2 to o\ &,

e e ome
w2 to Eue Sl i)

v

Output bit function, Function 1 to 4
(Setting: DO Assignment Operation

L« - -] DU}
type oz o « to o, CEwl {toEud )

v

Polarity of output bit function
(Setting: DO Assignment Polarity

L P M R B vg «% e R |
ol (tookd,l, Eu ,Tto Eud)

v

Output latch
(Setting: DO Assignment Latch

- o e
sk L8 to o B, LEtoEus &)
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B MV1/MV2 process
The time proportional cycle and time proportional cycle mode of MV1/MV2 can

be set.
Item (Bank) Display Contents Initial value User level
Time proportional cycle mogre | 0:1sunit 0 High function
unit 1 LJu 1: Cycle fixed at 0.5 s.
(Parameter bank) 2: Cycle fixed at 0.25 s.

3: Cycle fixed at 0.1 s
If the set value is other than “0’, the time
proportional cycle 1 (£%) cannot be set.

Time proportional cycle 1 | 1= ¢ 510 120 s (Output destination of MV1 100r2s Basic,
(Parameter bank) LA includes the relay output.) Standard,
1to 120 s (Output destination of MV1 does High function

not include the relay output.)
If the time proportional unit 1 (Z%%) =
0, this setting becomes invalid and the

setting becomes impossible.

Time proportional cycle =00 1| 0:1 sunit 0 High function
unit 2 LUL g, Cycle fixed at 0.5 s.
(Parameter bank) 2: Cycle fixed at 0.25 s.

3: Cycle fixed at 0.1 s
If the set value is other than “0’, the time
proportional cycle 2 ({%2') cannot be set.

Time proportionalcycle2 |~ oy 1 |5to 120 s (Output destination of MV2 100r2s Basic,
(Parameter bank) L =L lincludes the relay output.) Standard,
1to 120 s (Output destination of MV2 does High function

not include the relay output.)

If the time proportional unit 2 (Z542) =
0, this setting becomes invalid and the
setting becomes impossible.

Time proportional cycle L 7L s | 0: Controllability aiming type Oor1 High function
mode Lred 1: Operation service life aiming type (ON/
(Parameter bank) OFF operation is performed only once

within the time proportional cycle.

o MV1 is the general term for the ON/OFF control output, time proportional
output, and time proportional output for heat side of the Heat/Cool control.
MV2 is the time proportional output for cool side of the Heat/Cool control.

o When MV1 is connected only to the voltage pulse output in the DO Assignment,
the display and setting of the time proportional cycle unit 1 (£*%) can be

performed.

o When MV1 is connected to any of the relay control output, voltage pulse
control output, and event output in the DO Assignment, the display and setting
of the time proportional cycle 1 (£*) can be made. However, when the time
proportional cycle unit 1 (£%4) is other than “0”, the display and setting of the

time proportional cycle 1 ({%) cannot be performed.

o When the Heat/Cool control is used and MV2 is connected only to the voltage
pulse output in the DO Assignment, the display and setting of the time

L0

proportional cycle unit 2 (Z%2/c') can be performed.

o When the Heat/Cool control is used and MV2 is connected to any of the
relay control output, voltage pulse control output, and event output in the DO
Assignment, the display and setting of the time proportional cycle 2 ({%2') can
be made. However, when the time proportional cycle unit 2 (£ *%Z') is other
than “0”, the display and setting of the time proportional cycle 2 ({*<') cannot be
performed.
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o The initial value of the time proportional cycle 1 ({%) is “10” when the control
output 1 is the relay output and it is “2” in other cases.
=

o The initial value of the time proportional cycle 2 (Z%<') is “10” when a model
with one control output point is used and it is “2” when other models are used.

o The setting of the time proportional cycle mode (&7, £%) is valid to the time

proportional outputs of both MV1 and MV2.

o When MV1 is connected to the relay control output or event output in the DO
Assignment and the time proportional cycle 1 (%) is set at less than “5 7, the
operation is performed at intervals of 5 s.

o When MV2 is connected to the relay control output or event output in the DO
e =]

Assignment and the time proportional cycle 2 ({%2) is set at less than “5 s, the
operation is performed at intervals of 5 s.

E] Handling Precautions

« The following shows the resolution of the time proportional output by
the setting of the time proportional cycle unit 1 and 2 (%L /2 502):

When this setting is set at“0” (1 s unit), the resolution becomes
“1/1000" (seconds of the time proportional cycle x 1/1000).
When this setting is set at “1” (Cycle fixed at “0.5 s”), the resolution
becomes“1/500 (1 ms)”.
When this setting is set at “2” (Cycle fixed at “0.25 s"), the resolution
becomes“1/250 (1 ms)".
When this setting is set at “3” (Cycle fixed at“0.1 s”), the resolution
becomes“1/100 (1 ms)".

« The time proportional cycle is operated for a period of time
approximately 2.4 % longer than the setting. Care should be taken when
using the timer function with the time proportional output. Use the ON
delay/ OFF delay and DI timer stop/start functions with the timer function
of the internal event, if the ON/OFF output having more precise time is
needed.

5-74



B Operation type

Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

The outputs of the control outputs 1 to 2 and event outputs 1 to 3 can be set using
the operation type of the DO Assignment.

Item (Bank) Display Contents Initial value User level
Control output 1 - L 1 1|0:Default output 0 High function
Operation type (DO bank) N EA VY
Control output 2 L3 g |2:MV2 0
Operation type (DO bank) £ L L. 1| 3: Function 1 ((A and B) or (C and D))
Event output 1 Operation | = / 4 Eunct!on ; (X\ orBB) azd (CDor D) 0
type (DO bank) gl W A B Y unct!on (AorBorCorD)
- 6: Function 4 (A and Band Cand D)
Event output 2 Operation | T 1 0
type (DO bank) Lot
Event output 3 Operation | I 1 0
type (DO bank) Lot

o When the control output is the relay output or voltage pulse output, the display
and setting can be made.

o When the event output is provided, the display and setting can be made.

o MV1 is the ON/OFF control output, time proportional output, and time
proportional output (heat) of the Heat/Cool control.
MV2 is the time proportional output (cool) of the Heat/Cool control.

o When the set value is “0” (default output), the operation becomes as follows
according to the output:
Control output 1: Control output status of MV1 is output.
Control output 2: Control output status of MV2 is output.
Event output 1: Result of Internal Event 1 is output.
Event output 2: Result of Internal Event 2 is output.
Event output 3: Result of Internal Event 3 is output.

In the output bit function, the logical operations (AND, OR) of each control
output and each event output are combined. In output bit functions 1 to 4, the
combination of the logical operations may vary. The following shows one logical
operation:
Logical AND
OFF and OFF = OFF
OFF and ON = OFF
ON and OFF = OFF
ON and ON =ON

Logical OR

OFF or OFF = OFF
OFF or ON = ON
ON or OFF = ON
ON or ON =ON
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B Output assignment

The assignments of four inputs (A, B, C, D) used for the output bit function can be

set.
Item (Bank) Display Contents Initial value User level
Control output 1 Output - L1 7| 0:Normally opened. (OFF, 0) 14 High function
assignment A L BT Normally closed. (ON, 1)
(DO Assignment bank) 2:Internal Event 1
Control output 1 Output L ¢ 3 |3Internal Event 2 0
assignment B U 4. Internal Event 3
(Do Assignment bank) 5: Internal Event 4
Control output 1 Output - Loy 6 :nterna: Event > 0
assignment C oc 7: InternaI Event 6
(DO Assignment bank) 8:Internal Event 7
C | o —1 9:Internal Event 8
ontroloutput 1 Output | _ L |10t 13: Undefined. 0
assignment D == "= 14: MV1
(DO Assignment bank) 15: MV2
Control output 20utput | _ 1 3 I |16 to 17: Undefined. 15
assignment A e 18:DI1
(DO Assignment bank) 19: DI2
Control output 2 Output - L 1 |20:DI3 0
assignment B HEL.4151:p14
(DO Assignment bank) 22 to 25: Undefined.
Control output 2 Output I 1y | 26:Internal Contact 1 0
assignment C 0L L. | 27: Internal Contact 2
(DO Assignment bank) 28: Internal Contact 3
Control output 2 Output - [ I g ;g :nterna: gontact;l 0
assignment D o c.a 31. nt?’e;'nj do?tacc:
(DO Assignment bank) to33:Un .e |r?e :
E ) — — 1 34: Communication DI1 3
ve.nt Ou'fp:? utput ,'_- o ,',_-' 35: Communication DI2
asmgnmgn 36: Communication DI3
(DO Assignment bank) 37: Communication D14
Event output 1 Output ,::” ! :': 38: MANUAL mode 0
assignment B ~ "7 | 39:READY mode
(DO Assignment bank) 40: RSP mode
Event output 1 Output g 111 |41: AT running 0
assignment C Lot g, During SP ramp
(DO Assignment bank) 43: Undefined.
Event output 1 Output = ¢ |44 Alarm occurred.(RLi { to AL9Y) 0
assignment D L L a5 py alal.'m occurred.(FLE { to ALE S
(DO Assignment bank) 46:Undefined.
Event output 2 Output c T3 427; Ewode key pressing status 3
assignment A gy Ny :9: Cvent olutput1 jtatus
(DO Assignment bank) : Control output 1 status
Event output 2 Output g B | 0
. gy N |
assignment B
(DO Assignment bank)
Event output 2 Output P T 0
. [y N |
assignment C
(DO Assignment bank)
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Item (Bank)

Contents

Initial value

User level

Event output 2 Output
assignment D
(DO Assignment bank)

Event output 3 Output
assignment A
(DO Assignment bank)

Event output 3 Output
assignment B
(DO Assignment bank)

-
Ly

Event output 3 Output
assignment C
(DO Assignment bank)

-
U]

Event output 3 Output
assignment D
(DO Assignment bank)

~
]

Same as those on the previous page.

0

Same as
that on the
previous

page.

o When the object control output is the relay output or voltage pulse output, and
the operation type of the DO Assignment is set for output bit functions 1 to 4, the

display and setting can be made.

o When the object event output is provided and the operation type of the DO
Assignment is set for output bit functions 1 to 4, the display and setting can be

made.
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H Polarity of output assignment

The polarity of four output assignments (A, B, C, D) used for the output bit
function can be set.

Item (Bank) Display Contents Initial value User level
Control output 1 Polarity A n E 1= | The digits are called 1st digit, 2nd digit, 3rd 0000 High function
to D (DO Assignment bank) Lo digit, and 4th digit from the right end.
Control output 2 Polarity A L 1st digit: Output assignment A Polarity setting 0000
to D (DO Assignment bank) QL0 C.0 0 onddigit: Output assignment B Polarity setting
Event output 1 Polarity A | = \C 3rﬁ jlglt 8utput ass!gnment gl;ollarllty sett{ng 0000
to D (DO Assignment bank) gy N N 4th digit: Output assignment D Polarity setting
EVT)ntDooutApu’F 2 Polaritg A ) E w ’:'I’I-_" 0: Direct 0000
to D ( ssignment bank) 1: Reverse
Event output 3 Polarity A [ g g 0000
to D (DO Assignment bank) tuJlo

o When the object control output is the relay output or voltage pulse output, and
the operation type of the DO Assignment is set for output bit functions 1 to 4, the
display and setting can be made.

o When the object event output is provided and the operation type of the DO
Assignment is set for output bit functions 1 to 4, the display and setting can be
made.

E] Handling Precautions

The output relay may be turned ON and OFF repeatedly at a high-speed
depending on the conditions.
To avoid such faulty operation, always strictly observe the following
cautions:
Control output 1: When any of [Output assignment A, B, C, D] (= £ {, 2 to
ok (. 5) is set at [49: Control output 1 status], do not set [1: Reverse] for
the same symbol of [Output assignment A, B, C, D Polarity].
Event output 1: When any of [Output assignment A, B, C, D] (£wr {, 2 to
£ {,5) is set at [48: Event output 1 status], do not set [1: Reverse] for
the same symbol of [Output assignment A, B, C, D Polarity].

5-78



Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

Bl Polarity of output bit function

The polarity after the output bit function (functions 1 to 4) can be set.

Item (Bank) Display Contents Initial value User level
Control output 1 Polarity 2k ! =7 | 0: Direct 0 High function
(DO Assignment bank) LE L 119 Reverse
Control output 2 Polarity - L 0
(DO Assignment bank) HeLt
Event output 1 Polarity g 17 0
(DO Assignment bank) Lot
Event output 2 Polarity g Ty 0
(DO Assignment bank) Luc. ¢
Event output 3 Polarity g | 0
(DO Assignment bank) Lo

o When the object control output is the relay output or voltage pulse output, and
the operation type of the DO Assignment is set for output bit functions 1 to 4, the
display and setting can be made.

o When the object event output is provided and the operation type of the DO
Assignment is set for output bit functions 1 to 4, the display and setting can be
made.

H Latch

The latch of the output ON status or output OFF status can be set.

Item (Bank) Display Contents Initial value User level
Control output 1 Latch - L ¢7|0:None 0 High function
(DO Assignment bank) Loy, Latched (Latched when turned ON.)

Control output 2 Latch L = |2 Latched (Latched when turned OFF 0
(DO Assignment bank) DL .0 except for initialization at power ON.)

Event output 1 Latch g 110 0
(DO Assignment bank) Lot

Event output 2 Latch g x| 0
(DO Assignment bank) Lo

Event output 3 Latch CoJ0 0
(DO Assignment bank) Lo

o When the object control output is the relay output or voltage pulse output, and
the operation type of the DO Assignment is set for output bit functions 1 to 4, the
display and setting can be made.

o When the object event output is provided and the operation type of the DO
Assignment is set for output bit functions 1 to 4, the display and setting can be
made.

o To release the latch status, it is necessary to turn OFF the power, and turn it ON
again, to release all DO latches (key operation or communication), or to change
the latch setting of the DO Assignment to “0” (none).
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B DO Assignment setting with SLP-C35 Smart Loader Package

When setting [DO Assignment] with the SLP-C35 Smart Loader Package, select
[Edit (E)] — [Input/Output port setup (O)] in that order from the menu. The
output bit function, output assignment, polarity of output assignment, and polarity
of output bit function can be easily set using visual images as shown below.

Select the output bit function. The image of Select four output Select whether or not the polarity of
the ladder is changed according to the selected assignments A to D. the bit function is made.

output bit function. |

Input/Qutput port setup

' Function1 Function2 | Function3| Function4 ||

A B
2: Internal Event 1 v | 1/Normally closed (normalty on = 1} v ouTl
\ [ \
1A it Cr—
A
[ c itp |
3: Internal Event 2 - Normally closed (normally on = 1) v
©
l Cancel
Select whether or not the polarity is set for Select the latch of the output status.

assignments A to D.

E] Handling Precautions

In addition to the selection through the menu, the Input port setup window
can also be opened using the following procedures:

o Click the input/output port setup icon [I.
« Right-click in the input bit function setting window.

« Push the [P] key while pressing the [Ctrl] key.
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5-10 Application Examples

This section describes examples of applications using the assignment functions of this unit.

B Examples of applications using assignment functions
The following shows setting examples with the SLP-C35 Smart Loader Package.

To use assignment functions, it is absolutely necessary to set the user level to “High
function configuration”.

== (Untitled) - SLP-C35 - C15TROTAOOXX

File Edt Display Communication Setup  User Flnckion  Option  Help

DEE 2R AEB Y F&ET Name

& Standard

B No. | SP DISP. &2
LB Event i |ER SP-1 a
FE PID
FE Para
FB Setup(Range)
FB Setup(Ctrl)
FB Setup(SF)
FB Setup(Other)
FE Lock
LB DI Configuration
L& Option
& User Function
FE DO Configuration
FB Tuning
FB Other
FE Maode
LE PID in use

Table Input
a YWalid settings:-200 to 1200 RAM Address: 7005/EEPROM Address: 23339

® Example 1 Logical OR of the heater burnout and PV high limit alarm is output.

Conditions: PV high limit is set to Internal Event 1.
Heater burnout is set to Internal Event 2.
Logical OR of the above events is output to the EV1 relay.

(1) Select [Standard] — [Event] and set [Internal Event 1] to [1: PV high limit].
(2) Similarly, set [Internal Event 2] to [16: Heater 1 break/Heater over current].

(3) Select [Option] — [DO Assignment] and right-click on the operation type of
[Event output 1] to select [Input/Output port setup].
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- (Untitled) - SLP-C35 - C15TROTAOOXX

File Edit Display Communication Setup User Function Option  Help
R~ = | MEBR B BREYY &&EF | 5N ‘
| 0:Default(Mv1 (OM/OFF Output 1,Heat Open)) v
’Bgaggafd Mo, | DO Configuration DISP. | OUTY |OUT2 Ev1
-E Ee 1 _|Ies OTLT  ODefault™ o o port setup... cubr
FB Para 2| e A o2 :Default{MyL{ONIOFF, Outpat 1,Heat, Open)
FB Setup(Range) 3 |Output assign B 0T1.3 1: M1 [OMJOFF, Time proportional output 1,HEAT, OPEN)
FB Setup(Cirl) 2: M2 (Time propartional output 2, COCL, CLOSE)
B Setup(SF) o | e © O] 31 Operation 1, (& and B) or (C and D)
—E Eettp(Other) 5 |Output assign D OT1.5 4: Operation 2, (4 or B) and {C or [
[ ac S: Operation 3, (4 or Bor Cor O
LB DI Configuration | =) SIS &: Dperation &, (4 and B and € and 0)
-@ Option 7 |Polarity B oM E
) & |Polarity C OT1.6
FB Tuning
[ Gttt 9 |Polarity D OT1.6
LB Mode 10 |Polarity OT1.7
"B PID I use 17 |Latch o1&
(4) In the Input/Output port setup window, set the following items:
(a) In this example, since the logical OR of two functions needs to be output,
select [Function 1].
(b) Select [PV high limit] of Internal Event 1 for output assignment A.
(c) Similarly, select [Heater break] of Internal Event 2 for output assignment C.
(d) Select [Normally closed] for output assignment B and D.
() ; .
nput/Output post setup
Function1 Function?| Fundion3| Function4
(d)
b I B
< ‘ 2. Internal Event 1 \)” 1: Normally closed {normally on = 1) v‘ EVI
= 1ta ] {1g | =] |
No b
— e 1to |
() | | | LR |
< ‘ 3: Internal Event 2 9” 1: Normally closed {normally on = 1) v‘
¢ o
0K I [ Cancel
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® Example 2 The operation is started by the external switch, and then it is stopped automatically
30 min after the temperature has reached the set value.

Temperature

Set value

&

30 min

<

v

Time

Control ON

Control OFF

¢ Explanation

The timer start-up conditions are set to logical AND of DI1 and PV status EVs.
The ON delay timer setting decides the time period after which the operation is
stopped automatically when the temperature has reached the set value.

The mode (RUN/READY) is changed based on a combination of DI1 and timer

ON-OFE
Status Control OFF status ::;?zagogfn;g‘(g:tfit;: Oper?itrfgjtpop by
DIl OFF ON ON
Timer (Internal EV2) OFF OFF ON
Status of Internal ON OFF ON
Contact 2
Mode READY RUN READY
# Setting example
o Event
Event Display Internal Event 1 Internal Event 2
Operation type £_.L 32:Timer 4: Deviation high limit
Direct/reverse S 0: Direct
Standby £ |- 0: No standby
EVENT state at £_.C2 | 0:EVENT state at READY is | 0: EVENT state at READY is
READY continued. continued.
Alarm OR £_.,C3 |0:None 0: None
Special OFF setup  [£_, 03 |- 0: As usual.
Delay time unit £_.03 |21 min 0:0.1s
Event main setting | £ _ - 0
(low limit)
Event sub-setting E_.56 |- e
(high limit)
Hysteresis E_HY | — 5
ON delay £_.am |30 0
OFF delay £_.aF |0 0
Note. The internal event No. is indicated at the mark of "_" shown in the display

column.
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@ Setting points

Input/iOutput port setup

o DI Assignment

DI Assignment

Display

Internal Contact 1

Internal Contact 2

Operation type

() (

)
’ al
)

D)

17: Timer stop/start

7: RUN/READY

Input bit function

_
L

1: Function 1 (A and B) or
(Cand D)

1: Function 1 (A and B) or
(Cand D)

Input assignment A

Da

2: DI

2: DI

Input assignment B

o
el et
<

11: Internal Event 2
(Setting = 4: Deviation
high limit)

10: Internal Event 1
(Setting = 32: Timer
(Status))

Input assignment C

L8
el
[

0: Normally opened.
(Normally Off = 0)

0: Normally opened.
(Normally Off = 0)

Input assignment D

[
<<
D)

0: Normally opened.
(Normally Off = 0)

0: Normally opened.
(Normally Off = 0)

Polarity A o1 0: Direct 0: Direct
Polarity B o1 0: Direct 1: Reverse
Polarity C o)1 0: Direct 0: Direct
Polarity D o)1 0: Direct 0: Direct
Polarity o) 5 0: Direct 1: Reverse
Event channel =g | —-
definitions
Note. The internal DI No. is indicated at the mark of "_" shown in the display

column.

The timer startup conditions are set to logical AND of DI1 and temperature
attainment (Internal Event 2: Deviation high limit).
The mode (RUN/READY) selection is used as conditions for logical AND of the
A contact of DI1 and the B contact of the timer. However, since the mode is the
READY mode when the contact is ON, it is reversed in the final stage of internal

contact 2.

DI Assignment (Internal Contact 1): Input/Output port setup

X

Internal Contac

Q_

0: Normally open {(normallyoff = )

D

Logical AND of DI1 and deviation high limit event
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Functionl Function2| Function3 | Functiond
A B
2: DN + [11:Internal event2{Setup= 4: Deviation high li+~
| | =|
114 118 =
itc {ip]

: 1: Normally closed {(normally on = 1)

v

Timer start-up contact
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DI Assignment (Internal Contact 2): Input/Output port setup

Input/Output port setup E‘
Functionl Function2| Function3| Function4
A B ‘
| 2:DNn v||] 1:nternal event2{5etup= 4: Deviation high li v| Internal Contac
1ta ] | 1 2 O
iic | {ip |
0: Normally Q{Jen {normally/oﬂ/: [4)] V|| 0: Normally open (normally/o‘f(: [4)] e
C D
Logical AND of DI1 (A-contact) Reversed at this point since the Mode (RUN/READY)
and timer (B-contact) mode is the READY mode when selection contact
turned ON.

® Example 3 Simple pattern

sp >

[mode] keyﬂ

¢ Explanation

When the [mode] key is pressed, the mode is changed to the RUN mode and the
PV is started.

The SP value moves up (or down) along with the ramp-up (or ramp-down) set
value.

When the SP value reaches the final SP value and the PV value enters the constant
range, the counting is started. After the T2 time has elapsed, the mode is changed
to the READY mode.
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# Setting example

5-86

o Event
Event Display Internal Event 1 Internal Event 2
Operation type £ 9: Deviation high/low 32: Timer (Status)
limit (Final SP reference)
Direct/reverse £z 1: Reversed. -—
Standby £_.C2 |0:Nostandby -
EVENT state at READY | £, &2 1: EVENT state at READY is | 0: EVENT state at READY is
forcibly turned OFF. continued.
Alarm OR £_ .3 |0:None 0: None
Special OFF setup £_.L3 |0:Asusual. o
Delay time unit £_.03 |0:0s 0:0.1s
Event main setting [ _ 3 -
(low limit)
Event sub setting £ 5k 3 —-
(high limit)
Hysteresis E_L A 19999 -—
ON delay E_om |2 15
OFF delay £_.aF |0 0

Note. The internal event No. is indicated at the mark of "_" shown in the display

column.

o DI Assignment

DI Assignment

Display

Internal Contact 1

Internal Contact 2

Operation type

()

D)

7: RUN/READY

17: Timer stop/start

Input bit function

)

) s
)

’ _

Dn

1: Function 1 (A and B) or
(Cand D)

1: Function 1 (A and B) or
(Cand D)

Input assignment A |=) _, 3 18:COM DI 1 10: Internal Event 1
(Setting = 9: Deviation
high/low limit (Final
SP reference)

Input assignmentB |} _ X 11: Internal 26: During SP ramp

Event 2 (Setting = 32:
Timer (Status))

Input assignment C

Dnl
-
)

0: Normally opened.
(Normally Off = 0)

18:COM DI 1

Input assignment D

Dn(
~—
b

0: Normally opened.

11: Internal Event 2

(Normally Off = 0) (Setting = 32:
Timer (Status))
Polarity A o)1 0: Direct 0: Direct
Polarity B ot 1: Reverse 1: Reverse
Polarity C = 0: Direct 0: Direct
Polarity D o 0: Direct 0: Direct
Polarity o) _. 5 1: Reverse 0: Direct
Event channel o9 |- 2
definitions

Note.
column.

The internal DI No. is indicated at the mark of "_" shown in the display
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@ Others
7 (COM DI1 selection)
Desired value

712 [mode key function]:
SP ramp-up/ramp-down:

@ Setting points
The internal EV1 is substituted for the guarantee soak.
Therefore, “9999” is set to the hysteresis of Event 1 so that Event 1 is not turned
OFF after it has been turned ON even though the PV fluctuates.

DI Assignment (Internal Contact 1): Input/Output port setup
3

Input/Output port setup

Logical AND of COM DI1 (A-contact)
and timer (B-contact)

DI Assignment (Internal Contact 2):

Input{Output port setup

Reversed at this point since the
mode is the READY mode when
turned ON.

contact

Functionl Funcion2| Function3| Functiond
A B ‘
‘1 8:COMDI1 V||l 1:Internal event2(Setup= 4: Deviation high |i V‘ Internal Contac
fia I 118 [? Or—
itc | {1
0: Normally opq{'n (normally off =0} V|| 0: Normally open {normally/af/: ) v
{C D

Input/Output port setup

Mode (RUN/READY) selection

Conditions for guarantee soak (ramp is completed and operation enters

within the deviation of the final SP.)

Function2 | Function3| Fundion4

Function]

A

B

Mnternal event] (Setup= 8: Deviation low lir v| |26: During SPramp

B |

Internal Contac

The timer start is self-retained at time-up so that
the timer is not restarted due to change in PV.

11 | {18 O—
S Ty — fio] —
\I*I—WI 1 V| |1 1:Internal event2 (Setup=32: Timer) V‘
C B

Timer start-up contact
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5-11 Continuous Output

The following shows the functional block diagram of the continuous output:

B Output range

Output range type
(Setting: Setup £52, 57, £52)

A4

Output type

(Setting: Setup £53, £4&, £53)

v

Output scaling high limit/low limit
(Setting: £, £95, T4, £58,
L5, 055)

A\ 4
Continuous output (current output/
continuous voltage output)

The output range of the current output and continuous voltage output can be set.

Item (Bank) Display Contents Initial value User level

Control output 1 range i~ 1 71| Current output 1 Basic,
(Setup bank) L '“ 11:4t020mA Standard,
Control output 2 range ~ iy 7|2:0t020mA 1 High function
(Setup bank) L t
Auxiliary output range i~ [ I | Continuous voltage output 1
(Setup bank) L 4 t05v

2:0to5V

3:0to 10V

B Output type

o When the object control output is the current output or continuous voltage
output, the display and setting can be configured.

The output type of the current output and continuous voltage output can be set.

Item (Bank) Display Contents Initial value User level
Control output 1 type I~ s | 0: Manipulated variable (MV) 0 Basic,
(Setup bank) L ' <"1 1: Heat MV (for heat/cool control) Standard,
Control output 2 type roun § g\?m MV (for heat/cool control) 3 High function
(Setup bank) - - 4: PV before ratio, bias, and filter
Auxiliary output type ,p' :_" :'l 5:SP 3
(Setup bank) ~ T 7 | 6:Deviation (PV-SP)

7:CT1 current value

8: CT2 current value

9: MFB (including estimated MFB)
10: SP+MV

11: PV+MV
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o When the object control output is the current output or continuous voltage
output, the display and setting can be configured.

e MV scalable bandwidth is used to calculate SP+PV and PV+MV. For details, refer
to MV scaling range (on page 5-90).

o If ROM version 1 of the instrument information bank is prior to 2.04, SP+MV
and PV+MV cannot be selected.
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B Output scaling low limit/high limit

The output scaling low limit and high limit of the current output and continuous
voltage output can be set.

Item (Bank) Display Contents Initial value User level
Control output 1 scaling = [-1999 to +9999 0.0 Basic,
low limit (Setup bank) L "' The decimal point position may vary so Standard,
Control output 1 scaling ~ 1 |thatit meets the output type. 100.0 High function
high limit (Setup bank) L 11 The unit depend on the output type are as
follows:

Control output 2 scaling ~
low limit (Setup bank)

-
"
=
J
o

r
<
<

» When the output type is 0 to 2, % of

manipulated variable

C?””?' gutput 2 scaling ,'- '-, ,'-,' » When the output type is 3 to 6, same as 1000
high limit (Setup bank) - == PV(C etc)

Auxiliary outputscaling | = C'Lf |+ When the output type is 7 and 8, 0
low limit (Setup bank) - - ampere(current value)

Auxiliary output scaling » When the output type is 9, % of MFB 1000

™ -
U]
-
(M|
-
(M|

high limit (Setup bank)

o When the object control output is the current output or continuous voltage
output, the display and setting can be configured.

o The following figures show the relationship between the numeric value and
output of the output type using the output scaling low limit/high limit settings:

! !

Output (%) Output (%)
110--q--rmmmmmmmo oo 110

B R e e T
| '

' Input (%) —» -10 -1 SN Input (%) —-

Low limit High limit High limit Low limit
Low limit < High limit Low limit > High limit

However, the output is 0 to 110 % in a range of 0 to 20 mA.
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Bl MV scalable bandwidth

When the control output type is set to either SP+MV or PV+MYV, the control output
is a continuous output in which the amount of change in the MV is added to the SP

scalable bandwidth
(Setup bank)

or PV.

Item (Bank) Display Contents Initial value User level
Control output 1 MV ~ L |0to9999 200 Simple,
scalable bandwidth L "™ | The decimal point position and unit are Standard,
(Setup bank) same as those of the PV input range type. High function
Control output 2 MV - o 200
scalable bandwidth Lo
(Setup bank)
Auxiliary output MV g 200

-
U]
-~
M
=
I

o When the output type of control output 1, control output 2 or the auxiliary output
is SP+MV or PV+MYV, this item is displayed and can be set.

o The value calculated by the following formula is output according to the output
scaling low/high limit settings:
In case of SP+MV,(MV-50.0)/100.0 X MV scalable bandwidth + SP
In case of PV+MV,(MV-50.0)/100.0 X MV scalable bandwidth + PV

t
output(%)
110 =q====--
100 =q-=----
A change of output { [T | :
depend on MV R Ty : | v :
E L : Jscalable bandwidthi
0 -q----g . ------------------- R TR YR FEETEE
-10 - - + + + . Input =
L} 1 L} L} L}
Scaling low limit 0% 50% 100% Scaling high limit
-
A change of MV
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An example of the output type is SP+MV

E] Handling Precautions

« This function is used for cascade control when the continuous output of
this controller is connected to the RSP (remote SP) of another controller,
with this controller as master and the other controller as slave. Set the
RSP range to MV scaling range, which changes in proportion to a change
in the MV (0-100 %) of this controller.

« If ROM version 1 of the instrument information bank (¢ ='&¥2) is prior to
version 2.04, neither SP+MV nor PV+MV can be selected as an output
type. The MV scaling range is not displayed and cannot be set.



Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

5-12 Current Transformer (CT) Input

For CT input, two kinds of current values are provided.

« Current value at output ON: This current value is used for the heater burnout/over-current event. This current
value is displayed as CT current value.

o Current value at output OFF: This current value is used for the heater short-circuit event. This current value

cannot be displayed.

When [CT type] is set at “heater burnout detection” ({ ¥& = 0 or £ 3% = 0), the following operation is performed:

The current value at output ON becomes the CT current value measured when the output specified in [CT output] is

turned ON.

The current value at output OFF becomes the CT current value measured when the output specified in [CT output]

is turned OFE.

When [CT type] is set at “current value measurement” ({ 3& =1 or £ 3% = 1), the following operation is performed:

The current value at output ON becomes the measured CT current value regardless of the output ON/OFF status.

The current value at output OFF is fixed at “0.0A”

The following shows the functional block diagram of the current transformer (CT) input:

CT type
(Setting: Setup £ 35, £39)

Operation: Heater burnout detection Operation: Current value measurement

Monitoring of output status
(ON/OFF)
(Setting: Setup £ 3%, 1)

I

Wait before measurement
(Setting: Setup £ 35, 25 &

Output is ON. Output is OFF. Current value at output ON.
Current value at

output OFF = 0A

Current value at output ON Current value at output OFF

E] Handling Precautions

« The current value at output ON is used when the operation type of the Internal
Event is set at [heater burnout/over-current].
The current value at output OFF is used when the operation type of the
Internal Event is set at [heater short-circuit].

« If a change in current value is 2.5 A or less, the CT input suppresses this change
through the filter process.
This prevents the heater burnout event from malfunctioning due to
fluctuation of the current value by variations in heater power voltage.
If the heater current is 2.5 A or less, the filter process is activated when this unit
is powered ON or the heater is powered ON. Therefore, it takes 3 to 5 s that
the heater current becomes equivalent to the actual current value.
When setting the heater burnout event is set at such low current level, an ON
delay of 3to 5 s is set so that the event is not turned ON accidentally.
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B CT type
A desired operation type can be set for each of CT input 1 or CT input 2.
Item (Bank) Display Contents Initial value User level
CT1 operation type I~ I | 0:Heater burnout detection 0 Basic,
(Setup bank) L <M 14: Current value measurement Standard,
CT2 operation type =T =] 0 High function
(Setup bank) Lot
o When the optional model has two CT input points, the display and setting can be
made.
o When the CT type is set at “current value measurement’, the current value at
output ON is updated regardless of the output ON/OFF status and the current
value at output OFF is fixed at “0.0 A”.
B CT output
When the CT type is set at “heater burnout detection”, the output of the output ON/
OFF monitor object can be set.
Item (Bank) Display Contents Initial value User level
CT1 output i~ 21 771|0: Control output 1 0 Basic,
(Setup bank) L < 111 control output 2 Standard,
CT2 output ~ |2 Eventoutput 1 0 High function
(Setup bank) L 1L 3:Event output 2
4: Event output 3

H CT measurement

o When the optional model has two CT input points and the CT type is set at

“heater burnout detection”, the display and setting can be made.

wait time

When the CT type is set at “heater burnout detection”, a period of time between
changing of the output ON/OFF and starting of the current value measurement can

(Setup bank)

CT2 measurement wait time !

,
L
-
Mng
-

be set.
Item (Bank) Display Contents Initial value User level
CT1 measurement wait time :' _'”:'1 30 to 300 ms 30 ms Basic,
(Setup bank) = =7 Standard,
30 ms High function
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o When the optional model has two CT input points and the CT type is set at

“heater burnout detection’, the display and setting can be made.

o When the measurement wait time has elapsed after the ON/OFF status of the
output to be monitored has been changed, the measurement of the current value
is started. When 100 ms have elapsed after that, the measurement of the current

value is completed.
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B Number of CT turns and number of CT power wire loops

Each CT of CT inputs 1 and 2 can be set.

Item (Bank) Display Contents Initial value User level
Number of CT1 turns ~ 37| 0:800 turns 8 High function
(Setup bank) L <Y1 t0 40: CT turns devided by 100
Number of CT1 power wire [ ;= 7 ¢|0:1times 1
loops (Setup bank) L < 111 to 6: Number of times
Number of CT2 turns ~ 7 7]0:800 turns 8
(Setup bank) L <L 11 t0 40: CT turns devided by 100
Number of CT2 power wire | ;= 7 | 0: 1 time 1
loops (Setup bank) L <1110 6: Number of times

o If the controller has two CT inputs, this item is displayed and can be set.

o For the number of turns, use the number of CT turns divided by 100. For
example, if the number of CT turns is 400, set at 4. (However, a setting of 0 has
the same meaning as 8, namely 800 CT turns.) If using the optional QN206A or
QN212A, which have 800 turns, set at 8.

o For the number of power wire loops, use the number of times the power wire
passes through the CT hole. For example, if the power wire passes through the
CT hole 2 times, set at 2. (However, a setting of 0 has the same meaning as 1,
namely that there is 1 power wire loop).

—> Relay and power supply etc.

Power wire

Heateretc. €—

cT

CT input

This device
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5-94

E] Handling Precautions

« Do not allow the current to exceed the upper limit of the CT input display
range. Doing so might cause a malfunction.

« If a current exceeding the upper limit of the CT input display range is detected,
the CT input failure alarm (7L { {) is displayed. However, if the excessive
current is very large, the CT input failure alarm is not displayed.

e The CT input display range and measurement current range change according
to the number of CT turns and the number of CT power wire loops. Set for
the number of CT turns and the number of CT power wire loops suitable for
the conditions of the CT connected. The display range and the measurement
current range are calculated by the formulas shown below. (The internal
calculations of this device have an error of less than 0.1 A

Display range lower limit (A) = 0.0
Display range upper limit (A) = Number of turns + (16 x number of power
wire loops) x 1.4
Measurement current range lower limit (A) = Number of turns + (2000 x
number of power wire loops)
Measurement current range upper limit (A) = Number of turns + (16 x
number of power wire loops)

The table below shows examples of how display range and measurement
current range change according to the number of CT turns and the number of
CT power wire loops. Measurement current range is shown in parentheses.

