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NOTICE

This manual assumes that the reader has a fundamental knowledge of the principles of
electricity, process control, computer technology and communications.

The figures, diagrams and numeric values used in this manual are only for explanation
purpose.

RKC is not responsible for any damage or injury that is caused as a result of using this
instrument, instrument failure or indirect damage.

RKC is not responsible for any damage and/or injury resulting from the use of instruments
made by imitating this instrument.

Periodic maintenance is required for safe and proper operation of this instrument. Some
components have a limited service life, or characteristics that change over time.

Every effort has been made to ensure accuracy of all information contained herein. RKC
makes no warranty, expressed or implied, with respect to the accuracy of the information.
The information in this manual is subject to change without prior notice.

No portion of this document may be reprinted, modified, copied, transmitted, digitized, stored,
processed or retrieved through any mechanical, electronic, optical or other means without
prior written approval from RKC.

Various symbols are used on the equipment, and they have the following meaning.

. Alternating current

=== : Direct current

: Reinforced insulation

N
@l
A . Safety precaution

This symbol is used where the instruction manual needs to be consulted for the safety of
both the operator and the equipment. Carefully read the cautions in this manual before using
the instrument.

® Ethernet is a registered trademark of Xerox Corp.

® Modbus is a registered trademark of Schneider Electric.

® Windows and Microsoft Internet Explorer are registered trademark of Microsoft Corporation in the
U.S.A. and other countries.

® XPort and Devicelnstaller are trademark of Lantronix Inc.

® Company names and product names used in this manual are the trademarks or registered
trademarks of the respective companies.

All Rights Reserved, Copyright © 2006, RKC INSTRUMENT INC.




Safety Precautions

M Pictorial Symbols (safety symbols)

Various pictorial symbols are used in this manual to ensure safe use of the product, to protect
you and other people from harm, and to prevent damage to property. The symbols are
described below.

Be sure you thoroughly understand the meaning of the symbols before reading this manual.

& WARN I N G : This mark indicates precautions that must be

taken if there is danger of electric shock, fire,
etc., which could result in loss of life or injury.

This mark indicates that if these precautions

/N CAUTION 5 iy paioes e

damage to the instrument may result.

: This mark indicates that all precautions
& should be taken for safe usage.

/\ WARNING

® To prevent injury to persons, damage to the instrument and the equipment, a
suitable external protection device shall be required.

® All wiring must be completed before power is turned on to prevent electric
shock, fire or damage to the instrument and the equipment.

® This instrument must be used in accordance with the specifications to prevent
fire or damage to the instrument and the equipment.

® This instrument is not intended for use in locations subject to flammable or
explosive gases.

® Do not touch high-voltage connections such as power supply terminals, etc. to
avoid electric shock.

® RKC is not responsible if this instrument is repaired, modified or
disassembled by other than factory-approved personnel. Malfunction may
occur and warranty is void under these conditions.

IMRO1Y10-E5 i-1



/\ CAUTION

@ This product is intended for use with industrial machines, test and measuring equipment.
(Itis not designed for use with medical equipment and nuclear energy plant.)

® This is a Class A instrument. In a domestic environment, this instrument may cause radio
interference, in which case the user may be required to take additional measures.

@ This instrument is protected from electric shock by reinforced insulation. Provide reinforced
insulation between the wire for the input signal and the wires for instrument power supply,
source of power and loads.

@ Be sure to provide an appropriate surge control circuit respectively for the following:
- If input/output or signal lines within the building are longer than 30 meters.
- If input/output or signal lines leave the building, regardless the length.

® This instrument is designed for installation in an enclosed instrumentation panel. All
high-voltage connections such as power supply terminals must be enclosed in the
instrumentation panel to avoid electric shock to operating personnel.

@ All precautions described in this manual should be taken to avoid damage to the instrument or
equipment.

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

All wiring must be in accordance with local codes and regulations.

@ To prevent instrument damage as a result of failure, protect the power line and the input/output
lines from high currents with a suitable overcurrent protection device with adequate breaking
capacity such as a fuse, circuit breaker, etc.

® A malfunction in this product may occasionally make control operations impossible or prevent
alarm outputs, resulting in a possible hazard. Take appropriate measures in the end use to
prevent hazards in the event of malfunction.

® Prevent metal fragments or lead wire scraps from falling inside instrument case to avoid electric
shock, fire or malfunction.

@ Tighten each terminal screw to the specified torque found in the manual to avoid electric shock,
fire or malfunction.

@ For proper operation of this instrument, provide adequate ventilation for heat dissipation.

® Do not connect wires to unused terminals as this will interfere with proper operation of the
instrument.

@ Turn off the power supply before cleaning the instrument.
® Do not use a volatile solvent such as paint thinner to clean the instrument. Deformation or
discoloration may occur. Use a soft, dry cloth to remove stains from the instrument.

. J

For Proper Disposal

When disposing of each part used for this instrument, always follows the procedure for
disposing of industrial wastes stipulated by the respective local community.

i-2 IMRO1Y10-E5



Symbols

M Pictorial Symbols (safety symbols)

m NOTE : This mark indicates important information on installation, handling

1

E=y

and operating procedures.

: This mark indicates supplemental information on installation,
handling and operating procedures.

: This mark indicates where additional information may be located.

B Abbreviation symbols

These abbreviations are used in this manual:

Abbreviation Abbreviation
symbols Name symbols Name

PV Measured value TC (input) Thermocouple (input)

SV Set value RTD (input) | Resistance temperature detector (input)

MV Manipulated output value LBA Control loop break alarm

AT Autotuning LBD LBA deadband
ouT Output

IMRO1Y10-E5 i-3



About This Manual

There are four manuals pertaining to this product. Please be sure to read all manuals specific to your

application requirements.

The following manuals can be downloaded from the official RKC website:
http://www.rkcinst.com/english/manual_load.htm.

Manual

Manual
Manual Remarks
Number
COM-JL [For FB100/FB400/FB900] Installation IMRO1Y05-EO | This manual is enclosed with instrument.
Manual This manual explains the mounting and wiring.
COM-JL [For FB100/FB400/FB900] Quick IMRO1Y15-EO | This manual is enclosed with instrument.
Instruction Manual This manual explains the parts description,
communication setting, and message format.
COM-JL [For FB100/FB400/FB900] IMR01Y?21-EO | This manual is enclosed with instrument.
Communication Data List This list is a compilation of the communication data
items.
COM-JL [For FB100/FB400/FB900] Instruction IMRO1Y10-E5 | This manual you are reading now.

This manual describes mounting, wiring,
communication setting, protocol, communication
data, troubleshooting and product specification.

[L] Read this manual carefully before operating the instrument. Please place the manual in a
convenient location for easy reference.
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1. OUTLINE

This manual describes the communication specifications, mounting, wiring, setting and data
instructions for the Ethernet [Modbus/TCP] Communication Converter COM-JL.

Ethernet [Modbus/TCP] Communication Converter COM-JL (hereafter called COM-JL) is
communication converter to connect the RKC temperature controller (FB100/400/900) to Ethernet.
The COM-JL supports Modbus/TCP protocol.

L] Modbus/TCP is an open field network provided with the Modbus protocol on the TCP/IP
protocol of Ethernet.

LL]  The data request side is called Client (such as computer) and the data response (supply) side
is called Server (COM-JL).

(A Basically, one Client corresponds to one Server (COM-JL) (i.e. one to one). However, one
Client can communicate with two or more Servers depending on the program on the Client
side, but two or more Clients cannot communicate with one Server.

Controller communication (RS-485: Modbus)

Computer —— e —
(Client) \4
v v v
S g
28 28 28
Network Hub L 200 ] | 00
Tt 1 igooggeogy igoogeagy Agooggongy
OO O OO O OO O
@D |<ox| v [ A @Dh«mﬂvn/\ @Dﬂ«uﬂvﬂ/\
oy e [ U i
1 2 31
Ethernet Ethernet 0 \ J
& M
. FB100, FB400 or FB900O
Ethernet [Modbus/TCP] 7 (Up to 31 controllers)
Communication Converter d
COM-JL i i
(Server) =
Power supply (24 V DC)
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1. OUTLINE

1.1 Product Check

Before using this product, check each of the following.

® Model code

® Check that there are no scratches or breakage in external appearance (case, front panel, terminal, etc).
® Check that all of the accessories delivered are complete. (Refer to below)

(IMROLY 10-E5)

Accessories QTY Remarks

O COM-JL [For FB100/FB400/FB900] Installation Manual 1 Enclosed with instrument
(IMRO1YO05-EO)

O COM-JL [For FB100/FB400/FB900] Quick Instruction Manual 1 Enclosed with instrument
(IMRO1Y15-E0)

O COM-JL [For FB100/FB400/FB900] Communication Data List 1 Enclosed with instrument
(IMRO1Y21-EO)

O COM-JL [For FB100/FB400/FB900] Instruction Manual 1 This manual (sold separately)

LIy of any of the products are missing, damaged, or if your manual is incomplete, please contact

RKC sales office or the agent.

1.2 Model Code

Check that the product received is correctly specified by referring to the following model code list:
If the product is not identical to the specifications, please contact RKC sales office or the agent.

COM-JL-1%01
® @

(1) Communication type
1: Modbus/TCP

(2) Corresponding to the RKC controller
01: FB100/400/900

IMRO1Y10-E5



1. OUTLINE

1.3 Parts Description

Terminal cover\ﬁgﬂ$ ﬁz = Terminal base
Indication . Mainframe
lamps 1 I ] »
Indication
lamps 2 [Details of Indication lamps]
Modular 1
t
oot : o
RJ-45
RUN
Indication — FAIL ——
lamps 3 ) | |
Terminal cover4f$ % I Dip D_IPhS;NItCh 2 111
i — Switc
Mounting/m ‘ |—"—”—|D ‘
bracket Front view Left side view
® [ndication lamps 1
FAIL [Red] o Instrument normality: Turns off
¢ Instrument abnormality: Turns on
RUN [Green] o When normal: Turns on
e Operation error: Flashes slowly
o Data collection just after the power is turned on: Flashes rapidly
TX [Green] During data send: Flashes
RX [Green] During data receive: Flashes
® [ndication lamps 2
Link 10BASE-T link: Amber lamp: ON
100BASE-TX link: Green lamp: ON
® [ndication lamps 3
Activity Half-duplex; activity: Amber lamp: ON
Full-duplex; activity: Green lamp: ON

® Connector

| ETHERNET | Modular connector for Ethernet RJ-45
® Switches
DIP switch 1 Set the communication speed for controller communication
DIP switch 2 Do not change this setting
(Use it only in IP address setting by DIP switch)
® Others

Terminal cover

Terminal covers above and below the COM-JL

Mounting bracket

e Used for the DIN rail mounting
¢ When panel mounted, two mounting brackets are required for the upper and
lower sides (one required for the upper side: sold separately).

Terminal base

Part of the terminal and base of COM-JL
(There is the Termination resistor transfer switch in the inside of terminal base)

Mainframe

Part of the mainframe of COM-JL
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2. HANDLING PROCEDURES

Conduct necessary setting before operation according to the procedure described below.

COM-JL Setting Set the controller communication speed by DIP switch.
I Refer to 5. COMMUNICATION SETTING (P. 17)

Install the COM-JL.

L2 o Refer to 3. MOUNTING (P. 5)
o For controller, refer to FB100 Installation Manual
(IMR01W12-E0) or FB400/FB900 Installation
Manual (IMRO1WO01-EO)

Mounting

Connect power supply wires to the COM-JL, and also connect
the COM-JL to the controller and the COM-JL to the Client
(host computer), respectively.
=" o Refer to 4. WIRING (P. 8)
o For controller, refer to FB100 Installation Manual
(IMR01W12-E0) or FB400/FB900 Installation
Manual (IMRO1WO01-EO)

Wiring and Connection

Set communication parameters of controller.
=&~ Refer to FB100 Communication Quick Manual

(IMRO1W15-E0) or FB400/FB900 Communication
Quick Manual (IMR0O1WO07-EO)

Controller Setting

Set IP address of COM-JL.
.= Referto 6. IP ADDRESS SETTING (P. 18)

IP address Setting

Set data for COM-JL and controllers.
> Referto 7. MODBUS/TCP PROTOCOL (P. 32)

Data Setting

o [

E) NOTE
To avoid error at operation start-up, COM-JL must be powered on LAST (after the
controller, PLC, etc.).
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3. MOUNTING

This chapter describes installation environment, mounting cautions, dimensions and mounting procedures.

/\ WARNING

To prevent electric shock or instrument failure, always turn off the power before
mounting or removing the instrument.

3.1 Mounting Cautions

(1) This instrument is intended to be used under the following environmental conditions. (IEC 61010-1)
[OVERVOLTAGE CATEGORY II, POLLUTION DEGREE 2]

(2) Use this instrument within the following environment conditions:
o Allowable ambient temperature: —10to +50 °C
¢ Allowable ambient humidity: 5to 95 %RH
(Absolute humidity: MAX.W.C 29.3 g/m? dry air at 101.3 kPa)
e Installation environment conditions: Indoor use
Altitude up to 2000 m

(3) Avoid the following conditions when selecting the mounting location:
¢ Rapid changes in ambient temperature which may cause condensation.
¢ Corrosive or inflammable gases.

e Direct vibration or shock to the mainframe.

o Water, oil, chemicals, vapor or steam splashes.

o Excessive dust, salt or iron particles.

e Excessive induction noise, static electricity, magnetic fields or noise.

e Direct air flow from an air conditioner.

e Exposure to direct sunlight.

e Excessive heat accumulation.

(4) Mount this instrument in the panel considering the following conditions:
¢ Provide adequate ventilation space so that heat does not build up.
e Ensure at least 50 mm space on top and bottom of the instrument for maintenance and
environmental reasons.
¢ Do not mount this instrument directly above the equipment that generates large amount of heat
(heaters, transformers, semi-conductor functional devices, large-wattage resistors).
o |f the ambient temperature rises above 50 °C, cool this instrument with a forced air fan, cooler, etc.
Cooled air should not blow directly on this instrument.
e In order to improve safety and the immunity to withstand noise, mount this instrument as far away
as possible from high voltage equipment, power lines, and rotating machinery.
High voltage equipment: Do not mount within the same panel.
Power lines: Separate at least 200 mm.
e For correct functioning mount this instrument in a horizontal position.

(5) In case this instrument is connected to a supply by means of a permanent connection, a switch or
circuit-breaker shall be included in the installation. This shall be in close proximity to the equipment and
within easy reach of the operator. It shall be marked as the disconnecting device for the equipment.
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3. MOUNTING

3.2 Dimensions

109.5

125
78

)

I -
= 7

3.3 DIN Rail Mounting

B Mounting procedures

30

0ooa

(Unit: mm)

1. Pull down the mounting bracket at the bottom of the instrument (A). Attach the hooks on the top
of the instrument to the DIN rail and push the lower section into place on the DIN rail (B).

2. Slide the mounting bracket up to secure the instrument to the DIN rail (C).

DIN rail \
- (B) Push
Mounting ——|»||
bracket (A) Pull down

=

7

[
T (C) Locked
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3. MOUNTING

B Removal procedures
1. Turn the power OFF.

2. Remove the wiring. !

3. Pull down a mounting bracket with E|
a blade screwdriver (A). Lift the
instrument from bottom, and take it
off (B). 2

(A) Pull down

3.4 Panel Mounting

B Mounting procedures

1. Pull down the mounting bracket (A) until locked and that a mounting hole appears.

2. Prepare one mounting bracket per instrument (B) sold separately (KSRX-55) and then insert it in
the rear of the terminal board at top of the instrument until locked but a mounting hole does not
disappear.

3. Mount each module directly on the panel with screws which are inserted in the mounting holes
of the top and bottom mounting brackets.

Recommended tightening torque: 0.3 N-m (3 kgf-cm)

[I]  The customer needs to provide the M3 size screws. Select the screw length that matches the
mounting panel.

(B) Insert
Mounting dimensions
; _ (Unit: mm)
E‘I 1 ° r:;l ﬁ
o @ am q ‘
(I _ (111
I Mounting ~
holes o
[D Mounting bracket .
(Sold separately) o
(921
g i (KSRX-55) [ -
g dj
1 M3
5] ¥ (A) Pull down NN
|
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4. WIRING

This chapter describes wiring cautions, terminal configuration and connections.

4.1 Wiring Cautions

/\ WARNING

To prevent electric shock or instrument failure, do not turn on the power until all
the wiring is completed. Make sure that the wiring is correct before applying
power to the instrument.

¢ To avoid noise induction, keep communication signal wire away from instrument power line, load
lines and power lines of other electric equipment.

o If there is electrical noise in the vicinity of the instrument that could affect operation, use a noise
filter.

— Shorten the distance between the twisted power supply wire pitches to achieve the most
effective noise reduction.

— Always install the noise filter on a grounded panel. Minimize the wiring distance between the
noise filter output and the instrument power supply terminals to achieve the most effective noise
reduction.

— Do not connect fuses or switches to the noise filter output wiring as this will reduce the
effectiveness of the noise filter.

o Power supply wiring must be twisted and have a low voltage drop.

e For an instrument with 24 V power supply input, supply power from a “SELV” circuit defined as
IEC 60950-1.

¢ A suitable power supply should be considered in end-use equipment. The power supply must be in
compliance with a limited-energy circuits (maximum available current of 8 A).

o Use the solderless terminal appropriate to the screw size. $5.9 (MAX)
Screw size: M3 x 6 (with 5.8 x 5.8 square washer) $3.2 (MIN)

Recommended tightening torque: T
0.4 N-m (4 kgf-cm) @>l:|

Specified dimension: Refer to Fig. at right

[mm]

e Make sure that during field wiring parts of conductors cannot come into contact with adjacent
conductive parts.
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4. WIRING

4.2 Terminal Configuration

The terminal layout is as follows.

Controller
communication
Upper-side RS-485
terminal
A fuse (rated current: 5 A) > |
. L TIR(A)
is installed inside the ( —|
terminal block. Tﬁﬁ SG
If the instrument will not

turn on even after it has
been powered on, the
fuse may be blown.
Contact RKC sales office
or the agent.

Power supply Ground
+EPC - Lower-side =
24V terminal FG

L1 As controller communication terminal Nos. 1, 4 and 5 are internally connected to terminal Nos. 3,
6 and 7, any terminals can be used.

=

As ground and power supply terminal Nos. 8, 9 and 12 are internally connected to terminal Nos.
10, 11 and 14, any terminals can be used.

1] Terminal No. 2 and No. 13 is not used.

IMRO1Y10-E5 9



4. WIRING

4.3 Connection to Ethernet

Connect COM-JL to Ethernet.

