ZZINATAKE

No. CP-UM-1679E

DIGITRONIK
Digital Indicating Controller
SDC40B

User's Manual
Basic Operations

Thank you for purchasing the SDC40B.
This manual contains information for
ensuring correct use of the SDC40B. It
also provides necessary information for
installation, maintenance, and trou-
bleshooting.

This manual should be read by those
who design and maintain devices that
use the SDC40B.

Be sure to keep this manual nearby for
handy reference.

Yamatake Corporation




RESTRICTIONS ON USE

This product has been designed, developed and manufactured for general-purpose
application in machinery and equipment.
Accordingly, when used in applications outlined below, special care should be taken to
implement a fail-safe and/or redundant design concept as well as a periodic
maintenance program.
« Safety devices for plant worker protection
« Start/stop control devices for transportation and material handling machines
 Aeronautical/aerospace machines
« Control devices for nuclear reactors
Never use this product in applications where human safety may be put at risk.

IMPORTANT

|
COMBINING SDC40B'S COMPUTATIONAL FUNCTIONS CAN BE PERFORMED
ONLY WITH A PERSONAL COMPUTER EMPLOYING THE OPTIONAL MASTER
LOADER PACKAGE. COMBINING COMPUTATIONAL FUNCTIONS CANNOT BE
PERFORMED BY THE SDC40B UNIT ALONE.

REQUEST

Ensure that this User's Manual is handed over to the user before the
product is used.

Copying or duplicating this User's Manual in part or in whole is forbid-
den. The information and specifications in this User's Manual are sub-
ject to change without notice.

Considerable effort has been made to ensure that this User's Manual is
free from inaccuracies and omissions.

If you should find any inaccuracies or omissions, please contact
Yamatake Corporation.

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

©1995 Yamatake Corporation ALL RIGHTS RESERVED

The DIGITRONIK® is a registered trademark of Yamatake Corporation.
The SDC series (SDC40A, SDC40B, SDC40G), MA500, MX200, and MX100,
are trademark of Yamatake Corporation.




B SAFETY PRECAUTIONS

m About lcons
Safety precautions are for ensuring safe and correct use of this product, and for
preventing injury to the operator and other people or damage to property. You
must observe these safety precautions. The safety precautions described in this
manual are indicated by various icons.
As the following describes the icons and their meanings, be sure to read and
understand the descriptions before reading this manual:

7

f WA R N I N G Warnings are indicated when mishandling this product might
result in death or serious injury to the user.

c CA U TI O N Cautions are indicated when mishandling this product might

result in minor injury to the user, or only physical damage to

this product.

N\

m Examples

Triangles warn the user of a possible danger that may be caused by
wrongful operation or misuse of this product.

These icons graphically represent the actual danger. (The example on
the left warns the user of the danger of electrical shock.)

White circles with a diagonal bar notify the user that specific actions are
prohibited to prevent possible danger.

These icons graphically represent the actual prohibited action. (The
example on the left notifies the user that disassembly is prohibited.)

Black filled-in circles instruct the user to carry out a specific obligatory
action to prevent possible danger.

These icons graphically represent the actual action to be carried out.
(The example on the left instructs the user to remove the plug from the
outlet.)
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/A\WARNING

Before wiring, or removing/mounting the SDC40B, be sure to turn
the power OFF. Failure to do so might cause electric shock.

Earth the FG terminal with a ground resistance of maximum 100 Q
before connecting to the measurement target and external control
circuits.

Failure to do so might cause electric shock or fire.

Do not disassemble the SDC40B.
Doing so might cause electric shock or faulty operation.

@ @@

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

MN\CAUTION

Wire the SDC40B properly according to predetermined standards. Also
wire the SDC40B using specified power leads according to recognized
installation methods.

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

Do not touch internal components during use or immediately after
turning the power OFF.
Doing so might cause burns.

Do not use pointed objects such as mechanical pencils or pins to press
the keys on the SDC40B.
Doing so might cause faulty operation.

Use the SDC40B 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.

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

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

Inputs to the current input terminals (@.-@3and 28-29) on the SDC40B
should bewithin the current and voltage ranges listed in the
specifications.

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

e 09000 © 0 & @

Firmly tighten the terminal screws at the torque listed in the specifications.
Insufficient tightening of terminal screws might cause electric shock or fire.
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MN\CAUTION

Do not use unused terminals on the SDC40B as relay terminals.
Doing so might cause electric shock, fire or faulty operation.

We recommend attaching the terminal cover (sold separately) after
wiring the SDC40B.
Failure to do so might cause electric shock.

Use the relays on the SDC40B within the service life listed in the
specifications.

Continued use of the relays after the recommended service life might
cause fire or faulty operation.

@ © Q0

Use Yamatake's SurgeNon if there is the risk of power surges caused
by lightning.
Failure to do might cause fire or faulty operation.
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SAFETY REQUIREMENTS

f To reduce risk of electrical shock which could cause personal injury, follow all safety
notices in this documentation.

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
protection provided by the equipment must be impaired.

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

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

« The ground terminal must be connected before any other wiring (and disconnected last).

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

« Mains power supply wiring requiresa (T) 2A, 250V fuse(s).

Installation category:Category 11(IEC664-1, IEC1010-1)
Specification of common mode voltage: The common mode voltages of all 1/0 except for main
supply are less than 30Vrms, 42.4V peak and 60V dc.

EQUIPMENT RATINGS

Supply voltages 100 to 240Vac (operation power voltage:90 to 264Vac)
Frequency 50/60Hz

Power or current ratings ~ 30VA maximum

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 0to50°C

Humidity 30 to 90%RH

Installation category Category Il (IEC664-1, EN61010-1)
Pollution degree 2

EQUIPMENT INSTALLATION
« The controller must be mounted into a panel to limit operator access to the rear terminals.

« Specification of common mode voltage: The common mode voltages of all 1/0 except for
main supply and relay outputs are less than 30V rms, 42.4V peak and 60V dc.

APPLICABLE STANDARDS
EN61010-1, EN50081-2, EN50082-2, EN61326-1
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Foreword

Thank you for purchasing the SDC40B Digital Indicating Controller.

This manual describes how to install and connect lines to the SDC40B, and provides troubleshooting
procedures, specifications and other information required to gain an overall understanding of SDC40B

operations.

This manual contains the instructions required to properly operate the SDC40B: we strongly urge its
reading by all persons responsible for console operation and equipment design utilizing the SDC40B, as

well as those involved in its maintenance.

When unpacking the product, check the following:

1. Model numbers to ensure that you have received the product you

ordered;

2. Unit appearance for damage;

3. That all accessories are included.

If any of the accessories listed in the table below are missing, or the
product has been damaged in shipping, immediately contact your dealer.
After unpacking, store any unused accessories in a safe place to prevent

loss or damage.
Model Model number | Qt'y Remarks
SDC40B 1 Refer to Section 1-3,
“Model Number Table” on
page 1-3.
Mounting bracket < 81405411-001 2

Unitindicating label

N-3132
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The Role of This Manual

In all, there are four user's manuals describing the SDC40B Digital Indicating Controller. We
recommend you select and read those manuals required to perform your work with the SDC40B safely

and properly. The following overviews the contents of each manual:

User's Manual : Basic Operations CP-UM-1679E
This is the manual you are now reading. It is provided with the SDC40B unit.
We strongly urge persons responsible for device design, operations, and
maintenance on the SDC40B read this manual.

It describes how to mount the unit to a operation console or other location,
wire and configure the unit; it also contains maintenance and inspection
information, troubleshooting tips and specifications.

User's Manual : Operation Functions CP-UM-1680E
We strongly urge persons responsible for device design and control
programming development on the SDC40B read this manual.

Control computation functions can be loaded onto the SDC40B according to
the application being used. This manual explains computational expressions
in detail. It also serves as an instrumentation design guide in that it contains
control computation examples.

User's Manual: Smart Loader Package SLP-C4B

CP-UM-1681E
This manual is provided on a floppy disk that comes with Smart Loader
Package. Use a PC for programming to incorporate the computational
expressions reqired by the operation processing block of SDCA0B.
Operations on a PC are also described in this manual.

User's Manual: DIGITRONIK CPL Communications SDC40B
CP-UM-1683E
We strongly urge persons using the SDC40B CPL Communications functions
read this manual.
This manual overviews CPL communications, and explains wiring and
communications procedures. It also provides a list of communications data
for the SDC40B, troubleshooting measures, and communications
specifications.
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Organization of This User's Manual

This user's manual consists of the following nine chapters which are outlined below.

Chapter1. GENERAL
This chapter explains the use and features of the SDC40B and overviews its
system configuration. It also provides a list of serial numbers of included
and related components.

Chapter2. NAMES AND FUNCTIONS OF COMPONENTS
This chapter lists and explains the names and functions of the various
SDC40B components. It also contains usable input types and range
numbers.

Chapter3. INSTALLATION
This chapter explains how to mount the SDC40B to an operation console.
We strongly urge persons involved in designing hardware using the
SDC40B read this chapter.

Chapterd. WIRING
This chapter lists points to note when connecting the SDC40B to other
equipment and explains wiring procedures.
We strongly urge persons involved in designing hardware and persons
responsible for wiring read this chapter.

Chapter5. FUNCTIONS AND SYSTEM CONFIGURATION
This chapter explains the SDC40B functions in detail.
We strongly urge persons involved in designing control systems utilizing
the SDC40B read this chapter.

Chapter6. COMPUTATIONAL EXPRESSIONS
This chapter explains the computational functions provided in the SDC40B.
We strongly urge persons involved in designing control systems utilizing
the SDC40B read this chapter.

Chapter7. OPERATING THE SDC40B
This chapter explains the loading of a program developed on the SDC40B
smart loader package onto the SDC40B and how to operate the unit
thereafter.

Chapter8. TROUBLESHOOTING AND CORRECTIVE MEASURES
This chapter provides check points and corrective measures to take when
the SDC40B is not operating properly.

Chapter9. SPECIFICATIONS
This chapter provides general specifications, performance specifications,
external dimensions and other technical information on the SDC40B.

Conventions Used in This Manual

This manual uses the following conventions to alert readers to important information:
WARNING Text preceded with “WARNING" alerts the reader to a hazard. Always
heed such an alert!
E]Handling Precautions Text preceded with “Handling Precautions” alerts the reader to points of
note when operating the unit.
NOTE Text preceded with “NOTE" alerts the reader to supplementary
explanations or reference materials.
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Chapter.1 GENERAL

1-1 Features

The DIGITRONIK SDC40B is a general-purpose, single-loop controller designed to control temperatures,
pressures, flow rates, levels, pH values and other varying physical conditions. Combining PID control and
numerous auxiliary functionsin a single unit, the SDC40B provides high cost-performance control for your device
and instrumentation needs. In addition, a PC loader enables you to design any combination of functions.

e Unique analog input / output
The SDC40B provides three analog inputs. One of theseis full multi-input,
enabling direct input of athermocouple, RTD (resistance temperature detector), or
other voltage/ current device.
Asfor analog outputs, the 5G model provides three (4 to 20mA x3) and the 2G
model providestwo (a 2G output and a4 to 20mA output), permitting a motor to
be driven directly without use of a converter.

e A rich endowment of digital I / O
In addition to mode changeover, selection setting, event output, etc., the 12 digital
inputs and 8 digital outputs (3 relay outputs and five open collector outputs)
provided on the SDC40B permit direct connection to internal computations,
providing the user the ahility to flexibly accommodate automated systems that use
controllers such as PLCs.

e Advanced control functions
The SDC40B provides the ability to select one of four provided control modes,
including cascade control, enabling the user to perform advanced control with
smart-tuning effective for two degrees of freedom PID control, neural network
tuning, and overshoot suppression.

e A host of Computational functions
Roughly 80 computational expressions, including the four arithmetic computation,
selectors and linearization tables, can be assigned to as many as 50 computational
units and employed in awide variety of combinations.

e Simple engineering

The PC loader simplifies procedures for combining computational units and
selecting other configuration settings.
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Chapter 1. GENERAL

1-2 CPL Communications Network based Configuration

|

Models equipped with the optional RS-485 communications interface can be connected as a slaved DIGITRONIK's
controller to a CPL communications(Controller Peripheral Link:Y amatake host communication protocol) network.
In this case, the user can employ as the master station the Y amatake's MA500 FA (Factory Automation) Controller
or the MX200 Super Controller.

Models equipped with the optional RS-232C communications interface can be configured in a point-to-point CPL
communications network with a personal computer serving as the master station and the SDC40B asthe slave
station.

MAS500 or MX200

SDC40B(slave station)

Personal computer

RS-232C
RS-232C/RS-485 converter

RS-485

SDC40B(slave station)
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1-3

Model Number

Chapter 1. GENERAL

Basic
model No.

Control
output

Func-
tion

Power
supply

Options
1

Options
2

Additional
processing

Specifications

C40B

Digital indicating controller

2G

Position proportional output

5G

Current output(4 to 20mA DC / 0 to 20mA DC)

Inputl: Thermocouples, RTDs, DC current, DC voltage of multi-range

Input2: 4 to 20mA DC, 1 to 5V DC
Input3: 1 to 5V DC

AS

AC power supply(90 to 264V AC :Free power supply)

DS

DC power supply(21.6 to 26.4V DC)

06*

1 auxiliary output, 12 digital inputs,
8 digital outputs (3 relays, 5 open collectors)

09*

2 auxiliary outputs, 12 digital inputs,
8 digital outputs (3 relays, 5 open collectors)

No communications interface

RS-485 communication

RS-232C communication

00

Additional processing not provided

TO

Tropical treatment

KO

Antisulfide treatment

DO

Inspection Certificate provided

BO

Tropical treatment+Inspection Certificate provided

LO

Antisulfide treatment+Inspection Certificate provided

YO

Complying with the traceability certification

*An option 06 can specify only at the time of control output 2G.
An option 09 can specify only at the time of control output 5G.
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Chapter 1. GENERAL

1

1-4

- 4

Input 1

Input Types and Range Numbers

e Thermocouple

Input type Range number| Code °C range °F range
K (CA) 0 K09 0.0 to 1200.0 0 to 2400

K (CA) 1 K08 0.0 to 800.0 0 to 1600

K (CA) 2 Ko4 0.0 to 400.0 0 to 750
K (CA) 3 K29 | -200.0 to +1200.0f -300 to +2400

K (CA) 4 K44 | -200.0 to  +300.0f -300 to +700

K (CA) 5 K46 | -200.0 to  +200.0f -300 to  +400
E (RC) 6 E08 0.0 to 800.0 0 to 1800

J (IC) 7 Jos 0.0 to 800.0 0 to 1600
T (CC) 8 T44 | -200.0 to  +300.0/ -300 to +700
B (PR30-6) 9 B18 0.0 to 1800.0 0 to 3300
R (PR13) 10 R16 0.0 to 1600.0 0 to 3100
S (PR10) 11 S16 0.0 to 1600.0 0 to 3100
W (WRe5-26) 12 w23 0.0 to  2300.0 0 to 4200
W (WRe5-26) 13 W14 0.0 to  1400.0 0 to 2552
PR40-20 14 D19 0.0 to  1900.0 0 to 3400
Ni-Ni-Mo 15 Z13 0.0 to 1300.0 32 to 2372
N 16 u13 0.0 to 1300.0 32 to 2372
PLII 17 Y13 0.0 to  1300.0 32 to 2372
DIN U 18 Z08 | -200.0 to  +400.0f -300 to  +750
DIN L 19 Z07 | -200.0 to  +800.0| -300 to +1600

e Resistance temperature detector (RTD)

Input type Range number| Code °C range °F range
JIS'89 Pt100 32 F50 | -200.0 to +500.0 -300.0 to +900.0
(IEC Pt 100Q) 33 F46 | -200.0 to +200.0 -300.0 to +400.0

34 F32 [ -100.0 to +150.0 -150.0 to +300.0
35 F36 -50.0 to +200.0 -50.0 to +400.0
36 F38 -60.00 to +300.0 -76.00to  +104.00
37 F33 -40.00 to  +40.00 -40.00to +140.00
38 FO5 0.0 to 500.0 0.0 to 900.0
39 Fo3 0.0 to 300.0 0.0 to 500.0
40 FO1 0.00 to 100.00 0.00to  200.00
JIS'89 J Pt100 48 P50 | -200.0 to +500.0 -300.0 to +900.0
49 P46 | -200.0 to +200.0 -300.0 to +400.0
50 P32 | -100.0 to +150.0 -150.0 to +300.0
51 P36 -50.0 to +200.0 -50.0 to +400.0
52 P38 -60.00 to  +40.00 -76.0 to +104.00
53 P33 -40.00 to  +60.00 -40.00to +140.00
54 P05 0.0 to 500.0 0.0 to 900.0
55 P03 0.0 to 300.0 0.0 to 500.0
56 PO1 0.00 to 100.00 0.00to  200.00




e DC current/voltage

Input 2 DC current/voltage

Input type Range number| Code |Range (program mable)
4 to 20mA 64 co1
0 to 20mA 65 cos
0 to 10mV 66 MO1
10 to +10mV 67 LO2 | -19999 to +26000
0 to 100mV 68 LO1
Oto1V 69 LO4
-1to+1V 70 LO8
1to 5V 71 Vo1
0to 5V 72 LO5
0to 10V 73 LO7
Input type Range number| Code |Range (program mable)
4 to 20mA 0 CO01 | -19999 to +26000
1to 5V 1 Vo1

Input 3 DC voltage

Input type

Code | Range (program mable)

1to 5V

VO1 | -19999 to +26000

Chapter 1. GENERAL
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Chapterz. NAMES AND FUNCTIONS OF COMPONENTS
2 -1 Names of External Components

The SDC40B consists of a console unit, main unit, standard terminal base, and extended terminal base.

Console unit
Provides 7-segment displays, LEDs,
operation keys, and a loader interface

Main unit

Extended terminal base Standard terminal base
Povides terminals to Provides terminals to connect a power supply
connect digital /O and a and analog/digital I/0.

communications system.
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Chapter2.NAMES AND FUNCTIONS OF COMPONENTS

2 -2

Names and Functions of the Console Unit Display Indicators

Designed to facilitate operations, the SDC40B console unit consists of operation keys, display

indicators, and light-emitting diodes (LED), which are described below.

Display panel 2 indicator LEDs
In normal display mode, indicates the meanings of
values displayed in display panel 2.

Except for LCK, does not light in control data setting

mode

SP : Lights when SP values are displayed

LCK : When LSP values are displayed, lights when:
© L.SP modify-prevent is set;

®items that can be viewed only are displayed in

the control data setting mode.

Channel display LEDs
In normal display mode, displays control numbers
showing the PV, SP and output values of display
panels 1 and 2.

Does not light in control data setting mode.
Does not light when operation unrelated to
controller is performed.

CH1: Controller 1 (PID1 computational unit)

CH2: Controller 2 (PID2 computational unit)

Display panel 1

In normal display mode, displays
PV values.

In control data setting mode,
displays item codes.

Also serves as an alarm code
Display panel 2

In normal display mode, displays
SP and output values.

In control data setting mode,
displays item codes.

— Bar graph display indicator

Displays control outputsina
right-facing bar graph.

Can also be used as an
analog/digital data monitor.

Instrument mode display LEDs
FLW : Lights in follow mode.
AUT : Lights in auto mode.
MAN : Lights in manual mode.
CAS : Lights in cascade mode. N
IM  : Lights in interlock manual mode.
\_1 r/
User function LEDs
UF1 : Lights according to UF1 OUT indicator LEDs
computational expression criteria. OT1 : During 5.G output,
UF2 : Lights according to UF2 always lights.
computational expression criteria. During 2G outpu’.c, lights
UF3 : Lights according to UF3 when open relay is on.
OT2 : During 5G output, never

computational expression criteria.

Bar graph display indicator LED
OUT: Lights when the bar graph displays control
output.

Display panel 3

lights
During 2G output, lights
when close relay is on.

In the normal display mode, displays an auxiliary indication differentiating
between LSP and RSP values when display panel 2 displays SP values.
In the control data setting mode, serves as an auxiliary display for item codes

appearing in display panel 1.

When values from additional display unit (1 to 4) computations are displayed,

serves as an auxiliary display showing numbers 1 to 4.

2-2

Control mode indicator LEDs
AT : Flashes during auto-
tuning.
Lights during smart
tuning.
FZY : Lights when disturbance
suppressing PID
constants are used
Flashes during fuzzy
changeover



Chapter2.NAMES AND FUNCTIONS OF COMPONENTS

Names and Functions of Console Unit Keys

AN o

CHz
AUT M

MAN

HAHHH

HH

: OO00H

UF1_UF2 UF3 oT1__ 072

AT __FZy

UF1 UF2

DisP

UF1, UF2 keys
Selects user-specified items (max. 8).
Can be used with internal signals for
computation processing.

O o L=

MAN AUTG CAS PARA
C > O

MAN
Switches SDC40B to manual mode.

Loader jack*
Jack to connect loader.

AT
Starts and stops auto-tuning.

AUTO
Activates auto mode.

CAS

Activates cascade mode.

& &

DISP
In normal display mode, changes
displayed items.
In control data setting mode,
restores normal display mode.

[l []
Cycles through setting items
Moves flashing digit of value
currently available for modifying.
In normal display mode, activates
LSP setting mode.

(11 [4]
Cycles through setting items
Increases or reduces value currently
available for modifying.
In normal display mode, activates
LSP setting mode.

PARA
In normal display mode, activates
control data (parameter) setting
mode.
In control data setting mode, makes
value available for modifying.

ENT
Activates setting value change
Completes setting value change and
writes it to memory.

* The loader jack is not isolated from the internal digital circuits. The

loader cap must be replaced when the jack is not used.






Chapter3. INSTALLATION

3-1 External Dimensions

Unit: mm
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15 159.5
137
96
! A B
[ i
f ok
H
|| — H
— H e
~
sl |
. % [
0 i
o
b
Eeme = =
. = for=)
e ——— N Ay
1]
LMounting bracket81405411-001
Lock screw Soft dust-proof cover set{option)
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Chapter3.INSTALLATION

3-2 Panel Cutout Dimensions

When making the panel, use a steel plate at least 2mm thick.
Unit: mm

Panel cutout dimensions for contact mounting

Panel cutout dimensions (recommended)
A A
00 00
el 0O
+ + -
o o
e o
g7+0.8
< 0 > &Mﬁ-—)
< 96x N—4 )

N = Number of units to be mounted

Panel cutout dimensions for horizontal mounting (recommended)

Min. 99 (horizontal mounting)

& 2! (Min. 107 when hard dustproof cover
is used)

=

Min.150 (Vertical mounting)

o=

E] Handling Precautions When installing, be careful to ensure the operating temperature of
the bottom panel of the SDC40B case remains within 0 to 50°C. Be
especially careful when performing contact or vertical mounting of
unit.
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Chapter3.INSTALLATION

3-3 Mounting

AWARNING

® Before wiring, or removing/mounting the SDC40B, be sure to turn the power
OFF.
Failure to do so might cause electric shock.

® Do notdisassemble the SDC40B.
Doing so might cause electric shock or faulty operation.

A CAUTION

® AUse the SDC40B 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.

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

® Do not allow lead clippings, chips or water to enter this controller case.
Failure to do so might cause fire or faulty operation.

B Location
Mount the SDC40B in a location.

® Not subject to extremes in temperature or humidity
@ Free of sulfide and other corrosive gases

® With little dust, oily residues, etc

® Not exposed to direct sunlight or weather extremes
@ Subject to little mechanical vibration or impact

® Far from high-tension lines, welders, and other electrical noise-
generating sources

® 15m or farther from boilers or other equipment with high-voltage
ignition devices

@ Not subject to strong magnetic fields

® Not subject to flammable liquids or moisture

3-3



Chapter3.INSTALLATION

B Procedure

® Secure top and bottom panels of unit with the provided mounting
brackets.

® Mount proceeding from mounting bracket @ on the bottom side.

® Once the sections indicated by ® and ® both are snug (no play at front
or back of mounting bracket), tighten screws one turn. Be careful:
overtightening will deform case.

Panel—>

L.

Panel—

Section® ®  Section

® Secure unit within 10 of horizontal.

/’V'i/

‘\1 0°max. upward tilt

- \< L} 10°max. downward tilt
o
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Chapter3.INSTALLATION

B Dustproof Cover

Dustproof Cover Use the dustproof cover (option) when using the controller
in a dusty or dirty location, and to prevent inadvertent operation.
Two dustproof covers are provided, hard or soft, each with the following

differing functions.
Type Checking of Display Operation
Hard O X
Soft O O

O indicates that a function can be used.

3-5






Chapter4. WIRING

4 -1 Precautions on Wiring

AWARNING

® Earth the FG terminal with a ground resistance of maximum 100 O before
connecting to the measurement target and external control circuits.
Failure to do so might cause electric shock or fire.

® Before wiring, or removing/mounting the SDC40B, be sure to turn the power
OFF.
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.

A CAUTION

® Wire the SDC40B properly according to predetermined standards. Also wire
the SDC40B 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 this controller case.
Failure to do so might cause fire or faulty operation.

® Inputs to the current input terminals (31-32 and 28-29) on the SDC40B should
bewithin the current and voltage ranges listed in the specifications.
Failure to do so might cause electric shock or faulty operation.

® Firmly tighten the terminal screws at the torque listed in the specifications.
Insufficient tightening of terminal screws might cause electric shock or fire.

® Do not use unused terminals on the SDC40B as relay terminals.
Doing so might cause electric shock, fire or faulty operation.

® We recommend attaching the terminal cover (sold separately) after wiring
the SDC40B.
Failure to do so might cause electric shock.

® Use the relays on the SDC40B within the service life listed in the specifications.
Continued use of the relays after the recommended service life might cause
fire or faulty operation.

® Use Yamatake's SurgeNon if there is the risk of power surges caused by
lightning.
Failure to do might cause fire or faulty operation.
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Chapter4.WIRING

Before connecting the lines, verify the serial number and terminal numbers on the label affixed to

the side panel of the SDC40B. After completing, always double check to ensure all wiring has been
performed correctly.

Use power lines of 90 V or greater capacity for the I/O signal lines and the communications lines,
and maintain at least 50 cm between them and the power supply line.

Make sure that no crimp-style solderless wire connectors are touching an adjacent terminal or
connector.

When connecting a thermocouple input of the SDC40B to another instrument, make sure the
instrument's input impedance totals at least 1MQ. If less than 1M(, the SDC40B may not be able
to detect sensor disconnection.

Cautions when using data input devices in combination

Input of the SDC40B input or output (connected in parallel for input) to an A/D converter, analog
scanner, etc., may cause dispersion of the read data. To prevent dispersion, take one of the
following corrective measures:

Corrective measures

1. Usealow-speed integral A/D converter.

2. Insert an isolator with no switching power supply between the SDC40B and the A/D converter.
3. Perform averaging with a personal computer when the data is read

4. Ifthe device permits, insert an input filter.

The following table shows the meaning of the symbols in the terminal wiring label on the instrument
side:

4-2

Symbol Description

Alternating current

Direct current

Earth (ground) terminal

Caution, risk of electric shock

Caution

> B> |




Chapter4. WIRING

4 - 2 Recommended Cables

To perform thermocouple input, connect a thermocouple element to the terminals. When the wiring
distance is long or when connecting the thermocouple without the element to the terminals, connect
via shielded compensating lead wires.

NOTE ® For I/O other than thermocouple, use polyethylene insulated vinyl
sheathed cable for JCS-364 shielded instruments or equivalent. (general
name: twisted shield wire for instrument use)

Recommended wire types.

2-wire IPEV-S-0.9mm2x 1P
3-wire ITEV-S-0.9mm2x1T
2-wire KPEV-S-0.9mm2x 1P
3-wire KTEV-S-0.9mm2x 1T

Fujikura, Ltd.

Hitachi Cable, Ltd.

® A shielded multicore microphone cord (MVVS) can be used if
electromagnetic induction is low.
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Chapter4.WIRING

4 -3 Making Terminal Connections

A CAUTION

® Firmly tighten the terminal screws at the torque listed in the specifications.
Insufficient tightening of terminal screws might cause electric shock or fire.

® Do not use unused terminals on the SDC40B as relay terminals.
Doing so might cause electric shock, fire or faulty operation.

® We recommend attaching the terminal cover (sold separately) after wiring
the SDC40B.

Failure to do so might cause electric shock.

To connect a line to the terminals, use crimp-style solderless wire connectors that fit an M3.5 screw.

I—| Unit: mm

® o=

| $3.7

7.4

Max. 7.3

Max. 6.6

E] Handling Precautions @ If the SDC40B is mounted in a location subject to noticeable
vibration or impact, be sure to use round (closed-end) crimp-style
solderless wire connectors to prevent lines from becoming
disconnected from the terminals.

® Be careful not to allow any of the crimp-style solderless wire
connectors to touch adjacent terminals or connectors.

® The recommended tightening torque for the terminal screws is 0.78
t0 0.98N-m.
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Chapter4. WIRING

Terminal Layout and Recommended Wire Lead-out Directions

Wires are connected to both the standard terminal base and the extended terminal base. The

recommended wire lead-out directions from the standard terminal base are shown below.

Observe these reference standards for wire lead-out directions when using the extended terminal base

as well.

@ AC Model

Terminals 1to 10:

Leftward

@ DC Model

Wi

Terminals 11 to 20: Leftward

1

- Te

[© Terminals 21 to 25: Leftward

rminals 26 to 34: Rightward

Extended terminal base wire lead-out
directions are left to the user.

AC100-240V SOIGOHZ (EXTENTION —w
ovamac 265G ¥y ¥ p ¥ Yo Y po Y 573
] :H:H——r 1@ [@~%5V @)oo, @"SDAI
o3t~ @ @‘(0_ @.4 > 4 :
ral g 11 2 ar @ &B-soe
OLideg T 0\©) 18D, | @os| @10 oo
5 | 69
:qr@] iy i jz 4 1-5V @.og@ @*RDBE*SD
| _6}
l::j@om G Er A“32®+. - | B8 €)~sa ;*se
o~ | AL Ao T lese @
A Qo @ T 0
T Tl GR) '.:J @)oo 65— 63
‘ :4 ZOmA: :4 20mA' @ :V,mV "
@ LAQL._AQEJ :_+_. @ @‘T'IT
E D03 & AR DC10-29V
oy o] B E)élTENTIONDo %5 S
12w ax o ——— -
g@ﬁ 187 (B |0 @it o
| Ll
@‘:I_ osYe @ ] _®Z20mA @eo;c» G9~ILoAD @«RDA:*RD
- S - 2
§07 000 |85 g louwniows
| L
E;@Dm g1 ioRm oM A|§2® +. o | B @)~ sG !‘se
G0 M ke @
l\?l@DOZ:H_:':H‘—:'@ @ :C | mA 16)_ @ @
S@®q L L @) <t laz] | @R 63— €3
Ig'r 14-20mA! 1 4-20mA BSv,mv "
i @ AOB.JL_AQ?_’J L *EA pe O_®‘TI'+—
:@ DO3 & ARt DC10-29V
INCTCOMISINC RICE
1 _OFHGE] [ 1 ©F [[OF
_OHE [>T O [OH
" = )
re lead-out direction <= %éﬁg 8”24 %IE: > Wire lead-out direction
1 _OHG y @F
7 @f (@3
1 [Oh® OF
mozoningd ll inio:
INOZ ORI 2=

Standard terminal base
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Chapter4.WIRING

4 -5 Wiring Diagrams of Standard and Extended Terminal Bases

B Layout of standard terminal

@® ACModel
Instrument  ——————— P ——— —
RStz e S o ;
I | I | I 1 -
SOIGOHE ] A g IDC ] ] ! | I| DC1to5V Analog
-L@ 1] —o— 14tq20m : | o+ input
1 1 1= 1 1 1 ! [ -
Frame ground |! 1 T 1 1 1 : : : _
—r® @1 [sor. QT 4
= || H | :®: A02 | .. DC4to20mA Analog
- 1 iy Ye ;Jof I ] ! '."'—‘: input 2
oor|i D% o BooomA 1| | | — 1| oCrtosv
O iTe N II® @ |
1 11y 1 1 1 1 : :
L Current
DO2 i@_é\ EEL'Q‘.‘J """ ‘Ii' :@T DCmA input
igi i I = N -
Digital ,@_‘? " +,_®, l@. | RTDinput  |Analog
outputs ! h DC4to20mA | |A03 H H .
: :: (o} m: (53 input 1
1 . Py 1 - . 1= ! T~1-
1 I 1 1 M VvmVv. <
| | . <
DO3': ¥ L | G
: 1 : IO Bl *-'\JVoItageinput -
1 1 R g
- : @ :: : N \:'? Thermocouple
b = ——— d e o m — — — — — —————— - \. +,
v/ input
Auxiliary outputs Bk
41020mA
For recorder or
like devices
* On the 2G model, the auxiliary output is on terminals 17 and 18.
On the 5G model, the auxiliary outputs are on terminals 14 and 15, and 17 and 18.
@® DC Model
Instrument
| F=—————— A ————— - ——n
%VZV‘F%S#OPG)ZV _i_@ ::r_Z_G__ __Eci_.|®:_ :- : -
| +— 1 1 -
+ | & b I~ ! P o5y Analog
@ _ o) o lato20mAy | | i+ input 3
: .| T el & -
rame groun 1 i | 1 1 -
—H®  h = @ ko 1@+
— 1 1 1 1 1 1 ! !
— | " s | , |A02 i @ 1 [DC4t020mA Analog
— ] Y e I ] 1 I.-l-—$: i 2
DO1 i O & :il :z?t%zm;i: ! I 1| pcitosv et
| I
[ 1 |l 4+
T ire 0| | G i
' il ' ' | L 1 ! Current
DO2 :@_é\ E:L'Q'.“: “““ ‘Ii‘ @D DCh input ]
| |
Digital '®9 i @'— ey I _
: I h ¥ i :@: RTDinput [Analog
outputs : " DCAto20mA”_ | [A03 g input 1
@ e CH =1
1 11 1 vmV.2S
1 1 I 4
DO3 ': ¥ | 1 G i
: :: : HIR [l '\-'\"Voltageinput
| [N 1 .
- : @ :: : E \:’? Thermocouple
rm e e e —— S - AT
N/ input
Auxiliary outputs |
41020mA
For recorder or
like devices

* On the 2G model, the auxiliary output is on terminals 17 and 18.
On the 5G model, the auxiliary outputs are on terminals 14 and 15, and 17 and 18.
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B Layout of extended terminal

@ With the RS-485 communications interface

satc) i o
o5 oo @] PO MO D{g;
o tosl@! PpeFe] Sl
D18 o_i 'DO7: ‘:T/l_ ii :RDB cations
wotoot® oot |
DI 10 O—E i . EL"E'é':
DI 11 -i-@ i :@ Bias circuit i
DI 12 °_'E'®i —+| — : i
o Coni j
oterminel | BRUSISHgRY

@ UsingtheRS-232C communications interface
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4 -6 Connecting the Power Supply and Grounding

Bl Power supply

@® ACModel
To supply power to the SDC40B, use an instrument-dedicated single-phase
power supply subject to minimal electrical interference.
200/200V
100/100V
Instrument Insulating transformer Line filter SDCA0B
power supply
1 0XO, ®
2 B o, o
1 [ @ @ ®
— Ground — Ground
To other circuits
@® DC Model
Connect the SDC40B DC model to a 24Vde £ 10% power source.
200/200V
100/100V
Insulating transformer Line filter 24Vdc+10% SDC40B

Instrument

power supply _ ® O E(Swer . T\ ®+
Sle Qe g

Ground — Ground

A
50C/60Hz

=1

To other circuits To other circuits

E] Handling Precautions @ If electrical interference proves excessive, we recommend adding an
insulating transformer and/ or using a line filter.
Line filter Yamatake Parts No. 81446364-001

® After carrying out interference reducing measures, do not bundle
the primary and secondary power supply coils together or insert
them in the same conduit or duct.

