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Thank you for purchasing the RKC instrument. In order to achieve maximum performance and ensure
proper operation of your new instrument, carefully read all the instructions in this manual. Please
place this manual in a convenient location for easy reference.

SYMBOLS

WARNING |: 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.

CAUTION || : This mark indicates that if these precautions and operating procedures are not

taken, damage to the instrument may result.

NOTE : Extra noted or precautions are added to operating procedures and explanations.
A : This mark indicates that all precautions should be taken for safe usage.
I:l : This mark is used to add extra notes, precautions or supplementary explanations

to table and figures.

/\[ WARNING

® An external protection device must be installed if failure of this instrument
could result in damage to the instrument, equipment or injury to personnel.

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

® This instrument must be used in accordance with the specifications to prevent
fire or damage to instrument and 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 can
occur and warranty is void under these conditions.
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CAUTION

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 adequate 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.

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 by operating personnel.

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

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

All wiring must be completed before power is turned on to prevent electric shock,
instrument failure, or incorrect action.

The power must be turned off before repairing work for input break and output failure
including replacement of sensor, contactor or SSR, and all wiring must be completed
before power is turned on again.

To prevent instrument damage or failure, protect the power line and the input/output lines
from high currents with a protection device such as fuse, circuit breaker, etc.

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 dispensation.
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 will occur. Use a soft, dry cloth to remove stains from the instrument.

To avoid damage to instrument display, do not rub with an abrasive material or push front
panel with a hard object.

Do not connect modular connectors to telephone line.

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

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.
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5. COMMUNICATION IDENTIFIER

Iden- Factory set
Name e Data range N Attribute
tifier value
Heater break alarm 1 A3 0.0to 100.0 A 0.0 R/W
setting
See *1.
Heater break alarm 2 A4 0.0 t0 100.0 A 0.0 R/W
setting
See *2.
Control loop break alarm A5 0.1 to 200.0 min. 8.0 R/W
(LBA) setting
See *1, *3.
LBA deadband A6 Temperature input: 0 R/W
See *1, *3. 0to 9999 °C [°F]
Voltage/current inputs:
0 to 100 % of span
Autotuning (AT) G1 0: Autotuning (AT) end or 0 R/W
suspension
1: Autotuning (AT) start
*Change to "0" automatically at
the end of Autotuning.
Self-tuning (ST) G2 0: Self-tuning (ST) suspension 0 R/W
See *5. 1: Self-tuning (ST) start
Heat-side proportional P1 Temperature input: Temperature R/W
band 1 (0.1) to span or input:
9999 (999.9) °C [°F] 30(30.0)
Voltage/current inputs :
0.1 to 100.0 % of span Voltage/
(ON/OFF action control when set | current
to 0 or 0.0.) inputs: 3.0
*Cannot be set while the self-tuning
(ST) function is activated.
Only polling can be made.
Integral time 11 1 to 3600 sec (0: PD control) 240 R/W
*Cannot be set while the self-tuning
(ST) function is activated.
Only polling can be made.
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5. COMMUNICATION IDENTIFIER

Iden-

Name tifier

Data range

Factory
set value

Attrib-
ute

Derivative time D1

1 to 3600 sec (0: PI control)

*Cannot be set while the self-tuning
(ST) function is activated.
Only polling can be made.

60

R/W

Anti-reset windup W1

1 to 100 % of
heat-side proportional band
(0: Integral action OFF)

*Cannot be set while the self-tuning
(ST) function is activated.
Only polling can be made.

100

R/W

Heat-side proportioning T0
cycle

1 to 100 sec
(Not set if the control output is current
output.)

See *6.

R/W

Cool-side proportional P2
band

See *7.

1 to 1000 % of
heat-side proportional band

100

R/W

Overlap/deadband \% |
See *7.

Temperature input:
-10 to +10 °C [°F] or
-10.0 to +10.0 °C [°F]
Voltage/current inputs:
-10.0 to +10.0 % of span

0or0.0

R/W

Cool-side proportioning T1
cycle
See *7.

1 to 100 sec
(Not set if the control output is current
output.)

See *8.

R/W

PV bias PB

-Span to +span
However, temperature input:
-1999 to +9999 °C [°F] or
-199.9 to +999.9 °C [°F]

0or0.0

R/W

Set data lock function LK

0to7 See *9.

R/W

EEPROM storage mode EB

See *10.