Numkiirrr(]): 100 turns 400 turns 800 turns 1600 turns 4000 turns
Number
of power
wire loops
1 time 00to87A |0.0to350A |0.0to70.0A |0.0to140.0A [0.0to0350.0 A
(0.1t06.2A) [(0.2t025.0A) [(0.4t050.0A) |(0.8to (2.0to
100.0 A) 250.0 A)
2 times 00to43A |00to175A |0.0to350A |0.0to70.0A |[0.0to175.0A
(0.1t03.1A) [(0.1t0o12.5A) [(0.2t025.0A) |[(0.4t050.0A) |(1.0to
125.0A)
6 times 00to14A [00to58A 00to11.6 A [00to233A |0.0to583A
(0.1t01.0A) [(0.1to4.1A) [(0.1t0o83A) [(0.2t016.6A) |(0.4t041.6A)

« If ROM version 1 of the instrument information bank (¢} =/£2) is prior to version
2.04, the operation is always performed on the basis of 800 CT turns and one
{/ £2 turns and power wire loops is

CT power wire loop. The number of

not displayed and cannot be set.

T

« If ROM version 1 of the instrument information bank (¢ =2 is prior to version
2.04, the CT input failure alarm ('L { {) is not displayed.
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5-13 Console Display and Key Operation

It is possible to make the setting so that the console display and key operation are customized.

B Key operation type

Two kinds of general key operation flows are provided, standard key operation type
and special key operation type. A desired key operation type can be selected.

(For details about two kinds of key operation types,

(:? 2-2 Key Operation (p. 2-2).

Item (Bank) Display Contents Initial value User level
Key operation mode/type [/~ =7 ¢|0:Standard type 0 High function
(Setup bank) = ! 1: Special type

B [mode] key function

The selection operation when the [mode] key is kept pressed for 1 s or longer in the
operation display mode can be set.

Item (Bank) Display Contents Initial value User level
[mode] key function ~ 7 7 |0:Invalid 0 Basic,
(Setup bank) L e 1: AUTO/MANUAL selection Standard,
2: RUN/READY selection High function

3: AT Stop/Start

4: LSP group selection
5:Release all DO latches

6: LSP/RSP selection

7: Communication DI1 selection
8: Invalid

E] Handling Precautions

o When [ k£ L: Control method] is set at“0” (ON/OFF control), the AUTO/
MANUAL selection becomes invalid.

o When [{ k- L.: Control method] is set at “0” (ON/OFF control) or if the PV
high limit/low limit alarm occurs, the AT stop/start selection becomes
invalid.

o When [ 2 LSP system group] is set at “1”, the LSP group selection
becomes invalid.
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B MODE display setup

The mode related setup items of the parameter setting and mode bank to be

displayed can be set.
Item (Bank) Display Contents Initial value User level
MODE display setup I~ 71 2 | Whether or not the mode bank setup is 255 Standard,
(Setup bank) L - displayed is determined by the sum of the High function

following weights:

Bit 0: AUTO/MANUAL display
Disabled: 0, Enabled: +1

Bit 1: RUN/READY display
Disabled: 0, Enabled: +2

Bit 2: LSP/RSP display
Disabled: 0, Enabled: +4

Bit 3: AT stop/start display
Disabled: 0, Enabled: +8

Bit 4: Release all DO latches display
Disabled: 0, Enabled: +16

Bit 5: Communication DIT ON/OFF display
Disabled: 0, Enabled: +32

Other invalid settings, 0, +64, +128

27 26 25 24 23 22 20

21
/[ /ﬁAUTO/MAN UAL display
R

UN/READY display
LSP/RSP display

|_AT stop/start display

|_Release all DO latches display

|_Communication DI1T ON/OFF display
|_Undefined.
|_Undefined.

o When using the SLP-C35 Smart Loader Package, not only the numeric value, but
also the bit input can be used to set [ 75: MODE display setup].

E] Handling Precautions

« Even though the AUTO/MANUAL display is set at [Displayed], the AUTO/
MANUAL is not displayed when [ &,- &.: Control method] is set at“0” (ON/
OFF control).

« Even though the AT stop/start display is set at [Displayed], the AT stop/
start is not displayed when [£ k- .: Control method] is set at“0” (ON/OFF
control).

o Even though the LSP/RSP display is set at [Enabled], the LSP/RSP is not
displayed if the model does not provide the RSP input.
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The PV/SP value related items to be displayed in the operation display mode can be

set.
Item (Bank) Display Contents Initial value User level
PV/SP display setup I~ 711 | Whether or not the PV/SP value related 15 Standard,
(Setup bank) L "1 litems are displayed in the operation display High function

following weights:
Bit 0: PV display
Disabled: 0, Enabled: +1
Bit 1: SP display
Disabled: 0, Enabled: +2
Bit 2: LSP group number display
Disabled: 0, Enabled: +4
Other invalid settings, 0, +8

mode is determined by the sum of the

23 22

21
/{S

20
/tPV display

P display

LSP group number display
|_Undefined.

o When using the SLP-C35 Smart Loader Package, not only the numeric value, but
also the bit input can be used to set [£ 7%: PV/SP display setup].

E] Handling Precautions

« Even though the LSP group number display is set at [Enabled], the LSP
group number is not displayed when [ Z£: LSP system group] is set at“1”.
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B MV display setup

The MV related items to be displayed in the operation display mode can be set.

Item (Bank) Display Contents Initial value User level
MV display setup I~ 1 | Whether or not the MV value related items 15 Standard,
(Setup bank) L " are displayed in the operation display High function

mode is determined by the sum of the
following weights:
Bit 0: MV display
Disabled: 0, Enabled: +1
Bit 1: Heat MV/cool MV display
Disabled: 0, Enabled: +2
Bit 2: MFB display
Disabled: 0, Enabled: +4
Bit 3: AT progress display
Disabled: 0, Enabled: +8

23 22

2! 2°
/IiMV display
H

eat MV/Cool MV display
MFB display

|_AT progress display

o When using the SLP-C35 Smart Loader Package, not only the numeric value, but

0D

also the bit input can be used to set [Z {5: MV display setup].

E] Handling Precautions

o Even though the heat MV/cool MV display is set at [Enabled], the heat
MV/cool MV is not displayed when [£ 2&: Heat/Cool control] is set at “0”
(Disabled).

« Even though the AT progress display is set at [Enabled], the AT progress is
not displayed while the AT is stopping.

« Even though the MFB display is set at [Enabled], the MFB is not displayed
if the model does not provide the position proportional output.
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B Event setting value display setup

The main setting and sub-setting of Internal Events 1 to 3 to be displayed in the

operation display mode can be set.

Item (Bank)

Display

Contents

Initial value

User level

Event setting value display
setup
(Setup bank)

= | O: Internal Event set value is not displayed

in the operation display mode.

1: Set value of Internal Event 1 is displayed
in the operation display mode.

2: Set values of Internal Events 1 to 2 are
displayed in the operation display mode.

3: Set values of Internal Events 1 to 3 are

displayed in the operation display mode.

0

Standard,
High function

H

Handling Precautions

o Even though the Internal Event set value is set at [Enabled], the Internal
Event set values are not displayed when the main setting and sub-setting
are not necessary according to the operation type of Internal Event.

« The main setting and sub-setting of Internal Events 4 to 8 cannot be

displayed in the operation display mode.

B Event remaining time display setup

The ON delay/OFF delay remaining time of Internal Events 1 to 3 to be displayed in
the operation display mode can be set.

Item (Bank)

Display

Contents

Initial value

User level

Event remaining time
display setup
(Setup bank)

7 0: ON/OFF delay remaining time of Internal

Event is not displayed in the operation
display mode.

1: ON/OFF delay remaining time of Internal
Event 1 is displayed in the operation
display mode.

2: ON/OFF delay remaining time of Internal
Events 1 to 2 are displayed in the
operation display mode.

3: ON/OFF delay remaining time of Internal
Events 1 to 3 are displayed in the
operation display mode.

0

Standard,
High function

[

Handling Precautions

« Even though the Internal Event remaining time is set at [Enabled], the
remaining time is not displayed when the remaining time display is not

necessary according to the operation type of Internal Event.

« The remaining time of Internal Events 4 to 8 cannot be displayed in the

operation display mode.
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B CT input current value display setup

The CT current value to be displayed in the operation display mode can be set.

(Setup bank)

Item (Bank) Display Contents Initial value User level
CT input current value I~ 7| 0:CT current value is not displayed in the 0 Standard,
. L (x] ) . - .
display setup operation display mode. High function

1: CT1 current value is displayed in the
operation display mode.

2:CT1 to 2 current values are displayed in
the operation display mode.

B User level

o When the optional model has two CT input points, the display and setting can be
made.

The user level of the console display can be set.

As a larger value is set, the number of possible displays/settings is increased.

Item (Bank) Display Contents Initial value User level
User level I~ 73| 0: Basic configuration 1 Basic,
(Setup bank) L "'11. standard configuration Standard,
2: High function configuration High function

Bl LED monitor

The function of the decimal point LED at the right end digit of the lower display
(lower 4-digit display) can be set.

Item (Bank) Display Contents Initial value User level
LED monitor ~ 17| 0: Disabled 0 High function
(Setup bank) e BT Flashing while data is being sent through

RS-485 communication.

2: Flashing while data is being received
through RS-485 communication.

3: Logical OR of all DI statuses

4: Flashing in READY mode
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The lighting conditions for the Multi Status (MS) display located at the center of the
console and three groups of the lighting statuses can be set with the priority put.

Item (Bank)

Display

Contents

Initial value

User level

MS indicating lamp ON
condition (1st priority)
(Setup bank)

[u]

[

==
-

0
1
2

:Normally open (Normally OFF=0)
:Normally close (Normally ON=1)

to 9: Internal event 1to 8

10 to 13: Undefined.
14: MV1 (ON/OFF, Time proportional 1,

Heat-side, OPEN-side output)

15: MV2 (Time proportional 2, Cool-side,

CLOSE-side output)

16 to 17: Undefined.

18to 21:DI1 to DI4

22 to 25: Undefined.

26 to 30: Internal contact 1to 5

3

1 to 33: Undefined.

34 to 37: Communication DI1 to DI4
38: MANUAL

39: READY

40: RSP

4

1: AT

42: During ramp
43: Undefined.
44: Alarm

4
4
4
4
4

5:PValarm

6: Undefined.

7: [mode] key pressing status

8: Event output 1 terminal status
9: Control output 1 terminal status

39

High function

MS indicating lamp ON
status (1st priority)
(Setup bank)

~
L

g
My

==
~
D

0
1
2

w

4
5

O 00N O

1
1
1

1
1
1

: Lit.

: Slow flashing

: Flashing twice

: Fast flashing

: Left to right

:Right to left

: Reciprocating between left and right

: Deviation OK

: Deviation graph

: MV graph

0: Heat-side MV graph (For heat/cool control)

1: Cool-side MV graph (For heat/cool control)

2: MFB graph (including MFB being
estimated)

3: DI monitor

4: Internal contact monitor

5: Internal event monitor

High function

MS indicating lamp ON
condition (2nd priority)
(Setup bank)

-

[
~
a

-
-
2
X

S

ame as MS indicating lamp ON condition

(1st priority).

a4

MS indicating lamp ON
status (2nd priority)
(Setup bank)

=
U]
N
'\
P
-——

S

ame as MS indicating lamp ON status

(1st priority).

High function

MS indicating lamp ON
condition (3rd priority)
(Setup bank)

~
2
y
M|

™=
~
2

S

ame as MS indicating lamp ON condition

(1st priority).

MS indicating lamp ON
status (3rd priority)
(Setup bank)

~
a
~

[

==
-~
2
=
D

S

ame as MS indicating lamp ON status

(1st priority).

High function

MS indicating lamp
deviation range
(Setup bank)

-
U]
N
23
-

0

to 9999 U

5U

High function
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The lighting conditions are satisfied when the status set as conditions is ON
(example: Internal event 1) or the status set as conditions is met (example:
MANUAL). Therefore, if the lighting conditions are set at “0”, the conditions are
always not satisfied. If the lighting conditions are set at “1”, the conditions are
always satisfied.

When the lighting conditions having the top priority are satisfied, the operation
enters the lighting status having the top priority.

When the lighting conditions having the top priority are not satisfied and the
lighting conditions having the second priority are satisfied, the operation enters
the lighting status having the second priority.

When the lighting conditions having the top and second priorities are not
satistied and the lighting conditions having the third priority are satisfied, the
operation enters the lighting status having the third priority.

When the lighting conditions having the top to third priorities are not satisfied,
the Multi Status (MS) display becomes off.

When the lighting status is set at “7” (deviation OK), the Multi Status (MS)
display is lit or off as shown in the following Figure:
If the deviation range of the Multi Status (MS) display is set at “0 U”, the Multi
Status (MS) display is lit only when the PV display value equals SP (PV=SP).
Lit
¢ .
Off i i Off

—0 o——

PV

! Deviation range of | Deviation range of
» Multi Status (MS) i Multi Status (MS)
' display + display

SP

Deviation OK lit/off

o When the lighting status is set at “8” (deviation graph), the Multi Status (MS)

display is lit as shown in the following Figure:
The deviation range of the Multi Status (MS) display is set to “1 U” or more. If
this range is set at “0 U”, the Multi Status (MS) display becomes off.

-100.0 % or less

; +100.1 % or more

-99.9t0 -80.0 %

+80.1 to +100.0 %

-79.9 t0 -60.0 %

-59.9t0-40.0 %

-39.9t0-20.0 %

+60.1 to +80.0 %

+40.1 to +60.0 %

+20.1 to +40.0 %

RN S AU N SR A

-19.9t0 0.0 % +0.1 to +20.0 %

|

Lighting range of deviation graph (Ratio of deviation (PV-SP) to Multi Status (MS) display deviation range)



Chapter 5. DETAILED DESCRIPTION OF EACH FUNCTION

o When the lighting status is set at “9” (MV graph), “10” (Heat-side MV graph),
“11” (Cool-side MV graph), or “12” (MFB graph), the Multi Status (MS) display
is lit as shown in the following Figure:

Off at 0.0 % or less

0.1t0 10.0%

10.1t0 20.0 %

20.1t030.0% =

30.1t0 40.0 %

40.1 t0 50.0 %

50.1t0 60.0 %

70.1t0 80.0 %

80.1t0 90.0 %

90.1 to 100.0 %

100.1 % or more

60.1t070.0%

Lighting range of MV graph (This explanation also applies to the heat MV, cool MV, and MFB.)

o When the lighting status is set at “13” (DI monitor), “14” (Internal contact
monitor), or “15” (Internal event monitor), the Multi Status (MS) display is lit as
shown in the following Figure:

|

Internal event 8
Internal event 7

Internal event 6

Internal contact 5, internal event 5

Dl 4, internal contact 4, internal event 4

DI 3, internal contact 3, internal event 3

DI 2, internal contact 2, internal event 2

DI 1, internal contact 1, internal event 1

Lighting of DI, internal contact, and internal event
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B User Function

Up to eight settings selected from various settings can be added to the operation
display.

(User Function bank)

Item (Bank) Display Contents Initial value User level
User Function 1 ,:”_' -/ Each setting is set on the upper display. e Standard,
(User Function bank) = The following shows the setting High function
exceptions:
User Function 2 1e _ |- --- :Notregistered. —
(User Function bank) L Lig-_ Proportional band of currently
used PID group
User Function 3 yiC _ 7|’ - :Integral time of currently used -
(User Function bank) L PID group
= - . :Derivative time of currently
User Function 4 s used PID group -—
(User Function bank) L 1|-%-_ :Manualreset of currently used
PID group
User Function 5 T = oL - - :Outputlow limit of currently -
() ] used PID

o - - :Output high limit of currently

User Function 6
(User Function bank)

_

g

<
=

used PID group
: Proportional band for cool side
of currently used PID group

User Function 7
(User Function bank)

=~

g

-
[}

—/ - . :Integration time for cool side
- ,' of currently used PID group
: Derivative time for cool side of

currently used PID group

User Function 8
(User Function bank)

=~

g

-
™

: Output low limit for cool side
of currently used PID group

: Output high limit for cool side
of currently used PID group
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o Only settings which can be displayed can be registered. (For example, manual
reset of the PID constant can be registered only if integral time (I) is set at 0.)

o Setting cannot be made from the console by using a parameter number displayed
on the setup screen of the SLP-C35 Smart Loader Package.

o The following keys can be used to select a parameter to be set:

[<] key: Moves to the top parameter of the next parameter bank.
[V] key: Displays the next parameter.
[Alkey:  Displays the previous parameter.

[enter] key: Executes the start and confirmation of a setting change.

o When using the SLP-C35 Smart Loader Package, [User Function] can be
registered even though the conditions for instrument status are set as display
disabled.

E] Handling Precautions

Settings registered as user functions are displayed as if the user level is High
function, in spite of the actual user level setting in setup £ 7. Otherwise
the display is according to the £ ¥4 setting.
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@ User Function setting procedures
This section describes an example of setting with the Smart Loader Package
SLP-C35.
When registering the user function, up to eight parameters can be registered to the
[para] key.
When frequently used functions are registered, this ensures convenient operation.
In this example, the main setting of event 1 is registered into UF1.

1. To register a user function from the user function item:

When using this function, first set the user level to “Standard configuration” or
“High function configuration”

- (Untitled) - SLP-G35 - C35TVCUAZ2HK ) o (w3
File Edit Display Communication etip  Userfynction Option  Help

]ID@HIFEJTEI |5H:5%P|@W|TauName |

& Standard
o No. | SP DISP. |sP1 sP2
LB Event i |SP SP-1 0 —
FE PID
LB Para 2 (PID PiD.1 1
FE Setup(Range)
FE Setup(Ctrl)
FEl Setup(SP)
FEl Setup(CT)
HE Setup(A0)
FE Setup(Comm)
FB Setup(MS display)
FEl Setup(Other)
FE Lock
LE DI Configuration
L Option
FE User Function
HEl Zone
B! DO Configuration
FE Tuning
FE Other
FEl Mode
LE PID in use

< 2l

Table Input |
| 3.1 |Valid settings:0 to 1000  RAM Address:7005/EEPROM Address:23389
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(1) Select [Option] — [User Function].
(2) Select [1: Event] in [Group select].

(3) Select [801: Event value (main)] in [Item select].

Untitled) - SLP-C35 - C35TVCUA22XX

File Edit Display Communication Setup  Uzer Function  Option  Help

A0TEVENT value (sub)2

Dl VFiike BRE XY & F 16 | |
-E?Sw;dard . |User Function DISP. Setting
i |lser Function 1 LF-1 0:lnres.
Z |lser Function 2 UF-2 0:lnrez.
& |llzer Function 3 UF-3 0:lnres.
FE! Setup(CT) & Beer IHimetion < User function Register
FEI Setup(A0) & |lUser Function § 2
HEi Setupt Comm) (2) o } i1
& |l=zer Function B 1-Event v| >
7 |User Function 7
& |lzer Function & ftemisslect B
O:lnregistered B
3) U
' ['B0EVENT value (main B
— EWVENT walue (zub)
|| 803:Hysteresis = [
4 804:0M delay time 3
Y Mode H05:0FF delay time
LBPID in use A06:EVENT wvalue (main)2 =

808:Hysteresis?

B020ON delay time?
S100FF delay time
S11T:EVENT value {main)3
GI2EVENT walue {subl3
813 Hysteresizd

140N delay times
B15:0FF delay timed
G1G:EVENT wvalue {maini4
S1TEVENT walue {subld
818:Hysterezizd

120N delay timed v
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— {Untitled) - SLP-C35 - C15TROTADZXX

2. To register currently setting item into the user function:
If there are any parameters you wish to register into the user function during
setting, follow the steps below to register such parameters.

(1) Keep the cursor placed in an item you wish to register and set, and then left-
click the [UF] icon.

> The user function register box will appear.

(2) Check on Nos. you wish to register and click [Register].

> Items you have checked on are then registered.

File Edit Display Communication Setup User Function  Option
DEE Pl BE DBB F¥Y & T hyame
00.1s v
re %‘asnsa’d fio. | Event DISF Intermal Event 1 Internal Event 2 Intel
LB T | Type 22 &l G Deviation low limit (against finz) 32: Timer or
12 PID 3
L& para 2 Puolarity E2.C2 0: Direct
FB SetupiRange) 3 Btand-by E2.C2 0: None
[2 Setua(Ctr) 4 | EVENT stata at READY E2C2 | 0 EVENT continusd at Ready | 00 EVENT continued at Ready
FBI Setup(SF)
-g Setup(CT) 5 | Controller alarg OR 0: Mone
:E E:—‘étp(mhe’) R L Ne gl User function B=gisten (1)
LB DI Configuration 7| Delay unit DRtE
S Option
—EpUser Function & | EVENT walue 0: U (
:g ?&iﬁgnﬂg“’a"”” § EVENTwaluy| | @) 2:UF2  D:lnreg. "
_g ath;r Lo Hysteresi/ QO 3:UF3 0:Unreg \
FE Mode
LB PID in use id: o de'aﬁ W9 | O sUFs 0Unreg, \ 040
12 |OFF de{\ay ti \ 0o
O BUFE  O:lnreg.
O GUFE  O:Unreg
O F:UF7  D:ilnreg. V)
O BUFE  O:Unreg.
[ Register } [ Cancel ]
<))
e —_— ——
47 Walid settings:0to 2 RAM Address:5817/EEPROM Address: 22201

Note

The registered contents can also be checked by selecting [Option] — [User
Function].
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B Key lock, communications lock, and loader lock

The setting (changing) or display can be set disabled using the key lock.

Item (Bank) Display Contents Initial value User level
Key lock 1 _ 1~ |0:All settings are possible. 0 Basic,
(Lock bank) LuL 1: Mode, event, operation display, SP, UF, Standard,
lock, manual MV, and mode key can be set. High function
2: Operation display, SP, UF, lock, manual
MV, and mode key can be set.
3: UF, lock, manual MV, and mode key can
be set.
Communications lock i~ 1 _ 1 | 0:RS-485 communications read/write enabled. 0 High function
(Lock bank) L. HL 14 RS-485 communications read/write disabled. *
Loader lock ) 1 _ i~ | 0: Loader communications read/write enabled. 0 High function
(Lock bank) L-L HL 19 bader communications read/write disabled. *

* Communications can be disabled by using the communications lock and loader lock.

o When using only the key lock setting, key lock objects can be displayed, but the
setting (changing) cannot be configured.

o When locked with the password, the display and setting of key lock objects
cannot be configured.

Even with a communications lock or loader lock, read/write of the parameters
below is possible.
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Bank Item Bank Item
Setup Decimal point position Operation Current transformer (CT) current value 1
SP RSP display Current transformer (CT) current value 2
Mode AUTO/MANUAL Timer remaining time 1
RUN/READY Timer remaining time 2
LSP/RSP Timer remaining time 3
AT stop/start Timer remaining time 4
Release all DO latches Timer remaining time 5
Operation PV Timer remaining time 6
display SP (Target value) Timer remaining time 7
LSP group selection Timer remaining time 8
PID group being selected. STEP operation No.
Manipulated Variable (MV) STEP operation remaining time
Heat Manipulated Variable (Heat MV) STEP operation remaining time (s)
Cool Manipulated Variable (Cool MV) LSP value in use
Motor opening feedback value (MFB) PV before ratio, bias, and filter
AT progress RSP before ratio, bias, and filter
Status Input alarm status
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B Password
The setting (changing) of the key lock, communication lock, and loader lock can be
set disabled using the password.
Item (Bank) Display Contents Initial value User level
Password display ,lj ,I_"l I_" :_" 0to 15 0 Basic,
(Lock bank) = = | 5: Password 1A to 2B display (The initial value Standard,
becomes“0” when the | High function
power is turned ON.)
Password 1A 7= ¢ |0000 to FFFF (Hexadecimal value) 0000 Basic,
(Lock bank) L Standard,
Password 2A 7 = 77 | 0000 to FFFF (Hexadecimal value) 0000 High function
(= g ]

(Lock bank)

Password 1B 7= ¢ | 0000 to FFFF (Hexadecimal value) 0000
[t A ]

(Lock bank)

Password 2B 1= 1 | 0000 to FFFF (Hexadecimal value) 0000
[y gy |

(Lock bank)

o When using only the key lock setting, the display can be made, but the setting
(changing) cannot be made.

o When locked with the password, the display and setting cannot be made.

o The display and setting of [Password 1A: 5 Fi] and [Password 2

DO

.ug;u

L2 H] can

be made only when [Password display: 7~ % %] is “5” and the passwords of two
groups (1A and 1B, 2A and 2B) are matched.

The display and setting of [Password1B: * 5k ] and [Password 2B:

made only when [Password display: #5551 is

o The value set in [Password1A: *5

-'.“.--

%2%] can be

{F]is automatically set to [Password1B: M5 {&].

.WEjL

o The value set in [Password2A: 75.27] is automatically set to [Password2B: *52'5

E] Handling Precautions

« Before setting the passwords 1A to 2B, determine two hexadecimal values
to be used as passwords and make a note of them for future reference.

[FR 551 is used to prevent incorrect password setting by limiting the

display conditions of passwords 1A to 2B.

When other values are set for passwords 1B and 2B after the values to be
used as passwords have been set for passwords 1A and 2A, the passwords
1A and 2A cannot be displayed and the key lock, communication lock

and loader lock cannot be changed.
This status is called “password lock status”.

The settings, which cannot be changed by the key lock, cannot be

displayed in the password lock mode.

If the password lock cannot be unlocked, contact the azbil Group or its
dealer. At Azbil Corporation's factory, the password lock can be unlocked
by returning the setting to the initial setting. In this case, note that the
data, which has been set by the customer, cannot be saved (retained).
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5-14 Position Proportional Control

.|

When the control output type of the model is R1 (motor drive relay output), the position proportional control is
performed. In the position proportional control, the ON/OFF control of the relays on the open and close sides is
performed so that the MV (manipulated variable) by the PID control, MANUAL operation, and output at READY
meets the opening (MFB) of the motor.

B Position proportional type

Item (Bank) Display Contents Initial value User level
Position proportional type | = 1= 7| 0: MFB control and Estimated position control 0 Basic,
(Setup bank) ~ < "1, MFB control Standard,
2: Estimated position control (MFB disabled) High function

3: Estimated position control (MFB disabled)
+ Position adjustment at power ON.

 On position proportional control models (with code R1 in the control output
segment of the model No.), the factory setting for A% - &' (AT derivative time
adjustment coefficient) in the Extended tuning bank is 0.00, and therefore the
derivative time is 0 seconds when AT is complete. To have the AT result affect
control, change the Ak - = setting to 1.00 and re-execute AT. For details,

(> M Auto tuning (AT) (p. 5-27).

o When the control output type is R1 (motor drive relay output), the Heat/Cool
control is not enabled.

o When the control output type is R1 (motor drive relay output), the display and
setting can be performed.

o In case of the position proportional control model, the Heat/Cool control is not
enabled.

[I] Handling Precautions

o When [ 57: Position proportional type] is set to [0: MFB control +
Estimated position control] or [1: MFB control], set [ 54: Motor adjust] to
[1: Start] and execute the motor auto adjust. For details,

(> W Motor adjust (p. 5-112).
When [ 57: Position proportional type] is set to [2: Estimated position
control (MFB disabled)] or [3: Estimated position control (MFB disabled) +

Position adjustment at power ON], set the precise value to [ 5 3: Motor
full close-full open time].

@ Setting 0 (MFB control + Estimated position control)

When the Motor Feed Back (MFB) input is correct, the motor position is controlled
by actually measured MFB.
When using this setting, the setup (&) is set at “1” to perform the motor adjust.

o If the MFB input is faulty, the motor position is controlled by the estimated MFB
value. This status is called “estimated position control status”.
For example, if the motor is rotated to the position where the feedback
potentiometer deteriorates, the MFB input is changed rapidly.
This rapid change is detected as error to estimate the correct MFB position.
Additionally, if the MFB burnout alarm occurs, the motor position is also
controlled by the estimated MFB value.
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o In the estimated position control status, an error occurs between the actual motor
opening and estimated MFB value.
Therefore, if the output (MV) < 0.0 %, the relay on the close side is always turned
ON. If the output (MV) = 100.0 %, the relay on the open side is always turned
ON.
According to the above control, the motor is put in the fully closed status or fully
opened status to correct the error.
However, the error is not corrected if the MV value is limited to a range of 0.1 to
99.9 % by the output limiter or if the MV value does not become 0.0 % or less or
100 % or more according to the control status.

o The following may be the cause if the estimated position control is activated
easily.

» The motor opening is adjusted incorrectly.
« The feedback potentiometer deteriorates or the resolution is insufficient.

» The MFB wiring is faulty.

@ Setting 1 (MFB control)

The motor is controlled by actually measured MFB. If the MFB burnout alarm
(FLET) occurs, the MEB is changed to “150 %” so that the relay on the close side
is always turned ON. When using this setting, the setup ({&£) is set at “1” to
perform the motor auto adjust.

@ Setting 2 (Estimated position control)

o The motor is always controlled in the estimated position control status.
Regardless of the presence of the MFB wiring, the motor position is controlled by
the estimated MFB value.

o When using this setting, [ & 5': Motor full close-full open time] must be input
correctly.

o The MFB burnout alarm does not occur.

o The error between the actual motor opening and estimated MFB value is
corrected by forcibly moving the motor continuously in the close or open
direction when the MV is 0.0 % or 100 %.

@ Setting 3 (Estimated position control + Position adjustment at power ON)

When the power is turned ON, the relay on the close side is kept turned ON for a
period of time set in [£ & 3': Motor full close-full open time] to make “0 %” of the
estimated MFB matched with the motor opening. Subsequent operation is the
same as that described for setting 2 (Estimated position control).

When using Setting 3, set the precise value to [ & 3': Motor full close—full open
time].
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B Position proportional dead zone

Item (Bank) Display Contents Initial value User level
Position proportional dead | = = 17| 0.5t025.0% 10.0 % Basic,
LooaQ
zone Standard,
(Setup bank) High function

o When the control output type is R1 (motor drive relay output), the display and setting
can be performed. However, if [ 5*: Motor long life mode] is set at “1” (aiming at
the service life of the potentiometer), the display and setting cannot be performed.
The dead zone between the motor open and motor close in the position
proportional control is set.

For setting reference, this dead zone is changed when the manual output is output
at a constant rate. The value, which is obtained when the hunting of the motor is
stopped, is the minimum value of the dead zone.

If the exactly minimum value is set, the motor is always moved, causing the
service life of the motor to be shortened extremely.

The default setting before shipment is “10.0 %”. With this default value used as
reference value, the setting is made correctly by taking the control results and
service life of the motor into consideration.

—»| Deadzone |«—

A A
Relay on close Relay on open
side ON side ON
y y = Control output (%)
T+ *1/4 of dead zone set value

MFB (%)

H Motor long life mode
Item (Bank) Display Contents Initial value User level
Motor long life mode I~ C |0:Aiming at controllability 1 Basic,
(Setup bank) ¢ J 1: Aiming at service life of potentiometer Standard,
High function

o When the control output type is R1 (motor drive relay output), the display and
setting can be performed.

o When this setting is set at “1” (aiming at service life of potentiometer), the values
set in [/ kL : Output variation limit] and [ 5 Position proportional dead
zone] become invalid and the value suitable for aiming at the service life of the
potentiometer is calculated automatically.

B Motor adjust

Item (Bank) Display Contents Initial value User level
Motor adjust ~ L r1|0:Stop 0 Basic,
(Setup bank) L du 1: Start Standard,
High function

E] Handling Precautions

When [£ %7: Position proportional type] is set at “0” or“1," be sure to perform
[ &% Motor adjust].
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o When the control output type is R1 (motor drive relay output), the display and
setting can be performed. However, when [ %7: Position proportional type]
is set at “2” (Estimated position control) or “3” (Estimated position control +
Position adjustment at power ON), the display and setting cannot be performed.

o When using the motor auto adjust function of the position proportional control,
[£5 {: Input with motor fully closed], [£ &2': Input with motor fully open], and
[ & 2: Motor full close-full open time] are set automatically.

» Motor auto adjusting procedures
1. Set “0” or “1” to [£ % 7: Position proportional typel.

2. Set “1” to [ &L: Motor auto adjust] and press the [enter] key.
When this setup ({ &) is already set at “1”, press the [enter] key twice.
3. The motor auto adjust is then started.

- The upper display shows LALL and the relay on the close side is turned ON.

- The motor is moved toward the close side and the MFB count value is shown
on the lower display. When the counting becomes stable, the fully closed
adjustment is completed. This count value is then written into [{ & {: Input
with motor fully closed].

- The upper display shows £ A= ” and the relay on the open side is turned ON.

- The motor is moved toward the open side and the MFB count value is shown on
the lower display. When the counting becomes stable, the fully open adjustment
is completed. This count value is then written into [ &2': Input with motor fully
open]. Additionally, a period of time, which has elapsed from the fully closed
position to the fully open position, is written into [ & 3: Motor full close-full
open time].

- When the motor auto adjust has been completed, the basic display screen will appear.

4. To cancel the adjustment, press the [display] key.
When the motor auto adjust is started, keys other than the [display] key used to
cancel the adjustment cannot be operated.
If any of the following arises, each value is returned to its default setting before

IR

shipment and “F. {£/” is shown as the troubleshooting process.
“RL {817 is cleared only when the motor auto adjust is restarted and completed
correctly or when the power is reset.

- The count value between the fully closed position and fully open position is
less than “260”

- The fully closed count is greater than the fully open count.

- The period of time from the fully closed position to the fully open position is
less than 5 s or 240.0 s or more.

- The MFB burnout alarm (RLL7) is continued or occurs frequently.

- The period of time that the MFB count value becomes stable exceeds 5min.

- The MFB or open/close relay has faulty wiring.
(However, all of faulty wiring cannot be detected as error.)

o As the data is written into the motor auto adjust (decimal address: 5260) through
the CPL or Modbus communication, the starting of the motor auto adjust can
be cancelled. To start the motor auto adjust, “1” is written. On the contrary, to
cancel the motor auto adjust, “0” is written.

[I] Handling Precautions

o If the power to the measuring instrument is turned OFF during motor
auto adjust of the position proportional control, the motor auto adjust is
cancelled when the power is turned ON again.

« Even though the AUTO/MANUAL mode, RUN/READY mode, or LSP/RSP is
changed during motor auto adjust, the motor auto adjust is continued.
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B Motor wiring and motor auto adjust operation

5-114

For wiring method between the motor and controller, two kinds of wiring methods,
direct wiring and reverse wiring, are provided as described below.

The direct wiring means that the motor is rotated clockwise (CW, /™) as the output
of the controller increases.

If it is required to rotate the motor counterclockwise according to the control
contents, such as cooling control, two kinds of methods are provided as described
below.
« The wiring is not changed and the control action direction is changed on the
controller side.
« The wiring is changed to construct the reverse wiring.

In this unit, the control action (Direct/Reverse) can be changed.

If the direct wiring is used for the wiring to the motor, the thinking way of each
control is simplified and the trouble can be solved easily.

Therefore, it is recommended to perform the direct wiring where possible.

Direct wiring

Reverse wiring

This unit This unit
O O
B 4 @ G 9 14) @D ® O
AC24V, AC24V,
2 1 Y G Y
w CCW w CCW
—\WN\— —
cw ccw cw ccw
Open Close Open Close
Motor Motor

CW: Clock Wise (Clockwise, ™)
CCW: Counter Clock Wise (Counterclockwise, 57)

O 0 00 (7
U PN

This unit has functions (FLL7, AL {2) that detect incorrect wiring with the motor
and the MFB burnout or short-circuit.

In the same manner as described for the direct wiring, the unit judges the reverse
wiring as correct and does not give any alarm.

Additionally, when [ 5 7: Position proportional type] is set at [0: MFB control
+ estimated position control], the operation continues even though the MFB
burnout is detected.

The following Tables summarize symptoms of each wiring method during motor
auto adjust ([ &£: Motor adjust] is set at [1: Start]).

At this time, note that the motor is started from the fully closed position (position
where the motor rotated counterclockwise fully). Numeric values shown in the
lower display column of the Tables show examples. The lit LED column in the
Tables shows examples with initial values of the DO Assignment, that is, control
output 1 uses the open side and control output 2 uses the close side. Additionally,
the alarm is shown after the motor has been closed or opened fully.
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Upper display | Lit LED Lower display Motor motion Notes
rar ot2 Decreases like 2000 ccw When the motor is moved CCW with
— 1500 and becomes “ot2" lit, the motor terminals 1 and 2
1 stable. are the direct wiring.
LAaF ot1 Increases like 1500 —» | CW
3500 and becomes
stable.
@ Correct reverse wiring
Upper display | Lit LED Lower display Motor motion Notes
rar ot2 Decreases like 3500 cw When the motor is moved CW with
— 1500 and becomes 1 and 2 connected reversely, G and
| stable. Y connected reversely, and “ot2” lit,
CAaP ot1 Increases like 1500 — | CCW the motor t‘erminals 1 and 2 are the
3500 and becomes reverse wiring.
stable.

@ Alarm indications and causes due to incorrect wiring

Upperdisplay | Lit LED Lower display Motor motion | Alarm indication Cause
rar ot2 Increases and becomes | CCW [ GandYare
stable. connected
l reversely.
FRaP ot1 Decreases and w
becomes stable.
rar ot2 Decreases and ccw None. Tand Gare
becomes stable. However, the MFB | connected
! value does not reversely.
FRaP ot1 Increases and becomes | CW meet the motor
stable. opening_
rar ot2 Decrease orincrease is | CCW L 17 ornone. TandY are
unclear. connected
- ! (Motor motion is reversely.
LAaf ot1 changed before fully  |CW
closed or opened.)
rar ot2 Increases and becomes | CW aon 1and2are
stable. connected
1 reversely.
FRaFP ot1 Decreases and ccw
becomes stable.
rar ot2 Increases and becomes | CW aLon 1and2are
stable. connected
1 reversely;
FRaP ot1 Decreases and ccw Tand G are
becomes stable. connected
reversely.
e ot2 Decrease or increase is | CW B0 or none. 1and2are
unclear. connected
(Motor motion is reversely;
LAaF ot1 changed before fully | CCW TandYare
closed or opened.) connected
reversely.
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H Input with motor fully closed and input with motor fully open

Item (Bank) Display Contents Initial value User level
Input with motor fully ~ L 1|0to9999 1000 Basic,
closed Lot Standard,
(Setup bank) High function
Input with motor fully ,p' ,:_" ,j 0 to 9999 3000
open - T
(Setup bank)

o When the control output type is R1 (motor drive relay output), the display and
setting can be performed. However, if [{ 5 7: Position proportional type] is set
at “2” (Estimated position control) or “3” (Estimated position control + Position
adjustment at power ON), the display and setting cannot be performed.

o If you use the motor auto adjust function of the position proportional control,
these parameters can be set automatically. Additionally, they can also be set
manually in the same manner as described for normal set values.