B Grounding
To ground the SDC40B, connect the GND (FQG) terminal (terminal 3) to a
single ground point without jumpering. If grounding the shield wire or
other lines proves difficult, ground them separately to a grounding
terminal block.
Type : Less than 100Q
Conductor  : Annealed copper wire, min. 2 mm2 (AWG14)
Max. Length : 20m

@ FG terminal

|
—Od)OO l
J__ Grounding = —— 1 1

= terminal block i

Less than
100Q

t

Shieid

fele

E] Handling Precautions To ground the SDC40B, connect the GND (FG) terminal (terminal 3) to
a single ground point without jumpering.
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4 -7 Connecting the Analog Inputs

B Connecting input1
Input 1 is a multi-input type analog input for sensors. Connect as shown
below, according to the type of sensor being used.
® Thermocouple input @ RTDinput

;l_;r

® DCvoltageinput °

E] Handling Precautions @ Do not apply voltage across DC current input terminals 31 and 32.
Doing so causes the SDC40B to malfunction.
® Be careful to connect the input polarities correctly.
® Use shielded cable to connect the input.

B Connecting input 2
To connect input 2, connect an input of either 1 to 5 V DC or 4 to 20mA DC
to the SDC40B as shown below.
® DCvoltage input ® DC currentinput (4 to 20 mA)

E] Handling Precautions @ Do not apply voltage across DC current input terminals 28 and 29.
Doing so causes the SDC40B to malfunction.
® Be careful to connect the input polarities correctly.
® Use shielded cable to connect the input.

B Connecting input 3
To connect input 3, connect an input of 1 to 5V DC to the SDC40B as shown
below

E] Handling Precautions ® Be careful to connect the input polarities correctly.
® Use shielded cable to connect the input.
® Be aware thatinputs 2 and 3 are not isolated.
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4 -8 Connecting the Control Output (Analog Output 1)

AWARNING

® ALWAYS TURN OFF POWER TO THE SDC40B BEFORE ATTACHING OR
REMOVING THE ACTUATOR.

B Using current output (5G)

Connect the current output 5G as shown below.

oad resistance: 600 () max.

B Using position proportional output (2G)

Paying careful attention to the open/close orientation of the switch,

connect as shown below.

E] Handling Precautions @

4-10

Open
su%le

A(AC120V COS4 =0.4)
A(AC240V COS4 =0.4)

eedback resistance

The built-in relay has a limited service life. Avoid setting PID
constants such that the relay opens and closes repeatedly.

When using a 100/200 V AC motor, in addition to the contact rating,
exercise caution with respect to the inrush current. Use an external
auxiliary relay if necessary.

Maintain at least 30cm between the lines connecting the motor
terminals (11, 12, 13) and the feedback resistance terminals (14, 15,
16)

(Do not insert the lines in the same duct or use six-wire cable. Doing
so may cause the SDC40B to malfunction due to electrical
interference when starting up the motor.)

Terminals 14, 15, and 16 need not be connected if there is no
feedback resistance.
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4 -9 Connecting the Auxiliary Outputs(Analog Output 2,3)

AWARNING

® ALWAYS TURN OFF POWER TO THE SDC40B BEFORE ATTACHING OR
REMOVING THE ACTUATOR.

B Auxiliary output of control output 5G

E] Handling Precautions Use shielded cable.

Analog output 2
DC4to 20mA
Load resistance: 600Q). max.

Analog output 3
DC4to 20mA
Load resistance: 600 3. max.

B Auxiliary output of control output 2G

E] Handling Precautions Use shielded cable.

Analog output 3
DC4to 20mA
Load resistance: 600 ). max.

Control output 2G is not equipped with analog output 2.
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4 -10 Connecting the Relay Digital Outputs

Digital outputs 1 to 3 are relay-type digital outputs: DO1 and DO2 are 1a contact, and DO3 is a 1alb
contact relay. They connect to the standard terminal base.

Standard terminal base

Contactrating
01 1a Resistance load
1A(DC30V /AC250V)

Contactrating
02 1a Resistance load
1A(DC30V /AC250V)

Contactrating

Resistance load
2A(DC30V/AC250V)

E] Handling Precautions When switching a small current, connect a bleeder resistance to
obtain a current greater than that of the minimum switching capacity
of the relay.
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4 - 11 Connecting the Open Collector Digital Outputs

Digital outputs DO4 to DO8 are open collector-type. They connect to the extended terminal base.

Extended terminal base

DO 4
Load| & Max. load current: 70mA/output
Load Leakage current at shutoff:
DO 6 0.1mAor less
Load
DO7
Load
DO 8 @
:
External power supply
+ri| =
L
DC10 to 29V

E] Handling Precautions ® Always connect terminal55 to the positive (+) terminal of the
external power supply. Failure to do so renders the open collector
digital outputs inoperative.

® Do not short circuit the positive ( +) terminal of the external power
supply to terminals49 to 53 on the SDC40B. Doing so causes the
open collector digital outputs to malfunction.

® When connecting a semiconductor load such as a programmable
controller (sequencer), select a module in which the current
directions match.
Use one made inoperative by the leakage current produced when
the digital outputs are shut off.
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4 -12 Connecting the Digital Outputs

The SDC40B is equipped with 12 digital inputs (DI). Eight of these are provided on the extended
terminal base. To wire, connect across both the standard terminal base and the extended terminal

base.

Standard terminal base
Extended terminal base

g\Contact

3\Contact

3\Conta ct

g\Contact

E] Handling Precautions @ The digital inputs on this unit are provided with a built-in power
supply (open voltage type, 12V). Always use no-voltage contacts
externally.

® For the no-voltage contacts, use gold contacts or other relays that
switch on small currents. Other types of relay contacts may not
switch. Use contacts that have ample margin over the minimum
switching capacity with respect to the current and open voltage
ratings of contacts provided on the SDC40B.

¢ |f using semiconductors (open collectors, etc.) as no-voltage
contacts, use one that maintains a potential of no more than 3V
across the contacts when actuated, and a leakage current of no
more than 0.1mA when shut off.

® The digital inputs (remote switch inputs) of all SDC40 series units
(SDC40A, SDC40B, and SDC40G) can be connected in parallel. If
connecting them in parallel to another instrument, carefully check
the requirements of the other instrument before proceeding.

@ Cut-out diagram of the SDC40B internal circuits that connects the digital inputs
Standard terminal base Extended terminal base

Digital
input

Digital
input
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4 -13 Connecting the Communications Interface

Depending on the model, the SDC40B is equipped with either an RS-232C communications interface or
an RS-485 communications interface.

E] Handling Precautions The SDC40B operates as a slave station.

B Connecting to an RS-232C communications interface

Extended terminal base

E] Handling Precautions ® Connect the slave station to the master station in a single-drop
(point-to-point) configuration.

® The slave station cannot be connected in a multi-drop
configuration.

® Set the slave station address to a number other than 0.

B Connecting to an RS-485 communications interface

Extended terminal base

E] Handling Precautions ® The slave station can be connected in a multi-drop configuration.
® Always set a unique address to each slave station.

® Attach terminating resistances (a total of four when connecting a 5-
wire system) to the ends of the communications lines. Use 0.5W or
greater terminating resistances of 150Q * 5%.

® If connecting three lines, short circuit terminals 57 and 59, and 58
and 60.

® Do notshort circuit the RDA to RDB and SDA to SDB terminals.
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@ RS-485 5-wires system interconnection diagram
SDCA40B slave station

Terminating resistance

Terminating resistance §

[~

1

Shield , +1--+ 1

N
Master station E___ L1/

[~
% SDC40B slave station

Shield

Terminating resistanceé | |
Terminating resista nceé

f

Attach 0.5W or greater terminating resistances of 150Q *5% at each end
of the communications lines. Ground the shield FGs at one end in one
location, not at both ends.
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@ RS-485 3-wires system interconnection diagram

SDC408B slave

Terminating resistance

Master station l,

Terminating resistance é

Attach 0.5W or greater terminating resistances of 150Q £ 5% at each end
of the communications lines. Ground the shield FGs at one end in one
location, not at both ends.
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4 - 14

Corrective measures

B Sources of electrical interference

The following list notes common sources of electrical interference.
(D Relays and contacts

@ Solenoid coils and valves

® Power lines (esp. those carrying more than 90V)
® Inductive loads

® Impedances

® Motor commutators

(DPhase angle control SCR

Wireless communications equipment

(® Welding irons

@0 High-voltage ignition devices

B Electrical interference suppression measures

4-18

® Use a CR filter to suppress fast-rising interference.
Recommended CR filter: Yamatake Parts No.81446365-001

@ Use a varistor to suppress high-amplitude interference.
However, exercise caution when using a varistor as it short circuits
upon malfunctioning.
Recommended varistors:
Yamatake Parts No. 81446366-001 (for 100V)
81446367-001 (for 200V)
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Isolating Inputs and Outputs

The internal isolation of inputs and outputs on the 5G and 2G models is shown below. In these figures,

the solid lines enclose mutually-isolated sections. Those sections bounded by dashed lines are not

isolated.

B Control output 5G

Loader Jack

Input 1 (AIR1)
(full multi-input)

Input 2 (AIR2)
(4to20mA/1to5V)

Input 3 (AIR3) :
(1to5V) 1

-, ——

Coader communications |
/0

12 digital inputs

Digital

circuits

Analog output 1(AO1)
(control output, 4 to
20mA)

Analog output 2 (AO2)
(auxiliary output, 4 to
20mA)

Analog output 3 (AO3)
(auxiliary output, 4 to
20mA)

Digital output 1
(relay output 1a)

Digital output 2
(relay output 1a)

Digital output 3
(relay output 1a1b)

TTTT? TITTTITITTT

Communications /O
(RS-485 /RS-232C)

Digital outputs 4to 8
(open collector outputs)

E] Handling Precautions The loader jack unit is not isolated from the digital circuits. The loader
cap must be replaced when the jack is not used.

Bl Control output 2G

Loader Jack

E] Handling Precautions The loader jack unit is not isolated from the digital circuits. The loader

Input 1 (AIR1)
(full multi-input)

Input 2 (AIR2)
(4to20mA/1to5V)

-, ——

Input 3 (AIR3) :
(1to5V) 1

Coader communications |
/0

12 digital inputs

Digital

circuits

Analog output 1(AO1)

(control output,
1crelay x 2)

Motor feedback input

Analog output 3 (AO3)
(auxiliary output, 4 to
20mA)

Digital output 1
(relay output 1a)

Digital output 2
(relay output 1a)

Digital output 3
(relay output 1a1b)

LT T YTTTIT I

Communications /O
(RS-485 /RS-232C)

Digital outputs4to 8
(open collector outputs)

cap must be replaced when the jack is not used.
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Chapter5. FUNCTIONS AND SYSTEM CONFIGURATION
5-1

Outline of Functions

DigitroniK SDC40B operations can be divided into the three following types of functions.

® Input processing functions

¢ Computational processing functions, and

® Output processing functions
Each of these basic types of functions has its own built-in, specialized processing functions that allow
SDC40B users to select the processing that suits their applications and individual instrumentation
specifications.
The SDC40B’s computational processing functions consist of 50 computation processing blocks called
“Computational units”. These computational units are assigned a total of 80 types of computational
expressions (described in Chapter 6. COMPUTATIONAL EXPRESSIONS), and are interconnected in a
configuration that enables them to execute a variety of computation control functions.
Data used to select the different computations is called “Configuration data” and is divided into the
categories shown on the following page. “Configuration data” is written to the SDC40B’s
memory(EEPROM) by the loader. In addition to “Configuration data” there is “Monitor data”, used to
monitor actual system input and output.
The figure below shows the relationship between Configuration data and the various processing units.
The figure on the following page shows the relationships between the SDC40B’s internal programs and
computational data. System programs are stored in the SDC40B’s system PROM. Configuration data,
generated according to instrumentation specifications in the loader, is stored in the SDC40B’s
EEPROM. Configuration data that requires updating, such as operation conditions data, is updated
from consoles as required during operation and retained in the EEPROM, even when power outages

occur.
Input processing data
Digital input processing |Com putational unit data | |Output processing data
data
Analog input ‘ ‘ ‘ Analog output
Input processing Computation processing block Output processing block
Input Output
AR 1 proce- —0 O—}ﬂ O+J o proce- AO 1
ssing Computa- PO--- Computa- O ssing Motor feedback
AR 2 —-O | O o 2G
block tional unit tional unit (2G output)
AR 3 —0 T \ T O A0 2
1 \ 1
: AN : O— AO 3
.. . 1 A 1
Digital input ! \\ ! Digital output
DI 1 ZZ : AN : (o :I DO 1
A Y
A Y
DI 2 Ot DO 2
1 1 o_’J -’O'_' O+J +o ! ! !
: : o Computa- o Computa- : : :
| | tional unit tional unit | | |
DI 12 (O 1 Ot —>® DO 8
| Computational expressions (approx. 80) | Setup data
Protect
UF key processing data
Trend processing data
Linearization | |Variable parameters || Control
Engineering unit ;
data pa?ametersg SZEPUtat'O”aI
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5-2

® Program configuration

System programs
(PROM)

Loader settings
(EEPROM)

Console settings
(EEPROM)

Basic programs

Setup data

Protect

UF key processing data

| Input processing programs

Input processing data

Digital input processing data

|Output processing programs

Output processing data

|Com putation processing programs

Computational unit data

Setup data

Protect

UF key processing data

Trend processing data
|

Input processing data

Digital input processing data
|

—

Linearization data

Linearization data

Variable parameters

Variable parameters

Engineering unit parameters

Engineering unit parameters

Control computational data

Control computational data

PID parameters

PID parameters

Self-diagnostic programs

Loader viewing

Console viewing

|ID data

ID data

Computational unit monitor

Input/output signal monitor data
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5-2 Types of System Data

The SDCA0B’s system data is arranged according to the following categories.

Design data

Configuration data

L_| Control data

Computational unit monitor data

Monitor data —

L Input/output signal monitor data

@® Designdata
“Design data” is divided into the computational unit data and output
processing data categories. The former specifies types of computational
expressions and the connection configurations for computational units and
the latter specifies the types of signals to be output.
These data types can be set only from a personal computer (PC) loader,
they cannot be set or viewed from the system console.

@ Control data
“Control data” is mainly used for computation processing.
It can be set from both the loader and console, although certain types can
be viewed only.
Trend processing data is set by the PC loader, and cannot be set or viewed
from system consoles.

@ Computational unit monitor data
Used to monitor actual values being input to computational units,
“Computational unit monitor data” is also used for configuration data
debugging operations.
Computational unit monitor data can be viewed from the system console
and with the data trend function of the PC loader.

@ Input/output signal monitor data
“Input/output signal monitor data” is used to monitor the analog
input/output signals, digital input/output signals and PID controller
input/output signals. It can be viewed from the system console and with
the data trend function of the PC loader.
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5-4

@ Categories of configuration data

Configuration data

Design data

Computational unit data

Output processing data

Control data

Setup data

Input processing data

Control Computational data

PID parameters

Linearization data

Variable parameters

Engineering unit parameters

UF key processing data

Digital input processing data

ID data

Protect

Trend processing data

@ Categories of monitor data

Monitor data

Computational unit monitor data

Input/output signal monitor data

Specifies computational expressions and connection
configurations

Specifies configurations for outputting signals.

Specifies control type and computation cycle.

Specifies input processing type

Specifies PID groups and types of PID computation.

Specifies control parameters for PID groups 0 to 7.

Specifies line shape and three table types;
linearization, PTB and TTB.

Specifies coefficients and constants used in
computation processing. )

Fodur parameter types; percentage, time, flag and
index.

Parameters for making settings in engineering units.

Done internally using percentage (%).

ﬁpecn‘les either of two functions assigned to each UF
ey.

Specifies DI1 to DI12 for use as index data.

Specifies data items not contained in EEPROM such as
hard\évare type, ROM ID, ROM item and ROM revision
number.

Specifies keylock settings.

Specified using the PC loader’s data trend function.
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5-3 Principles of Operation

Noise in the analog signals is removed by the input filter circuit. The signals then undergo A/D
conversion and are stored in the input register. Noise is removed from the digital signals in the input
buffer and the input values are then stored in the input register.

The CPU performs computation processing according to system programs, configuration programs and
input register data, and outputs results, which are stored in the output register.

Analog signals are output in two forms, current output and position proportional output. After D/A
conversion, current output is output in the 4 to 20mA range via the output buffer.

With position proportional output, the CPU compares the output values and motor opening input
values and operates the relays (on/off) to ensure they both match.

System
PROM
_ Input AD Input Output D/A Output
Analoginput | filter converter register registel | converter| |buffer [Analogoutput
circuit circuit
T — > - — 1

Kl —> 2

- -
3 —>|  |> /\ N ;

|EEPROM|—>| RAM |
A A

Input | ) Output
Digital input | buffer buffer | pigital output
1 —| circuit > circuit | — w1

2 —> —_—2
: | Super-capacitor backup | :

- [w]d o] —

(before operation) (during operation)
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5-4 Input Processing Functions

The SDC40B can connect up to three analog input signals having the following functions. Input
processing can be inhibited by specifying the not used setting in “Input processing data”.

e Example of temperature and pressure compensation

AIR 1 AIR 2 AIR 3
Raw input data Q Q Q
Y Y Y
Linearization | TBL | | TBL | | BL |
Temp. comp. | r.comp | [T.comp | | T.comp | nputprocessing
u
functions
Press. comp. | P.COMP | | P.COMP | | P.COMP |
Sqr.-root extraction | SQRT | | SQRT | | SQRT |
Y Y Y
Digital filtering '?I'fT' 'FDIIET' I?:ET'
Y Y Y
o o o
Processed inputs Al 1 Al 2 Al 3

The figure below shows an example of applying temperature compensation and pressure compensation
operations to flow rate input signals during the measuring of gas flow rates.

Whether or not processing is enabled and the data settings used for the processing performed by the
various input processing functions are determined by “Setup data” and “Input processing data”
settings.

e Example of temperature and pressure compensation

Raw inputdata Linearization Temp. comp Press. comp. eSXCjcrr;gi(())tn f?l'ég::zlg Zrﬁlc:ljzg

Flowrate O

signal
O+ TBL 1

i

DIG.

-
;
;
;
!

o o o FILT Al 3
AIR 3 O— TBL 2 p
O TBL 3 T.COMP P.COMP SQRT

Temp.signal ! |
@ I T nput |-AL_1 |
AIR 1 processing :
|
. 1
o-_ressuresignal— e A2 2

AR 2 processing
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B Approximation by linearization table(TBL)

Linearization table approximation can be used to express analog inputs
AIl to AI3 in line form.

Three linearization table operations are provided as computational
expressions and the table to be utilized is selected according to the
computation. A maximum of 16 points can be defined for each linearization
table (TBL1 to TBL3).

Two or more linearization tables can be connected in chain format to
function as a single table. The definitions for point coordinates (X:input,
Y:output) and chain-connections are selected using “Linearization table
data” settings which can be modified from the console, even during SDC40B

operation.
YN

D 4 TR 7'/’

Output Linearization tables 1 to 3

Y. F—-
! I

X4 Input Xn-1
B Temperature compensation (T. COMP)
The following expression is used to calculate temperature compensation
for the flow rate signal during flow rate measurement.

Design temp. (target temp.) + constant
“Currenttemp.” + constant

As indicated by the expression above and by the example on the preceding
page, a current temperature signal is needed to calculate compensation.
An analog input number (from 1 to 3) is selected as the temperature
compensation input value when making the “Input processing data”
setting. Select "0" as the temperature compensation input value if
temperature compensation is not being applied

The SDC40B processes the three analog signals ordered from All to AI3.
Temperature signals must be processed prior to flow rate signals. This
means earlier numbers must be assigned to temperature signals in order to
effectively compensate the temperature of flow rate signals. If the flow rate
signal is AI2, for example, the temperature signal must be AIl.

The design temperature (target temp.) is also set using “Input processing
data”. Temperature compensation can be selected using either of the
following two types of engineering units, shown below with their
computational constants.

°C : constant = 273.15
°F : constant = 459.7

Current temperature signal settings are also of importance. “Setup data”
is used to select the unit (°C or °F) for the temperature signal’s AIl
thermocouple range and resistance temperature detector (RTD) range. In
this case, the “Input processing data” setting that specifies the engineering
unit for temperature compensation for the flow rate signal cannot be set, as
it rendered invalid. When the current temperature signal is in the AIl,
Al2 and AI3 linear range, set it as the temperature signal by specifying the
decimal point position of the displayed measuring unit, the lower limit
(0%) and the upper limit (100%) in “Input processing data”.

*x|---——--—-—--—-—-——————

Compensated flow rate signal = X “Flow rate signal”

5-7



Chapter 5.FUNCTIONS AND SYSTEM CONFIGURATION

B Pressure compensation (P. COMP)
The following expression is used to calculate pressure compensation for the

flow rate signal during flow rate measurement.
“Current pressure” + constant

Compensated flow rate signal - X “Flow rate signal”
Design pressure (target pressure) + constant

As indicated by the expression above and by the example on page 5-6, a
current pressure signal is needed to calculate compensation. An analog
input number (from 1 to 3) is selected as the pressure compensation input
value when making the “Input processing data” setting. Select "0" as the
pressure compensation input value if pressure compensation is not being
applied.

The SDC40B processes the three analog signals ordered as AIl to AI3.
Pressure signals must be processed prior to flow rate signals. This means
that earlier numbers must be assigned to pressure signals, in order to
effectively compensate the pressure of flow rate signals. Thus, in a case
where both temperature and pressure compensation are applied, assign
the temperature signal to Al1, the pressure signal to AI2 and the flow rate
signal to AI3.

The design pressure (target pressure) is also set using “Input processing
data” Pressure compensation can be selected using the following five types
of engineering units, which are shown below with their computation

constants.
MPa :constant=0.101325
kPa : constant = 101.325
Pa : constant = 101325

kgf/cm2: constant = 1.03323

mmH;,0 : constant = 10332.3
Current pressure signal settings are also of importance. Set the pressure
signal in the Al1, AI2 and AI3 linear range by specifying the decimal point
position of the displayed measuring unit, the lower limit (0%) and the
upper limit (100%) in “Input processing data”. Do not set the pressure
signal in the AIl thermocouple range and resistance temperature detector
(RTD) range.

B Square root extraction (SQRT)
The differential pressure measured at the orifice of a differential pressure
flow meter is normally directly proportional to the second power of the flow
rate signal, so square root extraction is used to calculate fractional signals
when required. Whether or not square root extraction is applied is
specified in “Input processing data”. Square root extraction comes with a
drop-out function, which outputs 0% when the square root extraction input

falls below the drop-out value set in the “Input processing data”.

Square root extracted outputs (Y) Y =(X/100) "2 100

I 1 > nput (X)
le—>! 100%

Drop-out value
(0.0 to 100% variable range)
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M Digital filtering (DIG.FILT)
The digital filter is used to remove the process noise that gets impressed on
the input signal. As shown in the expression below, the digital filter is
based on the following primary delay operation.

x Input T:filter constant

Output>
T+TxS$ S:Laplacian

The filter constant is set using “Input processing data” settings. Entering
0.0s as the constant disables digital filter operation.

N /\/\/\ ouT | T~ T~

> Time > Time

E] Handling Precautions ® The engineering units that can be used for processed inputs (Al1 to
Al3) are limited tothe -10.0to + 110.0% range.

® Temperature and pressure compensation computations are
calculated using values expressed as engineering units.
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5-5 Computational Processing Functions

The SDC40B contains 50 computational units capable of executing approximately 80 computational
expressions that can be used in any desired combination.

S
I [aDD| i
o O o ©0 : !
[H1 | H2 [H1 | H2 ! .
1
1 | —O A | —O : 1
Pl ———————- P1 ! MUL |
—O —O 1 1
P2 P2 i DIV i
L | : :
o N 0 | |
A ' | :

1 N 1

: | | |
o O N o O | |
[H1 | H2 . [H1 | H2 ! !
10] - NEY | o ! ! !
Pl -———————- P1 1 ' 1
B o | i
v o | ) Losee]
1 1
| | 1Computational !

© _computational units (50) © lexpressions (approx. 80)

The various computational units are designed with four input lines (H1, H2, P1 and P2) and a single
output line. How many of its lines an computational unit uses depends on the computational
expression assigned to it. Refer to Chapter 6. COMPUTATIONAL EXPRESSIONS for descriptions of the
lines and their individual functions.

The computational units are named according to the computational expression they are assigned. A
computational unit assigned the ADD computational expression, for example, is referred to as an
[ADD computational unit].

Bl Determining computational functions (computational unit data settings)
Configuring the desired computational functions requires deciding on
which computational units to assign which functions.

The sample control operation shown below requires the computational unit
configuration illustrated on page 5-11. Being able to configure operation in
this manner allows a single SDC40B computational unit to perform the
processing normally done by systems that combine controllers,

computation devices and other auxiliary units.
Setvalues Control operation
Process variables * The example shows a loop

N Tracking input . . .
—>| PID I: racking inpu configuration in which PID,

based on an external signal, is
performed on control variables
I(_}'?i\ghsﬁ:?:::)/ ~< Upper limitvalue cf)mprising the sum of two

) signals.

] - Upper and lower limits are
Highselector/ | | it value applied to automatic control
(low limiter) output.

- Manual operation can be
< Manual performed regardless of these
operation limit values.
- Final stage output, required
Manual 1 to enable smooth changeover
output E | E]l from manual to automatic
operation, is fed back to the
PID computational unit.

N

N
~L

=H=R 1
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@ Design sheet (computational unit configuration)
AR 1T AIR2 AIR 3 Control type: 1 PID (cascade-connected)
¢ @ 9

r.l_._;c_._._.__._._!
L Input processing |

e ——— e

I I I
Al1o © (PAI 3
1Al 2| i Computational processing functions

r T
¥y
| o o
1 W1 [ R2
1
ADD:OUT=P1sH1+P2sH2| ! [1] |0 <----- \’ y B
U1 = AsAl 1 +B%Al 2 : s _Fg <~ j Addition coefficients
' Laoo [ N
! | :———— Upper limit value
| ? | [_'El Lower limit value
Lon Lo Lo
RSP 11 1 PV 1 1 :
Y v P
o O Lo
[H1 | H2 |
2| P
—O=<-d--7-—- 1
P1 o !
PID 1 Lo !
| 1 | I :
Qr-===--- ! l '
1
r=- 1 F=—- : F=—- 1
1
Y v T A | T i
o O ' o o ' o o !
[H1 | H2 LI LI i
1 | 1
3 | : 4 | : 5 | —o(——?
1 1
* 1 « 1 _Fg :
LSIE ! HfE ! M?N OFF 1
1 1
o i o i o) i
A A 'r _________ J

r inq |
LOutput processing |

The following page shows a sample of a filled-in design sheet. Once
computational unit configuration (see figure above) has been determined,
the names of computations assigned to each computational unit and the
names of input signals connected to individual input lines are entered for
each operation unit included in the design sheet’s “Computational unit
data”. The formats for signals connected to individual input lines varies
with each computational expression.

Such system constants as the coefficients and limit values, represented by
A through D in the figure above, that can be modified during operation are
set as “Variable parameters” and “Engineering unit parameters”. The
following page shows a sample of how variable parameters are filled in.
The SDC40B provides 40 percentage parameters (-999.9 to +999.9%), 10
time parameters (0.0 to 6,000.0s), 20 flag parameters (Off, On), 10 index
parameters (0 to 30,000) and 16 engineering unit parameters.

Constants for A to D above, which are set only once and not modified
during operation, are referred to as fixed parameters.

There is no restriction on their number and they can be used whenever
required. The fixed parameters also come in the 4 percentage (-999.9 to
+999.9%), 10 time (0.0 to 6,000.0s), 20 flag (Off, On) and 10 index (0 to
30,000) types, which are selected for input lines according to requirements
of the individual computational expression.
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e Sample filled-in design sheet

) Computational ) ) ) .
Computational expression H1input H2 input P1input P2 input
unit No. signal name | signal name | signal name | signal name
Name No.

1 ADD |1 Al Al2 PPAQ1 PPAQ2

2 PID1 19 Al3 UoVvo1 UoVvo5 OFF*

3 LSE 11 Uuovoz2 90.0* — -

4 HSE 10 Uuovo3 10.0* - -

5 MAN |18 uovo4a 0.0* AO1 OFF*

6

* Fixed parameters
EANOTE
Refer to M List of computational expressions (page6-2 to 6-4) for a
detailed description.
e Sample of variable parameters filled-in
Variable parameter name Value
PPAO1 30.0(%)
PPAO2 70.0(%)
§
TPAO1 300.0(s)
TPAQ2 6.0(s)
§

The internal signals that can be used as input for the computational units
used to configure computational expression functions are shown in the
M List of internal signals (page6-5). They possess the percentage, time, flag
and index data formats.

As with the variable and fixed parameters, the data formats for internal
signals connected to input lines are determined by the type of computation
expression. Although the preceding example shows an computational unit
assigned an arithmetic computation, the SDC40B also includes logical
computations, as well as logic circuits (including relays) normally
configured externally, which can be configured using the computational
functions.

B Control computation settings

The SDC40B provides two PID computational expressions, PID1 and PID2.
Only one of the available 50 computational units can be assigned to each
computation. The computational unit assigned to PID1 becomes controller
1 and the unit assigned to PID2 is controller 2. The two units together are
referred to as either the PID computational units or simply the controllers.
In addition to it’s principle control computation, PID computational
expressions include such added functions as PV, deviation alarm detection
and ratio computations. The PID computation modes, control methods and
added functions must be specified using “Control computational data”
settings. “PID parameters” must also be used to specify PID control
codstants. The following two PID computational modes can be specified
using “Control computational data” settings.

- Normal PID (deviation derivative)

- Derivative-based (measured value derivative) PID
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® Normal (deviation derivative) control computation mode

Normal PID performs derivative operations on deviations (SP-PV).
This type also allows creation of a dead band by setting a deviation level
limit below which PID computation is not performed (held).

H 1 H 2
Remote setting signal O O PV
(RSP)
Ratio settingvalue ©t-----———------ RATIO | | PVALMH |-=====-1 L —O Value specifying
Biassettingvalue = ©@f------—----——1 BIAS I‘:g?ter PValarm
l PV.AM ———————— L —O Value specifying
_ CAS lower PV alarm limit
RSP = fati -AUTO/ VAN 7TV
H1x % +Bias A
Y Y
| DEV.ALM |- --------- - —O Value specifying
Value specifying PID group o----- 1 deviation alarm
! Y
Value specifying dead ot--| |------ .| GAP |
band Group
selection
Y
Value specifying proportional band  O---1 - — —
Value specifying integral time o-- L PID
Value specifying derivative time O---- R B A L _o Value specifying

Value specifying output deviation limito-- -1 - — gg;:naatlignr reverse
Value specifying upper integral time  O---1 - —

imit

—OP1 tracking input
*1

Value specifying output deviation
rate limit

_® P2 tracking
MAN /1M changeover
MDCHG *2 signal *1

O

ouT

*1 Used for configuring the auto-tracking function.
*2 Mode change(Auto, Manual, Cascade, Follow, Interlock manual)
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® Derivative-based (measured value derivative) control computation mode

As shown in the figure below, derivative-based (measured value
derivative) PID performs only derivative operations on measured values
(PV). It does not perform derivative operations on set values (SP).

In addition, the derivative-based PID has no dead band processing

capability.
H 1 H 2
Remote setting signal O O PV
(RSP)
Ratio setting value O ———— raTiO | | PVALMH [F-=-=-===--- - -0 Value specifying_ _
Bias setting value Od-=—=—=—=—————— ] BIAS upper PV alarm limit
Value specifyin
RSP = ‘J’CAS PV.ALM.L | _________ ™ Olower PQ/ ala):'m%imit
Ratio .. - AUTO/MAN /1M
H1x Bias
100 A
Y Y
| DEV.ALM |'-- -------- - -O Value specifying
deviation alarm
o Y
Value specifying PID o----- T
group : Y | b
Value specifying proportional band o] __ G |
rou
Value specifying integral time od---- selecfion - Pl
Value specifying derivativetime O ==—1 - | --O :l/g:":: S|pencéf¥é32rse
Value specifying upper integral time o-{— — — - . ala
I|m||t o . . operation
I\_/%_gce specifying lower integral time o{---- -
mi
AMV V
[+ ]
MV
NN FAPR e ¥
\ OFF ON tracking input *1
Value specifying output deviation \
limit. Specrying outp et---4  p---- -| DRL | a
P2
tracking
MAN/IM changeover signal
MDCHG *2 *9

O

ouT

*1 Used for configuring the auto-tracking function.
*2 Mode change(Auto, Manual, Cascade, Follow, Interlock manual)
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B Manual output computation settings
The SDC40B provides a manual output computational expression that

enables output to be controlled manually from the system console. This
computation is also referred to as MAN, or manual computation.

Only one of the 50 computational units can be assigned to the MAN
computation. The figure below shows the configuration of a MAN
computational unit.