0: Backup mode
(Set values are store to the EEPROM
when set values are changed.)

1: Buffer mode
(Not set values are store to the EEPROM
when set values are changed.)

R/W

EEPROM storage state EM

See *11.

0: The content of the EEPROM does
not coincide with that of the RAM.

1: The content of the EEPROM
coincides with that of the RAM.

RO
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5. COMMUNICATION IDENTIFIER

*1: The communicable identifier differs depending on the alarm type specified in alarm 2.

— : Communication is impossible % : Communication is possible

The alarm type specified in alarm 2
Name Iden- | Deviation | Process LBA HBA SV alarm No
tifier alarm alarm * > alarm

Current transformer M2 - - - X - -
input 1
Alarm 2 status AB X X X X X -
Alarm 2 setting A2 X X - - X -
Heater break alarm 1 A3 - - - X - -
setting
Control loop break A5 - - X - - -
alarm setting
LBA deadband A6 - - X - - -

As control loop break alarm, only either the alarm 1 or alarm 2 is specified.

*LBA: Control loop break alarm **HBA: Heater break alarm
*2: This is an identifier which enables communication when specifying to the Z-168 specification.

*3: The communicable identifier differs depending on the alarm type specified in alarm 1.

— : Communication is impossible % : Communication is possible

The alarm type specified in alarm 1
Name Iden- | Deviation | Process LBA SV alarm No
tifier alarm alarm * alarm

Alarm 1 status AA X X X X -
Alarm 1 setting Al X X - X -
Control loop break AS - - X - -
alarm setting
LBA deadband A6 - - X - -

As control loop break alarm, only either the alarm 1 or alarm 2 is specified.

*LBA: Control loop break alarm

*4: Any number other than "0" indicates errors (RAM write error, etc.) detected by the controller self-
diagnosis function. Please contact RKC sales office or the agent.

*8: o In a controlled system in which ripples may be contained by the application of periodic
disturbances, use this instrument with the self-tuning function turned off.
* This is an identifier which enables communication at PID action with autotuning (Reverse
action/Direct action).

*6: Relay contact output: 20 sec
Voltage pulse output, Trigger output for triac driving, Triac output: 2 sec
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5. COMMUNICATION IDENTIFIER

*7: This is an identifier which enables communication at heat/cool PID action with autotuning (Water
cooling/Air cooling).

*8: Relay contact output: 20 sec Voltage pulse output, Triac output: 2 sec

*9: Details of set data lock level selection.
—: Unsettable (Data locked)  x: Settable (Data unlocked)

Alarm setting *A

Set data Set value (Alarm 1, Alarm 2) | Other setting items
0 X X X
1 X X -
2 X - X
3 X - -
4 - x x
5 - X -
6 - - X
7 —_ — —_

*A: All setting items other than set value and alarm settings (alarm 1 or alarm 2).

NOTE

The set data lock function is effective only for the setting performed by key operation. Setting
items in the data lock state cannot be set by key operation, but can a always be selected via
communication.

*10: The non-volatile memory (EEPROM) has limitations on the number of memory rewrite times.
If the buffer mode is selected as an EEPROM storage mode, all of the set values changed are
not written to the EEPROM and thus a problem of limitations on the number of memory rewrite
times can be solved. When the memory is used to frequently change the set value via
communication, select the buffer mode.

When selecting any EEPROM storage mode, take notice of the following.

* If power failure occurs while the buffer mode is selected, the set value returns to the value
before the storage mode is selected.

* [f the buffer mode is changed to the backup mode, all of the set values at that time are stored
to the EEPROM. If necessary to backup the final value of each set item, select the backup
mode.

* When the power is turned on, the backup mode is always set.

*11: The contents of the buffer memory and those of the EEPROM can be checked.
When data is 0: The contents of the buffer memory do not match with those of the EEPROM.

* As data is being written to the EEPROM in backup mode, do not turn the
power off. If turned off, no set values are stored.

* If the set value is changed after the backup mode is changed to the buffer
mode, 0 is set (mismatch). As the set value changed is not backup, select
the backup mode if necessary.