® Pin layout of connector

COM-JL
o [
0000
Modular connector
for Ethernet e 8 Unused
RJ-45 '
7 Unused
i p— (5 RX—
—> 5 Unused
i\—( /- Unused
3:RX+
2. TX-
E]H s L TX+
= |

B Connector pin number and signal details

Pin No. Signal name Symbol
1 Send data + TX+
2 Send data — TX-
3 Receive data + RX+
4 Unused —
5 Unused —
6 Receive data — RX—
7 Unused —
8 Unused —

L] The cable must be provided by the customer.
Used cable: The cable is based on the 10BASE-T or the 100BASE-TX standard of
Ethernet.
Used connector: RJ-45 type

10 IMRO1Y10-E5



4. WIRING

B Wiring example

® When directly connected to Client
Use a cross cable when directly connected to the Client (such as computer).

Computer COM-JL
TX+ TX+
TX- TX-
RX+ RX+
RX- RX-
Cross cable

® When use network hub
Use straight cables when connected to the network hub.

Computer Network hub COM-JL

TX+ VAN Y— TX+ TX+ VAN \— TX+

Straight cable Straight cable

L1 cross cables may be used depending on the connecting device used. Therefore, follow the

instructions for the respective device.

IMRO1Y10-E5
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4. WIRING

4.4 Connection to the Controllers

Conduct wiring between the COM-JL and controller (FB100/400/900) as shown in the following.

) NOTE

When conducting wiring to the FB100/400/900, always conduct wiring to the
Communication 1 terminal.

B FB400/900 communication terminal number and signal details

Terminal No. Signal name Symbol
FB100 FB400/900
13 25 Signal ground SG
14 26 Send/receive data T/IR (A)
15 27 Send/receive data T/R (B)

B Wiring example [FB400/900] (Connections are similar for the FB100)

COM-JL RS-485 Paired wire FB400/900

sG[4 H—7— /e 25 |G
[\ A
& TIR (A)[ 1] \ / s / ° [26] TR (A) —.ﬁ
) o TRE) [5] . . 7] TR ® s
t o
Shielded twisted
pair wire

- Communication terminals
Terminal block (communication 1 side)

FB400/900

25 |SG

% [26 | TIR (A)—s
27| TR (®) =

*R: Termination resistors (Example: 120 Q 1/2 W) *R

Maximum controller connections: 31 controllers OD(

Communication terminals
(communication 1 side)

)

The cable must be provided by the customer.

BE

The termination resistor existing within the COM-JL can be connected or disconnected by
the switch. (Factory set value: Termination resistor connected)
[Refer to 4.6 Installation of Termination Resistor (P. 15)]

12 IMRO1Y10-E5



4. WIRING

4.5 System Configuration Example

B When directly connected to Client

Computer
(Client)

Controller communication (RS-485: Modbus)

a

Ethernet

Ethernet [Modbus/TCP]
Communication Converter

COM-JL

(Server)

FB100 FB100 FB100
FB400 FB400 FB400
FB900 FBOOO | o o——. FB900
1 2 31
Y

FB100, FB400 or FB900O

(Up to 31 controllers)

[ Up to 31 controllers (FB100/400/900) can be connected to one COM-JL.

B When use network hub

Computer
(Client)

Controller communication (RS-485: Modbus)

a2

Network hub

Ethernet

A A

Ethernet

g

Ethernet [Modbus/TCP]
Communication Converter g
COM-JL %q
(Server)

FB100 FB100 FB100
FB400 FB400 FB400
FB900 FBO0O | —-. FB900
1 2 31
Y

FB100, FB400 or FB900

(Up to 31 controllers)

[L]  Up to 31 controllers (FB100/400/900) can be connected to one COM-JL.

IMRO1Y10-E5
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4. WIRING

(A Basically, one Client corresponds to one Server (COM-JL) (i.e. one to one). However, one
Client can communicate with two or more Servers depending on the program on the Client
side, but two or more Clients cannot communicate with one Server.

Controller communication (RS-485: Modbus)
Computer —— e —
(Client)
d v v v
a
P FB100 FB100 FB100
FB400 FB400 FB400
Network hub FB900 FBO00 | ____. FB900
s a s
Ethernet 1 1 2 31
[
N J
Ethernet d Y
L FB100, FB400 or FB900

(Up to 31 controllers)

Ethernet [Modbus/TCP]
Communication Converter
COM-JL (Server)

Controller communication (RS-485: Modbus)

d v v v
o FB100 FB100 FB100
FB400 FB400 FB400
FB900 FB90O | o _. FB900
Ethernet B 1 2 31
N J
Y
d
«£ FB100, FB400 or FB900

=1
(Up to 31 controllers)

Ethernet [Modbus/TCP]
Communication Converter
COM-JL (Server)
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4. WIRING

4.6 Installation of Termination Resistor

Procedure for setting a termination resistor to Controller communication (RS-485) and its setting
position are described in the following.

B Termination resistor setting position

If the COM-JL is connected to the extreme end of the communication line, install one termination
resistor each to the COM-JL and the controller located most distantly from the COM-JL.

Controller communication (RS-485: Modbus)

Termination 4 v v 1

o retod [Fatool - [EBI00]_~ (0%
(Factory com-JL | |FB400o| |FB400 FB400 .
set value) FB900| [FB90O FB900 from exterior.
1 2 31 | =% Forinstallation position of the
termination resistor, refer to

B Wiring example (P. 12).

B Setting procedure of termination resistor (COM-JL)

As the COM-JL is internally provided with a selector switch for choosing the ON/OFF of a
termination resistor, it is not required to externally install the termination resistor.
(Factory set value: Termination resistor connected)

1. Turn off the power supply of the COM-JL.

Do not separate the mainframe from terminal base with the power turned on. If so,
instrument failure may result.

2. Pull out the mainframe itself toward you while pushing the locks at its top and bottom (1), and
then separate it from the terminal base (2).

Terminal base

Upper-side / Mainframe
lock - = !\ (1) Push /
4 .
(2) Pull out
Top view >
a
Al
O C3
Lower-side = 7/ (1) Push
lock
Bottom view Removing the module mainframe
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4. WIRING

3. Turn on the Termination resistor transfer switch in the terminal base.

The COM-JL is shipped from the factory with the selector switch set to “ON: Termination
resistor connected.”

Termination resistor
transfer switch

Fal > O
—>
Termination Termination
resistor OFF resistor ON
(120 Q 172 W)
Factory set value: ON

=]

A terminal base of the state which removed module mainframe

4. Push the mainframe thus separated in the terminal base until firmly locked.

Terminal base

/ Mainframe

— 1.

Push the module
] mainframe until

3 L firmly locked
N
[ I G
" ——— _ nnuuunnne
° J
J-I =

Mounting the module mainframe
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5. COMMUNICATION SETTING

The speed of communication with the controller (FB100/400/900) is set by the dip switch at the left
side of the COM-JL.

|

E DIP switch 1
TBoanggn”
U [>1234567810|:|:
|
= 3
Left side view
1 2 Controller communication speed
OFF | OFF 38400 bps
ON | OFF 9600 bps
OFF | ON 19200 bps
ON | ON 38400 bps

Factory set value: 19200 bps

4

OFF

OFF

Fixed

OFF [ OFF [ OFF 1 OFF 1 b5 not change the factory set value)

N

N

IMRO1Y10-E5

Another controller communication setting
Data bit configuration: Data 8-bit, Without parity bit, Stop 1-bit

Do not change the setting of DIP switch 2.
(Use it only in IP address setting by DIP switch)
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6. IP ADDRESS SETTING

18

Set an IP address of a COM-JL.

Four types of IP address setting are available: Setting by Web browser, Setting by Telnet, Setting by
Devicelnstaller and Setting by DIP switch.

] NOTE
Confirm the IP address number to the network administrator of the network (LAN) to
which the COM-JL is connected.

L1 1 the IP address has been changed from the factory set value (192.168.1.1) and you do not
know the current address, set the IP address using Devicelnstaller or the DIP switches.

6.1 Setting by the Web Browser

It is possible to set the IP address by using the Web browser (such as Internet Explorer).

B Preparations before setting

When setting the IP address by Web browser, it is necessary to coincide the 1st to 3rd bytes and
masking range of the IP address of the Client (computer) which starts Web browser with those of the
IP address of the COM-JL.

1. Connect the COM-JL and Client, and then turn on the power.

I For wiring procedure, refer to 4. WIRING (P. 8).

2. Change the IP address of the Client.
The IP address of the COM-JL is set to a factory set value of “192.168.1.1.” As it is necessary to
coincide the 1st to 3rd byte values of this IP address with those of the IP address of the Client.

Setting value: 192.168.1. O (O: Any value in the range of 0 to 255, but other than 1)

3. Change the subnet mask of the Client.
As the subnet mask of the COM-JL is “255.255.255.0,” also change the subnet mask of the Client.

Setting value: 255.255.255.0

@ After the IP address of the Server is set, return the present IP address of the Client to the
original address or change to the address meeting the network to be connected.

L atis possible to set the IP address of the COM-JL using the Client already connected to the
network. However, as the IP address of the Client is changed, that Client is disconnected
from the network so far connected.

In addition, when setting the IP address by this method, confirm to the network administrator
whether or not no problem arises.
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6. IP ADDRESS SETTING

B Setting example
An example of setting the IP address of the COM-JL to “192.168.1.3” is shown in the following.
[[1]  Screens and operations used in the following explanation are just examples and dependent on

the version of the “XPort” installed on the product.
For details of setting the XPort, please visit the website of Lantronix.

1. Start the Web browser; enter the present IP address “192.168.1.1” into the address bar and then
press the Enter key.

| €] httpr 102188114

2. Web Manager is started and the first screen (Device Status) is displayed.
Click Network in the main menu on the left of the screen.

Xrort

L Network
Server

LANTRONIX

Device Status

Serial Tunnel
Hostlist
Channel 1 T 'ormation

Serial Sgttings Firmware Version: V6.10.0.1
Cooncehan Build Date: 23-0ct-2014
Email
Trigger 1 Network Settings
Trigger 2 MAC Address: 00-80-A3-BA-9D-62
Trigger 3 - Network Mode: Wired
Configurable Pins
. DHCP HostName: < None >
SDply Setigs IP Address: 192.168.1.1
Default Gateway: 0.0.00
DNS Server: 0.0.00
Apply Defaults MTU: 1400
Line settings
Line 1: RS232, 38400, 8, Even, 1, None.
[E) NOTE
Do not click any keys except those specified. Device failure and other problems may
occur.
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6. IP ADDRESS SETTING

3. Display the Network Settings screen.
Set IP Address to “192.168.1.3” and click OK.

o Network Settings

Network

Server Network Mode: | Wired Only Vv

Serial Tunnel IP Configuration
Hostlist

Channel 1
Serial Settings Auto Configuration Methods

(O Obtain IP address automatically

Connection BOOTP: @ Enpable Disable
Email

ioerd DHCP: (® Enable ' ' Disable
Trigger 2 AutolP: (® Enable ' ' Disable

Trigger 3 Set
Configurable Pins DHCP Host Name: 192.168.1.3

Apply Settings
@® Use the following IP configuration:

IP Address: l 192.168.1.1
Apply Defaults Subnet Mask: [255.255.255.0
Default Gateway: 10.04040

DNS Server: |0.0.0.0

IP Address: |192.168.1.3) x|
Subnet Mask: [255.255.255.0 |
Default Gateway: [0_0,0_0 ‘
|

DNS Server: |040.0_0

[ NOTE
Do not change any items other than the IP Address. If so, device failure or error

may result.

4. Clicking the Apply Settings button on the Menu display updates the setting to display the
following message.

Apply Settings

Configurable Pins Network Connectivity settings have been modified.
Apply Settings Please point the browser to the new IP address with the correct HTTP Server Port
in order to continue using the web based configuration manager.

5. Enter the new IP address “192.168.1.3” into the address bar as instructed by message and then
press the Enter key. Thus, a new IP address setting screen appears to end the setting.

[ &) https/ 19271681 3/
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6. IP ADDRESS SETTING

6.2 Setting by Telnet

Set the IP address by the software Telnet attached to Windows.

B Preparations before setting

When setting the IP address by Telnet, it is necessary to coincide the 1st to 3rd bytes and masking
range of the IP address of the Client (computer) which starts Telnet with those of the IP address of the
COM-JL.

1. Connect the COM-JL and Client, and then turn on the power.

=% For wiring procedure, refer to 4. WIRING (P. 8).

2. Change the IP address of the Client.
The IP address of the COM-JL is set to a factory set value of “192.168.1.1.” As it is necessary to
coincide the 1st to 3rd byte values of this IP address with those of the IP address of the Client.

Setting value: 192.168.1. O (O: Any value in the range of 0 to 255, but other than 1)

3. Change the subnet mask of the Client.
As the subnet mask of the COM-JL is “255.255.255.0,” also change the subnet mask of the Client.

Setting value: 255.255.255.0

L] After the IP address of the Server is set, return the present IP address of the Client to the
original address or change to the address meeting the network to be connected.

CL0 s possible to set the IP address of the COM-JL using the Client already connected to the
network. However, as the IP address of the Client is changed, that Client is disconnected
from the network so far connected.

In addition, when setting the IP address by this method, confirm to the network administrator
whether or not no problem arises.
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6. IP ADDRESS SETTING

B Setting example
An example of setting the IP address of the COM-JL to “192.168.1.3” is shown in the following.

[[I]  Screens used in the following explanation are just examples and dependent on the version of
the “Telnet.”

[1]  Telnet may be disabled by default on Windows.
To activate Telnet on windows, proceed as follows.
Click [Control Panel], [Programs], [Turn Windows features on or off] and check “Telnet
client” in the list.

1. Display the MS-DOS prompt (command prompt); enter the following command and then press
the Enter key. (Description below is example when Windows is C drive.)

C:¥>telnet 192.168.1.1 9999

2. Device information on the module (COM-JL) whose IP address is “192.168.1.1” is displayed.
Finally, as the message “Press Enter for Setup Mode” is displayed, press the Enter key to go into
Setup Mode.

MAC address 0080A3BA9D62
Software version VV6.10.0.1 (141023) XPTEXE

Press Enter for Setup Mode

L] If the timing of pressing the Enter key is late, the message “Connection with Host was cut
off” is displayed and thus the client is disconnected from the COM-JL. Therefore if the
message “Press Enter for Setup Mode” is displayed, immediately press the Enter key. If
disconnected, try again from “1..”

3. If entered into Setup Mode, the present Ethernet information is displayed.
Finally, eight choices are displayed as “Change Setup:” Therefore enter “0” after “Your
choice ?”” and then press the Enter key.

*** hasic parameters

Hardware: Ethernet TPI

IP addr 192.168.1.1, no gateway set
DNS Server not set

DHCP FQDN option: Disabled

*** Security

SNMP is enabled
SNMP Community Name: public
Telnet Setup is enabled
TFTP Download is enabled
Port 77FEh is enabled
7T7FEh Access Mode is Read & Write
Web Server is enabled
Web Setup is enabled
ECHO is disabled
Enhanced Password is disabled
Port 77FOh is enabled

Continued on the next page.
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6. IP ADDRESS SETTING

Continued from the previous page.

(snip)

- Trigger 1

Serial trigger input: disabled
Channel: 1
Match: 00,00

Triger inputl: X

Triger input2: X

Triger input3: X

Message:

Priority: L

Min. notification interval: 1 s

Re-notification interval :0s

- Trigger 2

Serial trigger input: disabled
Channel: 1
Match: 00,00

Triger inputl: X

Triger input2: X

Triger input3: X

Message:

Priority: L

Min. notification interval: 1 s

Re-notification interval :0s

- Trigger 3

Serial trigger input: disabled
Channel: 1
Match: 00,00

Triger inputl: X

Triger input2: X

Triger input3: X

Message:

Priority: L

Min. notification interval: 1 s

Re-notification interval :0s

Change Setup:
0 Server
1 Channel 1
3 E-mail Enter “0” (Server), and
5 Expert press the Enter key.
6 Security

7 Defaults
8 Exit without save

v
9 Save and exit Your choice ? 0
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6. IP ADDRESS SETTING

4. Selecting “0: Server” makes ready to set the IP address.
Enter the IP address one byte by one byte.
As the following display appears, enter “192” into the first byte and then press the Enter key.

IP Address : (192) 192

Next, enter “168” into the second byte and then press the Enter key.

IP Address : (192) 192.(168) 168

Enter ““1” into the third byte and then press the Enter key.

IP Address : (192) 192.(168) 168.(001) 1

Enter “3” into the fourth byte and then press the Enter key.

IP Address : (192) 192.(168) 168.(001) 1.(001) 3

5. After the IP address is entered, the following display appears. Therefore press the Enter key to
proceed to the next.

IP Address : (192) 192.(168) 168.(001) 1.(001) 3
Set Gateway IP Address (N) ?

In addition, as one line is displayed, press the Enter key to proceed to the next.

IP Address : (192) 192.(168) 168.(001) 1.(001) 3
Set Gateway IP Address (N) ?
Netmask: Number of Bits for Host Part (0=default) (0)

Further, as more one line is displayed, press the Enter key to proceed to the next.

IP Address : (192) 192.(168) 168.(001) 1.(001) 3

Set Gateway IP Address (N) ?

Netmask: Number of Bits for Host Part (O=default) (0)
Set DNS Server IP addr (N) ?

Further, as more one line is displayed, press the Enter key to proceed to the next.

IP Address : (192) 192.(168) 168.(001) 1.(001) 3

Set Gateway IP Address (N) ?

Netmask: Number of Bits for Host Part (O=default) (0)
Set DNS Server IP addr (N) ?

Change telnet/Web Manager password (N) ?
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6. IP ADDRESS SETTING

6. As “Change Setup:” is displayed again, enter “9” after “Your choice ?”” and then press the Enter

key.

Change Setup:
0 Server
1 Channel 1
3 E-mail
5 Expert
6 Security
7 Defaults
8 Exit without save
9 Save and exit

Your choice ? 9

Enter “9” (Save and exit),
and press the Enter key.

|

7. “Parameters stored ...” is displayed and thus the setting is finished.

Parameters stored ...

Connection with Host was cut off

IMRO1Y10-E5
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6. IP ADDRESS SETTING

6.3 Setting by Devicelnstaller
Use the special tool Devicelnstaller to configure IP address and TCP port settings.

Devicelnstaller can be downloaded from the Web site of Lantronix Inc..
For the detailed setting procedures, see the documentation attached to the Devicelnstaller.

@ Before Devicelnstaller can be used, Microsoft's “.NET Framework™ must be installed.
“ NET Framework” can be downloaded from Microsoft's Web site.

L1 Screens used in the following explanation are just examples and dependent on the version of
the “Devicelnstaller.”

B Setting outline
1. Connect the COM-JL and Client, and then turn on the power.