Upper computational unit output Follow input
H1 (p) H2
OAUTO /CAS
MAN /1M
>0, O
\$ FOLLOW
ON
OFF O\ 0= Pme
~~~~~ tracking input *1
vy AMV \5"‘|

9Em| | for

P2
Output —®tracking changeover
increase/decrease signal *1
* Initial *2

Y

O

ouT

*1 Used for configuring the auto-tracking function.
*2 Power ON
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® Examples of MAN computational unit and analog output (AO) connections
The diagrams below show examples of PID computational unit, MAN
computational unit and analog output (AO) connections.

1.MAN computational unit directly connecting AO1 2.MAN computational unit connected to AO1 via switch

RSP PV RSP PV
Vo v
PID <—OFF PID -
r Oy
—-—— (_f\_
MAN ~<«—PT—OFF MAN -
_l—r\_r\_

A Y ¥

SW | Switching signal
¥ v
o—— o—
AO1 AO1
3.Computations inserted between MAN 4 Computations inserted between MAN computational
computational unitand AO1 unit and AO1 (when Al provides output feedback)
RSP PV RSP PV
—-— —-—
PID PID
f ~<—OFF f ~—OFF
~—— ~————
MAN MAN
~<—OFF ~—OFF
] A ! A
Py Compensation Py Compensation
v * parameter v * parameter
Normal Reverse Normal Reverse
compensation compensation compensation compensation
computation computation computation computation
¢ A A é t
O
AO1 AO1 Al2

With compensation parameters, normally the same values are input for both normal
compensation computations and reverse compensation computations.
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B Determining the computation processing cycle
The SDC40B performs computation processing according to fixed cycles.

The computation cycle is set by entering the code number (see table below)
of the desired cycle length in [setup datal. Note that the processing times
(an absolute number) must fall within the allowable processing time (an
absolute number) set for every SDC40B processing cycle. Otherwise, actual
processing times will exceed computation processing cycles and may result
in a computational overload error.

D The total processing time (an absolute number) of all computational
units is calculated.Processing times vary according to computational
expression; refer to Chapter 6. COMPUTATIONAL EXPRESSIONS for
details.

Allowable processing time
Processing (an absolute number)

Code |cycletime
Without CPL With CPL
1 0.1s 110 90
2 0.2s 260 220
3 0.3s 410 350
4 0.4s 560 480
5 0.5s 710 610

(@ The total analog input processing time (an absolute number) specified
by the input processing function is calculated according to the table
below. If the input is set to not used, temperature compensation,
pressure compensation, square-root extraction and linearization table
approximation processing times are all set to "0".

Input Input Input
processing 1 | processing2 | processing 3
No Yes No Yes No Yes
Input used 0 18 0 12 0 12
(ompenaation | O | 2 [ o | 2| 0| 2
compensation | O | 2 [ 0 | 2] 0| 2
otracion " o |3 |0 |3 |03
Ifzianegrization 0 6 0 6 0 6
approximation
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5-6

Output Processing Functions

The SDC40B is capable of multiple analog and digital outputs.

Models capable of 5G output (current output) are designed to output three analog signals in the 4 to
20mA range.

Analog output signal 1 (AO1) is referred to as the control output and analog outputs 2 and 3 (AO2 and
AQ3) as auxiliary outputs.

Models capable of 2G output (position proportional output) are designed to output a set of two types of
digital relay outputs used for motor control and one analog signal in the 4 to 20mA range.

Analog output signal 1 (AO1) is referred to as the control output and analog signal 2 (AO2) is not

installed. Analog signal 3 (AO3) is referred to as the auxiliary output.

There are three digital relay and five digital open collector output signals.

Signal type Snig:,ael Description
5G control output 2G control output

Analog output signals | AO1 4 to 20mA current output Position proportional output

AO2 | 4to 20mA current output Not installed

AO3 410 20mA current output 410 20mA current output
Digital outputsignals | po1 Relay output (contact 1a) Relay output (contact 1a, 1b)

DO2

DO3 | Relay output (contact 1a, 1b) | Relay output (contact 1a, 1b)

DO4 | Open collector output Open collector output

308

The following signals are output when power is turned on (until display and control start) and during

the loader configuration mode

5-18

Signal Output state
Signal type name
5G control output 2G control output
| ianals 1201 [2:4mAmax. Relay 1 off
Analog output signals Relay 2 off
AO2 | 2.4mA max. Not installed
AO3 2.AmA max. 2.AmA max.
Digital outputsignals | DO1 | all off all off
§
DO8
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Modes

The SDC40B possesses the following operating modes.

Normal

operation Auto
— Manual
Modes — Cascade
. — Follow
m n
opee,-;g»cieo:y Interlock manual

Loader configuration

B Mode transitions

Power off

Hot start
Cold start

A

Loader
configuration

*

/Normal operation

/

-

Cascade

_,/_
R Interlock

manual

1M
/Follow
m—~s C A _~-—~( A M _~—~J
7 N NE—7 AN
/ Ay / Ay / Ay
! \ ! \ !
| Cascade | | Auto | 1 Manual |
\ ! \ ! \ !
\ / \ / \ /
AS d AS d AS d
S S S
b wt

. AUTO

: Okey or auto mode selection signal

: &key or manual mode selection signal

: &key or cascade mode selection signal

: follow mode selection signal

: follow mode disabling signal

: self-diagnostic based failure detection

: reset signal

: starts and terminates configurations when loader is connected
: power ON

: See Section 7-1 Operating the SDC40B (page7-1).
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B Normal operating modes

@ Auto mode (AUTO)
A “Fixed value control mode”, in this mode the PID computational unit
performs PID computations using LSP (local SP) values, set by the
console’s @key, @key, ®key and ®key, as target values.
The console’s AUTO LED lights while the auto mode is active.

@® Manual mode (VIANUAL)
In this mode, the PID computational unit performs only integral
operations, the MAN computational unit’s output is latched and the
console’s ®key, @key, ®key and “key can be used to modify output
values. The console’s MAN LED lights while the manual mode is active.
The manual mode cannot be enabled unless the MAN computational unit
has been registered.

@ Cascade mode (CASCADE)
A “Cascade control mode”, in this mode the PID performs PID
computations using the RSP (remote SP) values, input via line H1, as
target values.
This mode allows output from other computational units or external
signals to be input through the PID computational unit’s H1 line and used
as remote SP (RSP) values.
The console’s CAS LED lights while the cascade mode is active.

@® Follow mode (FOLLOW)
In this mode, the MAN computational unit directly outputs the signal
(follow signal) input through its H2 line.
In a configuration where an analog signal is input via the MAN
computational unit’s H2 line, the follow mode can be used to allow the
analog signal to alter the MAN computational unit’s output.
Enabling the follow mode requires a follow mode changeover signal
(external contact signal or internal flag data signal) and the signal to be
followed (follow input).
The console’s FLW LED lights while the follow mode is active and
indicators for the preceding auto, manual and cascade modes remain
unchanged. The auto, manual and cascade modes can also be enabled
during follow mode operation.

B Emergency operating modes
The interlock manual mode is available as an emergency operating mode.

@ Interlock manual mode
The SDC40B switches to this mode when self-diagnostic functions detect
analog input over-range, computational overflow or computational
overload during normal operation (in the auto, manual, cascade or follow
modes).
Once the SDC40B switches to the interlock manual mode it cannot return
to normal operation until one of the following conditions is satisfied.
® Setup’s i I issetto .
® Cause is corrected and RST computation resets the system.
@ In the case of cold start, power is applied after the cause is removed.
The manual mode is the default mode when normal operation is reenabled.
However, if the MAN computational unit is not registered, the SDC40B
defaults to the auto mode.
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B Loader configuration mode
This mode is used to transfer and store configuration data when a loader
unit is connected to the SDC40B.
The loader configuration mode is automatically controlled from the loader.
Refer to the User’'s Manual SLPC4B Smart Loader Package CP-UM-1681 for
a detailed description.
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Control Types

The SDCA0B provides the following control types.

Control type

Control type 0

Control type 1

Control type 2

Control type 3

PID1 (local) format

PID1 (cascade) format

PID2 (controller 1 for R/L switching) format
PID2 (controller 2 for R/L switching) format

The different types are selected using “Setup data” settings. LSP (local SP/local setting) values refer to
the PID computational unit’s internal SP values. RSP (remote SP/remote setting) values refer to the

PID computational unit’s externally input SP values.

Bl Control type 0

B Control type 1

5-22

PID1 (local) format

Switches between LSP and RSP values to control measuring devices
equipped with a single PID computational unit.

(Assigns only one of the 50 computational units to perform PID1
computational expressions.)

H2
(@)
- PV 1
SP 1 -~
F—>» DEV 1
¢-———————= L - > MV 1
PID1 computational Y
unit o
ouT

PID1 (cascade) format

Switches between LSP and RSP values to control measuring devices
equipped with a single PID computational unit.

(Assigns only one of the 50 computational units to perform PID1
computational expressions.)

H1 H2
(@) (@)
| Ratio/bias |
Rsmi ¢--——d-——=>pV 1
CAS

SP | <€———f-———mm

PID }—-————) DEV 1

¢——=—===- ———=3 MV 1
PID1 computational
unit
Y
o]
ouT
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B Control type 2

PID2 (controller 1 for R/L switching) format

Establishes 2 PID computational units in a single measuring device.
Controller 1 of the PID computational units switches between LSP and
RSP values to perform control, while controller 2 uses only RSP values
to perform control.

(Assigns two of the 50 computational units to perform PID
computational expressions.)

H1 H2
(@) (@)
I
1
| Ratio/bias |
RSP 1 i ! G > PV 1
CAS

SP1 <€—{-mmmm e

PID } —————— > DEV 1

- > MV 1
PID1 computational
unit

Y

ouT
H1 O H2
7
| Ratio/bias |
RSP 2 ¢ —————=- =PV 2

Sp2 =-«-H-—-—————-———-——————- [ ]

| PID }————-—) DEV 2

¢————————- L= MV 2
PID1 computational
unit Y
o]
ouT
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Bl Control type 3

PID2 (controller 2 for R/L switching) format

Establishes 2 PID computational units in a single measuring device.
Controller 1 of the PID computational units uses LSP values to perform
control, while controller 2 switches between LSP and RSP values to
perform control

(Assigns two of the 50 computational units to perform PID
computational expressions.)

H2
o]
=-> PV 1
SP 1 -1
F—> DEV 1
- =3 MV 1
PID1 computational Y
unit gOUT
H1 O H2
f
| Ratio/bias |
RSP 2¢ ¢-—————1 -3 PV 2
O cas
»
SP2 <€—f-mm—mm—mm o
Y

PID }————-—)DEVZ

¢--———————- F— > MV 2
PID1 computational
unit Y
o]
ouT
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5-9 Auto Balance Functions

The SDC40B allows creation of auto balancing functions to prevent output shear that develops with

some PID and MAN computational unit feedback input configurations when modes (auto, manual and
cascade) are changed.

Bl Auto balancing control type 0
As shown in the figure below, connecting the MAN computational unit’s
output to the PID1 computational unit’s P1 (tracking signal input) line
balances output in both the auto and manual mode directions.

H2
o]
Y
PID1 |_Pu
computational AMV
unit ¥ M/MDCHG P
O«—1—0O«—
| + «—O_
o]
* A
Y
out
Tracking
input
H1 © ?HZ
&
AMV racking
input*
Ya
MAN + o} /b
computational A
unit ?0‘_ P2
____________ L -@Tracking
changeover
signal

* Refer to page 5-16.
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Bl Auto balancing control type 1
As shown in the figure below, connecting the MAN computational unit’s

output to the PID1 computational unit’s P1 (tracking signal input) line

balances output in both the auto and manual mode directions.

The figure on the next page shows an example of an instrumentation

arrangement using two SDC40B units, with one unit operating under

control type 0 and the other under control type 1. The first unit (operating

in auto and manual modes) and second unit (auto, manual and cascade

modes) can be operated in any combination of modes without their outputs

becoming destabilized.

PID1
computational
unit

MAN
computational
unit

AMV ¥ M/MDCHG
Q ~=—

| + <—Q_

O

}A/C

P1

gTracking

ouT Y
H1 O H2
[
AMV
A/C
| + |—mo/o
A 904—

- -@Tracking

input*

P2

changeover
signal

* Refer to page 5-16.
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® Auto balancing two controllers

4 Lo A

\,
PID |
PID1
computational \ M /MDCHG
unit O ~«—1—0O =
(control type 0) | + OB
A .
| Tracking
Digital indicator v input
controller 1 ouT O
Al
O

Follow input

DI
MAN + O /O O€—-—-—-—-f—-—- - MOD [—O<—C -
[+ e [ oo |

computational HI

unit L

\_ OUT¥ /

3

1

1

1

1

1

1

1

1

1

1

1

1

1

1

V |

O AO |

g‘ I

1

Al QA '

1

~ Vv ) i

H1 IO (P H2 :

LSP 1 6\ g :

C 1

A o |

{ (SP1) i

1

PID1 . | PID '

computational H

unit ’ M/MDCHG P1 :

(control type1) ) - O - :

|_+ ~%s :

1

Digital indicator 4 AlC i

controller 2 !

y '

ouT i

1

1

1

H1 |

1 1

MAN MAN _6 Tracking input* T _Dg____l

computational —®
unit P2 Tracking
changeover signal /

\ out

8=10—]

* Refer to page 5-16.
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B Auto balancing control type 2
Connecting the various units in the configuration shown in the figure
below effectively balances output during mode (auto, manual and cascade)

changes.
H1  H2

|O (o}
(o s, &
o
Yy
PID1 |
computational PID

unit
v M/MDCHG P1
O «—1T—0Q -«
| + —O~_
(@)
| AA
]
Al
ouT o
H1 O H2
Y Y
[ e |
PID2

computational ¥ M /MDCHG P

+ 4—06

H1 ? O H2
&
AMV racking
input*
A/C
MAN | + |—MO o]
computational A
unit O=— P2
Ob ____________ - -QTracking
changeover
| signal

* Refer to page 5-16.
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B Auto balancing control type 3

Connecting the various units in the configuration shown in the figure

below effectively balances output during mode (auto, manual and cascade)

changes.

PID1
computational
unit

PID2
computational
unit

MAN
computational
unit

O H2

LSP 1

Y
PID |

¥ M/MDCHG

+_|<—OBO(_

P1

EnRY,

P1

51Tracking

input*

P2
--Tracking
changeover
signal

* Refer to page 5-16.

Tracking
input

(SP2)

Tracking
input
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5-10 Self-Diagnostic Functions

The SDCA0B is equipped with the self-diagnostic functions described below.
Alarm codes are displayed when self diagnostics detects failures and the interlock manual (IM) mode
is triggered according to the type of failure.

B Power ON self-diagnostic routines

@ PROM failure (Alarm code : 99)
This routine is designed to detect errors in system programs stored in the
SDC40B PROM. Not totally infallible, there are cases where errors go
undetected and result in measuring device operation failure.
Alarm codes are displayed when errors are detected and, if specified, the
SDC40B changes to the IM mode.

@ Configuration data failure (Alarm code : 97)
This routine detects errors in configuration data stored in the EEPROM.
Alarm codes are displayed when errors are detected and, if specified, the
SDC40B changes to the IM mode.

@ Adjustment data failure (Alarm code : 98)
This routine detects errors in adjustment data stored in the adjustment
data EEPROM. Alarm codes are displayed when errors are detected and, if
specified, the SDC40B changes to the IM mode.

B Self-diagnostic routines performed each processing cycle

@® Analoginput failure (Alarm code : 01 to 09)
Failures are detected when the analog input signal designated for use as a
failure diagnostic signal and set for diagnostics to be performed lies outside
the -10.0 to +110.0% range.
Alarm codes are displayed when errors are detected and, if specified, the
SDC40B changes to the IM mode.

@ Computational overflow (Alarm code : 82)
Designed for use with computations with overflow checking functions, this
routine detects failures when computation results lie outside the -999.9 to
+999.9% range.
Alarm codes are displayed when errors are detected and, if specified, the
SDC40B changes to the IM mode.

@ Computational overload (Alarm code : 83)
This routine detects failures when all computation processing does not
complete within the computation cycle.
Alarm codes are displayed when errors are detected and, if specified, the
SDC40B changes to the IM mode.
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6 -1 Computational units

There are a selection of approximately 80 computational expressions that can be used by a maximum
of 50 computational units.

Computations are processed according to the computation order registered to the loader for each
computation processing cycle.

Refer to the Computational Functions CP-UM-1680E of the SDC40B User’'s Manuals for detailed
descriptions of computational expressions.

The computational units are designed with four input lines (H1, H2, P1 and P2) and a single output
line (OUT). Depending on the computational expression assigned to the computational unit, some of
the lines may be left unused.

When a computational function is expressed by the function f, its computational unit’s input/output
configuration is represented by the equation below.

OUT = {f(H1,H2, P1,P2)

The active conditions of a computational unit’s input/output lines and their data formats are defined
by the computational expression registered for use with the unit.

To illustrate this, let’s assume that computational expression XYZ is registered for use with the
computational unit shown below.

—® p1
XYz
— P2
©
ouT

O H1 line: percent data
The range is -999.9 to +999.9% and data is processed in units of 0.1%.

@ H2line: time data
The range is 0.0 to 6,000.0 sec and data is processed in units of 0.1s.

@ P1line: flag data
The data specifies either Off or On only.

<& P2 line: index data
The range is 0 to 30,000 and data is processed in units of "1".

© OUT line: composite format data
ndicates that data can be in any of the percentage, time, flag or index formats.

® Fixed values can be set for all four input lines (H1, H2, P1 and P2).

® The range for percentage format output is -999.9 to +999.9%.
Exceeding this range results in computational overflow.
The following is an example in which the multiplication expression (MUL) is used to apply a 50.0%
coefficient to percent data.
Example The percent data is input to H1 and the 50.0% coefficient to H2.

H2 can be either a fixed value or a variable parameter.
Multiplication (MUL) is used to perform an OUT = H1 X H2
computational expression. The resulting input condition of H1 = 80.0%
and H2 = 50.0% is shown in the expression below.

800 500 40.0
= = 40.0°
1000 X 1000 - 1000 _10-0%

OUT=H1xH2=
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6 -2 List of Computational Expressions

B List of Computational Expressions

) Input ) E%Tgluta- Initial value

No. Coe'?(gl:;c:;f:al Mnemonic Output aDryenaamlc time

H1|H2 | P1 | P2 {\?ﬁo'“te H1 | H2 | P P2
1 | Addition ADD O10 10 O O N 3 00 | 0.0 [1000]100.0
2 | Subtraction SUB O10 10 O O N 3 00 | 0.0 [1000[100.0
3 | Multiplication MUL O|10 |- |- O N 2 100.0 [ 1000 | — —
4 | Division DIV O10 |10 |- O N 3 1000 | 1000 | 00| —
5 | Absolute value ABS Ol=-|—-1|- O N 1 00| — — —
6 | Square-root extraction SQR Ol-110 |- O N 8 0.0 - 0.0 -
7 | Maximum value MAX OO (O |0 O N 2 0.0 0.0 0.0 0.0
8 | Minimum value MIN O10 10 O O N 2 100.0 | 100.0 | 100.0 | 100.0
9 | 4-point addition SGM O10 10 |0 O N 2 00| 00| 00| 00
10 [ High selector/low limiter | HSE O 10 — O N 1 00| 00| - —
11 | Low selector/high limiter | LSE OO |[-1]- O N 1 100.0 [ 1000 | — —
12 | High/low limiter HLLM Of-[0]0 O N 2 00| — [1000] 0.0
13 | High monitor HMS O[O [-1]0 ® N 2 100.0 | 1000 | — 0.0
14 | Low monitor LMS O101-10 ® N 2 00| o0 | - 0.0
15 | Deviation monitor DMS O10 10 O ® N 3 00| 00 [1000] 00
16 | Deviation rate limiter DRL O10 |10 |- O S 3 00| 00| 00| -
17 | Deviation rate monitor DRM O10 10 |0 ® L 5 00| 00| 00| 00
18 | Manual output MAN?* O10 |0 |® O N 3 00| 00| 00| OFF
19 | Controller 1 PID1* O10 |0 |® O N 36 00| 00| 00| OFF
20 | Controller2 PID2* O10 |0 |® O N 36 00| 00| 00| OFF
21 | Dead time DED O|- 1@ |- O L 4 00| — 00| —
22 | Lead/lag L/L Ol-®|@® O S 5 00| — 00| 00
23 | Derivation LED O|-10|@® O S 4 00| — 00| 00
24 | Integration INT ORI Bk O S 4 00| 00| 00| OFF
25 | Moving average MAV Of|-|@® |- O L 11 00| — 00| —
26 | Flip-flop RS ®ele [- |- ® N 1 OFF | OFF | — -
27 | Logical product AND ®|I® |® [® ® N 1 OFF | OFF | OFF | OFF
28 | Logical OR OR (e e |® ® N 1 OFF | OFF | OFF | OFF
29 | Exclusive OR XOR ®ele [- |- ® N 1 OFF | OFF | — -
30 | Inversion NOT |(—|— |- ® N 1 OFF - - -
31 | 2-position transfer switch | SW O|10 |8 |- O N 1 00| 00| OFF —
32 | softening transfer switch | SFT O[O [e |O O S 3 00 | 0.0 | OFF [100.0
33 | Time format switch TSW Q0 |® |- o N 1 00| 00| OFF —
34 | Flag format switch FSW (e [ |- ® N 1 OFF | OFF | OFF | —
35 | Alternate switch ALSW (- |® | — ® S 2 OFF — OFF —
36 | Timer TIM |- |@ |- ® S 2 OFF - 0.0 -
37 | ONdelay timer ONDT ®|— |@ |- ® S 2 OFF — 00| —
38 | OFF delay timer OFDT ®|— |@ |- ® S 2 OFF - 00| —
39 | One-shottimer osT |- |@|— ® S 2 OFF - 0.0 -
40 ] Integration pulse output! | CPO O|l-—|[O|e® Q@ S 4 1000 | — 100.0 | OFF

Input//output O : percentdata @® : time data ®:flag data
Dynamicarea N : unused L : large(upto8) S : small (up to 20)

* : Can use only one computational expression of the same type.
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No. Computat.ional Mnemonic Input outout aDryenaamic E"EIEOFULE; Initial value
expression H1 | H2 | P1| P2 No.] H1 | H2 P1 P2
41 [ Integration pulse outputll | CPX Ol |C |@ ® S 4 00| 1 1 OFF
42 | Pulse width modulation | PWM O|l- @ |- ® S 2 00| — 00 | -
43 | Rampsignal generation  |RMP ® | @O O S 3 OFF | OFF 0.0 | 100.0
44 | Logarithm LOG Ofl-1® |- O N 8 00| — OFF —
45 | Exponent EXP Ofl-1® |- O N 18 00| — OFF —
46
47
48
49
50
51 | Control variable change 1 | PMD1 ©|-1® | O N 2 00| - OFF | 1*2
52 | Control variable change 2 | PMD2 ©|-1® | O N 2 00| - OFF | 1*2
53 | Mode selection MOD™1 ®|® |® |® - N 2 OFF | OFF | OFF | OFF
(status detection)
54 | Mode selection MODX*! |® |® |® |® - N 2 OFF | OFF | OFF | OFF
(edge detection)
55 | Auto-tuning start/stop 1 AT1*1 @ |—-1® | - N 1 OFF | — OFF 1
56 | Auto-tuningstart/stop2 [AT2* -1 O - N 1 OFF| -— OFF 1
57 | Data hold HOLD O@1l-[1-1C © N 1 00| — - 1
58 | Raise/lower unit RL ® |® [O]|® O S 3 OFF | OFF 0.0 | OFF
59 | Reset unit RST™1 |- |- 1- - N 1 OFF| — - -
60
61 | Linearization table 1 TBL1 Ol-[—-1- O N 8 00| - - -
62 | Linearization table 2 TBL2 Ol-[—-1- O N 8 00| - - -
63 | Linearization table 3 TBL3 Ol-1-1- O N 8 00| — — —
64 | Inverse linearization table | TBR1 Ol|l-1-1- O N 8 00| — - -
1
65 | Inverse linearization table | TBR2 Ol|l-1-1- O N 8 00| — - -
2
66 | Inverse linearization table | TBR3 Ol-1-1- O N 8 00| — — —
3
67 | Time — % conversion TTP o -|0|0 O N 2 00| — 0.0 0.0
68 | % —time conversion PTT Ol- 1@ |® o N 2 00| — 0.0 0.0
69 | Engineering unit EGP1*1 Sl=1-1- O N 1 0 - - -
parameter selection 1
70 | Engineering unit EGP2*1 Sl=1-1- O N 1 0 - - -
parameter selection 2
71
72
73
74
75
76
77
78
79
80
Input/output O : percent data @ : timedata ® : flag data
< :index data © : composite format data
Dynamicarea N : unused L : large(upto8) S : small (up to 20)

*1 : Can use only one computational expression of the same type.
*2 : A'P'is displayed on the loader screen.
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) Input | Computati Initial value
vo | ComBsEEna fnemone Output|PyTaTIc| A2l
H1 | H2 | P1 P2 No.] H1 H2 P1 P2

81 | %—%table 1 PTB1 Ol|l-1|-1|- O N 5 00 | — — —
82 | %—%table 2 PTB2 Of=-1I1-1- O N 5 00 | — — —
83 | %—%table 4 PTB3 Ol|l-1|-1|- O N 5 00 | — — —
84 | %—%table 4 PTB4 Of=-1I1-1- O N 5 00 | — — —
85 | %—timetable 1 TTB1 Ol|l-1|-1|- @ N 5 00 | — — —
86 | %—timetable 2 TTB2 Ol|l-1|-1|- @ N 5 00 | — — —
87 | %—timetable 3 TTB3 Of=-1I1-1- @ N 5 00 | — — —
88 | %—timetable 4 TTB4 Ol|l-1|-1|- @ N 5 00 | — — —
89
90
91 | Userlamp output 1 UF1 * @ ([— |® |— - N 1 OFF | — | OFF -
92 | Userlamp output 2 UF2 * @ ([— |® |— - N 1 OFF | — | OFF -
93 | Userlamp output 3 UF3 * @ ([— |® |— - N 1 OFF | — | OFF -
94 | Bar graph display switch  |BLED * Ofl-1® |O — N 2 00 | — |OFF 1
95 | Additional display unit1 | DSP1 * OO 1S 10 — N 4 0.0 | 00 0 0
96 | Additional display unit2 | DSP2 * OO 1S 10 — N 4 0.0 | 00 0 0
97 | Additional display unit3 | DSP3 * OO 1S 10 — N 4 0.0 | 00 0 0
98 | Additional display unit4 | DSP4 * OO 1S 10 — N 4 0.0 | 00 0 0
99

Input/output O : percentdata @ : time data ® : flag data

< : index data © : composite format data
Dynamicarea N : unused L : large(upto8) S : small (up to 20)
* : Can use only one computational expression of the same type.
NOTE ® The asterisk (*) next to names listed in the Mnemonic column of the List

of computational expressions table designate computational units
capable of using only one computational expression of the same type.

® The SDC40B is equipped with 8 large dynamic areas and 20 small
dynamic areas. This means that computational expressions in the table
with an L in their Dynamic area column can utilize up to 8 dynamic
areas and those with an S can use up to 20.
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Chapter6.COMPUTATIONAL EXPRESSIONS

Signal name Data format Description

SP1 O SP of PID1 computational unit(-10.0to + 110.0%)

PV1 O PV of PID1 computational unit (-10.0 to + 110.0%)

DEV1 O Deviation (SP1to PV1) of PID1 computational unit (-12.0 to + 120.0%)

PB1 O Proportional band of PID1 computational unit

RATIO1 O SP ratio of PID1 computational unit

BIAS1 O RSP bias of PID1 computational unit

ALMH1 ® PV upper limit alarm of PID1 computational unit

ALML1 ® PV lower limit alarm of PID1 computational unit

ALMD1 ® Deviation alarm of PID1 computational unit

PIDINO & PID group number (0 to 7) of PID1 computational unit

SP2 O SP of PID2 computational unit(-10.0to + 110.0%)

PV2 O PV of PID2 computational unit (-10.0 to + 110.0%)

DEV2 O Deviation (SP1to PV1) of PID computational unit(-12.0 to + 120.0%)

PB2 O Proportional band of PID2 computational unit

RATIO2 O SP ratio of PID2 computational unit

BIAS2 O RSP bias of PID2 computational unit

ALMH2 ® PV upper limit alarm of PID2 computational unit

ALML2 ® PV lower limit alarm of PID2 computational unit

ALMD2 ® Deviation alarm of PID2 computational unit

PID2NO & PID group number (0 to 7) of PID2 computational unit

MV O MV output of MAN computational unit

Al1 O Input processed analog input value 1

Al2 O Input processed analog input value 2

Al3 O Input processed analog input value 3

AIR1 O Raw analog input value 1

AIR2 O Raw analog inputvalue 2 (-10.0 to + 110.0%)

AIR3 O Raw analog input value 3 (-10.0to + 110.0%)

AO1 O Analog outputvalue 1(-10.0to +110.0%)

AO2 O Analog output value 2 (-10.0 to +110.0%)
(Uninstalled and fixed at 0.0% on 2G output models.)

AO3 O Analog output value 3 (-10.0to +110.0%)

MFB O Motor feedback value (-50.0 to + 150.0%)
(Uninstalled and fixed at 0.0% on 5G output models.)

IM ® Interlock manual mode

AUT ® Auto mode

MAN ® Manual mode

CAS ® Cascade mode

FLW ® Follow mode

IMCHG ® Changes to interlock manual mode

ACHG ® Changes to auto mode

MCHG ® Changes to manual mode

CCHG ® Changes to cascade mode

FCHG ® Changes to follow mode

MDCHG ® Mode has changed

O : percent data

@ : time data ® : flag data < : index data

® : composite format data
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Signal name Data format Description

RESTRT ® Restart flag (On for 1 cycle at restart)

AT1 ® Auto-tuning for PID1 in progress

AT2 ® Auto-tuning for PID2 in progress

MFBES ® Assessing motor control position

MFBAT ® Assessing motor control position

DI01~DI12 ® Digital inputs 01 to 12

DIO1CG~DI12CG | ® Changes digital input 01 from Offto On
Changes digital input 12 from Off to On

DIX01~DIX06 & Digital input computational units 01 to 06

COMEERR ® CPL transmission error

SENS ® Analog input error

COVF ® Computational overflow

OVLD ® Computational time overload

MEMERR ® Memory-related error

UF1KY ® UF1 key input

UF2KY ® UF2 key input

MKY ® MAN key input

AKY ® AUTO key input

CKY ® CAS key input

ATKY ® AT key input

PPAQ1~PPA40 O Variable parameters (% format) 01 to 40

TPAO1~TPA10 o Variable parameters (time format) 01 to 10

FPAO1~FPA20 ® Variable parameters (flag format) 01 to 20

IPAO1~IPA10 & Variable parameters (index format) 01 to 10

EP1-0~EP2-7 O Engineering unit parameters 1-0 to 2-7

Uovo1~uUovso | © Output of computational units 01 to 50

O : percentdata

® : timedata

® : flag data &

© : composite format data

: index data




Chapter7. OPERATING THE SDC40B
7 -1 Power ON

E] Handling Precautions When starting up a number of SDC40Bs simultaneously, ensure ample
power is supplied or stagger their startup times. otherwise, the
controllers may not start normally due to inrush current-induced
voltage drop.

(voltage must stabilize within 2 seconds after power on.)

The SDC40B is not furnished with a power switch or protective fuses as standard equipment. If
required, these must installed externally. The SDC40B's display lights and control operation
commences approximately 10 seconds after a 90 to 264 V AC power supply is applied to system
connectors 1 and 2. During the period until the systems rise, bar graph LEDs 2 through 10 (starting
from left) begin to light successively at unspecified intervals. The SDC40B can be started using either a
hot start or a cold start when a direct power supply is used. The desired startup method is specified in
“Setup data” settings. The startup methods, flow of startup operation and corresponding modes, LSP
values and control output are shown in the figures below.

| Power ON | Restart after loader

configuration loaded.

® Flow of startup operation

Y 1]
| RAM backup okay? |&>| Cold start |
YES¢ A
| IS hot start being used? I NO
YESI >I Hot start |

@ Startup method and corresponding modes, LSP values and control output

Set startup Actual startup LSP Control
method RAM backup method Mode (local SP) output (AO1)
OK Hotstart Before outage Before outage | Before outage
Hotstart
NG Cold start Preset mode Preset value Preset value
Cold start Not applicable
B Coldstart

The modes, control output and preset local SP values for the cold start are
specified in “Setup data” settings and are used to commence control
operations. Note that the system defaults to the auto mode when the
manual mode is specified without the MAN computational unit being
registered.

B Hotstart
The hot start is designed to pick up with the mode, control output (AO1)
and local SP values in use when a power outage occurred. The SDC40B is
only able to hot start, however, during the period the memory RAM data is
backed up by the super-capacitor.
When power is restored, the SDC40B checks to see if memory is backed up,
then proceeds with hot start if it is and with a cold start if it is not.
It is important to be prepared in event a cold start becomes necessary by
specifying the necessary mode, control output (AO1) and preset local SP
values in “Setup data” settings.
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7 -2 Changing Normal Display (Display) Items

The “Normal display mode” refers to the items displayed on display panel 1, display panel 2, display

panel 3, channel LEDs and the display panel 2 status LEDs.

The normal display mode cycles in order each time the &3key is pressed.

Other indicators and displays perform their normal display functions, regardless of normal display
DIsP

mode and parameter settings, and are not affected by the pressing of the Skey.
The items displayed in the normal display mode are divided into the following two categories.

B Standard normal display mode items
As shown on the following pages, display items are determined by the
control types (0 to 3) in effect.

E] Handling Precautions Display panel 1 and display panel 2 show the following items in the
normal display mode when the PID1, PID2 and MAN computational
units are not registered.

Engineering unit value Display item

When PID1 computational unitnot | PV1displays: ----
registered SP1 displays: LSP1 values

When PID2 computational unitnot | PV2displays: ----
registered SP2 displays: LSP2 values

When MAN computational unit not | MAN computational unit output displays:
registered ----

Engineering units are displayed in the following format.
(Decimals omitted.)

Engineering units Display item
32767 or over ===
—19999 to 32766 — 199 %% 3 1h A
-19999 or under — {7999

B Additional display unit (1 to 4) items
Using additional display units with computation processing allows the
user to configure display items as desired. The display patterns (items)
registered with the additional units are displayed in order following the
standard display items. To enable differentiation between the additional
units 1 to 4, their numbers are shown on display panel 3.