"~

o The difference in the settings for [ & {: Input with motor fully closed] and [ &2
Input with motor fully open ] must be 260 or more, and £ & { (fully closed) must
be less than £ &2 (fully open). Otherwise, A { will occur. Please set a value
from 144 to 5782 for [ & {: Input with motor fully closed] and [ &2': Input with

motor fully open]. A value outside this range will cause FLL7.

o IfRL ! is generated and automatic motor adjustment (£ &%) cannot be started,
set values that meet the above conditions. After 51 {& disappears, start the
adjustment. (Sample settings: £ & { = 1000, £ &2 = 3000, £45 5 =30.05)

Note

For details about motor auto adjust,
> W Motor adjust (p. 5-112).

B Motor full close-full open time

Item (Bank) Display Contents Initial value User level
Motor full close-fullopen |/~ = Z|5.0t0240.0s 30.0s Basic,
. L o oJ
time Standard,
(Setup bank) High function
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o When the control output type is R1 (motor drive relay output), the display and
setting can be performed.

o When using the motor auto adjust function of the position proportional control
with [£ 57: Position proportional type] set at “0” (MFB control + Estimated
position control) or “1” (MFB control), the motor full close-full open time can
be set automatically. Additionally, this time can also be set manually in the same
manner as described for normal set values.

Note

For details about motor auto adjust,
> W Motor adjust (p. 5-112).

o When [ 57: Position proportional type] is set at “2” (Estimated position
control) or “3” (Estimated position control + Position adjustment at power ON),
the actually measured motor full open time is set.
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The following shows the meanings of the values stated in the “User Level” column:
0: Basic, Standard, and High function configuration
1: Standard and High function configuration
2: High function configuration

H Operation displays

LIST OF DISPLAYS AND SETTING DATA
List of Operation Displays

Initial

User

than the following values:

0 to 9999 U: Set value is an absolute
value.

-199.9 to +999.9 %: Set value is MV.

Display Item Contents value | level Notes
Upper display: PV | SP (Target value) SP low limit (£ £7) to SP high limit 0 0 |Whether or not this item is
) (o) displayed is selected by the
Lower display: SP PV/SP display setup (£ 7).
Lo LSP N.o.. 1to LSP system group (£ 3, Max. 8) | 1 0 Displaygd_v_vh.en LSP system
(1st digit: Value at group (£ Z4¥) is“2” or more.
(Display the right end digit) The lower display shows the
example) LSP set value corresponding
Lower display: to the LSP group number.
LSP Whether or not this item is
displayed is selected by the
PV/SP display setup (7).
- Step operation Setting is disabled. 1 0 |Regardless of the soak or ramp
- remaining time Upper display shows the step No. (1 operation, the remain time
(Display to 8), and distinction among the soak, is displayed in step time unit
example) up ramp,_and down ramp on the (setup £ #). When the unit is
Lower display: right of "5k, " Lower display shows 1s,“min.s"is displayed. When
Step remain time the soak remain time or ramp remain the unitis Tmin, “h.min"is
time. displayed.
Upper display: | MV (Manipulated -10.0to +110.0 % — 0 |Inthe ON/OFF control (£ &L
PV Variable) Setting is disabled in AUTO mode. =0),"100.0" is displayed at
Lower display: (Numeric value does not flash.) ON and "0.0" is displayed at
M Setting is enabled in MANUAL OFF. Whether or not this item
mode. (Numeric value flashes.) is displayed is selected by the
MV display setup (£ 75).
HERE Heat MV Setting is disabled. — 0 |[Thisitemis displayed when
(Manipulated -10.0to +110.0 % using the Heat/Cool control
Variable) 25 =1).
- Cool MV — 0 |Whether or not this item is
Loow (Manipulated displayed is selected by the
Variable) MV display setup (£ 75).
Fh MFB (Motor opening | Setting is disabled. — 0 |Displayed during execution of
feedback value) -10.0to +110.0 % AT. (The display is continued
Flashing when the value is 0.0 to even after completion of AT.)
100.0% during estimate. Whether or not this item is
displayed is selected by the
MV display setup (Z75).
Upper display: | AT progress display | Setting is disabled. — 0 |Displayed during execution of
PV (1st digit = Numeric | Lower display shows the AT AT. (The display is continued
ar ! value at right end progress value on the right of “A£" even after completion of AT.)
" ! digit) 1 - : During execution of AT (Value is Whether or not this item is
(Display decreased.) displayed is selected by the
example) 0: Completion of AT MV display setup (£ 75).
et CT (Current trans- Setting is disabled. — 0 |Displayed when the optional
- former) current model has two current
value 1 transformer points.
reg CT (Current trans- Setting is disabled. — | o |Whetheror not this item is
former) current value 2 displayed is selected by the
CT input current value display
setup (Z75).
£t Internal Event 1 The allowable setting range may 0 0 |Setting required by the
B main setting vary depending on the operation operation type of the internal
Coc Internal Event 1 type of the internal event. 0 0 |eventisdisplayed.
£ i5h sub-setting -1999 to +9999 U: Set value is other Whether or not this item is

displayed is selected by the
Event setting value display
setup (D 75).
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time 3

Upper display: Displays the
distinction between ON delay and
OFF delay next to“k

Lower display: Dlsplays in the unit
(any of 0.1 s, s, and min), which is
determined according to the delay
time unit of internal event 3 (3rd
digitof £3.£ 3).

Display Item Contents I\gﬂi |lé f/(: Notes
E Timer remaining Setting is disabled. — 0 [Whether or not this itemis
time 1 Upper display: Displays the displayed is selected by the
distinction between ON delay and event remain time display
OFF delay next to“x{, " setup (C77).
Lower display: Displays in the unit “Yis displayed at the right
(any of 0.1 s, s, and min), which is end digit when using the ON
determined according to the delay delay time.
time unit of internal event 1 (3rd “L"is displayed at the right
digitof £{, L 3). end digit when using the OFF
delay time.
EZ Internal Event 2 The allowable setting range may 0 0 |Setting required by the
main setting vary depending on the operation operation type of the internal
=148 Internal Event 2 type of the internal event. 0 0 |eventisdisplayed.
sub-setting -1999 to +9999 U: Set value is other Whether or not this item is
than the following values: displayed is selected by the
0to 9999 U: Set value is an absolute Event setting value display
value. setup (C75).
-199.9 to +999.9 %: Set value is MV.
[ Timer remaining Setting is disabled. — 0 |Whether or not this item is
time 2 Upper display: Displays the displayed is selected by the
distinction between ON delay and event remain time display
OFF delay next to =2, " setup (7).
Lower display: Dlsplays in the unit “"is displayed at the right
(any of 0.1 s, s, and min), which is end digit when using the ON
determined according to the delay delay time.
time unit of internal event 2 (3rd “L"is displayed at the right
digit of £2, L 3). end digit when using the OFF
delay time.
£3 Internal Event 3 The allowable setting range may 0 0 |Setting required by the
main setting vary depending on the operation operation type of the internal
EI5h Internal Event 3 type of the internal event. 0 0 |eventisdisplayed.
sub-setting -1999 to +9999 U: Set value is other Whether or not this item is
than the following values. displayed is selected by the
0 to 9999 U: Set value is an absolute Event setting value display
value. setup (I 15).
-199.9 to +999.9 %: Set value is MV.
] Timer remaining Setting is disabled. — 0 |[Whether or not this item is

displayed is selected by the
event remain time display
setup (£77).

“Y”is displayed at the right
end digit when using the ON
delay time.

“L"is displayed at the right
end digit when using the OFF
delay time.
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List of Parameter Setting Displays

The following shows the meanings of the values stated in the “User Level” column:

0: Basic, Standard, and High function configuration

1: Standard and High function configuration
2: High function configuration

The initial value may vary depending on the model No.

B Mode bank

Bank selection: /7 o 7 &=

Display Item

Contents

Initial
value

User
level

Notes

AUTO/MANUAL
mode selection

A--n

R Eo: AUTO mode
i MANUAL mode

AUTO

Displayed when the control
method is other than the ON/
OFF control (£ £ L#0).
Whether or not this item is
displayed is selected by the
display mode setup (£ 7 3).

RUN/READY mode
selection

RUN

Whether or not this item is
displayed is selected by the
display mode setup (£ 7).

) LSP/RSP mode
selection

L5 7:LSP mode
~ % F: RSP mode

LSP

When the model provides
the RSP input, the display is
possible.

Whether or not this item is
displayed is selected by the
display mode setup (7).

AT stop/start
selection

n
[d

: AT stop
: AT start

AT
stop

Displayed when the control
method is other than the ON/
OFF control (£ £~ £.0).
Whether or not this item is
displayed is selected by the
display mode setup (£ 7).

Release all DO
latches

dol &

: Latch continue
: Latch release

Latch
con-
tinue

All DO latches such as control
outputs (relay and voltage
pulse) and event outputs can
be released.

Whether or not this item is
displayed is selected by the
display mode setup (£ 7).

Communication DI1

OFF

Whether or not this item is
displayed is selected by the
display mode setup (£ 7 3).
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H SP bank
Bank selection: 5~
Display Item Contents Initial | User Notes
value | level

ey RSP Setting is disabled. — 0 |Displayed when the optional

model provides the RSP input.

Bl oA PID group No. (RSP) [1to8 1 1 | Displayed when the optional

model provides the RSP input,
the control is other than ON/
OFF control (£ &~ £#0), and the
zone PID is not used (£ 2~=0).

= SP (for LSP1) SP low limit (£57) to SP high limit (&%) | 0 0

-y PID group No. (for 1to8 1 1 | Displayed when the control

Fldl Yy

LSP1) is other than ON/OFF control
(£ £ L#0) and the zone PID is
not used (£ 2~'=0).

Al Ramp (for LSP1) 0t0 9999 (The decimal point position | 0 1 | Displayed when the SP ramp
is determined by the decimal point type (£ 2{) is“1” or more.
position of PV and the SP ramp unit.)

At Time (for LSP1) 0.0 t0 999.9 (The time unit of the 0 1 | Displayed when the SP ramp
step operation is “0.1 ") type (£ 3{) is“2" or more.

0 to 9999 (The time unit of the step
operation is“1s”or”1 min")

op-z SP (for LSP2) Same as LSP1 group. 0 0 |Displayed when the LSP

system group (£ 3£ is

BrA7 PID group No. (for LSP2) 1 T 137 or more and the same

Ry = Ramp (for LSP2) 0 1 | conditions as those for the

— - LSP1 group are satisfied.

A2 Time (for LSP2) 0 1

op-3 SP (for LSP3) Same as LSP1 group. 0 0 |Displayed when the LSP

system group (£ 3£ is

Pl d3 PID group No. (for LSP3) 1 ! |“37or more and the same

FAP3 Ramp (for LSP3) 0 1 | conditions as those for the

— - LSP1 group are satisfied.

A3 Time (for LSP3) 0 1

op-y SP (for LSP4) Same as LSP1 group. 0 0 |Displayed when the LSP

system group (£ &) is

B PID group No. (for LSP4) 1 T 147 or more and the same

g IV Ramp (for LSP4) 0 1 | conditions as those for the

— - LSP1 group are satisfied.

L laM Time (for LSP4) 0 1

op-g SP (for LSP5) Same as LSP1 group. 0 0 |Displayed when the LSP

system group (£ &) is

BAs PID group No. (for LSP5) 1 T 157 or more and the same

gy Ramp (for LSP5) 0 1 | conditions as those for the

= - LSP1 group are satisfied.

L A5 Time (for LSP5) 0 1

cP-5 SP (for LSP6) Same as LSP1 group. 0 0 |Displayed when the LSP

system group (£ &) is

Pl db PID group No. (for LSP6) 1 ! |“6" or more and the same

g Ramp (for LSP6) 0 1 | conditions as those for the

—— - LSP1 group are satisfied.
L AR Time (for LSP6) 0 1
op-7 SP (for LSP7) Same as LSP1 group. 0 0 |Displayed when the LSP
- system group ( 34) is
BT PID group No. (for LSP7) 1 T %77 or more and the same
AP Ramp (for LSP7) 0 1 | conditions as those for the
— - LSP1 group are satisfied.
AT Time (for LSP7) 0 1
o SP (for LSP8) Same as LSP1 group. 0 0 |Displayed when the LSP
SP-H
system group ( 34) is
B AR PID group No. (for LSP8) 1 T 18" or more and the same
FAPD Ramp (for LSP8) 0 1 | conditions as those for the
— - LSP1 group are satisfied.
L IAR Time (for LSP8) 0 1
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Display Item Contents Initial | User Notes
value | level
£ Internal Event 1 -1999 to +9999 0 0 [Necessary settings are
B main setting The decimal point position may vary displayed according to
- Internal Event 1 so that it meets the operation type 0 0 Irlter'nal Event 1 Configuration
i sub-setting of the internal event. (ELL0.
The above value becomes 0 to 9999
in some operation types.
E -y Internal Event 1 0t0 9999 5 0
Hysteresis The decimal point position may vary
so that it meets the operation type of
the internal event.
Elan Internal Event 1 0.0t0999.9 0 2
ON delay time (Delay unitis 0.1 s.)
[ Internal Event 1 0t09999 0 2
OFF delay time (Delay unit is other than 0.1 s.)
[ Internal Event 2 Same as Internal Event 1. 0 0 [Necessary settings are
main setting displayed according to
=19 Internal Event 2 0 0 Igtsr‘rz?l Event 2 Configuration
sub-setting (£ ).
EZHY Internal Event 2 5 0
Hysteresis
g Internal Event 2 0 2
Econ ON delay time
[t [t Internal Event 2 0 2
£col OFF delay time
E3 Internal Event 3 Same as Internal Event 1. 0 0 | Necessary settings are
main setting displayed according to
354 Internal Event 3 0 0 Irlt-errlal Event 3 Configuration
sub-setting (F=.00).
EIHY Internal Event 3 5 0
Hysteresis
= _ Internal Event 3 0 2
£3an ON delay time
[ B g Internal Event 3 0 2
= OFF delay time
Eu Internal Event 4 Same as Internal Event 1. 0 0 | Necessary settings are
main setting displayed according to
Pl Tl =t Internal Event 4 0 0 |Internal Event 4 Configuration
[ l':lb . o o«
sub-setting (=00,
Eymy Internal Event 4 5 0
Hysteresis
[t _ Internal Event 4 0 2
tHon ON delay time
[ W g Internal Event 4 0 2
£ ol OFF delay time
Eg Internal Event 5 Same as Internal Event 1. 0 0 |Necessary settings are
B main setting displayed according to
Fctop Internal Event 5 0 0 Irltgrr]al Event 5 Configuration
- sub-setting (E5.00).
Loy Internal Event 5 5 0
Hysteresis
cCco_ o Internal Event 5 0 2
£30n ON delay time
ECaF Internal Event 5 0 2

OFF delay time

(Continue on next page.)
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. Initial | User
Display Item Contents value | level Notes

L5 Internal Event 6 Same as Internal Event 1. 0 0 | Necessary settings are
main setting displayed according to

ELGCH Internal Event 6 0 0 |Internal Event 6 Configuration
sub-setting £&..

ELHY Internal Event 6 5 0
Hysteresis

ELan Internal Event 6 0 2
ON delay time

ELaE Internal Event 6 0 2
OFF delay time

E7 Internal Event 7 Same as Internal Event 1. 0 0 | Necessary settings are
main setting displayed according to

FIcky Internal Event 7 0 0 |Internal Event 7 Configuration
sub-setting EL00.

C My Internal Event 7 5 0
Hysteresis

E7lan Internal Event 7 0 2
ON delay time

ElaF Internal Event 7 0 2
OFF delay time

co Internal Event 8 Same as Internal Event 1. 0 0 | Necessary settings are
main setting displayed according to

ERCh Internal Event 8 0 0 |Internal Event 8 Configuration
sub-setting (E&.00).

EQHY Internal Event 8 5 0
Hysteresis

EBan Internal Event 8 0 2

) ON delay time
EBaF Internal Event 8 0 2
T OFF delay time
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B PID bank
Bank selection: #/
Display Item Contents Initial | User Notes
value | level
mod Proportional band 0.1t0 999.9 % 5.0 0 |Displayed when the control
(PID 1) method is oth_er than the ON/
) - Integration time 0t0 9999 s or 0.0 to 999.9 s (Note) 120 | 0 |OFF control (£, £=0).
(PID 1) (No integration control action when
setat"0")
d- 1 Derivative time 0109999 s or 0.0 t0 999.9 s (Note) 30 0
(PID 1) (No derivative control action when
setat"0")
rE- Manual reset (PID 1) |-10.0to +110.0 % 50.0 | 0 |Displayed when the control
method is other than the ON/
OFF control (£ £~ .#0) and
the | (Integration time) in the
same PID group is “0".
al - MV low limit (PID 1) [-10.0to +110.0 % 0.0 1 Displayed when the control
method is other than the ON/
aH- ! MV high limit (PID 1) |-10.0to +110.0 % 100.0| 1 OFF control (& r L#0).
P-r Cool-side proportional | 0.1 to 999.9 % 5.0 0 |Displayed when the control
band (PID 1) method is other than the ON/
;- Cool-side integration | 0 to 9999 s or 0.0 to 999.9 s (Note) 120 | 0 |OFF control (k- 1=0) and
time (PID 1) (No integration control action when the Heat/Cool control is used
setat"0") e =1)
4-1F Cool-side derivative |0 to0 9999 s or 0.0 to 999.9 s (Note) 30 0
time (PID 1) (No derivative control action when
setat"0")
ab I Cool-side MV low -10.0to +110.0 % 0.0 1
limit (PID 1)
ar ir Cool-side MV high -10.0to +110.0 % 100.0| 1
limit (PID 1)
P2 Proportional band Same as PID 1 5.0 0 |[SameasPID1
(PID 2)
-2 Integration time 120 0
(PID 2)
-7 Derivative time (PID 2) 30 0
FE-7 Manual reset (PID 2) 500 0
l - MV low limit (PID 2) 0.0 1
aH-72 MV high limit (PID 2) 1000 1
P-2r Cool-side proportional 5.0 0
band (PID 2)
) -2r Cool-side integration 120 O
time (PID 2)
4-2r Cool-side derivative 30 0
time (PID 2)
al 2l Cool-side MV low 0.0 1
limit (PID 2)
aH2r Cool-side MV high 100.0| 1
limit (PID 2)
(Note) For presence of the decimal point, when [ 2 3': PID Decimal point position] is set at “0", the decimal

point does not exist. When this setting is set at“1”, the decimal point exists.

(Continue on next page.)
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. Initial | User
Display Item Contents value | level Notes
p-3 Proportional band | SameasPID 1 50 | 0 |[SameasPID1
(PID 3)
{-3 Integration time 120 0
(PID 3)
4-3 Derivative time (PID 3) 30
FE-3 Manual reset (PID 3) 500 O
al -3 MV low limit (PID 3) 0.0 1
aH-3 MV high limit (PID 3) 100.0 1
p-ar Cool-side proportional 5.0 0
B band (PID 3)
) -3r Cool-side integration 120 0
time (PID 3)
4-3r Cool-side derivative 30 0
gk time (PID 3)
=T Cool-side MV low 0.0 1
ot limit (PID 3)
(3" Cool-side MV high 1000 1
of3C limit (PID 3)
ooy Proportional band Same as PID 1 5.0 0 |[SameasPID1
(PID 4)
1-y Integration time 120 0
(PID 4)
4-4 Derivative time (PID 4) 30 0
FE-u Manual reset (PID 4) 50.0
al -H MV low limit (PID 4) 0.0 1
oH-Y MV high limit (PID 4) 1000 1
p-ur Cool-side proportional 5.0 0
band (PID 4)
) o-ur Cool-side integration 120 0
time (PID 4)
-ur Cool-side derivative 30 0
d-ti time (PID 4)
b Cool-side MV low 0.0 1
aes limit (PID 4)
HYT Cool-side MV high 100.0| 1
gris limit (PID 4)
p-c Proportional band SameasPID 1 5.0 0 |SameasPID1
(PID 5)
!-5 Integration time 120 0
(PID 5)
4-5 Derivative time (PID 5) 30
FE-5 Manual reset (PID 5) 50.0
al -5 MV low limit (PID 5) 0.0 1
aH-5 MV high limit (PID 5) 1000 1
p-cr Cool-side proportional 5.0 0
band (PID 5)
) -5r Cool-side integration 120 0
- time (PID 5)
4-5r Cool-side derivative 30 0
- time (PID 5)
'O Cool-side MV low 0.0 1
ot.5( limit (PID 5)
o Cool-side MV high 100.0| 1
ofal limit (PID 5)

(Continue on next page.)
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. Initial | User
Display Item Contents value | level Notes
p-5 Proportional band | SameasPID 1 5.0 0 |SameasPID1
(PID 6)
-5 Integration time 120 0
(PID 6)

-5 Derivative time (PID 6) 30 0
FE-5 Manual reset (PID 6) 500| 0
al -5 MV low limit (PID 6) 0.0 1
aH-5 MV high limit (PID 6) 1000 1
p-Lr Cool-side proportional 5.0 0

band (PID 6)
! -Er Cool-side integration 120 0
time (PID 6)

-cr Cool-side derivative 30 0
d-b( time (PID 6)

'O Cool-side MV low 0.0 1
aLae limit (PID 6)

HET Cool-side MV high 100.0| 1
anet limit (PID 6)

-7 Proportional band | SameasPID 1 5.0 0 |[SameasPID1
(PID 7)

-7 Integration time 120 0
(PID7)

a-7 Derivative time (PID 7) 30 0

FE-7 Manual reset (PID 7) 50.0 0

al -7 MV low limit (PID 7) 0.0 1

M- T MV high limit (PID 7) 1000| 1

p-r Cool-side proportional 5.0 0
band (PID 7)

;- Cool-side integration 120 0
time (PID 7)

4-r Cool-side derivative 30 0

.ot time (PID 7)

[ T Cool-side MV low 0.0 1
oL it limit (PID 7)

e Cool-side MV high 1000 1
ahtil limit (PID 7)
p-g Proportional band Same as PID 1 5.0 0 |[SameasPID1
(PID 8)
(-0 Integration time 120 0
(PID 8)
4-58 Derivative time (PID 8) 30 0
FE-B Manual reset (PID 8) 500 0
al -g8 MV low limit (PID 8) 0.0 1
aH-8 MV high limit (PID 8) 1000 1
p-gr Cool-side proportional 5.0 0
band (PID 8)
! -8l Cool-side integration 120 0
time (PID 8)

_or Cool-side derivative 30 0
d-8C time (PID 8)

! ar Cool-side MV low 0.0 1
aLEe limit (PID 8)

o Cool-side MV high 100.0| 1
ATt limit (PID 8)
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Bl Parameter bank

Bank selection: F A~ A
Display Item Contents Initial | User Notes
value | level
Fe-r Control method 0: ON/OFF control 0 0 |Theinitial value is“0”"when
1: Fixed PID or the control output uses only
1 one point and is the relay
output. The initial value is“1”
in other cases.
Rkl MV low limit at AT -10.0to +110.0 % 0.0 0 |Displayed when the control
— method is other than the ON/
REqH MV high limit at AT |-10.0to +110.0 % 1000 O | OFF control (= £.20).
g FF ON/OFF control 0to9999U 5 0 |Displayed when the control
differential method is the ON/OFF control
aEEC ON/OFF control -1999 to +9999 U 0o | 2 |€&rL=0).
operating point offset
=] PV filter 0t0120.0s 0.0 0
= PV ratio 0.001 to 9.999 1.000| 1
k! PV bias -1999 to +9999 U 0 0
FiLz RSP filter 0.0t0 120.0s 0.0 1 | Displayed when the model
- provides the RSP input.
FRZ RSP ratio 0.001 to 9.999 1.000| 1
bz RSP bias -1999 to +9999 U 0o | 1
fun Time proportional 0: 1 s unit 0 2 |Displayed under the same
cycle unit 1 1: Cycle fixed at 0.5 s. conditions as £ except that
2: Cycle fixed at 0.25 s. arelay is not included in the
3:Cycle fixed at 0.1 s output.
If the set value is other than “0",
the time proportional cycle 1 (£%)
cannot be set.
ru Time proportional 5to 120 s (Output destination of 10 0 |Displayed when MV1 (time
cycle 1 MV1 includes the relay output.) or proportional output (heat)
1to 120 s (Output destination of 2 of Heat/Cool control) is
MV1 does not include the relay connected to the relay control
output.) output, voltage pulse output,
If the time proportional cycle unit or event output in the DO
1 (C4L) = 0, this setting becomes Assignment.
invalid and the setting becomes The initial value of time
impossible. proportional cycle 1is“10”
when the control output is
the relay output. The initial
value is“2"in other cases.
funz Time proportional 0: 1 s unit 0 2 |Displayed under the same
cycle unit 2 1: Cycle fixed at 0.5 s. conditions as %2 except that
2: Cycle fixed at 0.25 s. arelay is notincluded in the
3:Cycle fixed at 0.1 s output.
If the set value is other than “0’, the time
proportional cycle 2 ({%Z) cannot be set.
ruz Time proportional 5to 120 s (Output destination of 10 0 |Displayed when the Heat/
cycle 2 MV2 includes the relay output.) or Cool control is used (£ 25=1)
1to 120 s (Output destination of 2 and MV2 (time proportional

MV2 does not include the relay
output.)

If the time proportional cycle unit
2 (U512 =0, this setting becomes
invalid and the setting becomes
impossible.

output (cool) of Heat/Cool
control) is connected to the
relay control output, voltage
pulse control output, or event
output.

The initial value of time
proportional cycle 2 is“10”
when the model has one
control output point. The
initial value is “2"in other
cases.
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. Initial | User
Display Item Contents value | level Notes
EFEY Time proportional | 0: Controllability aiming type 0 2 | Theinitial value is“1” when
cycle mode 1: Actuator service life aiming type control output 1 is the relay
(Only one ON/OFF operation or output. The initial value is“0”
within time proportional cycle) 1 in other cases.
oltL MV variation limit 0.0: No limit. 0.0 2 | Not displayed when the
model provides the motor
0.11t0999.9 %/s drive relay output and
[aiming at service life of
potentiometer] is set ( 5%=1).
SPU SP up ramp (U/min) [0.0t0 999.9 U 0.0 | 2 |Time unitofthe rampis selected
(No ramp when set at“0.0 U") by the SP ramp unit ( 32).
5Pd (SS/dqw)n ramp 00 2 Displayed when the SP ramp
min type is set at “standard” ( 3{=0).
B Extended tuning bank
Bank selection £ &
. Initial | User
Display Item Contents value | level Notes
ALLY AT type 0: Normal (Standard control 0 0 |Displayed when the control
= characteristics) method is other than the ON/
1: Immediate response (Control OFF control (£ £ L20).
characteristics that respond The initial value of “A& - ="
immediately to external disturbance.) is“0.00” when the control
2: Stable (Control characteristics having output type is R1.
less up/down fluctuation of PV) The initial value of “A& - ="
LA Just-FITTER settling | 0.00 to 10.00 030 | 2 |is"1.00"when the control
S band output type is other than R1.
corg SP lag constant 0.0t0 999.9 0.0 2
oL-p AT Proportional 0.00 t0 99.99 1.00 2
- band adjust
AL-} AT Integral time adjust | 0.00 to 99.99 1.00 | 2
Ak -4 AT Derivative time 0.00 to0 99.99 1.00 2
adjust or
0.00
rL-m Control algorithm 0: PID (Conventional PID) 0 1
e 1: RationaLOOP
(High-performance PID)
[T Just-FiITTER 0to 100 0 1
Sy assistance coefficient
B Zone bank
Bank selection: £ 01 £
Display Item Contents Initial | User Notes
value | level
2n- ! Zone 1 -1999 to +9999 U 999U | 2 |Displayed when the zone PID
i i (=1 )
-2 Zone 2 999U] 2 operation is used (£ 2~=0).
cn-3 Zone3 9999U| 2
24 Zone 4 999U | 2
2n-5 Zone 5 99U | 2
2n-E& Zone 6 99U | 2
2rn-1 Zone7 999U | 2
Py 4 Zone hysteresis 0to 9999 5U 2
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6-3

List of Setup Setting Displays

The following shows the meanings of the values stated in the “User Level” column:
0: Basic, Standard, and High function configuration
1: Standard and High function configuration
2: High function configuration

Initial value may differ depending on model No.

B Setup bank
o

Bank selection: 5 L/

Display Item Contents Initial | User Notes
value | level
- PV input range type | Range of thermocouple: 1 to 26 88 0 |For details, refer to the PV
oo Range of RTD: 41 to 68 Input Range Table (on page
Range of DC voltage and DC 5-2).
current: 81 to 84, 86 to 90
e =] Temperature unit 0: Celsius (°C) 0 0 | Displayed when the PV input range
LouL 1: Fahrenheit (°F) type is thermocouple or RTD.
ron3 Cold junction 0: Cold junction compensation (T/C) | 0 2 |Displayed when the PV input
- compensation (T/C) is performed (internal). range type is thermocouple.
1: Cold junction compensation (T/C)
is not performed (external).
ronu Decimal point 0: No decimal point 0 0 |Displayed when the PV input
Lou position 1: 1 digit after decimal point type is DC voltage/DC current
2: 2 digits after decimal point or thermocouple/RTD having
3: 3 digits after decimal point the range with the decimal
(Range with decimal point of point.
thermocouple/RTD: 0 to 1)
Il x T =t PV range low limit When the PV input range type is 0 0
Lo !
thermocouple or RTD, the input
range low limit selected with the PV
input range type (& {) is displayed,
but the setting is disabled.
When the PV input range type is DC
voltage/DC current, a value ranging
from —1999 to +9999 is set.
rong PV range high limit | When the PV input range type is 1000 O
LM thermocouple or RTD, the input
range high limit selected with the PV
input range type (& {) is displayed,
but the setting is disabled.
When the PV input type is DC
voltage/DC current, a value ranging
from —1999 to +9999 is set.
] SP low limit PV range low limit to PV range high 0 1
e H! limit
r ne SP high limit 1000 1
o PV square root 0.0 to 100.0 0.0 2 | Displayed when the PV input
extraction dropout | (PV square root extraction is not range type is DC voltage/DC
performed when set at“0.0") current.
ron RSP input range type |0: 4 to 20 mA 0 0 |Displayed when the model
1:0to 20 mA provides the RSP input.
2:0to5V
3:1to5V
4:0to 10V
oot RSP range low limit | -1999 to +9999 U 0 0
rog RSP range high limit |-1999 to +9999 U 1000 | O
ro3 PID calculation 0: Enabled 0 2 | Normally, the PV filter is used
adjustment function | 1: Disabled with an initial value.
If ROM version 1 in the
instrument information bank
(¢ =/012) is 2.26 or earlier, this
item cannot be displayed.
oy Control action 0: Reverse action (Heat) 0 0 |Displayed when the heat/cool
(Direct/Reverse) 1: Direct action (Cool) control is not used (£ &% =0).
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(Continue on next page.)

Display Item Contents Initial | User Notes
value | level
roug Output operation at | 0: Control calculation is continued. 0 2
Lo PV alarm 1: Output at PV alarm is output.
ros Output at PValarm |-10.0to+110.0 % 0.0 2
oo Output at READY -10.0to +110.0 % 0.0 1
L (Heat)
rog Output at READY -10.0to +110.0 % 0.0 1 | Displayed when the control
L (Cool) method is other than the ON/OFF
control (% £#0) and the heat/
cool control (U &% = 1) is used.
T Output operation 0: Bumpless transfer 0 1 | Displayed when the control
Lo at changing Auto/ | 1: Preset method is other than the ON/
Manual OFF control (£ £ L#0).
roam Preset MANUAL -10.0t0 +110.0% 00or| 1 |When the operation mode is
LR value (Used when the operation modeis | 50.0 the MANUAL mode at power
the MANUAL mode at power ON.) ON, the preset MANUAL
E— Inftial output type 0: Auto 0 3 value (£ 2%) becomes the
LoEd (mode) of PID 1: Not initialized Manipulated Variable (MV).
control 2: Initialized (If SP value different
from the current value is input.)
roA7 Initial output of PID  |-10.0t0 +110.0 % 0.0or| 2
Lok control 50.0
r 23 PID Decimal point 0: No decimal point 0 2 |Displayed when the control
Lok position 1: 1 digit after decimal point method is other than the ON/
(Decimal point of integral time and OFF control (£ &y L#0).
derivative time)
rooy Zone PID operation | 0: Disabled 0 2
- 1: Changed by SP
2: Changed by PV
r o5 Heat/Cool control 0: Not used 0 0 |Displayed when the control output
Lok 1: Used type is other than R1 (motor
drive relay output), and when the
control method is other than the
ON/OFF control (£ £ £#0).
When set at“1, the control action
is set to the reverse action (I {~
=0), the preset MANUAL value
(C243) is set to“50.0% and the
initial output of the PID control
(£22)is changed to“50.0"
ro27 Heat/Cool 0: Normal 0 1 | Displayed when the Heat/
- ! 1: Energy saving Cool controlis used (£ 25 =1).
roog Heat/Cool control -100.0 to +100.0 % 00 1] O
- deadband
roog Heat/Cool control -10.0to +110.0 % 500 | 2
EOE change point
roIn LSP system group 1to8 1 0
o3 SP ramp type 0: Standard 0 2
1: Multi-ramp
2: Step operation
When the power is turned ON again,
the step operation is stopped (READY).
3: Step operation
When the power is turned ON
again, the step operation is reset.
ro3z SP ramp unit 0:0.1U/s 1 2 |"0.1 U"shows that the decimal
LA 1:0.1 U/min point position of the PV is
2:0.1U/h shifted one digit rightward.
o33 STEP time unit 0:0.1s 0 2 | Displayed when the SP ramp

1:1 s (“min. s"is displayed on the
console.)

2: 1 min (“h. min"is displayed on the
console.)

type is the step operation
(£31=2).

(Continue on next page.)
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Display Item Contents Initial | User Notes
value | level
oy STEP PV start 0:None 0 2 |Displayed when the SP ramp
1: Up start type is the step operation
2: Down start (£21=2).
o35 STEP loop 0: Stop (No loop) 0 2
1: Loop
2: Final step continued. (No loop)
I35 CT1 operation type | 0: Heater burnout detection 0 0 |Displayed when the optional
1: Current value measurement model has two current
transformer input points.
ro37 CT1 output 0: Control output 1 0 0 | Displayed when the optional
1: Control output 2 model has two current transformer
2: Event output 1 input points and the CT1
3: Event output 2 operation type is set to "heater
4: Event output 3 burnout detection” (£ 25 =0).
oI5 CT? measurement 30to 300 ms 30 0
wait time
L] CT2 operation type |Same as CT1 operation type 0 0 |Displayed when the optional
model has two current
transformer input points.
roun CT2 output Same as CT1 output 0 0 |Displayed when the optional
model has two current transformer
oy CT2 measurement Same as CT1 measurement wait 30 0 |input points and the CT2
- wait time time operation type is set to "heater
burnout detection” (£ 3% = 0).
roug Control output 1 Current output 1 0 |Displayed when control
- range 1:4t0 20 mA output 1 of the model is the
2:0to 20 mA current output or continuous
Continuous voltage output voltage output.
1:1to5V The decimal point position
2:0to5V of the scaling low limit/high
3:0to 10V limit becomes 1 digit after
oy Control output 1 0: MV 0o | o |thedecimalpointwhen
£oH3 type P 1: Heat MV (for heat/cool control) Fhe control output 1 type
2: Cool MV (for heat/cool control) is related to the MV and CT.
3:PV When the control output 1
4: PV before ratio, bias, and filter typeis reIa_ted to the PV a.n.d
5.5p SP, the decimal point position
6: Deviation becomes the same as that of
7:CT1 current value the PV‘. . -
8: CT2 current value The uplt‘of scaling low limit/
9: MFB (including estimated MFB) high limit depends on the
10: SP+MV output type of control outpu'g 1.
11: PVAMV When the output type relative
- to MV and MFB; %.
L' Ly Control output 1 -1999 to +9999 0 0 When the ouput type relative
scaling low limit The decimal point position and unit to PV and SP; same as PV.
royc Control output 1 may vary depending on control 1000| 0 |When the output type relative
Lo scaling high limit output 1 type. CT; ampere (current value).
Ik Control output T MV |0 to 9999 200 0 |Ifthe controller model uses
scalable bandwidth | The decimal point position and unit current output for control
are same as for PV. output 1 and if the control
output 1 type is SP+MV or
PV+MV, this setting is displayed.
rouT Control output 2 range | Same as control output 1. 1 0 |Displayed when control
output 2 of the model is the
roug Control output 2 type 3 0 |current output or continuous
voltage output.
royg Control output 2 -1999 to +9999 0 0 |The decimal point position
scaling low limit The decimal point position and unit and unit is same as that of
roco Control output 2 may vary depending on control 1000 | o |controloutput1.
- scaling high limit output 2 type.
oot Control output 2 MV |0 to 9999 200 0 |Ifthe controller model uses current
scalable bandwidth | The decimal point position and unit output for control output 2 and if
are same as for PV. the control output 2 type is SP+MV
or PV+MV, this setting is displayed.
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Initial

User

Item Contents Notes
value | level
r Auxiliary output Same as control output 1. 1 0 |Displayed when the auxiliary
range output of the model is the
s current output or continuous
Auxiliary output type 3 0 voltage output.
r Auxiliary output -1999 to +9999 (The decimal 0 0 Thg deqmalhpomt posmﬁn £
scaling low limit point position and unit may vary ?P?e clf)r:::rgltoﬁt?uns? asthato
r Auxiliary output depending on the AUX type.) 1000 0 :
scaling high limitt
r Auxiliary output MV | 0 to 9999 200 0 |Ifthe controller model uses
scalable bandwidth | The decimal point position and unit current output for the auxiliary
are same as for PV. output and if the auxiliary
output type is SP+MV or
PV+MV, this setting is displayed.
r Position proportional | 0: MFB control + Estimated position control 0 0 |Displayed when the model
type 1: MFB control provides the position
2: Estimated position control (MFB disabled) proportional output.
3: Estimated position control (MFB disabled)
+ Position adjustment at power ON.
r Position proportional | 0.5 to 25.0 % 10.0 0
dead zone
r Motor long life mode | 0: Aiming at controllability 1 0
1: Aiming at service life of
potentiometer
r Motor adjust 0: Stop 0 0 |Displayed when the model
- 1: Start provides the position
proportional output.
The motor adjust is stopped
using the [disp] or [mode] key
through the control operation.
It is impossible to write data
through the loader.
r Input with motor 0to 9999 1000 | 0 |Displayed when the model
fully closed provides the position
r Input with motor | 0 to 9999 3000 | o [Proportional output.
L fully open It is impossible to write data
through the loader.
r Motor full close-full | 5.0to 240.0 s 300 O
open time
r Communication type | 0: CPL 0 0 |Displayed when the optional
1: Modbus (ASCII format) model has RS-485.
2: Modbus (RTU format)
r Station address 0to 127 (Communication is 0 0
- disabled when set at "0")
r Transmission speed | 0: 4800 bps 2 0
1: 9600 bps
2:19200 bps
3: 38400 bps
r Data format 0: 7 bits 1 0
- (Data length) 1: 8 bits
Y] Data format (Parity) | O: Even parity 0 0
1: Odd parity
2: No parity

E] Handling Precautions

(Continue on next page.)