=% For wiring procedure, refer to 4. WIRING (P. 8).

2. Start the Devicelnstaller, and click the “Assign IP” icon.

B Lantronix DeviceInstaller 4.1.0.9 =] ]

File Edit Yiew Device Tools Help

e

Search  Assign IP Upgrade

= 8 Lantionix Devices - 1 device(s)
Eg% Local Area Connection [172.3
F-E HPart

3. Select the “Assign a specific IP address”, and click the Next > button.

%, Assign IP Address x|
K ; Assignment Method

Would vou like to specify the IP address or should the unit get its
setkings from a server out on the network?

" Obtain an IP address automatically

% Assian a specific IP address

TCRIP Tutorial

= Back I Mext = I Cancel Help
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6. IP ADDRESS SETTING

4. Enter the IP address, and click Next > button.
@ Check that the subnet mask value is “255.255.255.0”.

#, Assign IP Address
- 4 B | IP Settings

Plzase fill in the IP address, subnet, and gateway to assign the device.
The subnet will be filled in automatically as wou bype, but please verify
it For accuracy, Incorrect values in any of the below fields can make it
impossible For wvour device to communicate, and can cause netwark,
disruption,

1P address: |192,153.1.1|
Subnet mask: I255,255,D.U
Default gakeway Iu,n,n,u

< Back I Mext = I Cancel Help

5. Click the Assign button to set the IP address.

#, Assign IP Address
4 7 f\\ 1 . Assignment

Click. the Assign button ko complete the IP address assignment.

Assign |

Assignment

Progress of task:

Conpleted successfully,

Firish |

Click the Assign butkon ko complete the IP address assignment.

IMRO1Y10-E5
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6. IP ADDRESS SETTING

6.4 Setting by the DIP Switch

It is possible to set the IP address by DIP switch with Ethernet not connected.
DIP switches used are DIP switch 1 and DIP switch 2 on the left side of the module.

—

DIP switch 1

DIP switch 2

'N:

Left side view of COM-JL

(A Factory set value of an IP address of a COM-JL is “192.168.1.1.”

B Setting example
An example of setting the IP address of the COM-JL to “192.168.1.3” is shown in the following.

1. Setting preparations
Turn on No. 6 and off No. 7 of DIP switch 1 with the power turned off.
It does not matter whether Nos. 1 to 5 and No. 8 of DIP switch 1 is turned on or off.

DIP switch 1

IHBRRERE " s

1 234567 8

2. Power ON
Turning the power on goes to IP address setup mode. Thus, the FAIL lamp lights.
In addition, the first byte (most significant byte) of the IP address is set to the entry wait state.
(RUN lamp: ON, TX lamp: ON, RX lamp: OFF)

||

@m! ‘ [;l lD"_ Réllflr:np

FAIL lamp RUN lamp TX lamp
ON ON ON

O
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RESS SETTING

3. Input the first byte “192”

Enter the first byte (most significant byte) by DIP switch 2. As the first byte (most significant
byte) is entered with “192,” this number corresponds to a binary number of “11000000.”
Conduct the following setting with No. 8 of DIP switch 2 set to the most significant bit.

DIP switch 2

s(aTaliy

1234567 8

4. Decision of the first byte input
In order to establish the setting of DIP switch 2, turn off No. 6 of DIP switch 1.

In addition, the second byte of IP address is set to the entry wait state.
(RUN lamp: ON, TX lamp: OFF, RX lamp: OFF)

DIP switch 1

{HEHAERE )

1234567 8

No. 6
OFF

5. Input the second byte “168”
Enter the second byte by DIP switch 2. As the second byte is entered with “168,” this number

corresponds to a binary number of “10101000.” Conduct the following setting with No. 8 of DIP
switch 2 set to the most significant bit.

0O

|

|

ON
No. 1 to
No. 7, 8
OFF

6: OFF
. ON

1
0000 [

DIP switch 2

FAIL lamp R
ON

HBARAEA

1234567 8

:[ No. 4,
OFF

6. Decision of the second byte input
In order to establish the setting of DIP switch 2, turn on No. 6 of DIP switch 1.

In addition, the third byte of IP address is set to the entry wait state.

(RUN lamp: OFF, TX lamp: ON, RX lamp: OFF)

DIP switch 1

1234567 8

[HEEREREN

IMRO1Y10-E5

No. 6
ON

0O

|

|

>

FAIL lamp
ON

UN lamp
ON

|:|‘l— RX lamp

OFF

TX lamp
OFF

No. 1, 2,3,5,7: OFF

6, 8: ON

i

— RXlamp

RUN lamp
OFF

OFF

TX lamp
ON
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6. IP ADDRESS SETTING

7.

Input the third byte “1”

Enter the third byte by DIP switch 2. As the third byte is entered with “1,” this number
corresponds to a binary number of “00000001.” Conduct the following setting with No. 8 of DIP
switch 2 set to the most significant bit.

DIP switch 2

Sl E[eTa(oe

1234567 8

ON

i OFF

No. 1: ON
No. 2 to 8: OFF

Decision of the third byte input

In order to establish the setting of DIP switch 2, turn off No. 6 of DIP switch 1.
In addition, the fourth byte of IP address is set to the entry wait state.
(RUN lamp: OFF, TX lamp: OFF, RX lamp: OFF)

DIP switch 1

{HBHHEE

1234567 8

l

0O

|

|

OFF

No. 6 ‘

Input the fourth byte “3”

RX lamp
>
FAIL lamp TX lamp
ON RUN lamp OFF
OFF

Enter the fourth byte by DIP switch 2. As the fourth byte is entered with “3,” this number
corresponds to a binary number of “00000011.” Conduct the following setting with No. 8 of DIP
switch 2 set to the most significant bit.

10.

DIP switch 2

sl E(oe

1234567 8

No.1,2: ON
No. 3 to 8: OFF

ON
1 OFF

Decision of the fourth byte input

In order to establish the setting of DIP switch 2, turn on No. 6 of DIP switch 1. Thus, the IP
address setting is finished and the FAIL lamp goes off.
(RUN lamp: OFF, TX lamp: OFF, RX lamp: OFF)

DIP switch 1

1234567 8

[HEEREREN

30

0O

|

No. 6

ON OO |

|:|‘l— RX lamp

>

OFF

FAIL lamp
OFF

RUN lamp
OFF

TX lamp
OFF
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6. IP ADDRESS SETTING

11. Decision of the IP address
After a lapse of a few seconds, the RUN lamp lights and the IP address is established.

The FAIL, TX and RX lamps flash until the IP address is established and they go off after the IP

address is established.

12. Power OFF

o)

|

T

>

FAIL lamp
Flashing

FAIL lamp
OFF

A/

/1N

NSV

/1N

RUN lamp
OFF

A few seconds later

i

Flashing

|:|‘l— RX lamp
\

TX lamp
Flashing

— RX lamp

RUN lamp

ON

OFF

TX lamp
OFF

Turn the power off and also turn off No. 6 of DIP switch 1. In addition, turn off all Nos. of DIP

switch 2.

If the power is turned on, operation starts at the IP address thus set.

IMRO1Y10-E5
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/7. MODBUS/TCP PROTOCOL

Modbus/TCP is an open field network provided with the Modbus protocol on the TCP/IP protocol of

Ethernet.

The data request side is called Client (such as computer) and the data response (supply) side is called

Server (COM-JL).

7.1 Message Configuration

Modbus ADU (Application Data Unit) on TCP/IP is in the following configuration.

Modbus TCP/IP ADU

v

a

MBAP Header

PDU (Protocol Data Unit)

7 bytes 2 to 255 bytes
A
- N
Function code Data
1 byte 1 to 254 bytes
A
e ™~
Transgqhon Protqqol Data Length Unit Identifier
Identifier Identifier 2b 1b
2 bytes 2 bytes ytes yte

H MBAP Header

MBAP (Modbus Application Protocol) Header contains the following fields: Transaction ldentifier,
Protocol Identifier, Data Length and Unit Identifier.

Fields Length Request (Client) Response (Server)
Transaction | 2 bytes | Unused Returns data from the Client
Identifier However, data corresponding to two bytes | as is

is sent
According to need, request and the response
are used in order to take consistency
Protocol 2 bytes | “0” fixed Returns data from the Client
Identifier (Modbus protocol = 0) asis
Data Length | 2 bytes | The total number of bytes of Unit Identifier | The total number of bytes of
and PDU Unit Identifier and PDU
(256 bytes max.) (256 bytes max.)
Unit 1 byte | Unused Returns data from the Client
Identifier However, data corresponding to one byte is | as is
sent
According to need, request and the response
are used in order to take consistency

32
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7. MODBUS/TCP PROTOCOL

® PDU

PDU (Protocol Data Unit) consists of two blocks: function codes and data.

Fields Length Request (Client) Response (Server)
Function code 1 byte | 03H:Read holding registers Normal response
06H: Write single register Returns data from the Client as is
08H: Diagnostics (loopback test) | gyror response
10H: Write multiple registers 80H + Function code
17H: Read/Write multiple
registers
Data 1to 254 | Data meeting the function code | Normal response
bytes Data meeting the function code

Error response
Exception code
01H: Illegal function code
02H: lllegal register address
03H: Illegal data value
04H: Server failure
06H: Server busy

IMRO1Y10-E5
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7. MODBUS/TCP PROTOCOL

7.2 Function Code

® Function code contents

Function code

Function

Contents

Measured value, Control output value, Current

03H Read holding registers transformer input value, Event status, etc.

06H Write single register Set value, PID constants, Event set value, etc.

08H Diagnostics (loopback test) Loopback test

10H Write multiple registers Set value, PID constants, Event set value, etc.
Measured value, Control output value, Current

17H Read/Write multiple registers | transformer input value, Event status, Set value,

PID constants, Event set value, etc.

® Message (PDU) length of each function [Un

it: byte]

Request message

Response message

Function code Function : _
Min Max Min Max
03H Read holding registers 5 4 252
06H Write single register 5
08H Diagnostics (loopback test) 5
10H Write multiple registers 252 5
17H Read/Write multiple registers 12 246 4 238

34

7.3 Server (COM-JL) Responses

B Normal response

e In the response message of the read holding registers, the Server (COM-JL) returns the Function

code, Number of data items and the Read out data as the response message.

e In the response message of the write single register and diagnostics (loopback test), the Server
(COM-JL) returns the same message as the request message.

e In the response message of the write multiple registers, the Server (COM-JL) returns the Function

code, the Register address number and the Number of register as the response message.

e In the response message of the read/write multiple registers, the Server (COM-JL) returns the
Function code, Number of write data items and the Read out data as the response message.
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B Defective message response

o If the request message from the Client is defective, except for Function code
transmission error, the Server (COM-JL) returns the exception
response message without any action. Exception code

o If the self-diagnostic function of the Server (COM-JL) detects an Exception response

error, the Server will return an exception response message to all
request messages.

¢ The function code of each exception response message is obtained by adding “80H” to the function
code of the request message.

message

Exception Contents Causes
code
01H Illegal function code An unsupported function code was specified
02H Illegal register address When the mismatched register address is specified.
03H Illegal data value ¢ The number of specified data points was out of the
following range during data read or write.
Function code 03H: 1 to 125
Function code 10H: 1 to 123
Function code 17H: 1to 118
¢ When the data written exceeds the setting range
04H Server failure State under which the Server cannot normally
respond (An error occurred in the Server)
06H Server busy State under which the Server cannot immediately
respond (The Server is being initialized)

Exception code priority order
01H > 03H > 02H > 04H > 06H
¢ Order of a no response in PDU data length error
When Specified PDU data length < Received PDU data length:
01H > No response in PDU data length error > 03H
When Specified PDU data length > Received PDU data length:
No response in PDU data length error > 01H
¢ Order when reading/writing the register contents
When there is 02H or 03H only for read processing:
01H > 04H > 06H > 03H > 02H
e Order when out of the setting range
For 03H when out of the setting range: 01H > 02H > 04H > 06H > 03H

B No response

The Server (COM-JL) ignores the request message and does not respond when:

e The IP address does not coincide.

e The Server (COM-JL) is not connected to the network.

¢ The PDU (Protocol Data Unit) data length is abnormal.
When the PDU data length specified by the request message does not coincide with the number of
bytes received as one TCP packet.
COM-JL determines whether or not communication messages correspond to one packet by
time-out (approx. 12 ms) between characters.
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7.4 Message Format

7.4.1 Read holding registers [03H]

The request message specifies the starting register address number and quantity of register addresses

to be read.

The contents of the registers are entered in the response message as data, divided into two parts: the
high-order 8 bits and low-order 8 bits, arranged in the order of the register numbers.

Example: The contents of the three registers from 0000H to 0002H are the read out.

Request message [Client]

> MBAP Header

The setting must be between 1 (0001H) and

Transaction Identifier High OOH
Low OOH
Protocol Identifier High O0H
Low OOH
Data Length High O0OH
Low 06H
Unit Identifier O00H
Function code 03H
Register address High OOH
Low OOH
Quantity High O0H
(Number of words) Low 03H

125 (007DH).

} First register address

Normal response message [Server]

- MBAP Header

— Number of registers x 2

36

Transaction Identifier | High OOH

Low OOH
Protocol Identifier High OOH

Low OOH
Data Length High OOH

Low 09H
Unit Identifier O0H
Function code 03H
Number of data (byte) 06H
First register High OOH
contents Low 78H
Next register High OOH
contents Low OOH
Next register High OOH
contents Low 14H
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Exception response message [Sever]

Transaction Identifier | High OOH )
Low OOH
Protocol Identifier High OOH
Low O0O0OH > MBAP Header
Data Length High OOH
Low 03H
Unit Identifier 00H |
80H + Function code 83H
Exception code 03H [ When the data exceeds the setting range
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7.4.2 Write single register [06H]

The request message specifies data to be written into the designated register.

Write data items are arranged in the request message in order starting from the smallest register
address number. In addition, each register address is assigned in the order of high-order 8 bits and
low-order 8 bits, respectively.

Example: When 100 (64H) is written to the register 0580H
Request message [Client]

r MBAP Header

Transaction Identifier | High OOH
Low OOH
Protocol Identifier High OOH
Low O0H
Data Length High O00H
Low 06H
Unit Identifier OOH
Function code 06H
Register address High O5H
Low 80H
Write data High O0H
Low 64H

} Any data within the range

Normal response message [Server]

> Contents will be the same as request message data

Transaction Identifier | High OOH
Low O0H
Protocol Identifier High OOH
Low O0H
Data Length High O0OH
Low 06H
Unit Identifier OOH
Function code 06H
Register address High O5H
Low 80H
Write data High O0H
Low 64H

Exception response message [Sever]

>~ MBAP Header

7

Transaction Identifier | High OOH
Low OOH
Protocol Identifier High O0OH
Low OOH
Data Length High O0OH
Low O3H
Unit Identifier OOH
80H + Function code 86H
Exception code 03H

—> When the data exceeds the setting range
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7.4.3 Diagnostics (Loopback test) [08H]

The Client's request message will be returned as the response message from the Server.
This function checks the communication system between the Client and Server (COM-JL).

Example: Loopback test

Request message [Client]

Transaction Identifier | High 00H |)
Low OOH
Protocol Identifier High O0OH
Low OOH > MBAP Header
Data Length High O0H
Low 06H
Unit Identifier O0H | J
Function code 08H
Test code High O0H } Test code must be set to 00H
Low O0H
Data High 1FH } Any pertinent data
Low 34H
Normal response message [Server]
Transaction Identifier | High OOH )
Low OOH
Protocol Identifier High OOH
Low O0H
Data Length High O0OH
Low el > Contents will be the same as request message data
Unit Identifier OOH
Function code 08H
Test code High O0H
Low OOH
Data High 1FH
Low 34H |/

Exception response message [Sever]

Transaction Identifier | High 00H |
Low OOH
Protocol Identifier High OOH
Low 00H -~ MBAP Header
Data Length High OOH
Low 0O3H
Unit Identifier 00H [
80H + Function code 88H
Exception code 06H [~ When Server is busy
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7.4.4 Write multiple registers [10H]

Each data is written to registers in specified quantities starting from the specified register address.
Write data items are arranged in the request message in order starting from the smallest register
address number. In addition, each register address is assigned in the order of high-order 8 bits and
low-order 8 bits, respectively.

Example: When 100 (64H) and 30 (1LEH) are written to the register 0580H and 0581H (two in

total)
Request message [Client]
Transaction Identifier | High 00H |]
Low OOH
Protocol Identifier High OOH
Low OOH ~ MBAP Header
Data Length High O0OH
Low OBH
Unit Identifier OOH J
Function code 10H
Register address High O5H } First register address
Low 80H
Quantity High OOH } The setting must be between 1 (0001H) and
(Number of words) Low 02H 123 (007BH).
Number of data (byte) 04H | Number of registers x 2
Data to first High OOH
register Low 64H
Data to next High OOH
register Low 1EH

Normal response message [Server]

Transaction Identifier | High 00H |)
Low OOH
Protocol Identifier High O0H
Low OOH > MBAP Header
Data Length High OOH
Low O6H
Unit Identifier O0H |
Function code 10H
Register address High 05H } First register address
Low 80H
Quantity High OOH
(Number of words) Low 02H
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Exception response message [Sever]

Transaction Identifier | High OOH
Low OOH
Protocol Identifier High OOH
Low OOH  MBAP Header
Data Length High OOH
Low 03H
Unit Identifier OOH |J
80H + Function code 90H
Exception code 03H > When the data exceeds the setting range
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7.4.5 Read/Write multiple registers [17H]

The contents of consecutive registers in specified quantities are read starting from the specified
register address. Each data is written to registers in specified quantities starting from the specified

register address.

Example: When data is read from the register 0000H (one in total) and then 100 (64H) and 30
(1EH) are written to the register 0580H and 0581H (two in total)

Request message [Client]

> MBAP Header

~

Transaction Identifier | High OOH

Low OOH
Protocol Identifier High OOH

Low OOH
Data Length High O00H

Low OFH
Unit Identifier 00H
Function code 17H
Read register High O0H
address Low O00H
Read quantity High OOH
(Number of words) Low 01H
Write register High 05H
address Low 80H
Write quantity High OOH
(Number of words) Low 02H
Number of write data (byte) 04H
Written data to first High O0OH
register Low 64H
Written data to next High O0OH
register Low 1EH

} First read register address

The setting must be between 1 (0001H) and
118 (0076H).

First write register address

The setting must be between 1 (0001H) and
118 (0076H).