Items corresponding to the lit LED are displayed.

Channel indicator LED Display panel 1

Supplementary
description provided

Display panel 2 item indicator LED

Display panel 2

When there are two types of indication

Display panel 3
Shows the items of display panel 2
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@ Standard display items for control type 0

DIsP

® Ookey formats

Mode Display Item
Auto Display 1 — Display 2 — Display 1 (repeats)
Manual Display 1 — Display 3 — Display 1 (repeats)
Interlock manual Display 1 — Display 3 — Display 1 (repeats)

® Display 1
q Display panel 2

: . . . . Always SP1 = LSP1
PV1 (PV of PID1 computational unit) “engineering units” (Available digits flash when LSP is

being changed.)

Definition of PID1 computational
unit's local SP

Display panel 1
Specify using setup data settings

Display panel 2
Actual output %

Display panel 3
Goes off

Channels 1 and 2 light
When display panel 1 displays PV1,
CH1 lights. When it displays PV2,
CH2 lights.

® Display3
Display panel 1
Specify using setup data settings
PV/Al display “engineering units” pectty g P g
Display panel 2
Digits available for modification

MAN computational unit output flash

Display panel 3
Goes off

Channels 1 and 2 light
When display panel 1 displays
PV1, CH1 lights. When it displays
PV2,CH2 lights.
® Displays 1 and 2 are changed by modes. However, when the &Skey is

pressed to enable the manual mode, they change to display 3.

® Display 1 appears during both cold starts and hot starts, unless the
manual mode is enabled, in which case display 3 appears.
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@ Standard display items for control type 1

DIsP

® Ookey functions

Mode Display Item
Auto Display 1 — Display 2 — Display 1 (repeats)
Cascade Display 1 — Display 2 — Display 1 (repeats)
Manual Display 1 — Display 3 — Display 1 (repeats)
Interlock manual Display 1 — Display 3 — Display 1 (repeats)

® Display1

Display panel 2

. . . . . In auto mode,
PV1 (PV of PID1 computational unit) “engineering units” SP1 = LSP1

In cascade mode,SP1 = RSP1

SP1(SP of PID1 computational unit)“engineering units” Dis?lay'pan‘el 3
orw .

Definition of PID1 computational
‘ unit's local SP

' Forr . 4

Definition of PID1 computational

units remote SP

® Display2
Display panel 1

Specify using setup data settin
PV/Al display “engineering units” pecity using p g
Display panel 2

Actual output %

Control output (analog output 1) Display panel 3

Goes off

Channels 1 and 2 light
When display panel 1 displays PV1,
CH1 lights, when it displays PV2,
CH2 lights.

® Display3
Display panel 1

Specify using setup data settings.
PV/Al display “engineering units” pecity using p g
Display panel 2

Digits available for modifying

MAN computational unit output flash

Display panel 3
Goes off

Channels 1 and 2 light
When display panel 1 displays PV1,
CH1 lights, when it displays PV2,
CH2 lights.

MAN

® Displays 1 and 2 are changed by modes. However, when the <key is
pressed to enable the manual mode, they change to display 3.

® Display 1 appears during both cold starts and hot starts, unless the
manual mode is enabled, in which case display 3 appears.
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@ Standard display items for control type 2

DIsP

® COokey functions

Mode Display Item
Auto Display 1 — Display 2 — Display 3 — Display 1 (repeats)
Cascade Display 1 — Display 2 — Display 3 — Display 1 (repeats)
Manual Display 1 — Display 2 — Display 4 — Display 1 (repeats)
Interlock manual Display 1 — Display 2 — Display 4 — Display 1 (repeats)

® Display 1

Display panel 2

In auto mode,

SP1 = LSP1In

in cascade mode, SP1 = RSP1
(Available digits flash when LSP is
being changed)

f Definition of PID1 computational
. unit's local SP
Forr . 4
Definition of PID1 computational

unit's remote SP

= Display panel 1
Specify using setup data settings

Display panel 2
Always SP2 = RSP2

Display panel 3
Definition of PID1 computational
unit'sremote S

® Display3
Display panel 1
Specify using setup data settings

Display panel 2
Actual output %

Display panel 3
Goes off

Channels 1 and 2 light
When display panel 1 displays PV1,
CH1 lights, when it displays PV2,
CH2 lights

® Display4
Display panel 1
Specify using setup data settings

Display panel 2
Digits available for modifying
flash

Display panel 3
Goes off

Channels 1 and 2 light
When display panel 1 displays PV1,
CH1 lights, when it displays PV2,
CH2 lights
MAN

® Displays 3 and 4 are changed by modes. However, when the <key is
pressed to enable the manual mode, displays 1, 2 and 3 change to display
4.

® Display 1 appears during both cold starts and hot starts, unless the
manual mode is enabled, in which case display 4 appears.
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@ Standard display items for control type 3

e key functions

Mode Display Item
Auto Display 1 — Display 2 — Display 3 — Display 1 (repeats)
Cascade Display 1 — Display 2 — Display 3 — Display 1 (repeats)
Manual Display 1 — Display 2 — Display 4 — Display 1 (repeats)
Interlock manual Display 1 — Display 2 — Display 4 — Display 1 (repeats)

® Display1

Display panel 2
Always SP1 = LSP1
Available digits flash when LSP is
being changed

Display panel 3
Definition of PID1 computational
unit's remote SP

Display panel 2
n auto mode,
SP2 = LSP2
In cascade mode,SP2 = RSP2

Display panel 3
SP2 (SP of PID2 computational unit)“engineering units” For i .

Definition of PID2 computational
unit's local SP

- For r l.:‘

”~.C Definition of PID2 computational

unit's remote SP

® Display3
Display panel 1

Specify using setup data settings
PV/Al display “engineering units” Display panel 2

Actual output %

Control output (analog output 1) Display panel 3
Goes off

Channels 1 and 2 light
When display panel 1 displays PV1,
CH1 lights, when it displays PV2,
CH2 lights

® Display4
Display panel 1
Specify using setup data settings

PV/Al display “engineering units” .
play 9 g Display panel 2

Digits available for modifying

flash
MAN computational unit output z I
Display panel 3

Goes off

Channels 1 and 2 light
When display panel 1 displays PV1,
CH1 lights; when it displays PV2,
CH2 light

MAN

® Displays 3 and 4 are changed by modes. However, when the <key is
pressed to enable the manual mode, displays 1, 2 and 3 change to display
4.

® Display 1 appears during both cold starts and hot starts, unless the
manual mode is enabled, in which case display 4 appears.
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7 -3 Bar Graph Display

The bar graph display is composed of a series of 12 LEDs.

Although normally designed to serve as a control output monitor, the bar graph display can also be
used as analog (percent data) or digital (DI, DO) monitor by registering bar graph display
computations for computational units.

During the period the system rises after power is applied, LEDs 2 through 10 display system startup
conditions successively at unspecified intervals. Bar graph LEDs 2 through 11 also light successively
to indicate transfer progress status during the loader configuration mode.

1 2 3 4 5 6 7 8 9 10 11 12

or L[ [ [ [ [ [ | T [ [ | |

B Asan analog monitor
As shown in the figure below, when serving as an analog monitor, each lit
LED indicates a unit of 10%.
When operating in its default mode (bar graph display computation not
specified), the bar graph display functions as control output monitor and
the OUT sign lights.
The OUT sign goes off when a bar graph display computation is in effect.

% 1 2 3 4 5 6 7 8 9 10 11 12

Ofortess \[ [ [ T T T T T T T [ [ 1]

0.1~ 100

10.1~ 200

90.1 or more

B Asadigital monitor

When a bar graph display computation is used with digital input (DI), the
DI ON signal turns on the 12 LEDs corresponding to DI1 to DI12 and DI
OFF turns them off. When a bar graph display computation is used with
digital output (DO), the DO ON signal turns on the LEDs corresponding to
DO1 to DO8 and DO OFF turns them off. LEDs 9 to 12 stay off during
output display.

The OUT sign remains off while the bar graph display is used for digital
input (DI) and output (DO).

7-7



Chapter7.OPERATING THE SDC40B

7-4

System Operating Procedures

AUTO MAN

The SDC40B allows changing of modes using the &5, &5 and &3keys when mode changing operations
are not in use. The SDC40B must be in the normal display mode for the mode changing keys to have
effect.

The normal display mode can be enabled by pressing the &3key.

The console's &5, 5, and &3keys are ineffective when mode changing operations are in use.
In order to be able to changes modes using console keys, as well, while mode changing operations are

in use, connect internal key input signals to mode changing operations using design data settings.

The functions of individual keys vary according to control type, as shown in the table below.

Key functions

Control type

AUTO

MAN

CAS

Changes MAN unitto
combined auto and
cascade modes.

Okey Okey Skey
0 Changes MAN Changes MAN Invalid
computational to auto computational to manual
mode. mode.
1 Changes PID1 Changes MAN Changes PID1
computational to auto computational to manual | computational to cascade
mode. mode. mode.

Changes MAN unitto
combined auto and
cascade mode

2 Changes PID1
computational to auto
mode.

Changes MAN unitto
combined auto and
cascade modes

Changes MAN
computational to manual
mode.

Changes PID1
computational to cascade
mode.

Changes MAN unitto
combined auto and
cascade mode

3 Changes PID2
computational to auto
mode.

Changes MAN
computational to
combined auto and
cascade modes.

Changes MAN
computational to manual
mode.

Changes PID1
computational to cascade
mode.

Changes MAN
computational to
combined auto and
cascade mode
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LSP Settings

The SDC40B utilizes an LSP modification setup that allows the user to modify LSP settings while LSP
values are displayed on the normal display mode's display panel 2.

@ Conditions for modifying LSP values
® The “LSP1 setting method” and “LSP2 setting method” must not be set

to “modify-prevent.”
When set to modify-prevent, the LCK LED lights while LSP values are
displayed on display panel 2.

@ Standard displays during which LSP settings can be made
These vary according to control type.

@ Procedure

Control type 0: LSP1 can be modified during standard display 1.
Control type 1: LSP1 can be modified during standard display 1 of the

auto mode.

Control type 2: LSP1 can be modified during standard display 1 of the

auto mode.

Control type 3: LSP1 can be modified during standard display 1.

4,

LSP2 can be modified during standard display 2 of the
auto mode.

Dkey
key
Doy Bey
key Skey

Bge Iﬁ
Normal ®ke§

display mode > LSP
(LSP display) flashing state
A Skey
E’Skey

-

. Press the @®key, key, ®key and key while in the modification

enabled state.
» The LSP setting begins to flash.
This is referred to as the registration state.

. Press the @key, @key, @key and ®key to select the desired values.

ENT

. Press the ckey.

»The numbers stop flashing and the new values are stored in the LSP
memory.

DIsP

To terminate LSP modification, press the Okey.

E] Handling Precautions When "direct change enabled” is specified for the LSP1 and LSP2

setting methods, new values can be stored in the LSP memory (RAM)

ENT

without having to press thecokey in the registration state.
DIsP

Simply pressing the Skey to terminate modification stores all changed
values in the memory (RAM).
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7-6 Manual Output Settings

Manual output can be meodified when the SDC40B is in the normal display mode with either the
manual or interlock manual operating modes enabled and MAN unit output flashing on display panel
2.

When not in the normal display mode and MAN computational unit output is not shown on display

DIsP

panel 2, press the Ckey to enable the manual output modification state.

E] Handling Precautions ® When the MAN computational unit is not registered, display panel
2 displays “----" and manual output modification procedures are
rendered ineffective.

® When in the follow or manual modes, output setting procedures
connot be performed.

@ Procedure
Modify output by pressing the ®key, @key, ®key and key.

ENT

Pressing the cokey is not required.
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7 -7 Control Data Settings

When the SDC40B is in the normal display mode, control data settings can be modified from all modes;
that is, the auto, manual cascade, follow and interlock manual modes.

Monitor data can also be viewed using the same procedures.

The normal display mode can be enabled by pressing the &3key.

B Selecting control data settings groups
Control data setting is divided into the two phases of selecting settings
group (general item) and individual item (specific item).
Pressing the&5key in the normal display mode enables selection of settings
group (general item) by displaying settings group on display panel 1. At
this time, display panels 2 and 3 are off.

Pressing the Skey, ®key and ™key cycles through display of settings
groups.

Normal display mode

DISP PARA

OOkey OOkey
e iz k
1 ‘ 1
1 } ENT K 1
: : : ke | individual || !
1 || Selectsettings group 1 (general item) [ = item .
| Ske '
| paa V' > > > @y |
| Okey . . . eys |

@ |
: key , !
1 [« D) .
: key ENT K :
1 ] . — &Y | individual 1
1 || Select settings group 2 (general item) [<&€ = item :
1 PARA

(e ] 1

| PARA Y > ® @ @y I
I OOkey . . . eys !
|
! | ey !
! Dkey !
1 ENT K 1
l . _ Okey | individual !
1 || Select settings group n (general item) (PARA = item !
|
| A eara Y > ® . @y |
| Okey . . . y !
: ®key !
|
1 ®key 1
L oo o ___ 4

This procedure does not display all settings groups. It only displays the

settings groups specified using the 5 £ L (transition selection) item in

“protect”. The relationship between settings groups and % £ L values is
shown on the following page.
Pressing the &5key when the desired settings group is displayed changes

operation to the individual item (specific item) selecting stage.
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D@l g | f
Settings group Display panel 1 W k& L setting values

Setup data
Input processing data
Control computational data

3
~ [ - -JO
O

|
OlOf |

|

|

|

PID parameters

Linearization table data

PTB table data

TTB table data

Variable parameters (percentage format)

|

|
O[O0

|

|

Variable parameters (time format)

Variable parameters (flag format)

Variable parameters (index format)

|
OlO[O[|O|O] |

|

|

|

Engineering unit parameters
UF key processing data
Digital input processing data
ID data

Computational unit monitor

O
Ffne | - | - | - O -
O

O
Input/output signal monitor - - - O
Protect Pkt O O O O O
* The O indicates settings groups that are displayed, the — indicates those that are not.

|
|
|
O O[O O] O[ O[O0 O[O O OJO[O O] O[O O

B Progression of individual items in control data settings

The item codes for individual (specific) items are shown on display panel 1
and their setting values are shown on display panel 2.

Display panel 3 is also used to supplement item code display when
required. Individual items are displayed in the vertical-horizontal matrix
shown on the following page, with matrix sizes varying according to
settings group. The ®key, @key, ®key and key are used to cycle
through individual items.

B Modifying individual items and exiting the setting mode

Pressing the &5key while an individual item is displayed starts its set
values flashing and enables the “registration state.” At this point, the &
key and key increase and decrease the values, while the ®key and <
key move the digit positions on the display at which the values flash.
Pressing the &Skey after the flashing number has been changed to the
desired value stops the flashing, the number reverts to the on state and the
new setting is stored in internal memory.

PARA DIsP

Modification of settings is terminated by pressing either the Skeyor O
key. Pressing the &5key stops the flashing and the number reverts to its
normal on state.

Pressing the &5key enables the normal display mode.

Should display panel 2 show [----] during display of an individual item or
pressing the &5key not enable the registration state, it means that settings
cannot be made or modified for that item. The LCK LED appears when

items that can only be viewed are displayed.
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P P e — o s Paed -
O [ DO | DO |- | IS || 5 e 0D
[N [N [N [N oo [N
[N [N [N [N oo [N

OF || OC || OO [ — — | D2 || TS

s
s
<~
T
e

OF || OC || OO [ — — | D2 || TS

s
s
<~
T
e

s
s
<~
T
e

® Example of individual item matrix

7-13

@ key. (&2 key
() key. (B key

Modify set value

n

Okey

pisp

flashes

Normal display mode
Set value

R
-

L.
v

COkey stores set values in memory.
COkey stores set values in memory.

ENT
ENT

PARA

*

OOkey

ENT

ENT

OOkey. OOkey*

-
-«

®key
Y Ckey

@ key

A D ey

Okey

pisp

(specificitem)
Individual item
(specificitem)

key

<= Individual item

PARA

OOkey

(general item)

Select settings groups
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~
I

8 Using the UF Keys

The two UF keys (UF1 and UF2) can be programmed to reduce the number of key strokes required for
users to execute operations or to function as switches for external digital input.

Assigning set item
UF key function

Assigning as user switch

B Registering UF key functions
The & and Ekeys can be registered individually.
The i F.5 £ & basic registration setting of the UF key processing data is
used for basic registration.
UF key basic registration
0: assigned as setting items

1: used as user switch

E] Handling Precautions The UF key basic registration is set from the loader and can be viewed
only from the console.

B Assigning setting items
Up to eight individual control data and monitor data settings can be
assigned to each UF key. However, the functions cannot be used until the
assigned settings are registered. Settings are registered using [UF key
processing data] i F - { to 1i F -3 & (assigned settings 1 to 8) settings.

UF1

Once registered, the ¢ and &keys can be used to easily call up items

PARA

normally called using the Skey.

@ Procedures for registering assigned settings
Settings are assigned individually for the & and Skeys.
Key settings are registered by adding the settings group radix number,

shown below, to the item number and using the sum as the setting to add to

[UF key processing data] it ¥ -1 ¢ to it F -2 8 (UF assigned settings 1 to 8).
Radix no. Settings group
600 Computational unit monitor
1000 Input/output signal monitor
2000 Setup data
2100 Input processing data
2200 Control computational data

2300 PID parameters

2500 Linearization table data
2700 PTB table data

2900 TTB table data

3100 Variable parameters (percentage format)
3200 Variable parameters (time format)

3300 Variable parameters (flag format)

3400 Variable parameters (index format)

3500 Engineering unit parameter

3600 UF key processing data

3700 Digital input processing data
3800 ID data

3900 Protect
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@ Example of registration
This example describes procedures for assigning four items to the key.

UF1

Pressing the &key in the normal display mode enables cycling through
and, if desired, modification of values of the four displayed items shown in
the table below.

Order Items selected by &5key
1 Setup data D
2 PID operation F-e
3 Variable parameters (% format) & P & {
4 Variable parameters (time format) & & & 3 2

The following settings are required to register the above items.
UF key processing data [ 1! F

Item code Set
No. | [aux. display] Item value Remarks
(B R UF1 key basic 0
[ ] registration
2 JuF-0 UF1 key assigned [ 2001 [ The £ & { value of item 1is added to
[ ] setting 1 setup data radix 2000 for a sum of 2001.
3 JuF-02 UF1 key assigned | 2325 [ The P -2 value of item 25 is added to PID
[ ] setting 2 parameter radix 2300 for a sum of 2325.
4 P UF-03 UF1 key assigned | 3110 |The P P R ! 3 value of item 10 is added to
[ ] setting 3 the variable parameter (percentage) radix
3100 for asum of 3110.
5 | uF-04 UF1 key assigned [ 3203 [ The P ™ R 13 3 value of item 3 isadded to
[ ] setting 4 the variable parameter (time) radix 3100
for a sum of 3203.

E] Handling Precautions  For a list of item numbers, refer to Section 7-9 List of Control Data

@ Operating UF keys

and Monitor Data Settings on page 7-17 to 7-20.

® When making UF assigned settings, any settings using values not
pertaining to the item in question will be ignored.
For example, the factory default radix 600 corresponds to
computational unit monitor "0", however, as no such item exists,
the invalid data is not registered.

Pressing the UF keys in the normal display mode calls up their registered
items.

This eliminates having to press the &5key and carry out a series of
operations. Continuing to press the UF keys cycles through their
individual registered items (max. of 8). All items called up are only those
registered using valid assigned settings.

UF key operation is not restricted by the % £ | (transition selection) and

L o = (keylock) protect settings.

The UF keys may be operated according to the procedures shown on the
following page. Procedures are identical for both keys.
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A A

v j Bkey Bkey

ENT

Normal display | Ekey item displayed by | _<=KeY »| Item displayed by
mode > UF1 key assigned &Bkey UF1 key assigned
setting 1 -« setting 1
(flashes)* (normal on state)
UF1
&5key Skey |

Y
ENT

item displayed by | _<=KeY > ttem displayed by |&5key
UF1 key assigned &Bkey UF1 key assigned

setting 2 - setting 2
(flashes)* (normal on state)
UF 1
&5key Skey |
Y
. . %ke . DISP
8 item max. < Item displayed by y »| Item displayed by |Okey
UF1 key assigned &Bkey UF1 key assigned
setting 3 -« setting 3
(flashes)* (normal on state)
UF 1
&5key Skey |

ENT

Item displayed by Okey »| [tem displayed by E’Skey

UF1 key assigned &Bkey UF1 key assigned

setting 8 -« setting 8
(flashes)* (normal on state)

Ekey

E]Important Items registered using invalid assigned
setting values are skipped and the next
registered item is displayed.

* Modifiable items: settings values can be changed using the ®key, &
key, ®key and ®key while they are flashing. Pressing the &5key stores
the new values in memory.

View only items: always displayed in normally on state.

B Using UF Keys as user input switches
When used as switch keys, the UF keys are assigned internal flag format

UF2

signals Skey and Ekey, which are connected to computational units.

E] Handling Precautions This function is not available when the settings assigning function is
selected at UF key basic registration.
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List of Control Data and Monitor Data Settings

No.

Item
code

Item

settings

User
settings

Settings and Descriptions

Administration no.

0

0t030,000
Description:
Used for managing configuration data.

Computation
processing cycle

1:0.15 (100ms)

2:0.25 (200ms)

3: 0.35(300ms)

4:0.4.5 (400ms)

5:0.55 (500ms)

Description:
Cannot be setin the SDC40B.
Processing cycle is determined by adding input
processing time and computational unit processing time.

Control type

0: one PID computation (A/M)
1: one PID computation (A/M/C)
2: two PID computations (A/M/C)
3: two PID computations (A/M/C)
Description:
Cannot be setin the SDC40B.
The () above show the mode changes.
A :automode
M : manual mode
C : cascade mode
The A & Cchange for setting 2 is executed in the PID1
computational unit.
The A & Cchange for setting 3 is executed in the PID2
computational unit.

IM mode transition
settings

0: no change

1: changed on memory-related error.

2: changed on memory-related error and analog input
error.

3: changed on memory-related error, analog input error
and computation error

Startup method

0: cold start
1: hot start
Description:
Selects startup method used when power is applied.

Preset mode

0: auto (AUTO)
1: manual (MAN)
2: cascade (CAS)
Description:
Sets default mode for cold start.
Setting 2 isinvalid with control type 0.
Setting 1 becomes the auto mode when the MAN
computational unit is not registered.

Preset output

0.0

-10.0to +110.0%

Description:
Sets initial values for control output (AO1) during cold
start.

Preset LSP1

0.0

0.0t0 100.0%
Description:
Sets LSP1 for PID1 computational unit during cold start.

Preset LSP2

0.0

0.0t0 100.0%
Description:
Sets LSP2 for PID2 computational unit during cold start.

10

Input 1 range type

0 - (T/C) [thermocouple]
32 - (RTD) [resistance temperature detector]
64 - 73 (linear) [DC current/voltage]
Description:
Refer to range numbers listed in Section 2-4.

E] Handling Precaution

Even when hot start is selected, it is important to set the preset

parameters in case the RAM backup settings are lost and a cold start is
required.
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No.

Item
code

Item

Factory
default
settings

User
settings

Settings and descriptions

11

Input 1 temp. unit

0

0: °CCelsius

1: downscaled

Description:
When input 1 range type is linear, [----] is displayed and
setting cannot be performed.

12

Input 1 "0" contact
compensation

0: internally compensated

1: externally compensated

Description:
When input 1 range type is RTD or linear, [--—] is
displayed and setting cannot be performed.

13

Input 1 operation
during line break

0: upscaled
1: downscaled
Description:
Valid when input 1 range typeis T/C, RTD or linear (mV listed).

14

Input 2 range type

0: 4t020mA
1:1to5V
Description:
Refer to range numbers listed in Section 2-4.

15

LSP1 setting method

0: direct change disabled

1: direct change enabled

2: LSP1 modify-prevent

Description:
Governs LSP settings procedures when LSP1 is displayed
in normal display mode.

16

LSP2 setting method

0: direct change disabled

1: direct change enabled

2: LSP2 modify-prevent

Description:
Governs LSP settings procedures when LSP2 is displayed
in normal display mode.

17

PV/Al display
selection

: PV1 (PID1 computational unit)

: PV2 (PID2 computational unit)

1 Al1 (processed inputs)

1 Al2 (processed inputs)

1 Al3 (processed inputs)

escription:
Selects display items when PV/Al is displayed on display
panel 1 in normal display mode.
Display is denominated in engineering units.

ogbwNn -0

18

Auto-tuning method
selection

0 :ATnotperformed
1to3: for PID1 computational unit:

1 : normal AT performed
2 :overshoot-proof AT performed
3 :neural network AT performed

4t06 : for PID2 computational unit:

4 :normal AT performed

5 :overshoot-proof AT performe

6  :neural network AT performed

Description:
AT results are stored in the parameters of the PID groups
selected for either PID1 or PID2 computational units.
Detailed descriptions of AT processing are provided in
the section following this tables.
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Factory
No. l?dn; Item def_ault seLtJtSi?lrgs Settings and descriptions
settings
19 | L % | Motor control 0 0: MFB control (conv.) + est. pos. control performed
method selection 1: MFB control (conv.) only performed
2: est. pos. control (without MFB) only performed
Description:
With 5G output, [---] is displayed and setting cannot be
performed.
A detailed description of motor control methods is
provided in the section following this table.
20 | £ 203 |Automaticmotor 0 0: adjustment disabled
opening adjustment 1: adjustment started
Description:
When motor control method 2 is used with 5G and 2G
output, [----] is displayed and setting cannot be
performed.
A detailed description of automatic motor opening
adjustment is provided in the section following this table.
21 | £ & ¢ | Motor adjustment 1000 0 to (fully open — 500)
completely closed Description:
When motor control method 2 is used with 5G and 2G
output, [----] is displayed and setting cannot be
performed.
A detailed description of motor opening adjustment is
provided in the section following this table.
22 | L &2 | Motor adjustment 9000 (Completely closed + 500)to 10,000
completely open Description:
When motor control method 2 is used with 5G and 2G
output, [----] is displayed and setting cannot be
performed.
A detailed description of motor opening adjustment is
provided in the section following this table.
23 | £ 23 | Motor adjustment 30.0 5.0t0 240.0s
completely opento Description:
closed time When motor control method 2 is used with 5G output,
[----1is displayed and setting cannot be performed.
A detailed description of motor opening adjustment is
provided in the section following this table.
24 | £ 2 | Position 5.0 0.5t025.0%
proportional control Description:
dead zone When motor control method 2 is used with 5G output,
[----1is displayed and setting cannot be performed.
A detailed description of position proportional control
dead zone is provided in the section following this table.
25 | L 2% | CPLcommunications |0 0to 127
address Description:
When there are no transmission options, [----] is displayed
and setting cannot be performed.
Selecting "0" inhibits transmission.
Note that allowable processing time differs between "0"
and all other values.
26 | £ 2 & | CPLtransmission 0 0: 9600 bps, even parity, 1 stop bit
rate, code 1: 9600 bps, no parity, 2 stop bits
2 : 4800 bps, even parity, 1 stop bit
3: 4800 bps, no parity, 2 stop bits
Description:
When there are no transmission options, [----] is displayed
and setting cannot be performed.
27 | 2 7 | CPLtransmission 0 0: write-enable
write 1: write-prevent
enable/prevent Description:
When there are no transmission options, [----] is displayed
and setting cannot be performed.
28 | L 28 |[Unused — [-1is always displayed and setting cannot be performed.
29 | £ 2% |Unused - [-]is always displayed and setting cannot be performed.
30 | £ 323 [Unused — [---]is always displayed and setting cannot be performed.
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Iltem Factory User
No. | code Item default settings Settings and descriptions
settings
31 | £ 3 1 |[Expansionsetting]l |0 0:burnout current ON
Input 1 burnout 1:burnout current OFF
current Description
Normally setto 0.
Set to 1 when infra-red thermocouple RT50 is connected
toinput 1.
32 | 32 |ISpecial function] 0 Default setting is "0".
Used for servicing by manufacturer and cannot be set.
33 | £ 33 |[Expansionsetting]l | — Used for servicing by manufacturer and normally shows
Input 1 zener barrier [----].
adjustment
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B Detailed descriptions of setup data

sPH

Auto-tuning (AT) method selection

0

1,
2,
3,

: AT not performed
4 : standard AT performed
5 : overshoot-proof AT performed
6 : neural network AT performed

Auto-tuning is performed on normal PID computational unit SP, PV
and MV values, but does not function with derivative-based PID.

Auto-tuning always calculates the excess time and limit sensitivity of
thread for two limit cycles and calculates PID values using
characteristics equations, then automatically writes the results.

MYV fluctuations also cause PV fluctuations during auto-tuning, so
check to make sure the PV fluctuations will not induce system
breakdown.

The 1(4) and 3(6) settings provide satisfactory, writable results,
however, in the case of overshoot-susceptible thread, use of the 2(5)
settings or additional overshoot-suppressing smart tuning is
recommended. The 3(6) setting is a neural processing method that
provides suitable results for a wider range of applications

The point at which output reverses (lower limit < upper limit) during
auto tuning is determined from the SP and PV values at AT startup as
follows.

Atstartup Normal operating conditions when SP = PV
PV

A

When PV > SP

When PV < SP

A A > Time A A > Time

AT starts Normal end AT starts Normal end

Auto-tuning can be started by the &Skey, the AT1 and AT2
computational units and by transmission. The AT LED stays on during
tuning.
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® Auto-tuning terminates without writing PID constants and the AT

LED goes off when any of the following conditions occur.
Operation is terminated by pressing of the &Skey.
Operation is terminated by the AT1 or AT2 computational units.
Operation is terminated by transmission.
Mode change occurs.
(Auto-tuning cannot be performed during the manual, interlock
manual and follow modes.)
When automatic motor opening adjustment is performed on 2G
models.
When the £ & setting is modified.

E] Handling Precautions ® Using even one of the AT1 or AT2 computational units invalidates
the { | & setting.
® Auto-tuning results are calculated using the PID computational unit
input/output. Effective auto-tuning results cannot be obtained
when PID computational unit input/output is affected by external
disturbance.

Example) Do not perform simultaneous auto-tuning using
computational units AT1 and AT2 when using the
control type 2 and 3 connections described in Section 5-8
Control Types (page 5-22).
(In this case, simultaneous auto-tuning will produce
invalid results.)
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Motor control method selection

0: MFB control (conventional) + estimated position control performed
1: MFB control (conventional) only performed
2: estimated position control (without MFB) only performed

® 0: MFB control (conventional) + estimated position control performed
® When motor feedback (MFB) input is functioning normally, measured