« If ROM version 1 of the instrument information bank(’ =/&2) is prior

to 2.04, SP+MV and PV+MV cannot be set in [Control output 1 typel,
[Control output 2 type], and [Auxiliary output type ].

« If ROM version 1 of the instrument information bank(; /') is prior to 2.04,

SP+MV and PV+MV cannot be set in [Control output 1 MV scaling range],
[Control output 2 MV scaling range], and [Auxiliary output MV scaling rangel].
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Display

ltem

Contents

Initial
value

User

Notes
level

"
Dy
<3

Data format (Stop
bit)

0: 1 bit
1: 2 bits

0

0 |Displayed when the optional
model has RS-485.

™
-
£3

Response time-out

1to 250 ms

3

[
-

Key operation type

0: Standard type
1: Special type

==
-
Sy

[mode] key function

0: Invalid

1: AUTO/MANUAL selection

2: RUN/READY selection

3: AT Stop/Start

4: LSP group selection
5:Release all DO latches

6: LSP/RSP selection

7: Communication DI1 selection
8: Invalid

MODE display setup

Whether or not the mode bank

setup is displayed is determined by

the sum of the following weights:

Bit 0: AUTO/MANUAL display
Disabled: 0, Enabled: +1

Bit 1: RUN/READY display
Disabled: 0, Enabled: +2

Bit 2: LSP/RSP display
Disabled: 0, Enabled: +4

Bit 3: AT stop/start displayDisabled:
0, Enabled: +8

Bit 4: Release all DO latches display
Disabled: 0, Enabled: +16

Bit 5: Communication DIT ON/OFF display
Disabled: 0, Enabled: +32

Other invalid settings, 0, +64, +128

255

"
-
-

PV/SP display setup

Whether or not the PV/SP value
related items are displayed in the
basic display mode is determined
by the sum of the following weights:
Bit 0: PV display
Disabled: 0, Enabled: +1
Bit 1: SP display
Disabled: 0, Enabled: +2
Bit 2: LSP group number display
Disabled: 0, Enabled: +4
Other invalid settings, 0, +8

15

MV display setup

Whether or not the PV/SP value
related items are displayed in the
basic display mode is determined
by the sum of the following weights:
Bit 0: MV display
Disabled: 0, Enabled: +1
Bit 1: Heat MV/cool MV display
Disabled: 0, Enabled: +2
Bit 2: MFB display
Disabled: 0, Enabled: +4
Bit 3: AT progress display
Disabled: 0, Enabled: +8

15

==
~J
(]

Event setting value
display setup

0: Internal Event set value is not
displayed in the operation display
mode.

1: Set value of Internal Event 1 is
displayed in the operation display
mode.

2: Set values of Internal Events 1 to
2 are displayed in the operation
display mode.

3: Set values of Internal Events 1 to
3 are displayed in the operation
display mode.
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Display

ltem

Contents

Initial
value

User
level

Notes

==

-~
-

Event remaining
time display setup

0: ON/OFF delay remaining time of
Internal Event is not displayed in
the operation display mode.

: ON/OFF delay remaining time of
Internal Event 1 is displayed in the
operation display mode.

2: ON/OFF delay remaining time

of Internal Events 1 to 2 are
displayed in the operation display
mode.

3: ON/OFF delay remaining time

of Internal Events 1 to 3 are
displayed in the operation display
mode.

—_

0

CT input current
value display setup

0: CT current value is not displayed
in the operation display mode.
: CT1 current value is displayed in
the operation display mode.
2: CT1 to 2 current values are
displayed in the operation display
mode.

—_

™

User level

: Basic configuration
: Standard configuration
: High function configuration

™

LED monitor

:Not used.
: Flashing while data is being sent
through RS-485 communication.

2: Flashing while data is being
received through RS-485
communication.

3: Logical OR of all DI statuses

4: Flashing in READY mode

—OIN—=O

=

o3

MS indicating lamp
ON condition
(Tst priority)

0: Normally open (Normally OFF=0)

1: Normally close (Normally ON=1)

2to 9: Internal event 1to 8

10 to 13: Undefined.

14: MV1 (ON/OFF, Time proportional
1, Heat-side, OPEN-side output)

15: MV2 (Time proportional 2, Cool-
side, CLOSE-side output)

16 to 17: Undefined.

1810 21:DI1 to DI4

22 to 25: Undefined.

26 to 30: Internal contact 1to 5

31 to 33: Undefined.

34 to 37: Communication DI1 to DI4

38: MANUAL

39: READY

40: RSP

41: AT

42: During ramp

43: Undefined.

44: Alarm

45: PV alarm

46: Undefined.

47: [mode] key pressing status

48: Event output 1 terminal status

49: Control output 1 terminal status

39

(Continue on next page.)
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Display Item Contents Initial | User Notes
value | level
rog2 MS indicating lamp | O: Lit. 1 2
ON status 1: Slow flashing
(Tst priority) 2: Flashing twice
3: Fast flashing
4: Left to right
5:Right to left
6: Reciprocating between left and right
7: Deviation OK
8: Deviation graph
9: MV graph
10: Heat-side MV graph (For heat/
cool control)
11: Cool-side MV graph (For heat/
cool control)
12: MFB graph (including MFB being
estimated)
13: DI monitor
14: Internal contact monitor
15: Internal event monitor
I B3 MS indicating lamp | Same as Multi Status (MS) display, 44 2
- ON condition Condition (top priority)
(2nd priority)
Iogy MS indicating lamp | Same as Multi Status (MS) display, 6 2
ON status Status (top priority)
(2nd priority)
1 MS indicating lamp | Same as Multi Status (MS) display, 1 2
- ON condition Condition (top priority)
(3rd priority)
I oBA MS indicating lamp | Same as Multi. St_atus (MS) display, 9 2
ON status Status (top priority)
(3rd priority)
roR7 MS indicating lamp | 0to 9999 U 5 2
deviation range
roBA Special function 0to15 0 2
- (This value becomes “0” when the
power is turned ON.)
rogg Zener barrier The value can be changed withthe | 0.00 | 2 |Displayed when the PV range
adjustment adjustment. type is RTD and the special
The numeric value cannot be directly function (58) is set at“5”.
input with the manual operation.
roan Number of CT1 turns | 0: 800 turns 8 2 |If the controller model has 2
- 1 to 40: CT turns devided by 100. current transformer inputs,
rooo Number of CT1 0:1time 1 2 |thissetting is displayed.
L puC ) . .
power wire loops 1 to 6: Number of times
ooz Number of CT2 turns | 0: 800 turns 8 2
1 to 40: CT turns devided by 100.
g3 Number of CT2 0: 1 time 1 2
- power wire loops 1 to 6: Number of times
rog7 PV input failure 0:-10 %FS 0 0 |IfROM version 1in the
(underrange) type | 1:-5mV (This setting is applicable if instrument information bank
3 { (PVinput range type) is set for ) /82 is 2.26 or earlier,
sensor type B (No. 17) or PR40-20 (No. this item cannot be selected.
23).)
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E] Handling Precautions

If ROM version 1 of the instrument information bank( =/{¥2') is prior to
2.04, the setting options for [Number of CT1 turns], [Number of CT1
power wire loops], [Number of CT2 turns] and [Number of CT2 power

wire loops] are not displayed.




Chapter 6. LIST OF DISPLAYS AND SETTING DATA

H Event configuration bank

g

. Cor
Bank selection: I~ 1o /

Initial | User

Notes
value | level

Display Item Contents

:No event 0 0
: PV high limit
:PVlow limit
: PV high/low limit
: Deviation high limit
: Deviation low limit
: Deviation high/low limit
: Deviation high limit
(Final SP reference)
8: Deviation low limit
(Final SP reference)
9: Deviation high/low limit
(Final SP reference)
10: SP high limit
11: SP low limit
12: SP high/low limit
13: MV high limit
14: MV low limit
15: MV high/low limit
16: CT1 heater burnout/over-current
17: CT1 heater short-circuit
18: CT2 heater burnout/over-current
19: CT2 heater short-circuit
20: Loop diagnosis 1
21: Loop diagnosis 2
22: Loop diagnosis 3
23: Alarm (status)
24: READY (status)
25: MANUAL (status)
26: RSP (status)
27: During AT execution (status)
28: During SP ramp (status)
29: Control direct action (status)
30: ST setting standby (status)
(Invalid in this unit.)
31: During estimate of motor
opening (status)
32:Timer (status)
33: High and low limits of MFB value
Internal Event 1 Digits are assigned from right to left | 0000 | 0
Configuration 2 inthe order 1, 2, 3, 4.
1st digit: Direct/ 0: Direct
Reverse 1: Reverse
2nd digit: Standby | 0: None
1: Standby
2: Standby + Standby at SP change
3rd digit: EVENT state | 0: Continue
at READY 1: Forced OFF

4th digit: Undefined |0

E it Internal Event 1
et Configuration 1
Operation type

NOuUuTh,WN =0

e
73
M

E] Handling Precautions

« If ROM version 1 of the instrument information bank (¢ &'£2) is prior to
2.04,"33" cannot be set as [Internal Event configuration 1 operation type].

(Continue on next page.)



Chapter 6. LIST OF DISPLAYS AND SETTING DATA

Display Item Contents Initial | User Notes
value | level
£ra Internal Event Digits are assigned from right to left | 0000 | 2
£ Configuration 3 inthe order 1, 2, 3, 4.
1st digit: Controller | 0: None
alarm OR 1: Alarm direct + OR operation
2: Alarm direct + AND operation
3: Alarm reverse + OR operation
4: Alarm reverse + AND operation
2nd digit: Special 0: As usual.
OFF setup | 1: When the event set value (main
setting) is “0", the event is “OFF".
3rd digit: Delay unit [0:0.1s
1:1s
2: 1 min
4th digit: Undefined. |0
EAr 1 Internal Event 2 Same as Internal Event 1 0 0
EeLt Configuration 1 Configuration 1.
Operation type
£orz Internal Event 2 Same as Internal Event 1 0000 O
Lok Configuration 2 Configuration 2.
1st digit: Direct/ Reverse
2nd digit: Standby
3rd digit: EVENT state
at READY
4th digit: Undefined.
£or3 Internal Event 2 Same as Internal Event 1 0000 | 2
LL.t Configuration 3 Configuration 3.
1st digit: Controller alarm OR
2nd digit: Special OFF setup
3rd digit: Delay unit
4th digit: Undefined.
car Internal Event 3 Same as Internal Event 1 0 0
bLt Configuration 1 Configuration 1.
Operation type
£arg Internal Event 3 Same as Internal Event 1 0000 O
Caw Configuration 2 Configuration 2.
1st digit: Direct/ Reverse
2nd digit: Standby
3rd digit: EVENT state
at READY
4th digit: Undefined.
cara Internal Event 3 Same as Internal Event 1 0000 | 2
LaLa Configuration 3 Configuration 3.
1st digit: Controller
alarm OR
2nd digit: Special OFF setup
3rd digit: Delay unit
4th digit: Undefined.
curg Internal Event 4 Same as Internal Event 1 0 0
coe Configuration 1 Configuration 1.
Operation type
curs Internal Event 4 Same as Internal Event 1 0000| O
Coe Configuration 2 Configuration 2.
1st digit: Direct/ Reverse
2nd digit: Standby
3rd digit: EVENT state
at READY
4th digit: Undefined.
Cury Internal Event 4 Same as Internal Event 1 0000 | 2
oL Configuration 3 Configuration 3.
1st digit: Controller
alarm OR
2nd digit: Special OFF setup
3rd digit: Delay unit
4th digit: Undefined.
Fori Internal Event 5 Same as Internal Event 1 0 0
) Configuration 1 Configuration 1.
Operation type
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Initial | User

Notes
value | level

Display Item Contents

Internal Event 5 Same as Internal Event 1 0000| O

Configuration 2 Configuration 2.

1st digit: Direct/ Reverse

2nd digit: Standby

3rd digit: EVENT state at
READY

4th digit: Undefined.

]
L
==
iy

Internal Event 5 Same as Internal Event 1 0000 | 2
Configuration 3 Configuration 3.
1st digit: Controller
alarm OR
2nd digit: Special
OFF setup
3rd digit: Delay unit
4th digit: Undefined.

v
I
[
y

EEC ! Internal Event 6 Same as Internal Event 1 0 0
- Configuration 1 Configuration 1.
Operation type

ELrZ2 Internal Event 6 Same as Internal Event 1 0000 | O

- Configuration 2 Configuration 2.

1st digit: Direct/ Reverse

2nd digit: Standby

3rd digit: EVENT state at
READY

4th digit: Undefined.

Internal Event 6 Same as Internal Event 1 0000 | 2

Configuration 3 Configuration 3.

1st digit: Controller
alarm OR

2nd digit: Special OFF setup

3rd digit: Delay unit

4th digit: Undefined.

m
Py
=
LN

Internal Event 7 Same as Internal Event 1 0 0
Configuration 1 Configuration 1.
Operation type

"
=
~

Internal Event 7 Same as Internal Event 1 0000 | O

Configuration 2 Configuration 2.

1st digit: Direct/ Reverse

2nd digit: Standby

3rd digit: EVENT state at
READY

4th digit: Undefined.

[
=
R
(X

Internal Event 7 Same as Internal Event 1 0000 | 2
Configuration 3 Configuration 3.
1st digit: Controller
alarm OR
2nd digit: Special
OFF setup
3rd digit: Delay unit
4th digit: Undefined.

"
=
ma
[XN]

Internal Event 8 Same as Internal Event 1 0 0
Configuration 1 Configuration 1.
Operation type

"
L
"

Internal Event 8 Same as Internal Event 1 0000 | O

Configuration 2 Configuration 2.

1st digit: Direct/ Reverse

2nd digit: Standby

3rd digit: EVENT state at
READY

4th digit: Undefined.

U]
Xu]
==
iy

Internal Event 8 Same as Internal Event 1 0000 | 2

Configuration 3 Configuration 3.

1st digit: Controller
alarm OR

2nd digit: Special OFF setup

3rd digit: Delay unit

4th digit: Undefined.

|
]
=
(AN}
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H DI Assignment bank

Bank selection: 7/

Initial | User

Notes
value | level

Display Item Contents

: No function 0 0

: LSP group selection (0/+1)

: LSP group selection (0/+2)

: LSP group selection (0/+4)

: PID group selection (0/+1)

: PID group selection (0/+2)

: PID group selection (0/+4)

7: RUN/READY selection

8: AUTO/MANUAL selection

9: LSP/RSP selection

10: AT Stop/Start

11: Invalid

12: Control action direct/reverse
selection (As setting/opposite
operation of setting)

13: SP RAMP enabled/disabled

14: PV Hold (No-hold/Hold)

15: PV maximum value hold (No-
hold/Hold)

16: PV minimum value hold (No-
hold/Hold)

17: Timer Stop/Start

18: Release all DO latches (Continue/
Release)

19: Advance (No-advance/Advance)

20: Step hold (No-hold/Hold)

TRy Internal Contact 1
' Operation type

o WN = O

dl 17 Internal Contact 1 0: Not used (Default input) 0 2 | When using internal contact
’ Input bit function 1: Function 1 ((A and B) or (C and D)) 1, the default input is digital
2: Function 2 ((A or B) and (C or D)) input (DI) 1.
3: Function 3 (AorBorCorD)

4: Function 4 (A and Band Cand D)

(Continue on next page.)
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Input bit function

function.
0: Not used. (Default input)
1 to 4: Function 1to 4

Display Item Contents Initial | User Notes
value | level
13 Internal Contact 1 0: Normally opened. (OFF, 0) 2 2 |Displayed when internal
Input assignment A | 1: Normally closed. (ON, 1) contact 1 Input bit function is
1 Internal Contact 1 2:DI 0 2 |set1to4 (=) {.2'=0).
' Input assignment B | 3: DI2
/5 Internal Contact 1 4:DI3 0 2
Input assignment C | 5:Dl4
15 Internal Contact 1 |6 to 9: Undefined. 0 2
Input assignment D | 10: Internal Event 1
11:Internal Event 2
12: Internal Event 3
13: Internal Event 4
14: Internal Event 5
15: Internal Event 6
16: Internal Event 7
17:Internal Event 8
18: Communication DI1
19: Communication DI2
20: Communication DI3
21: Communication DI4
22: MANUAL mode
23: READY mode
24: RSP mode
25: AT running
26: During SP ramp
27: Undefined.
28: Alarm occurs.
29: PV alarm occurs.
30: Undefined.
31: mode key pressing status
32: Event output 1 status
33: Control output 1 status
17 Internal Contact 1 Digits are assigned from right to left | 0000 | 2 |Displayed when internal
Polarity Ato D inthe order 1, 2, 3, 4. contact 1 Input bit function is
1st digit: Polarity A | 0: Direct set 1to4 (=) {.2=0).
(Polarity of Input 1: Reverse
assignment A)
2nd digit: Polarity
B (Polarity of Input
assignment B)
3rd digit: Polarity
C (Polarity of Input
assignment C)
4th digit: Polarity
D (Polarity of Input
assignment D)
g Internal Contact 1 0: Direct 0 2
Polarity 1: Reverse
L= Internal Contact 1 0: Every Internal Event 0 2 |Displayed when the
' Event channel def. 1 to 8: Internal Event No. operation type of internal
contact 1 is timer stop/start
(= {=17).
a2 Internal Contact 2 Same as Internal Contact 1 0 0
Operation type Operation type.
422 Internal Contact 2 Same as Internal Contact 1 Inputbit | 0 2 | When using internal contact

2, the default input is digital
input (DI) 2.

(Continue on next page.)
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Display Item Contents I\thﬂ E: f/eerl Notes
423 Internal Contact 2 Same as Internal Contact 1 Input 3 2 |Displayed when internal
Input assignment A | assignment A to D. contact 2 Input bit function is
41 24 Internal Contact 2 0 2 |set1to4 () 2.2'=0).
Input assignment B
4! 25 Internal Contact 2 0 2
Input assignment C
4! 2R Internal Contact 2 0 2
Input assignment D
a2 Internal Contact 2 Same as Internal Contact 1 Polarity | 0000 | 2
Polarity Ato D AtoD
1st digit: Polarity A | The following setting applies to
2nd digit: Polarity B | each digit:
3rd digit: Polarity C | 0: Direct
4th digit: Polarity D | 1: Reverse
4! 2R Internal Contact 2 0: Direct 0 2
Polarity 1: Reverse
4! 29 Internal Contact 2 0: Every Internal Event 0 2 |Displayed when the
Event channel def. 1 to 8: Internal Event No. operation type of internal
contact 3 is timer stop/start
(=) 2. 1 =17).
a3 Internal Contact 3 Same as Internal Contact 1 0 0
Operation type Operation type.
4! 372 Internal Contact 3 Same as Internal Contact 1 Inputbit | 0 2 |When using internal contact
Input bit function function. 3, the default input is digital
0: Not used. (Default input) input (DI) 3.
1 to 4: Function 1to 4
4 33 Internal Contact 3 Same as Internal Contact 1 Input 4 2 | Displayed when internal
Input assignment A | assignment A to D. contact 3 Input bit function is
4! 34 Internal Contact 3 0 2 |set1to4 () 3.2=0).
Input assignment B
A 35 Internal Contact 3 0 2
Input assignment C
4! 35 Internal Contact 3 0 2
Input assignment D
4 37 Internal Contact 3 Same as Internal Contact 1 Polarity | 0000 | 2
Polarity Ato D AtoD
1st digit: Polarity A | The following setting applies to
2nd digit: Polarity B | each digit:
3rd digit: Polarity C | 0: Direct
4th digit: Polarity D | 1: Reverse
A4 3R Internal Contact 3 0: Direct 0 2
Polarity 1: Reverse
4! 39 Internal Contact 3 0: Every Internal Event 0 2 |Displayed when the
Event channel def. 1 to 8: Internal Event No. operation type of internal
contact 3 is timer stop/start
(= 3. {=17).
a4 Internal Contact 4 Same as Internal Contact 1 0 0
Operation type Operation type.
T T Internal Contact 4 Same as Internal Contact 1 Input bit | 0 2 |When using internal contact
Input bit function function. 4, the default input is digital
0: Not used. (Default input) input (DI) 4.
1 to 4: Function 1 to 4
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Display Item Contents Initial | User Notes
value | level
a4 43 Internal Contact 4 Same as Internal Contact 1 Input 5 2 |Displayed when internal
Input assignment A | assignment A to D. contact 4 input bit function is
di HH Internal Contact 4 0 2 |set1to4 (). 2=0).
Input assignment B
4 45 Internal Contact 4 0 2
Input assignment C
a4 45 Internal Contact 4 0 2
Input assignment D
a0 47 Internal Contact 4 Same as Internal Contact 1 Polarity | 0000 | 2
Polarity Ato D AtoD
1st digit: Polarity A | The following setting applies to
2nd digit: Polarity B | each digit:
3rd digit: Polarity C | O: Direct
4th digit: Polarity D | 1: Reverse
4 4B Internal Contact 4 0: Direct 0 2
Polarity 1: Reverse
4 49 Internal Contact 4 0: Every Internal Event 0 2 | Displayed when the
Event channel def. 1 to 8: Internal Event No. operation type of internal
contact 4 is timer stop/start
(=) 5. (=17).
4051 Internal Contact 5 Same as Internal Contact 1 0 0
Operation type Operation type.
a! 572 Internal Contact 5 Same as Internal Contact 1 Inputbit | 0 2 |When using internal contact
Input bit function function. 4, the default input is invalid.
0: Not used. (Default input)
1 to 4: Function 1 to 4
41 54 Internal Contact 5 Same as Internal Contact 1 Input 0 2 | Displayed when internal
Input assignment A | assignment A to D. contact 5 input bit function is
d/ 54 Internal Contact 5 0 5 |set1to4 (g5, 2=0).
Input assignment B
4! 55 Internal Contact 5 0 2
Input assignment C
A4 55 Internal Contact 5 0 2
Input assignment D
a 57 Internal Contact 5 Same as Internal Contact 1 Polarity | 0000 | 2
Polarity Ato D AtoD
1st digit: Polarity A | The following setting applies to
2nd digit: Polarity B | each digit:
3rd digit: Polarity C | 0: Direct
4th digit: Polarity D | 1: Reverse
4! 55 Internal Contact 5 0: Direct 0 2
Polarity 1: Reverse
4! 59 Internal Contact 5 0: Every Internal Event 0 2 |Displayed when the

Event channel def.

1 to 8: Internal Event No.

operation type of internal
contact 5 is timer stop/start

(= 5. 1=17).
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H DO Assignment bank

o

Bank selection: o o

Display

ltem

Contents

Initial
value

User
level

Notes

Control output 1
Operation type

0: Default output

1: MV 1 (ON/OFF control output,
time proportional output, and
time proportional output (heat) of
Heat/Cool control.)

MV2 (Time proportional output
(cool) of Heat/Cool control)
Function 1 ((A and B) or (C and D))
Function 2 ((A or B) and (C or D))
Function 3 (AorBorCorD)
Function 4 (A and B and C and D)

N

0

Displayed when control
output 1 of the model is
relay output or voltage pulse
output.

When using control output 1,
the default output is MV1.

Fy

Control output 1
Output assignment A

Ly

Control output 1
Output assignment B

Control output 1
Output assignment C

Control output 1
Output assignment D

Normally opened. (OFF, 0)
Normally closed. (ON, 1)
Internal Event 1
Internal Event 2
Internal Event 3
Internal Event 4
Internal Event 5
Internal Event 6
Internal Event 7
Internal Event 8

10 to 13: Undefined.

14: MV1

15: MV2

16 to 17: Undefined.
18:DI1

19:DI2

20: DI3

21:Dl4

22 to 25: Undefined.

26: Internal Contact 1

27: Internal Contact 2
28: Internal Contact 3
29: Internal Contact 4
30: Internal Contact 5

31 to 33: Undefined.

34: Communication DI1
35: Communication DI2
36: Communication DI3
37: Communication DI4
38: MANUAL mode

39: READY mode

40: RSP mode

41: AT running

42: During SP ramp

43: Undefined.

44: Alarm occurs.

45: PV alarm occurs.

46: Undefined.

47: mode key pressing status
48: Event output 1 status
49: Control output 1 status

WONQURWNZQOUDRAW

[y

Control output 2
Polarity Ato D

1st digit: Polarity A
2nd digit: Polarity B
3rd digit: Polarity C
4th digit: Polarity D

Digits are assigned from right to left
inthe order 1, 2, 3, 4.

0: Direct

1: Reverse

0000

o
~
~J

Control output 1
Polarity

0: Direct
1: Reverse

[u]
[ nd
63

Control output 1
Latch

0: None

1: Latch (Latch at ON)

2: Latch (Latch at OFF except for
initialization at power ON)

Displayed when control
output 1 of the model is
relay output or voltage pulse
output, and the operation
type of control output 1 is set
Tto4(aki, {>2).
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Display Item Contents Initial | User Notes
value | level
ok2 ! Control output 2 Same as Control output 1 Operation | 0 2 |Displayed when the control
Operation type type. output of the model is set
0: Default output to the position proportional
1: MV1 output or the control output
2: MV2 2 of the model is voltage
3 to 6: Function 1 to 4 pulse output.
When using control output 2,
the default output is MV2.
ok22 Control output 2 Same as Control output 1 Output 15 2 |Displayed when control
Output assignment A | assignment A to D. output 2 of the model is set
ak23 Control output 2 0 2 |tothe voltage pulse output
Output assignment B and the operation type of
ok2Y Control output 2 0 2 |controloutput 2isset1to4
Output assignment C (a2, {>2).
ak25 Control output 2 0 2
Output assignment D
ar2h Control output 2 Same as Control output 1 Polarity 0000 | 2
Polarity A to D AtoD.
1st digit: Polarity A | The following setting applies to
2nd digit: Polarity B | each digit:
3rd digit: Polarity C | 0: Direct
4th digit: Polarity D | 1: Reverse
ot Control output 2 0: Direct 0 2
Polarity 1: Reverse
ar2h Control output 2 0: None 0 2
Latch 1: Latch (Latch at ON)
2: Latch (Latch at OFF except for
initialization at power ON)
Eo it Event output 1 Same as Control output 1 Operation | 0 2 | Displayed when the optional
Operation type type. model has Event output 1.
0: Default output When using Event output 1,
1: MV1 the default output is Internal
2: MV2 Event 1.
3 to 6: Function 1to 4
Eo il Event output 1 Same as Control output 1 Output 2 2 | Displayed when the optional
Output assignment A | assignment A to D. model has Event output 1
Eot3 Event output 1 0 2 |and the operation type of
Output assignment B Event output 1is set 1to 4
FuiM Event output 1 0o | 2 |Ewii>2
Output assignment C
Eo s Event output 1 0 2
Output assignment D
EolE Event output 1 Same as Control output 1 Polarity 0000 | 2
Polarity Ato D AtoD.
1st digit: Polarity A | The following setting applies to
2nd digit: Polarity B | each digit:
3rd digit: Polarity C | O: Direct
4th digit: Polarity D | 1: Reverse
Eull Event output 1 0: Direct 0 2
Polarity 1: Reverse
Eo iR Event output 1 0: None 0 2
Latch 1: Latch (Latch at ON)
2: Latch (Latch at OFF except for

initialization at power ON)

(Continue on next page.)
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Display Item Contents I\ngz E: f/eerl Notes
Eull Event output 2 Same as Control output 1 Operation | 0 2 | Displayed when the optional
Operation type type. model has Event output 2.
0: Default output When using Event output 2,
1: MV1 the default output is Internal
2: MV2 Event 2.
3to 6: Function 1to 4
Eols Event output 2 Same as Control output 1 Output 3 2 | Displayed when the optional
Output assignment A | assignment A to D. model has Event output 2
EL23 Event output 2 0 2 |andthe operatipn type of
Output assignment B Event output 2 is set 1 to 4
D=
EudH Event output 2 0 ) |Ews i>2)
Output assignment C
Eo25 Event output 2 0 2
Output assignment D
Eo2E Event output 2 Same as Control output 1 Polarity 0000 | 2
Polarity Ato D AtoD.
1st digit: Polarity A | The following setting applies to
2nd digit: Polarity B | each digit:
3rd digit: Polarity C | 0: Direct
4th digit: Polarity D | 1: Reverse
Eucd Event output 2 0: Direct 0 2
Polarity 1: Reverse
EulE Event output 2 0: None 0 2
Latch 1: Latch (Latch at ON)
2: Latch (Latch at OFF except for
initialization at power ON)
Fudl Event output 3 Same as Control output 1 Operation | 0 2 | Displayed when the optional
Operation type type. model has Event output 3.
0: Default output When using Event output 3,
1: MV1 the default output is Internal
2: MV2 Event 3.
3 to 6: Function 1to 4
Eods Event output 3 Same as Control output 1 Output 4 2 | Displayed when the optional
Output assignment A | assignment A to D. model has Event output 3
£33 Event output 3 0 2 | and the operation type of
Output assignment B Event output 3is set 1 to 4
-4
Fudd Event output 3 0 ) |EwF i>2)
Output assignment C
T ] Event output 3 0 2
Output assignment D
Eo3k Event output 3 Same as Control output 1 Polarity 0000 | 2
Polarity Ato D AtoD.
1st digit: Polarity A | The following setting applies to
2nd digit: Polarity B | each digit:
3rd digit: Polarity C | 0: Direct
4th digit: Polarity D | 1: Reverse
Eudl Event output 3 0: Direct 0 2
Polarity 1: Reverse
Eo3R Event output 3 0: None 0 2
Latch 1: Latch (Latch at ON)
2: Latch (Latch at OFF except for
initialization at power ON)
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B User Function bank

. nc
Bank selection: L 1~

Display Item Contents I\gﬂi lLé f/i‘i Notes

HE- ! User Function 1 Egch setting is set on the upper -—- 1 |Itis possible to register only

— - display. the settings, which can be
HF-c User Function 2 The following shows the setting | 1 displayed.
T User Function 3 exceptions: —- | 1 |(Example: Manual reset
ur-J - - - - :Not registered. ( P

— - o : - of the PID constant can
HE-u User Function 4 F-_ :Proportional band of - 1 b istered when the |

currently used PID group € registered when the
HE-5 User Function 5 ! - _ :Integral time of currently -~ | 1 |(Integral time) is set at“0")
E - used PID group The registered setting is
UuF-h User Function 6 o-_ :Derivativetimeofcurrently | " | 1 |added to the end of the
- User Function 7 _ used PID group — 1 |display order of the basic
urT ~ £ - . :Manual reset of currently disEIai
HE -8 User Function 8 used PID group — | 1
oL - . :Output low limit of

currently used PID
oA - - :Output high limit of
currently used PID group
F- _L :Proportional band for cool
side of currently used PID
group
:Integration time for cool
side of currently used PID
group
= - . L :Derivative time for cool side
of currently used PID group
oL, - :Output low limit for cool side
of currently used PID group
oA, - :Output high limit for cool
side of currently used PID
group
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B Lock bank
Bank selection: L @1
Display Item Contents Initial | User Notes
value | level
Lal Key lock 0: All settings are possible. 0 0 |When two sets of passwords
1: Mode, event, operation display, (1A and 1B, 2A and 2B) are
SP, UF, lock, and manual MV can matched, the setting is
be set. possible.
2: Operation display, SP, UF, lock, [mode] key operation, MV
and manual MV can be set. A
setting in MANUAL mode, key
3: UF, lock, and manual MV can be set. .
o Communication lock |0: RS-485 communication read/ 0 2 lock, password display, and
DU A e password 1A to 2B can be set
write enabled. R
s when the key lock (L=) is a
1: RS-485 communication read/
e value of 0 to 3.
write disabled.
Llal Loader lock 0: Loader communication read/ 0 2
write enabled.
1: Loader communication read/
write disabled.
pooo Password display O0to15 0 0
5: Password 1A to 2B display
FooR Password 1A 0000 to FFFF (Hexadecimal value) 0000 | O |Displayed when the password
p— - display (F~5%)is"5"and two
pocon Password 2A 0000 to FFFF (Hexadecimal value) 0000 | O | o passwords (1A and 1B,
2A and 2B) are matched.
PooiL Password 1B 0000 to FFFF (Hexadecimal value) 0000 | 0 |Displayed when the password
ook Password 2B 0000 to FFFF (Hexadecimal value) 0000 | O display (##52)1s"
H Instrument information bank
Bank selection: / of
Display Item Contents Initial | User Notes
value | level
a0 ROM ID 2 fixed - 2 |ldentification of ROM
! AnZ ROM Version 1 XX.XX (2 digits after decimal point) - 2 firmware setting is disabled.
! A2n3 ROM Version 2 XX.XX (2 digits after decimal point) e 2
! A0y LOADER Information - 2
! A0S EST Information - | 2
! A0E Manufacturing date | Year - 2000 — 2 | Manufacturing date and unit
code (year) Example: "3" means the year 2003. identification No. setting is
DA Manufacturing date | Month + Day + 100. - 2 |disabled.
code (month, day) Example: "12.01" means the 1st day
of December.
! 2ng Serial No. - 2
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Chapter 7. CPL COMMUNICATION FUNCTION

7-1 Outline of Communication

If the optional model is provided with the RS-485 communication function, communication with a PC, PLC or
other host devices are available using a user-configured program.

The communication protocol can be selected from the Controller Peripheral Link (CPL) communication (Azbil
Corporation's host communication protocol) and the Modbus communication. This chapter describes the CPL
communications.

B Features
The features of the SDC35/36's communication function are as follows:
« Up to 31 units can be connected to a single master station as a host device.

o When the communication specifications of the host device conform to the
RS-232C interface, the communication converter CMC10L (sold separately) is
required. The CMC10L allows the conversion between RS-232C and RS-485.

o Almost all of the device parameters can be communicated.
For details on communication parameters,
€ Chapter 9. LIST OF COMMUNICATION DATA.

e Random access commands are available.
Two or more number of parameters at separated addresses can be read or written
by a single command.

B Setup

The following setups are required for performing the CPL communications:
The items on the table below can be displayed and set up only when the optional
model number is provided with the RS-485 communication function.

Item Display Contents Initial User
(Setting display/bank) value level
Communication type roEY 0: CPL 0 Basic,
(Setup setting/Setup 1: Modbus ASCII format Standard,
bank) 2: Modbus RTU format High function
Station address I 55 0: Does not communicate 0
(Same as above) T [1to127
Transmission speed r 55 |0:4800 bps 2
(Same as above) 1: 9600 bps
2: 19200 bps
3: 38400 bps
Data format (Data length) 57 0: 7 bits 1
(Same as above) ) 1: 8 bits
Data format (Parity) I 5B 0: Even parity 0
(Same as above) 1: Odd parity
2: No parity
Data format (Stop bit) ro5g 0: 1 stop bit 0
(Same as above) 1: 2 stop bits
Response time-out ron o |1to 250 ms 3 High function

E] Handling Precautions

« Setups can be performed through key operation on the console or the
SLP-C35 Smart Loader Package. However, they cannot be performed via
RS-485 communications.

o If you use the Azbil Corporation CMC10L as an RS-232C/RS-485 converter,

[V x]

set the response time-out (£ 7i¥) to 3ms or longer.
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B Communication procedures

7-2

The communication procedure is as follows:

(1) The instruction message is sent from the host device (master station) to one
unit (slave station) to communicate with.

(2) The slave station receives the instruction message, and performs read or write
processing according to the content of the message.

(3) The slave station sends a message corresponding to the processing content as a
response message.

(4) The master station receives the response message.

E] Handling Precautions

It is not allowed to use two or more number of protocols together on a
single RS-485 transmission line such as CPL, Modbus ASCII format, and
Modbus RTU format.
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B Message structure
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Message Structure

The following shows the message structure:
Messages are broadly classified into two layers; the data link layer and the
application layer.