—»  Number of write registers x 2

Normal response message [Server]

Transaction Identifier | High OOH

Low O0H
Protocol Identifier High OOH

Low O0H
Data Length High O0OH

Low O5H
Unit Identifier OOH
Function code 17H
Number of write data (byte) 04H
Read register High O0H
contents Low 78H

> MBAP Header

~

—>  Number of write registers x 2
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Exception response message [Sever]

Transaction Identifier | High OOH |7
Low O00H
Protocol Identifier High OOH
Low O0H > MBAP Header
Data Length High OOH
Low 03H
Unit Identifier OO0H )
80H + Function code 97H
Exception code 03H |~>» When the data exceeds the setting range
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7.5 Data Configuration
7.5.1 Data scale

The numeric range of data used in this protocol is 0000H to FFFFH. Only the set value within the
setting range is effective.

L) FFFFH represents —1.

B Data processing with decimal points
The Modbus/TCP protocol does not recognize data with decimal points during communication.
® Data with one decimal place

Current transformer 1 (CT1) input value monitor
Current transformer 2 (CT2) input value monitor
Manipulated output value (MV1) monitor [heat-side]
Manipulated output value (MV2) monitor [cool-side]
Holding peak value ambient temperature monitor
Power feed forward input value monitor

Manual reset

Heater break alarm 1 (HBAL) set value

Heater break determination point 1

Heater melting determination point 1

Heater break alarm 2 (HBAZ2) set value

Heater break determination point 2

Heater melting determination point 2

PV digital filter

RS digital filter

Proportional cycle time [heat-side]

Proportional cycle time [cool-side]

Timer 1

Timer 2

Timer 3

Timer 4

Event 1 delay timer

Event 2 delay timer

50 = 0032H

Event 3 delay timer

Event 4 delay timer

Derivative gain

Manipulated output value at input error
Manipulated output value (MV1) at STOP mode [heat-side]
Manipulated output value (MV2) at STOP mode [cool-side]
Output change rate limiter (up) [MV1]
Output change rate limiter (down) [MV1]
Output limiter high [MV1]

Output limiter low [MV1]

Output change rate limiter (up) [MV2]
Output change rate limiter (down) [MV2]
Output limiter high [MV2]

Output limiter low [MV2]

Output value with AT turned on

Output value with AT turned off

AT differential gap time

Open/Close output neutral zone
Open/Close output differential gap
Integrated output limiter

Automatic temperature rise dead time
Automatic temperature rise gradient data

Example: When Manipulated output value (MV1) monitor [heat-side] is 5.0 %, 5.0 is processed as 50,

monitor [heat-side]

Manipulated output value (MV1)

High | OOH
Low | 32H
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® Data with two decimal places

PV low input cut-off

Power feed forward gain

Area soak time

Proportional band adjusting factor [heat-side]
Integral time adjusting factor [heat-side]
Derivative time adjusting factor [heat-side]

Proportional band adjusting factor [cool-side]
Integral time adjusting factor [cool-side]
Derivative time adjusting factor [cool-side]
ST proportional band adjusting factor

ST integral time adjusting factor

ST derivative time adjusting factor

Example: When PV low input cut-off is 0.55 second, 0.55 is processed as 55,

55 =0037H

PV low input cut-off

High OOH
Low 37H

® Data with three decimal places

PV ratio
RS ratio
Undershoot suppression factor

Example: When PV ratio is 0.555, 0.555 is processed as 555,

555 = 022BH

PV ratio

High | 02H
Low | 2BH

® Data whose decimal point’s presence and/or position depends on Integral/Derivative
time decimal point position (1300H) selection

The position of the decimal point changes depending on the Integral/Derivative time decimal point
position selection type, because this protocol does not recognize data with decimal points during

communication.
[Type of decimal points position]
No decimal place, One decimal place

Integral time [heat-side]

Derivative time [heat-side]

Integral time [cool-side]

Derivative time [cool-side]

Integral time limiter high [heat-side]
Integral time limiter low [heat-side]

Derivative time limiter high [heat-side]
Derivative time limiter low [heat-side]
Integral time limiter high [cool-side]
Integral time limiter low [cool-side]
Derivative time limiter high [cool-side]
Derivative time limiter low [cool-side]

Example: When Integral time [heat-side] is 240.0 seconds, 240.0 is processed as 2400,

2400 = 0960H

Integral time [heat-side]

High 09H
Low 60H

IMRO1Y10-E5

45



7. MODBUS/TCP PROTOCOL

46

® Data whose decimal point’s presence and/or position depends on Input range and

Decimal point position (OA80H) selection

The position of the decimal point changes depending on the Input range type and the Decimal point
position selection type, because this protocol does not recognize data with decimal points during

communication.

[Type of decimal points position]
Temperature input:

No decimal place, One decimal place, Two decimal places

Voltage/Current input: No decimal place, One decimal place, Two decimal places,
Three decimal places and Four decimal places

Measured value (PV) monitor

Set value (SV) monitor

Remote setting (RS) input value monitor
Event 1 set value (EV1)

Event 2 set value (EV2)

Event 3 set value (EV3)

Event 4 set value (EV4)

LBA deadband

Set value (SV)

Proportional band [heat-side]
Proportional band [cool-side]
Overlap/Deadband

Setting change rate limiter (up)
Setting change rate limiter (down)
PV bias

RS bias

Manual manipulated output value
Input scale high

Input scale low

Input error determination point high
Input error determination point low
Transmission output scale high
Transmission output scale low

Event 1 differential gap

Event 2 differential gap

Event 3 differential gap

Event 4 differential gap

Start determination point

ON/OFF action differential gap (upper)
ON/OFF action differential gap (lower)
AT bias

Proportional band limiter high [heat-side]
Proportional band limiter low [heat-side]
Proportional band limiter high [cool-side]
Proportional band limiter low [cool-side]
Setting limiter high

Setting limiter low

Example: When Set value (SV) is —20.0 °C, —20.0 is processed as —200,

—200 = 0000H — 00C8H = FF38H

Set value (SV)

High | FFH

Low 38H
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® Data with no decimal place

Burnout state monitor

Burnout state monitor of feedback resistance input
Event 1 state monitor

Event 2 state monitor

Event 3 state monitor

Event 4 state monitor

Heater break alarm 1 (HBAL) state monitor
Heater break alarm 2 (HBAZ2) state monitor
Error code

Digital input (DI) state monitor

Output state monitor

Operation mode state monitor

Memory area soak time monitor
Integrated operating time monitor
Backup memory state monitor

PID/AT transfer

Auto/Manual transfer

Remote/Local transfer

RUN/STOP transfer

Memory area transfer

Interlock release

Control loop break alarm (LBA) time
Control response parameter

Area soak time

Link area number

Set lock level

STOP display

Bar graph display

Bar graph display resolution

Direct key 1

Direct key 2

Direct key 3

Direct key type

Input type

Display unit

Decimal point position

TC input burnout direction

Square root extraction

Power supply frequency

Sampling cycle

Remote setting input type

Digital input (DI) assignment

Output assignment
Energized/De-energized

Alarm (ALM) lamp lighting condition 1
Alarm (ALM) lamp lighting condition 2
Output status at STOP mode
Transmission output type

Event 1 type

Event 1 hold action

Event 1 interlock

Force ON of Event 1 action

Event 2 type

Event 2 hold action

Event 2 interlock

Force ON of Event 2 action

Event 3 type

Event 3 hold action

Event 3 interlock

Force ON of Event 3 action

Event 4 type

Event 4 hold action

Event 4 interlock

Force ON of Event 4 action

CT1 ratio

CT1 assignment

Heater break alarm 1 (HBA1) type
Number of heater break alarm 1 (HBA1) delay times
CT2 ratio

CT2 assignment

Heater break alarm 2 (HBAZ2) type
Number of heater break alarm 2 (HBAZ2) delay times
Hot/Cold start

External input type

Master channel selection

SV tracking

MV transfer function

Control action

Integral/Derivative time decimal point position
Derivative action

Action (high) at input error

Action (low) at input error

Power feed forward selection

AT cycles

Action at feedback resistance (FBR) input error
Feedback adjustment preparation
Control motor time

Valve action at STOP

Startup tuning (ST)

ST start condition

Automatic temperature rise group
Automatic temperature rise learning
RUN/STOP group

Setting change rate limiter unit time
Soak time unit

PV transfer function

PV flashing display at input error

Example: When Integrated operating time monitor is 72 hour,

72 = 0048H

Integrated operating time monitor

High | OOH

Low 48H
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7.5.2 Caution for handling communication data

¢ In this communication, the variables that memory area includes handles different address with for
control area and for setting area.

o If data (holding register) exceeding the accessible address range is accessed, an error response
message is returned.

e Read data of unused item is a default value.

o Any attempt to write to an unused item is not processed as an error. Data cannot be written into an
unused item.

o If data range or address error occurs during data writing, it is not processed as an error. Except the
data that error occurred, normal data is written in data register. Therefore, it is necessary to confirm
data after the end of setting data.

e Communication data includes data that becomes RO (read only) depending on the specification. No
error occurs even if data is written when set to RO. However in this case, no data is written.

& For details, refer to 8. COMMUNICATION DATA LIST (P. 51).

e COM-JL does not read/write data for Control area Local/External transfer of FB100.
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7.5.3 How to use memory area data

Memory area function can store up to 8 individual sets of SVs and parameters. One of the areas is used
for control, and the currently selected area is “Control area.”

B Read and write of memory area data

If any memory area number to perform data read and write is specified by the setting memory area
number (2000H to 201EH), data corresponding to the specified memory area number is called up to

the register addresses from 2020H to 22BFH. By using these register addresses from 2020H to 22BFH,

it becomes possible to read and write data in any memory area.

o Register address to specify memory area: 2000H to 201EH (Setting memory area number)

o Register address of memory area data:

L1 Register address of each item corresponds to any controller address from 1 to 31.

IMRO1Y10-E5

2000H: Setting memory area number for contoller address 1
2001H: Setting memory area number for contoller address 2

201EH: Setting memory area number for contoller address 31

(201FH: Unused)

2020H to 203EH:
2040H to 205EH:
2060H to 207EH:
2080H to 209EH:
20A0H to 20BEH:
20COH to 20DEH:
20EOH to 20FEH:
2100H to 211EH:
2120H to 213EH:
2140H to 215EH:
2160H to 217EH:
2180H to 219EH:
21A0H to 21BEH:
21COH to 21DEH:
21EO0H to 201FH:
2200H to 221EH:
2220H to 223EH:
2240H to 225EH:
2260H to 227EH:
2280H to 229EH:
22A0H to 22BFH:

Event 1 set value
Event 2 set value
Event 3 set value
Event 4 set value

Control loop break alarm (LBA) time

LBA deadband
Set value (SV)

Proportional band [heat-side]
Integral time [heat-side]
Derivative time [heat-side]
Control response parameter
Proportional band [cool-side]
Integral time [cool-side]
Derivative time [cool-side]
Overlap/Deadband

Manual reset

Setting change rate limiter (up)
Setting change rate limiter (down)

Area soak time
Link area number
Unused

2020H to 22BFH

(203FH:
(205FH:
(207FH:
(209FH:

(20BFH:
(20DFH:
(20FFH:

(211FH:

(213FH:
(215FH:
(217FH:
(219FH:
(21BFH:
(21DFH:
(21FFH:
(221FH:
(223FH:
(225FH:
(227FH:
(229FH:

Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
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B Control area transfer

Any memory area used for control is specified by the memory area transfer (0480H to 049EH). The

50

049EH: Memory area transfer for controller address 31
(049FH: Unused)

o Register address of control area data:

04COH to 04DEH:
04EOQH to 04FEH:
0500H to 051EH:
0520H to 053EH:
0540H to 055EH:
0560H to 057EH:
0580H to 059EH:
05A0H to 05BEH:
05COH to 05DEH:
05EOQH to 05FEH:
0600H to 061EH:
0620H to 063EH:
0640H to 065EH:
0660H to 067EH:
0680H to 069FH:
06A0H to 06BEH:
06COH to 06DEH:
06EOH to 06FEH:
0700H to 071EH:
0720H to 073EH:

o Register address of memory area transfer: 0480H to 049EH
0480H: Memory area transfer for controller address 1
0481H: Memory area transfer for controller address 2

Event 1 set value
Event 2 set value
Event 3 set value
Event 4 set value

Control loop break alarm (LBA) time

LBA deadband
Set value (SV)

04COH to 073FH

Proportional band [heat-side]
Integral time [heat-side]
Derivative time [heat-side]
Control response parameter
Proportional band [cool-side]
Integral time [cool-side]
Derivative time [cool-side]
Overlap/Deadband

Manual reset

Setting change rate limiter (up)

Setting change rate limiter (down)

Area soak time

Link area number

area (04COH to 073FH) now used for control is called “Control area.”

(04DFH

(O4FFH:
(051FH:
(053FH:
(O55FH:
(057FH:
(O59FH:
(05BFH:
(0O5DFH:
(O5FFH:
(061FH:
(063FH:
(065FH:
(067FH:
(069FH:

(06BFH

: Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
Unused)
: Unused)

(06DFH: Unused)

(06FFH

: Unused)

(071FH: Unused)
(073FH: Unused)

(A Register address of each item corresponds to any controller address from 1 to 31.
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8.1 Reference to Communication Data List

1) (2 3) 4) ) (6)
Register |Number .
No. Name address | of data ﬁg{; Data range s':e?(\:/ta(n)lﬁle
HEX | DEC | 'tems

1 [Measured value (PV) 0000| O 31 RO |Input scale low to Input scale high —

2 [Current transformer 1 0020 | 32 31 RO [CTL-6-P-N: —
(CT1) input value monitor 0.0 to 30.0A

3 |Current transformer 2 0040 | 64 31 | RO |CTL-12-S56-10L-N: —
(CT2) input value monitor 0.0t0 100.0 A

(1) Name: Communication data name is written.

(2) Register address:

(3) Number of data items:

(4) Attribute:

(5) Data range:

(6) Factory set value:

The register start number of each communication item
(Vacant numbers becomes unused.)

HEX: Hexadedimal

DEC: Decimal

Number of communication data items is written.
The address in the register address column will be the head address, and
the number of data items is indicated in this column.

A method of how communication data items are read or written when
viewed from the host computer is described.

RO: Read only data

Data direction
Host computer [Cliant] <€———————Controller [Server]

R/W: Read and Write data

Data direction
Host computer [Cliant] <€————— Controller [Server]

The reading range or the writing range of communication data is written.

[[L] Bitimage of bit data is as follows.

webitdata || L LTI
/ A

The factory set value of communication data is written.

[0 Reading data of unused setting items are factory set values. Unused setting items may not be
written. To do so will not cause an error however and data will be rejected.

I~ For the Memory area data, refer to 8.3 Memory area data items (P. 77).

2 For details on the data, refer to FB100 Instruction Manual (IMRO1W16-EO) or
FB400/FB900 Instruction Manual (IMR0O1WO03-EO).
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8.2 FB100/400/900 Communication Data ltems

[[I]  For data corresponding to Nos. 76 to 219 (other than No. 204 Startup tuning and No. 210
Automatic temperature rise learning), its attribute becomes RO (Read only data) during RUN
(control). When setting data corresponding to Nos. 76 to 219 (other than No. 204 and No.
210), write the data after STOP (control stop) is selected.

Register [Number ;
No. Name address | of data ’g‘ttt”' Data range SFe?(\:/tglruye
HEX | DEC | items |°Y'¢
1 [Measured value (PV) | 0000 0 31 RO |Input scale low to Input scale high —
2 |Current transformer 1 | 0020 [ 32 31 RO |CTL-6-P-N: —
(CT1) input value 0.0 to 30.0A
monitor CTL-12-S56-10L-N:
3 |Current transformer 2 | 0040 | 64 31 RO 0.0 to 100.0 A —
(CT2) input value
monitor
4 |Set value (SV) monitor | 0060 | 96 31 RO [Setting limiter low to —
Setting limiter high
5 [Remote setting (RS) 0080 | 128 31 RO [Setting limiter low to —
input value monitor Setting limiter high
6 |Burnout state monitor | 00A0 | 160 31 RO |0: OFF —
1: ON
7 |Burnout state monitor | 00C0O | 192 31 RO |0: OFF —
of feedback resistance 1: ON
input
8 |Event 1 state monitor | O0EO | 224 31 RO |0: OFF —
1: ON
9 |Event 2 state monitor | 0100 | 256 31 RO —
10 |Event 3 state monitor | 0120 | 288 31 RO —
11 |Event 4 state monitor | 0140 | 320 31 RO —
12 |Heater break alarm 1 0160 | 352 31 RO |0: OFF —
(HBAL1) state monitor 1: ON
13 |Heater break alarm 2 0180 | 384 31 RO —
(HBAZ2) state monitor
14 |Manipulated output 01A0 | 416 31 RO |PID control or Heat/Cool PID control: —
value (MV1) monitor -5.0 t0 +105.0 %
[heat-side] Position proportioning control with
feedback resistance (FBR) input:
0.0 t0 100.0 %
15 |Manipulated output 01CO | 448 31 RO (-5.0t0+105.0 % —
value (MV2) monitor
[cool-side]
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No.

Name

Register
address

HEX | DEC

Number
of data
items

Attri-
bute

Data range

Factory

set value

16

Error code

01EO | 480

31

RO

Bit data

Bit 0: Adjustment data error
Bit1: Back-up error

Bit2: A/D conversion error
Bit 3 to Bit 4: Unused

Bit5: Custom data error
Bit6: Unused

Bit 7: Watchdog timer error
Bit 8: Stack overflow

Bit 9 to Bit 10: Unused

Bit 11: Program error (busy)
Bit 12 to Bit 15: Unused
Data  0: OFF 1: ON
[Decimal number: 0 to 4095]

17

Digital input (DI) state
monitor

0200 | 512

31

RO

Bit data
Bit0: DI 1 Bit4: DI 5
Bit1: DI 2 Bit5: DI 6 *
Bit2: DI 3 Bit6: DI 7 *
Bit3: DIl 4
Bit 7 to Bit 15: Unused
Data 0: Contact open

1: Contact closed
[Decimal number: 0 to 127]
* Unused on the FB100.

18

Output state monitor

0220 | 544

31

RO

Bit data

Bit 0: OUT1 Bit 3: DO2
Bit1: OUT2 Bit 4: DO3 *
Bit 2: DO1 Bit5: DO4 *
Bit 6 to Bit 15: Unused

Data 0: OFF 1: ON
[Decimal number: 0 to 63]

* Unused on the FB100.