MFB is used to control motor position.

® When motor feedback (MFB) input is not functioning normally,
estimated MFB values are used to control motor position. This is
referred to as estimated position control.
For example, MFB feedback will suddenly begin fluctuating when the
motor rotates to the point where the feedback potentiometer has
deteriorated.
These sudden fluctuations are regarded as errors and the system begins
to estimate correct MFB feedback position.
The motor also controls position using estimated MFB feedback values
when an MFB line-break alarm is issued.

® Errors necessarily develop between actual motor opening and estimated
MFB values during the estimated position control state.
When output (MV) is less than or equal to 0.0% the close relay is always
on, when it is greater than or equal to 100.0% the open relay is always
on. The problem is dealt with by compensating the extent of error by
setting the motor to be either fully open or fully closed. However, in
cases where the output limiter limits MV to the 0.1 to 99.9% range and
MYV values do not go below 0.0% or above 100.0%, compensation is not
possible.

® The following conditions are regarded as having a tendency to trigger
estimated position control.
- Motor opening is poorly adjusted.
- Feedback potentiometer has poor resolution or is not functioning
properly-
- Faulty MFB wiring.

® 1: MFB control (conventional) only performed
This is the conventional method of motor control in which the MFB value
is regarded as 150.0% and the close relay is always on when an MFB line-
break alarm occurs.

® 2: estimated position control (without MFB) only performed
® Performs motor position control using only estimated position control
using estimated MFB values, regardless of whether MFB wiring is
connected.

® The MFB line-break alarms is not issued

® Compensates errors that develop between actual motor opening and
estimated MFB values by forcing the motor in the closed or open
direction when MV values are either 0.0% or 100.0%.
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® [0
Automatic motor adjustment
0 : adjustment disabled
1 : adjustment started
Automatically measures the motor’s fully open and closed positions and
the time required to go from one state to the other and writes the results to
re,f2dandi 2 3.
® Motor operation and adjustment methods
1.7 % issettoOorl.
2. { @ isset to 1 and the &key pressed.
3. Automatic adjusting

Display panel 1 shows . #.{ .. and the close relay goes on.

- The motor moves to the close side and display panel 2 shows the
MFB count. As the count stabilizes, fully closed adjustment
completes and the count is writtento I & {.

- Digplay panel 1 shows . & .3 # and the open relay goes on.

- The motor moves to the open side and display panel 2 shows the
MFB count. As the count stabilizes, fully open adjustment completes
and the count is written to & . @ & .The time required to go from fully
closed to fully open is written to £ @ . Note that 240.0s is the upper
limit written, even if the time exceeds that number.

- The normal display screen appears when the adjustment operation
completes.

4. The &Skey is pressed to terminate the adjustment operation.

Once the automatic adjustment routine begins, all keys become

inoperative until the routine completes, power is turned off or the &5

key is pressed.

- Under these conditions, SDC40B returns to its factory default
settings and displays ® L. ! @.The & L ! 2 remains on the display
until either the automatic adjustment routine is run again and ends
normally or the system power supply is reset.

Fully closed count to fully open count < 500
Fully closed count > fully open count
Time from fully closed to fully open is less that 5 seconds.
MFB line-break alarm ( # L ¢ & . # L ) occurs either
continuously or frequently.
Time required for MFB count to stabilize exceeds 5 minutes.
Incorrect wiring of MFB or open and closed relays (Note than not all
incorrect wiring will be detected as errors.)
® -
Input when motor is fully closed.
0 to (motor fully open input -500)
® .
Input when motor is fully open.
(Motor fully closed input + 500) to 10,000
® [’
Motor fully closed time
5.9 to 240.0s
E] Handling Precautions The { & {,{ 2 2 and £ & 3 values are set when manually adjusting the
motor.Only the time for £ & I canbesetwhen [ { % isOor 1 (MFB
control enabled)and [ & ¢, £ 2 & and { 2 3 areall setto 2 (MFB

control disabled). When set to 2, the set time becomes the basis for all
calculations. It is important to input time precisely to the nearest 0.1
second.
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Position proportional control dead zone
0.5 to 25.0%

This value is set as the dead zone between the fully open and fully closed
positions for the 2G type motor.

The value is determined by operating the motor at a fixed level at manual
output, then varying the dead zone and recording the value at which motor
"hunting" stops. This becomes the minimum value.

Setting the dead zone very close means the motor will operate constantly,

significantly shortening motor life.
The dead zone is factory defaulted to 5%. This figure should be used as a
guide when considering control results and motor life.

—| Dead zone e

* " Control output AO1 (%)

MFB(%) * 1 1/4 of dead zone
@ _ 2 3 (Zenerbarrier adjustment)
When the Zener barrier is used, be sure to make the following adjustment:

@ Turn the power OFF, install the controller, make wiring, and then
short-circuit between A and B terminals of RTD.

Zener barrier Controller

Zener barrier

short-circuit

Zener barrier

@ After applying the power to this controller, set the setupdata L 3 £ to
241.
See, 7-7 Control Data Settings (Page 7-11) for the change method.

® Indicate the setupdata £ 3 3 setting.

@ Press the EDkey to indicate the difference in resistance (A-B) of the
Zener barriers connected to A and A wires in the 2nd indicator.

© Press the &Skey to memorize the difference in resistance (A-B) this
controller.

® Press the &5key to display the basic indicationstatus.

@ Turn the power OFF and then remove the short-circuit connected
between A and B terminals.

E] Handling Precautions @ Zener barrier can be used only for the RTD ranges other than F01,
F33, F38, P01, P33 and P38.

® Adjustment can not be made if the difference in resistance of Zener
barriers connected to A and B wires is not within 20Q.

® Use the Zener barrier of less than 700 direct current resistance.

® his adjustment is not required for the inputs other than RTD or if
Zener barrier is not used.

® Once the Zener barrier adjustment is made, calibration to the Zener
barrier is performed. If used with RTD input without Zener barrier,
make again the adjustment without Zener barrier.
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B Input processing data settings [} ]

Item
code
[aux. display]

Factory
default
settings

No. Item

User
settings

Settings and descriptions

1 Poaid

i Input 1 0
[ 1

0: not used
1: used
Description:
This setting not available on the SDC40B.
Input 1 is not processed when setto "0".
For No. 2 to 15, [---] is displayed and setting cannot be
performed.

Engineering unit 1
display 1
decimal point
position

N

g

[t}
—

Oto4d

Description:
This setting not available on the SDC40B.
Can be viewed with input 1 range types T/Cand RTD, but
settings cannot be made.

Engineering unit 0
display 1
Lower limit 0%

w
pud
et

—

19,999 to + 26,000V

Description:
Can be viewed with input 1 range types T/Cand RTD, but
settings cannot be made.
Specifies engineering unit value for linear input 0%.
The numbersfor{ n i 3 and} n 0 4 canbe either
large or small.
Engineering units are expressed using the decimal point
position of display 1 settings.

i
pu

et
-2

Engineering unit 12000
value display 1

upper limit 100%

-19,999 to + 26,000V

Description:
Can be viewed with input 1 range types T/Cand RTD, but
settings cannot be made.
Specifies engineering unit value for linear input 100%.
The numbersfor{ n .3 3 and} n .3 can be either
large or small.
Engineering units are expressed using the decimal point
position of display 1 settings.

Linearization table 1 0

3]
c2
—

0: linearization approximation processing not used
1: linearization table 1 used
2: linearization table 2 used
3: linearization table 3 used
Description:
This setting not available on the SDC40B.
For input 1 range types T/C and RTD, [----] is displayed.

Temperature 0
compensation
input 1

o
[t}
— T

0: temperature not compensated

1: temperature compensated with input 1

2: temperature compensated with input 2

3: temperature compensated with input 3

Description:
This setting not available on the SDC40B.
For input 1 range types T/C and RTD, [----] is displayed.
Normal compensation cannot be performed with setting
.

Temperature 0
compensation
temperature unit 1

0:°C

1:°F

Description:
This setting not available on the SDC40B.
For input 1 range types T/C and RTD and when
temperature compensation input 1 issetto "0", [--—] is
displayed and setting cannot be performed.

o}
o3
o

Temperature 0
compensation
design temperature 1

—_—

-19,999 to +26,000U

Description:
For input 1 range types T/C and RTD and when
temperature compensation input 1 issetto "0", [--—] is
displayed and setting cannot be performed.
Displayed using the decimal point position specified by
temperature compensation input 1.
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Iltem Factory User
No. code ltem default - Settings and descriptions
[aux. display] settings | settings
9 |t Al % Pressure 0 0: pressure not compensated
[ ] compensation 1: pressure compensated with input 1
input 1 2: pressure compensated with input 2
3: pressure compensated with input 3
Description:
This setting not available on the SDC40B.
For input 1 range types T/Cand RTD, [----] is displayed.
Normal compensation cannot be performed with setting
.
0| = 0 Pressure 0 0: MPa
[ i1 compensation 1: kPa
pressure unit 1 2: Pa
3: kgfiem?
4: mmH,0
Description:
This setting not available on the SDC40B.
For input 1 range types T/C and RTD and when
temperature compensation input 1 issetto "0", [--—] is
displayed.
(A BRI Pressure 0 -19,999 to +26,000U
[ ] compensation Description:
design pressure 1 For input 1 range types T/C and RTD and when
temperature compensation input 1 issetto "0", [--—] is
displayed and setting cannot be performed.
Displayed using the decimal point position specified by
pressure compensation input 1.
121t nts Square-root 0 0: square-root extraction not performed
[ i1 extraction 1: square-root extraction computation performed
computation 1 Description:
This setting not available on the SDC40B.
For input 1 range types T/C and RTD, [----] is displayed.
13t m 3 Square-root 0.0 0.0t0 100.0%
[ ] extraction Description:
dropout value 1 For input 1 range types T/C and RTD and when square-
root extraction 1 issetto "0", [----] is displayed and
setting cannot be performed.
1M n M Digital filter 0.0 0.0t01200s
[ ] Description:
When set t0 0.0, filtering is not performed.
150 mn t5 Input failure 0 0: diagnostics not performed
[ ] diagnosis 1 1: diagnostics performed
Description:
This setting not available on the SDC40B.
When input 1 exceeds the -10.0 to + 110.0 range with
diagnostics specified, the input 1 failure alarm goes off.
16 |3 =020 Input 2 0 0: not used
[ cl 1: used
Description:
This setting not available on the SDC40B.
Input 2 is not processed when setto "0".
For No. 17 to 30, [---] is displayed and setting cannot be
performed.
17 |4 =022 Engineering unit 0 Oto4
[ cl display 2 Description:
decimal point This setting not available on the SDC40B.
position
18 |4 =123 Engineering unit 0 -19,999 to +26,000U
[ c] value setting 2 Description:
Lower limit 0% Specifies engineering unit value for linear input 0%.
The numbersfor} » i} 3 and ! n 3 Y can be either
large or small.

Engineering units are expressed using the decimal point
position of display 2 settings.
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No.

Item
code
[aux. display]

Item

Factory
default
settings

User
settings

Settings and descriptions

19

[

']

Engineering unit
value display 2
upper limit 100%

10000

-19,999 to + 26,000V

Description:
Can be viewed with input 1 range types T/Cand RTD, but
settings cannot be made.
Specifies engineering unit value for linear input 100%.
The numbersfor{ n i 3 and} n O 4 canbe either
large or small.
Engineering units are expressed using the decimal point
position of display 2 settings.

20

Linearization table 2

: linearization approximation processing not used
: linearization table 1 used
: linearization table 2 used
: linearization table 3 used
escription:
This setting not available on the SDC40B.

OWN 20O

21

Temperature
compensation
input 2

: temperature not compensated

: temperature compensated with input 1

: temperature compensated with input 2

: temperature compensated with input 3

escription:
This setting not available on the SDC40B.
Normal compensation cannot be performed with setting
"2r.

OWN =0

22

-
(X
—_— e

Temperature
compensation
temperature unit 2

0:°C

1:°F

Description:
This setting not available on the SDC40B.
For input 1 range types T/C and RTD and when
temperature compensation input 2 issetto "0", [--—] is
displayed.

23

Temperature
compensation
design temperature 2

-19,999 to +26,000U

Description:
When temperature compensation input 2 issetto "0",
[----]is displayed and setting cannot be performed.
Displayed using the decimal point position specified by
temperature compensation input 2.

24

Db}
()
—

Pressure
compensation
input 2

: pressure not compensated

: pressure compensated with input 1

: pressure compensated with input 2

: pressure compensated with input 3

escription:
This setting not available on the SDC40B.
Normal compensation cannot be performed with setting
"2r.

OWN 20O

25

(g X
—

Pressure
compensation
pressure unit 2

: MPa

: kPa

: Pa

: kgfiem2

: mmH,0

escription:
This setting not available on the SDC40B.
When temperature compensation input 2 issetto "0",
[---]is displayed.

ogbwNn -0

26

>
LX)
— oa

Pressure
compensation
design pressure 2

-19,999 to +26,000U

Description:
When temperature compensation input 2 issetto "0",
[----]is displayed and setting cannot be performed.
Displayed using the decimal point position specified by
pressure compensation input 2.

27

LX)
— o

Square-root
extraction
computation 2

0: square-root extraction computation not performed
1: square-root extraction computation performed
Description:

This setting not available on the SDC40B.
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Iltem Factory User
No. code Item default - Settings and descriptions
[aux. display] settings | settings
28 |4 o 3 Square-root 0.0 0.0t0 100.0%
[ cl extraction Description:
dropout value 2 When square-root extraction 2 issetto "0", [--—] is
displayed and setting cannot be performed.
29 |4 oo 4N Digital filter 0.0 0.0t0120.0s
[ cl Description:
When set t0 0.0, filtering is not performed.
30 |V n i 5 Input failure 0 0: diagnostics not performed
[ cl diagnosis 2 1: diagnostics performed
Description:
This setting not available on the SDC40B.
When input 2 exceeds the -10.0 to + 110.0 range with
diagnostics specified, the input 2 failure alarm goes off.
31 |4 oA i Input 3 0 0: not used
[ 3] 1: used
Description:
This setting not available on the SDC40B.
Input 3 is not processed when setto "0".
For No. 32 to 45, [---] is displayed and setting cannot be
performed.
32| a3 Engineering unit 0 Oto4
[ 3] display 3 Description:
decimal point This setting not available on the SDC40B.
position
33 A03 Engineering unit 0 -19,999 to +26,000U
[ 31 value setting 3 Description:
lower limit 0% Specifies engineering unit value for linear input 0%.
The numbersfor} » i} 3 and ! n 3 Y can be either
large or small.
Engineering units are expressed using the decimal point
position of display 3 settings.
34 |4 A0 M Engineering unit 10000 -19,999 to +26,000U
[ 31 value display 3 Description:
upper limit 100% Specifies engineering unit value for linear input 100%.
The numbersfor} » i} 3 and ! n 3 Y can be either
large or small.
Engineering units are expressed using the decimal point
position of display 3 settings.
35 |4 i3S Linearizationtable |0 0: linearization approximation processing not used
[ 3] 3 1: linearization table 1 used
2: linearization table 2 used
3: linearization table 3 used
Description:
This setting not available on the SDC40B.
36 |4 n 1R Temperature 0 0: temperature not compensated
[ 31 compensation 1: temperature compensated with input 1
input 3 2: temperature compensated with input 2
3: temperature compensated with input 3
Description:
This setting not available on the SDC40B.
Normal compensation cannot be performed with setting
"3,
37 | on 2 Temperature 0 0:°C
[ 3] compensation 1:°F
temperature unit 3 Description:
This setting not available on the SDC40B.
For input 1 range types T/C and RTD and when
temperature compensation input 3 is setto "0", [--—] is
displayed.
e B Temperature 0 -19,999 to + 26,000V

compensation
design temperature
3

Description:
When temperature compensation input 3 issetto "0",
[----1is displayed and setting cannot be performed.
Displayed using the decimal point position specified by
temperature compensation input 3.
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Iltem Factory User
No. code ltem default - Settings and descriptions
[aux. display] settings | Settings
391V A% Pressure 0 0: pressure not compensated
[ 31 compensation 1: pressure compensated with input 1
input 3 2: pressure compensated with input 2
3: pressure compensated with input 3
Description:
This setting not available on the SDC40B.
Normal compensation cannot be performed with setting
"3,
40 |4 o~ 10 Pressure 0 0: MPa
[ 3] compensation 1: kPa
pressure unit 3 2: Pa
3: kgfiem?
4: mmH,0
Description:
This setting not available on the SDC40B.
When temperature compensation input 3 issetto "0", [----]
is displayed.
41 |4y omo ¥ 0 Pressure 0 -19,999 to +26,000U
[ 3] compensation Description:
design pressure 3 When temperature compensation input 3 issetto "0", [----]
is displayed and setting cannot be performed.
Displayed using the decimal point position specified by
pressure compensation input 3.
42 1 n e Square-root 0 0: square-root extraction computation not performed
[ 31 extraction 1: square-root extraction computation performed
computation 3 Description:
This setting not available on the SDC40B.
43 |t m 4 3 Square-root 0 0.0t0 100.0%
[ 3] extraction Description:
dropout value 3 When square-root extraction 3 issetto "0", [--—] is
displayed and setting cannot be performed.
44 |3 o 1M Digital filter 0.0 0.0t0 120.0s
[ 3] Description:
When set t0 0.0, filtering is not performed.
45 |4V o 5 Input failure 0 0: diagnostics not performed
[ 3] diagnosis 3 1: diagnostics performed
Description:
This setting not available on the SDC40B.
When input 3 exceeds the -10.0 to + 110.0 range with
diagnostics specified, the input 3 failure alarm goes off.
46 |1 - 02 0 Input 4 0 0: not used
[ “1 1: used
Description:
This setting not available on the SDC40B.
When setto "0", [---] is displayed for No. 47 to 49, and
setting cannot be performed.
Input 4 provides data used specifically for displaying
engineering unit values, so there is no actual analog input.
47 |V A 3 2 Engineering unit | 0 Oto4
[ “1 display 4 Description:
decimal point This setting not available on the SDC40B.
position
48 |4 nid 2 Engineering unit |0 -19,999 to +26,000U
[ “1 value setting 4 Description:
lower limit 0% Specifies engineering unit value for linear input 0%.
The numbersfor} = i 3 and ! n 0 ™ canbeeither large
orsmall.
Engineering units are expressed using the decimal point
position of display 4 settings.
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Iltem Factory User
No. code Item default . Settings and descriptions
[aux. display] settings | S€tINgs
N IR Engineering unit | 10000 -19,999 to +26,000U
[ “ value setting 4 Description:
upper limit Specifies engineering unit value for linear input 100%.
100% The numbersfor} m i 3 and ! n 0 ™ canbe eitherlarge
orsmall.
Engineering units are expressed using the decimal point
position of display 4 settings.
50 [V Al % Unused — [-1is always displayed and setting cannot be performed.
[ 41
§ §
60 [} »n 15
[ 41
61 |4 n i3 ! Input 5 0 0: not used
[ %1 1: used
Description:
This setting not available on the SDC40B.
When setto "0", [---] is displayed for No. 62 to 64, and
setting cannot be performed.
Input 5 provides data used specifically for displaying
engineering unit values, so there is no actual analog input.
62 |t mi2 e Engineering unit | 0 Oto4
[ %1 display5 decimal Description:
point position This setting not available on the SDC40B.
63 |4 0 3 Engineering unit | 0 -19,999 to + 26,000V
[ Sl value setting 5 Description:
lower limit 0% Specifies engineering unit value for linear input 0%.
The numbersfor} m i 3 and ! n 0 ™ canbe eitherlarge
orsmall.
Engineering units are expressed using the decimal point
position of display 5 settings.
64 |4 0™ Engineering unit | 0 -19,999 to + 26,000V
[ Sl value setting 5 Description:
Upper limit Specifies engineering unit value for linear input 100%.
100% The numbersfor} = i} 3 and ! n 0 ™ canbe eitherlarge
orsmall.
Engineering units are expressed using the decimal point
position of display 5 settings.
65 |4 n 0% Unused - [----1is always displayed and setting cannot be performed.
[ %1
§ §
75 |4 on 45
[ 5]
76 |4 om0t Input 6 0 0: not used
[ al 1: used
Description:
This setting not available on the SDC40B.
When setto "0", [---] is displayed for No. 77 to 79, and
setting cannot be performed.
Input 6 provides data used specifically for displaying
engineering unit values, so there is no actual analog input.
77 | n 3¢ Engineering unit | 0 Oto4
[ al display6 decimal Description:
point position This setting not available on the SDC40B.
78 |1 n 3 3 Engineering unit | 0 -19,999 to + 26,000V
[ Al value setting 6 Description:
lower limit 0% Specifies engineering unit value for linear input 0%.
The numbersfor} = i} 3 and ! n 0 ™ canbe eitherlarge
orsmall.
Engineering units are expressed using the decimal point
position of display 6 settings.
79 | on il Engineering unit | 10000 -19,999 to + 26,000V
[ Al value setting 6 Description:
upper limit Specifies engineering unit value for linear input 100%.
100% The numbersfor} = i} 3 and ! n 0 ™ canbe eitherlarge
orsmall.

Engineering units are expressed using the decimal point
position of display 6 settings.
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ltem Factory |
ser
No- code ltem default ti Settings and descriptions
[aux. display] settings | settings
80 | ni% Unused - [----]is always displayed and setting cannot be performed.
[ 0l
§ §
9 ! n 5
[ gl
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B Control computational data settings[c o n & L]

Iltem Factory User

No. [auxc?i(ijs?)Iay] Item Seetiianuglgi settings Settings and descriptions

PID computation 0 0: normal PID

method 1 1: derivative-based PID

Description:
This setting not available on the SDC40B.
Selects computation mode for the PID1 computational
unit.

N PID group 0 0to7

] specification 1 Description:

Specifies PID parameter groups used with the PID1
computational unit.

—_
(]

D=
—

N
(=]
L=

w
o0
-

.

Control 1 0 0: reverse operation
1: normal operation
Description:
Selects PID1 computational unit control operation.

—_—

N
(x]
=4
]
o

Engineering unit 1 1to6

number specification 1 Description:

This setting not available on the SDC40B.

Displays the PID1 computational unit’s PV (PV1) and SP
(SP1) in engineering units corresponding to type of
input.

Specifies the input 1 to 6 numbers for [input processing
datal.

PV tracking 1 0 0: PV tracking not used

1: PV tracking used

Description:
This setting not available on the SDC40B.
PV tracking is a function that creates the LSP1 = PV1
condition during the manual and interlock manual
modes.

Ratio 1 100.0 -999.9to +999.9%

[ ] Description:

Sets ratios in percent for the PID1 computational unit’s
RSP (RSP1).

Bias 1 0.0 -999.9 to +999.9%
Description:
Sets bias in percent for the PID1 computational unit’s RSH
(RSP1).

Deviation alarm 1 10.0 0.0t0 100.0%

Description:
Sets absolute value deviation alarm [SP1to PV1|in
percent for the PID1 computational unit.

PV alarm 0.0 -10.0t0 110.0%

lower limit 1 Description:

Sets the PV (PV1) alarm in percent for the PID1
computational unit.

. PV alarm 100.0 -10.0t0 110.0%

i1 upper limit 1 Description:

Sets the PV (PV1) alarm in percent for the PID1
computational unit.

Alarm hysteresis 1.0 0.0t0 100.0%

Description:
Sets the alarm hysteresis in percent for deviation alarm 1
and the PV alarm (upper and lower).

PID computation 0.0 0.0t0100.0%

initial control Description:

variable 1 Control input variable for initializing computations used
in the PID1 computational unit.
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Iltem Factory User

No. [auxc?i(ijs?)Iay] Item sdeetiianuglgi settings Settings and descriptions

13 |rFrP1 g PID computation | 0 0: initialization automatically detected
[ ] initializing 1: initialized at LSP1 changes
method 1 2: notinitialized
Description:
Selects initializing for the PID1 computational unit.

14 |5k Smart tuning 0 0 : smart tuning not performed
[ ] method 1 1: overshooting suppressed by fixing brake values
2 : overshooting suppressed by constant checking of brake
values
Description:
Selects smart tuning method for the PID1 computational
unit.
Smart tuning is not possible when PID computation mode 1
= 1 (derivative-based PID).
Also, [--—] is always displayed for this item and setting
cannot be performed.
The "brake™ item is contained in [PID parameter] settings.
Detailed description of smart tuning is provided in the
section following this table.
15 2™ g PID with two 0 0: two degrees of freedom not used
[ ] degrees of 1: two degrees of freedom used
freedom 1 Description:
Selects two degrees of freedom for the PID1 computational
unit.
The two degrees of freedom function is unavailable when
PID computation mode 1 is set to 1 (derivative-based PID).
Also, [--—] is always displayed for this item and setting
cannot be performed.
Detailed description of two degrees of freedom is provided
in the section following this table.
# | PID computation | 0 0: normal PID
mode 2 1: derivative-based PID
Description:
This setting not available on the SDC40B.
Selects computation mode for the PID2 computational unit.
{.mn o |PIDgroup 0 Oto7
specification 2 Description:
Specifies the PID parameter groups used with the PID2
computational unit.
Control 2 0 0: reverse operation
1: normal operation
Description:
Selects PID2 computational unit control operation.
welom Engineering unit | 1 1t06
number Description
specification 2 This setting not available on the SDC40B.
Displays the PID2 computational unit’s PV (PV2) and SP (SP2)
in engineering units corresponding to type of input.
Specifies the input 1 to 6 numbers for [input processing
datal.
Pk PV tracking 2 0 0: PV tracking not used
1: PV tracking used
Description:
This setting not available on the SDC40B.
PV tracking is a function that creates the LSP2 = PV2
condition during the manual and interlock manual modes.
21 |~ Ratio 2 100.0 -999.9to +999.9%
[ cl Description:
Sets ratios in percent for the PID2 computational unit’s RSP
(RSP2).

16

(x]
o
P
"

17

"o
—

18

- 7
"o
—

19

"o
—

20

"o
—
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No.

Item
code
[aux. display]

Item

Factory
default
settings

User
settings

Settings and descriptions

22

Bias 2

0.0

-999.9 to +999.9%

Description:
Sets bias in percent for the PID2 computational unit’s RSP
(RSP2).

23

"o
—

Deviation alarm 2

10.0

0.0t0 100.0%

Description:
Sets absolute value deviation alarm [SP2 to PV2|in
percent for the PID2 computational unit.

24

"o
—

PV alarm
lower limit 2

0.0

-10.0t0 110.0%

Description:
Setsthe PV (PV2) alarm in percent for the PID2
computational unit.

25

PV alarm upper
limit 2

100.0

-10.0t0 110.0%

Description:
Setsthe PV (PV2) alarm in percent for the PID2
computational unit.

26

¥
—,

Alarm hysteresis

1.0

0.0t0 100.0%

Description:
Sets the alarm hysteresis in percent for deviation alarm 2
and the PV alarm (upper and lower).

27

PID computation
initial control
variable 2

0.0

0.0t0 100.0%

Description:
Control input variable for initializing operations used in
the PID2 computational unit.

28

PID computation
initializing method
2

: initialization automatically detected
: initialized at LSP2 changes
: notinitialized
escription:

Selects initializing for the PID2 computational unit.

0
1

2
D

29

Smart tuning
method 2

0 : smart tuning not performed

1: overshooting suppressed by fixing brake values

2: overshooting suppressed by constant checking of brake
values

Description:
Selects smart tuning method for the PID2 computational
unit.
Smart tuning is not possible when PID computation
mode 2 = 1 (derivative-based PID).
Also, [---] is always displayed for this item and setting
cannot be performed.
The brake item is contained in [PID parameter settings].
A detailed description of smart tuning is provided in the
section following this table.

30

PID with two
degrees
of freedom 2

0 : two degrees of freedom not used

1: two degrees of freedom used

Description:
Selects two degrees of freedom for the PID2
computational unit.
The two degrees of freedom function is unavailable
when PID computation mode 2 is set to 1 (derivative-
based PID).
Also, [---] is always displayed for this item and setting
cannot be performed.
A detailed description of two degrees of freedom is
provided in the section following this table.
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B Detailed descriptions of control computational data

Smart tuning method selection (1,2) (Overshooting suppression control)

0 : smart tuning not performed (no overshooting suppression control)

1 : overshooting suppressed by fixing brake values (using settings)

2 : overshooting suppressed by automatic checking of brake values

® Smart tuning does not function with derivative-based PID.

® This function suppresses the overshooting that occurs when control
direction is reversed and the undershooting that occurs in normal
direction. These two functions together are referred to as overshoot
suppression.
When set to "1", overshoot is suppressed by using the PID parameter’s
&~ value as is.
When set to "2", overshoot is suppressed by sampling and rewriting the
& - value on each rising (reverse operation) and falling (normal
operation) edge.
In this case, thek ~ value is only rewritten when it increases, which
means that the overshoot suppressing effect only gets stronger.
The result of operating at the "2" setting is that the overshoot
suppressing effect becomes too strong and takes significantly longer to
reach the set point (SP) value. The solution is to record the & r value at
the point overshooting stops and set % k to "1", then reset the & ~ to that
value.

® The AT LED stays on while thek ~ value is being sampled and rewritten.
® Do not use the "2" setting in a situation when normal control is not
being performed due to the unsuitable tuning effect of the PID constant.
A high! - value tends to cause hunting in threads with fast rising
times. Thek r value should be set to "0" prior to operating at the "2"
setting.

Two degrees of freedom PID selection (1, 2)

0 : two degrees of freedom not used

1 : two degrees of freedom used

® The two degrees of freedom PID does not function with derivative-based
PID.

® The two degrees of freedom function is effective in improving
disturbance response characteristics during operation without affecting
existing rising and falling edge characteristics.
When set to "1", optimum PID constants (in addition to the existing
ones) can be set individually to suppress disturbance.
These constants are automatically set and stored in memory when auto-
tuning is performed, but can also be set and modified individually.
Manually applying mild disturbance-suppressing PID derivatives is
particularly effective when wishing to extend motor life by suppressing
MYV fluctuations to reduce frequency of motor operation.

® PID constants are automatically switched by applying fuzzy rules to
deviation and PV gradients.
The console’s FZY LED lights when PID disturbance constants are in use
and flashes when fuzzy switching is in progress.

® When I is set to "0", all states are controlled without integral operation,
regardless of the value set for thed | disturbance setting.
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B PID parametersettings [P ! d]

Iltem Factory User
No. code Item default settings Settings and descriptions
[aux. display] settings
1 | P-2 Proportionalband 0 | 100.0 P : 0.110999.9%
[ ] H : 0.0 to 6000.0s
2 [ -0 Integral time 0 loo (no integral operation when set to 0.0)
(e g d  :0.0t06000.0s
— — (no integral operation when set to 0.0)
3 ['Z' -id 1 Derivative time 0100 r L :-200.0% tointegral upper limit
- Y] . Fees 0
2 __ R bn;c)egr%lé)\(l)v;rhmltto 200.0%
4 Jrt-0 Integral lower limit 0 | 0.0 v 10.0t0100.0% _
[ “] (dead band inoperative when set to 0.0)
YR — okl :00t0100.0%
5 |- H-i Integral upperlimit 0 | 100.0 (no limit when set t0 0.0)
[ 'El] - = . 1 0, ’
6 | SRFP-3 |Deadband 000 e ot "
[ =l (brake inoperative at "0")
— ] . 0,
7 ok Output deviationrate | 100.0 o : 8] Eg 288090/:
- " o : 0. .