« Data link layer
This layer contains the basic information required for the communication such
as the destination of the communication message and the check information of
the message.

« Application layer
Data is read and written in this layer. The content of the layer varies according
to the purpose of the message.

Messages comprise parts (1) to (8) as shown in the figure below.

The command (details sent from the master station) and the response (details

returned from the slave station) are stored in the application layer.

{02H | {58H | {03H| {ODH! 0AH
[sTx| [ | x| [ETX| [ cr| LF |
mi2 e @ 5) 6 | 8)

Data link layer Application layer

Data link layer

1 frame

1) STX (start of message)
2) Station address

4) Device code
5) Send message = command,
response message = response

(
(
(3) Sub-address
(
(

B Data link layer

® Outline

(6) ETX (end of command/response)
(7) Checksum
(8) Delimiter (end of message)

The data link layer is of a fixed length. The position of each data item and the
number of its characters are already decided. Note, however, that the data positions
of the data link layer from ETX onwards shift according to the number of characters
in the application layer. The character length, however, remains unchanged.

@ Response start conditions

o The device sends the response message only when (1) message structure, station
address, sub-address, checksum and message length of a single frame in the data
link layer are all correct. If even one of these is incorrect, no response messages
are sent, and the device waits for new message.

o Number of word addresses accessible by a single frame

Type Description of command RAM area EEPROM area

RS | Decimal format read command 16 16

WS | Decimal format write command 16 16

RD |Hexadecimal format read command 28 28

WD | Hexadecimal format write command 27 16

RU | Hexadecimal format random read command 28 28

WU | Hexadecimal format random write command 14 14

7-3
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@ List of data link layer data definitions

The following list shows the definitions for data in the data link layer:

Data name Character code Number of Meaning of data
characters
STX 02H 1 Start of message
Station 0 to 7FH are expressed as 2 Identification of device
address hexadecimal character codes. to communicate with
Sub-address "00" (30H, 30H) 2 No function
Device code "X" (58H) or "x" (78H) 1 Device type
ETX ETX (03H) 1 End position of the
application layer
Checksum 00H to FFH are expressed as two- 2 Checksum of message
digit hexadecimal character codes.
Delimiter CR (ODH), LF (0AH) 2 End of message

@ Description of data items

« STX (02H)

When STX is received, the device judges this to be the start of the send message.
For this reason, the device returns to the initial state whatever reception state

it was in, and processing is started on the assumption that the STX, the first

character, has been received. The purpose of this is to enable recovery of the

device's response at the next correct message (e.g. RETRY message) from the
master station in the event that noise, for example, causes an error in the sent

message.

o Station address

Of the messages sent by the master station, the device creates response messages
only when station addresses are the same. Station addresses in the messages are

expressed as two-digit hexadecimal characters.

The station address is set up by the station address setup (setup setting £ &5).
However, when the station address is set to 0 (30H 30H), the device creates no

response even if station addresses match.

The device returns the same station address as that of the received message.

o Sub-address

The device does not use the sub-address. For this reason, set "00" (30H 30H).
The device returns the same sub-address as that of the received message.

o Device code

The device sets X (58H) or x (78H) as the device code. This code is determined
for each device series, and other codes cannot be selected. The device returns the
same device code as that of the received message. X (58H) is used as the default,
and x (78H) is used for judging the message as the resend message.

ETX
ETX indicates the end of the application layer.

Checksum

This value is for checking whether or not some abnormality (e.g. noise) causes
the message content to change during communications.

The checksum is expressed as two hexadecimal characters.



Chapter 7. CPL COMMUNICATION FUNCTION

o How to calculate a checksum

(1)

()
3)

Add the character codes in the message from STX through ETX in single
byte units.

Take two's complement of the low-order one byte of the addition result.

Convert the obtained two's complement to a two-byte ASCII code.

The following is a sample checksum calculation:
[Sample message]

()

STX:02H
‘0 30H (1st byte of the station address)

1

"1 31H (2nd byte of the station address)
'0:  30H (1st byte of the sub-address)
'0:  30H (2nd byte of the sub-address)
'X": 58H (device code)

‘R': 52H (1st byte of the command)
'S 53H (2nd byte of the command)
'+ 2CH (3rd byte of the command)
1 31H (4th byte of the command)
'5":  35H (5th byte of the command)
‘0 30H (6th byte of the command)
1 31H (7th byte of the command)
‘W' 57H (8th byte of the command)

2CH (9th byte of the command)
1 31H (10th byte of the command)
(omitted)
ETX:03H

Add the character codes in the message from STX through ETX in single
byte units.

The add operation in single byte units is as follows:

02H + 30H + 31H + 30H + 30H + 58H + 52H + 53H + ¢ o ¢ + 03H.
Assume that the result is 376H.

The low-order one byte of the addition result 376H is 76H. The two's
complement of 76H is 8AH.

Convert the obtained 8 AH to a two-byte ASCII code.

The result is:

'8": 38H

‘A"t 41H,

and the two bytes, '8'(38H) and 'A'(41H), are the checksum.

¢ Delimiter (CR/LF)

This indicates the end of the message. Immediately after LF is received, the
device enters a state allowed to process the received message

7-5
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B Application layer

7-6

The table below shows the configuration of the application layer.

Item

Description

Command

"RS" (decimal number format continuous address data read command)

"WS" (decimal number format continuous address data write command)

"RD" (hexadecimal number format continuous address data read command)

"WD" (hexadecimal number format continuous address data write command)

"RU" (hexadecimal number format random address data read command

)
)

"WU" (hexadecimal number format random address data write command

Data delimiter

RS, WS: "' (comma)
Other commands: None

Word address | RS, WS: "501W", etc.

Other commands: "01F5", etc.

Read count RS, WS: Numerical value of characters expressed as "1" for example
Other commands: Numerical value of characters expressed in
hexadecimal as "0001" for example

Numerical RS, WS: Numerical value of characters expressed as "100" for example

value to be Other commands: Numerical value of characters expressed in

written hexadecimal as "0064" for example
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7-3 Description of Commands

B Continuous data read command (RS command)

This command reads data of continuous addresses by a single command.

® Send message

This command enables the content of continuous data addresses starting with the
specified read start address to be read as a single message. The figure below shows
the structure of the application layer of the send message when the data is read.

Application layer

1) Continuous read command
2) Data delimiter

3) Data address

4) Number of read data

® Response message

If the message is correctly received, a response message corresponding to the
command content is returned.
The figure below shows the structure of the application layer of the response
message when the data is read.

« Normal termination (reading of single data item)
0i0],
M | (3)

« Normal termination (reading of multiple data items)
oof, | i, ,
M | X(3) (2) (4) (2) (5)

« Abnormal termination

X iX| The abnormal termination code is entered at XX.
) For details of codes,
(? 7-6 List of Termination Codes (p. 7-15).

(1) Termination code

(2) Data delimiter

(3) Data
)
)

(4) Data 2 to (n-1)
(5) Data n

@® Maximum number of read data per message

Up to 16 words for both RAM and EEPROM areas

7-7
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B Continuous data write command (WS command)

This command writes data to continuous addresses.

® Send message

The figure below shows the structure of the application layer of the send message

for the data write command.

z

m

@)

Write command

Data delimiter

Write data (first word)

(1M
()
(3) Start write data address
4
(5)

Write data (second word)

® Response message

The figure below shows the structure of the application layer of the response

message for the data write command.

« Normal termination

00

m

« Abnormal termination or warning

XX

Mm

The abnormal termination code is entered at XX.

For details of codes,
(:? 7-6 List of Termination Codes (p. 7-15).

(1) Termination code

® Maximum number of write data per message

Up to 16 words for both RAM and EEPROM areas

7-8
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B Fixed length continuous data read command (RD command)

® Send message

@ Response message

This command reads continuous data in two-byte units. This command is suitable
for handling data in ladder programs sent by PLC communications as the data is of
a fixed length.

The start data address is expressed as four hexadecimal digits. The number of read
data is expressed as four digits, and data is expressed as four X n (n is a positive
integer) hexadecimal digits.

The read start data address (four hexadecimal digits) and the number of read data
(four hexadecimal digits) are sent.

M ) ®3)

(1) Fixed length continuous data read command
(2) Start data address
(3) Number of read data

If the message is sent successfully, the termination code is taken to be normal
(two decimal digits) and returned appended with the number of read data (four
hexadecimal digits X number of read data) specified by the command. If message
transmission ends in error, the termination code is taken to be in error (two
decimal digits) and returned without the read data.

« Normal termination (reading of single data item)
0:0

(M @)

- Normal termination (reading of multiple data items)
{ L

olo] = ¢ \\

m )] 3) (4)

« Abnormal termination

X ‘ X| The abnormal termination code is entered at XX.
) For details of codes,

(?' 7-6 List of Termination Codes (p. 7-15).

Termination code
Data

Data 2 to data (n-1)
Datan

(1
2
€
4

® Maximum number of read data per message

Up to 28 words for both RAM and EEPROM areas

7-9
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B Fixed length continuous data write command (WD command)

This command writes continuous data in two-byte units. This command is suitable
for handling data in ladder programs sent by PLC communications as the data is of
a fixed length.

The start data address is expressed as four hexadecimal digits. Data is expressed as

four X n (n is a positive integer) hexadecimal digits.

® Send message

The write start data address (four hexadecimal digits) and the number of write data
(four X n hexadecimal digits) are sent.

« Writing of single data item
WiD| | |
(1 ) 3)

« Writing of multiple data items

(L
wol . | T W\
(1) @ 3) ) (5)

(1) Fixed length continuous data write command
(2) Start data address

(3) Data 1

(4) Data 2 to data (n-1)

(5) Data n

©® Response message

If writing is successful, the normal termination code (two decimal digits) is
returned. If only part of the data is written, and the remaining data is not written,
the warning termination code (two decimal digits) is returned. If none of the data
is written, the abnormal termination code (two decimal digits) is returned.

« Normal termination
00
(M

« Abnormal termination or warning

XiX]| The abnormal termination code is entered at XX.
) For details of codes,

G 7-6 List of Termination Codes (p. 7-15).

(1) Termination code

® Maximum number of write data per message

RAM area: Up to 27 words
EEPROM area: Up to 16 words
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B Fixed length random data read command (RU command)

® Send message

® Response message

This command reads random data in two-byte units.

The data address (four hexadecimal digits) of the data to be read is sent in the
specified order.

R U[oio] | | ¢ B\Y
m | @ 3) 4 (5)

(1) Fixed length random data write command
(2) Sub-command: fixed to "00".

(3) Data address 1

(4) Data address 2 to (n-1)

(5) Data address n

If the message is sent successfully, the termination code is taken to be normal
(two decimal digits) and returned appended with the number of read data (four
hexadecimal digits X number of read data) specified by the command. If message
transmission ends in error, the termination code is taken to be in error (two
decimal digits) and returned without the read data.

« Normal termination

olof I ¢ O\

Q) (2) (3) (4)

« Abnormal termination

X iX| Theabnormal termination code is entered at XX.
) For details of codes,

(? 7-6 List of Termination Codes (p. 7-15).

Termination code
Data 1

Data 2 to data (n-1)
Datan

(1
(2
3
(4

® Maximum number of read data per message

Up to 28 words for both RAM and EEPROM areas
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B Fixed length random data write command (WU command)

This command writes data to random addresses in two-byte units. Data is expressed
in four hexadecimal digits.

® Send message

Data is sent for the specified number of write data with the data address (four
hexadecimal digits) of the data to be written and the data (four hexadecimal digits)
as a pair.

m | @ 3) (4) (©) (6)

Fixed length random data write command
Sub-command: fixed to "00".

Data address 1

Write data 1

Data address n

Write datan

® Response message

If writing is successful, the normal termination code (two decimal digits) is
returned. If only part of the data is written, and the remaining data is not written,
the warning termination code (two decimal digits) is returned. If none of the data
is written, the abnormal termination code (two decimal digits) is returned.

« Normal termination
0/0
(M

« Abnormal termination or warning

X ‘ X| The abnormal termination code is entered at XX.
) For details of codes,

(? 7-6 List of Termination Codes (p. 7-15).

(1) Termination code

@ Maximum number of write data per message

Up to 14 words for both RAM and EEPROM areas



7-4 Definition of Data Addresses

® RAM and EEPROM areas of data addresses
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Data addresses are categorized as follows:

Data address
(hexadecimal notation)

Name

Notes

273W to 14859W
(0111 to 3A0B)

RAM access data address

Reading and writing of these addresses are both
performed on RAM.

Since writing is not performed to EEPROM, the value

returns to that stored in EEPROM after restarted.

16657W to 31243W
(4111 to 7A0B)

EEPROM access data

address

Writing is performed to both RAM and EEPROM;

reading is performed only on RAM. Since writing is also
performed to EEPROM, the value does not change even

after restarted.

[I] Handling Precautions

EEPROM'’s erase/write cycles are limited to about 100,000. Accordingly, it is

recommended that very frequently written parameters be written to
RAM, which does not have a limitation on cycles.

Note, with regard to writing to RAM, that data in EEPROM is transferred to RAM
when the power is turned ON again.

® Write data range

If the write value exceeds the range determined by parameters, writing is not

performed and an abnormal termination code is returned.

® Write conditions

An abnormal termination code is also returned when the writing is not possible due
to the conditions.



Chapter 7. CPL COMMUNICATION FUNCTION

7-5

Numeric Representation in the Application Layer

The specifications of numeric representation are decimal variable-length (zero suppress) for RS and WS commands
and hexadecimal fixed-length for RD, WD, RU and WU commands. Details are as follows:

® RS and WS commands

Item

Specifications

Remedies

Unwanted space

Cannot be appended.

Unwanted zero

Cannot be appended.

Numerical value = zero

Cannot be omitted.
Be sure to use "0"

Other unwanted
characters

Numerical values may be prefixed
with a "-" expressing a negative
number. Any other character
cannot be appended. The "+" sign
must not be appended to indicate
positive numerical values.

Range of available
numerical values

-32768 to +32767
Values out of this range are not
allowed.

The message processing is
aborted and an abnormal
termination code is
returned as a response
message.

® RD, WD, RU and WU commands

Remedies

Item Specifications
Unwanted space Cannot be appended.
Unwanted zero Cannot be appended.

Numerical value = zero

Cannot be omitted.
Be sure to use "0000".

Other unwanted Cannot be appended.
characters
Range of available 0000H to FFFFH

numerical values

The message processing is
aborted and an abnormal
termination code is
returned as a response
message.
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List of Termination Codes
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When an error occurred in the application layer, an abnormal termination code is returned as a response message.

Termination Description Remedies Example
code
00 Normal termination All the processing has normally
completed.
99 Undefined command Only the termination code is returned AA,1001W,1
Other error but the message processing is not RX03E80001
performed.
10 Conversion error of a numerical value Processing is aborted just when a RS,1001W,100000
» A numerical value of 7 digits or more | conversion error or a range error has RS,01001W,1
« A figure other than 0 of which the occurred. RS,+1001W,1
leading digit is 0 (Processing is performed just before an | WS,10?1W,1
» The conversion result is 65535 or error has occurred.) RDO3E9000>
greater, or -65536 or smaller. RUO103E9
« Other obvious illegal representation
of an integer
22 The value of written data is out of the Processing is continued excluding the | (Example: Specified
specified range. data address with abnormal data. range for 5001W is
Oto1)
(Processing
aborted)
WS,5001W,3000
WD13890BB8
WU0013890BB8
23 Writing disabled due to instrument set | Processing is continued excluding the
value conditions, instrument external data address with abnormal data.
conditions, etc. |
Writing/reading disabled because Only the termination code is returned
communications/loader locked but the message processing is not
performed.
40 Read/write word count error Only the termination code is returned | RS,1001W,100
but the message processing is not RDO3E90064
performed.
41 Data address is out of the range. Only the termination code is returned | RS,100000W, 1
« Out of the range between 256 and but the message processing is not RD03G90001
65534 performed. RUOOS$3E903EA
WS,03E9W,1
WDOXXX0001
WUO0003E9001
42 Value of data is out of the specified Processing is performed up to the WS,2101W,100,XXX
range. data address with abnormal data; WS,2101W,100000
 -32769 or smaller, or 32768 or greater | the succeeding processing is not WDO03E900010XXX
performed.
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7-7 Reception and Transmission Timing

B Timing specifications for instruction and response message

The cautions below are required with regard to the timing to transmit a instruction
message from the master station and a response message from the slave station.

@ Response monitor time

The maximum response time from the end of the instruction message transmission
by the master station until when the master station receives a response message
from the slave station is two seconds ((1) in the figure below). So, the response
monitor time should be set to two seconds.

Generally, when a response time-out occurs, the instruction message is resent.

® Transmission start time

A wait time of 10ms is required before the master station starts to transmit the next
instruction message (to the same slave station or a different slave station) after the
end of receiving response message ((2) in the figure below).

« RS-485 3-wire system ) 2)

Transmis- Instruction Response Instruction Response
sion line message message message message

(1) End of master station transmission -

Transmission start time of slave station = Max. 2000 ms
(2) End of slave station transmission -

Transmission start time of master station = Min. 10 ms

B RS-485 driver control timing specifications

When the transmission/reception on the RS-485 3-wire system is directly
controlled by the master station, care should be paid to the following timing:

(1) (4)

Master station > |
driver control I (enable) | (disable) I
Transmission : Effective Effective : :

line data : data :

(instruction E (response E

Slave station message) . message) :

driver control (disable) I (enable) |

@ €) |

<————>

End of master End of slave

station transmission station transmission

(1) End of master station transmission - Driver disable time = Max. 500 ps

(2) End of slave station reception - Driver enable time = Response time-out
setup setting (7% or greater

(3) End of slave station transmission - Driver disable time = Max. 10 ms

(4) End of master station reception - Driver enable time = Min. 10 ms
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7-8 Cautions when Making Communication Programs for the
Master Station

Pay attention to the following points when making communication programs:

« The longest response time on the device is two seconds. For this reason, set the response monitor time to two
seconds.

+ Resend the same message if there is no response within two seconds. Set a communication error to occur if
there is no response even after two retries.

* Be sure to make the above resends to guard against the case when the message cannot be send correctly due to
the influence of noise, for example, during communications.

Note

When the master station resends the message, alternatively use the device ID codes

"X"and "x." This is convenient as you can tell whether or not the received message
is the previously received message.

B Example of communications program

A sample program is installed in the folder in which the SLP-C35 Smart Loader
Package has been installed.

In the default setting, the directory is "c:¥program files¥slp¥slpc35¥cpl.cpp”.

This program is written in C++. Microsoft’s Visual C++ 2008 can be used to
compile it.

The program is supplied for purposes of reference to assist the user in making a
program, and its operation is not 100 % guaranteed.

You can download Visual C++ 2008 Express Edition from the Microsoft website at
http://www.microsoft.com/express/.

[I] Handling Precautions

Azbil Corporation assumes no responsibility with regard to any trouble caused
by using this program.

@ Prior to running the sample program
Make sure to check the settings for communications type, station address,
transmission speed and data format of the instrument.

® Compiling

At the Visual Studio 2008 command prompt, enter “cl” to begin compiling.
Example of compilation result

C:\sample>cl cpl.cpp
Microsoft(R) 32-bit C/C++ Optimizing Compiler Version 15.00.30729.01 for 80x86
Copyright (C) Microsoft Corporation. All rights reserved.

cpl.cpp
Microsoft (R) Incremental Linker Version 9.00.30729.01
Copyright (C) Microsoft Corporation. All rights reserved.

/out:cpl.exe
cpl.obj
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@ Running the sample program

This program is used for reading and writing data. When the program is
executed, the application layers of the instruction message and response message
communicated are indicated.

command:RS,14356W,2
result:00,0,0
command:WS,14357W,2
result:00

Sample indication of execution results

@ Processing of the sample program

» Communication settings
Call open() and initialize the RS-232C serial port.

o Command execution
Set a desired character string in 'command' and call AppCPL().
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8-1 Outline of Communication

If the optional model is provided with the RS-485 communications function, communication with a PC, PLC or
other host devices are available using a user-configured program.

The communication protocol can be selected from the Controller Peripheral Link (CPL) communication (Azbil
Corporation's host communication protocol) and the Modbus communication. This chapter describes the Modbus

communications.
B Features
The features of the C35/36's communication function are as follows:
o Up to 31 units can be connected to a single master station as a host device.
o Almost all of the device parameters can be communicated.
For details on communication parameters,
- Chapter 9. LIST OF COMMUNICATION DATA.
B Setup
The following setups are required for performing the Modbus communication:
Item Display Contents Initial User
(Setting display/bank) value level
Communication type r B4 |0:CPL 0 |Basic,
(Setup setting/Setup 1: Modbus ASCII format Standard,
bank) 2: Modbus RTU format High
Station address I 55 |0:Doesnot communicate| 0 |function
(Same as above) 1to 127
Transmission speed I 5L ]0:4800 bps 2
(Same as above) 1: 9600 bps
2: 19200 bps
3: 38400 bps
Data format (Datalength) | ©~ £ 7 [0:7 bits 1
(Same as above) 1: 8 bits
Data format (Parity) I 55 |0:Even parity 0
(Same as above) 1: Odd parity
2: No parity
Data format (Stop bit) I 549 |0:1stopbit 0
(Same as above) 1: 2 stop bits
Response time-out I 70 |[1to250ms 3 | High function

o If the optional model number is provided with the RS-485 communications
function, display and setup are available.

o If the communications type is set to Modbus RTU format, data format (data
length) cannot be displayed nor set up, and the action is fixed to 8-bit data.

E] Handling Precautions

« Setups can be performed through key operation on the console or the
SLP-C35 Smart Loader Package. However, they cannot be performed via
RS-485 communications.

8-1
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B Communication procedures

8-2

The communication procedure is as follows:

(1) The instruction message is sent from the host device (master station) to one
unit (slave station) to communicate with.

(2) The slave station receives the instruction message, and performs read or write
processing according to the content of the message.

(3) The slave station sends a message corresponding to the processing content as a
response message.

(4) The master station receives the response message.

[I] Handling Precautions

Itis not allowed to use two or more number of protocols together on a
single RS-485 transmission line such as CPL, Modbus ASCII format, and
Modbus RTU format.
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8-2 Message Structure

B Message structure

® Modbus ASCII

This section describes the message structure.
All messages are expressed in hexadecimal.

All messages other than delimiters are written in hexadecimal ASCII codes.

A message of Modbus ASCII consists of (1) to (6) below.

The part of (3) stores commands, which are transmission contents from the master
station and responses, which are transmission contents from the slave station.

All messages use ASCII codes. (Each slot below corresponds to one character.)

ETYT R N T T L oprioaH!
.1 i [ & & § — T 7 TeritF]
(o] @ | 3) [ @ [ 6 |
[ 1 frame [
(1) Start of message (colon, expressed with ASCIl code 3AH)

(2) Station address (2 bytes)

(3) Send message, response message

(4) Checksum (two-byte LRC)

(5) Delimiter (end of message)

o Colon (3AH)

When a colon (3AH) is received, the device judges this to be the start of the send
message. For this reason, the device returns to the initial state whatever reception
state it was in, and processing is started on the assumption that the colon (3AH),
the first character, has been received. The purpose of this is to enable recovery

of the device's response at the next correct message (e.g. RETRY message) from
the master station in the event that noise, for example, causes an error in the sent
message.

o Station address

Of the messages sent by the master station, the device creates response messages
only when station addresses are the same. Station addresses in the messages are
expressed as two hexadecimal characters. The station address is set up by the
station address setup (setup setting £ &%). However, when the station address
is set to 0 (30H 30H), the device creates no response even if station addresses
match. The device returns the same station address as that of the received

message.
e Checksum (LRC)

This value is for checking whether or not some abnormality (e.g. noise) causes
the message content to change during communications. The checksum is
expressed as two hexadecimal characters. The method to calculate a checksum is
as follows:

(1) Add the data from the top up to just before the checksum. Note that the
values to be added are not the ASCII character values in the send message
but the one-byte binary data converted from two ASCII characters.
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(2) Take two's complement of the addition result.

(3) Convert the low-order one byte of the addition result to a character code.

The following is a sample checksum calculation:
[Sample message]

: 3AH (start of the message)

: 30H (first byte of the station address)

: 41H (second byte of the station address)

: 30H (first byte of the read command)

: 33H (second byte of the read command)

: 30H (first byte of the start data address)

: 33H (second byte of the start data address)

: 45H (third byte of the start data address)

: 39H (fourth byte of the start data address)

: 30H (first byte of the number of read data)

: 30H (second byte of the number of read data)
: 30H (third byte of the number of read data)

: 32H (fourth byte of the number of read data)

oS

NS S S YhHWS WS

o~~~ o~ o~ o~ o~ o~ o~ o~ o~ o~

(1) Add the data from the top up to just before the checksum.
The add operation is as follows:
0AH + 03H + 03H + E9H + 00H + 02H
The result is FBH.

(2) The low-order byte of the addition result FBH is FBH as is. The two's
complement of FBH is 05H.

(3) Convert the obtained 05H to a two-byte ASCII code.
The result is:

‘0" :30H
'5'  :35H,

and the two bytes, '0' (30H) and '5' (35H), are the checksum.

o CR/LF
This indicates the end of the message. After LF is received, the device
immediately stands by for permission to process the received message.
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® Modbus RTU
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All messages are written in binary data.

A Modbus RTU message consists of (1) to (3) below.

The part of (2) stores commands, which are transmission contents from the master
station and responses, which are transmission contents from the slave station.

All messages use binary data. (Each slot below corresponds to one character.)

(] @ [ & |

\ 1 frame \

(1) Station address (1 byte)
(2) Send message, response message
(3) Checksum (2 bytes)

« Station address

Of the messages sent by the master station, the device creates response messages
only when station addresses are the same. Station addresses in the messages are
expressed in one byte. The station address is set up by the station address setup
(setup setting C65). However, when the station address is set to 0, the device
creates no response even if station addresses match. The device returns the same
station address as that of the received message.

o Checksum (CRC)

This value is for checking whether or not some abnormality (e.g. noise) causes
the message content to change during communications. The checksum is
expressed as 2 bytes.

The checksum (CRC) creation method is shown below.

/* CRC calculation */

/* Input unsigned char length: Number of transmission bytes  */
/* unsigned char *top :Transmission data start pointer */
/¥ Output  unsigned short CRC :CRC calculation result */
unsigned short crc16( unsigned char length, unsigned char *top )

{

unsigned short CRC= Oxffff;
unsigned short next;
unsigned short carry;
unsigned short n;
unsigned char crcl;

while (length--) {
next = (unsigned short)*top;
CRC A= next;
for(n=0;n<8; n++){
carry=CRC& 1;
CRC>>=1;
if (carry) {
CRC A= 0xA001;
}
}
top++;
}
crcl = (CRC & 0xff00)>>8;
CRC<<=8;
CRC |=crcl;

return CRG;
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B Command type

H Amount of data

B Other specifications

8-6

o 1-frame end judgment

A message end (1-frame end) is determined when a time period specified for
each transmission speed has passed during which no character is received. It is
considered that 1 frame has ended when the next character is not received before

the time-out time shown below passes.

However, the time-out time has a fluctuation of +1 ms from the values in the

table below.
Set transmission speed Time-out time
(bps)
4800 16ms or more
9600 8ms or more
19200 4ms or more
38400 2ms or more

There are two command (send message) types as shown below:

Command Description
ASCII RTU (binary)
Read command "03" 03H
Write command "10" 10H

The amount of data that can be read or written using a 1-frame message is shown

below.

Command type
(Function code)

Number of data

ASClIl

RTU

Multiple data read (03)

1to16

1to 16

Multiple data write (10)

1to 16

1to 16

o Supporting the Modbus Class 0

o Abnormal termination codes

Code

Description

01 Command error

02 Address error

03 Data error

o Other

> OPEN Modbus/TCP SPECIFICATION (Release 1.0) by Modicon Inc.
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8-3 Description of Commands

B Read command (03H)

® Send Message

® Response Message

This is a command capable of reading the contents of continuous data addresses
from a specified read start data address with a single message. The following is an
example of send message while reading data:

Modbus ASCII

3AH|30H {41H[30H{33H|30H:33H:!45H ! 39H| 30H: 30H! 30H: 32H| 30H; 35H| ODH:0AH
: O:A|JO:3|]0:3:E:910:0:0:2]0:5]CR:LF

m @ 3) 4 (5 (6) @)

(1) Start of message

(2) Station address

(3) Read command

(4) Start data address

(5) Number of read data

(6) Checksum (LRC)

(7) Delimiter

Modbus RTU
OAH|03H|03H:E9H|00H :02H| 14H: COH

M 1@ (3) (4) (5)

(1) Station address

(2) Read command

(3) Start data address

(4) Number of read data

(5) Checksum (CRC)

A response message corresponding to the command content is returned when the
message is correctly received.

The figure below shows the structure of the response message while reading data.
Modbus ASCII

o Example in case of normal reception

3AH

30H:33H|30H!34H|30H:33H: 30H: 31H| 30H: 30H: 30H: 33H| 45H :38H [ DOH:0AH

310:4|0:3:0 1 0:0: 0! 3 E:8 | CR!LF

4 (5) (6 ™) (8
(1) Start of message
(2) Station address
(3) Read command
(4) Number of read data X 2
(5) Readdata 1
(6) Readdata?2
(7) Checksum (LRC)
(8) Delimiter

8-7



Chapter 8. Modbus COMMUNICATION FUNCTION

8-8

« Example in case of error

3AH|30H {41H [38H:34H|30H:31H|37H:31H|0DH:0AH
: 0O A8 4|01 7 1 [CR:LF

M ) (3) 4 &) 6)

(1) Start of message

(2) Station address

(3) Error flag (since undefined "04" is sent as a command with a send message,
the most significant bit is turned ON and sent back as "84")

( Abnormal termination code ¥ p. 8-6)

(5) Checksum (LRC)

(6) Delimiter

)

Modbus RTU

« Example in case of normal reception

0AH|03H|04H [03H:0TH|OOH:03H|51H:76H
Mm1@ 13 4 ©) 6)

1) Station address

(1)

(2) Read command

(3) Number of read data X 2 (bytes)
(4) Readdata1

(5) Readdata2

(6) Checksum (CRQC)

o Example in case of error

OAH|84H|01H[F3H:02H
mil@|o 4

(1) Station address

(2) Error flag (since undefined "04H" is sent as a command with a send
message, the most significant bit is turned ON and sent back as "84H")

(3) Abnormal termination code (T p. 8-6)

(4) Checksum (CRC)



Bl Write command (10H)

® Send Message

Chapter 8. Modbus COMMUNICATION FUNCTION

This is a command capable of writing the contents of continuous data addresses
from a specified write start data address with a single message. The following is an

example of send message while writing data:

(Example) Writing 01TAOH and OE53H in the continuous data addresses

consisting of 2 words following 1501W (05DDH).

Modbus ASCII
3AH|30H :31H[31H 30H|30H | 35H {44H 44H| 30H: 30H: 30H: 32H| 30H: 34H
: 0 1 1 0 0 5 DiDJ|O 0 0 2 0 4
(1 ()] (3) (4) (5) (6)
30H 31H 41H 30H]30H 45H:35H:33H[30H35H [oDH[0AH
0 1 A 0 0 E 5 3 05 |CR|LF
(7) (8) 9) (10)
(1) Start of message
(2) Station address
(3) Write command 10H
(4) Start data address
(5) Number of write data
(6) Number of write data X 2
(7) Write data 1
(8) Write data 2
(9) Checksum
(10) Delimiter
Modbus RTU
01H|10H|05H:DDH 00H :02H| 04H|01H: AOH| OEH {53H[45H: BOH
m | @ (3) (4) (5) (6) (7) (8)
(1) Station address
(2) Write command 10H
(3) Start data address
(4) Number of write data
(5) Number of write data X 2
(6) Write data 1
(7) Write data 2
(8) Checksum
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® Response Message

A response message corresponding to the command content is returned when the
message is correctly received.

The figure below shows the structure of the response message when the data is
written.

Modbus ASCII

3AH|30H {31H|31H{30H|30H:35H:44H:44H| 30H: 30H: 30H: 32H| 30H: 42H|0DH|0AH
: [ 1 ojo:i5:DiDJO:iO:iO0O: 2| 0: B|CR|LF

m @ ©)] 4) 5) (6) @)

1) Start of message

(M
(2) Station address
(3) Write command 10H
(4) Start data address
(5) Number of write data
(6) Checksum
(7) Delimiter
Modbus RTU
O1H|10H |05H {DDH|00H:02H|D1H: 3EH
m 1@ (3) (4) (5)
(1) Station address
(2) Write command 10H
(3) Start data address
(4) Number of write data
(5) Checksum

Note

The response message at the time of abnormal termination is the same as that for
the read command.
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8-4 Specifications Common with CPL Communication Function

B Definition of data addresses

> 7-4 Definition of Data Addresses (p. 7-13)

B Numeric representation
The specifications of numeric representation is the same as the following:

> ® RD, WD, RU and WU commands in 7-5 Numeric Representation in the
Application Layer (p. 7-14).

B RS-485 driver control timing specifications

(? 7-7 Reception and Transmission Timing (p. 7-16).
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Chapter9. LIST OF COMMUNICATION DATA

H List of communication data

The following shows the meanings of the symbols stated in the “RAM/EEPROM Read/Write” columns:
No symbol: Possible.
* Possible according to the conditions.
A: Possible, but data is invalid.
X: Impossible.
Note: When reading the EEPROM address, data in the RAM is read in the same manner as reading of the
RAM address.

Decimal point information:
— No decimal point
1to3: Decimal point position (The communication data becomes that the original value is

multiplied by 10, 100, or 1000.)
P: Follows the PV input range.
S: Follows various conditions.
RS/WS commands of CPL communication Decimal data address with “W” attached next to it is
used.
RD/WD/RU/WU commands of CPL communication: Hexadecimal data address is used.
Commands of Modbus communication: Hexadecimal data address is used.

RAM address EEPROM address RAM EEPROM Decimal
Bank Item name point Notes
Decimal |Hexadecimal| Decimal |Hexadecimal | Read | Write | Read | Write |information

Instrument | ROM ID 273 0111 16657 411 X X — "2" when using SDC35/36.
information | go version 1 274 | 0112 | 16658 | 4112 X X 2

ROM Version 2 275 0113 16659 | 4113 X X 2

LOADER Information 276 0114 16660 4114 X X —

EST Information 277 0115 16661 4115 X X —

Manufacturing date code (year) 278 0116 16662 4116 X X — Year-2000 Example:

Year of 2003 is expressed as "3"

Manufacturing date code (month, 279 0117 16663 4117 X X 2 Month + (Day + 100) Example:

day) Dec. 1st is expressed as "12.01".

Serial No. 280 0118 16664 | 4118 X X —

Lock Key lock 5001 1389 21385 5389 —

Communication lock 5002 138A 21386 538A * X * X — When the communication lock
exists, the error response is sent.

Loader lock 5003 138B 21387 538B X X —

Password display 5004 138C 21388 538C X —

Password 1A — — — — X X X X — Communication and loader
cannot read and write the
password.

Password 2A — — — — X X X X — Same as above.

Password 1B — — — — X X X X — Same as above.

Password 2B — — — — X X X X — Same as above.