19

Operation mode state
monitor

0240 | 576

31

RO

Bit data

Bit 0: Control STOP

Bit 1: Control RUN

Bit 2: Manual mode *

Bit 3: Remote mode *

Bit 4 to Bit 15: Unused

Data 0: OFF 1: ON

[Decimal number: 0 to 15]

* During operation in Manual mode, the
Manual mode of the Operation mode
state monitor is set to the “1: ON”
state and the Remote mode of the
same monitor is se to the “0: OFF”
state even if the parameter,
Remote/Local transfer is set to “1:
Remote mode.”
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Register [Number Attri- Factory
No. Name address |of data but Data range set
HEX | DEC | items | °Y'¢ value
20 |Memory area soak 0260 | 608 31 RO [0 to 11999 seconds or —
time monitor 0 to 5999 minutes
Data range of Area soak time can be
selected on the Soak time unit.
21 |Integrated operating 0280 | 640 31 RO [0 to 19999 hours —
time monitor
22 |Holding peak value 02A0 | 672 31 RO |-10.0to +100.0 °C —
ambient temperature
monitor
23 |Power feed forward 02C0 | 704 31 RO |0.0to0 160.0 % —
input value monitor e Display in the percentage of the load
voltage (rated value).
24 |Backup memory state | 02E0 | 736 31 RO |0: The content of the backup memory —
monitor does not coincide with that of the
RAM.
1: The content of the backup memory
coincides with that of the RAM.
25 |Unused 0300 | 768 32 — — —
26 |Unused 0320 | 800 32 — — —
27 |Unused 0340 | 832 32 — — —
28 |Unused 0360 | 864 32 — — —
29 |Unused 0380 | 896 32 — — —
30 |Unused 03A0 | 928 32 — — —
31 |Unused 03C0 | 960 32 — — —
32 |Unused 03E0 | 992 32 — — —
33 |PID/AT transfer 0400 | 1024 31 R/W |0: PID control 0
1: Autotuning (AT)
When the Autotuning (AT) is finished,
the control will automatically returns to
0: PID control.
34 |Auto/Manual transfer | 0420 | 1056 | 31 R/W |0: Auto mode 0
1: Manual mode
35 |Remote/Local transfer | 0440 | 1088 31 R/W |0: Local mode 0
1: Remote mode
When performing Remote control by
Remote setting input and also
performing Cascade control and Ratio
setting via Intercontroller
communication, transfer to the Remote
mode.
[FB100]
When the Remote setting (RS) input is
not provided, this data becomes RO
(Read only data).
36 |[RUN/STOP transfer | 0460 | 1120 | 31 R/W |0: RUN mode (Control start) 0
1: STOP mode (Control stop)

+ Unused on the FB100.

54

Continued on the next page.

IMRO1Y10-E5



8. COMMUNICATION DATA LIST

Continued from the previous page.

No.
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Register
address

HEX

DEC

Number
of data
items

Attri-
bute

Data range

Factory
set value

37

Memory area transfer

0480

1152

31

R/W

1to 8

[FB100]

When the Digital input (DI) assignment
(No. 95) value is 6 to 12 and Control area
Local/External transfer * is External mode,
this data becomes RO (Read only data).

* QOperation of Control area Local/External
transfer is only available for FB100.

1

38

Interlock release

04A0

1184

31

R/W

0: Interlock release (execution/state)

1. Interlock
An event whose event interlock is set to
“1: Used” is set to the event ON state
results in “1: Interlocked state.”

“1” is for monitoring the interlocked state.

Under this condition, do not write “1.”

39

Event 1 set value %

04C0

1216

31

R/W

40

Event 2 set value %

04EQ

1248

31

R/W

41

Event 3 set value %

0500

1280

31

R/W

42

Event 4 set value %

0520

1312

31

R/W

Deviation:
—Input span to +Input span
Process and set value:
Input scale low to Input scale high
Manipulated output value (MV1 or MV2):
—5.0 t0 +105.0 %
If the Event type corresponds to “0: None,”
set to RO (Read only data).

If Event 4 corresponds to “9: Control loop
break alarm (LBA),” the Event 4 set value
becomes RO (Read only data).

50

50

50

50

43

Control loop break alarm
(LBA) time

0540

1344

31

R/W

0 to 7200 seconds

(0: Unused)

If Event 4 is other than “9: Control loop
break alarm (LBA),” set to RO (Read only
data).

480

44

LBA deadband %

0560

1376

31

R/W

0 to Input span

If Event 4 is other than “9: Control loop
break alarm (LBA),” set to RO (Read only
data).

45

Set value (SV) *

0580

1408

31

R/W

Setting limiter low to Setting limiter high

TC/RTD:
0
V/I: 0.0

46

Proportional band
[heat-side]

05A0

1440

31

R/W

TC/RTD inputs:
0 (0.0, 0.00) to Input span
(Unit: °C [°F])
Varies with the setting of the Decimal
point position selection.
Voltage (V)/Current (I) inputs:
0.0 to 1000.0 % of Input span
(0, 0.0 or 0.00: ON/OFF action)

TC/RTD:
30

V/1:30.0

% Data related to multi-memory area function
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of data
items

Attri-
bute

Data range

Factory
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47 |Integral time 05C0

[heat-side]

1472

31

R/W

PID control or Heat/Cool PID control:
0 to 3600 seconds or
0.0 to 1999.9 seconds
(0, 0.0: PD action)
[both heat-side and cool-side]

Position proportioning control:

1 to 3600 seconds or

0.1 to 1999.9 seconds
Varies with the setting of the
Integral/Derivative time decimal point
position selection.

240

48 | Derivative time 05E0

[heat-side]

1504

31

R/W

0 to 3600 seconds or

0.0 to 1999.9 seconds

(0, 0.0: PI action)

Varies with the setting of the
Integral/Derivative time decimal point
position selection.

60

49 | Control response 0600

parameter %

1536

31

R/W

0: Slow
1: Medium
2. Fast

When the P or PD action is selected,
this setting becomes invalid.

PID control,
Position
proportioning
control: 0
Heat/Cool PID
control: 2

50 |Proportional band 0620

[cool-side]

1568

31

R/W

TC/RTD inputs:

1 (0.1, 0.01) to Input span,

(Unit: °C [°F])
Varies with the setting of the Decimal
point position selection.
Voltage (V)/Current (1) inputs:

0.1 to 1000.0 % of input span
If control is other than Heat/Cool PID
control, set to RO (Read only data).

TC/RTD: 30
V/1:30.0

51 |Integral time 0640

[cool-side]

1600

31

R/W

0 to 3600 seconds or 0.0 to 1999.9
seconds (0, 0.0: PD action)

[both heat-side and cool-side]

Varies with the setting of the
Integral/Derivative time decimal point
position selection.

If control is other than Heat/Cool PID
control, set to RO (Read only data).

240

52 |Derivative time 0660

[cool-side]

1632

31

R/W

0 to 3600 seconds or 0.0 to 1999.9
seconds (0, 0.0: Pl action)

Varies with the setting of the
Integral/Derivative time decimal point
position selection.

If control is other than Heat/Cool PID
control, set to RO (Read only data).

60

% Data related to multi-memory area function
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of data
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Attri-
bute

Data range

Factory
set value

53

Overlap/Deadband %

0680

1664

31

R/W

TC/RTD inputs:
—Input span to +Input span
(Unit:°C [°F])
Voltage (V)/Current (1) inputs:
—100.0 to +100.0 % of input span
Minus (-) setting results in Overlap.
However, the overlapping range is
within the proportional range.
If control is other than Heat/Cool PID
control, set to RO (Read only data).

0

54

Manual reset %

06A0

1696

31

R/W

—-100.0 to +100.0 %
The offset can be manually eliminated.

If the integral function is valid, set to
RO (Read only data).

0.0

55

Setting change rate
limiter (up) %

06CO

1728

31

R/W

56

Setting change rate
limiter (down)

06EOQ

1760

31

R/W

0 to Input span/unit time *

(0: Unused)

* Unit time: 60 seconds
(factory set value)

57

Area soak time %

0700

1792

31

R/W

0 to 11999 seconds or

0 to 5999 minutes

Data range of Area soak time can be
selected on the Soak time unit.

[FB100]

When the Digital input (DI) assignment
(No. 95) value is 6 to 12, this data
becomes RO (Read only data).

58

Link area number ¥

0720

1824

31

R/W

0to8

(0: No link)

[FB100]

When the Digital input (DI) assignment
(No. 95) value is 6 to 12, this data
becomes RO (Read only data).

59

Heater break alarm 1
(HBAZ1) set value

0740

1856

31

R/W

When CT is CTL-6-P-N:
0.0 to 30.0 A (0.0: Not used)
When CT is CTL-12-S56-10L-N:
0.0 to 100.0 A (0.0: Not used)

If there is no Current transformer 1 (CT1)
or CT1 is assigned to “0: None,” set to RO
(Read only data).

0.0

60

Heater break
determination point 1

0760

1888

31

R/W

0.0 to 100.0 % of HBAL set value

(0.0: Heater break determination is
invalid)

If there is no Current transformer 1 (CT1)
or CT1 is assigned to “0: None,” set to RO
(Read only data).

If Heater break alarm 1 (HBA1)
corresponds to “0: Type A,” set to RO
(Read only data).

30.0

% Data related to multi-memory area function
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Attri-
bute
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Factory
set value

61 |Heater melting 0780

determination point 1

1920

31

R/IW

0.0 to 100.0 % of HBAL set value

(0.0: Heater melting determination is
invalid)

If there is no Current transformer 1 (CT1)

or CT1 is assigned to “0: None,” set to
RO (Read only data).

If Heater break alarm 1 (HBA1)
corresponds to “0: Type A,” set to RO
(Read only data).

30.0

62 |Heater break alarm 2 07A0

(HBAZ2) set value

1952

31

R/W

When CT is CTL-6-P-N:
0.0 to 30.0 A (0.0: Not used)
When CT is CTL-12-S56-10L-N:
0.0 to 100.0 A (0.0: Not used)

If there is no Current transformer 2 (CT2)
or CT2 is assigned to “0: None,” set to
RO (Read only data).

0.0

63 [Heater break 07Co0

determination point 2

1984

31

R/W

0.0 to 100.0 % of HBAZ2 set value

(0.0: Heater break determination is
invalid)

If there is no Current transformer 2 (CT2)
or CT2 is assigned to “0: None,” set to
RO (Read only data).

If Heater break alarm 2 (HBA2)
corresponds to “0: Type A,” set to RO
(Read only data).

30.0

64 |Heater melting 07EO0

determination point 2

2016

31

R/W

0.0 to 100.0 % of HBAZ2 set value

(0.0: Heater melting determination is
invalid)

If there is no Current transformer 2 (CT2)
or CT2 is assigned to “0: None,” set to
RO (Read only data).

If Heater break alarm 2 (HBA2)
corresponds to “0: Type A,” set to RO
(Read only data).

30.0

65 |PV bias 0800

2048

31

R/W

—Input span to +Input span

66 |PV digital filter 0820

2080

31

R/W

0.0 to 100.0 seconds
(0.0: Unused)

0.0

67 |PV ratio 0840

2112

31

R/W

0.500 to 1.500

1.000

68 [PV low input cut-off 0860

2114

31

R/W

0.00 to 25.00 % of input span

If the Input square root extraction
corresponds to “0: Unused,” set to RO
(Read only data).

0.00

69 RS bias

Cascade control:
Cascade bias

Ratio setting:
Ratio setting bias

0880

2176

31

R/W

—Input span to +Input span

[FB100]

When the Remote setting (RS) input is
not provided, this data becomes RO
(Read only data).
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Register |[Number .
No. Name address | of data |1t Data range F?Ctolry
HEX | DEC | items bute set value
70 |RS digital filter 08AO0 | 2208 31 R/W (0.0 to 100.0 seconds 0.0
Cascade control: (0.0: Unused)
Cascade digital [FB100]
filter When the Remote setting (RS) input is
Ratio setting: not provided, this data becomes RO
Ratio setting digital (Read only data).
filter
71 |RS ratio 08CO | 2240 31 R/W |0.001 to 9.999 1.000
Cascade control: [FB100]
Cascade ratio When the Remote setting (RS) input is
Ratio setting: not provided, this data becomes RO
Ratio setting ratio (Read only data).
72 |Proportional cycle 08EQ | 2272 31 R/W (0.1 to 100.0 seconds Relay contact
time [heat-side] This item becomes RO (Read only output: 20.0
data) for the Voltage/Current output | Voltage pulse
specification. output, Triac
output and
Open collector
output: 2.0
73 |Proportional cycle 0900 | 2304 31 R/W |0.1 to 100.0 seconds Relay contact
time [cool-side] If control is other than Heat/Cool PID | output: 20.0
control, set to RO (Read only data). | Voltage pulse
.. output, Triac
This item becomes RO (Read only output and
data) for the Voltage/Current output | gpen collector
specification. output: 2.0
74 |Manual manipulated 0920 | 2336 31 R/W [PID control: 0.0
output value Output limiter low [MV1] to
Output limiter high [MV1]
Heat/Cool PID control:
—Output limiter high [MV2] to
+Output limiter high [MV1]
(-105.0 to +105.0 %)
Position proportioning control with
feedback resistance (FBR) input:
Output limiter low [MV1] to
Output limiter high [MV1]
75 |Set lock level 0940 | 2368 31 R/W (Bit data 0
Bit 0: Lock only setting items other
than SV and Event set value
(EV1to EVA4).
Bit 1: Lock only Event set value
(EV1to EV4)
Bit 2: Lock only Set value (SV)
Bit 3 to Bit 15: Unused
Data  0: Unlock
1: Lock
[Decimal number: 0 to 7]
76 |STOP display 0960 | 2400 | 31 | R/W |0: SToP is displayed on the PV display. 1
1: SToP is displayed on the SV display.
Continued on the next page.
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bute
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77

Bar graph display

0980

2432

31

R/W

e

QaRkwn

No display

Manipulated output value (MV1) or
Manipulated output value (MV2)
Measured value (PV)

Set value (SV) monitor

Deviation value

CT1 input value

CT2 input value

1

78

Bar graph display

09A0

2464

resolution

31

R/W

1

t

0 100 digit/dot

Becomes valid when the Bar graph
display is “4: Deviation value,” “5:
CT1 input value” or “6: CT2 input

value.”

100

79

Direct key 1

[FB100]
Direct key selection

09CO0

2496

31

R/W

[FB100]
0: Unused
1: Used

[FB400/900]
: Unused
: A/M transfer key (Type 1, Type 2)

80

Direct key 2 o

09EO

2528

31

R/W

= O|Frr O

: Unused
: MONI key (For type 1) or

R/L transfer key (For type 2)

81

Direct key 3 «

0A00

2560

31

R/W

o

: Unused
1

AREA key (For type 1) or
RUN/STOP transfer key (For type 2)

82

Direct key type

0A20

2592

31

R/W

[FB100]

1: Auto/Manual transfer
2: Monitor

3: Memory area transfer
4: Remote/Local transfer
5: RUN/STOP transfer
[FB400/900]

1. Typel

2. Type 2

+ Unused on the FB100.
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83

Input type

0A40 | 2624

31

R/W

TC input K

TC input J

TCinputR

TCinput S

TC input B

TCinput E

TC input N

TCinputT

TC input W5Re/W26Re

TC input PLII

10: TCinput U

11: TCinput L

12: RTD input Pt100

13: RTD input JPt100

14: Current input 0 to 20 mA DC

15: Current input 4 to 20 mA DC

16: Voltage (high) input 0 to 10 V DC
17: Voltage (high) input0to 5V DC
18: Voltage (high) input 1to 5V DC
19: Voltage (low) input 0 to 1 V DC
20: Voltage (low) input 0 to 100 mV DC
21: Voltage (low) input 0 to 10 mV DC
24: Voltage (high) input £1 V DC

25: Voltage (low) input £100 mV DC
26: Voltage (low) input 10 mV DC
If changed to Voltage (high) input from
TC/RTD/Current/Voltage (low) input,
select the hardware by the input selector
switch (for measurement input) at the
side of the instrument. For the selecting
procedure, refer to FB100 Instruction
Manual (IMR01W16-EO) or
FB400/FB900 Instruction Manual
(IMR01WO03-ED).

oNoukrwNMEQ

Depend on
model code.

When not
specifying:
0

84

Display unit

0AG0 | 2656

31

R/W

0: °C
1: °F
Use to select the temperature unit for
thermocouple (TC) and RTD inputs.

85

Decimal point
position

0AB80 | 2688

31

R/W

0: No decimal place
1: One decimal place
2: Two decimal places
3: Three decimal places
4: Four decimal places
TCinput: K,J, E: OnlyOor1canbe
set.
T, U, L: Only 1 can be set.
Other than the above:
Only 0 can be set.
RTD input: From 0 to 2 can be set.
V/I inputs: From O to 4 can be set.

Depends on

model code.

When not

specifying:

TC/RTD: 0
VIl 1
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No. Name address | of data |1t Data range F?Ctolry
HEX | DEC | items bute set value

86 |Input scale high 0AAQ | 2720 31 R/W | TC/RTD inputs: TC/RTD:
Input scale low to Maximum value Maximum
of the selected input range value of the

Voltage (V)/Current (1) inputs: _ selected
—19999 to +19999 Input range

(Varies with the setting of the V/1: 100.0

Decimal point position)

87 |Input scale low 0ACO | 2752 31 R/W [TC/RTD inputs: TC/RTD:
Minimum value of the selected input | Minimum
range to Input scale high value of the

Voltage (V)/Current (1) inputs:  selected
—19999 to +19999 input range
(Varies with the setting of the V/1: 0.0
Decimal point position)

88 |Input error 0AEQ | 2784 31 R/W |Input scale low — (5 % of input span) to | TC/RTD:
determination point Input scale high + (5 % of input span) Input scale
(high) high + (5%

of input span)
V/I: 105.0

89 |Input error 0BOO | 2816 31 R/W TC/RTD:
determination point Input scale
(low) low — (5 % of

input span)
V/I: -5.0

90 [Burnout direction 0B20 | 2848 31 R/W [0: Upscale 0

1. Downscale

Valid only when the TC input and

Voltage (low) input are selected.

91 |Square root extraction | 0B40 | 2880 31 R/W |0: Unused 0

1: Used

92 |Power supply 0B60 | 2912 31 R/W [0: 50 Hz 0
frequency 1: 60 Hz

If power frequency measurement was

made possible with CT input and/or

Power feed forward (PFF) input

applied, set to RO (Read only data).