[ limix 0 dd  :01t06000.0s
8 |rik-ii Manual reset 0 | 50.0 (no derivative operation when setto 0.0)
[ ol Description:
Y - Optimum control parameters (P, } , o) during
I i Brake 010 modification of SP values and optimum disturbance
[ t] 2
— : suppressing parameters ([l ¥, 3 , o o ) during
10 | o F-0 Disturbance 100.0 operation are automatically switched for PID
[ i3] suppressing computational units with "1" set for the two degrees
proportionalband 0 of freedom setting in [control computational datal.
i Disturbance 120.0 - Setting smaller values for the proportional band (¥,
[t suppressing integral o P ) improves control but tends to cause
time 0 overshooting and hunting.
12 o o0 Disturbance 0.0 Care should be taken not to set values that are too
[ 2] suppressing derivative low, as doing so can shorten the operating life of
time 0 motor actuators, etc.
;3P Proportional band 1 | 100.0 - Setting smaller values for the integral time (§ , o} )
[ 3] improves follow characteristics but tends to cause
14 1) - ¢ I I ti 1 ] integral operation cycling.
[' ': Y] ntegraltime 0.0 Andwhen | issetto "0", disturbance suppressed
— integral operation does not function.
15 |- Derivative time 110.0
[ 5] - Setting larger values for the integral time (o, ol o)
— — improves overshoot suppression but tends to result in
16 [' e ! Integral lower limit 1 1 0.0 hunting caused by minute PV movements.
= Setting derivative time to between 1/4 to 1/3 of
17 Jr k-3 Integral upper limit 1 | 100.0 integral time is generally considered appropriate for
[ +71] normal temperature control.
T B Dead band Y It is common to use the 0.0 setting to inhibit
[‘ 18] ’ derivative operation or a very low setting to enable a
— — minute level to avoid the hunting that it tends to
19 otk .L.-.']: IOutput deviation rate 100.0 cause with pressure and flow rate control.
[ imit 1
= - Integral operation no longer functions when the
20 | rE-t Manual reset 1 [500 control variable output falls within the range of the
[ ] upper and lower integral limits (= 1, r H).
21 L - Brake 110 It prevents the reset windup that occurs when the PV
[ 2] does not rise for extended lengths of time.
22 | P- Disturbance 100.0 - The dead band (9 & ) is designed to set deviation
[ &2 suppressing to "0" for PID operation when absolute deviation
proportional band 1 values are less than the numeric values. This prevents,
23 | -t Disturbance 120.0 from affecting control, the excess PV disturbance or
[' 23 suppressing integral actuator valve hysteresis induced minute vibration
o band that occurs when deviation nears the "0" range.
24 Qo d- Disturbance 0.0
[ &4 suppressing derivative
time 1
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Item Factory User
No. code Item default : Settings and descriptions
[aux. display] settings settings
25 | -2 Proportionalband 2 [ 100.0 - The output deviation rate limit o &2 I restricts the
[ %] control variable fluctuations for each control cycle to
26 | -2 | Iti > |00 be within the numericvalues. N
6 [' ::- g1 ntegraltime It should be set to 0.1 or greater in conditions where
—— — sudden fluctuations in the control variable output has
27 e Derivative time 2 (0.0 an adverse effect on the actuator.
[ 1] The smaller the value the smaller the fluctuation
28 |-t -2 Integral lower limit 2 [ 0.0 becomes.
] _
[ cil - The manual reset - £ setting, designed to eliminate
29 | H-2 Integral upper limit 2 | 100.0 the offset that develops during proportional operation
[ 9] (nointegral operation), sets a control variable suited to
R deviation of "0".
30 [" e ]" Dead band 2 (00 When integral time } does notequal "0", [—1] is
Py - """ = Suoutdevian - 000 displayed and setting cannot be performed.
2o k- utput deviation rate .
[" 'g' ! | Iimif 2 - Setting a larger value for the brake & r improves the
- overshoot suppressing effect but also extends rise time.
32 | ri-g Manual reset 2 [50.0 The brake becomes inoperative, regardless of the & r
[ 3¢] value, for PID computational with "1" set as the PID
33 [ br-2 Brake 210 computation mode (derivative-based PID) or with "0"
[ 33 set as the smart tuning method in the [control
34 | dP-2 Disturbance 100.0 computational datal.
[ 341 suppressing - The two degrees of freedom function becomes
proportionalband 2 inoperative, regardlessofthe o ¥, § or o o
FEE] Disturb 120.0 settings, for PID computational units with " 1" setas
S B o Isturbance. the PID computation mode (derivative-based PID) or
[ 3% suppressing integral e 2 O
band with "0" set as the two degrees of freedom setting in
3 1oz Disturb o0 the [control computational datal.
oo - isturbance .
[ 351 suppressing derivative - The dead band becomes inoperative, regardless of the
time = R 7 setting, for PID computational units with " 1"
] . set as the PID computation mode (derivative-based PID)
37 [' 3. ] Proportional band 3 | 100.0 in the [control computational datal.
PORE ]
38 [} -3 Integral time 3 |00 - When integral time § is setto "0" for disturbance
[ I8 suppressing integral time o 1 , [---] is displayed and
. — Servatvetme s Too setting cannot be performed.
d-3 .
[ 39]
40 |rt-3 Integral lower limit 3 | 0.0
[ <401
41 | r H-3 Integral upper limit 3 | 100.0
[ <11
42 |FRP-3 Dead band 3100
[ 471
43 Lk b -3 Output deviation rate 100.0
[ %3] limit 3
44 | £ -3 Manual reset 3 1500
[ 441
45 Jhar -3 Brake 310
[ 451
46 | o -3 Disturbance 100.0
[ 451 suppressing
proportional band 3
47 | ot -3 Disturbance 120.0
[« suppressing integral
band
48 | ot d-3 Disturbance 0.0
[ 4831 suppressing derivative
time 3
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Iltem Factory User
No. code ltem default ) Settings and descriptions
[aux. display] settings | settings
49 | P "-3‘ - proportionalband 4 | 100.0
[ Y%H]
50 |3 ::3 - Integral time 4100
[ sl
51 | -4 Derivative time 410.0
[ 51
52 |~ L -4 Integral lower limit 4 | 0.0
[ %]
53 | r =-E--':=‘ Integral upperlimit 4 | 100.0
[ %<
54 |9 RPN Dead band 4 (0.0
[ 941
5 Jar - Output deviation rate 100.0
[ %51 limit 4
56 | - E"j Manual reset 4 | 500
[ 5kl
57 | b -4 Brake 4 (0
[ %7
58 | o P-4 Disturbance 100.0
[ %=1 suppressing
proportional band 4
59 i -M Disturbance 120.0
[ %R suppressing integral
band
60 | o ii-M Disturbance 0.0
[ &0l suppressing derivative
time
61 | -5 Proportional band 5 1100.0
[ & 1]
62 |+ -5 _ Integral time 5100
[ &¢
63 | -5 _ Derivative time 510.0
[ &2
64 | rt-% Integral lower limit 5 | 0.0
[ &4
65 | r H-5 Integral upper limit 5 | 100.0
[ &5]
66 | 9 FE-F:--'E- Dead band 5100
[ Bkl
67 |0t b-% Output deviation rate 100.0
[ & 7] limit
68 | -~ £-% Manual reset 5 |50.0
[ &3]
69 | k-5 Brake 510
[ ]
[ &%]
70 | o #-5 Disturbance 100.0
[ ] suppressing
proportional band 5
71 [ di -5 Disturbance 1200
[ suppressing integral
1 band
72 | -5 Disturbance 0.0
[ 721 suppressing derivative
time 5
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Item Factory User

No. code ltem default . Settings and descriptions
[aux. display] settings | settings

73 |F-6 Proportional band 6 |100.0
[ T3]

74 |+ -& Integral time 6 |00
[ 4]

75 | d-5 Derivative time 6 |00
[ 5]

76 | ¢ L& Integral lowerlimit 6 |0.0
[ 1h]

77 | - H-& Integral upper limit 6 | 100.0
[ T

78 |HAF-A Dead band 6 |0.0
[ 18]

79 ok -& Output deviation rate 100.0
[ 9] limit

80 Jmk b -h Manual reset 6 |[500
[ =]

81 | br-& Brake 6 |0
[ 81

82 | P& Disturbance suppressing | 100.0
[ 2] proportionalband 6

83 | i -& Disturbance suppressing | 120.0
[ &3] integral band 6

84 | ot -5 Disturbance suppressing | 0.0
[ &4l derivative time 6

85 | -1 Proportionalband 7 | 100.0
[ 2%]

86 | -1 Integral time 7 |00
[ =&l

87 | -1 Derivative time 7 |00
[ 871

88 |r -1 Integral lower limit 7 [0.0
[ =R

89 |r H-1 Integral upper limit 7 | 100.0
[ 291

9 |IRP-T Dead band 7 |00
[ =%

91 kb -7 Output deviation rate 100.0

S limit

92 |rE-1 Manual reset 7 |50.0
[ =21

93 | he-1 Brake 7 |o
[ %3

94 |- Disturbance suppressing | 100.0
[ 941 proportional band 7

95 | ot -1 Disturbance suppressing | 120.0
[ 951 integral band 7

96 | o -1 Disturbance suppressing | 0.0
[ 95&] derivative time 7
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B Linearization table datasettings [k b L]

Iltem Factory User
No. code Item default settings Settings and descriptions
[aux. display] settings
1 |:L. R3¢ |XaxispointA0lof | —999.9 999910 +999.9%
[ ] linearization table 1 Description:
2 JEL RO | Xaxis point AO2 of 9999 Indicates that item An is input (X axis) and item [Bn] is
[ ] linearization table 1 output (Y axis).
p— - - Setthe valuessothat AO1 < AQ2 < --- < A15 £ A16.
3 |kt 'H,L: 3 f_(axm_pomt A03t;)|f : 9393 Linearization that excludes the point of deviation is
! i Inearization table performed when the small-to-large relationship does not
4 | &L R | Xaxis pointA04 of | 999.9 follow the number order.
[ i1 linearization table 1
5 | L R3S [XaxispointA05of | 999.9
[ i1 linearization table 1
6 |- ARG | XaxispointAO6of |[999.9
[ i1 linearization table 1
7 L AT | XaxispointA0O7of | 999.9
[ i1 linearization table 1
8 |:L. AR |XaxispointAO8of |[999.9
[ i1 linearization table 1
9 |LL . RO% |XaxispointA09of |[999.9
[ i1 linearization table 1
10 | &L .7 13 | XaxispointAl0of |[999.9
[ i1 linearization table 1
1M el R | XaxispointAllof |[999.9
[ i1 linearization table 1
12 L. R 12 | XaxispointAl2of |[999.9
[ i1 linearization table 1
13 L. R 13 | XaxispointA13of |[999.9
[ i1 linearization table 1
14 &L R 1Y | XaxispointAldof |[999.9
[ i1 linearization table 1
15 L R 1S | XaxispointAl5of |[999.9
[ i1 linearization table 1
16 | &L . 15 | XaxispointAl6of |[999.9
[ i1 linearization table 1
17 | [ ] Unused - [----1is always displayed and setting cannot be performed.
18 [ &L .l ! |Y-axis point BO1 of —999.9 -99991t0 +999.9%
[ 1 linearization table 1 Description:
19 kL o2 Y-axis point B02 of 9999 Indicates that item An isinput (X axis) and item Bn is
[ {1 linearization table 1 output (Y axis).
20 |4t 533 |Y-axispointBO3of |[999.9
[ i1 linearization table 1
21 | L b3 | Y-axispointBO4of |999.9
[ i1 linearization table 1
22 kL 3% | Y-axispointBOSof |999.9
[ i1 linearization table 1
23 | L .35 | Y-axispointB06 o 999.9
[ i1 linearization table 1
24 | L a3 | Y-axispointB0O7of | 999.9
[ i1 linearization table 1
25 |38 | Y-axispointBO8of |999.9
[ i1 linearization table 1
26 | bt 5039 |Y-axispointBO9of |[999.9
[ ] linearization table 1
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Item Factory User
No. code Item default settings Settings and descriptions
[aux. display] settings
27 b b Ui | Y-axispointB10of | 999.9 -999.9to +999.9%
[ i1 linearization table 1 Description:
" - - Indicates that item An is input (X axis) and item Bn is
28 |k L.k V1 | Y-axispointB11 of 999.9 i
[ i1 linearization table 1 output (Y axis).
29 |- L. 2 | Y-axispointB12of |9999
[ i1 linearization table 1
30 |- 4. ¢ 3 |Y-axispointB13of |9999
[ i1 linearization table 1
31 | & .k 14 | Y-axis pointB14 of 999.9
[ i1 linearization table 1
32 |4 . {5 |Y-axispointB15of |9999
[ i1 linearization table 1
33 |4 . {5 | Y-axispointB16of |9999
[ i1 linearization table 1
EI I R Connection number |0 0: not connected
[ ] of 1: connected to linearization table 1
linearization table 1 2: connected to linearization table 2
3: connected to linearization table 3
Description:
This setting not available on the SDC40B.
Setting 1 has the same effect as setting 0.
The linearization table is not connected when the AO1
of the connected destination is smaller than the
connected source’s final effective point.
35 |LL.RD | X-axispointAOlof | —999.9 -999.9to +999.9%
[ 2] linearization table 2 Description:
——— - Indicates that item An isinput (X axis) and item Bn is
{3 A X-axis point AO2 of | 999.9 .
[ 2] linearization table 2 output (¥ axis).
——— Setthe valuessothat AO1 < AQ2 < -+ < A15 < A16.
37 | .RD 2 X-axis point AO3 o 999.9 Linearization that excludes the point of deviation is
[ c] linearization table 2 performed when the small-to-large relationship does not
38 [ A0 | XaxispointA04of |999.9 follow the number order.
[ 2] linearization table 2
39 |- L R3S | X-axispoint A0S of | 9999
[ 2] linearization table 2
40 L ARG | X-axispointAO6of |999.9
[ 2] linearization table 2
41 J L AT | X-axispointA07of | 999.9
[ 2] linearization table 2
42 L AR | X-axispointA08of |[999.9
[ 2] linearization table 2
43 L A9 | X-axispointA09of |[999.9
[ 2] linearization table 2
44 J LR 1D | X-axispointAl0of |[999.9
[ 2] linearization table 2
45 | 4L .7 1 U | X-axispointAl1of |[999.9
[ c linearization table 2
46 | L .7 12 | X-axispointAl2of |[999.9
[ c linearization table 2
47 | L .7 13 | X-axispointAl3of |[9999
[ 2] linearization table 2
48 | L .7 1 | X-axispointAldof |[999.9
[ 2] linearization table 2
49 |4 .7 1% | X-axispointAl5of |[999.9
[ 21 linearization table 2
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Iltem Factory User
No. code Item default : Settings and descriptions
[aux. display] settings settings
50 | L. {5 | X-axispointAl6of |999.9
[ 2] linearization table 2
51 )1 cl Unused - When [-—-]is displayed, settings cannot be made.
52 | ki .=:: it 1 | Y-axis point BO1 of —999.9 -999.9to +999.9%
[ c1] linearization table 2 Description:
53 L 02 Y-axis point B2 of 9999 Indicates tha_t item An is input (X axis) and item Bn is
[ 2] linearization table 2 output (Y axis).
54 [ =4L 033 |Y-axispointBO3of |[999.9
[ 2] linearization table 2
55 |- L i3 | Y-axispointBO4of |9999
[ 2] linearization table 2
56 | =L 0% |Y-axispointBO5of |999.9
[ 2] linearization table 2
57 | =L L35 |-axis point BO6 of 999.9
[ 2] linearization table 2
58 [ 4L .3 |Y-axispointBO7of |9999
[ 2] linearization table 2
50 [ EL .08 |Y-axispointBO8of |[999.9
[ 2] linearization table 2
60 | L b7 |Y-axispointB09of |999.9
[ 2] linearization table 2
61 |t b 3 |Y-axispointB10of |999.9
[ 2] linearization table 2
62 | &5 .k 1 1 | Y-axispointB11 of 999.9
[ 2] linearization table 2
63 | L. {2 |Y-axispointB12of 9999
[ 2] linearization table 2
64 | &5 .k 13 | Y-axispointB13of 999.9
[ 2] linearization table 2
65 | & .k 14 | Y-axispointB14of 999.9
[ 2] linearization table 2
66 |- L. {5 |Y-axispointB150f |999.9
[ 2] linearization table 2
67 | £ L. {& | Y-axispointB16of |999.9
[ 2] linearization table 2
68 | c ®) .2 |[Connectionnumber |0 0: not connected
[ cl of 1: connected to linearization table 1
linearization table 2 2: connected to linearization table 2
3: connected to linearization table 3
Description:
This setting not available on the SDC40B.
Setting 2 has the same effect as setting 0.
The linearization table is not connected when the AO1
of the connected destination is smaller than the
connected source’s final effective point.
69 | &L .Fi oo X-axis point A01 of —9999 2999910 +999.9%
[ := ] linearization table 3 Description:
70 0L .m0 X-axis point A02 of 9999 Indicates tha_t item An is input (X axis) and item Bn is
[ 3 linearization table 3 output (Y axis).
R - - etthe valuessothat AO1 < AQ2 = -- < A15 = A16.
TE M X-axis pointA03 of 1999.9 Linearization that excludes the point of deviation is
! 3] linearization table 3 performed when the small-to-large relationship does not
72 | kLAY [ X-axispointAO4of |999.9 follow the number order.
[ 31 linearization table 3
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Item Factory User
No. code ltem default | ings Settings and descriptions
[aux. display] settings
73 |- L R3S | X-axis point A0S of | 9999 999.9 to +999.9%
[ 3] linearization table 3 Description:
74 | =L R GE | X-axis point AO6 of | 9999 Indicates that item An is input (X axis) and item Bn is
[ 31 linearization table 3 output (Y axis).
7 TR X-axi int AO7 of 999.9 Setthe valuessothat AO1 £ AO2 £ - £ A15 < A16
N Lt I_-aX|s_p0|_nt blo : Linearization that excludes the point of deviation is
[ 3] Inearization table 3 performed when the small-to-large relationship does not
76 |- L.ADE | X-axispointA08of |999.9 follow the number order.
[ 3] linearization table 3
77 | = LR | X-axis point A09 of | 9999
[ 3] linearization table 3
78 | =L R 11 | X-axispointAl0of |999.9
[ 3] linearization table 3
79 | =L R U | X-axispointAllof 9999
[ 3] linearization table 3
80 | L. .7 {2 |XaxispointAl2of [999.9
[ 3] linearization table 3
81 [ &L R 3 |XaxispointA13of [999.9
[ 31 linearization table 3
82 | 4.7 1 | XaxispointAldof [9999
[ 3] linearization table 3
83 | L.R 1% |XaxispointAl5of [999.9
[ 3] linearization table 3
84 [ 4. R 5 | XaxispointAl6of [999.9
[ 31 linearization table 3
85 ]I 3] Unused - When [----] is displayed, settings cannot be made.
86 | kb il Y-axis point BO1 of —999.9 -999 9 to +999.9%
[ 3] linearization table 3 Description:
87 |t .53 |Y-axispointBO2of [9999 Indicates that item An is input (X axis) and item Bn is
[ 3] linearization table 3 output (Y axis).
88 [t i3 |Y-axispointBO3of [999.9
[ 3] linearization table 3
89 [ &t .l | Y-axispointBO4of |999.9
[ 3] linearization table 3
90 | kL b5 |Y-axispointBOSof [999.9
[ 31 linearization table 3
91 | &t .3 % | Y-axispointBO6of |999.9
[ 3] linearization table 3
92 [t no 1 [y-axispointBo7of [9999
[ 3] linearization table 3
93 | kL bR |Y-axispointBO8of [999.9
[ 31 linearization table 3
94 |kt =39 | Y-axispointB0O9of |[999.9
[ 3] linearization table 3
95 J L. 3 |Y-axispointB10of |[999.9
[ 3] linearization table 3
96 | = . 1 | Y-axispointB11 of 999.9
[ 3] linearization table 3
97 | ko . 2@ | Y-axispointB12 of 999.9
[ 3] linearization table 3
98 | o . ¢ 3 | Y-axis pointB13 of 999.9
[ 3] linearization table 3
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Item factory User
No. code Item default | iings Settings and descriptions
[aux. display] settings
99 | &L .b ™ | Y-axispointB14of |999.9 -999.9to +999.9%
[ 31 linearization table 3 Description:
10000 .6 1% Y-axis point B15 of 999.9 Indicates that item An is input (X axis) and item Bn is
[ 3 linearization table 3 output (Y axis).
101k L. {5 |Y-axispointB16of |9999
[ 3 linearization table 3
102z At .3 | Connectionnumber |0 0: not connected
[ 31 of 1: connected to linearization table 1
linearization table 3 2: connected to linearization table 2
3: connected to linearization table 3
Description:
This setting not available on the SDC40B.
Setting 3 has the same effect as setting 0.
The linearization table is not connected when the AO1
of the connected destination is smaller than the
connected source’s final effective point.
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B PTBtable datasettings [Pt b]

Item Factory User
No. code Item default settings Settings and descriptions
[aux. display] settings

1 [P RO | X-axis point AO1 —999.9 -999.9t0 +999.9%
[ | of PTB table 1 Description:

2 | P .an2 | xaxispoint AD2 9999 Indicates that item An is input (X axis) and item Bn is
[ ] of PTB table 1 output (Y axis).
o . < <o < <

s |7t R 3 X-axis point A03 999.9 Setthe valuessothat AO1 < AO2 < -+ < A15 £ A16.
[ ] of PTB table 1

4 [P A9 | X-axispointA04 | 999.9
[ ] of PTB table 1

5 [P RS | XaxispointA05 | 999.9
[ ] of PTB table 1

6 | P ROE | XaxispointA06 |999.9
[ ] of PTB table 1

7 |PE RO T | XaxispointA07 | 9999
[ ] of PTB table 1

8 [P RADR | XaxispointAO8 |9999
[ ] of PTB table 1

9 [P RDIT | X-axispointA09 |9999
[ ] of PTB table 1

10 | PE R 10 | XaxispointA10 | 999.9
[ ] of PTB table 1

1M PR | Xaxispoint A11 999.9
[ ] of PTB table 1

12 PR 12 |XaxispointA12 9999
[ ] of PTB table 1

13 QP R 13 |XaxispointA13 |[999.9
[ ] of PTB table 1

14 | PR 1Y | XaxispointA14 9999
[ ] of PTB table 1

15 1P R 15 | XaxispointAl5 |[999.9
[ ] of PTB table 1

16 | P R {5 | XaxispointAl6 |[999.9
[ ] of PTB table 1

17 | P .3t | Y-axis point BO1 —999.9 -999.9t0 +999.9%
[ = ] Of PTB table 1 Description:

18 | P .32 | Y-axis point BO2 9999 Indicates that item An is input (X axis) and item Bn is
[ ] of PTB table 1 output (Y axis).

19 | P& L33 [YaxispointB0O3 |999.9
[ ] of PTB table 1

20 | Pk i34 | Y-axispointBO4 | 9999
[ ] of PTB table 1

21 [P 3% | Y-axispointB0O5 | 999.9
[ ] of PTB table 1

22 | P 35 | Y-axispointBO6 | 999.9
[ ] of PTB table 1

23 | Pk 37 | Y-axis point BO7 999.9
[ ] of PTB table 1

24 | P& 38 |[Y-axispointBO8 | 999.9
[ ] of PTB table 1

25 | Pk 3 | Y-axis point BO 999.9
[ ] of PTB table 1

26 | Pk b 13 | Y-axispointB10 999.9
[ ] of PTB table 1
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Iltem Factory User
No. code ltem default ) Settings and descriptions
[aux. display] settings | settings
27 | P 4| Y-axis point B11 999.9 -999.9to +999.9%
[ = ] Of PTB table 1 Description:
28 | Pk ! | Y-axispointB12 [ 9999 Indicates that item An is input (X axis) and item Bn is
[ ] of PTB table 1 output (Y axis).
29 | Pt ¢ 3 | Y-axispointB13 999.9
[ ] of PTB table 1
30 | P i1 |Y-axispointB14 | 9999
[ ] of PTB table 1
31 | P& {5 | Y-axis pointB15 999.9
[ ] of PTB table 1
32| Pt 15 |Y-axispointB16 | 9999
[ ] of PTB table 1
33|Pk .Fi 1 | X-axis point AO1 —999.9 -999.9 to +999.9%
[ 7] of PTB table 2 Description:
34 [P R0 2 | X-axis point AO2 9999 Indicates that item An is input (X axis) and item Bn is
[ ] of PTB table 2 output (Y axis).
— < <. < <
35 | Pt R0 3 | XaxispointA03 | 999.9 Setthevaluessothat AO1 =< AO2 < -+ < A15 < A16.
[ 2] of PTB table 2
36 | PE.AOY | XaxispointA04 | 999.9
[ 2] of PTB table 2
37 | P ADS | X-axispointA0S | 9999
[ 2] of PTB table 2
38| P ADR | X-axispointA06 | 9999
[ 2] of PTB table 2
39 | PE.RO T | XaxispointA07 | 999.9
[ 2] of PTB table 2
40 | P R R | X-axispointA08 | 999.9
[ 2] of PTB table 2
41 | P R9 | X-axispointA09 | 999.9
[ 2] of PTB table 2
42 | PR | X-axispointA10 | 999.9
[ 2] of PTB table 2
43 | PR 1L | X-axis point A11 999.9
[ 2] of PTB table 2
44 | PR 12 | X-axispointA12 | 999.9
[ 2] of PTB table 2
45 | P R 13 | X-axispointA13 | 999.9
[ 2] of PTB table 2
46 | P .7 14 | X-axispointA14 | 999.9
[ 2] of PTB table 2
47 | P .7 15 | X-axispointA15 | 999.9
[ 2] of PTB table 2
48 | P R G | X-axispointA16 | 999.9
[ c of PTB table 2
49 | Pk - 1 | Y-axis point BO1 —999.9 -999.9 to +999.9%
[ ':‘ Of PTB table 2 Description:
50 | P k.l | Y-axispointBO2 | 999.9 Indicates that item An is input (X axis) and item Bn is
[ ] of PTB table 2 output (Y axis).
51 [P 33 |Y-axispointBO3 |999.9
[ 2] of PTB table 2
52 [Pk 3 | Y-axispointBO4 | 999.9
[ 2] of PTB table 2
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Item Factory User
No. code ltem default : Settings and descriptions
[aux. display] settings | Settings
53 |#¢ ¥ 1% | Y-axis point BO5 999.9 -999 9 to +999.9%
[ 7] of PTB table 2 Description:
54 | P& bR | Y-axispointBO6 [ 9999 Indicates that item An is input (X axis) and item Bn is
[ cl of PTB table 2 output (Y axis).
55 [Pk .3 | Y-axis point BO7 999.9
[ cl of PTB table 2
56 | P L8 |Y-axispointB0O8 |999.9
[ cl of PTB table 2
57 | P 3% | Y-axis point BO9 999.9
[ cl of PTB table 2
58 | Pk . I | Y-axis pointB10 999.9
[ cl of PTB table 2
59 [P .t | Y-axispointB11 999.9
[ cl of PTB table 2
60 | Pk b {2 | Y-axispointB12 999.9
[ cl of PTB table 2
61 | ™k . t 3 |Y-axispointB13 999.9
[ cl of PTB table 2
62 | Pk .k 1™ | Y-axispointB14 999.9
[ cl of PTB table 2
63 | P k. {5 | Y-axispointB15 999.9
[ cl of PTB table 2
64 | Pk . {5 | Y-axispointB16 | 9999
[ c] of PTB table 2
65 | P .F:' 1 1 | X-axis point AO1 —999.9 -999 9 to +999.9%
[ 3] of PTB table 3 Description:
66 | P L. A 02 | X-axis point AO2 999.9 Indicates tha_t item An is input (X axis) and item Bn is
[ 3] of PTB table 3 output (Y axis).
< < .- < <
o7 lPe ro s X-axis point AO3 999.9 Setthe valuessothat AO1 < AQ2 < --- < A15 £ A16.
[ 3] of PTB table 3
68 | P R4 | X-axispointA04 |999.9
[ 3] of PTB table 3
69 | P A% | X-axispoint A0S | 9999
[ 3] of PTB table 3
70 | P AOE | X-axis point AO6 | 9999
[ 3] of PTB table 3
71 | PR3 | X-axis point AO7 | 9999
[ 3] of PTB table 3
72 | P ROR | X-axis point AO8 | 9999
[ 3] of PTB table 3
73 | PR3 | X-axis point A09 | 9999
[ 3] of PTB table 3
74 | P R LD | X-axispointA10 | 999.9
[ 3] of PTB table 3
75 [P R U | X-axis point A11 999.9
[ 3] of PTB table 3
76 | PR U2 | X-axispointA12 | 999.9
[ 3] of PTB table 3
77 | PR U3 | X-axispointA13 | 999.9
[ 3] of PTB table 3
78 | Pk R Y | X-axispointA14 | 999.9
[ 3] of PTB table 3
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Iltem Factory User
No. code Item default settings Settings and descriptions
[aux. display] settings
79 | PR {5 | X-axispointAl5 |999.9 -999.9t0 +999.9%
[ 3] of PTB table 3 Description:
go lrPe s X-axis point A16 9999 Indicates tha_t item An is input (X axis) and item Bn is
[ 3] of PTB table 3 output (Y axis).
Setthe values sothat AO1 < AQ2 < - < A15 < A16.
81 | P& b ! |Y-axispointBO1 —999.9 -999.9t0 +999.9%
[ 3] of PTB table 3 Description:
82 | PE.bild |Y-axispointBO2 [999.9 Indicates that item An is input (X axis) and item Bn is
[ 3 of PTB table 3 output (Y axis).
83 | Pk .33 | Y-axis point BO3 999.9
[ 31 of PTB table 3
84 | P i34 |Y-axispointBO4 |9999
[ 31 of PTB table 3
85 | P& 3% |Y-axispointBO5 |999.9
[ 31 of PTB table 3
86 | P L35 |Y-axispointBO6 | 999.9
[ 31 of PTB table 3
87 | P b3 |Y-axispointBO7 |9999
[ 31 of PTB table 3
88 | P L8 |Y-axispointBO8 |999.9
[ 31 of PTB table 3
89 | P 3% | Y-axispointBO9 |9999
[ 31 of PTB table 3
90 | P& . I3 | Y-axispointB10 | 9999
[ 31 of PTB table 3
91 | Pk . ¢} | Y-axispointB11 999.9
[ 31 of PTB table 3
92 | Pk . {2 | Y-axispointB12 999.9
[ 31 of PTB table 3
93 | Pk . 3 | Y-axispointB13 999.9
[ 31 of PTB table 3
94 | Pk . {4 | Y-axispointB14 999.9
[ 31 of PTB table 3
95 | P& . % | Y-axispointB15 | 9999
[ 31 of PTB table 3
96 | P& . 5 | Y-axispointB16 | 9999
[ 31 of PTB table 3
97 | P R | X-axis point AO1 —999.9 -999.9t0 +999.9%
[ ": ] Of PTB table 4 Description:
98 | P A2 | X-axis point AO2 999.9 Indicates tha_t item An is input (X axis) and item Bn is
[ 1 of PTB table 4 output (Y axis).
- e — Setth | that AO1 £ AQ2 < --- < A15 < Al6.
99 [Ft A3 |xaxispointAO3 |999.9 etihevaluessotha
[ “1 of PTB table 4
100 P A0Y | X-axispointAoa |[999.9
[ “1 of PTB table 4
101 P R3S | X-axispointA05 |[999.9
[ “1 of PTB table 4
102 P AE | X-axispointA06 |[999.9
[ “1 of PTB table 4
103 P A0 | X-axispointAo7 [999.9
[ “1 of PTB table 4
1047 A3 | X-axispointA08 |[999.9
[ ] of PTB table 4
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Iltem Factory User
No. code Item default settings Settings and descriptions
[aux. display] settings
105 P AO9 | X-axispointA09 | 999.9 -999 9 to +999.9%
[ - ] of PTB table 4 Description:
106 | P .R 10 | XaxispointA10 | 9999 Indicates that item An is input (X axis) and item Bn is
[ 4] of PTB table 4 output (Y axis).
- - Setth | that AO1 £ AQ2 < --- < A15 < Al6.
107 [ F & R 11 | xaxispointAll | 999.9 ctihevaluessotna
[ 1 of PTB table 4
108 P .7 12 |XaxispointA12 |999.9
[ “1 of PTB table 4
109 P .7 13 | XaxispointA13 9999
[ 1 of PTB table 4
1Mo P R 1Y | XaxispointAl4 9999
[ 1 of PTB table 4
1M PE RIS | XaxispointA15 | 9999
[ “1 of PTB table 4
M2 P R IG | XaxispointAl6 | 9999
[ 1 of PTB table 4
M3 | P e .l t | Y-axis point BO1 —999.9 -999.9t0 +999.9%
[ - ] of PTB table 4 Description:
114 | P 3@ | Y-axis point BO2 9999 Indicates that item An is input (X axis) and item Bn is
[ 1 of PTB table 4 output (Y axis).
M5 | P it 3 |Y-axispointBO3 | 999.9
[ 1 of PTB table 4
M6 Pk i3 |Y-axispointB04 |999.9
[ “1 of PTB table 4
M7 | P 2% | Y-axispointBO5 | 999.9
[ 1 of PTB table 4
M8 | Pk . nith | Y-axispointBO6 | 999.9
[ 1 of PTB table 4
M9 Pk w37 | Y-axispointBO7 999.9
[ “1 of PTB table 4
120 | P i3 | Y-axis pointBO8 | 999.9
[ 1 of PTB table 4
121 P 3% | Y-axis point BO9 999.9
[ 1 of PTB table 4
122 # 4 . 13 | Y-axispointB10 999.9
[ “1 of PTB table 4
123 % & 1t | Y-axispointB11 999.9
[ 1 of PTB table 4
124 P . 1@ | Y-axispointB12 999.9
[ 1 of PTB table 4
125 # % . t 3 | Y-axispointB13 999.9
[ 1 of PTB table 4
126 | P & 14 | Y-axis pointB14 999.9
[ 1 of PTB table 4
127 ] P . 15 | Y-axispointB15 999.9
[ “1 of PTB table 4
128 P4 . t5H | Y-axispointB16 | 999.9
[ 1 of PTB table 4
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B TTB table datasettings [

"e
"e
[
R

Iltem Factory User
No. code Item default settings Settings and descriptions
[aux. display] settings
1 | &k A0 1 | X-axis point AO1 —999.9 -999.9t0 +999.9%
[ = ] Of TTB table 1 Description:
2 e R02 | XaxispointA02 |[999.9 Indicates that item An is input (X axis) and item Bn is
[ ] of TTB table 1 output (Y axis).
p— - - Setthe valuessothat AO1 < AQ2 < --- < A15 £ A16.
3 |-k A3 | XaxispointA03 |999.9
[ ] of TTB table 1
4 |k RO | X-axispointA04 |999.9
[ ] of TTB table 1
5 |k RO% | XaxispointA05 [999.9
[ ] of TTB table 1
6 |- RO |X-axispointA06 |9999
[ ] of TTB table 1
7 | RO | X-axispointA07 | 9999
[ ] of TTB table 1
8 |-k RE | XaxispointA08 [999.9
[ ] of TTB table 1
9 |k AT | XaxispointA09 |[999.9
[ ] of TTB table 1
10 | &R 1D | X-axispointA10 |999.9
[ ] of TTB table 1
1M |t Rt | XaxispointAl1 999.9
[ ] of TTB table 1
12 L. R U2 | XaxispointAl2 [999.9
[ ] of TTB table 1
13 Lkt R 13 |XaxispointAl3 [999.9
[ ] of TTB table 1
14 |t R i1 |XaxispointAlda 9999
[ ] of TTB table 1
15 | L&A 15 | X-axispointAl5 |999.9
[ ] of TTB table 1
16 | L &R t5h | X-axispointAl6 |999.9
[ ] of TTB table 1
17 | £ .03 U | Y-axis point BO1 0.0 0.0 to 6000.0s
[ = ] Of TTB table 1 Description:
18 | &k .02 @ | Y-axis point BO2 6000.0 Indicates that item An is input (X axis) and item Bn is
[ ] of TTB table 1 output (Y axis).
19 |k 033 |Y-axispointBO3 | 6000.0
[ ] of TTB table 1
20 |k 34 | Y-axispointBO4 | 6000.0
[ ] of TTB table 1
21 |k 35 | Y-axispointBO5 | 6000.0
[ ] of TTB table 1
22 |k 35 | Y-axispointBO6 | 6000.0
[ ] of TTB table 1
23 |tk W37 | Y-axis point BO7 6000.0
[ ] of TTB table 1
24 | &k 32 | Y-axispointBO8 | 6000.0
[ ] of TTB table 1
25 |k k3% | Y-axis point BO9 6000.0
[ ] of TTB table 1
26 |k k. 43 | Y-axis point B10 6000.0
[ ] of TTB table 1
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Iltem Factory User
No. code Item default settings Settings and descriptions
[aux. display] settings
27 |tk U8 | Y-axispointB11 6000.0 0.0 to 6000.0s
[ = ] Of TTB table 1 Description:
28 [kt § @ | Y-axispointB12 6000.0 Indicates that item An is input (X axis) and item Bn is
[ | of TTB table 1 output (Y axis).
29 | k. 13 | Y-axispointB13 6000.0
[ i1 of TTB table 1
30 [k ™ | Y-axispointB14 6000.0
[ i1 of TTB table 1
31 | k. 15 | Y-axispointB15 6000.0
[ i1 of TTB table 1
32 |k k. i & | Y-axispointB16 6000.0
[ i1 of TTB table 1
33 |k .F:' 1 | X-axis point AO —999.9 -999 9 to +999.9%
[ <] of TTB table 2 Description:
34 [k R | X-axis point AD2 999.9 Indicates that item An is input (X axis) and item Bn is
[ ] of TTB table 2 output (Y axis).
< <. < <
T TE X-axis point A03 999.9 Setthe valuessothat AO1 < AO2 < -+ < A15 < A16.
[ 2] of TTB table 2
36 [£ & RO |X-axispointAoa |[9999
[ 2] of TTB table 2
37 |k RS | XaxispointA05 | 9999
[ 2] of TTB table 2
38 | Lk ROE | XaxispointA06 | 9999
[ 2] of TTB table 2
39 [£ &8 RO | X-axispointA07 |9999
[ 2] of TTB table 2
40 |- = RO | X-axispointAO8 | 9999
[ 2] of TTB table 2
41 | L& RO | X-axispointA09 | 9999
[ 2] of TTB table 2
42 = R 1D | X-axispointA10 | 999.9
[ 2] of TTB table 2
43 =R U1 | X-axis point A11 999.9
[ c of TTB table 2
44 | = R 12 | X-axispointA12 | 999.9
[ 2] of TTB table 2
45 = R 13 | X-axispointA13 | 999.9
[ 2] of TTB table 2
46 | =k R 1Y | X-axispointA14 | 999.9
[ 2] of TTB table 2
47 | = R 1S | X-axispointA15 | 999.9
[ 2] of TTB table 2
48 | = R 15 | X-axispointA16 | 999.9
[ 2] of TTB table 2
49 |k k. i 1 | Y-axis point BO1 0.0 0.0 to 6000.0s
[ <] of TTB table 2 Description:
50 | & .02 |vY-axispoint BO2 6000.0 Indicates tha_t item An is input (X axis) and item Bn is
[ ] of TTB table 2 output (Y axis).
51 | & .33 | Y-axis point BO3 6000.0
[ 2] of TTB table 2
52 | &k .53 | Y-axis point BO4 6000.0
[ 2] of TTB table 2
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Iltem Factory User
No. code Item default settings Settings and descriptions
[aux. display] settings
53 |k t.b3S |Y-axispointBO5 | 6000.0 0.0 to 6000.0s
[ l:‘ ] of TTB table 2 Description:
54 |- i Y-axis point BO6 6000.0 Indicates that item An is input (X axis) and item Bn is
[ cl of TTB table 2 output (Y axis).
55 |k & .50 | Y-axis point BO7 6000.0
[ cl of TTB table 2
56 [ k.38 | Y-axispointBO8 | 6000.0
[ cl of TTB table 2
57 &k 539 | Y-axis point BO9 6000.0
[ cl of TTB table 2
58 | &k .5 {3 | Y-axispointB10 6000.0
[ cl of TTB table 2
59 |t k.h § | Y-axispointB11 6000.0
[ 2] of TTB table 2
60 | & k.t & | Y-axispointB12 6000.0
[ cl of TTB table 2
61 | % . ¢ 3 | Y-axispointB13 6000.0
[ cl of TTB table 2
62 | k. ™ | Y-axispointB14 6000.0
[ cl of TTB table 2
63 | k. {59 [Y-axispointB15 | 6000.0
[ 2] of TTB table 2
64 |k '5 | Y-axispointB16 | 6000.0
[ c] of TTB table 2
65 |k .Fi ot | X-axis point AO1 —999.9 -999.9t0 +999.9%
[ 3] of TTB table 3 Description:
66 | L. R0 | X-axis point AO2 999.9 Indicates that item An is input (X axis) and item Bn is
[ 3 of TTB table 3 output (Y axis).
— Setthe values sothat AO1 < AO2 < - < A15 < A16.
67 [t & A0 [xaxispointA0z |[999.9 val @
[ 3] of TTB table 3
68 Lk A4 | XaxispointA04 |9999
[ 3] of TTB table 3
69 | £ = RIS | X-axispointAO5 |999.9
[ 3] of TTB table 3
70 | =k RO E | X-axispointAO6 | 999.9
[ 3] of TTB table 3
71 |k RO T [ XaxispointA07 9999
[ 3] of TTB table 3
72 |k ROE | X-axispointAO8 | 9999
[ 3] of TTB table 3
73 | £ £ R T | X-axispointA09 | 999.9
[ 3] of TTB table 3
74 | £ R0 | X-axispointA10 | 999.9
[ 3] of TTB table 3
75 |k .R U | X-axis point AT1 999.9
[ 3] of TTB table 3
76 | £ .R {2 | X-axispointA12 | 999.9
[ 3] of TTB table 3
77 | £ 2R 13 | X-axispointA13 | 999.9
[ 3 of TTBtable 3
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Iltem Factory User
No. code Item default settings Settings and descriptions
[aux. display] settings
78 | & .3::' {4 | X-axispointA14 | 999.9 -999 9 to +999.9%
[ 3] of TTB table 3 Description:
79 R 15 X-axis point A15 9999 Indicates tha_t item An is input (X axis) and item Bn is
[ 31 of TTBtable 3 output (Y axis).
< < .- < <
R X-axis point A16 999.9 Setthe valuessothat AO1 < AO2 < -+ < A15 £ A16.
[ 31 of TTB table 3
81 | bbbl Y-axis point BO1 0.0 0.0 to 6000.0s
[ 3] of TTB table 3 Description:
g2 ek a2 Y-axis point BO2 6000.0 Indicates tha_t item An is input (X axis) and item Bn is
[ 3] of TTB table 3 output (Y axis).
83 |kt 3 |Y-axispointBO3 6000.0
[ 31 of TTB table 3
84 |k i34 | Y-axis point BO4 6000.0
[ 31 of TTB table 3
85 |k & .55 [Y-axispointBO5S | 6000.0
[ 3] of TTB table 3
86 | =& L35 |Y-axispointB0O6 | 6000.0
[ 31 of TTB table 3
87 |tk b} |Y-axispointBO7 | 6000.0
[ 3] of TTB table 3
88 |-t b8 |Y-axispointB0O8 | 6000.0
[ 31 of TTB table 3
89 |t LT | Y-axispointBO9 | 6000.0
[ 3] of TTB table 3
90 | & k.b I} | Y-axis pointB10 6000.0
[ 31 of TTB table 3
91 k. ¢ 1 | Y-axispointB11 6000.0
[ 3] of TTB table 3
92 |k k. 2 |Y-axispointB12 6000.0
[ 31 of TTB table 3
93 |t t.h ! 3 |Y-axispointB13 6000.0
[ 3] of TTB table 3
94 |k . i | Y-axispointB14 6000.0
[ 31 of TTB table 3
95 |k k.b !5 |Y-axispointB15 | 6000.0
[ 3] of TTB table 3
96 |- k.b & | Y-axispointB16 6000.0
[ 31 of TTB table 3
97 | £ £ A0 | [X-axispointAO1 —999.9 -999 9 to +999.9%
[ 1 of TTB table 4 o
: prp— — Description:
98 |k k. .Ridc | XaxispointAO2 [999.9 Indicates that item An is input (X axis) and item Bn is
[ 1 of TTB table 4 output (Y axis).
99 |- B33 X-axis point A03 9999 Setthe valuessothat AO1T < AQ2 < - < A15 < A16.
[ 1 of TTB table 4
100 ) & & R34 | X-axispointA04 |999.9
[ 1 of TTB table 4
101 | £ & R3S | X-axis point A5 | 999.9
[ 1 of TTB table 4
102 &4 ARG | X-axispointA06 | 999.9
[ 1 of TTB table 4
103 & . RO | XaxispointA07 | 999.9
[ 1 of TTB table 4
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Iltem Factory User
No. code Item default | . o Settings and descriptions
X : gs
[aux. display] settings
104 &4 A3 | X-axispointA08 |[999.9 -999.9t0 +999.9%
[ - ] of TTBtable 4 Description:
105 & . AO% | X-axispointA09 [999.9 Indicates that item An is input (X axis) and item Bn is
[ ] of TTB table 4 output (Y axis).
- - - - Setthe valuessothat AO1< AQ2<---< A15< A16.
106 | & &.7 10 | X-axis pointA10 999.9
[ 1 of TTB table 4
107 & 7 11 | X-axispointAl1 999.9
[ “1 of TTB table 4
108 &k .7 12 | XaxispointA12 [999.9
[ 1 of TTB table 4
109k .7 13 | XaxispointA13 |[999.9
[ “1 of TTB table 4
M0k k.7 4 | X-axispointA14 |[999.9
[ 1 of TTB table 4
1Mk RIS | XaxispointA15 [ 9999
[ 1 of TTB table 4
M2k R IG | X-axispointA16 [ 999.9
[ 1 of TTB table 4
M3kt it | Y-axis point BO1 0.0 0.0 to 6000.0s
[ - ] of TTBtable 4 Description:
114 & k.32 | Y-axis point BO2 6000.0 Indicates that item An is input (X axis) and item Bn is
[ 1 of TTB table 4 output (Y axis).
M5 |k k.33 |Y-axispointBO3 | 6000.0
[ 1 of TTB table 4
M6 & i3 | Y-axispointB04 |6000.0
[ 1 of TTB table 4
M7 |k k. ai2% | Y-axispointBO5 | 6000.0
[ 1 of TTB table 4
M8 |k k.3 | Y-axispointBO6 | 6000.0
[ 1 of TTB table 4
M9kt w37 | Y-axis point BO7 6000.0
[ “1 of TTB table 4
120 | & & .= 3% | Y-axis pointBO8 | 6000.0
[ 1 of TTB table 4
121 & 3% | Y-axis point BO9 6000.0
[ 1 of TTB table 4
122 ] & & . 13 | Y-axis point B10 6000.0
[ 1 of TTB table 4
123k . ¢ | Y-axispointB11 6000.0
[ 1 of TTB table 4
124 & . 12 | Y-axis pointB12 6000.0
[ “1 of TTB table 4
125k & .4 ¢ 3 | Y-axis point B13 6000.0
[ 1 of TTB table 4
126 | & & . ¢~ | Y-axis pointB14 6000.0
[ 1 of TTB table 4
127 L £ & . 1'% | Y-axis pointB15 6000.0
[ 1 of TTB table 4
128 = . '5 | Y-axispointB16 | 6000.0
[ 1 of TTB table 4
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B Variableariable parameter (percentage format) settings [P .F R~ R ]
No. Icfg; ltem Zae%?‘rlil SeLtJtSi?,rgs Settings and descriptions
settings
1 | PP RD ¢ | variable parameter (% format) 1 0.0 999.9t0 +999.9%
2 | PPRO32 | Vvariable parameter (% format) 2 0.0
3 | PP RO | variable parameter (% format) 3 0.0
4 | PP ADY | Variable parameter (% format) 4 0.0
5 | PPRDS | Vvariable parameter (% format) 5 0.0
6 | PP RIE | Variable parameter (% format) 6 0.0
7 | PRRARTT | variable parameter (% format) 7 0.0
8 | PP RIA | variable parameter (% format) 8 0.0
9 | PP AT | Variable parameter (% format) 9 0.0
10 | P PR D | variable parameter (% format) 10 | 0.0
1M P PR | variable parameter (% format) 11 0.0
12 | P PR {2 | Vvariable parameter (% format) 12 | 0.0
13 | P PR 3 | variable parameter (% format) 13 0.0
14 | P PR Y | variable parameter (% format) 14 | 0.0
15 | P PR S | variable parameter (% format) 15 | 0.0
16 | P PR {5 | Vvariable parameter (% format) 16 | 0.0
17 | P PR T | variable parameter (% format) 17 | 0.0
18 | P PR 13 | variable parameter (% format) 18 | 0.0
19 | P PR 7 | variable parameter (% format) 19 | 0.0
20 | PP R2D |variable parameter (% format) 20 | 0.0
21 | PP R 2 ¢ | Variable parameter (% format) 21 0.0
22 | PPR22 |variable parameter (% format)22 | 0.0
23 | PP R2 3 |variable parameter (% format)23 | 0.0
24 | PP R 2 | Variable parameter (% format)24 | 0.0
25 | P PR 25 |variable parameter (% format)25 | 0.0
26 | PP R2E |variable parameter (% format) 26 | 0.0
27 | PP R 2T | variable parameter (% format)27 | 0.0
28 | PP R 22 |variable parameter (% format)28 | 0.0
29 | PP R 2% | variable parameter (% format)29 | 0.0
30 | P PR ID |variable parameter (% format)30 | 0.0
31 | PP R 3! | variable parameter (% format) 31 0.0
32 | P PRI |variable parameter (% format)32 | 0.0
33 | PP RII |variable parameter (% format)33 | 0.0
34 | PP R 34 | variable parameter (% format)34 | 0.0
35 | P PR35 |variable parameter (% format)35 | 0.0
36 | P PR IG5 |variable parameter (% format)36 | 0.0
37 | PP R 3T | variable parameter (% format)37 | 0.0
38 | P PR IZ |variable parameter (% format)38 | 0.0
39 | PP R 39 | variable parameter (% format)39 | 0.0
40 | PP R0 | variable parameter (% format) 40 | 0.0
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3
0
=
3
R

B Variable parameter (time format) settings [ .

Factory
Item User _ o
No. code ltem default settings Settings and descriptions
settings
1 | & PRI | Vvariable parameter (time format)1 | 0.0 0.0 to 6000.0s

Variable parameter (time format)2 | 0.0

Variable parameter (time format)3 | 0.0

Variable parameter (time format)4 | 0.0

Variable parameter (time format)5 | 0.0

Variable parameter (time format) 6 | 0.0

Variable parameter (time format) 7 | 0.0

Variable parameter (time format)8 | 0.0

Wl |IN]|oojun]|d]|lwWw|N
.
e
On

Variable parameter (time format)9 | 0.0

-
o
-
x]
prx]
]

Variable parameter (time format)10 | 0.0
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B Variable parameter (flag format) settings [F .P R+ R ]
No. ftem Item Zae?;%rlil Usgr Settings and descriptions
code settings settings
1 | FPRARD U | Vvariable parameter (flag format)1 | 0 0: OFF
2 | FPRD S | Variable parameter (flag format)2 |0 1: ON
3 | FPRD I | Variable parameter (flag format)3 |0
4 | F P RO | variable parameter (flag format)4 | 0
5 | F P RIS | variable parameter (flag format)5 |0
6 | FPRDE | Variable parameter (flag format)6 |0
7 | FPRD T | Variable parameter (flag format)7 | 0
8 | F PRI | variable parameter (flag format)8 | 0
9 | F PRI | variable parameter (flag format)9 | 0
10 | F PR 13 | variable parameter (flag format) 10 | 0
11 | F PR U1 | variable parameter (flag format) 11 | 0
12 | F PR 12 | variable parameter (flag format) 12 | 0
13 | F PR 3 | variable parameter (flag format) 13 | 0
14 | F PR 14 | variable parameter (flag format) 14 | 0
15 | F # & 15 | variable parameter (flag format) 15 | 0
16 | F PR 1§ | variable parameter (flag format) 16 | 0
17 | F PR 1 | variable parameter (flag format) 17 | 0
18 | F PR 18 | variable parameter (flag format) 18 | 0
19 | F PR 19 | variable parameter (flag format) 19 | 0
20 | F P A 20 | Variable parameter (flag format) 20 | 0

7-58



Chapter7.OPERATING THE SDC40B

0
0
=

0
R

B Variable parameter (index format) settings [!

No. l?dn; Item Zae%?l?c/ Seti:ﬁ,rgs Settings and descriptions
settings

1 |y PRI | variable parameter (index format)1 |0 0to 30000
2 |+ PRI | Variable parameter (indexformat)2 |0

3 |y PR3 3 | variable parameter (index format)3 |0

4 |+ PRI | Variable parameter (indexformat)4 |0

5 |+ PRO% |variable parameter (index format)5 |0

6 | PR35 |Vvariable parameter (indexformat)6 |0

7 |+ FRIT | Variable parameter (indexformat)7 |0

8 |} PRIA | variable parameter (index format)8 |0

9 |t P RIS | Variable parameter (indexformat)9 |0

10 |3 PR {3 | variable parameter (index format) 10 | 0
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B Engineering unit parameter settings[£ .7 R+~ H]
Factory
Iltem User
No.l code Item ;ﬂeii?nu;'; settings Settings and descriptions
TER R Engineering‘ur:-i‘t ou Engineering unit lower limit to upper limit
parameter {-u (in relation to PID1 computational unit)
2 | &/ -t | Engineering unit ou Description:
parameter - ! The setting range is determined by the engineering
3 |£7 (-2 |Eengineering unit oU unlt_u_pperand I(_)wer_llmltsgfthe_lnpgtpgmber
parameter { - specified by engineering unit setting "1" in [control
— — : _ — computational data].
4 | EF -2 | Engineering unit ou This means they are appropriate for use with PID1 unit
parameter {-2 parameters.
Y : : ; Settings are designed so that when the decimal point
5 | £ (-4 |Engineering unit ou ting g p
X positions and the upper limits and lower limits of
parameter - A A ' o
— - - - - engineering unit values in [input processing datal
6 | £ " -5 |Engineeringunit ou g g
U 9 g uni change, they are the same as percent data.
parameter {-%
7 | £ P (-5 | Engineering unit ou
parameter {-%&
8 | £ P -7 | Engineering unit ou
parameter -
9 | £ 7 - | Engineering unit ou Engineering unit lower limit to upper limit
parameter & - i : : : :
L (in relation to PID2 computational unit)
10 | £ # 2- ! | Engineering unit ou Description:
parameter o' - ! The setting range is determined by the engineering
11 | £ 2-2 | Engineering unit oU unlt_u_pperand I(_)wer_llmltsgfthe_lnpgtpgmber
parameter ¢ - specified by engineering unit setting "2" in [control
— : —— computational data].
12 | £ ¥ -3 [Engineering unit ou This means they are appropriate for use with PID2
parameter ' - 3 computational unit parameters.
13 | £ # -4 | Engineering unit ouU Settings are designed so that when the decimal point
parameter ¢ - positions, upper limits and lower limits of engineering
r— - - - unit values in [input processing data] change, they are
14 | & ¥ -3 | Engineering unit ou the same as percent data.
parameter ' -
15 | £ # 2-% | Engineering unit ou
parameter ' -5
16 | £ # 2-71 | Engineering unit ou
parameter ' - &
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B UF key processing data settings [ F ]

Iltem Factory User
No. code Item default | o iings Settings and descriptions
[aux. display] settings
1 | dF.5E UF1 key 0 0: assigned as setting items
[ ] basic registration 1: used as user switch
Description:
This setting not available on the SDC40B.
Whensetto "0", UF1 key cannot be used as the internal
user switch signal for computation processing.
2 fuE- UF1 key 600 600 to 4000
[ = ] assignment item 1 Description:
N UF1 key 600 When the UF1 key's basic registration is set to " 1", [-—] is
[ ] assignment item 2 displayed and setting cannot be performed.
T Settings are made using the sum of the following fixed
4 |uF-03 UFlkey 600 settings numbers and the number (No.) of the item to be
[ ] assignment item 3 assigned.
5 JuF-0M UF1 key 600 Assignment is invalid when non-existent item numbers
[ ] assignment item 4 are entered.
6 lur-os UF1 key 600 IComp/utationa_l unilt mon_itor : ?880
‘ ; ; nput/output signal monitor :
[ _ -. ]- assignment item 5 Setup data 2000
7 JuUF-LA UF1 key 600 Input processing data : 2100
[ ‘] assignment item 6 Control computational data : 2200
g8 [ uF-o7 UF1 key 600 PID parameter : 2300
[ H ] assignment item7 Linearibzlat(ijon data : ;588
P PTB table data 1 27
9 |uF 'U, & UFtkey 600 TTB table data : 2900
[ ] assignmentitem 8 Variable parameter (percentage format) :3100
Variable parameter (time format) : 3200
Variable parameter (flag format) : 3300
Variable parameter (index format) : 3400
Engineering unit parameter : 3500
UF key processing data : 3600
Digital input processing data : 3700
ID data : 3800
Protect : 3900
10 |UF.9EE UF2 key 0 0: assigned as setting items
[ cl basic registration 1: used as user switch
Description:
This setting not available on the SDC40B.
Whensetto "0", UF1 key cannot be used as the internal
user switch signal for computation processing.
11 P uF-0 UF2 key 600 600 to 4000
[ 2] assignment item 1 Description:
12 wr-ne UF2 key 600 When the UF2 key's basic registration issetto "1™, [-—] is
[ 21 assignment item 2 displayed and setting cannot be performed.
T Settings are made using the sum of the following fixed
13 |ur-ls UF2key 600 settings numbers and the number (No.) of the item to be
[ 'l assignment item 3 assigned.
14 Jur-0v UF2 key 600 Assignment is invalid when non-existent item numbers
[ cl assignment item 4 are entered.
15 JUF-% UF2 key 600
[ cl assignment item 5
16 | HF-0G UF2 key 600
[ cl assignment item 6
17 U F-0 UF2 key 600
[ cl assignment item 7
18 | P08 UF2 key 600
[ c] assignment item 8
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B Digital input processing data settings[d | .F n ]

Iltem Factory User
No. code Item default settings Settings and descriptions
[aux. display] settings
1 i ko P | startpoint of 0 0 : digital input processing used
[ 2 digital input process 1 1to 12: digital input number
2 d) baof Start point of 0 Description:
[ c1] digital input process 2 This setting not available on the SDC40B.
3 d) baof Start point of 0
[ 3] digital input process 3
4 d) baof Start point of 0
[ 1 digital input process 4
5 d) baof Start point of 0
[ %1 digital input process 5
6 d) baof Start point of 0
[ gl digital input process 6
7 ke No. of units on 1 1to (13 — start point setting)
[ i1 digital input process 1 Description:
8 g ombr No. of units on 1 When any of the digital input process start points
[ ] digital input process 2 aresetto "0", [---] is displayed and setting cannot
9 dionhor No. of units on 1 be performed.
[ 31 digital input process 3 The number of computational units that are to
10 T No. of units on 1 perform digital input processing.
[ X digital input process 4 For example, if set to "3", 23 index data items (0 to
7 be selected with digital input ing.
PR TR No. of units o ] ) can be selected with digital input processing
[ %1 digital input process 5
12 |t mnbr No. of units on 1
[ gl digital input process 6
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B IDdatasettings[! o]

ltem Factory
No. code Item default Settings and descriptions
settings
1 i -0 ! |Hardwaretype1 0C04 Description:
2 o -2 |Hardware type 2 023F Can be viewed but not set.
3 |t 4-23 |[ROM D 0
4 |V d-04 |ROM ITEM 0
5 | ¢ -5 | ROMrevision 0
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B Protectsettings [P« & ¢ k]

Item Factory
No. code [tem default
[aux. display] settings

User

settings Settings and descriptions

-
[(Xx]

£l Setting transition 0 0: protect only made available

' selection 1: control computational data, PID parameters, variable
parameters, engineering unit parameters and
protect made available

2: linearization table data, PTB table data, TTB table
data and protect made available

3: setup data, input processing data, UF key processing
data, digital input processing data, ID data and
protect made available

4: computational unit monitor, input/output signal
monitor and protect made available

5: allitems made available

2 JLac Keylock 00000 00000to 11111

[ 2] Description:
Binary input sets the keylock.
The following keys are set according to digit
position.
L. PARA
1stdigit : COkey
o CAS
2nd digit : OOkey
AUTO
3rddigit :: Okey
.. MAN
4thdigit : Okey
5thdigit &)key
The following values are used for making digit
position settings.
0 : keylock disabled
1 : keylock enabled
PARA
Even when keylock is set for the CO key, keylock

settings alone can be modified.
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B Computational unit monitor [ n i & ]

Iltem
No. [ Ct()jde ay] ltem Settings and descriptions
aux. display
1 9P Computational 0to 99
[ {1 expression Description:
Can be viewed but not set.
Unit number is shown on display panel 3's auxiliary display.
A "0" indicates the unitis notin use.
2 Ju-n H1 input signal -999.9to +999.9% (% format)
[ ] 0.0 to 6000s (time format)
3 Ju-He H2 input signal Off, On (flag format)
[ ] 0t0 30000 (index format)
YN - - Description:
4 ["' o '=] P1inputsignal Can be viewed but not set.
o S - - Unit number is shown on display panel 3's auxiliary display.
S S P2inputsignal [—-]is displayed when either the unit or the connector is unused.
[ 4 Displayed in the format of data being used, except with engineering unit
6 [U . U‘ ;Z Output signal parameters, which are displayed in percentage format.
]
295 |l 4PE Computational 0to 99
[ 50 expression Description:
Can be viewed but not set.
Unit number is shown on display panel 3's auxiliary display.
A "0" indicates the unitis notin use.
296 | L-H ¢ H1inputsigna -999.9 to +999.9% (% format)
[ 510 0.0 to 6000s (time format)
297 Jd-H 2 H2 input signal Off, On (flag format)
[ 58] 0 to 30000 (index format)
298 | WP P1inputsignal Description:
[ S Can be viewed but not set.
299 lu-r 2 P2 input signal Unit number is shown on display panel 3's auxiliary display.
[ 50 [----]is displayed when either the unit or the connector is unused.
VI - Displayed in the format of data being used, except with engineering unit
300 ["' an i: Output signal parameters, which are displayed in percentage format.
O X]
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B Input/outputsignal monitor[! o.d R k]

No. Item Item Settings and descriptions
code
1T Pt PV1 Description:
2 |-5P ¢ RSP1 Shown in engineering units.
2 When there is no PID1 computational unit, PV1, RSP1,SP1, DEV1 and
N - A LSP1 MV1 are undefined.
4 |59 SP1
5 |t DEV1 Description:
Shown in engineering units.
DEV1 = SP1-PV1
6 [t MV1 -999.9t0 +999.9%
7 |Pud PV2 Description:
s lropPg RSP2 Shown in engineering units.
rare When there is no PID2 computational unit, PV2, RSP2, SP2, DEV2 and
9 JLars LSP2 MV2 are undefined.
058 SP2
MmMldeEns DEV2 Description:
Shown in engineering units.
DEV2 = SP2-PV2
172 | MV2 -999.9to +999.9%
13 R -1 Analog input 1(AIR1) -10.0to +110.0%
14 1R F-2 Analog input 2 (AIR2)
15 R --3 Analog input 3(AIR3)
16 [ R - Analog input 1 (Al1) Description: _
T CTR Analog input 2 (A12) Shown in engineering units.
18 R -3 Analog input 3(AI3)
19 | Re-t Analog input 1 -10.0to +110.0%
20 | R-2 Analog input 2
21 | R -2 Analog input 3
2 0Fh MFB value -50.0to +150.0%
23 | di .14 | Digitalinput 0000 to 1111 (binary code)
signals 1to 4 Description:
DI1, DI2, DI3 and DI4 are shown on the display digits in order from the
right.
Each display digit shows decimal point to indicate numbers are not in
decimal format.
24 | 41 .%-2 | Digital input 0000 to 1111 (binary code)
signals5to 8 Description:
DI5, D16, DI7 and DI8 are shown on the display digits in order from the
right.
Each display digit shows decimal point to indicate numbers are not in
decimal format.
25 |t 9L Digital input 0000 to 1111 (binary code)
ignals 9to 12 Description:
DI9, DI10, DI11 and DI12 are shown on the display digits in order from
the right.
Each display digit shows decimal point to indicate numbers are not in
decimal format.
26 | od . -M Digital output 0000 to 1111 (binary code)
signals 1to 4 Description:
DO1, DO2, DO3 and DO4 are shown on the display digits in order from
the right.
Each display digit shows decimal point to indicate numbers are not in
decimal format.
27 | d . 5-8 Digital output 0000 to 1111 (binary code)
signals5to 8 Description:
DO5, DO6, DO7 and DO8 are shown on the display digits in order from
the right.
Each display digit shows decimal point to indicate numbers are not in
decimal format.
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No. l?dn; Item Setting and descriptions
28 | 43 .F o ! | Digitalinput process 1 0 to 4095 (index format)

29 | 2} .F o 2 | Digitalinput process 2

30 | 2} .F c 3 | Digitalinput process 3

31 | ) .F c ™ |Digital input process 4

32 | 4} .F 5 | Digitalinput process s

33 | ) .F ¢ & [Digitalinput process 6
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7 -10

Password Functions

The password functions are to disable the communication (SDC40B loadercommunication) between
the controller and a personal computer loader. When the communication is disabled, the configuration
data read to the personal computer loader from the controller, the configuration data write to the
controller from the personal computer loader and the data trend display by thepersonal computer
loader can not be performed. The password functions are functionsadded from ROM revision 8 which
canbe referred by ¢ -0 5 (ROM revision) of ID data.

E] Handling Precautions Two passwords are used. Please do not forget the passwords but

carefully

register and file them. In order to cancel the passwords, either
entering two passwords correctly or initializing all the configuration
data with the general reset must be performed.

B Setting method of passwords

@ Enabling the password setting

Under the factory default settings, the password setting can not be
entered.
The password setting mode is possibly established by the following steps:

® Set 5 £ L (transition selection) of the protect to 5.
® Set the right side digit of the protectl. o ¢ (key lock) to {J .
® Set { 3 2 (special function) of setupdatato 5 9 .

E] Handling Precautions Regardless of enabling the password setting or not, The SDC40B

loader communication is under the disabled state if the passwords are
already set up.

@ Setting the passwords
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There are two passwords. The hexadecimal numbers of 0000 to FFFF can
be set for each password. The display of the controller is indicated with 4
digits with all decimal points like 3 .0 .0 .0 .to F .F .F .F .

Please set the passwords in accordance with the following procedure:

@ Consider of two blocks of hexadecimal numbers to be selected for the
passwords, and make the recording by writing them on a sheet of paper.

@ Under the normal display mode, press the &5 key several times, and
enter the password setting by pressing the &5 key after seeing @ H 5 5

displayed on the display panel 1.

® Set the first password to P 5 - | H (password 1A registration).

@ Set the second password to ' 5 -2 H (password 2A registration).

(® In order to conceal the passwords, the hexadecimal numbers except that
of the first password must be setas P 5 - | 1 (password 1B

cancellation).

® In order to conceal the passwords, the hexadecimal numbers except that
of the second password mustbe setas P 5 -2 & (password 2B
cancellation).

(D The registering of two passwords must be filed.

In addition, set L 3 £ (special function) of the setup data to 0 so as to

execute non-entry of the password setting.
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E] Handling Precautions e If e|ther one of the passwords is not correct, the set values of P 5 -
I Rand P 5-2 H become [ ---- | display showing no Judgment
of the correct passwords. Therefore, make sure to set the passwords

after registering two passwords correctly.

® The passwords can not be assigned to the setting item of the UF
key.

® The passwords can not be displayed and set by the personal
computer loader.

® Read and write of the passwords by the CPL communication can not
be executed.

Bl Canceling method of passwords

@ Enabling the password setting
This is the same as the previous description in MSetting method of
passwords.

@ Canceling the passwords
The passwords can be canceled in the following procedure:
(D Press the &Skey several times under the normal display mode and enter

the password setting by pressing the &5 key after P A 5 5 is shown on
the display panel 1.
@ Set the first password to” 5 - | 11 (password 1B cancellation).

P 5 -2 b (password 2B cancellation).

@ Set the second password to |
In addition, in order to prevent the password set execution, set £ 3 ¢

(special function) of the setup data to 0.

E] Handling Precautions When the passwords are gone and could not be confirmed, the
password cancellation can be made by the general reset. In this case,
all the configuration data are to be initialized. The operation method
of general reset is described in the following item:

B Password setting [P 7 5 5]
No ltem code Item Factory_defaut User settings Settings and Descriptions
: settings
1 PRS- R Password FFFF In case of 0000 to FFFF
1A registration [Description]
P 5 - Uk becomesthe same value if
PSR- LR isset
Incaseof # S- R =P S-1hor
Pe-2R=PS-2h, [ -] isdisplayed
and setting is disabled
2 |Pe-2R Password FFFF 0000 to FFF
2A registration [Description]
P 5-2 b becomesthe samevalue if
P S-2 Risset.
Incaseof" S-tR#EPS-lhor
Pe-2R=PS-2 %, [ -] isdisplayed
and setting is disabled.
3PStk Password 1B FFFF 0000 to FFFF
cancellation [Description]
Incaseof P S-1R=F5- 1k,
SDC40B loader
communication is disabled.
4 | P52k Password 2B FFFF 0000 to FFFF
cancellation [Description]
Incaseof P S-2 R+ 5-dh,
SDC40B loader
communication is disabled.
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B Operating method of the general reset
When the passwords are gone and could not be confirmed, the password
cancellation can be performed with the general reset. However, if general
reset is entered, all the configuration data are initialized.

@® Enabling the adjustment set
The general reset operation is performed in the adjustment setting. The
adjustment set can not be entered under thefactory default set condition.
The adjustment set is enabled by executing the following:

5 £ L (transition selection) of the protect is set to 5.

The last digits on the right side of the protect Loc (keylock)are set to
[ ]
[ N R N [

Set £ 3 2 (special function) of setup data to 130

@ Executing the general reset
(D Set the normal display mode.

If LSP is flashing under being changed, stop the flashing by pressing the

DIsP

O key.

(2 When keep pressing the &5key with no blinking status under thenormal

display mode and the adjustment set enters with both the €5key and the
key imultaneously pressed,
the display panel 1 becomes 1.1 .11 .1, the display panel 2 becomes H

d J 5 and the display panel 3 becomes I .J .

® Change the display panel1to 9.5 .5 .5 . with use of the @®key, @Pkey,

E] Handling Precautions
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®key and ®key and conduct the general reset by pressing the &5 key.

At this point, the display disappears momentarily and returns to the

normal display mode after momentarily indicating 9 + £ 5 & on the

display panel 2. .
® Don't press the &5 key with those digits otherthan 9. 9. 9. 9.
after entering the adjustment set.

® When the display other than {1 .[J . on the display panel 3 appears
while pressing a key by mistake, press the & key and repeat the key
operations after returning the mode to the normal display status.
If the wrong key operation continues, there would be a possibility
of rewriting the adjustment data of analog input and analog
output of the controller and of causing malfunction in the normal

operations.

® After entering the adjustment set, the controller may generate the
irregular input/output conditions.
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8 -1 Alarm Code Display

The SDC40B is designed to alternate display of the following alarm codes and normal display items in
one-second intervals on display panel 1 when input failures or instrument system failures are
detected.

In cases of multiple alarm codes, display of the codes is alternated with normal display items, starting
in order from the alarm code with the smallest number.

Alarm code Alarm name Description Corrective measure

AL AIR1 over-range Air 1 exceeded 110% FS Check AIR1 input

ALne AIR1 under-range Air 1 exceeded -10% FS

ALz AIR2 over-range Air 2 exceeded 110% FS Check AIR2 input

AL oM AIR2 under-range Air 2 exceeded -10% FS

ALos AIR3 over-range Air 3 exceeded 110% F$ Check AIR3 input

AL AIR3 under-range Air 3 exceeded -10% FS

ALon AIR1 RTD line break A Break in RTD line A Check RTD (res. temp. detector)

RLOE AIR1RTD line break B Break in RTD line B connected to AR for line break and

connector connections.

ALon AIR1RTD line break C Break in RTD line C

AL MFB line break Single or multiple breaks in Check the motor feedback (MFB) wiring.
MFB (lines Y, T, G)

ALt MFB short circuit Short between Y-G or Y-T-G

RL iz MFB non-adjustable Incorrectly wired or wrong Check MFB switching relay wiring and
motor motor specifications.

AL A/D 1 failure Failure of A/D converter 1 Request servicing.

AL A/D 2 failure Failure of A/D converter 2

Board configuration failure | Incorrect board configuration | Request servicing.

AL Bae Computational overflow Computational unit processed | Check design data with loader.
value exceeded range

ALez Computational overload Processing time exceeded cycle | Increase computation cycle setting value
time with loader.

ALa Configuration Design data or control data Reprogram settings from loader unit.

data failure corrupted

ALAg Adjustment data failure Adjustment data for Alor AO | Request servicing.
corrupted

IR PROM failure System program corrupted
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8 -2

B Pressing

Key Input Related Trouble

PARA
o

key enables protect setting only

Cause

Corrective measure

The setting transition option for protect
setting issetto "0".

Reset using any value from 1to 5.

The &5 key's keylock function is on.

Reset the protect’s | o ¢ setting to disable &5 keylock.

B & key isineffective in normal display mode

Cause

Corrective measure

Interlock manual mode is enabled.

Change back from emergency operation mode to normal
operation mode.
(See Section 5-7 Modes on page 5-19.)

The & key’s keylock function is on.

Resetthe protect’s i. o i setting to disable ot keylock.

The MOD or MODX unit has been
registered.

Connect the internal AKY signal to MOD or MODX unit.

m & key is ineffective in normal display mode

Cause

Corrective measure

Interlock manual mode is enabled.

Change back from emergency operation mode to normal
operation mode.
(See Section 5-7 Modes on page 5-19.)

The &3 key's keylock function is on.

Reset the protect's . o ¢ setting to disable &5 keylock.

The MOD or MODX unit has been
registered.

Connect the internal AKY signal to MOD or MODX unit.

Control issetto "0".

Reset to control types 1 to 3.

B & key is ineffective in normal display mode

Cause

Corrective measure

Interlock manual mode is enabled.

Change back from emergency operation mode to normal
operation mode.
(See Section 5-7 Modes on page 5-19.)

The &5 MAN key's keylock function is on.

Reset the protect's L & ¢ setting to disable & keylock.

The MOD or MODX unit has been
registered.

Connect the internal AKY signal to MOD or MODX unit.

MAN computational unit is not registered.

Register the MAN computational unit.
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&S key is ineffective in normal display mode

Cause

Corrective measure

Manual mode is enabled.

Change back from emergency operation mode to normal
operation mode.
(See Section 5-7 Modes on page 5-19.)

Interlock manual mode is enabled.

Change back from emergency operation mode to normal
operation mode.
(See Section 5-7 Modes on page 5-19.)

Follow mode is enabled.

Disable the follow mode.
(See Section 5-7 Modes on page 5-19.)

The &S key's keylock function is on.

Reset the protect’s L & ¢ setting to disable &S keylock.

Neither the AT1 nor AT2 computational unit is

Connect the internal AKY signalto AT1 or AT2

registered. computational unit.
Setup data setting £ { 1 (selects AT method) | Resetto 1to6.
issetto "0".

Setup datasetting £ ¢ i (selects AT method)
issetto 1to 3 (executes PID1 AT) and:
1. PID1 computational unitis not
registered.
2. PID computation mode 1 is set for
derivative-based PID in control

Does not operate with settings described to the left.

computational data settings.
[ =]

Setup datasetting £ ¢ i (selects AT method)
issetto 1to 3 (executes PID2 AT) and:
1. PID2 computational unitis not
registered.
2. PID computation mode 2 is set for
derivative-based PID in control
computational data settings.

Does not operate with settings described to the left.
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8 -3 Motor Adjustment Not Possible

The motor and controller can be connected using the normal and reverse (two configurations) wiring
configurations shown below. With normal wiring, the motor rotates in the clockwise direction as
controller output increases.

In cases, such as cooling control, when reverse motor operation is desired the following two methods

are used.
® Applying a direction switching function to the controller while using the same wiring.
® Using two different wiring configurations.

The SDCA40B is capable of switching motor direction. Adopting a normal direction wiring configuration
makes SDC40B's control in either direction very simple and recovery easy when failures occur.

Adopting a normal direction wiring configuration is strongly recommended.
Normal direction wiring Reverse direction wiring

SDC40B SDC40B

PR O OO ®
I

© i

@60 00006 ® ORONO

w CCW cw ccw
Open Closed ..T,VV\I__. Open Closed 4T,VV\I_—|.-
cw ccw cw ccw
Motor  Open Closed Motor Open Closed