User Function| User Function 1 5101 13ED 21485 53ED —

User Function 2 5102 13EE 21486 53EE —

User Function 3 5103 13EF 21487 53EF —

User Function 4 5104 13F0 21488 53F0 —

User Function 5 5105 13F1 21489 53F1 —

User Function 6 5106 13F2 21490 53F2 —

User Function 7 5107 13F3 21491 53F3 —

User Function 8 5108 13F4 21492 53F4 —

Setup PVinput range type 5201 1451 21585 5451 —

Temperature unit 5202 1452 21586 5452 * * —

Cold junction compensation (T/C) 5203 1453 21587 5453 * * —

Decimal point position 5204 1454 21588 5454 * * —

(Continue on next page.)
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RAM address EEPROM address RAM EEPROM Decimal
Bank Item name point Notes
Decimal |Hexadecimal| Decimal |Hexadecimal| Read | Write | Read | Write |information
Setup PV range low limit 5205 1455 21589 5455 * * P
PV range high limit 5206 1456 21590 5456 * * P
SP low limit 5207 1457 21591 5457 P
SP high limit 5208 1458 21592 5458 P
PV square root extraction dropout 5209 1459 21593 5459 * * 1
RSP input range type 5210 145A 21594 545A * * —
RSP range low limit 5211 145B 21595 545B * * P
RSP range high limit 5212 145C 21596 545C * * P
PID calculation adjustment function | 5213 145D 21597 545D — (Note 1)
Control action (Direct/Reverse) 5214 145E 21598 545E —
Output operation at PV alarm 5215 145F 21599 545F —
Output at PV alarm 5216 1460 21600 5460 1
Output at READY (Heat) 5217 1461 21601 5461 1
Output at READY (Cool) 5218 1462 21602 5462 1
Output operation at changing 5219 1463 21603 5463 —
Auto/Manual
Preset MANUAL value 5220 1464 21604 5464 1
Initial output type (mode) of PID 5221 1465 21605 5465 —
control
Initial output of PID control 5222 1466 21606 5466 1
PID decimal point position 5223 1467 21607 5467 —
Zone PID operation 5224 1468 21608 5468 —
(Reserved for future extension.) 5225 1469 21609 5469 A X A X —
Heat/Cool control 5226 146A 21610 546A —
Heat/Cool 5227 146B 21611 546B —
Heat/Cool control deadband 5228 146C 21612 546C 1
Heat/Cool change point 5229 146D 21613 546D 1
LSP system group 5230 146E 21614 546E —
SP ramp type 5231 146F 21615 546F —
SP ramp unit 5232 1470 21616 5470 —
STEP time unit 5233 1471 21617 5471 —
STEP PV start 5234 1472 21618 5472 —
STEP loop 5235 1473 21619 5473 —
CT1 operation type 5236 1474 21620 5474 —
CT1 output 5237 1475 21621 5475 —
CT1 measurement wait time 5238 1476 21622 5476 —
CT2 operation type 5239 1477 | 21623 | 5477 —
CT2 output 5240 1478 21624 5478 —
CT2 measurement wait time 5241 1479 21625 5479 —
Control output 1 range 5242 147A 21626 547A —
Control output 1 type 5243 147B 21627 547B —
Control output 1 scaling low limit 5244 147C 21628 547C S
Control output 1 scaling high limit 5245 147D 21629 547D S
Control output 1 MV scalable 5246 147E 21630 547E P (Note 2)
bandwidth
Control output 2 range 5247 147F 21631 547F —
Control output 2 type 5248 1480 21632 5480 —
Control output 2 scaling low limit 5249 1481 21633 5481 S
Control output 2 scaling high limit 5250 1482 21634 5482 S
Control output 2 MV scalable 5251 1483 21635 5483 P (Note 2)
bandwidth
Auxiliary output range 5252 1484 21636 5484 —
Auxiliary output type 5253 1485 21637 5485 —

(Continue on next page.)
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RAM address EEPROM address RAM EEPROM | Decimal
Bank Item name point Notes
Decimal |Hexadecimal| Decimal |Hexadecimal | Read | Write | Read | Write |information
Setup Auxiliary output scaling low limit 5254 1486 21638 5486 S
Aucxiliary output scaling high limit 5255 1487 21639 5487 S
Auxiliary output MV scalable 5256 1488 21640 5488 P (Note 2)
bandwidth
Position proportional type 5257 1489 21641 5489 * * —
Position proportional control dead zone | 5258 148A 21642 548A * * 1
Motor long life mode 5259 1488 21643 548B * * —
Motor adjust 5260 148C 21644 548C * * —
Input with motor fully closed 5261 148D | 21645 548D * * —
Input with motor fully open 5262 148E 21646 548E * * —
Motor full close-full open time 5263 148F 21647 548F * * 1
Communication type 5264 1490 21648 5490 X X —
Station address 5265 1491 21649 5491 X X —
Transmission speed 5266 1492 21650 5492 X X —
Data format (Data length) 5267 1493 21651 5493 X X —
Data format (Parity) 5268 1494 21652 5494 X X —
Data format (Stop bit) 5269 1495 21653 5495 X X —
Communication minimum response | 5270 1496 21654 5496 X X —
time
Key operation type 5271 1497 21655 5497 —
[mode] key function 5272 1498 21656 5498 —
MODE display setup 5273 1499 21657 5499 —
PV/SP display setup 5274 149A 21658 549A —
MV display setup 5275 1498 21659 549B —
Event setting value display setup 5276 149C 21660 549C —
Event remaining time display setup | 5277 149D 21661 549D —
CT input current value display setup | 5278 149E 21662 549E —
User level 5279 149F 21663 549F —
LED monitor 5280 14A0 | 21664 | 54A0 —
MS indicating lamp ON condition 5281 14A1 21665 54A1 —
(1st priority)
MS indicating lamp ON status 5282 14A2 21666 54A2 —
(1st priority)
MS indicating lamp ON condition 5283 14A3 21667 54A3 —
(2nd priority)
MS indicating lamp ON status 5284 14A4 21668 54A4 —
(2nd priority)
MS indicating lamp ON condition 5285 14A5 21669 54A5 —
(3rd priority)
MS indicating lamp ON status 5286 14A6 | 21670 | 54A6 —
(3rd priority)
MS indicating lamp deviation range | 5287 14A7 21671 54A7 —
Special function 5288 14A8 21672 54A8 X —
Zener barrier adjustment 5289 14A9 21673 54A9 X X —
CT1 turns 5290 14AA | 21674 | 54AA — (Note 2)
Number of CT1 power wire loops 5291 14AB 21675 54AB — (Note 2)
CT2 turns 5292 14AC | 21676 | 54AC — (Note 2)
Number of CT2 power wire loops 5293 14AD 21677 54AD — (Note 2)
PV input failure (under range) type 5297 14B1 21681 54B1 — (Note 1)
DI Internal Contact 1 Operation type 5401 1519 21785 5519 —
Assignment | |nternal Contact 1 Input bit operation | 5402 151A | 21786 | 551A —
Internal Contact 1 Input assignment A | 5403 151B 21787 551B —
Internal Contact 1 Input assignment B | 5404 151C 21788 551C —
Internal Contact 1 Input assignment C | 5405 151D 21789 551D —
Internal Contact 1 Input assignment D | 5406 151E 21790 551E —

(Note 1) If ROM version 1 in the instrument information bank (} =//¥2
write accessibility is X and read accessibility is A.

(Note 2) If ROM version 1 in the instrument information bank (;
future extension, write accessibility is X and read accessibility is A for both RAM and EEPROM.

L ]

Y ]

) is 2.26 or earlier,

(Continue on next page.)

oii12') is 2.04 or earlier, this item is reserved for
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RAM address EEPROM address RAM EEPROM | Decimal
Bank Item name point Notes
Decimal |Hexadecimal | Decimal |Hexadecimal| Read | Write | Read | Write |information
DI Internal Contact 1 Polarity A 5407 151F 21791 551F —
Assignment || ternal Contact 1 Polarity B 5408 | 1520 | 21792 | 5520 -
Internal Contact 1 Polarity C 5409 1521 21793 5521 —
Internal Contact 1 Polarity D 5410 1522 21794 5522 —
Internal Contact 1 Polarity 5411 1523 21795 5523 —
Internal Contact 1 Internal event 5412 1524 21796 5524 —
No. assignment
Internal Contact 2 Operation type 5413 1525 21797 5525 —
Internal Contact 2 Input bit operation | 5414 1526 21798 5526 —
Internal Contact 2 Input assignment A | 5415 1527 21799 5527 —
Internal Contact 2 Input assignment B | 5416 1528 21800 5528 —
Internal Contact 2 Input assignment C | 5417 1529 21801 5529 —
Internal Contact 2 Input assignmentD | 5418 152A 21802 552A —
Internal Contact 2 Polarity A 5419 152B 21803 552B —
Internal Contact 2 Polarity B 5420 152C 21804 552C —
Internal Contact 2 Polarity C 5421 152D 21805 552D —
Internal Contact 2 Polarity D 5422 152E 21806 552E —
Internal Contact 2 Polarity 5423 152F 21807 552F —
Internal Contact 2 Internal event 5424 1530 21808 5530 —
No. assignment
Internal Contact 3 Operation type 5425 1531 21809 5531 —
Internal Contact 3 Input bit operation | 5426 1532 21810 5532 —
Internal Contact 3 Input assignment A | 5427 1533 21811 5533 —
Internal Contact 3 Input assignment B | 5428 1534 21812 5534 —
Internal Contact 3 Input assignment C | 5429 1535 21813 5535 —
Internal Contact 3 Input assignmentD | 5430 1536 21814 5536 —
Internal Contact 3 Polarity A 5431 1537 21815 5537 —
Internal Contact 3 Polarity B 5432 1538 21816 5538 —
Internal Contact 3 Polarity C 5433 1539 21817 5539 —
Internal Contact 3 Polarity D 5434 153A 21818 553A —
Internal Contact 3 Polarity 5435 153B 21819 553B —
Internal Contact 3 Internal event 5436 153C 21820 553C —
No. assignment
Internal Contact 4 Operation type 5437 153D 21821 553D —
Internal Contact 4 Input bit operation | 5438 153E 2182 553E —
Internal Contact 4 Input assignment A | 5439 153F 2182 553F —
Internal Contact 4 Input assignment B | 5440 1540 21824 5540 —
Internal Contact 4 Input assignment C | 5441 1541 21825 5541 —
Internal Contact 4 Input assignment D | 5442 1542 21826 5542 —
Internal Contact 4 Polarity A 5443 1543 21827 5543 —
Internal Contact 4 Polarity B 5444 1544 21828 5544 —
Internal Contact 4 Polarity C 5445 1545 21829 5545 —
Internal Contact 4 Polarity D 5446 1546 21830 5546 —
Internal Contact 4 Polarity 5447 1547 21831 5547 —
Internal Contact 4 Internal event 5448 1548 21832 5548 —
No. assignment
Internal Contact 5 Operation type 5449 1549 21833 5549 —
Internal Contact 5 Input bit operation | 5450 154A 21834 554A —
Internal Contact 5 Input assignment A | 5451 154B 21835 554B —
Internal Contact 5 Input assignment B | 5452 154C 21836 554C —
Internal Contact 5 Input assignment C | 5453 154D 21837 554D —
Internal Contact 5 Input assignment D | 5454 154E 21838 554E —

(Continue on next page.)
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RAM address EEPROM address RAM EEPROM | Decimal
Bank Item name point Notes
Decimal |Hexadecimal| Decimal |Hexadecimal| Read | Write | Read | Write |information
DI Internal Contact 5 Polarity A 5455 154F 21839 554F —
Assignment | |vernal Contact 5 Polarity B 5456 1550 | 21840 | 5550 —
Internal Contact 5 Polarity C 5457 1551 21841 5551 —
Internal Contact 5 Polarity D 5458 1552 21842 5552 —
Internal Contact 5 Polarity 5459 1553 21843 5553 —
Internal Contact 5 Internal event 5460 1554 21844 5554 —
No. assignment
DO Control output 1 Operation type 5601 15E1 21985 55E1 —
Assignment | co ol output 1 Output assignment A | 5602 | 15E2 | 21986 | 55E2 —
Control output 1 Output assignment B | 5603 15E3 21987 55E3 —
Control output 1 Output assignment C | 5604 15E4 21988 55E4 —
Control output 1 Output assignmentD | 5605 15E5 21989 55E5 —
Control output 1 Polarity A 5606 15E6 21990 55E6 —
Control output 1 Polarity B 5607 15E7 21991 55E7 —
Control output 1 Polarity C 5608 15E8 21992 55E8 —
Control output 1 Polarity D 5609 15E9 21993 55E9 —
Control output 1 Polarity 5610 15EA 21994 55EA —
Control output 1 Latch 5611 15EB 21995 55EB —
Control output 2 Operation type 5612 15EC 21996 55EC —
Control output 2 Output assignment A | 5613 15ED 21997 55ED —
Control output 2 Output assignmentB | 5614 15EE 21998 55EE —
Control output 2 Output assignment C | 5615 15EF 21999 55EF —
Control output 2 Output assignmentD | 5616 15F0 22000 55F0 —
Control output 2 Polarity A 5617 15F1 22001 55F1 —
Control output 2 Polarity B 5618 15F2 22002 55F2 —
Control output 2 Polarity C 5619 15F3 22003 55F3 —
Control output 2 Polarity D 5620 15F4 22004 55F4 —
Control output 2 Polarity 5621 15F5 22005 55F5 —
Control output 2 Latch 5622 15F6 22006 55F6 —
Event output 1 Operation type 5623 15F7 22007 55F7 —
Event output 1 Output assignment A | 5624 15F8 22008 55F8 —
Event output 1 Output assignment B | 5625 15F9 22009 55F9 —
Event output 1 Output assignment C | 5626 15FA 22010 55FA —
Event output 1 Output assignmentD | 5627 15FB 22011 55FB —
Event output 1 Polarity A 5628 15FC 22012 55FC —
Event output 1 Polarity B 5629 15FD 22013 55FD —
Event output 1 Polarity C 5630 15FE 22014 55FE —
Event output 1 Polarity D 5631 15FF 22015 55FF —
Event output 1 Polarity 5632 1600 22016 5600 —
Event output 1 Latch 5633 1601 22017 5601 —
Event output 2 Operation type 5634 1602 22018 5602 —
Event output 2 Output assignment A | 5635 1603 22019 5603 —
Event output 2 Output assignment B | 5636 1604 22020 5604 —
Event output 2 Output assignment C | 5637 1605 22021 5605 —
Event output 2 Output assignmentD | 5638 1606 22022 5606 —
Event output 2 Polarity A 5639 1607 22023 5607 —
Event output 2 Polarity B 5640 1608 22024 5608 —
Event output 2 Polarity C 5641 1609 22025 5609 —_
Event output 2 Polarity D 5642 160A 22026 560A —_
Event output 2 Polarity 5643 1608 22027 560B —
Event output 2 Latch 5644 160C 22028 560C —

(Continue on next page.)
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RAM address EEPROM address RAM EEPROM | Decimal
Bank Item name point Notes
Decimal |Hexadecimal | Decimal |Hexadecimal| Read | Write | Read | Write |information
DO Event output 3 Operation type 5645 160D 22029 560D —
Assignment | Eyent output 3 Output assignment A | 5646 | 160E | 22030 | 560E -
Event output 3 Output assignmentB | 5647 160F 22031 560F —
Event output 3 Output assignment C | 5648 1610 22032 5610 —
Event output 3 Output assignment D | 5649 1611 22033 5611 —
Event output 3 Polarity A 5650 1612 22034 5612 —
Event output 3 Polarity B 5651 1613 22035 5613 —
Event output 3 Polarity C 5652 1614 22036 5614 —
Event output 3 Polarity D 5653 1615 22037 5615 —
Event output 3 Polarity 5654 1616 22038 5616 —
Event output 3 Latch 5655 1617 22039 5617 —
Event Internal Event 1 Operation type 5801 16A9 22185 56A9 —
Configuration| |ternal Event 1 Direct/Reverse 5802 | 16AA | 22186 | 56AA —
Internal Event 1 Standby 5803 16AB 22187 56AB —
Internal Event 1 state at READY 5804 16AC 22188 56AC —
(Reserved for future extension.) 5805 16AD | 22189 | 56AD A A A A —
Internal Event 1 Alarm OR 5806 16AE 22190 56AE —
Internal Event 1 Special OFF 5807 16AF 22191 56AF —
Internal Event 1 Delay time unit 5808 16B0 22192 56B0 —
(Reserved for future extension.) 5809 16B1 22193 56B1 A A A A —
Internal Event 2 Operation type 5810 16B2 22194 56B2 —
Internal Event 2 Direct/Reverse 5811 16B3 22195 56B3 —
Internal Event 2 Standby 5812 16B4 22196 56B4 —
Internal Event 2 state at READY 5813 16B5 22197 56B5 —
(Reserved for future extension.) 5814 16B6 22198 56B6 A A A A —
Internal Event 2 Alarm OR 5815 16B7 22199 56B7 —
Internal Event 2 Special OFF 5816 16B8 22200 56B8 —
Internal Event 2 Delay time unit 5817 16B9 22201 56B9 —
(Reserved for future extension.) 5818 16BA 22202 56BA A A A A —
Internal Event 3 Operation type 5819 16BB 22203 56BB —
Internal Event 3 Direct/Reverse 5820 16BC 22204 56BC —
Internal Event 3 Standby 5821 16BD 22205 56BD —
Internal Event 3 state at READY 5822 16BE 22206 56BE —
(Reserved for future extension.) 5823 16BF 22207 56BF A A A A —
Internal Event 3 Alarm OR 5824 16C0 22208 56C0 —
Internal Event 3 Special OFF 5825 16C1 22209 56C1 —
Internal Event 3 Delay time unit 5826 16C2 22210 56C2 —
(Reserved for future extension.) 5827 16C3 22211 56C3 A A A A —
Internal Event 4 Operation type 5828 16C4 22212 56C4 —
Internal Event 4 Direct/Reverse 5829 16C5 22213 56C5 —
Internal Event 4 Standby 5830 16C6 22214 56C6 —
Internal Event 4 state at READY 5831 16C7 22215 56C7 -
(Reserved for future extension.) 5832 16C8 22216 56C8 A A A A —
Internal Event 4 Alarm OR 5833 16C9 22217 56C9 —
Internal Event 4 Special OFF 5834 16CA 22218 56CA —
Internal Event 4 Delay time unit 5835 16CB | 22219 56CB —
(Reserved for future extension.) 5836 16CC | 22220 | 56CC A A A A —
Internal Event 5 Operation type 5837 16CD 22221 56CD —
Internal Event 5 Direct/Reverse 5838 16CE 22222 56CE —
Internal Event 5 Standby 5839 16CF 22223 56CF —
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RAM address EEPROM address RAM EEPROM | Decimal
Bank Item name point Notes
Decimal |Hexadecimal| Decimal |Hexadecimal| Read | Write | Read | Write |information
Event Internal Event 5 state at READY 5840 16D0 22224 56D0 -
Configuration| (Raserved for future extension.) 5841 16D1 | 22225 | 56D1 Al Al Al A —
Internal Event 5 Alarm OR 5842 16D2 22226 56D2 —
Internal Event 5 Special OFF 5843 16D3 22227 56D3 —
Internal Event 5 Delay time unit 5844 16D4 | 22228 | 56D4 —
(Reserved for future extension.) 5845 16D5 22229 | 56D5 A A A A —
Internal Event 6 Operation type 5846 16D6 22230 56D6 —
Internal Event 6 Direct/Reverse 5847 16D7 22231 56D7 —
Internal Event 6 Standby 5848 16D8 22232 56D8 —
Internal Event 6 state at READY 5849 16D9 22233 56D9 —
(Reserved for future extension.) 5850 16DA 22234 56DA A A A A —
Internal Event 6 Alarm OR 5851 16DB 22235 56DB —
Internal Event 6 Special OFF 5852 16DC 22236 56DC —
Internal Event 6 Delay time unit 5853 16DD 22237 56DD —
(Reserved for future extension.) 5854 16DE 22238 56DE A A A A —
Internal Event 7 Operation type 5855 16DF 22239 56DF —
Internal Event 7 Direct/Reverse 5856 16E0 22240 56E0 —
Internal Event 7 Standby 5857 16E1 22241 56E1 —
Internal Event 7 state at READY 5858 16E2 22242 56E2 —
(Reserved for future extension.) 5859 16E3 22243 56E3 A A A A —
Internal Event 7 Alarm OR 5860 16E4 22244 56E4 —
Internal Event 7 Special OFF 5861 16E5 22245 56E5 —
Internal Event 7 Delay time unit 5862 16E6 22246 56E6 —
(Reserved for future extension.) 5863 16E7 22247 56E7 A A A A —
Internal Event 8 Operation type 5864 16E8 22248 56E8 —
Internal Event 8 Direct/Reverse 5865 16E9 22249 56E9 —
Internal Event 8 Standby 5866 16EA 22250 56EA —
Internal Event 8 state at READY 5867 16EB 22251 56EB —
(Reserved for future extension.) 5868 16EC 22252 56EC A A A A —
Internal Event 8 Alarm OR 5869 16ED 22253 56ED —
Internal Event 8 Special OFF 5870 16EE 22254 56EE —
Internal Event 8 Delay time unit 5871 16EF 22255 56EF —
(Reserved for future extension.) 5872 16FO 22256 56F0 A A A A —
Parameter Control method 6001 1771 22385 5771 —
MV low limit at AT 6002 1772 22386 5772 1
MV high limit at AT 6003 1773 22387 5773 1
ON/OFF control differential 6004 1774 22388 5774 P
ON/OFF control operating point offset | 6005 1775 22389 5775 P
PV filter 6006 1776 22390 5776 1
PV ratio 6007 1777 22391 5777 3
PV bias 6008 1778 22392 5778 P
RSP filter 6009 1779 22393 5779 1
RSP ratio 6010 177A | 22394 | 577A 3
RSP bias 6011 1778 22395 5778 P
Time proportional unit 1 6012 177C 22396 577C —
Time proportional cycle 1 6013 177D 22397 577D —
Time proportional unit 2 6014 177E 22398 577E —
Time proportional cycle 2 6015 177F 22399 577F —
Time proportional cycle mode 6016 1780 22400 5780 —
MV variation limit 6017 1781 22401 5781 1
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RAM address EEPROM address RAM EEPROM Decimal
Bank Item name point Notes
Decimal |Hexadecimal| Decimal |Hexadecimal| Read | Write | Read | Write |information
Prameter SP ramp-up (U/min) 6018 1782 22402 5782 S
SP ramp-down (U/min) 6019 1783 22403 5783 S
(Reserved for future extension.) 6020 1784 22404 5784 A A A A P
Zone Zone 1 6201 1839 22585 5839 P
Zone 2 6202 183A 22586 583A P
Zone 3 6203 183B 22587 583B P
Zone 4 6204 183C 22588 583C P
Zone 5 6205 183D 22589 583D P
Zone 6 6206 183E 22590 583E P
Zone 7 6207 183F 22591 583F P
Zone hysteresis 6208 1840 22592 5840 P
SP RSP 7001 1B59 23385 5B59 X X P
PID group No. (RSP) 7002 1B5A 23386 5B5A —
(Reserved for future extension.) 7003 1B5B 23387 5B5B A A A A S
(Reserved for future extension.) 7004 1B5C 23388 5B5C A A A A S
LSP1 7005 1B5D 23389 5B5D P Same as RAM address 13312
(decimal).
PID group No. (for LSP1) 7006 1B5E 23390 5B5E —
Ramp (for LSP1) 7007 1B5F 23391 5B5F S
Time (for LSP1) 7008 1B60 23392 5B60 S
LSP2 7009 1B61 23393 5B61 P Same as RAM address 13313
(decimal).
PID group No. (for LSP2) 7010 1B62 23394 5B62 —
Ramp (for LSP2) 7011 1B63 23395 5B63 S
Time (for LSP2) 7012 1B64 23396 5B64 S
LSP3 7013 1B65 23397 5B65 P Same as RAM address 13314
(decimal).
PID group No. (for LSP3) 7014 1B66 23398 5B66 —
Ramp (for LSP3) 7015 1B67 23399 5B67 S
Time (for LSP3) 7016 1B68 23400 5B68 S
LSP4 7017 1B69 23401 5B69 P Same as RAM address 13315
(decimal).
PID group No. (for LSP4) 7018 1B6A 23402 5B6A —
Ramp (for LSP4) 7019 1B6B 23403 5B6B S
Time (for LSP4) 7020 1B6C 23404 5B6C S
LSP5 7021 1B6D 23405 5B6D P Same as RAM address 13316
(decimal).
PID group No. (for LSP5) 7022 1B6E 23406 5B6E —
Ramp (for LSP5) 7023 1B6F 23407 5B6F S
Time (for LSP5) 7024 1B70 23408 5B70 S
LSP6 7025 1B71 23409 5B71 P Same as RAM address 13317
(decimal).
PID group No. (for LSP6) 7026 1B72 23410 5B72 —
Ramp (for LSP6) 7027 1B73 23411 5B73 S
Time (for LSP6) 7028 1B74 23412 5B74 S
LSP7 7029 1B75 23413 5B75 P Same as RAM address 13318
(decimal).
PID group No. (for LSP7) 7030 1B76 23414 5B76 —
Ramp (for LSP7) 7031 1B77 23415 5B77 S
Time (for LSP7) 7032 1B78 23416 5B78 S
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RAM address EEPROM address RAM EEPROM | Decimal
Bank Item name point Notes
Decimal |Hexadecimal| Decimal |Hexadecimal| Read | Write | Read | Write |information
SP LSP8 7033 1B79 23417 5B79 P Same as RAM address 13319
(decimal).
PID group No. (for LSP8) 7034 1B7A | 23418 | 5B7A —
Ramp (for LSP8) 7035 1B7B 23419 5B7B S
Time (for LSP8) 7036 1B7C | 23420 | 5B7C S
Event Internal Event 1 main setting 7501 1D4D | 23885 | 5D4D S Same as RAM address 13056
(decimal).
Internal Event 1 sub-setting 7502 1D4E 23886 5D4E S Same as RAM address 13057
(decimal).
Internal Event 1 Hysteresis 7503 1D4F 23887 5D4F S
Internal Event 1 ON delay time 7504 1D50 23888 5D50 S
Internal Event 1 OFF delay time 7505 1D51 23889 5D51 S
Internal Event 2 main setting 7506 1D52 23890 5D52 S Same as RAM address 13058
(decimal).
Internal Event 2 sub-setting 7507 1D53 23891 5D53 S Same as RAM address 13059
(decimal).
Internal Event 2 Hysteresis 7508 1D54 23892 5D54 S
Internal Event 2 ON delay time 7509 1D55 23893 5D55 S
Internal Event 2 OFF delay time 7510 1D56 23894 5D56 S
Internal Event 3 main setting 7511 1D57 23895 5D57 S Same as RAM address 13060
(decimal).
Internal Event 3 sub-setting 7512 1D58 23896 5D58 S Same as RAM address 13061
(decimal).
Internal Event 3 Hysteresis 7513 1D59 23897 5D59 S
Internal Event 3 ON delay time 7514 1D5A | 23898 | 5D5A S
Internal Event 3 OFF delay time 7515 1D5B 23899 5D5B S
Internal Event 4 main setting 7516 1D5C 23900 5D5C S Same as RAM address 13062
(decimal).
Internal Event 4 sub-setting 7517 1D5D | 23901 5D5D S Same as RAM address 13063
(decimal).
Internal Event 4 Hysteresis 7518 1D5E 23902 5D5E S
Internal Event 4 ON delay time 7519 1D5F 23903 5D5F S
Internal Event 4 OFF delay time 7520 1D60 23904 5D60 S
Internal Event 5 main setting 7521 1D61 23905 5D61 S Same as RAM address 13064
(decimal).
Internal Event 5 sub-setting 7522 1D62 23906 5D62 S Same as RAM address 13065
(decimal).
Internal Event 5 Hysteresis 7523 1D63 23907 5D63 S
Internal Event 5 ON delay time 7524 1D64 23908 5D64 S
Internal Event 5 OFF delay time 7525 1D65 23909 5D65 S
Internal Event 6 main setting 7526 1D66 23910 5D66 S Same as RAM address 13066
(decimal).
Internal Event 6 sub-setting 7527 1D67 23911 5D67 S Same as RAM address 13067
(decimal).
Internal Event 6 Hysteresis 7528 1D68 23912 5D68 S
Internal Event 6 ON delay time 7529 1D69 23913 5D69 S
Internal Event 6 OFF delay time 7530 1D6A | 23914 | 5D6A S
Internal Event 7 main setting 7531 1D6B 23915 5D6B S Same as RAM address 13068
(decimal).
Internal Event 7 sub-setting 7532 1D6C 23916 5D6C S Same as RAM address 13069
(decimal).
Internal Event 7 Hysteresis 7533 1D6D | 23917 | 5D6D S
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RAM address EEPROM address RAM EEPROM Decimal
Bank Item name point Notes
Decimal |Hexadecimal| Decimal |Hexadecimal| Read | Write | Read | Write |information

Event Internal Event 7 ON delay time 7534 1D6E 23918 5D6E S
Internal Event 7 OFF delay time 7535 1D6F 23919 5D6F S
Internal Event 8 main setting 7536 1D70 23920 5D70 S Same as RAM address 13070
(decimal).
Internal Event 8 sub-setting 7537 1D71 23921 5D71 S Same as RAM address 13071
(decimal).
Internal Event 8 Hysteresis 7538 1D72 23922 5D72 S
Internal Event 8 ON delay time 7539 1D73 23923 5D73 S
Internal Event 8 OFF delay time 7540 1D74 23924 5D74 S
Extended AT type 8501 2135 24885 6135 —
tuning (Reserved for future extension.) 8502 | 2136 | 24886 | 6136 | A | X | A | X —
Just-FiTTER settling band 8503 2137 24887 6137 —
SP lag constant 8504 2138 24888 6138 1
(Reserved for future extension.) 8505 2139 24889 6139 A X A X —
AT Proportional band adjust 8506 213A 24890 613A 2
AT Integral time adjust 8507 213B 24891 613B 2
AT Derivative time adjust 8508 213C 24892 613C 2
Control algorithm 8509 213D 24893 613D —
Just-FiTTER assistance coefficient 8510 213E 24894 613E —
(Reserved for future extension.) 8511 213F 24895 613F A X A X —
(Reserved for future extension.) 8512 2140 24896 6140 A X A X —
(Reserved for future extension.) 8513 2141 24897 6141 A X A X —
(Reserved for future extension.) 8514 2142 24898 6142 A X A X —
(Reserved for future extension.) 8515 2143 24899 6143 A A A A 2
(Reserved for future extension.) 8516 2144 24900 6144 A A A A 2
(Reserved for future extension.) 8517 2145 24901 6145 A A A A 2
(Reserved for future extension.) 8518 2146 24902 6146 A A A A —
Mode AUTO/MANUAL mode selection 9001 2329 25385 6329 * * — Same as RAM address 14596

(decimal). Writing is enabled
under no DI Assignment and
other conditions.

RUN/READY mode selection 9002 232A 25386 632A * * — Same as RAM address 14595
(decimal). Writing is enabled
under no DI Assignment
conditions.

LSP/RSP mode selection 9003 232B 25387 632B * * — Same as RAM address 14598
(decimal). Writing is enabled
under no DI Assignment
conditions.

AT stop/start selection 9004 232C 25388 632C * * — Same as RAM address 14597
(decimal). Writing is enabled
under no DI Assignment and
other conditions.

Release all DO latches 9005 232D | 25389 | 632D * * — Writing is enabled under no DI
Assignment conditions.
Operation PV 9101 238D 25485 638D X X P Same as RAM address 14356
display (decimal).
SP (Target value) 9102 238E 25486 638E P (Note 3)
LSP group selection 9103 238F 25487 638F * * — Same as RAM address 14592

(decimal). Writing is enabled
under no DI Assignment
conditions. (Note 4)

PID group being selected. 9104 2390 25488 6390 X X —

(Continue on next page.)
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RAM address EEPROM address RAM EEPROM | Decimal
Bank Item name point Notes
Decimal |Hexadecimal| Decimal |Hexadecimal | Read | Write | Read | Write |information
Operation Manipulated Variable (MV) 9105 2391 25489 6391 * * 1 Same as RAM address 14594
display (decimal). Writing is enabled in
the MANUAL mode.
Heat Manipulated Variable (Heat MV) | 9106 2392 25490 6392 X X 1 Same as RAM address 14420
(decimal).
Cool Manipulated Variable (Cool MV) | 9107 2393 25491 6393 X X 1 Same as RAM address 14421
(decimal).
Motor opening feedback value (MFB) | 9108 2394 25492 6394 X X 1 Same as RAM address 14417
(decimal).
AT progress 9109 2395 25493 6395 X X —
Current transformer (CT) current 9110 2396 25494 6396 X X 1 Same as RAM address 14418
value 1 (decimal).
Current transformer (CT) current 9111 2397 25495 6397 X X 1 Same as RAM address 14419
value 2 (decimal).
Timer remaining time 1 9112 2398 25496 6398 X X S
Timer remaining time 2 9113 2399 25497 6399 X X S
Timer remaining time 3 9114 239A 25498 639A X X S
Timer remaining time 4 9115 2398 25499 639B X X S
Timer remaining time 5 9116 239C 25500 639C X X S
Timer remaining time 6 9117 239D 25501 639D X X S
Timer remaining time 7 9118 239E 25502 639E X X S
Timer remaining time 8 9119 239F 25503 639F X X S
STEP operation No. 9120 23A0 25504 63A0 X X S
STEP operation remaining time 9121 23A1 25505 63A1 X X S
STEP operation remaining time (sec.) | 9122 23A2 25506 63A2 X X S
LSP value in use 9123 23A3 25507 63A3 P Same as RAM address 14593
(decimal). (Note 3)
PV before ratio, bias, and filter 9124 23A4 25508 63A4 P
RSP before ratio, bias, and filter 9125 23A5 25509 63A5 X X P
Status Input alarm status 9201 23F1 25585 63F1 X X — Bit 0: HL& ¢ (PV over-range)
Bit 1: FL52 (PV under-range)
Bit 2: ¥4 3 (CJ, RTD burnout)
Bit 3: Undefined.
Bit 4: 7L.£% (RSP over-range)
Bit 5: AL (RSP under-range)
Bit 6: 71L& (MFB burnout)
Bit 7 to 8: Undefined.
Bit 9: AL {&¥ (Motor adjustment
failure)
Bit 10: 51 { { (CT over-range)
Bit 11 to 15: Undefined.

(Note 3) If the value is read immediately after it has been written into the SP or the LSP in use, the value still may
not be changed. The value is updated after the cycle time has elapsed.

(Note 4) If the SP or the LSP in use is read immediately after the value has been written into the LSP group
selection, the value still may not be changed. The value is updated after the cycle time has elapsed.

(Continue on next page.)
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RAM address EEPROM address RAM EEPROM Decimal
Bank Item name point Notes
Decimal |Hexadecimal| Decimal |Hexadecimal| Read | Write | Read | Write |information

Bit 2: .7 (A/D)

Bit 3: #L55 (Set data)

Bit 4: L4945 (Adjustment data)

Bit 5: FL97 (Set data/RAM)

Bit 6: L94 (Adjustment data/
RAM)

Bit 7: AL%% (ROM)

Bits 8 to 15 Undefined.

Status Instrument alarm status 9202 23F2 25586 63F2 X X — Bits 0 to 1: Undefined.
v

Internal Event/Internal Contact 9203 23F3 25587 63F3 X X — Bit 0 to 7: Internal event 1 to 8
function Bit 8 to 12: Internal contact
1to5
Bit 13 to 15: Undefined.
Control status 9204 23F4 25588 63F4 X X — Bit 0: MANUAL mode

Bit 1: READY mode

Bit 2: RSP mode

Bit 3: During AT

Bit 4: During ST

(Invalid in this unit)
Bit 5: During SOAK of step
operation

Bit 6: During SP ramp

Bit 7: During SP ramp-up

Bit 8: During SP ramp-down

Bits 9 to 10: Undefined.

Bit 11: During estimate of
MFB

Bit 12: During adjustment
of MFB

Bit 13: PID (Heat) is being
used.

Bit 14: PID (Cool) is being
used.

Bit 15: Undefined.

DO status 9205 23F5 25589 63F5 X X — Same as RAM address 14337
(decimal).

Bit 0: Control output 1

Bit 1: Control output 2

Bit 2: Event output 1

Bit 3: Event output 2

Bit 4: Event output 3

Bits 5 to 15: Undefined.

DI status 9206 23F6 25590 63F6 X X — Same as RAM address 14338
(decimal).

Bit 0: DI

Bit 1: DI2

Bit 2: DI3

Bit 3: DI4

Bits 4 to 15: Undefined.

Communication DI (DI1 to 4) 9207 23F7 25591 63F7 — Bit 0: Communication DI1
Bit 1: Communication DI2
Bit 2: Communication DI3
Bit 3: Communication DI4

Communication DI1 9208 23F8 25592 63F8 —
Communication DI2 9209 23F9 25593 63F9 —
Communication DI3 9210 23FA 25594 63FA —
Communication DI4 9211 23FB 25595 63FB —
Tag Tag 1 9301 2455 25685 6455 — Display and setting cannot be
made with the console.
Tag 2 9302 2456 25686 6456 — Same as above.
Tag 3 9303 2457 25687 6457 — Same as above.

(Continue on next page.)
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RAM address EEPROM address RAM EEPROM | Decimal
Bank Item name point Notes
Decimal |Hexadecimal| Decimal |Hexadecimal| Read | Write | Read | Write |information
Tag Tag 4 9304 2458 25688 6458 — Display and setting cannot be
made with the console.

Tag 5 9305 2459 25689 6459 — Same as above.
Tag 6 9306 245A 25690 645A — Same as above.
Tag 7 9307 2458 25691 645B — Same as above.
Tag 8 9308 245C 25692 645C — Same as above.
Tag 9 9309 245D 25693 645D — Same as above.
Tag 10 9310 245E 25694 645E — Same as above.
Tag 11 9311 245F 25695 645F — Same as above.
Tag 12 9312 2460 25696 6460 — Same as above.
Tag 13 9313 2461 25697 6461 — Same as above.
Tag 14 9314 2462 25698 6462 — Same as above.
Tag 15 9315 2463 25699 6463 — Same as above.
Tag 16 9316 2464 25700 6464 — Same as above.

PID Proportional band (7 - {) 12288 3000 28672 7000 1
Integration time (/- {) 12289 3001 28673 7001 S
Derivative time (< - {) 12290 3002 28674 7002 S
Manual reset (- £ - {) 12291 3003 28675 7003 1
MV low limit (=4 - {) 12292 3004 | 28676 7004 1
MV high limit (=4 - {) 12293 3005 28677 7005 1
Proportional band (7 - 2) 12294 3006 28678 7006 1
Integration time (- &) 12295 3007 28679 7007 S
Derivative time (= - ) 12296 3008 28680 7008 S
Manual reset (- £ - £') 12297 3009 28681 7009 1
MV low limit (=1 - &) 12298 300A 28682 700A 1
MV high limit (=4 - £) 12299 3008 28683 7008 1
Proportional band (¥ - ) 12300 300C 28684 700C 1
Integration time (? - ) 12301 300D 28685 700D S
Derivative time (< - ) 12302 300E 28686 700E S
Manual reset (- £ - 3) 12303 | 300F | 28687 | 700F 1
MV low limit (=2 - 3) 12304 3010 28688 7010 1
MV high limit (= 4 - 3) 12305 3011 28689 7011 1
Proportional band (7 - ) 12306 3012 28690 7012 1
Integration time (- ) 12307 3013 28691 7013 S
Derivative time (= - ) 12308 3014 28692 7014 S
Manual reset (- £ - ~) 12309 3015 28693 7015 1
MV low limit (=4 - %) 12310 | 3016 | 28694 | 7016 1
MV high limit (a4 - =) 12311 3017 28695 7017 1
Proportional band (7 - %) 12312 3018 28696 7018 1
Integration time (} - &) 12313 3019 28697 7019 S
Derivative time (' - 5) 12314 | 301A | 28698 | 701A S
Manual reset (- £ - 5) 12315 301B 28699 701B 1
MV low limit (=2 - %) 12316 301C | 28700 | 701C 1
MV high limit (= 4 - %) 12317 | 301D | 28701 701D 1
Proportional band (7 - &) 12318 301E 28702 701E 1
Integration time (- &) 12319 301F 28703 701F S
Derivative time (= - &) 12320 3020 28704 7020 S
Manual reset (- £ - &) 12321 3021 28705 7021 1
MV low limit (=4 - &) 12322 3022 28706 7022 1
MV high limit (=4 - 6) 12323 3023 28707 7023 1
Proportional band (7 - 7) 12324 3024 | 28708 7024 1

(Continue on next page.)