93 [Sampling cycle 0B80 | 2944 31 R/W [0: 50 ms 1

1: 100 ms

2:250 ms
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No. Name address | of data | \tH1" Data range F?Ctolry
HEX | DEC | items bute set value
94 |Remote setting input | OBAO | 2976 31 R/W |14: Current input 0 to 20 mA DC Depends on
type 15: Current input 4 to 20 mA DC model code.
16: Voltage (high) input 0 to 10 V DC
17: Voltage (high) input0to 5V DC When not
18: Voltage (high) input1to 5V DC specifying:
19: Voltage (low) input0to 1V DC 15
20: Voltage (low) input 0 to 100 mV DC
21: Voltage (low) input 0 to 10 mV DC
If changed to Voltage (high) input from
Current/Voltage (low) input, select the
hardware by the input selector switch (for
remote setting input) at the side of the
instrument. For the selecting procedure,
refer to FB100 Instruction Manual
(IMR01W16-E0) or FB400/FB900
Instruction Manual
(IMRO1WO03-E0).
95 [Digital input (DI) 0BCO | 3008 31 R/W ([FB100] Depends on
assignment 1t0 26 model code.
[FB400/900]
1to8 When not
Refer to Table 1 Digital input (DI) | SPECifying:
assignment (P. 75). 1
96 |Output assignment OBEO | 3040 31 R/W ([FB100] Depends on
1to 15 model code.
[FB400/900]
1to7 When not
Refer to Table 2 Output assignment | specifying:
(P. 76). FB100: 1
FB400/900:
2
97 |Timer 1 0CO00 | 3072 31 R/W |0.0 to 600.0 seconds 0.0
- Customization tool is necessary when
98 | Timer 2 0C20 | 3104 | 31 | RIW |4pe timer function is availed. y 0.0
99 |Timer 3 0C40 | 3136 31 | RIW 0.0
100 Timer 4 0C60 | 3168 31 | RIW 0.0
101 |Energized/ 0C80 | 3200 31 R/W |Bit data 0
De-energized Bit 0: DO1
Bit 1: DO2
Bit 2: DO3 *
Bit 3: DO4 *
Bit 4 to Bit 15: Unused
Data 0: Energized
1: De-energized
[Decimal number: 0 to 15]
*Unused on the FB100.
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bute
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Factory
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102 |Alarm (ALM) lamp

lighting condition 1 2

0CAO0

3232

31

R/IW

Bit data

Bit 0: Event 1

Bit 1: Event 2

Bit 2: Event 3

Bit 3: Event 4

Bit 4 to Bit 15: Unused

Data 0: ALM lamp is not lit
1: ALM lamp is lit
[Decimal number: 0 to 15]

(Bit image)

1111

103|Alarm (ALM) lamp

lighting condition 2 2

0CCo

3264

31

R/W

Bit data

Bit 0: HBA1

Bit 1: HBA2

Bit 2 to Bit 15: Unused

Data 0: ALM lamp is not lit
1: ALM lamp is lit

[Decimal number: 0 to 3]

(Bit image)

11

104 |OQutput status at STOP | 0OCEOQ

mode

3296

31

R/W

Bit data
Bit 0: Event function
Bit 1: Transmission output
Bit 2 to Bit 15: Unused
Data 0: OFF

1: Action continued

105 {Unused 0D00

110 ODAO

3328

3488

111|Transmission output | 0DCO

type

3520

31

R/W

None

: Measured value (PV)

: Set value (SV) monitor

: Deviation value

: Manupulated output value (MV1)
[heat-side]

5: Manupulated output value (MV2)

[cool-side]
6: Set value (SV)
7: Remote seting (RS) input value

A WNPO

112| Transmission output | ODEO

scale high

3552

31

R/W

When the PV, SV, SV monitor and RS:
Input scale low to Input scale high
When the MV1 and MV?2:
-5.0to +105.0 %
When the deviation value:
—Input span to +Input span

PVISVIRS:

MV1/MV2:

+Input span

Input scale
high

100.0
Deviation:

2 When two or more items are set to “1: ALM lamp is lit,” if an error occurs in any one of these item, the alarm
lamp on the front of the controller (FB100/400/900) lights.

64

Continued on the next page.

IMRO1Y10-E5



8. COMMUNICATION DATA LIST

Continued from the previous page.

Register |Number .
No. Name adcgiress of data [ AU Data range FaCtolry
HEX | DEC | items bute set value
113|Transmission output | OEQO | 3584 31 R/W |When the PV, SV, SV monitor and RS: | PV/SV/RS:
scale low Input scale low to Input scale high Input scale
When the MV1 and MV2: low
~5.0 to +105.0 % MV1/MV2:
When the deviation value: 00
~Input span to +Input span Deviation:
—Input span
114|Event 1 type 0E20 | 3616 31 R/W [0: None Depends on
1. Deviation high* model code.
2. Deviation low !
3: Deviation high/low ! When not
4 Bandl specifying: 0
5: Process high!
6: Process low?
7: SV high
8. SVlow
9: Unused
10: MV1 high [heat-side] * 2
11: MV1 low [heat-side] * 2
12: MV?2 high [cool-side] *
13: MV2 low [cool-side] *
L Event hold action is available.
2 If there is Feedback resistance (FBR)
input in Position proportioning
control, set to the Feedback
resistance (FBR) input value.
115|Event 1 hold action 0E40 | 3648 31 R/W (0: OFF Depends on
1: Hold action ON model code.
(when power turned on;
when transferred from STOP to RUN) | When not
2: Re-hold action ON specifying: 0
(when power turned on;
when transferred from STOP to RUN;
SV changed)
116|Event 1 interlock 0E60 | 3680 31 R/W (0: Unused 0
1: Used
117 |Event 1 differential OE80 | 3712 31 R/W | ® Deviation, process or set value: OTC/RTD:
gap 0 to Input span (Unit: °C [°F]) 2
@ MV: 0.0 to 110.0 % VI1:0.2
@0.2
118|Event 1 delay timer | OEAQ | 3744 31 R/W 0.0 to 600.0 seconds 0.0
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Register [Number .
No. Name address | of data ﬁttt”' Data range sFe?(i/tglruye
HEX | DEC | items | °Y'©
119|Force ON of Event 1 | OECO | 3776 31 R/W (Bit data 0
action Bit 0: Event output turned on at input
error occurrence
Bit 1: Event output turned on in
Manual mode
Bit 2: Event output turned on during
the Autotuning (AT) function is
being executed
Bit 3: Event output turned on during
the Setting change rate limiter is
being operated
Bit 4 to Bit 15: Unused
Data  0: Invalid 1: Valid
[Decimal number: 0 to 15]
120|Event 2 type OEEO | 3808 31 R/W |Same as Event 1 type
121|Event 2 hold action 0F00 | 3840 31 R/W [Same as Event 1 hold action
122|Event 2 interlock 0F20 | 3872 31 R/W [Same as Event 1 interlock
123|Event 2 differential O0F40 | 3904 31 R/W [Same as Event 1 differential gap
gap
124|Event 2 delay timer OF60 | 3936 31 R/W |Same as Event 1 delay timer
125|Force ON of Event 2 | OF80 | 3968 31 R/W [Same as Force ON of Event 1 action
action
126|Event 3 type OFAO | 4000 31 R/W |Same as Event 1 type
127|Event 3 hold action OFCO | 4032 31 R/W [Same as Event 1 hold action
128|Event 3 interlock OFEOQ | 4064 31 R/W [Same as Event 1 interlock
129|Event 3 differential 1000 | 4096 31 R/W [Same as Event 1 differential gap
gap
130|Event 3 delay timer 1020 | 4128 31 R/W |Same as Event 1 delay timer
131|Force ON of Event3 | 1040 | 4160 31 R/W [Same as Force ON of Event 1 action
action
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No.

Name

Register
address

HEX

DEC

Number
of data
items

Attri-
bute

Data range

Factory
set value

132

Event 4 type

1060

4192

31

R/IW

None

Deviation high !

Deviation low !

Deviation high/low !

Band ?

Process high *

Process low ?

SV high

SV low

9: Control loop break alarm (LBA)
10: MV1 high [heat-side] * 2

11: MV1 low [heat-side] - 2

12: MV2 high [cool-side] *

13: MV2 low [cool-side] *

L Event hold action is available.

2 If there is Feedback resistance (FBR)
input in Position proportioning
control, set to the Feedback
resistance (FBR) input value.

NoORrWOwNRERQ

Depends on
model code.

When not
specifying: 0

133

Event 4 hold action

1080

4224

31

R/W

Same as Event 1 hold action

134

Event 4 interlock

10A0

4256

31

R/W

Same as Event 1 interlock

135

Event 4 differential
gap

10CO0

4288

31

R/W

@ Deviation, process or set value:

0 to Input span (Unit: °C [°F])
@ MV:0.0t0 110.0 %
Becomes invalid when the Event 4
type corresponds to “9: Control loop
break alarm (LBA).”

OTC/RTD:
2
V/1:0.2

®0.2

136

Event 4 delay timer

10E0

4320

31

R/W

Same as Event 1 delay timer

137

Force ON of Event 4
action

1100

4352

31

R/W

Same as Force ON of Event 1 action

138

CT1 ratio

1120

4384

31

R/W

0to 9999

CTL-6-P-N:
800
CTL-12-S56
-10L-N:
1000

139

CT1 assignment

1140

4416

31

R/W

0: None
1: OUT1
2: 0UT2
3: D01

*Unused on the FB100.

4: DO2
5: D03 *
6: DO4 *

1

140

Heater break alarm 1
(HBAL) type

1160

4448

31

R/W

0: Heater break alarm 1 (HBAL) type A
(Time-proportional control output)

1: Heater break alarm 1 (HBAL) type B
(Continuous control output and
Time-proportional control output)
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Register |[Number .
No. Name address | of data |21 Data range F?Ctolry
HEX | DEC | items bute set value
141 | Number of Heater 1180 | 4480 31 R/W [0 to 255 times 5
break alarm 1 (HBAL)
delay times
142 |CT2 ratio 11A0 | 4512 31 R/W |0 to 9999 CTL-6-P-N:
800
CTL-12-
S56-10L-N:
1000
143|CT2 assignment 11C0 | 4544 | 31 R/W [0: None 4: DO2 0
1: OUT1 5: D03 *
2: 0UT2 6: DO4 *
3: D01
*Unused on the FB100.
144 |Heater break alarm 2 | 11E0 | 4576 31 R/W |0: Heater break alarm 2 (HBA2) type A 1
(HBA2) type (Time-proportional control output)
1: Heater break alarm 2 (HBAZ2) type B
(Continuous control output and
Time-proportional control output)
145|Number of Heater 1200 | 4608 31 R/W [0 to 255 times 5
break alarm 2 (HBA2)
delay times
146|Hot/Cold start 1220 | 4640 31 R/W [0: Hot start 1 0
1: Hot start 2
2: Cold start
3: Stop start
147 |Start determination 1240 | 4672 | 31 R/W (0 to Input span 3% of
point (The unit is the same as input value.) input span
(0: Action depending on the Hot/Cold
start selection)
148 |External input type 1260 | 4704 31 R/W |0: Remote setting input (Remote 0
control)
1: Intercontroller communication
Cascade control
2: Intercontroller communication
Ratio setting
When performing Cascade control or
Ratio setting, set the master controller to
0 (Remote control). Set slave controllers
to 1 (Cascade control) or 2 (Ratio
setting).
149 | Master channel 1280 | 4736 31 R/W |0 to 31 0
selection If the External input type corresponds to
“1: Cascade control” or “2: Ratio
setting,” the setting becomes valid.
150|SV tracking 12A0| 4768 | 31 R/W (0: Unused 1
1: Used
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Register [Number ;
No. Name address | of data Abttt”' Data range slze?(i;{glruye
HEX | DEC | items |°Y'®
151|MV transfer function | 12C0 | 4800 31 R/W [0: MV1or MV2 in Auto mode is used. 0
[Action taken when 1: When selected by Digital input (DI):
changed to Manual MV1 or MV2 in previous
mode from Auto mode] Manual mode is used.
When selected by front key:
MV1 or MV2 in Auto mode is
used.
2: MV1 or MV2 in previous Manual
mode is used.
152 [Control action 12E0 | 4832 31 R/W |0: Brilliant 11 PID control Depends on
(direct action) model code.
1: Brilliant 11 PID control
(reverse action) When not
2: Brilliant 11 Heat/Cool PID control ~ |specifying: 1
[water cooling]
3: Brilliant Il Heat/Cool PID control
[air cooling]
4: Brilliant 11 Heat/Cool PID control
[Cooling gain linear type]
5: Position proportioning control
153 |Integral/Derivative 1300 | 4864 31 R/W |0: 1 second setting (No decimal place) 0
time decimal point 1: 0.1 seconds setting
position (One decimal place)
154 |Derivative action 1320 | 4896 31 R/W [0: Measured value derivative 0
1: Deviation derivative
155 Undershoot 1340 | 4928 31 R/W |0.000 to 1.000 Water
suppression factor cooling:
0.100
Air cooling:
0.250
Cooling gain
linear type:
1.000
156 [ Derivative gain 1360 | 4960 31 | R/W |0.1t010.0 6.0
157 |ON/OFF action 1380 | 4992 31 | R/W [TC/RTD inputs: TC/RTD: 1
differential gap (upper) 0 to Input span (Unit: °C [°F]) V/1: 0.1
158| ON/OFF action 13A0 [ 5024 | 31 | Riw |Voltage (V)/Current (1) inputs: TC/RTD: 1
differential gap (Iower) 0.0 to 100.0 % of Input span V/I: 01
159|Action (high) at input | 13C0 | 5056 31 R/W |0: Normal control 0
error 1: Manipulated output value at input
160|Action (low) at input | 13E0 | 5088 | 31 | R/wW | érror 0
error
Continued on the next page.
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Register |[Number .
No. Name address | of data | \tH!" Data range Factory
- bute set value
HEX | DEC | items
161 |Manipulated output 1400 | 5120 31 R/W (-105.0 to +105.0 % 0.0
value at input error Actual output values become those
restricted by the output limiter.
Position proportioning control:
If there is no Feedback resistance
(FBR) input or the Feedback
resistance (FBR) input is
disconnected, an action taken when
abnormal is in accordance with the
value action setting during STOP.
162 |Manipulated output 1420 | 5152 31 R/W [-5.0 to +105.0 % -5.0
value (MV1) at STOP Position proportioning control:
mode [heat-side] Only when there is Feedback
resistance (FBR) input and no
163|Manipulated output 1440 | 5184 31 R/W Feedback resistance (FBR) input is -5.0
value (MV2) at STOP disconnected, the Manipulated
mode [cool-side] output value (MV1) during STOP is
output.
164 |Output change rate 1460 | 5216 31 R/W (0.0 to 100.0 %/seconds 0.0
limiter (up) [MV1] (0.0: OFF)
165 |Output change rate 1480 | 5248 | 31 | R/W |Becomes invalid when in position 0.0
limiter (down) [MV1] proportioning control.
166 |Output limiter high 14A0 | 5280 31 R/W [Output limiter low [MV1] to 105.0 % 105.0
[MV1] Position proportioning control:
Becomes valid only when there is
Feedback resistance (FBR) input
and it does not break.
167 |Output limiter low 14C0 | 5312 31 R/W [-5.0 % to Output limiter high [MV/1] -5.0
[MV1] Position proportioning control:
Becomes valid only when there is
Feedback resistance (FBR) input
and it does not break.
168 | Output change rate 14EQ | 5344 31 R/W (0.0 to 100.0 %/seconds 0.0
limiter (up) [MV2] (0.0: OFF)
169 |Output change rate 1500 | 5376 | 31 | R/W |Becomes invalid when in Position 0.0
limiter (down) [MV2] proportioning control.
170|Output limiter high 1520 | 5408 31 R/W [Output limiter low [MV2] to 105.0 % 105.0
[MV2]
171 |Output limiter low 1540 | 5440 31 R/W |-5.0 % to Output limiter high [MV2] -5.0
[MV2]
172 |Power feed forward 1560 | 5472 31 R/W (0: Unused 1
selection ¢ 1: Used
173|Power feed forward 1580 | 5504 31 R/W (0.01 to 5.00 1.00
gain ¢
174| AT bias 15A0 | 5536 31 R/W [—Input span to +Input span 0