CW :clockwise
CCW : counterclockwise

The SDC40B is equipped with functions (A & ¢ & to R L  2) for detecting incorrect motor wiring
connections and motor feedback line breaks and short circuits.

As with normal direction wiring, the SDC40B will detect reverse direction wiring as a normal
condition and not issue any alarms. And if the £ ! % setting in setup data is left at the factory default
of "0", operation will continue even when motor feedback (MFB) line breaks occur.

The tables below show examples of how the wiring configurations function when automatic motor
adjustment (setup data £ @  set to ! is performed. Let the entries in the “Display panel 2” columns in
the tables serve as sample values. The alarm is displayed after the motor becomes fully open or fully
closed.

B Standard normal direction wiring

. . Motor
Display panel1 | ONLED Display panel 2 direction Remarks
LR oT2 Decelerates from 1000 | CCW Motor connectors 1 and 2 have been
! _ — 500 and stabilizes wired for normal if rotation is
LR o Accelerates from 500 w counterclockwise when OT2 lights up.
— 9500 and stabilizes
B Standard reverse direction wiring
. . Motor
Display panel1 | ONLED Display panel 2 direction Remarks
LR oT2 Decelerates from 9000 | CW Motor connectors 1 and 2 have been
! _ — 500 and stabilizes wired for reverse if rotation is
LRaoP OT1 Accelerates from 500 | CCW clockwise when OT2 lights up.
— 9500 and stabilizes
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Bl Alarm codes and their causes when wiring errors are detected

Motor

Display panel 1 ON LED Display panel 2 direction | Alarm Code Cause
CRLL oT2 Accelerates, then stabilizes | CCW B2 G o Y reversed
l
CRaP o1 Decelerates, then stabilizes | CW
CRLL oT2 Decelerates, then stabilizes | CCW B2 T & Greversed
oo
IR OT1 Stabilizes at 15000 cw
cRLL oT2 Stabilizes at 15000 ccw AL T o Yreversed

AL 2
CRLL oT2 Accelerates, then stabilizes | CW B2 1 & 2 reversed
l
CRaP o1 Decelerates, then stabilizes | CCW
cRLL OoT2 Stabilizes at 15000 W AL T o G reversed

AL e with

1 & 2 reversed

CRLL oT2 Accelerates, then stabilizes | CW B2 Te Y reversed
d with
LRalf OT1 Stabilizes at 15000 CCW 1 < 2 reversed
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8 -

4 SDC40B Loader Communication Not Possible

When [ COMMUNICATION ERROR. Check connections. Repeat read and write operation. | appears
on the screen of the SLPC4B Personal Computer Loader, the following causes are considered:

8-6

The password function is disabling the SDC40B loader communication.
(Refer to Page 7-68 on 7-10 Password functions on the password function.)

The dedicated serial cable between the controller loader jack and the serial board of a personal
computer is not correctly connected.

The dedicated serial cable is broken down.
The loader jack of the controller is broken down.

The serial board of the personal computer is in failure.
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9 -1

Specifications

Item

Specification

Analoginput 1
(AIR 1)

Input types

Multirange indication of thermocouple, RTD, and DC voltages/currents.
See page9-8.

Input indicating accuracy

*0.1%FS £ 1U(This may be affected by indication value conversion and
ranges understand conditions)

Input sampling cycle

0.1 t0 0.5s (depends on computation cycle)

Input bias current

Thermocouple 1 Max. £ 1.34A (peak value under standard conditions)
and DCvoltageinput Therange above 1V is max. -34A

Input impedance

DC current input 1 500 + 10% (under operating conditions)

Measuring current

RTD: 1.04mA +£0.02mA : Currentinputonterminal A
(under operating conditions)

Effect of wiring resistance

Thermocouple, DC current and DC voltage: Variation in indicating value due
to input conversion when wiring resistance at both ends is 250

-0to10mV, -10to +10mV  : 354V max.
-0to 100mV 1 604V max.
- Others 1 7504V max.

RTD: *0.01% FS/Qmax. in a wiring resistance range of 0 to 10Q.
0.02% FS/Q2 max. in a range with a minimum
resolution of 0.01°C.
The allowable wiring resistance is 85max. (A zener
barrier is available only for 0.1°C resolution range
and requires on-site adjustment.)

Allowable parallel
resistance

Allowable parallel resistance for thermocouple break detection is 1MQ min.

Maximum allowable input

Thermocouple and DC voltage input: -5to + 15V
DCcurrentinput: 28mA

Burnout

Internal upscale and downscale selection

Over range detection
threshold

110% FS or more: upscaled

-10% FS or less: downscaled
(However, inputs in the -200.0 to +500.0 Crange of JIS
Pt100 and the -200.0 to + 500.0°C range of JIS JPt100
are not downscaled. The indicating values lower limit
for B input (0.0 to 1800.0°C) is 20°C.)

Cold junction
compensation accuracy

+0.5°C (under standard conditions)

Influence of surrounding
temperature on cold
junction compensation

+0.2°C (at0to 50°C range)

Cold junction
compensation method

Internal or external compensation (at 0°C) selectable

Scaling

-19999 to + 26000U(These settings available for linear inputs only. Reverse
scaling and decimal point repositioning can be performed with resolutions to
1/20000.)

Analoginput 2
(AIR 2)

Type of inputs

4t0 20mA DC, 1to 5V DC. See page 9-9.

Input indicating accuracy

+0.1% FS *1U (display value conversion under standard conditions)

Input sampling cycle

0.1 t0 0.5s (depends on computation cycle)

Input bias current

1to 5V DCinput 1 £ 104A max. (under operating conditions)

Input impedance

1to 5V DCinput 1 TMQ min. (under operating conditions)
410 20mA DCinput 1 500 +10% (under operating conditions)

Maximum allowable input | 1to 5V DCinput : 0to6V
410 20mA DCinput 1 28mA

Burnout Downscale

Over range detection 110% FS or more : upscaled

threshold -10% FS or less : downscaled

Scaling

-19999 to + 26000U (Reverse scaling and decimal point repositioning can be
performed with resolutions to 1/20000.)

Analoginput 3
(AIR 3)

Type of inputs

1105V DC. See page 9-9.

Input indicating accuracy

+0.1% FS *1U (display value conversion under standard conditions)

Input sampling cycle

0.1 to 0.5s (depends on computation cycle)

Input bias current

* 104A max. (under operating conditions)

Input impedance

1MQ min. (under operating conditions)
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Item Specification

Analog input 3| Maximum allowable input | 0to 6V

(AIR3) Burnout Downscale
Over range detection 110% FS or more: upscaled
threshold -10% FS or less: downscaled
Scaling -19999 to + 26000U (Reverse scaling and decimal point repositioning can be
performed with resolutions to 1/20000.)
Digital inputs |No. of inputs 12
(DI1toDI12) |Types of connectable No-voltage contacts (relay contacts) and open collector (current sink to
outputs ground)
Terminal voltage (open) 12V +0.6V/-1.6V (under operating conditions) across common terminal
(terminal 25) and each input terminal.
Terminal current 6mA +0.6mA/-1.0mA (under operating conditions) across each terminal
(short-circuited)
Allowable contact On: 7000 max.
resistance Off: 10 kQ min. (under operating conditions)
(dry contact)
Residual voltage 3V max. (under operating conditions)
(open collector on)
Leakage current 0.1mA max. (under operating conditions)
(open collector off)
Parallel connection to Can be connected to Yamatake-Honey well's SDC40 series instruments
other instruments
Input sampling cycle 0.1 t0 0.5s (depends on computation cycle)
ON detection min. hold 0.2 to 1.0s (double the computation cycle)
time
Input As shown below, the controller can accept and process five analog inputs: approximation by
. linearization table, temperature compensation, pressure compensation, square-root extraction and digital
processing filtering.
Raw input data AIR 1 AIR 2 AIR 3
A4 Q Q
Y Y Y
1. Linearization | TBL | | TBL | | TBL |
2.Temp. comp. | T.COMP | | T.COMP | | T.COMP | Input processing functions
3. Press. comp. | P.COMP | | P.COMP | | P.COMP |
4.Sqr.-root extraction | SQRT | | SQRT | | SQRT |
5. Digital filtering DIG. DIG DIG.
FILT FILT FILT
I [ I
3 J
Processed inputs Al Al 2 Al 3
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Brocessing
lock

OUT =f(H1,H2,P1,P2)
Example 1: Addition
HI  H2

(OUT=P1xH1+P2xH2)

expression has the following format and can operate on up to four inputs. See page 9-10 for details.

# H1 $
P1 ® -
ADD ONDT P1 CPX g
—OP2 —Q p2
ouT ouT ouT

Item Specification
Input . . o Sgr.-root ... . Processed
processing Raw input data Linearization Temp.comp. Press. comp. extraction Filtering inputs
block Flow rate signals_§ DIG.
Q e oL FILT [0 5
o o o
AIR 3 I-l I-l
SQRT
Terts: T.COMP - P.COMP |- |—-
signals Al1 } A
““““ Input processing [~~~ :
AlR 1 Press. i
#9058 [t processing |-412 '
._ —_—— == I nt nracaceing R e e e o -
ARD? Input processing
Linearization Three sets of 16 approximation by linearization tables are provided. They can be
allocated to analog inputs 1,2 and 3.
Temp. comp. (T.COMP) Compensation flow rate signal = Desin(target) temperature + constant, ¢ rate signal
current temperature + constant
°C or °F can be selected as units.
Press. comp. (P.COMP) Compensation flow rate signal = Current pressure + constant x flow rate signal
Desin (target) pressure + constant
MPa, KPa, Pa, kgf/cm2 or mmH,O can be selected as units.
Sqr-root extraction . .
(SQRT) Dropout value: 0.0 to 100.0% variable
Digital filtering First order lag computation: 1 T:filter constant 0.0 to 120.0 second}
(DIG.FILT) output= ————=xinput _ (nofiltering at0.0)
1+TxS S:Laplacian
%gr:puta- About 80 algorithms can be assigned to a total of 50 computational units. Each computational

Example 2: ON delay timer Example 3: Integration pulse output I

(OUT asserted after P1 completes)(Integration performed on input H1 and pulse
output as per integral range specified by H2 and
P1.)

Computation cycle settings

0.1to0 0.5s (settable in 0.1 sec increments)

PID control and output
unit

Performed by PID computational unit 1 (PID1) or PID computational unit 2 (PID2)
in the computational expressions.

Of the 50 computational units, only one each can be assigned as PID
computational units 1 and 2.

Control type PID computational unit(PID1)| PID computational unit 2(PID2)
0| Localsetting Unused
1| Remote/local setting Unused
2| Remote/local setting Remote setting
3| Local setting Remote/local setting

Types 0 to 3 are set at setup. Although two can be used as
PID computational units, only one computational unit can be
used as a MAN computational unit.

Serial No. 2G 5G
Analog AO1 | M/M drive relay contact output |Current output
(4to 20mA DCQ)
output AO2 [ None Current output
signal (4to 20mA DC)
AO3 | Current output (4to 20mA DC) [Currentoutput
(4to 20mA DCQ)
Control operation| Position proportional PID and Current proportional
currentproportional PID P

computation

" Normal or derivative-based selectable using PID computational
mode

units.
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Item

Specification

Computation

PID control and

Proportional band (P)

0.1 10 999.9% (ON/OFF disabled)

i output unit
formalt utputun! Integral time (1) 0.0 to 6000.0s (PD activates at | = 0)
Derivative time (D) 0.0 t0 6000.0s (Pl activatesat D = 0)
Integral limit Lower limit: -200.0 to upper integral limit (%)
Upper limit: lower integral limit to 200.0 (%)
Dead band 0.0t0 100.0% (no dead band at 0)
Deviation rate limit 0.0 to 100.0%/computation cycle (no limit at 0)
Manual reset 0.0t0 100.0%
No. of PID groups 8 groups (shared by PID computational units 1 and 2)
PID auto-tuning Neuro, fuzzy (with two degrees of freedom) and smart
methods are used in addition to the limit cycle method
to set PID auto-tuning. (supported only in normal PID
computation mode)
RSP ratio -999.9 to +999.9% of RSP of PIDoperation units1 and 2
RSP bias -999.9 to +999.9% of RSP of PID operation units1 and 2
Deviation alarm 0.0 to 100.0% of SP-PV, the absolute value of PID
computational units 1 and 2
Upper PV alarm limit  |-10.0to + 110.0% of PV of PID computational units1
and?2
Lower PV alarm limit  |-10.0to + 110.0% of PV of PID computational units1
and 2
Alarm hysteresis 0.0 to 100.0% for deviation alarm, upper PV alarm limit,
and lower PV alarm limit
Output Analog outputs Serial No.2G| M/M drive|Contact system: 2SPST
processing (AO1 to AO3) AO1 relay Contactrating : 2.5A(30VDCL/R = 0.7ms)
block contact 4 A(120V ACcos ¢ = 0.4)
output 2 A(240V ACcos ¢ = 0.4)

Allowable contact voltage:
250V AC resistive load;
125V DCresistive load
125V DCLR = 0.7ms
250VACcos ¢ = 0.4
Maximum on-off power:
75W(L/R=0.7ms) 480VA(cos¢ =0.4)
Mechanical life: 10,000,000 MIN. repetitions
Electrical life : 100,000 MIN. repetitions(cosg = 0.4 at
contact rating and 30 repetitions per
minute)
Minimum switching voltage: 5V
Minimum switching current: 100mA
MFB (motor feedback) input range: 100 to 2500
MFB (motor feedback) line-break control:
Whether action is continued is
determined by MFB estimated position
setting.

Serial No.2G| 4 to 20mA

AO3

Serial No.5G
AO1
AQ2
AO3

Current output Output current: 4to 20mADC
Allowable load resistance:
6000 max.(under operating
conditions)
Output accuracy : within 0.1% FS(under operating
conditions)
Output resolution: 1/10000
Inrush current  : 25mA max. 50ms max.(with250-load)
Maximum output current:
21.6mADC
Minimum output current:
2.4mADC
Opening terminal voltage:
25V max.(AO1), 18V max.(AO2,A03)
Output update cycle:
0.1 to 0.5s(depends on computation
cycle)
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Item Specification
Output Digital outputs DO1 SPST relay| Electrical rating:250V AC 30V DC 1 A resistive load
processor (DO1 to DO8) DO2 contact | Mechanical life: 20,000,000 min. repetitions
Electrical life: 100,000 min. repetitions
(at rated capacity)

Minimum switching voltage: 10V
Minimum switching current: 10mA

DO3 SPDT relay| Electrical rating: 250V AC30V DC 2 A resistive load
contact | Mechanical life: 50,000,000 min. repetitions
Electrical life: 100,000 min .repetitions(at rated
capacity)

Minimum switching voltage: 10V

Minimum switching current: 10mA

DO4 to DO8|Open External supply voltage: 10 to 29V DC
collector |Maximum load current: 70mA per point
Leakage current when off: 0.1mA

Indications Display panel 1 Green 5-digit, 7-segment LED
and settings This panel normally displays PV values. Item codes are displayed in control data
setting mode and alarm codes are displayed when alarms are generated.

Display panel 2 Orange 5-digit, 7-segment LED
This panel normally displays SP values. Set values are displayed in control data
setting mode.

Display panel 3 Orange 2-digit, 7-segment LED

This panel displays the difference between LSP and RSP values in normal
indicating mode when display panel 2 shows SP values. In control data setting
mode, item codes are displayed.

LED bar display 12-segment green and amber LED
Analog monitor (includes control output) which doubles as a digital monitor.

Status display 18-segment LED

SP, LCK, OUT, CH1 (PID computational unit 1), CH2 (PID computational unit 2),
FLW (follow mode), AUT (auto mode), MAN (manual mode), CAS (cascade
mode), IM (interlock manual mode), AT (auto-tuning), FZY (during fuzzy
switching), OUT1, OUT2, OUT (bar graph control output), UF1, UF2, UF3 (user
defined)

Operation keys 13-segment rubber keys (of which two are user definable)

Loader connecting port | 1 (dedicated cable with stereo miniplugs)

Modes Normal operating mode | Auto mode PID computational units control constants (LSP).

Manual mode | MAN computational unit outputs manual settings.
(Note that only one MAN computational unit can be used.)

Only PID computational units perform integral operations.

Cascade mode| PID computational units control cascade settings (RSP).

Follow mode | MAN computational unit outputs follow inputs to theSDC40B.

Emergency operating Interlock manual mode:
mode This mode is activated when an analog overflow, computational
overflow or computational overload is detected.
Communications| Communications system | Communications RS-485 RS-232C
standard
Network Multidrop Point to point;
(SDC40B provided with only (SDC40B provided with
slave node functionality.) ,only slave node
1to 16 units max. (DIM) functionality.)
1to 32 units max. (CMA, SCM)
Data flow Half-duplex Half-duplex
Synchronization Start-stop synchronization Start-stop
synchronization
Interface system Transmission systenp Balanced (differential) Unbalanced
Data line Bit-serial Bit-serial
Signal line 5 transmit/receive lines 3 transmit/receive lines

(3-wire connection also possible)
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Item

Specification

Communications

Interface system

Transmission ratg4800, 9600 bps 4800, 9600 bps

max. 500m (total)
(300m for MA500 DIM connection)

Transmission 15m max.

distance

Misc. Conforms to RS-485 Conforms to R$-232C

Display characters

Char. bitcount |11 bits/character 11 bits/character

Format 1 start bit, even parity, 1 start bit, even parity
1 stop bit; or 1 stop bit; or
1 start bit, no parity, 1 start bit, no parity,
2 stop bits 2 stop bits

Data length 8 bits 8 bits

Isolation

All inputs and outputs are completely isolated

specifications

Note : RS-485 communications can be performed by connecting to a computer equipped with an RS-485
interface or to Yamatake corporation's MX200 or MA500 (DK link Il DIM) controllers.
General Memory backup User settings (design data and control data):

non-volatile memory (EEPROM)
Mode, local SP, control output (AO1) and hold operations:
RAM backed up by super-capacitor (stored for 24-hours)

Rated power voltage

90 to 264V AC50/60 Hz

Power consumption

30VA max.

Power switching inrush
current

15 A max. for 10ms (under operating conditions)

Note: When starting up a number of SDC40Bs simultaneously, ensure
ample power is supplied or stagger their startup times. Otherwise,
the controllers may not start normally due to inrush current-induced
voltage drop. (Voltage must stabilize within 2 seconds after power
ON.)

Power ON operation

Reset time: 15s max. (time until normal operation possible under normal
operating conditions)

Allowable transient
power loss

20ms max. (under operating conditions)

Power failure recovery
operations

Hot/cold start selectable (see below)

Selection | RAM backup  |Actual outage Description
recovery process| Mode | Local [Control output
(SP) (AO1)
Hotstart [Duringnormal | Hotstart Before |Before| Before
operation outage |outage| outage
During failure Cold start Preset [Preset Preset
mode |mode mode
Cold start| N/A
(not applicable)

Insulation resistance

Min. 20MQ between power terminal 1 or 2 and ground terminal (using
500Vdc meggar)

Dielectric strength

AC Model 1500Vac 50/60 Hz for 1 min across power terminal and ground
terminal

1500Vac 50/60 Hz for 1 min across relay output and ground
terminal

500Vac 50/60 Hz for 1 min across non-power terminal and
ground terminal

500Vac 50/60 Hz for 1 min across isolated terminals

DC Model 500Vac 50/60 Hz for 1 min across power terminal and ground
terminal

1500Vac 50/60 Hz for 1 min across relay output and ground
terminal

500Vac 50/60 Hz for 1 min across non-power terminal and
ground terminal

500Vac 50/60 Hz for 1 min across isolated terminals
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Item

Specification

General

Specifications

Standard conditions

Ambient temperature | 23 +2°C

Ambient humidity 60 £ 5% RH

Rated power voltage | ACModel | 105Vac £1%
DCModel | 24Vdc £5%

Power frequency ACModel | 50% 1Hz or 60 1Hz

Vibration resistance 0 m/s2

Impact resistance 0 m/s2

Mounting angle

Reference plane (vertical) + 3°

Oper.

ating conditions Ambient temperature

01to 50°C

Ambient humidity

10t0 90% RH (non-condensing)

Rated power voltage | ACModel | 90to 264Vac
DCModel | 21.6t026.4Vdc
Power frequency ACModel | 50* 2Hz or 60 * 2Hz

Vibration resistance

0t0 1.96 m/s2

Impact resistance

0mto 9.8 m/s?

Mounting angle

Reference plane (vertical) £10°

Transport/storage conditions | Ambient temperature

-20to +70°C

Ambient humidity

10 t0 95% RH (non-condensing)

Vibration resistance

0t0 4.90 m/s2

(10 to 60 Hz for 2 hours each in X, Y and Z directions)

Impact resistance

0 to 490 m/s? (3 times vertically)

Package drop test

Drop height: 90cm

(1 angle 3 edges and 6 planes; free fall)

Installation mode

Permanently connected type controller, indoor installation, panel-mounted

Applicable standards

EN61010-1, EN50081-2,

EN50082-2 (CE statement)

Installation categorry

Category Il (IEC664-1, EN61010-1)

Pollution degree 2
Fuse Rated IEC127
Cutoff speed Delayed operation type (T)

Rated voltage

250V

Rated current

1A

Material, mask/case

Mask: Multilon

Case: Polycarbonate

Color, mask/case

Mask: dark gray

Case: Light gray

Insta

llation

Specially designed mounting bracket

Mass

Approx. 900g

B List of Accessories

Product Parts No. Quantity
Standard accessories | Units indicating label N-3132 1
Mounting bracket 81405411-001 2

Options

Hard dust-proof cover set

81446083-001 -

Soft dust-proof cover set

81446087-001 -

Terminal cover set

81446084-001 -

Smart Loader Package

SLPC4B-001H —

Related publications

User's manual: Computational Functions CP-UM-1680E -
User's manual: DigitroniK CPL Communications | CP-UM-1683E -
User's manual: Smart Loader Package CP-UM-1681E —
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B Inputtypes and ranges (selected at setup)

@ |Input 1: Thermocouples, RTDs, DC current and DC voltage

Input format Range No. Code Celsius Range(°C) Fahrenheit Range(°F)

K (CA) 0 K09 0.0 to 1200.0 0 to 2400

K (CA) 1 K08 0.0 to 800.0 0 to 1600

K (CA) 2 K04 0.0 to 400.0 0 to 750

K (CA) 3 K29 —200.0 to+1200.0 —300 to +2400

K (CA) 4 K44 —200.0 to+300.0 —300 to +700

K (CA) 5 K46 —200.0 to+200.0 —300 to +400

E (CRQO) 6 EO8 0.0 to 800.0 0 to 1800

J(10) 7 Jo8 0.0 to 800.0 0 to 1600

T (CC) 8 T44 —200.0 to+300.0 —300 to +700

B (PR30-6) 9 B18 0.0 to 1800.0 0 to 3300

R (PR13) 10 R16 0.0 to 1600.0 0 to 3100

S (PR10) 11 S16 0.0 to 1600.0 0 to 3100

W (WRe5-26) 12 w23 0.0 to 2300.0 0 to 4200

W (WRe5-26) 13 w14 0.0 to 1400.0 0 to 2552

PR40-20 14 D19 0.0 to 1900.0 0 to 3400

Ni-Ni-Mo 15 Z13 0.0 to 1300.0 32 to 2372

N 16 u13 0.0 to 1300.0 32 to 2372

PL II 17 Y13 0.0 to 1300.0 32 to 2372

DIN U 18 Z08 —200.0 to+400.0 —300 to +750

DIN L 19 Z07 —200.0 to+800.0 —300 to +1600

JIS'89 Pt100 32 F50 —200.0 to+500.0 —300.0 to +900.0

(IEC Pt1000) 33 FA6 | —200.0 to+2000 | —300.0 to +400.0
34 F32 —100.0 to+150.0 —150.0 to +300.0
35 F36 —50.0 to+200.0 —50.0 to +400.0
36 F38 —60.00to +40.00 —76.00to +104.00
37 F33 —40.00to +60.00 —40.00to +140.00
38 FO5 0.0 to 500.0 00 to  900.0
39 FO3 0.0 to 300.0 00 to 5000
40 FO1 0.00to 100.00 0.00tc  200.00

JIS'89 J Pt100 48 P50 —200.0 to+500.0 —300.0 to +900.0
49 P46 —200.0 to+200.0 —300.0 to +400.0
50 P32 —100.0 to+150.0 —150.0 to +300.0
51 P36 —50.0 to+200.0 —50.0 to +400.0
52 P38 —60.00to +40.00 —76.00to +104.00
53 P33 —40.00to +60.00 —40.00to +140.00
54 PO5 0.0 to 500.0 00 to  900.0
55 P03 0.0 to 300.0 00 to 5000
56 PO1 0.00to 100.00 0.00to  200.00

41020mA 64 Co1

0to20mA 65 co8 Scale setting range:

Oto10mv 66 Mo1 (Decinlzlgsgix rzsggigi(())ning

—10to+10mVv 67 L02 and reverse scaling possible)

0to100mV 68 LO1

Oto1v 69 L04

—1to+1V 70 LO8

1to5V 71 VO1

Oto5V 72 LO5

0to10V 73 L07
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® [temsthat do not meet stated indication accuracy (£ 01 % FS + 1 U)
- K and T thermocouples = 1°C £ 1U for temperatures below -100°C
- B thermocouples:

+4.0% FS£1U for temperatures below 260°C
+0.4%FS*1U for temperatures ranging from 260 to 800°C
+0.2% FS £ 1U for temperatures ranging from 800 to 1800°C
- Rand S thermocouples:
+0.2% FS£1U for temperatures below 100 °C
+0.15% FS+1U for temperatures in the range 100 to 1600°C
+ PPR40-20 thermocouples:
+2.5% FS*1U for temperatures below 300 °C
+1.5% FS£1U for temperatures ranging from 300 to 800 °C
+0.5% FS£1U for temperatures ranging from 800 to 1900°C
-RTDs: £0.15% FS +1 U for the range below 2 decimal places
- £0.15%FS £1U for the range 0 to 10 mV
+ DIN U thermocouples:
12°C FS+1U for temperatures below -100°C
+1°C FS*1U for temperatures ranging from -100 to 0°C
+ DIN L thermocouples: +1.5°C FSt1U for temperatures below -100°C

@ Input2: DCcurrent and DC voltage

Input Format | Range No. Code Range (Programmable)
4t020mA 0 Co1 Scale setting range:

-19999 to + 26000
1to 5V 1 V01

(Decimal point repositioning
and reverse scaling possible)

@® Input 3: DCvoltage

Input Format Code Range (Programmable)

1to5V Vo1 Scale setting range:
-19999 to + 26000

(Decimal point repositioning

and reverse scaling possible)
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B Data and setting procedures

© :canbeset, O :somecanbeset, A\ :canbe monitored,— :can be neither set nor monitored

- From From
Category Data Description Console | PCLoader
Design data | Computational unit data Specifies computational expressions, connections,etc. A ©
Output processing data Specifies output processing connections. A ©
Control data | Setup data Specifies control types and computation cycles. O ©
Input processing data Specifies input processing types, etc. O ©®
Control computational data | Specifies PID computation types, PID groups to be O ©
used, etc.
PID parameters Specifies control parameters for PID groups 0 to 7. © ©)
Linearization data Specifies linearization format. O ©)
Variable parameters Specifies computation coefficients, constants, etc. © ©
Engineering unit parameters | For setting engineering units. ©) ©®
UF key processing data Specifies functions assigned to user function keys (UF) O ©
1and 2.
Digital input processing data | Used as DI1 to DI12 index data. VAN ©)
ID data Identifiers for hardware type, ROM and others not A A
identified in EEPROM.
Protect Specifies keylock, etc. © ©
Trend processing Specified when using data trend function on PC - ©)
loader.
B List of computational expressions
Computational Mne .
No. expression monic Description
1 Addition ADD OUT=P1xH1+P2xH2
2 | Subtraction SUB OUT=P1xH1—P2xH2
3 | Multiplication MUL OUT=H1xH2
4 Division DIV OQUT=H1/H2+P1
5 | Absolute value ABS OUT =|H1|
6 | Square-root extraction SQR OUT=VH,
7 Maximum value MAX OUT=MAX(H1. H2. P1. P2)
8 Minimum value MIN OUT=MIN(H1. H2. P1. P2)
9 | 4-point addition SGM OUT=H1+H2+P1+P2
10 | High selector/low limiter | HSE WhenH1 = H2,0UTisH1. When H1 < H2,
OUT is H2. When used as a low limiter, H2 is lower limit value.
11 | Low selector/high limiter | LSE When H1 = H2,0UTis H2. When H1 < H2,
OUT is H1. When used as a high limiter, H2 is upper limit value.
12 | High and low limiter HLLM | H1is limited by the high limit value P1 and the low limit value P2.
13 | High monitor HMS Output is asserted when H1 exceeds high monitor value H2.
(Hysteresis width is P2.)
14 | Low monitor LMS Output is asserted when H1 falls below the low monitor value H2.
(Hysteresis width is P2.)
15 | Deviation monitor DMS Output is asserted when the deviation between H1 and H2 exceeds deviation
monitor value P1. (Hysteresis width is P2.)
16 | Deviation rate limiter DRL Limits input H1s deviation rate per minute to H2% on positive side and P1% on
negative side.
17 | Deviation rate monitor DRM Output is asserted when input H1 exceeds H2% on positive side and is within
P1% on negative side compared to inputs made one minute earlier.
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No. Computational expression nl:/(l)r;eic Description

18 | Manual output MAN | Enables manual output from system console.

19 | Controller 1 PID1 PID controller 1 (with auto-tuning)

20 [ Controller 2 PID2 PID controller 2 (with auto-tuning)

21 | Dead time DED OUT =eP1SxH1(Input H1, the dead time, is output after P1 seconds.)

22 | Lead/lag L/L OUT=(1+P1-S)/(1 +P2-S)x H1

23 | Derivation LED OUT=P1-S/(1+P2-S)xH1

24 ] Integration INT OUT=H1/P1S
(Integration performed on input H1 in integral time of P1s.)

25 | Moving average MAV OUT=$ ?221 HAi vmegfig‘(l)i Fi>s1(:2:-il?eer(_j from

26 | Flip-flop RS Setinput H1 holds flag data; H2 input resets the data.

27 | Logical product AND OUT=H1AH2AP1AP2

28 | Logical OR OR OUT =H1\VvH2\/P1yP2

29 | Exclusive OR XOR | OUT=H1VH2

30 [ Inversion NOT OUT=H1

31 | 2-position transfer switch Sw P1 switches between H1 and H2 percent data.

32 ] Softening transfer switch SFT Switches between H1 and H2 using a P2 (%) slope for smooth switching.

33 | Timer switch TSW Switches between H1 and H2 using P1 time data.

34 | Flag switch FSW Switches between H1 and H2 using P1 flag data.

35 | Alternate switch ALSW | Inverts output when the rising edge of H1 is detected.

36 | Timer TIM Pulse generation per P1 seconds.

37 | ON delay timer ONDT | Asserts output after P1 seconds.

38 | OFF delay timer OFDT | Inhibits output after P1 seconds.

39 | One-shottimer OSsT Generates pulse for P1 seconds.

40 | Integration pulse output | CPO Outputs the number of pulses proportional to input H1.

41 | Integration pulse output Il CPX Performs integration on input H1 and outputs one pulse when the output
pulse value set by P1 is reached.

42 | Pulse width modulation PWM | Asserts output in proportion to input H1 within the P1 cycle.

43 | Rampsignal generation RMP Outputs a waveform with a rising slope

44 | Logarithm LOG [ OUTisLOGyq(H,) or OUT is LOG, (H,)

45 | Exponent EXP OUT is 10HT or eH1

46 | Unused

47 | Unused

48 | Unused

49 | Unused

50 | Unused

51 | Control variable change 1 PMD1 | ChangesPID1 control variables. (enables changing of group numbers also)

52 | Control variable change 2 PMD2 | Changes PID2 control variables. (enables changing of group numbers also)

53 | Mode selection (status detection) | MOD | Cyclesthrough follow, manual, auto, and cascade modes.

54 | Mode selection (edge detection) | MODX | Cycles through follow, manual, auto, and cascade modes.

55 | Auto-tuning start/stop 1 AT1 Starts/stops PID1 unit auto-tuning.

56 | Auto-tuning start/stop 2 AT2 Starts/stops PID2 unit auto-tuning.

57 | Data hold HOLD | Retainsinput H1 during outage, and outputs it as is after restart.

58 | Raise/lower unit RL Raises output when H1 is ON (raise) and lowers it when H2 is ON (lower).

59 | Reset unit RST Resets the interlock manual mode.

60 | Notused
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No. Computational expression nl:/(l)r;eic Description

61 | Linearization table 1 TBL1 Linearization table 1 (16-point)

62 | Linearization table 2 TBL2 Linearization table 2 (16-point)

63 | Linearization table 3 TBL3 Linearization table 3 (16-point)

64 | Inverse linearization table 1 TBR1 Inverse function of linearization table 1 (16-point)

65 | Inverse linearization table 2 TBR2 Inverse function of linearization table 2 (16-point)

66 | Inverse linearization table 3 TBR3 Inverse function of linearization table 3 (16-point)

67 | Time — % conversion TTP Converts time data to percent data.

68 | % —time conversion PTT Converts percent data to time data.

69 | Engineering unit parameter selection | EGP1 Selects engineering unit parameters for PID1 unit.

70 | Engineering unit parameter selection | EGP2 Selects engineering unit parameters for PID2 unit.

71 ] Unused

72 | Unused

73 | Unused

74 | Unused

75 | Unused

76 | Unused

77 | Unused

78 | Unused

79 | Unused

80 | Unused

81 | % — % table 1 PTB1 Not connectable, but otherwise identical to linearization tables.
82 | % —> % table2 PTB2 Not connectable, but otherwise identical to linearization tables.
83 | % —>%table3 PTB3 Not connectable, but otherwise identical to linearization tables.
84 | % —> % table4 PTB4 Not connectable, but otherwise identical to linearization tables.
85 | % —>timetable 1 TTB1 Uses linearization table to convert % data to time data.

86 | % —>timetable2 TTB2 Uses linearization table to convert % data to time data.

87 | % —>timetable3 TTB3 Uses linearization table to convert % data to time data.

88 | % —>timetable4 TTB4 Uses linearization table to convert % data to time data.

89 | Unused

90 | Unused

91 | Userlampoutput 1 UF1 User lamp control unit 1

92 | Userlamp output 2 UF2 User lamp control unit 2

93 | Userlamp output 3 UF3 User lamp control unit 3

94 | Bar graph display switch BLED | Selects bar graph display.

95 | Additional display unit 1 DSP1 Additional display unit 1 of display panels 1 and 2

96 | Additional display unit 2 DSP2 | Additional display unit 2 of display panels 1 and 2

97 | Additional display unit 3 DSP3 | Additional display unit 3 of display panels 1 and 2

98 | Additional display unit 4 DSP4 | Additional display unit 4 of display panels 1 and 2

99 ] Unused
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9 -2 External Dimensions
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B Soft dust-proof cover set
(silicon rubber, transparent)

98

Parts No. 81446087-001 Unit: mm
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B Hard dust-proof cover set
(polycarbonate, transparent)
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Parts No. 81446083-001

B Terminal cover set
(Fire/heat-resistant polyvinyl chloride, gray)
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Chapter10. MAINTENANCE

Cleaning : Clean the instrument with a soft, dry cloth when it becomes dirty.
Replacing parts : Only authorized personnel are allowed to replace parts.

Replacing fuse : In case of AC power supply models, when replacing fuses provided on the power
supply circuit, use only standard parts specified below.
Standard IEC127
Type Time-lag (T)
Voltage rating 250V
Current rating 1.0A
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