9-13



Chapter 9. LIST OF COMMUNICATION DATA

RAM address EEPROM address RAM EEPROM | Decimal
Bank Item name point Notes
Decimal |Hexadecimal | Decimal |Hexadecimal| Read | Write | Read | Write |information
PID Integration time (/- 7 12325 3025 28709 7025 S
Derivative time (= - 7) 12326 3026 28710 7026 S
Manual reset (- £ - ) 12327 3027 | 28711 7027 1
MV low limit (=4 - 7) 12328 3028 28712 7028 1
MV high limit (=4 - 7) 12329 3029 28713 7029 1
Proportional band (7 - &) 12330 302A | 28714 702A 1
Integration time (} - &) 12331 302B 28715 702B S
Derivative time (' - &) 12332 302C 28716 702C S
Manual reset (- £ - &) 12333 | 302D | 28717 | 702D 1
MV low limit (a1 - &) 12334 302E 28718 702E 1
MV high limit (=4 - &) 12335 302F 28719 702F 1
Cool-side proportional band (% -{, ) 12336 3030 28720 7030 1
Cool-side integration time (- {, ) 12337 3031 28721 7031 S
Cool-side derivative time (= -{,{) 12338 3032 28722 7032 S
(Reserved for future extension.) 12339 3033 28723 7033 A A A A —
Cool-side MV low limit (z£ {,£) 12340 3034 28724 7034 1
Cool-side MV high limit (a4 {, ) 12341 3035 28725 7035 1
Cool-side proportional band (% - 2, ) 12342 3036 28726 7036 1
Cool-side integration time (- 2,17) 12343 | 3037 | 28727 | 7037 S
Cool-side derivative time (- £, ) 12344 3038 28728 7038 S
(Reserved for future extension.) 12345 3039 28729 7039 A A A A —
Cool-side MV low limit (L2, ) 12346 303A 28730 703A 1
Cool-side MV high limit (=42, ) 12347 303B 28731 703B 1
Cool-side proportional band (¥ - , ) 12348 303C 28732 703C 1
Cool-side integration time (¢ - 3, 1) 12349 303D 28733 703D S
Cool-side derivative time (= - 3,£) 12350 303E 28734 703E S
(Reserved for future extension.) 12351 303F 28735 703F A A A A —
Cool-side MV low limit (=2 3, 1) 12352 3040 28736 7040 1
Cool-side MV high limit (253, ) 12353 3041 28737 7041 1
Cool-side proportional band (7 -+, ) 12354 3042 28738 7042 1
Cool-side integration time (-4, ) 12355 3043 28739 7043 S
Cool-side derivative time (/- ¥, ) 12356 3044 28740 7044 S
(Reserved for future extension.) 12357 3045 28741 7045 A A A A —
Cool-side MV low limit (=%, ) 12358 | 3046 | 28742 | 7046 1
Cool-side MV high limit (=%, %) 12359 3047 28743 7047 1
Cool-side proportional band (* - 5, ) 12360 3048 28744 7048 1
Cool-side integration time (- 5,£) 12361 3049 28745 7049 S
Cool-side derivative time (' - 5. ) 12362 | 304A | 28746 | 704A S
(Reserved for future extension.) 12363 304B 28747 704B A A A A —
Cool-side MV low limit (15, £) 12364 304C 28748 704C 1
Cool-side MV high limit (= 55,£) 12365 304D 28749 704D 1
Cool-side proportional band (7 - 5, 1) 12366 304E 28750 704E 1
Cool-side integration time (- 5, 1) 12367 304F 28751 704F S
Cool-side derivative time (= - &, C) 12368 3050 28752 7050 S
(Reserved for future extension. 12369 3051 28753 7051 A A A A —
Cool-side MV low limit (=25, ) 12370 3052 28754 7052 1
Cool-side MV high limit (255, ) 12371 3053 28755 7053 1
Cool-side proportional band (- 7,£) 12372 3054 28756 7054 1
Cool-side integration time (/- 7, ) 12373 3055 28757 7055 S
Cool-side derivative time (- 7.1) 12374 3056 28758 7056 S

(Continue on next page.)
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RAM address EEPROM address RAM EEPROM Decimal
Bank Item name point Notes
Decimal |Hexadecimal| Decimal |Hexadecimal | Read | Write | Read | Write |information
PID (Reserved for future extension.) 12375 3057 28759 7057 A A A A —
Cool-side MV low limit (=7, 12376 3058 28760 7058 1
Cool-side MV high limit (%7, £ 12377 3059 28761 7059 1
Cool-side proportional ban 12378 305A 28762 705A 1
(F-8.0)
Cool-side integration time (- &, 12379 305B 28763 705B S
Cool-side derivative time (/- &,5) 12380 305C 28764 705C S
(Reserved for future extension.) 12381 305D 28765 705D A A A A —
Cool-side MV low limit (=5, L) 12382 305E 28766 705E 1
Cool-side MV high limit (= +&, ) 12383 305F 28767 705F 1
Event Internal Event 1 main setting 13056 3300 29440 7300 S
Internal Event 1 sub-setting 13057 3301 29441 7301 S
Internal Event 2 main setting 13058 3302 29442 7302 S
Internal Event 2 sub-setting 13059 3303 29443 7303 S
Internal Event 3 main setting 13060 3304 29444 7304 S
Internal Event 3 sub-setting 13061 3305 29445 7305 S
Internal Event 4 main setting 13062 3306 29446 7306 S
Internal Event 4 sub-setting 13063 3307 29447 7307 S
Internal Event 5 main setting 13064 3308 29448 7308 S
Internal Event 5 sub-setting 13065 3309 29449 7309 S
Internal Event 6 main setting 13066 330A 29450 730A S
Internal Event 6 sub-setting 13067 3308 29451 730B S
Internal Event 7 main setting 13068 330C 29452 730C S
Internal Event 7 sub-setting 13069 330D 29453 730D S
Internal Event 8 main setting 13070 330E 29454 730E S
Internal Event 8 sub-setting 13071 330F 29455 730F S
LSP LSP1 13312 3400 29696 7400 P
LSP2 13313 3401 29697 7401 P
LSP3 13314 3402 29698 7402 P
LSP4 13315 3403 29699 7403 P
LSP5 13316 3404 29700 7404 P
LSP6 13317 3405 29701 7405 P
LSP7 13318 3406 29702 7406 P
LSP8 13319 3407 29703 7407 P
Instrument | Typical alarm 14336 3800 30720 7800 X X — Bit 0: PV failure (R { to 3 )
status 1 Bits 1 to 11: Undefined.
Bit 12: Hardware failure (5L7%)
Bit 13: Parameter failure
(FLe5/a7)
Bit 14: Adjustment data failure
(RL9E/75)
Bit 15: ROM failure (%L5%)
DO status 14337 3801 30721 7801 X X — Same as RAM address 9205
(decimal).
DI status 14338 3802 30722 7802 X X — Same as RAM address 9206
(decimal).

(Continue on next page.)
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RAM address EEPROM address RAM EEPROM Decimal
Bank Item name point Notes
Decimal |Hexadecimal| Decimal |Hexadecimal| Read | Write | Read | Write |information
Instrument | RUN/READY 14352 3810 30736 7810 X X —
status 2 AUTO/MANUAL 14353 | 3811 | 30737 | 7811 X X —
AT stop/start 14354 3812 30738 7812 X X —
LSP/RSP 14355 3813 30739 7813 X X — Writing is enabled under no
DI Assignment conditions.
Same as RAM address
9003(decimal).
PV 14356 3814 30740 7814 X X P
SP (Target value) 14357 3815 30741 7815 X X P
Manipulated Variable (MV) 14358 3816 30742 7816 X X 1
Instrument | RSP 14416 3850 30800 7850 X X P Same as RAM address 7001
status 3 (decimal).
MFB (Motor opening feedback 14417 3851 30801 7851 X X 1 Same as RAM address 9108
value) (decimal).
Current transformer (CT) input 1 14418 3852 30802 7852 X X 1 Same as RAM address 9110
current value (decimal).
Current transformer (CT) input 2 14419 3853 30803 7853 X X 1 Same as RAM address 9111
current value (decimal).
Heat MV (for heat/cool control) 14420 3854 30804 7854 X X 1 Same as RAM address 9106
(decimal).
Cool MV (for heat/cool control) 14421 3855 30805 7855 X X 1 Same as RAM address 9107
(decimal).
Operation LSP group selection 14592 3900 30976 7900 * * — Writing is enabled under no DI
Assignment conditions.
Same as RAM address 9103
(decimal).
LSP value in use 14593 3901 30977 7901 P Same as RAM address 9123
(decimal).
Manual manipulated variable (MV) 14594 3902 30978 7902 * * 1 Writing is enabled in the
MANUAL mode.
Same as RAM address 9105
(decimal).
RUN/READY 14595 3903 30979 7903 * * - Writing is enabled under no DI
Assignment conditions.
Same as RAM address 9002
(decimal).
AUTO/MANUAL 14596 3904 30980 7904 * * — Writing is enabled under no
DI Assignment and other
conditions.
Same as RAM address 9001
(decimal).
AT stop/start 14597 3905 30981 7905 * * - Writing is enabled under no
DI Assignment and other
conditions.
Same as RAM address 9004
(decimal).
LSP/RSP 14598 3906 30982 7906 * * — Writing is enabled under no DI
Assignment conditions.
Same as RAM address 9003
(decimal).

(Continue on next page.)
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RAM address EEPROM address RAM EEPROM | Decimal
Bank Item name point Notes
Decimal |Hexadecimal | Decimal |Hexadecimal| Read | Write | Read | Write |information
PID group Proportional band (P) 14848 3A00 31232 7A00 1
in use Integration time (1) 14849 | 3A01 | 31233 | 7A01 S
Derivative time (D) 14850 3A02 31234 7A02 S
Manual reset 14851 3A03 31235 7A03 1
MV low limit 14852 3A04 31236 7A04 1
MV high limit 14853 3A05 31237 7A05 1
Cool-side proportional band 14854 3A06 31238 7A06 1
Cool-side integration time 14855 3A07 31239 7A07 S
Cool-side derivative time 14856 3A08 | 31240 7A08 S
(Reserved for future extension.) 14857 3A09 | 31241 7A09 A A A A 1
Cool-side MV low limit 14858 3A0A 31242 7A0A 1
Cool-side MV high limit 14859 3A0B 31243 7A0B 1
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Chapter 10. MAINTENANCE AND TROUBLESHOOTING

H Maintenance

@ Cleaning

@ Part replacement

@ Fuse replacement

When removing dirt from the instrument, wipe it off with a soft cloth rag. At this
time, do not use any organic solvent, such as paint thinner or benzine.

Do not replace any parts of this unit.

When replacing the fuse connected to the electric wiring, always use the specified
standard fuse.

Standard IEC127

Shut-down speed Slow-action type (T)

Rated voltage 250 VAC

Rated current 0.5 A
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Chapter 10. MAINTENANCE AND TROUBLESHOOTING

B Alarm displays and corrective action

The following table shows the alarm displays and corrective actions if any failure
occurs in this unit:

Alarm code Failure name Cause Corrective action

R0t |PVinputfailure Sensor burnout, incorrect Check the wiring.
(Over-range) wiring, incorrect PV input Set the PV input type again.

type setting

Rt 02 |PVinputfailure Sensor burnout, incorrect
(Under-range) wiring, incorrect PV input

type setting

AL 03 | Cfailure Terminal temperature is Check the ambient

faulty (thermocouple). temperature.
PV input failure Sensor burnout, incorrect Check the wiring.
wiring (RTD)

Ao RSP input failure Sensor burnout, incorrect Check the wiring.
(Over-range) wiring, incorrect RSP input | Set the RSP input type again.
(Displayed only in | type setting
the RSP mode.)

Rt 0E |RSPinputfailure | Sensor burnout, incorrect Check the wiring.
(Under-range) wiring, incorrect RSP input | Set the RSP input type again.
(Displayed only in | type setting
the RSP mode.)

R 27 | MFBinput failure | Burnout, incorrect wiring Check the wiring.

Check the MFB input value.
Check the settings for £ & ¢
and &2 in the setup bank.

Rt 17 | Motoradjustment | Check for burnout or Readjust the motor after
failure incorrect wiring. checking the wiring and

Motor power shutdown. motor power.
Check the settings for & ¢
and &2 in the setup bank.
= p. 5-110 (for details on
R D)

Rt t! | CTinputfailure A current exceeding the Use a CT with the correct
(over-range) upper limit of the display number of turns for the
(CTinput 1 or 2, or | range was measured. The display range, reset the
both) number of CT turns or the number of CT turns, reset

number of CT power wire the number of CT power
loops is incorrectly set, or wire loops, and/or check the
wiring is incorrect. wiring.

Ay 70 | A/D conversion A/D converter is faulty. Replace the unit.
failure

Ri 95 | Parameter failure | Data is corrupted by noise, * Restart the unit.

or power is shut-down while | « Set the data again (set
the data is being set. data for AL55% /%7 and

A! 95 |Adjustmentdata | Data is corrupted by noise, ‘:iﬁl{ﬁff_tr}l%nt data for
failure or power is shut-down while ALSE/SE).

the data is being set. * Replace the unit.
Ri 97 |Parameterfailure | Datais corrupted by noise.
(RAM area)

Hi 958 |Adjustmentdata |Datais corrupted by noise.
failure (RAM area)

Ri 99 |ROM failure ROM (memory) is faulty. + Restart the unit.

» Replace the unit.

[I] Handling Precautions

« If ROM version 1 of the instrument information bank (¢ &/ 2") is prior to

2.04, CT input failure (

L 1) is not displayed.

L7 and FL {1 are displayed alternately, take corrective actions for

~

« This device will not recover from L5 7 and R L {£ by restarting it.
a

Corrective actions are described in the

10-2
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Chapter 10. MAINTENANCE AND TROUBLESHOOTING

H Behavior in case of PV input failure

1
J

=
W

(1) RLod
Control output: It is possible to make the settings so that the control action is
continued or stopped.

Other actions: Actions are continued.

-

"t 3

, or i 3 occurs.

>

(2) Alarm occurs other than those shown above.
All actions are continued.

The following table shows the indications and alarms of this unit by the sensor type
if PV input failure occurs:

® Thermocouple

Failure status Range No. Indication value Alarm code
Sensor burnout Upscale (110 %FS) RLo
CJ failure PV having incorrect cold | FLL =
junction compensation.
Over-range, burnout 19 (PLII) 1365 °C (105 %FS) L
® RTD
Failure status Range No. Indication value Alarm code
RTD burnout Upscale (110 %FS) L
A-wire burnout Upscale (110 %FS) L
B-wire burnout Upscale (110 %FS) FLb L RLE S
C-wire burnout Upscale (110 %FS) FLO G RLE S
2 or 3-wire burnout Upscale (110 %FS) FLb L RLES
A and B-wire short-circuit Downscale (-10 %FS) Lo
A and C-wire short-circuit Downscale (-10 %FS) RLoe
A and B-wire/A and C-wire | 41,43 (Pt100) -235°C (-5 %FS) Lo
short-circuit
A and B-wire/A and C-wire | 42,44 (JPt100) -235 °C (-5 %FS) T
short-circuit
@ DC voltage/DC current
Failure status Range No. Indication value Alarm code
Burnout 81 (0to 10 mV) Upscale (110 %FS) L
82 (-10to +10 mV) | Upscale (110 %FS) FLld
83 (0to 100 mV) | Upscale (110 %FS) L
84(0to1V) Downscale (-3 %FS) FLie
86(1to5V) Downscale (-10 %FS) G
87 (0to5V) Downscale (-3 %FS) FLie
88(0to10V) Downscale (0 %FS) None
89 (0 to 20 mA) Indefiniteness (around None
0 %FS)
90 (4 to 20 mA) Downscale (-10 %FS) RLoe
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Chapter 10. MAINTENANCE AND TROUBLESHOOTING

H Behavior in case of RSP input failure

When an alarm occurs, all actions are continued.
The following table shows the indications and alarms of this unit if RSP input

failure occurs:

Failure status Range No. Indication value Alarm code
Burnout 0 (4to 20 mA) Downscale (-10 %FS) FLOE
1(0to 20 mA) Indefiniteness (around None
0 %FS)
2(0to5V) Downscale (-10 %FS) FLOE
3(1to5V) Downscale (-10 %FS) FLOs
4(0to 10V) Downscale (-10 %FS) FoLlE
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Chapter 11. CALIBRATION

/N\CAUTION

Do not change the mode to the calibration mode while the control object is being operated.
When this unit is put in the calibration mode, the control output and event output enter the
fixed status and they do not function. Always start the calibration by considering this point

carefully.

[I] Handling Precautions

It may be required to disconnect and reconnect the wiring for calibration.
At this time, strictly observe the warnings and cautions about wiring stated in
Chapter 4, WIRING.

This chapter describes how to calibrate this unit.
To calibrate this unit, the SLP-C35 Smart Loader Package is required.

H Starting the calibration

Start up the SLP-C35 Smart Loader Package. On the menu screen, select
[Calibration (J)] from the [Menu (M)] pull-down menu. The [Calibrate]
confirmation screen will appear.

On this screen, select [OK]. The Calibration screen will appear and this unit enters
the calibration mode.

When this unit is in the calibration mode, “k£ %% ” will appear on the lower display.
However, note that another message appears when inspecting the LED.

E] Handling Precautions

« Azbil Corporation shall not be held responsible for any defects arising
from improper calibration made by the customer.

« To return the unit to the calibration status of the default settings before
shipment during calibration, follow the steps below. From the pull-down
menu, select [Command] — [Data retrieval]. The data, which has been
calibrated, is disposed of and the data is then returned to the default
settings before shipment. If this operation is performed accidentally
during calibration, all contents, which have been calibrated by the
customer, will be lost.

H Exiting the calibration
To exit the calibration, perform either of the following operations:

(1) On the Calibration screen of the Smart Loader Package, select [Quit (Q)] from
the [File (F)] pull-down menu.

(2) Click [X] at the upper right corner of the Calibration screen to close the screen.
The screen will be returned to the menu screen and the unit also returns to the
normal mode.

E] Handling Precautions

If the loader cable is disconnected before starting the calibration exit
operation with the Smart Loader Package, this unit is continuously kept in
the calibration mode. At this condition, turn OFF the power, and turn it ON
again. The unit will return to the normal mode.
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Chapter 11. CALIBRATION

B Cautions before starting the calibration

When calibrating the unit, strictly observe the following cautions. Failure to do so
may cause inaccuracy:

o Before starting the calibration, supply the power to this unit for at least 1 hr.

o The ambient temperature of the calibration place must conform to the standard
conditions specified in the unit specifications.

o Do not calibrate the unit in a place where it is in contact with the wind or during
ambient temperature fluctuation.

Do not calibrate the unit with the measuring instruments having lower
specifications stated in the next section, B Measuring instruments required for
calibration.

B Measuring instruments required for calibration

Measuring instrument Specifications
Reference current/voltage Accuracy: 0.1 % or less,
generator Minimum resolution: 100 pV or less (voltage),
Minimum resolution: 100 YA or less (current)
Resistor Accuracy: £0.1 % or less,

Minimum resolution: 0.1 Q or less

Ammeter Accuracy: £0.1 % or less,
Minimum resolution: 1 pA or less

Voltmeter Accuracy: £0.1 % or less,
Minimum resolution: T mV or less

Thermometer Accuracy: £0.1 °C or less,
Minimum resolution: 0.1 °C or less

B Calibration procedures

® 1/0 check

@® PV input calibration

(1) Select the [I/0 Check] tab.
(2) Select a desired item from the check contents.
(3) Click [Execute].

The input system (key and digital input) is shown on the personal computer screen
while the input status (ON/OFF) of this unit is being read continuously.

For the output system (control output and event output), the status (ON/OFF) you
have checked on desired check boxes is output from the output terminal of this unit.

(1) Select the [PV Calibration] tab.

(2) Select the model, [4: C25/26/35/36 T/C], [5: C25/26/35/36 RTD], or [6:
C25/26/35/36 LIN].

(3) Select the gain No. in the ascending order and perform the operation from
step (4).

(4) Click [Read].

(5) Apply the voltage, current, and resistance values written next to the gain No. to
the PV input terminal.




Chapter 11. CALIBRATION

For details about how to connect measuring instruments in the apply status, refer to

the following figures:

o The PV input type is T/C (thermocouple).

Voltage
generator

This unit

(10)
(11) -
(12)+

o The PV input type is RTD.

Resistor

This unit

(10
(amn
(12)

o The PV input type is LIN (DC voltage/DC current).

Gain Nos. 1 to 12 (voltage)

Voltage
generator

This unit

(10)

amn-

(6)
7)
(8)

(12)+

Gain Nos. 13 to 16 (current)

Current

generator

Keep the apply status for approximately 30 s.

Click [Write].

This unit

(10)+
an-
(12)

Return to step (3) and repeat the procedure until the final gain No. is

completed.

E] Handling Precautions

o Inthe PV input calibration, always adjust all gains.

« Do not leave the PV input terminal open during heat-up between
power ON of this unit and starting of calibration. When the input type is
thermocouple or DC voltage, put the unit in the 0 volt input (or terminals
are short-circuited) status. When the input type is RTD, put the unit in the
100 Q-input (or terminals are short-circuited) status.
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@ RSP input calibration

(1)
2)
(3)

(4)
(5)

For details about how to connect measuring instruments in the apply status, refer to
the following Figures:

Gain Nos. 1 and 2 (current)

Select the [PV Calibration] tab.

Select the model [7: C35/36 RSP].

Select the gain No. in the ascending order and perform the operation from

step (4).

Click [Read].

Apply the voltage and current values written next to the gain No. to the PV

input terminal.

Current
generator

This unit

(18)+
(19) -

Gain Nos. 3 and 4 (voltage)

(6)
7)
(8)

Voltage

generator

Keep the apply status for approximately 30 s.

Click [Write].

This unit

(18)+
(19) -

Return to step (3) and repeat the procedure until the final gain No. is

completed.

E] Handling Precautions

« In the RSP input calibration, it is always necessary to adjust all gains.

« Do not leave the RSP input terminal open during heat-up between power

ON of this unit and starting of calibration. When the input type is DC
voltage, put the unit in the 0 volt input (or terminals are short-circuited)

status.
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® Current Transformer (CT) input calibration

(1)
2)
(3)

(4)
)

Select the [CT input calibration] tab.
Select a desired channel to be calibrated.

Select [Zero] from the zero span selection items.
(When selecting a channel, perform the [Zero] calibration first, and then
perform the [Span] calibration next since “Zero/Span” is set for one channel.)

Click [Read].

A current value of “0” is applied to the CT input terminal of the channel you
have selected and keep the apply status for approximately 30 s. For details
about how to connect measuring instruments in the apply status, refer to the
following Figures:

CTinput 1 This unit CTinput 2 This unit
7) + (7)
Current Current )
generator ® - generator ®) -

9 9 +

(6) Click [Write].

(7) Select [Span] from the zero span selection items.

(8) Click [Read].

(9) Apply a span current value to the CT input terminal of the channel you have

selected and keep the apply status for approximately 30 s.

(10) Click [Write].

(11) If any channels to be calibrated remain, return to operation step (2).

E] Handling Precautions

To calibrate the CT input, connect the DC current (mA) to the input
terminal.
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@ Current output/continuous voltage output calibration
(1) Select the [Analog Output Calibration] tab.

(2) Select a desired channel to be calibrated.
Select [ch1] for control output 1, [ch2] for control output 2, and [ch3] for
auxiliary output.

(3) Select [Zero] from the zero span selection items.
(When selecting a channel, perform the [Zero] calibration first, and then
perform the [Span] calibration next since “Zero/Span” is set for one channel.)

(4) When clicking [Read], the zero calibration current/continuous voltage is
output to the output terminal of the channel you have selected.

(5) Keep this status for approximately 30 s.

(6) Read the current value in units of 0.001 mA from the ammeter or the voltage
value in units of 0.001 V from the voltmeter, input them in [Current (mA)/
Voltage (V)], and click [Write].

(7) Select [Span] from the zero span selection items.

(8) When clicking [Read], the span calibration current/continuous voltage is
output to the output terminal of the channel you have selected.

(9) Keep this status for approximately 30 s.

(10) Read the current value in units of 0.001 mA from the ammeter or the voltage
value in units of 0.001 V from the voltmeter, input them in [Current (mA)/
Voltage (V)1, and click [Write].

(11) If any channels to be calibrated remain, return to operation step (2).
For details about how to connect measuring instruments, refer to the following

Figures:
Control output 1 is Control output 2 is Auxiliary output is
the current output. the current output. the current output.
Y utpuy This unit Y utpy This unit P This unit
(13) + (13)
Ammeter 14) - Ammeter (14) - Ammeter (16) +
(15) (15) + 17) -
Control output 1 is the Control output 2 is the Auxiliary output is the
continuous voltage output. This unit continuous voltage output. This unit continuous voltage output. This unit
(13) + (13)
Voltmeter 14) - Voltmeter (14) - Voltmeter (16) +
(15) (15) + 17) -




Chapter 12. DISPOSAL

When disposing of this unit, dispose of it appropriately as an industrial waste in accordance with local laws and
regulations.
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Chapter 13. SPECIFICATIONS

B Specifications
® PV input
Thermocouple:

K,JLE,T,R,S,B,N (JIS C1602-1995)

PL II (Engelhard Industries Data (ITS90))
WRe5-26 (ASTM E988-96(Reapproved 2002))
Ni-NiMo (ASTM E1751-00)

PR40-20 (Johnson Matthey Data)

DIN U,DIN L (DIN 43710-1985)

Gold iron chromel (Hayashidenko Data)

Resistance temperature detector (RTD):

DC voltage:

DC current:

Selection of input type:
Sampling cycle time:
Indication accuracy:

Cold junction
compensation
accuracy:

Cold junction
compensation method:

PV bias:

® Thermocouple (T/C) input

Input bias current:
Burnout indication:

Pt100 (JIS C1604-1997)

JPt100 (JIS C1604-1989)

0to 10 mV, -10 to +10 mV, 0 to 100 mV,
0tolV,1to5V,0to5V,0to 10V

0to 20 mA, 4 to 20 mA

A desired type can be selected (full-multi range).
100 ms

+0.1 %FS£1 digit, £0.2 %FS+1digit in the negative area of the thermocouple
(Specified by the input conversion at an ambient temperature of 2312 °C)
However, the following ranges have different values:

o Sensor type B (range 17):
+4 %FS at 260 °C or less, £0.4 %FS at 260 to 800 °C, £0.2 %FS at 800 to
1800 °C
The low limit for indication is 20 °C. However, if ROM version 1 of the
instrument information bank () =/£2') is prior to 2.04, the low limit for
indication is -180 °C.

Sensor type R (range 15), sensor type S (range 16):
+0.2 %FS at 100 °C or less, +0.15 %FS at 100 to 1600 °C

o Sensor type PR40-20 (range 23):
+2.5 %FS at 0 to 300 °C, +1.5 %FS at 300 to 800 °C, £0.5 %FS at 800 to
1900 °C

o Sensor type golden iron chromel (range 26): +1.5K

o Sensor type Pt, JPt (RTD) (range 55 to 62): +0.15 %FS

o Sensor type 0 to 10 mV (DC voltage) (range 81): +0.15 %FS

Note: For the indication accuracy of the unit in combination with zener barriers,

see chapter 4

+0.5 °C (at an ambient temperature of 23+2 °C)
+1.0 °C (at an ambient temperature of 15 to 35 °C)
+1.5 °C (at an ambient temperature of 0 to 15 °C or 35 to 50 °C)

Compensation inside or outside (only at 0 °C) the measuring instrument
can be selected.

-1999 to +9999 or -199.9 to +999.9

+0.2 pA (flows from terminal A.)
Upscale + ALE

Diameter of the applicable

thermocouple or
compensating wire:

0.3 to 0.65 mm

Allowablr input voltage: -0.5to +12V
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Chapter 13. SPECIFICATIONS

® Resistance temperature detector (RTD) input

Input bias current: Approx. +1 mA (flows from terminal A.)
Burnout indication: RTD burnout or A-wire burnout.......Upscale + FLL
B-wire burnout or C-wire burnout....Upscale + FLL, FLO S
2 or more wires burnout................... Upscale + FALEN, FLE =
Effect of wiring
resistance: Max. £0.05 %FS/Q
Allowable wiring
resistance: 10 Q or less for range No. 53 to 62 (Zener barrier cannot be used.)

85 Q) or less for ranges other than above range (including the resistance of
the Zener barrier)
Allowable input voltage: -0.5to +12 V

® DCvoltage input

Input impedance: Min. 1 MQ

Input bias current: 1 Vrangeorless.....cccocvvereennnnnnen. Max. 1 pA (flows to the (+) terminal)
Oto5V,1to5Vrange.......cccceeeennn. Max. 3.5 pA (flows to the (+) terminal)
0to 10 Vrange......coocvvveeeernnneeeennnns Max. 7 pA (flows to the (+) terminal)

Burnout indication: Downscale + FLEE

However, the burnout cannot be detected in a range of 0 to 10V.
Allowable input voltage: -0.5to +12'V

® DC current input
Input impedance: Max. 100 Q
Burnout indication: Downscale + FLE
However, the burnout cannot be detected in a range of 0 to 20 mA.

Allowable input current: Max. 30 mA

Allowable input voltage: Max. 4 V (a higher voltage might cause input circuit failure)

* When the power to this controller is turned off, the current input circuit is cut off. If you connect
two or more current-input type controllers in series, change the current input to voltage input by
connecting a resistor (No. 81401325, sold separately). See Chapter 4.

® Motor feedback potentiometer input (R1 model)
Allowable resistance: 100 to 2500 O

Burnout detection: AL indication
@ RSP input
Input type: Linear 0 to 20 mA/4 to 20 mA or linear 0to 5 V/1to 5V/0to 10 V
Scaling: Possible in a range of -1999 to +9999. It is also possible to set the decimal
point position.
Sampling cycle: 100 ms
Indication accuracy: 0.1 %FS+1digit (at an ambient temperature of 23£2 °C)

® Voltage input specifications

Input impedance: Min. 1 MQ

Input bias current: 0to5V,1t0o5V range......ccveuveennee Max. 3 pA (flows to the (+) terminal)
010 10 V range......ccecveeeneureenrerreennes Max. 5 pA (flows to the (+) terminal)

Burnout indication: Downscale + AL06

® Current input specifications
Input impedance: Max. 100 Q
Burnout indication: Downscale + AL06
However, the burnout cannot be detected in a range of 0 to 20 mA.
Allowable input current: Max. 30 mA
Allowable input voltage: Max. 4 V(a higher voltage might cause device failure)
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@ External contact input
Number of input points:
Input type:
Allowable ON
contact resistance:
Allowable OFF
contact resistance:

Allowable ON-state
residual voltage:

Open terminal voltage:
ON terminal current:

Min. hold time:

@ Current transformer input
Number of input points:
Input object:

Current measurement
lower limit:

Current measurement
upper limit:

Allowable measured
current:

Display range lower
limit:
Display range upper
limit:

Display accuracy:
Display resolution:

Chapter 13. SPECIFICATIONS

4 points
Potential free contact or open collector

Max. 250 Q

Min.100 kQ

Max. 1.0V
DC55V+£1lV

Approx. 7.5 mA (at short-circuit), Approx. 5.0 mA (at contact resistance of
250 Q)

200 ms or more

2 points

Current transformer with 100 to 4,000 turns (availability is by 100-turn
units)

Optional unit Model No.: QN206A* (800 turns, hole diameter: 5.8 mm)
Optional unit Model No.: QN212A* (800 turns, hole diameter: 12 mm)
* Not UL-certified.

0.4 A AC (800 turns, 1 time)
Formula; Number of turns + (2000 x number of power wire loops)

50.0 A AC (800 turns, 1 time)
Formula; Number of turns + (16 x number of power wire loops)

70.0 A AC (800 turns, 1 time)
Formula; Number of turns + (16 x number of power wire loops) x 1.4

0.0 A AC
70.0 A AC (800 turns, 1 time)
Formula; Number of turns + (16 x number of power wire loops) x 1.4

+5 %EFS
0.1 AAC
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® Control output

® Relay output

Contact rating:
Life:

Min. open/close
specifications:

Min. open time/
close times

Contact type:
Contact rating:

Life:

NO side 250 V AC/30 V DC, 3 A (resistance load)
NC side 250 V AC/30 V DC, 1 A (resistance load)
50,000 cycles or more on NO side

100,000 cycles or more on NC side

5V, 100 mA

250 ms

©® Motor relay output (model R1)

Lc (2 circuits: A contacts only)

250 V AC, 8 A (resistive load)

250 VAC,2 A (cos ¢ =0.4)

24V DC,2.5A (L/R = 0.7 ms)

At least 120000 cycles (at the rated resistive load)
At least 100000 cycles (at the rated inductive load)

Minimum requirements for switching:

Voltage between
terminals at open:

Internal resistance:

Allowable current:
OFF leak current:
Min. OFF time/
ON time:

24V DC, 40 mA

® Voltage pulse output (For SSR drive)

19V DC=£15 %
82 00+0.5 %

Max. 24 mA DC (a higher current might cause output circuit failure)

Max. 100 pA

1 ms when the time proportional cycle time is less than 10 s.
250 ms when the time proportional cycle time is more than 10 s.

® Current output

Output type:
Allowance load
resistance:
Output accuracy:

Output resolution:
Output type:
Allowable load
resistance:

Output accuracy:

Output resolution:

@ Auxiliary output
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® Current output

Output type:
Allowable load
resistance:
Output accuracy:

Output resolution:

0to 20 mA DC or 4 to 20 mA DC

Max. 600 Q)

+0.1 %FS (at an ambient temperature of 2312 °C)
However, £1.0 %FS in a range of 0 to 1 mA.
1/10000

® Continuous voltage output

0to5VDC,1to5VDCor0to 10V DC

Min. 1000 Q

+0.1 %FS (at an ambient temperature of 2312 °C)
However, £1 %FS at 0 to 0.05 V.

1/10000

0to 20 mA DC or 4 to 20 mA DC

Max. 600 Q2

10.1 %FS (at an ambient temperature of 2312 °C)
However, £1 %FS at 0 to 1 mA.

1/10000



Output type:
Allowable load
resistance:
Output accuracy:

Output resolution:

@ Event relay output

Number of output
points:
Output type:

Output rating:
Life:

Min. open/close
specifications:

® RS-485 communication

Transmission line:
Transmission speed:
Communication
distance:
Communication
method:
Communication
protocol:

Number of
connection units:
Terminating resistor:

® Loader communication

Transmission line:
Transmission speed:
Recommended cable:

Chapter 13. SPECIFICATIONS

@ Continuous voltage output

0to5VDC,1to5V DCor0to 10V DC voltage output

Min. 1000 Q

+0.1 %FS (at an ambient temperature of 23+2 °C)
However, £1 %FS at 0 to 0.05 V.

1/10000

2 to 3 points (This may vary depending on the model.)

SPST contact

3 points, 3 points/common; 2 points, Each individual contact
250 V AC/30 V DC, 2 A (resistive load)

100,000 cycles or more

5V, 10 mA (Reference value)

3-wire method
4800, 9600, 19200, 38400 bps

Max. 500 m
Half duplex, start/stop synchronization method
In conformity with CPL and Modbus

Max. 31 units
Connection prohibited.

3-wire method
Fixed at 19200 bps.
Included with the SLP-C35]50.

@ Isolation between input and output

Portions enclosed by solid lines are insulated from other signals.
Portions enclosed by dotted lines are not insulated.

Power supply | Control output 1
PV input Control output 2
CTinput 1 . Auxiliary output
CTinput 2

MFB input

Loader communication i o

Digital input 1 Internal circuit Event output 1 *
Digital input 2 Event output 2*
Digital input 3 Event output 3
Digital input 4

RS-485 communication

RSP input

The inputs and outputs provided may vary depending upon the model.
* In case of the independent contacts, the output 1 and the output 2 are isolated.
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® Environment conditions

@ Standard conditions

Ambient temperature:
Ambient humidity:
Power supply voltage:

Vibration:
Shock:
Mounting angle:

® Operating conditions

Ambient temperature:
Ambient humidity:
Rated power

supply voltage:

Power supply voltage:
Vibration:

Shock:
Mounting angle:

® Transportation conditions

Ambient temperature:
Ambient humidity:

@ Other specifications
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Power consumption:
Insulation resistance:

Dielectric strength:

Inrush current at
power ON:

Non-detected power
failure time:

Altitude:
Mass:

Terminal screw
tightening torque:

Standards compliance:

Over-voltage category:

Allowable pollution
degree:

Console material:
Case material/color:

2312 °C

605 %RH

AC power model, 105 V AC+1 %, 50/60 Hz+1 Hz

DC power model, 24 V AC+1 %, 50/60 Hz+1 Hz
24 VDC+5 %

0 m/s?

0 m/s?

(Reference plane) +3 °

0 to 50 °C (0 to 40 °C for gang-mounting)
10 to 90 %RH (non-condensing)

AC power model, 100 to 240 V AC, 50/60 Hz

DC power model, 24 V AC, 50/60 Hz or 24 V DC

AC power model, 85 to 264 V AC, 50/60 Hz+2 Hz

DC power model, 21.6 to 26.4 V AC, 50/60+2 Hz or 21.6 to 26.4 V DC
0 to 2 m/s? (10 to 60 Hz for 2 h in each of the X, Y, and Z-direction)
0to 10 m/s?