+ Unused on the FB100.
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Register |Number .
No. Name address | of data |1t Data range Factory
- bute set value
HEX | DEC | items
175|AT cycles 15C0 | 5568 31 | R/W |0: 1.5 cycles 1
1: 2.0 cycles
2: 2.5 cycles
3: 3.0 cycles
176 |Output value with AT 15E0 | 5600 31 R/W |Output value with AT turned off to 105.0
turned on 105.0 %
Actual output values become those
restricted by the output limiter.
Position proportioning control:
Becomes valid only when there is
Feedback resistance (FBR) input
and it does not break (high limit of
Feedback resistance input at AT).
177 [Output value with AT 1600 | 5632 31 | R/W |-105.0 % to Output value with AT -105.0
turned off turned on
Actual output values become those
restricted by the output limiter.
Position proportioning control:
Becomes valid only when there is
Feedback resistance (FBR) input
and it does not break (low limit of
Feedback resistance input at AT).
178|AT differential gap time | 1620 | 5664 31 | R/W |0.0 to 50.0 seconds 10.0
179 |Proportional band 1640 | 5696 31 R/W |0.01 to 10.00 times 1.00
adjusting factor [heat-side]
180/ Integral time adjusting 1660 | 5728 31 R/W 1.00
factor [heat-side]
181 |Derivative time adjusting | 1680 | 5760 31 R/W 1.00
factor [heat-side]
182 |Proportional band 16A0 | 5792 31 R/W 1.00
adjusting factor [cool-side]
183 |Integral time adjusting 16C0 | 5824 31 R/W 1.00
factor [cool-side]
184 |Derivative time adjusting | 16E0 | 5856 31 R/W 1.00
factor [cool-side]
185|Proportional band limiter | 1700 | 5888 31 | RIW |TC/RTD inputs: TC/RTD:
high [heat-side] 0 (0.0, 0.00) to Input span Input span
(Unit: °C [°F]) VII:
Varies with the setting of the Decimal 1000.0
186 |Proportional band limiter | 1720 | 5920 | 31 [ R/w |point position selection. TC/RTD:
low [heat-side] Voltage (V)/Current (I) inputs: 0
0.0 to 1000.0 % of input span V/I:
0.0
187 Integral time limiter high | 1740 | 5952 31 | R/W |0 to 3600 seconds or 3600
[heat-side] 0.0 to 1999.9 seconds
188|Integral time limiter low | 1760 | 5984 31 | R/W |Varies with the setting of the 0
[heat-side] Integral/Derivative time decimal point
position selection.
Continued on the next page.
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Register |[Number .
No. Name address | of data Attri- Data range Factory
- bute set value
HEX | DEC | items
189 | Derivative time limiter | 1780 | 6016 31 R/W |0 to 3600 seconds or 3600
high [heat-side] 0.0 to 1999.9 seconds
——— — Varies with the setting of the
190 Ej\e/\r/“[/r?é;\fs?d?]e limiter | 17A0 | 6048 31 RIW Integral/Derivative time decimal point 0
position selection.
191 Proportional band 17C0 | 6080 31 R/W |TC/RTD inputs: TC/RTD:
limiter high [cool-side] 1 (0.1, 0.01) to Input span Input span
(Unit: °C [°F]) \YE
Varies with the setting of the Decimal 1000.0
192 |Proportional band 17E0 | 6112 | 31 | R/w |Point position selection. TC/RTD:
limiter low [cool-side] Voltage (V)/Current (I) inputs: 1
0.1 to 1000.0 % of input span VI/I:
0.1
193|Integral time limiter 1800 | 6144 31 R/W |0 to 3600 seconds or 3600
high [cool-side] 0.0 to 1999.9 seconds
- — Varies with the setting of the
194 :st%gotl'gi%:]m'ter 1820 | 6176 31 RIW Integral/Derivative time decimal point 0
position selection.
195 | Derivative time limiter | 1840 | 6208 31 R/W [0 to 3600 seconds or 3600
high [cool-side] 0.0 to 1999.9 seconds
——— — Varies with the setting of the
196 Ei&'{?&lﬁiﬁh@f limiter | 1860 | 6240 | 31 | RIW |\ o0 ral/Derivative time decimal point 0
position selection.
197|Open/Close output 1880 | 6272 31 R/W (0.1 to 10.0 % of output 2.0
neutral zone
198 |Open/Close output 18A0 | 6304 31 R/W 0.1 to 5.0 % of output 1.0
differential gap
199|Action at Feedback 18C0 | 6336 31 R/W |0: Action depending on the valve 0
resistance (FBR) input action at STOP
break 1: Control action continued
200|Feedback adjustment | 18E0 | 6368 31 R/W |0: Adjustment end —
1: During adjustment on the open-side
2: During adjustment on the close-side
201|Control motor time 1900 | 6400 31 R/W (5 to 1000 seconds 10
202|Integrated output 1920 | 6432 31 R/W (0.0 to 200.0 % of control motor time 150.0
limiter (0.0: OFF)
Becomes invalid when there is
Feedback resistance (FBR) input.
203|Valve action at STOP | 1940 | 6464 31 R/W [0: Close-side output OFF, 0
Open-side output OFF
1: Close-side output ON,
Open-side output OFF
2: Close-side output OFF,
Open-side output ON
Becomes valid when there is no
Feedback resistance (FBR) input or the
Feedback resistance (FBR) input is
disconnected.
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Register |[Number .
No. Name address | of data | \tH!- Data range Factory
. bute set value
HEX | DEC | items
204 | Startup tuning (ST) 1960 | 6496 | 31 | R/W |0: ST unused 0
1: Execute once *
2: Execute always
* When the Startup tuning is finished,
the setting will automatically returns
to “0: ST unused.”
The Startup tuning (ST) function is
activated according to the ST start
condition selected.
If control is other than Position
proportioning control, set to RO (Read
only data).
205|ST proportional band | 1980 | 6528 31 R/W {0.01 to 10.00 times 1.00
adjusting factor
206 |ST integral time 19A0 | 6560 31 R/W 1.00
adjusting factor
207 |ST derivative time 19C0 | 6592 31 R/W 1.00
adjusting factor
208|ST start condition 19E0 | 6624 31 R/W [0: Activate the Startup tuning (ST) 0
function when the power is turned
on; when transferred from STOP to
RUN; or when the Set value (SV) is
changed.
1: Activate the Startup tuning (ST)
function when the power is turned
on; or when transferred from STOP
to RUN.
2: Activate the Startup tuning (ST)
function when the Set value (SV) is
changed.
209| Automatic temperature | 1A00 | 6656 31 R/W [0 to 16 0
rise group (0: Automatic temperature rise function
OFF)
210| Automatic temperature | 1A20 | 6688 31 R/W |0: Unuse_d 1
rise learning 1: Learning * _ _
*When the Automatic temperature rise
learning is finished, the setting will
automatically returns to “0: Unused.”
If the Automatic temperature rise group
corresponds to “0: Automatic
temperature rise function OFF,” set to
RO (Read only data).
211 | Automatic temperature | 1A40 | 6720 31 R/W 0.1 to 1999.9 seconds 10.0
rise dead time
212 | Automatic temperature | 1A60 | 6752 31 R/W (0.1 to Input span/minutes 1.0
rise gradient data
213|RUN/STOP group 1A80 | 6784 31 R/W |0 to 16 0
(0: Group RUN/STOP function OFF)
214|Setting change rate 1AAQ | 6816 31 R/W |1 to 3600 seconds 60
limiter unit time
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Register .
No. Name adgress ’\cl)l;rg:tzr Attri- Data range Factory
- bute set value
HEX | DEC | items
215|Soak time unit 1ACO0 | 6848 31 R/W |0: 0 to 5999 minutes 1
1: 0to 11999 seconds
Set the data range of Memory area soak
time monitor and Area soak time.
216|Setting limiter high 1AEOQ | 6880 31 R/W (Setting limiter low to Input scale high | Input scale
high
217|Setting limiter low 1B00 | 6912 31 R/W [Input scale low to Setting limiter high | Input scale
low
218|PV transfer function 1B20 | 6944 31 R/W (0: Unused 0
1: Used
219|PV flashing display at | 1B40 | 6976 31 R/W |Bit data 0
input error Bit 0: Input error
Bit 1 to Bit 15: Unused
Data 0: Flashing display
1: Non-flashing display
[Decimal number: 0 to 1]
220|Unused 1B60 | 7008 32 — — —
221|Unused 1B80 | 7040 32 — — —
222 |Unused 1BAO | 7072 32 — — —
223|Unused 1BCO | 7104 32 — — —
224|Unused 1BEO | 7136 32 — — —
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Table 1: Digital input (DI) assignment

[FB100]
Set value DI 1 DI 2 DI 3 DI 4 DI 5

1 Unused Unused Unused Unused Unused
2 Memory area number selection (1 to 8) Memory area set RUN/STOP
3 Memory area number selection (1 to 8) Memory area set Unused
4 Memory area number selection (1 to 8) Memory area set AUTO/MAN
5 Memory area number selection (1 to 8) Memory area set Interlock release
6 Memory area number selection (1 to 8) RUN/STOP Unused
7 Memory area number selection (1 to 8) RUN/STOP AUTO/MAN
8 Memory area number selection (1 to 8) RUN/STOP Interlock release
9 Memory area number selection (1 to 8) Unused AUTO/MAN
10 Memory area number selection (1 to 8) Unused Interlock release
11 Memory area number selection (1 to 8) AUTO/MAN Interlock release
12 Memory area number selection (1 to 8)
13 RUN/STOP REM/LOC * AUTO/MAN
14 RUN/STOP REM/LOC * Interlock release
15 RUN/STOP AUTO/MAN Interlock release
16 REM/LOC * AUTO/MAN Interlock release
17 RUN/STOP REM/LOC *
18 RUN/STOP AUTO/MAN
19 RUN/STOP Interlock release
20 REM/LOC * AUTO/MAN
21 REM/LOC * Interlock release
22 AUTO/MAN Interlock release
23 RUN/STOP
24 REM/LOC *
25 AUTO/MAN
26 Interlock release

RUN/STOP: RUN/STOP transfer

AUTO/MAN: Auto/Manual transfer

REM/LOC: Remote/Local transfer

* When the optional function A, C or D is selected, the remote/local transfer is invalid.

[FB400/900]
Set value Dl 1 DIl 2 DI 3 Dl 4 DI 5 Dl 6 DI 7
1 Unused
2 RUN/STOP REM/LOC | AUTO/MAN
RUN/STOP | REM/LOC Interlock
3 release
Interlock
4 Memory area number selection Memory RUN/STOP | AUTO/MAN release
(1to 8) area set Interlock
5 REM/LOC | AUTO/MAN release
RUN/STOP |  Unused Interlock
6 release
Interlock
7 REM/LOC Unused release
8 AUTO/MAN |  Unused Interlock
release

RUN/STOP: RUN/STOP transfer
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Table 2: Output assignment

[FB100]
Set value Output 1 (OUT1) Qutput 2 (OUT2) Digital output 1 (DO1) | Digital output 2 (DO2)

1 Control output 1 Control output 2 Event 1 (EV1) Event 2 (EV2)

2 Control output 1 Control output 2 Event 1 (EV1) Event 4 (EV4)

3 Control output 1 Control output 2 Event 1 (EV1) HBA

4 Control output 1 Control output 2 Event 1 (EV1) FAIL (De-energized)
5 Control output 1 Control output 2 Event 4 (EV4) HBA

6 Control output 1 Control output 2 Event 4 (EV4) FAIL (De-energized)
7 Control output 1 Control output 2 HBA FAIL (De-energized)
8 Control output 1 HBA Event 1 (EV1) Event 2 (EV2)

9 Control output 1 HBA Event 1 (EV1) Event 4 (EV4)

10 Control output 1 HBA Event 1 (EV1) FAIL (De-energized)
11 Control output 1 HBA Event 4 (EV4) FAIL (De-energized)
12 Control output 1 FAIL (De-energized) Event 1 (EV1) Event 2 (EV2)

13 Control output 1 FAIL (De-energized) Event 1 (EV1) Event 4 (EV4)

14 Control output 1 Event 1 (EV1) Event 2 (EV2) Event 3 (EV3)

15 Control output 1 Event 4 (EV4) Event 1 (EV1) Event 2 (EV2)

HBA: Heater break alarm (HBA) output

o For Position proportioning control, Output 1 (OUTL1) is open-side output and Output 2 (OUT2) is close-side output,
regardless of the above selection.

o When Current transformer (CT) input is two-point input, Heater break alarm (HBA) output is OR output.

o Energized or De-energized can be selected for the digital outputs (DO1 to DO4). [Factory set value: Energized]
However, with the exception of FAIL (de-energized, fixed).

¢ When using for Heat/Cool control, select one of set values 1 to 7.

¢ Invalid for a non-existing output/event function.

[FB400/900]
Set Output 1 Output 2 Digital output 1|Digital output 2|Digital output 3|Digital output 4

value (OUT1) (OUT2) (DO1) (DO2) (DO3) (DO4)

1 Control output 1 | Control output2 | Event1 (EV1) | Event2 (EV2) | Event3(EV3) | Event4 (EV4)
HBA1
2 Control output 1 | Control output2 | Event1 (EV1) | Event2 (EV2) | Event3 (EV3) HBA?
HBA1 FAIL

3 Control output 1 | Control output 2 | Event 1 (EV1) | Event2 (EV2) HBA? (De-energized)

4 Control output 1 | Control output2 | Event 1 (EV1) Egﬁi Event 3 (EV3) | Event4 (EV4)

HBA1

5 Control output 1 HBA?2 Event1 (EV1) | Event2 (EV2) | Event3(EV3) | Event4 (EV4)
HBA1 FAIL

6 Control output 1 HBA2 Event1 (EV1) | Event2 (EV2) | Event3 (EV3) (De-energized)

7 Control output 1 FAIL Event1 (EV1) | Event2 (EV2) | Event3(EV3) | Event4 (EV4)

(De-energized)

76

HBAL: Heater break alarm 1 (HBA1) output

o When Current transformer (CT) input is two-point input, Heater break alarm (HBA) output is OR output.

HBAZ2: Heater break alarm 2 (HBA2) output

e Energized or De-energized can be selected for the digital outputs (DO1 to DO4). [Factory set value: Energized]
However, with the exception of FAIL (de-energized, fixed).

¢ Invalid for a non-existing output/event function.
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8. COMMUNICATION DATA LIST

8.3 Memory Area Data ltems

The register addresses, 2000H to 22BFH are used for checking and changing each set value belonging

to the memory area.

No. Name

Register
address

HEX

DEC

Number
of data
items

Attri-
bute

Data range

Factory
set value

1 [Setting memory area
number

2000

8192

31

R/IW

1to 8
Use to select memory area number.

1

2 |Event 1 set value (EV1)

2020

8224

31

R/IW

3 |Event 2 set value (EV2)

2040

8256

31

R/IW

4 |Event 3 set value (EV3)

2060

8288

31

R/W

5 |Event 4 set value (EV4)

2080

8320

31

R/W

Deviation:
—Input span to +Input span
Process and set value:
Input scale low to Input scale high
Manipulated output value (MV1 or MV2):
—5.0 to +105.0 %
If the Event type corresponds to “0: None,”
set to RO (Read only data).
If Event 4 corresponds to “9: Control loop
break alarm (LBA),” the Event 4 set value
becomes RO (Read only data).

50

50

50

50

6 [Control loop break
alarm (LBA) time

20A0

8352

31

R/W

0 to 7200 seconds

(0: Unused)

If Event 4 is other than “9: Control loop
break alarm (LBA),” set to RO (Read only
data).

480

7 |LBA deadband

20C0

8384

31

R/W

0 to Input span

If Event 4 is other than “9: Control loop
break alarm (LBA),” set to RO (Read only
data).

8 |Set value (SV)

20EQ

8416

31

R/W

Setting limiter low to Setting limiter high

TC/RTD:
0
V/1: 0.0

9 [Proportional band
[heat-side]

2100

8448

31

R/W

TC/RTD inputs:
0 (0.0, 0.00) to Input span
(Unit: °C [°F])
Varies with the setting of the Decimal
point position selection.
Voltage (V)/Current (1) inputs:
0.0 to 1000.0 % of input span
0 (0.0, 0.00): ON/OFF action

TC/RTD:
30
V/1:30.0

10 [Integral time
[heat-side]

2120

8480

31

R/W

PID control or Heat/Cool PID control:

0 to 3600 seconds or

0.0 to 1999.9 seconds

(0, 0.0: PD action)

[both heat-side and cool-side]
Position proportioning control:

1 to 3600 seconds or

0.1 to 1999.9 seconds
Varies with the setting of the
Integral/Derivative time decimal point
position selection.

240
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Continued on the next page.
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8. COMMUNICATION DATA LIST

Continued from the previous page.

No.

Name

Register
address

HEX | DEC

Number
of data
items

Attri-
bute

Data range

Factory
set value

11

Derivative time
[heat-side]

2140 | 8512

31

R/IW

0 to 3600 seconds or

0.0 to 1999.9 seconds

(0, 0.0: PI action)

Varies with the setting of the
Integral/Derivative time decimal point
position selection.

60

12

Control response
parameter

2160 | 8544

31

R/IW

0: Slow

1: Medium

2. Fast

When the P or PD action is selected, this
setting becomes invalid.

PID control,
Position
proportioning
control: 0
Heat/Cool PID
control: 2

13

Proportional band
[cool-side]

2180 | 8576

31

R/W

TC/RTD inputs:

1 (0.1, 0.01) to Input span

(Unit: °C [°F])
Varies with the setting of the Decimal
point position selection.
Voltage (V)/Current (I) inputs:

0.1 to 1000.0 % of input span
If control is other than Heat/Cool PID
control, set to RO (Read only data).

TC/RTD:
30
V/1:30.0

14

Integral time
[cool-side]

21A0 | 8608

31

R/W

0 to 3600 seconds or 0.0 to 1999.9
seconds (0, 0.0: PD action)

[both heat-side and cool-side]

Varies with the setting of the
Integral/Derivative time decimal point
position selection.

If control is other than Heat/Cool PID
control, set to RO (Read only data).

240

15

Derivative time
[cool-side]

21C0 | 8640

31

R/W

0 to 3600 seconds or 0.0 to 1999.9
seconds (0, 0.0: PI action)

Varies with the setting of the
Integral/Derivative time decimal point
position selection.

If control is other than Heat/Cool PID
control, set to RO (Read only data).

60

16

Overlap/Deadband

21EQ0 | 8672

31

R/W

TC/RTD inputs:
—Input span to +Input span
(Unit:°C [°F])
Voltage (V)/current (1) inputs:
—100.0 to +100.0 % of input span
Minus (-) setting results in Overlap.
However, the overlapping range is
within the proportional range.
If control is other than Heat/Cool PID
control, set to RO (Read only data).

17

Manual reset

2200 | 8704

31

R/W

—100.0 to +100.0 %
The offset can be manually eliminated.

If the integral function is valid, set to RO
(Read only data).

0.0

78

Continued on the next page.

IMRO1Y10-E5



8. COMMUNICATION DATA LIST

Continued from the previous page.

Register |Number Attri-
No. Name address | of data : Data range

HEX | DEC | items |PUt€
18 [Setting change rate 2220|8736 | 31 R/W |0 to Input span/unit time * 0
limiter (up) (0: Unused)
19 [Setting change rate 2240 | 8768 31 R/W [* Unit time: 60 seconds 0
limiter (down) (factory set value)
20 |Area soak time 2260 | 8800 31 R/W |0 to 11999 seconds or 0
0 to 5999 minutes

Data range of Area soak time can be
selected on the Soak time unit.

[FB100]

When the Digital input (DI) assignment
(No. 95) value is 6 to 12, this data
becomes RO (Read only data).

21 |Link area number 2280 | 8832 31 R/W [0to 8 0
(0: No link)

[FB100]

When the Digital input (DI) assignment
(No. 95) value is 6 to 12, this data
becomes RO (Read only data).

22 |Unused 22A0| 8864 | 32 — — —

Factory
set value
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8. COMMUNICATION DATA LIST

8.4 COM-JL Communication Data Items

The register addresses, FAOOH (64000) or more are used for checking and changing each set value of

the

COM-JL.

|:| : The value of this item should always be set to 0 (FB100/400/900). If changed, malfunction may

result.

+ These items become valid by turning off the power of the COM-JL once, and then turning it on
again after the settings are changed.

& This setting (factory set value: 32) causes each address to be shifted by 32 for each communication
item in the FB100/400/900 Communication Data and Memory Area Data. Therefore, exercise
sufficient care if you change the setting as the data mappings will also change.

Register |Number .
No. Name address | of data Abttt”' Data range sFe?(\:/tglruye
HEX | DEC | items |PY'€
— |Unused FAQO (64000 — — — —
FAQ7 [ 64007
1 |COM-JL error code FA08 | 64008 1 RO (Bit data —
Bit 0: Memory backup error
Bit 1: RAM error
Bit 2: Controller configuration error
Bit 3: Unused
Bit 4: Ethernet hardware error
Bit 5 to Bit 15: Unused
Data 0: OFF 1: ON
[Decimal number: 0 to 23]
— [Unused FAQ9 (64009 — — — —
2 [Number of connected | FAOA [64010 1 RO |0to31 —
controller in controller
communication
3 [Number of connected | FAOB |64011 1 RO |0to 128 —
channel in controller
communication
4 | Action mode selection | FAOC | 64012 1 R/W (Bit data 0
. Bit 0: Address setting *
0: Continuous setting
1: Free setting
Bit 1 to Bit 15: Unused
[Decimal number: 0 to 1]
5 |Number of connectable | FAOD | 64013 1 R/W |1to 128 32
controller channels
* o

80

* There are two address settings for the controller (FB100/400/900) connecting to the COM-JL:
continuous setting and free setting.
o For the continuous setting (factory set value), consecutive numbers starting from 1 are set to each

controller.

e Free settings can be made in the range of 1 to 99.