Reference plane (vertical) £10 °

-20 to +70 °C
10 to 95 %RH (non-condensing)

AC power model, Max. 12 VA

DC power model, Max. 12 VA (24 V AC), Max. 8 W (24 V DC)

Between power supply terminal and secondary terminal, 500 V DC, 20 MQ
or more

AC power model, Between power supply terminal and secondary terminal,
1500 V AC for 1 min.

DC power model, Between power supply terminal and secondary terminal,
500 V AC for 1 min.

AC power model, Max. 20 A
DC power model, Max. 20 A

Max.20 ms (AC model)

No power failure allowed (DC model)

2000 m or less

C35 48 x 96 Approx. 250 g (including mounting bracket)
C36 96 x 96 Approx. 300 g (including mounting bracket)

0.4 to 0.6 N-m

EN61010-1,

EN61326-1 (For use in industrial locations)

During EMC testing, the reading or output may fluctuate by £10 %FS.
Category II (IEC60364-4-443, IEC60664-1)

2
Polycarbonate
Reformed PPE/Light gray (DIC650)



B Accessories and optional parts

Chapter 13. SPECIFICATIONS

Name Model No.
Mounting bracket 81409654-001 (Accessory)
Current transformer QN206A* (800 turns, 5.8 mm hole dia.)

QN212A* (800 turns, 12 mm hole dia.)

Hard cover 81446915-001 (for C35)
81446916-001 (for C36
Soft cover 81441121-001 (for C35

Terminal cover

81446912-001 (for C35

( )
( )
81441122-001 (for C36)
( )
81446913-001 (for C36)

Smart Loader Package

SLP-C35J50

* Not UL-certified.
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Appendix

Glossary

Abbreviations are used in the descriptions, tables, and figures in this manual. The following shows the main abbreviations:

AT
CT
DI
DO

EV
LSP
MFB
MV
PV
RSP
SP

Auto Tuning

Current Transformer

Digital Input

Digital Output

(Control outputs of relay and voltage pulse, and event output)

Event

Local Set Point. This value is the SP value stored in the instrument.

Motor Feed Back. This indicates the feed back of motor opening which is used for position proportional control.
Manipulated Variable

Process Variable

Remote Set Point. This is the set point which is set by the analog input from an external device.

Set Point

Unit. This indicates the minimum digit of the selected PV input range with industrial unit (°C, Pa, L/min., etc.).
1 U =1°Cinarange of -200 to +200 °C. 1 U = 0.1 °C in a range of 0.0 to 200.0 °C. Additionally, 1 U = 0.01
when the DC voltage input is scaled to 0.00 to 10.00. Furthermore, 0.1 U means 1/10 of 1 U.
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Index

=== Number =—

3_Wire System ................................................. 4_6
S_Wire system ................................................. 4_7
— A —

Accessories .................................................... 1_3
Alarm COde .................................................. 10_2
ApphCathl’l eXample ...................................... 5_81
Appllcatlon layer ....................................... 7_3, 7_6
AT Deerathe tlme ad}uSt .............................. . 5_27
AT Integral tlme adjust .................................. . 5_27
AT Proportional Band ad]ust .......................... . 5_27
AT StArt sorvere et 5_30
AT Stop/Start ............................................... 5-11
AT type ....................................................... 5_27
AUTO/MANUAL mode ................................ . 5_10
Auto tunll‘lg (AT) .................................. . 5_27, 5_30
AquliaI'y relay ................................................ 4_4
— B —

Bank SeleCthIl dlSplay ..................................... . 2_3
Bank setup display .......................................... 2-3
Basic COIlﬁgU.I'atiOIl ................................... . 2_1) 2_7
— c —

CO1 PV input range type -«««-=====-wweeessssseeneeees -5-2
C02 Temperature ul’llt ..................................... . 5_4
C03 Cold junction compensation (T/C) ------eeeeeeee 5-4
C04 Decimal pOll‘lt position ............................. . 5_5
COS PV range IOW llmlt ................................... . 5_6
C06 PV range high llmlt .................................. . 5_6
CO7 SP low llmlt ............................................ 5_43
C08 SP hlgh limlt .......................................... 5_43
C09 PV square root extraction dropout «««++-+--+--++ 5-4
CIO RSP 1nput range ty-pe ............................... . 5_34
Cll RSP range low llmlt ................................ . 5_35
C12 RSP range hlgh limlt ............................... . 5_35
C14 Control action (direct/reverse) «=+«-«-w=sseeesee 5-15
C15 Output operation at PV alarm ---+----oeeeeeeeee 5-15
C16 Output at PV alarm ----------oooeemeeeeeeeeeeenn -5-15
C17 Output at READY (Heat) «++eeereemmmmmeemennnnnes -5-15
C18 Output at READY (COOl) -+++vveeeveeereseeees .5-15
C19 Output operation at changing Auto/Manual - - 5-16
CZO Preset MANUAL Value ............................ . 5_16
C21 Initial output type (mode) of PID control - 5-16

C22 Initial output of PID control -+« +rweeeeeeees 5-17
C23 PID decimal point position «««««---soeeeeeeeeees 5-17
C24 Zone PID Operaﬁon ................................. 5_23
C26 Heat/cool COIltI‘Ol .................................. . 5_15
C27 Heat/COOl .............................................. 5_24
C28 Heat/Cool control deadband -----++-----eeeeeee 5-24
C29 Heat/COOl Change point ........................... . 5_24
C30 LSP System group ........................... . 5_33) 5_44
C31 SP ramp type ................................. . 5_33, 5_45
C32 SP ramp U.Illt ................................... 5_39) 5_46
C33 STEP tlme unlt ....................................... 5_46
C34 STEP PV start ........................................ 5_47
C35 STEP lOOp ............................................. 5_48
C36 CTl Operatlon type .................................. 5_92
C37 CTl Output ............................................ 5_92
C38 CT1 measurement wait time ==----oreeeeeeeeeees 5-92
C39 CT2 Operation type .................................. 5_92
C40 CT2 Output ............................................ 5_92
C41 CT2 measurement wait time ««--«--woreeemereeeee 5-92
C42 Control Output 1 range ............................ . 5_88
C43 Control Output 1 type .............................. . 5_88
C44 Control output 1 scaling low limit -+~ 5-89
C45 Control output 1 scaling high limit -+~ 5-89
C46 Control output 1 MV scalable bandwidth ------ 5-90
C47 Control Output 2 range ............................ . 5_88
C48 Control Output 2 type .............................. . 5_88
C49 Control output 2 scaling low limit ---+++------++ 5-89
C50 Control output 2 scaling high limit -----------+ 5-89
C51 Control output 2 MV scalable bandwidth -+ 5-90
C52 Auxiliary Output range ............................ . 5_88
C53 Auxiliary Output ty-pe .............................. . 5_88
C54 Auxiliary output scaling low limit ------eeeeeeeee 5-89
C55 Auxiliary output scaling high limijt ------+------~ 5-89
C56 Auxiliary output MV scalable bandwidth ------ 5-90
C57 Position proportional type «««-------seeeeeeeees 5-110
C58 Position proportional dead zone -+-++++++-----~ 5-112
C59 Motor long llfe mode ............................. . 5_1 12
C60 Motor adjust ......................................... 5_1 12
C61 Input with motor fully closed --++---++---eeeee 5-116
C62 Input with motor fully open «+--+-----eevveeeeen 5-116
C63 Motor full close-full open time - +---+--+----- 5-116
C64 Communlcation type ................................ . 7_1
C65 Statlon address ......................................... 7_1
C66 Transmlssion Speed ................................... 7_1
C67 Data format (Data length) -+ «+-+s+ereeseeeeene 7.1
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C68 Data format (Parlty) ................................. . 7_1

C69 Data format (StOp bit) ............................... -7-1
C7O Response time_out ................................... . 7_1
C71 Key operation mode/type «+---««+=-=sssseeeeeeen 5-95
C72 [mode] Key function -+-«+-«+«++sesseeeereeseeee .5.95
C73 MODE display setup «=++-«««---weeeeeseeeeene: -5-96
C74 PV/SP dlSplaY Setup ................................ . 5_97
C75 MV display setup =-««««---weeeeesesmmeneeene. -5-98
C76 Event setting value display setup ««----++++------+ 5-99
C77 Event remaining time display setup -+~ 5-99
C78 CT input current value display setup --+--+--+ 5-100
C79 User leVel ............................................. 5_100
CSO LED monitor ........................................ 5_100
C81 MS indicating lamp ON condition
(Lst priority) ............................................... 5-101
C82 MS indicating lamp ON status
(Lst priority) ............................................... 5-101
C83 MS indicating lamp ON condition
(2nd priority) .............................................. 5-101
C84 MS indicating lamp ON status
(2nd priority) .............................................. 5-101
C85 MS indicating lamp ON condition
(3rd priority) .............................................. 5-101
C86 MS indicating lamp ON status
(3rd prlorlty) .............................................. 5_101
C87 MS indicating lamp deviation range --------- 5-101
C88 Special function ........................................ 5_8
C89 Zener barrier ad)ustment ........................... . 5_8
C90 Number Of CTl TULIS *ocrerrrrrrrrrrsreereeennennes . 5_93
C91 Number of CT1 power wire loops -« 5-93
C92 Number Of CT2 TULIS *ocrerrrrrrrrrsreseeeennennes . 5_93
C93 Number of CT2 power wire loops --«««+++-+++-- 5-93
C97 PV input failure (under range) type «----+---++--~ 5-7
Callbration ................................................... 11_1
Calibration of current output/continuous
Voltage OUEPUL -+«++wwwreesmerrss e 11-6
Cap .............................................................. 1_4
CE mark_lng ................................................... 1_1
Checksum »-sssssrrrrrrrrrrrriiiieee e 7-4
Checkstum (LRC) «+++svvrreeesmmmmeressmiiereeiiien 8-3
Cold junction compensation (T/C) «-----eeeeveeeer 5-1,5-4
Command

RD Command ............................................ 7_9

RS Command ............................................. 7_7

RU Command .......................................... 7_1 1
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WD Command ......................................... 7_10

WS Command ............................................ 7_8

WU Command ......................................... 7_12
Communlcation data ....................................... 9_1
Communlcation DI ....................................... 5_1 1
Communication function «----=-«eereeeerermmrnnneeeees -7-1
Communlcation lock .................................... 5_108
Communlcation mode ..................................... 7_1
Communication monitor display -«---«---+--eeeve 5-100
Communication procedures ««««----------ooeeeeeee 7-2,8-2
Connection of communication cable -++-+«-+rreeeeee 4-6
Console ............................................. 1_4’ 1_5’ 2_2
Console display -+ wssesessseensns 5.95
Constant Current type ...................................... 4_8
Continuous data read -« rrrrrremmrrrmmaaaaemmnns 7.7
Continuous data erte ...................................... 7_8
Contlnuous Output ........................................ 5_88
Continuous Voltage Output ............................. . 5_88
Control action (Direct/Reverse) ««-«xwrereeseeseeees 5-15
Control algorlthm ......................................... 5_29
Controller alarm OR :++----reererrrrrseeammmemmmmiiins 5.68
Control method ............................................ 5_ 14
CPL Communlcation ........................................ 7_1
CR filter svvevrrrrrrrrrreeeeee e 4-12
Crlmp type termlnal ........................................ 4_5
CT display Setup .......................................... 5_100
CT input Callbl‘atlon ...................................... 1 1_5
CT measurement Wait time ............................ . 5_92
CT Operatlon type ................................. . 5_91, 5_92
CT output .................................................... 5_92
Current Output .............................................. 5_88
Current transformer ==« xx rsesrrrrrree e 1-3
Current transformer (CT) input ----------oreeoe 2-1,5-91
Current transformer input ............................... -2-1

— D —

Data Address ....................................... . 7_13’ 8_11
Data format ................................................... 7_1
Data llnk layer ................................................ 7_3
Data Settlng procedures .................................... 2_4
DeCImal p01nt pOSlthI’l .............................. . 5_1’ 5_5
Delay unlt .................................................... 5_68
DeeratiVe time ............................................. 5_19
Dev1ce ID COde ............................................... 7_4
DI ........................................................ 2_1’ 5_52



DI Assignment, Internal contact -+~ 5-38, 5-43

Dlgltal lnput ............................................ 2_1’ 4_6
DlSplay at power ON ....................................... 2_3
DISPOSAL ................................................... 12-1
DO ............................................................. 5-72
— E —
Energy SaVing ............................................... 5_24
EV dlSplay Setup ............................................ 5_99
Event .......................................................... 5_59
Alarm .................................................... 5_65
Control action ......................................... 5_65
DeVlathn hlgh limlt ................................. . 5_60
Deviation hlgh/lOW llmlt ........................... . 5_60
DeVlathn low llmlt .................................. . 5_60
During AT .............................................. 5_65
During estimated position control -------------+~ 5-65
During SP ramp ....................................... 5_65
Heater 1 burnout ...................................... 5_61
Heater l Short_circuit ............................... . 5_61
Heater 2 burnout ...................................... 5_61
Heater 2 Short_circuit ............................... . 5_61
InValid .................................................... 5_65
LOOP diagnosis ......................... . 5_62) 5_63, 5_64
MANUAL ............................................... 5-65
MV hlgh llmit .......................................... 5_61
MV hlgh/low limlt ................................... . 5_61
MV low llmlt ........................................... 5_61
PV hlgh limlt ........................................... 5_60
PV hlgh/lOW llmlt .................................... . 5_60
PV low llmlt ............................................ 5_60
READY .................................................. 5_65
RSP ........................................................ 5_65
SP hlgh limlt ............................................ 5_61
SP hlgh/low llmlt ..................................... . 5_61
SP low lll‘l‘llt ............................................. 5_61
Tlmel‘ ..................................................... 5_65
Event Output .................................................. 2_1
External dlmenSIOI’lS ........................................ 3_1
— F —
Fixed length continuous data read --------+----oeeeeeeee 7-9
Fixed length continuous data write -=----------ooo- 7-10
Fixed length random data read -«------+--+-oeeeeveeee -7-11

Fixed length random data write -+------+--eereemeeees 7-12
Fuse replacement .......................................... 10_1
— G —

Galn ad]ustment ............................................ l 1_3
Gang_mounting .............................................. 3_2
— H —

Hard COVer -« wwwerrrererrrmmmmeneneeeiiieaas 1-3,3-4
Heat/cool .................................................... 5_24
Heat/Cool change point ................................. -5.24
Heat/cool COIltI'Ol ......................................... 5_15
Heat/Cool control calculation =-«=+-+xseeemeemeeneen 5-24
Heat/Cool control deadband -++++++++rreereeeeeeeeesn 524
High function configuration ............................ .27
Host device .................................................... 7_1
Hysteresis .................................................... 5-69
— I —

TEC directive -« -« veveererereremenrmmmmemeeeniieiiiianans 1-1
Inltia]lZatlon ................................................. 5_16
Tnitial QUEPUL +++vrrreesssmrnnsssssnnnnessinreee e 5-17
Inltial Output Of PID COHtrOl ........................... . 5_17
Input assign ................................................. 5-56
Input assign polarity ...................................... 5_57
Input Dit FUNCHION « -+ v v rrrererrrremememmeneanens 5-52, 5-55
input types .................................................... 1 _ 1
Input with motor fully closed «+---++--eeeeeeeeneeen 5-116
Input Wlth motor fully Opel’l .......................... . 5_1 16
Installation place ............................................. 3-1
Integration tlme ............................................ 5_19
Tnternal CONtaCt «=« - ww-rrrerererrrmrrmeneneeeeiiens 5.52
Internal contact operation type -+« sseeeeeeeeee 5-53
Tnternal EVent «««--ccceorerererermrrmemeeneninniiinin, 5.52
Internal event No. definition ««««------oeeeeereeeeeees -5-54
Internal Event Operation type ««-------ssreeeeeeeeees -5-67
I/O CheCk ..................................................... 1 1 _2
TSOLAtION +++7 v v v rverrrrrremrmemeneanineientieineeens 13-5
— J —

]ack COVET +* v seereesensaentntensuseninisusuenenesusnene 1-4,1-6
Iust_FiTTER ........................................... 1_1’ 5_29
Just-FiTTER assistance coefficient -+« +«=+-rreeeeeee 5-29
Iust_FiTTER Settllng band .............................. . 5_29
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— K —

Key lOCk ..................................................... 5_108
Key Operatlon type ........................................ 5_95
— L —

Latch .......................................................... 5_79
Line flltel‘ ..................................................... 4_12
Loader .................................................... 1_4’ 1_6
Loader lock ................................................ 5_108
LOOp ........................................................... 5_48
Lower dlsplay ........................................... 1_4) 1-5
LSP ..................................................... 5_33’ 5_34
LSP group NO. .............................................. 5_37
LSP/RSP mode .............................................. 5-10
LSP System group .................................. 5_34) 5_44
— M —

Main setting ................................................. 5-69
Maintenance ................................................ 10_1
MAnUal TeSet <« v v vrrerreremrerentmmeetn 5-19
Master Stathn ................................................ 7_1
Message SEIULCHULE -+ v v v errrrememromenennaneneenns 7-3,8-3
MFB ......................................................... 5_1 10
MFB input ..................................................... 2-1
Modbus ASCII ............................................... 8-3
ModbUus COMMUNICALIONS v rrrrrrrerreremerrnens -8-1
Modbus RTU ................................................. 8-5
MODE display setup ..................................... -5-96
Mode lndicatOI'S ........................................ 1_4’ 1_6
[mode] key fUNCHION *v s v v rrrrrrrrrrrrree et 5-95
[mode] key operating procedures «+-+-------xeeeeeeeeee 2-7
Model selection table ---xxxxrerrrrrrrrrrmiianianniaa 1-2
Motor auto adjuSt ........................................ 5_1 12
Motor drive relay output .................................. <4-4
Motor full close-full open time --+++xeeeeeeeeeeeees 5-116
Motor long life mode - rvrrrrrrrrrrerreeeeeeeat -5-112
Motor Wirlng .............................................. 5_ 114
Mounting bracket -« «-ceeerereeemeen 3.3
Mountlng procedures ...................................... 3_3
Multi-ramp ........................................... 5-34, 5-41
Multi Status (MS) display ---------ooeeeeeees 1-4, 1-6, 5-101
Multi Status (MS) display, Condition ««----+------+ 5-101
Multi Status (MS) display, Deviation graph-------- 5-102
Multi Status (MS) display, Deviation OK -+---++-- 5-102
Multi Status (MS) display, Monitor -« 5-103
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Multi Status (MS) display, MV graph -----------oo 5-103

Multi Status (MS) display, Status «---------eoeeeeeees 5-101
MV ............................................................ 5_19
MV display Setup .......................................... 5_98
MV hlgh llmlt at AT ...................................... 5_27
MV lOW llmit at AT ........................................ 5_27
MV prOCCSS .................................................. 5-73
MV Scallng range .......................................... 5_90
— N —
NOISC PI‘eVenthe Measures ............................. . 4_12
Number of connectable units -+ 4-8,4-9,4-10
Number of CT turns and number of CT power
Wire lOOpS .................................................... 5_93
Number Of steps ............................................ 5_44
Numeric representation .................................. 7_ 14
— (0] —
OFF delay .................................................... 5-70
ON delay ..................................................... 5_70
ON/OFF cONtrol -« wrererememremenmeneeinen 5-14, 5-18
ON/OFF control differential --------eeeeeemeereeeeeeee 5-18
ON/OFF control point ................................... 5-18
Operation dlSplay ........................................... 2_3
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Revision History of CP-SP-1150E

Date Rev. | Revised pages Description

Feb. 2004 1

Oct.2004 | 2 [1-2,4-3,13-5 DC power model added.
1-7,13-5 The tightening torque of the terminal screw changed. 0.4Nem or less—0.4 to

0.6 Nem or less.

4-9 Resistor type SSR added.
4-10 H Connection method for the motor drive relay output(R1) added.
5-59 Note about CT1/2 heater burnout/over-current and short-circuit added.
5-86 Contents about unit added in the table.
5-104 Setting 0 and an explanation added in the table. Handling Precautions added.
5-106 Handling Precautions added.
6-14 Remarks about C42 to C45 added.
13-1 A standard of temperature sensor about input type added.

May 2005 | 3 |34 B Mounting procedures 2nd contents changed.
5-2 @PV input range table *1,*2 added.
5-5 Handling Precautions explanation added.
5-13 MYV rate-change limit (Setting: Parameter oUtL) added.
5-18 EOutput viriation limit added.
5-23 Priorities for PID group change added.
5-24 Hysteresis for zone added.
5-25 Change point—50.0% changed.
5-38 M SP ramp-up/ramp-down,explanation item added.
5-51 B Event channel definitions Contents changed.
5-62 High and Low limits of MFB value added. Note *1 added.
5-63 Handling Precautions added.
5-85 HOutput type Contents No. 10,11 added. explanation 2 item.
5-87 BMYV scaling range added.
5-88, 5-89 Old 5-87 to 5-89 pages.
5-90, 5-91 ENumber of CT turns and number of CT power wire loops added.
5-92 to 5-113 Old 5-89 to 5-110 pages.
6-14, 6-15 C46, 51, 56 added. Handling Precautions added.
6-18 C90 to 93 added. Handling Precautions added.
6-19 Display E1.C1 Contents 33 added. Handling Precautions added.
7-3t0 7-5 Device ID code changed to Device code.
9-2,9-3 Control output 1, 2 and Auxiliary output 3 MV scaling added.
10-2 M Alarm displays and corrective action AL11 added. Handling Precautions added.
10-3 to 10-4 Old 10-2 to 10-3 pages.
13-1 A standard of temperature sensor about input type added. DC voltage input

Input impedance added.

13-3 @ Current transformer input changed.
13-5to0 13-7 Old 13-4 to 13-6 pages.
13-6 Non-detected power failure time added.

Sep.2005 | 4 |45 Digital input circuit diagram changed.
4-7 @ Constant current type added.
5-73 Contents 44 (ALO01 to AL99) added. Contents 45 (ALO1 to AL03) added.
6-10 Display CYU, CY2 Remarks changed.
13-1 Diameter of the applicable thermocouple or compensating wire added.




Date Rev. | Revised pages Description
Feb.2006 | 5 Manual name changed.
5-1 EPV input range type: this item transferred from page 5-2.
5-2 PV range tables totally changed.
Explanation changed in the first item of Handling Precautions.
5-5 Explanation changed.
5-8 @ Adjusting procedures (1), table: Applicable PV range type changed for
Wiring status 1.
5-105 Note added to the section on key lock, communications lock, and loader lock.
13-2 @ DC current input: “Allowable input current: Max. 30mA” added.
June2006 | 6 |v Manual name changed.
4-11 Section 4-2 Recommended Cables added.
5-2 ®PV input range table (Thermocouple) and
®PV input range table (RTD): range (Fahrenheit) added.
5-39 B PV multi-ramp table: user level item high function to standard changed.
5-64 Table added in the two item of Handling Precautions.
5-97 W User level table: Initial value item 0 to 1 changed.
5-101 B User Function bank: explanation added.
6-4 rmP.1 to rmP.8 user level item: 2 to 1 changed, tIm.1 to tIm.8 user level item: 2
to 1 changed.
6-17 C79 user level item: 0 to 1 changed.
Nov.2006 | 7 |[1-3 Soft cover added.
3-1to3-4 Layout changed. Old 3-1 to 3-6 page.
3-5 @ Using a soft cover: this item was added.
5-49 Flow chart for “Input bit function is not used”: polarity added.
5-51 Set value No.8: “(Note 1)” deleted.
Set value No.7: “(Note 1)” added.
5-85 Contents No.6 of MOut type: “(PV-SP)” added.
6-30 Contents of ROM ID: 2fixed.
13-6 Applicable standards: EN61326-1 changed to EN61326.
13-7 Soft cover added.
Mar.2007 | 8 Various clarifications.
1-1 Standards compliance: EN61326-1 changed to EN61326.
5-26 Note of AT derivative time adjustment coefficient: added.
Initial value of At-d: changed.
5-31, 5-107 Item 1 added.
13-2 Input impedance of DC voltage input: IMQ changed to Min. 1MQ.
Apr.2007 | 9 |5-99 Lighting range of deviation graph: -100.1% or less changed to -100.0% or less.
Jan.2008 | 10 |v,vi Description on SDC35/36 Quick Reference Guide added.
D-1to D-8 SDC35/36 Quick Reference Guide added.
5-2 Note *3,*4 added.
5-9 2nd item of Handling Precautions changed.
9-11 Remarks of item input alarm status: Description added.
13-2 Allowable input voltage added.




Date Rev. | Revised pages Description
Aug.2008 | 11 |v Manual No. CP-UM-5289E to CP-UM-5289]E changed.
13-1 Sampling cycle time 0.1s to 100ms changed.
13-2 Input impedance of voltage input specifications:
Max. IMQ to min. IMQ changed.
Current input specifications:
Allowable input current and allowable input voltage added.
June 2009 | 12 |End paper RESTRICTIONS ON USE deleted.
i, 1-1,13-6 Standards compliance: “EN61326” changed to “EN61326-1”
D-6 Parameter bank note *1 was changed.
2-3 Description of key operation corrected.
3-1 Installation locations: item added.
4-10 “Connection with current-input type controllers” section added.
“Noise preventive measures” section was moved to page 4-11.
4-12 Old page 4-11.
5-34, 5-35 “RSP ratio and RSP bias” and “RSP filter” sections: “Standard” was added to the
User level.
5-37 “SP ramp unit” section was moved to page 5-38.
5-38 SP ramp-up/ramp-down: Explanation added.
5-39 SP multi-ramp: “High function” was added to the User level.
5-107 “Modutrol motor” was changed to “motor”
6-10 User level for RSP filter and RSP bias: “0” changed to “1”
7-5 Command details were added to the sample message.
7-6 “Application layer” section was moved from page 7-5.
7-7 to 7-18 Old page 7-6 to 7-16.
7-17 “Compiling” section added.
7-18 “Running the sample program” section added.
“Prosessing of the sample program” sections were moved from page 7-17.
13-1,13-2 o Thermocouple (T/C) input,
« Resistance temperature detector (RTD) input and « DC voltage input:
Allowable input voltage wore added.
End of book Terms and Conditions added.
Nov.2010 | 13 |iii 2nd WARNING: Explanation changed.
2-3 Figure was changed.
4-1 1st WARNING: Explanation changed.
5-26 AT type: Initial value changed from 0 tol.
5-110 3rd motor auto adjusting procedure: 4th item partly deleted.
4th motor auto adjusting procedure: Description added to 3rd item
13-4  Motor drive relay output (R1 model):

Description added to contact type
« Voltage pulse output (For SSR drive):
Description added to allowable current




Date Rev. | Revised pages Description
June 2011 | 14 |5-39, 5-40, 5-49 Handling Precautions added.
5-40 to 5-115 Old page 5-39 to 5-113
Apr.2012 | 15 Company name changed.
Aug.2012 | 16 |5-45 The initial value of AT type was changed from 1 to 0.
6-11 Handling precautions for STEP time unit were added.
10-3 Range Nos. 81, 82, and 83: "Downscale (-10, %FS), AL02" was changed to
"Upscale (110 %FS), AL02."
Jan.2013 | 17 |4-3 B Wiring precautions changed.
13-4  Motor relay output (model R1) changed.
Nov.2013 | 18 |i, 1-3 Specifications of common mode voltage to ground were changed.
1-2 Model selection table was changed. Note 4 was added.
1-4 Descriptions for figures were added.
3-1 A location was added to “Installation place.”
4-2,4-3 Wiring Precautions were changed.
4-11 “Wiring with zener barriers” section was added.
5-2 Handling Precaution was added.
5-8 Descriptions were changed in “Zener barrier adjustment” section.
5-9 Handling Precautions were changed and added.
5-24, 5-25 “Heat/cool output” section was added.
13-1 A note was added to the specifications for PV input.
End of the manual | Terms and Conditions were changed (to version No. AA511A-014-03).
Mar. 2014 | 19 |1-3,13-3,13-7 A note was added to the specifications for current transformer input.
4-11 Azbil Corporationss line filter model No. was changed.
Nov.2014 | 20 |Cover A notice saying “Not for use in Japan” was added.
iii, 4-1 Caution was changed.
1-2 Table of “ B Model selection table” changed.
6-13 Table of “ M Setup bank” changed.
End of the manual | Terms and Conditions were changed (to version No. AA511A-014-04).
Oct. 2016 | 21 |i, 10-1 The 500 mA rated current was rewritten as 0.5 A.
i Installation location and Altitude were added.
i, 13-6 STANDARDS COMPLIANCE was changed.
D-3, D-6, 6-12,9-2 | C13 was added.
D-3, D-7, 5-6, C97 was added.
6-18,9-3
1-2 The model selection table was changed.
5-3 Table note of “ M PV input range type” changed.
13-5 The description of the loader cable specification was changed.
End of the manual | Terms and Conditions were changed (to version No. AA511A-014-09).
Sep.2019 | 22 Overall revision. 22nd ed = 30th Jp ed.
Dec.2022 | 23 |D-6,5-24, 5-25, “Dead zone” was changed to “deadband”. (p.D-6 C58 “Position proportional
6-13,9-2 dead zone” is unchanged)
5-7 “PV low limit alarm threshold” : Changed the descriptions.
5-24 “Heat/Cool control” : Changed the drawings.
5-26 Added “Handling Precautions.”
8-6 “Command type” and “Other specifications” : Changed the descriptions.

Added “Amount of data”
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Terms and Conditions

We would like to express our appreciation for your purchase and use of Azbil Corporation’s products.

You are required to acknowledge and agree upon the following terms and conditions for your purchase of Azbil Corporation’s products (system
products, field instruments, control valves, and control products), unless otherwise stated in any separate document, including, without limitation,
estimation sheets, written agreements, catalogs, specifications and instruction manuals.

1.

Warranty period and warranty scope
1.1 Warranty period

Azbil Corporation’s products shall be warranted for one (1) year from the date of your purchase of the said products or the delivery of the
said products to a place designated by you.

1.2 Warranty scope

In the event that Azbil Corporation’s product has any failure attributable to azbil during the aforementioned warranty period, Azbil
Corporation shall, without charge, deliver a replacement for the said product to the place where you purchased, or repair the said
product and deliver it to the aforementioned place. Notwithstanding the foregoing, any failure falling under one of the following shall
not be covered under this warranty:

(1) Failure caused by your improper use of azbil product (noncompliance with conditions, environment of use, precautions, etc. set
forth in catalogs, specifications, instruction manuals, etc.);

(2) Failure caused for other reasons than Azbil Corporation’s product;

(3) Failure caused by any modification or repair made by any person other than Azbil Corporation or Azbil Corporation’s
subcontractors;

(4) Failure caused by your use of Azbil Corporation’s product in a manner not conforming to the intended usage of that product;

(5) Failure that the state-of-the-art at the time of Azbil Corporation’s shipment did not allow Azbil Corporation to predict; or

(6) Failure that arose from any reason not attributable to Azbil Corporation, including, without limitation, acts of God, disasters, and
actions taken by a third party.

Please note that the term “warranty” as used herein refers to equipment-only-warranty, and Azbil Corporation shall not be liable for any
damages, including direct, indirect, special, incidental or consequential damages in connection with or arising out of Azbil Corporation’s
products.

Ascertainment of suitability

You are required to ascertain the suitability of Azbil Corporation’s product in case of your use of the same with your machinery,
equipment, etc. (hereinafter referred to as “Equipment”) on your own responsibility, taking the following matters into consideration:

(1) Regulations and standards or laws that your Equipment is to comply with.
(2) Examples of application described in any documents provided by Azbil Corporation are for your reference purpose only, and
you are required to check the functions and safety of your Equipment prior to your use.

(3) Measures to be taken to secure the required level of the reliability and safety of your Equipment in your use
Although azbil is constantly making efforts to improve the quality and reliability of Azbil Corporation’s products, there exists
a possibility that parts and machinery may break down. You are required to provide your Equipment with safety design such
as fool-proof design,*! and fail-safe design*2 (anti-flame propagation design, etc.), whereby preventing any occurrence of
physical injuries, fires, significant damage, and so forth. Furthermore, fault avoidance,*3 fault tolerance,* or the like should be
incorporated so that the said Equipment can satisfy the level of reliability and safety required for your use.

*1. A design that is safe even if the user makes an error.

*2. A design that is safe even if the device fails.

*3. Avoidance of device failure by using highly reliable components, etc.
*4.The use of redundancy.

Precautions and restrictions on application
3.1 Restrictions on application

Please follow the table below for use in nuclear power or radiation-related equipment.

Nuclear power quality*s required Nuclear power quality*s not required
Within a radiation Cannot be used (except for limit switches for Cannot be used (except for limit switches for
controlled area*s nuclear power*?) nuclear power*7)

Outside a radiation | Cannot be used (except for limit switches for Can be used
controlled area*s nuclear power*?)

*5. Nuclear power quality: compliance with JEAG 4121 required

*6. Radiation controlled area: an area governed by the requirements of article 3 of “Rules on the Prevention of Harm from
lonizing Radiation,” article 2 2 4 of “Regulations on Installation and Operation of Nuclear Reactors for Practical Power
Generation,” article 4 of “Determining the Quantity, etc., of Radiation-Emitting Isotopes,’etc.

*7. Limit switch for nuclear power: a limit switch designed, manufactured and sold according to IEEE 382 and JEAG 4121.

Any Azbil Corporation’s products shall not be used for/with medical equipment.

The products are for industrial use. Do not allow general consumers to install or use any Azbil Corporation’s product. However, azbil
products can be incorporated into products used by general consumers. If you intend to use a product for that purpose, please contact
one of our sales representatives.

3.2 Precautions on application

you are required to conduct a consultation with our sales representative and understand detail specifications, cautions for operation,
and so forth by reference to catalogs, specifications, instruction manual, etc. in case that you intend to use azbil product for any purposes
specified in (1) through (6) below. Moreover, you are required to provide your Equipment with fool-proof design, fail-safe design, anti-
flame propagation design, fault avoidance, fault tolerance, and other kinds of protection/safety circuit design on your own responsibility
to ensure reliability and safety, whereby preventing problems caused by failure or nonconformity.



(1) For use under such conditions or in such environments as not stated in technical documents, including catalogs, specification,
and instruction manuals
(2) For use of specific purposes, such as:
* Nuclear energy/radiation related facilities
[When used outside a radiation controlled area and where nuclear power quality is not required]
[When the limit switch for nuclear power is used]
* Machinery or equipment for space/sea bottom
* Transportation equipment
[Railway, aircraft, vessels, vehicle equipment, etc.]
*  Antidisaster/crime-prevention equipment
* Burning appliances
* Electrothermal equipment
*  Amusement facilities
* Facilities/applications associated directly with billing
(3) Supply systems such as electricity/gas/water supply systems, large-scale communication systems, and traffic/air traffic control
systems requiring high reliability
Facilities that are to comply with regulations of governmental/public agencies or specific industries
Machinery or equipment that may affect human lives, human bodies or properties
Other machinery or equipment equivalent to those set forth in items (1) to (5) above which require high reliability and safety

3T E

4.  Precautions against long-term use

Use of Azbil Corporation’s products, including switches, which contain electronic components, over a prolonged period may degrade
insulation or increase contact-resistance and may result in heat generation or any other similar problem causing such product or switch
to develop safety hazards such as smoking, ignition, and electrification. Although acceleration of the above situation varies depending
on the conditions or environment of use of the products, you are required not to use any Azbil Corporation’s products for a period
exceeding ten (10) years unless otherwise stated in specifications or instruction manuals.

5. Recommendation for renewal

Mechanical components, such as relays and switches, used for Azbil Corporation’s products will reach the end of their life due to wear by
repetitious open/close operations.

In addition, electronic components such as electrolytic capacitors will reach the end of their life due to aged deterioration based on

the conditions or environment in which such electronic components are used. Although acceleration of the above situation varies
depending on the conditions or environment of use, the number of open/close operations of relays, etc. as prescribed in specifications
or instruction manuals, or depending on the design margin of your machine or equipment, you are required to renew any Azbil
Corporation’s products every 5 to 10 years unless otherwise specified in specifications or instruction manuals. System products, field
instruments (sensors such as pressure/flow/level sensors, regulating valves, etc.) will reach the end of their life due to aged deterioration
of parts. For those parts that will reach the end of their life due to aged deterioration, recommended replacement cycles are prescribed.
You are required to replace parts based on such recommended replacement cycles.

6.  Other precautions

Prior to your use of Azbil Corporation’s products, you are required to understand and comply with specifications (e.g., conditions and
environment of use), precautions, warnings/cautions/notices as set forth in the technical documents prepared for individual Azbil
Corporation’s products, such as catalogs, specifications, and instruction manuals to ensure the quality, reliability, and safety of those
products.

7. Changes to specifications

Please note that the descriptions contained in any documents provided by azbil are subject to change without notice for improvement
or for any other reason. For inquires or information on specifications as you may need to check, please contact our branch offices or
sales offices, or your local sales agents.

8.  Discontinuance of the supply of products/parts

Please note that the production of any Azbil Corporation’s product may be discontinued without notice. After manufacturing is
discontinued, we may not be able to provide replacement products even within the warranty period.

For repairable products, we will, in principle, undertake repairs for five (5) years after the discontinuance of those products. In
some cases, however, we cannot undertake such repairs for reasons, such as the absence of repair parts. For system products, field
instruments, we may not be able to undertake parts replacement for similar reasons.

9. Scope of services

Prices of Azbil Corporation’s products do not include any charges for services such as engineer dispatch service. Accordingly, a separate
fee will be charged in any of the following cases:

(1
(2
(3
(4

Installation, adjustment, guidance, and attendance at a test run

Maintenance, inspection, adjustment, and repair

Technical guidance and technical education

Special test or special inspection of a product under the conditions specified by you

Please note that we cannot provide any services as set forth above in a nuclear energy controlled area (radiation controlled area) or at a
place where the level of exposure to radiation is equivalent to that in a nuclear energy controlled area.

AAS-511A-014-10
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