Continued on the next page.
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8. COMMUNICATION DATA LIST

Continued from the previous page.

Register [Number .
No. Name address | of data ﬁttt”- Data range S':e?(i/tglijye
HEX | DEC | items |PY'€
6 [Transmmision wait FAOE (64014 1 R/W [0 to 100 ms 0
time of controller
communication
7 |Backup memory state | FAOF | 64015 1 RO |[0: The content of the backup memory —
monitor does not coincide with that of the
RAM.
1. The content of the backup memory
coincides with that of the RAM
— |Unused FA10 [64016| — — — —
FA27 | 64039
8 |No.1 FA28 | 64040 1 R/W |0 to 65534 0
Controller type 0: FB100/400/900
9 |No.2 FA29 [ 64041 1 R/W |0 to 65534 0
Controller type 0: FB100/400/900
10 [No. 3 FA2A | 64042 1 R/W |0 to 65534 0
Controller type 0: FB100/400/900
11 [No. 4 FA2B (64043 1 R/W |0 to 65534 0
Controller type 0: FB100/400/900
12 |No.5 FA2C | 64044 1 R/W (0 to 65534 0
Controller type 0: FB100/400/900
13 |No. 6 FA2D | 64045 1 R/W (0 to 65534 0
Controller type 0: FB100/400/900
14 [No. 7 FAZ2E | 64046 1 R/W (0 to 65534 0
Controller type 0: FB100/400/900
15 |No. 8 FA2F | 64047 1 R/W (0 to 65534 0
Controller type 0: FB100/400/900
16 [No.9 FA30 | 64048 1 R/W |0 to 65534 0
Controller type 0: FB100/400/900
17 [No. 10 FA31 | 64049 1 R/W |0 to 65534 0
Controller type 0: FB100/400/900
18 [No. 11 FA32 | 64050 1 R/W |0 to 65534 0
Controller type 0: FB100/400/900
19 [No. 12 FA33 [ 64051 1 R/W |0 to 65534 0
Controller type 0: FB100/400/900
20 [No. 13 FA34 | 64052 1 R/W (0 to 65534 0
Controller type 0: FB100/400/900
21 [No. 14 FA35 | 64053 1 R/W (0 to 65534 0
Controller type 0: FB100/400/900
22 [No. 15 FA36 | 64054 1 R/W (0 to 65534 0
Controller type 0: FB100/400/900
23 [No. 16 FA37 | 64055 1 R/W (0 to 65534 0
Controller type 0: FB100/400/900
Continued on the next page.
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8. COMMUNICATION DATA LIST

Continued from the previous page.

Register .
No. Name adgress Nolf”g;tir Attri- Data range Factory
HEX | DEC | items bute set value

24 [No. 17 FA38 | 64056 1 R/W |0 to 65534 0
Controller type 0: FB100/400/900

25 [No. 18 FA39 | 64057 1 R/W |0 to 65534 0
Controller type 0: FB100/400/900

26 [No. 19 FA3A | 64058 1 R/W |0 to 65534 0
Controller type 0: FB100/400/900

27 |No. 20 FA3B | 64059 1 R/W (0 to 65534 0
Controller type 0: FB100/400/900

28 [No. 21 FA3C | 64060 1 R/W (0 to 65534 0
Controller type 0: FB100/400/900

29 [No. 22 FA3D | 64061 1 R/W (0 to 65534 0
Controller type 0: FB100/400/900

30 [No. 23 FA3E | 64062 1 R/W (0 to 65534 0
Controller typ 0: FB100/400/900

31 [No. 24 FA3F | 64063 1 R/W (0 to 65534 0
Controller type 0: FB100/400/900

32 [No. 25 FA40 | 64064 1 R/W |0 to 65534 0
Controller type 0: FB100/400/900

33 [No. 26 FA41 | 64065 1 R/W |0 to 65534 0
Controller type 0: FB100/400/900

34 [No. 27 FA42 | 64066 1 R/W |0 to 65534 0
Controller type 0: FB100/400/900

35 [No. 28 FA43 | 64067 1 R/W (0 to 65534 0
Controller type 0: FB100/400/900

36 [No. 29 FA44 | 64068 1 R/W (0 to 65534 0
Controller type 0: FB100/400/900

37 [No. 30 FA45 | 64069 1 R/W (0 to 65534 0
Controller type 0: FB100/400/900

38 [No. 31 FA46 | 64070 1 R/W (0 to 65534 0
Controller type 0: FB100/400/900

— |Unused FAAT [64071| — — — —

39 |No.1 FA48 | 64072 1 RO (Bit data —
Controller state Bit 0: Presence or absence of controller

40 [No. 2 FA49 | 64073 1 RO |Bit 1: Presence or absence of abnormal _
Controller state __ resepomse

41 [No. 3 FA4A|64074] 1 | Ro |Bit210Bit15: Unused —
Controller state Data 0: Absence

42 [No. 4 FA4B|64075] 1 | RO  L: Presence —
Controller state [Decimal number: 0 to 3]

43 [No. 5 FA4C | 64076 1 RO —
Controller state

44 [No. 6 FA4D | 64077 1 RO —
Controller state

45 [No. 7 FAAE | 64078 1 RO —
Controller state

46 |No. 8 FA4F (64079 1 RO —
Controller state

82

Continued on the next page.
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8. COMMUNICATION DATA LIST

Continued from the previous page.

Register .
No. adgress ’ilf”g;tzr Attri- Data range Factory
HEX | DEC | items bute set value
47 [No. 9 FA50 | 64080 1 RO |Bit data —
Controller state Bit 0: Presence or absence of controller
48 |No. 10 FA51 | 64081 1 RO |Bit 1: Presence or absence of abnormal —
Controller state _ resepomse
49 |No. 11 FA52 [64082] 1 | RO |DIt210Bit15: Unused —
Controller state Data 0: Absence
50 [No. 12 FAS3|64083| 1 | RO | LiPresence —
Controller state [Decimal number: 0 to 3]
51 |No. 13 FA54 | 64084 1 RO —
Controller state
52 |No. 14 FA55 | 64085 1 RO —
Controller state
53 |No. 15 FA56 | 64086 1 RO —
Controller state
54 [No. 16 FA57 |64087| 1 RO —
Controller state
55 |No. 17 FA58 | 64088 1 RO —
Controller state
56 |No. 18 FA59 | 64089 1 RO —
Controller state
57 |No. 19 FA5A | 64090 1 RO —
Controller state
58 |No. 20 FA5B | 64091 1 RO —
Controller state
59 |No. 21 FAS5C | 64092 1 RO —
Controller state
60 |No. 22 FAS5D | 64093 1 RO —
Controller state
61 |No. 23 FASE | 64094 1 RO —
Controller state
62 |No. 24 FAS5F | 64095 1 RO —
Controller state
63 |No. 25 FAG0 | 64096 1 RO —
Controller state
64 [No. 26 FA61 |64097| 1 RO —
Controller state
65 |No. 27 FA62 | 64098 1 RO —
Controller state
66 |No. 28 FAG63 | 64099 1 RO —
Controller state
67 |No. 29 FAG64 | 64100 1 RO —
Controller state
68 |No. 30 FAG5 | 64101 1 RO —
Controller state
69 |No. 31 FAG6 | 64102 1 RO —
Controller state
— [Unused FA67 | 64103 — — — —
Continued on the next page.
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8. COMMUNICATION DATA LIST

Continued from the previous page.

Register |Number .
No. Name address | of data ﬁttt”- Data range S':e?(i/tglijye
HEX | DEC | items |°U'€

70 |No. 1 FAGS | 64104 1 R/W |1 to 99 1
Controller address 0: There is no connection controller

71 |No. 2 FAG9 | 64105 1 R/W |1 to 99 2
Controller address 0: There is no connection controller

72 |No.3 FAGBA [ 64106 1 R/W |1 to 99 3
Controller address 0: There is no connection controller

73 |No. 4 FAG6B | 64107 1 R/W |1 to 99 4
Controller address 0: There is no connection controller

74 |No.5 FAG6C | 64108 1 R/W |1 to 99 5
Controller address 0: There is no connection controller

75 |No. 6 FAGD [ 64109 1 R/W |1 to 99 6
Controller address 0: There is no connection controller

76 |No.7 FAGE | 64110 1 R/W |1 to 99 7
Controller address 0: There is no connection controller

77 |No. 8 FAG6F | 64111 1 R/W |1to 99 8
Controller address 0: There is no connection controller

78 |No.9 FA70 | 64112 1 R/W |1to 99 9
Controller address 0: There is no connection controller

79 [No. 10 FA71 | 64113 1 R/W |1to 99 10
Controller address 0: There is no connection controller

80 [No. 11 FA72 |64114 1 R/W |1to 99 11
Controller address 0: There is no connection controller

81 |No. 12 FA73 (64115 1 R/W |1 to 99 12
Controller address 0: There is no connection controller

82 |No. 13 FA74 (64116 1 R/W |1 to 99 13
Controller address 0: There is no connection controller

83 |No. 14 FA75 (64117 1 R/W |1 to 99 14
Controller address 0: There is no connection controller

84 |No. 15 FA76 (64118 1 R/W |1 to 99 15
Controller address 0: There is no connection controller

85 [No. 16 FA77 | 64119 1 R/W |1to 99 16
Controller address 0: There is no connection controller

86 [No. 17 FA78 | 64120 1 R/W |1to 99 17
Controller address 0: There is no connection controller

87 [No. 18 FA79 | 64121 1 R/W |1to 99 18
Controller address 0: There is no connection controller

88 [No. 19 FA7A | 64122 1 R/W |1to 99 19
Controller address 0: There is no connection controller

89 |No. 20 FA7B | 64123 1 R/W |1 to 99 20
Controller address 0: There is no connection controller

90 |No. 21 FA7C | 64124 1 R/W |1 to 99 21
Controller address 0: There is no connection controller

91 |No. 22 FAT7D [ 64125 1 R/W |1 to 99 22
Controller address 0: There is no connection controller

92 |No. 23 FATE | 64126 1 R/W |1 to 99 23
Controller address 0: There is no connection controller

84

Continued on the next page.
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Continued from the previous page.

Register |Number .
No. Name address | of data ﬁttt”- Data range S':e?(i/tglijye
HEX | DEC | items |°U'€

93 [No. 24 FATF | 64127 1 R/W |1 to 99 24
Controller address 0: There is no connection controller

94 [No. 25 FAB80 | 64128 1 R/W |1to 99 25
Controller address 0: There is no connection controller

95 [No. 26 FA81 | 64129 1 R/W |1 to 99 26
Controller address 0: There is no connection controller

96 |No. 27 FA82 (64130 1 R/W |1 to 99 27
Controller address 0: There is no connection controller

97 |No. 28 FA83 (64131 1 R/W |1 to 99 28
Controller address 0: There is no connection controller

98 |No. 29 FA84 (64132 1 R/W |1 to 99 29
Controller address 0: There is no connection controller

99 |No. 30 FA85 [ 64133 1 R/W |1 to 99 30
Controller address 0: There is no connection controller

100 |No. 31 FA86 | 64134 1 R/W |1 to 99 31
Controller address 0: There is no connection controller

101 | Automatic acquisition | FA87 | 64135 1 R/W |0:Do not execute the automatic 0
of controller address * acquisition

1:Execute the automatic acquisition

* The controller address automatic acquisition set “1: Execute the automatic acquisition,” performs the
automatic acquisition of the controller address by turning on the power again.
Automatically reverts to “0: Do not execute the automatic acquisition” after automatic acquisition
ends.

IMRO1Y10-E5
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9. TROUBLESHOOTING

This section explains possible causes and treatment procedures if any abnormality occurs in the
instrument. For any inquiries, please contact RKC sales office or the agent, to confirm the
specifications of the product.

If it is necessary to replace a device, always strictly observe the warnings below.

/\ WARNING

® To prevent electric shock or instrument failure, always turn off the system
power before replacing the instrument.

® To prevent electric shock or instrument failure, always turn off the power
before mounting or removing the instrument.

® To prevent electric shock or instrument failure, do not turn on the power until
all the wiring is completed. Make sure that the wiring is correct before
applying power to the instrument.

® To prevent electric shock or instrument failure, do not touch the inside of the
instrument.

® All wiring must be performed by authorized personnel with electrical
experience in this type of work.

/N\ CAUTION

Do not separate the mainframe from the terminal base with the power turned on. If
so, instrument failure may result.

[E) NOTE

When replacing the instrument with a new one, always use the instrument with the
same model code. If the instrument is replaced, it is necessary to reset each data item.
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9. TROUBLESHOOTING

B COM-JL

Problem

Possible cause

Solution

RUN lamp does not light
up

Power not being supplied

Check external breaker etc.

Appropriate power supply voltage
not being supplied

Check the power supply and
supply the normal power

Power supply terminal contact defect

Retighten the terminals

Power supply section defect

Replace COM-JL

RUN lamp flashes rapidly

Data collection just after the power
is turned on

After data collection, the lamp goes
on, if normal

RUN lamp flashes slowly

Memory backup error

Turn on the power again

Write setting value once again

Controller configuration error
Disconnection of the controller
connection

Confirm the controller connection
condition and connect correctly

Input error
The IP address was not normally
set by DIP switch

Confirm the IP address setting and
set this correctly

FAIL lamp is lit

Appropriate power supply voltage
not being supplied

Check the power supply and
supply the normal power

Hardware error

Replace COM-JL

Can not recognize the
controller

Incorrect sequence of power-on

COM-JL must be powered on last.

B Communication

Problem

Possible cause

Solution

¢ Can not set the IP
address

¢ The Client and the
Server are not in the
connected state (the
Client cannot recognize
the Server)

The IP address class and subnet mask
of the Client do not coincide with
those of the Server

Coincide the IP address class and
subnet mask of the Client with
those of the Server

The network related software was
started before the connection of the
Ethernet cable

First connect the Ethernet cable
and then start the network related
software

No response

Wrong connection, no connection or
disconnection of the communication
cable

Confirm the connection method or
condition and connect correctly

Breakage, wrong wiring, or imperfect
contact of the communication cable

Confirm the wiring or connector
and repair or replace the wrong one

Wrong IP address setting

Confirm the settings and set them

There is length of query message
exceeds set range

correctly

The number of data points is not
twice the specified number of data
points at the time of data write
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9. TROUBLESHOOTING

Continued from the previous page.

Problem Possible cause Solution
Error code: |Function code error Confirm the function code
01H (Specifying nonexistent function code)
Error code: |When the mismatched address is specified | Confirm the address of holding register
02H
Error code: |When the data written exceeds the setting Confirm the setting data
03H range
When the number of specified data points
was out of a range of 1 to 125 during data
read (function code: 03H)
When the number of specified data points
was out of a range of 1 to 123 during data
write (function code: 10H)
When the number of specified data points
was out of a range of 1 to 118 during data
read/write (function code: 17H)
Error code: |State under which the Server (COM-JL) Remove the cause of the error occurring
04H cannot normally respond in the Server (COM-JL).
[An error occurred in the Server (COM-JL)]
Error code: |State under which the Server (COM-JL) Conduct communication again after
06H cannot immediately respond initialization is finished.
[The Server (COM-JL) is being initialized]
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10. SPECIFICATIONS

B Ethernet communication

Physical layer:

Application layer:
Communication data:
Connector type:

Ethernet
10BASE-T/100BASE-T X automatic recognition

Modbus/TCP
Based on Modbus message format
RJ-45

B Controller communication

Interface:

Protocol:

Synchronous method:
Connection method:
Communication speed:
Data bit configuration:

Maximum connections:

Connection method:
Termination resistor:

Based on RS-485, EIA standard

Modbus-RTU

Start/Stop synchronous type

2-wire system, half-duplex multi-drop connection
9600 bps, 19200 bps, 38400 bps

Start bit: 1
Data bit: 8
Parity bit: Without
Stop bit: 1

31 controllers (FB100/400/900) per COM-JL
[Device address setting: 1 to 99]

Terminals
Built-in terminal base of COM-JL [ON/OFF select with switch (120 Q)]

B Self-diagnostic function

Hardware error:
Memory backup error:

Display: FAIL lamp ON

Display: RUN lamp flashes
Status: 1 is setin bit 0 of COM-JL error code

Configuration error (Can not recognize the controller):

Display: RUN lamp flashes
Status: 1 is setin bit 2 of COM-JL error code

B General specifications

Power supply voltage:

Current consumption:
Rush current:
Insulation resistance:

IMRO1Y10-E5

21.6 t0 26.4 V DC [Including power supply voltage variation]
(Rating 24 VV DC)

110 mA max. (at 24 VV DC)
12 A or less

Between communication terminal and grounding:

20 MQ or more at 500 VV DC
Between power supply terminal and grounding:

20 MQ or more at 500 VV DC
Between power supply terminal and communication terminal:

20 MQ or more at 500 VV DC
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10. SPECIFICATIONS

Withstand voltage: Refer to table shown below
Time: 1 min. Grounding terminal | Power supply terminal
Grounding terminal
Power supply terminal 600 V AC
Communication terminal 600 V AC 600V AC
Power failure: A power failure of 20 ms or less will not affect the control action.
Memory backup: Backed up by non-volatile memory

Number of writing: ~ Approx. 100 times
Data storage period: Approx. 10 years

Vibration: Amplitude: < 1.5mm (5to 9 Hz)
Acceleration: <5 m/s? (9 t0150 Hz)
Each direction of XYZ axes

Shock: Height 50 mm or less
Each direction of XYZ axes (de-energized state)

Allowable ambient temperature:
—10to +50 °C

Allowable ambient humidity:
5to0 95 %RH
(Absolute humidity: MAX.W.C 29.3 g/m3dry air at 101.3 kPa)

Installation environment conditions:
Indoor use
Altitude up to 2000 m

Operating environments  Avoid the following conditions when selecting the mounting location.
¢ Rapid changes in ambient temperature which may cause condensation.
e Corrosive or inflammable gases.
e Direct vibration or shock to the mainframe.
e Water, oil, chemicals, vapor or steam splashes.
e Excessive dust, salt or iron particles.
¢ Excessive induction noise, static electricity, magnetic fields or noise.
e Direct air flow from an air conditioner.
¢ Exposure to direct sunlight.
e Excessive heat accumulation.

Weight: Approx. 180 g
Dimensions: 30 x 125 x 109.5 mm (W x H x D)
B Standard
Safety standards: UL: UL61010-1
cUL: CAN/CSA-C22.2 N0.61010-1
CE marking: LVD: EN61010-1
EMC: EN61326-1
RCM: EN55011
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