When data is /: The contents of the buffer memory match with those of the EEPROM.
(Data write to the EEPROM is completed.)
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5. COMMUNICATION IDENTIFIER

B Input range table

Thermocouple input

Code Code
Input type Input Range Input type Input Range
0 to 200 °C K 01 0 to 1300 °C A 01
K 0 to 400 °C K 02 PLII 0 to 1390 °C A 02
0 to 600 °C K 03 0 to 1200 °C A 03
0 to 800 °C K 04 0 to 2400 °F A Al
0 to 1000 °C K 05 0 to 2534 °F A A2
0 to 1200 °C K 06 -199.9 to +600.0 °C *2 U 01
0to 1372 °C K 07 u -199.9 to +100.0 °C *2 U 02
0 to 100 °C K 13 0.0 to 400.0 °C 9] 03
0 to 300 °C K 14 -199.9 to +999.9 °F *2 U Al
0 to 450 °C K 17 -100.0 to +200.0 °F *2 U A2
0 to 500 °C K 20 0.0 t0 999.9 °F U A3
0 to 800 °F K Al 0 to 400 °C L 01
0 to 1600 °F K A2 L 0 to 800 °C L 02
0 to 2502 °F K A3 0 to 800 °F L Al
20 to 70 °F K A9 0 to 1600 °F L A2
0 to 200 °C J 01
J 0 to 400 °C J 02
0 to 600 °C J 03 RTD input
0 to 800 °C J 04
0 to 1000 °C J 05 Code
0to 1200 °C J 06 Input type Input Range
0 to 450 °C J 10 -199.9 to +649.0 °C D 01
0 to 800 °F J Al Pt100 -199.9 to +200.0 °C D 02
0 to 1600 °F J A2 2100.0 to +50.0 °C D 03
0to 2192 °F J A3 -100.0 to +100.0 °C D 04
0 to 400 °F J A6 -100.0 to +200.0 °C D 05
0 to 300 °F J A7 0.0 to 50.0 °C D 06
0to 1600 °C_ *1 R 01 0.0 to 100.0 °C D 07
R 0to 1769 °C_ *1 R 02 0.0 to 200.0 °C D 08
0to 1350 °C_ *1 R 04 0.0 to 300.0 °C D 09
0to 3200 °F  *1 R A1 0.0 to 500.0 °C D 10
0to 3216 °F  *1 R A2 -199.9 to +999.9 °F D A1
0to 1600 °C_ *1 S 01 -199.9 to +400.0 °F D A2
s Oto 1769 °C_ *1 S 02 2199.9 to +200.0 °F D A3
0to 3200 °F  *1 S Al -100.0 to +100.0 °F D A4
01to 3216 °F _ *1 S A2 2100.0 to +300.0 °F D A5
400 to 1800 °C B 01 0.0 to 100.0 °F D AB
B 0to 1820 °C_ *1 B 02 0.0 to 200.0 °F D A7
800 to 3200 °F B Al 0.0 to 400.0 °F D A8
0 to 3308 °F_ *1 B A2 0.0 to 500.0 °F D A9
0 to 800 °C E 01 -199.9 to +649.0 °C P 01
E 0 to 1000 °C E 02 JPt100 | -199.9 to +200.0 °C P 02
0 to 1600 °F E Al -100.0 to +50.0 °C P 03
0 to 1832 °F E A2 -100.0 to +100.0 °C P 04
0 to 1200 °C N 01 -100.0 to +200.0 °C P 05
N 0 to 1300 °C N 02 0.0 to 50.0 °C P 06
0 to 2300 °F N Al 0.0 to 100.0 °C P 07
0 to 2372 °F N A2 0.0 to 200.0 °C P 08
-199.9 to +400.0 °C *2 T 01 0.0 to 300.0 °C P 09
T -199.9 to +100.0 °C *2 T 02 0.0 to 500.0 °C P 10
-100.0 to +200.0 °C T 03
0.0 to 350.0 °C T 04
-199.9 to +752.0 °F *2 T Al Voltage input and Current input
-100.0 to +200.0 °F *2 T A2
100.0 to +400.0 °F *2 T A3 Code
0.0 to 450.0 °F T A4 Input type Input Range
0.0 to 752.0 °F T A5 o5V D0 7 o1
W5Re/ 0 to 2000 °C W 01 0o 10V DE * 5 01
W26Re 0 to 2320 °C W 02 Tto5 vV DC 0.0 to 3 o1
0 to 4000 °F W A1 100.0 %
0 to 20 mA DC 7 01
4 to 20 mA DC 8 01

*1: 0 to 399 °C/0 to 751 °F: Accuracy is not guaranteed.
*2:-199.9 to -100.0 °C/-199.9 to -148.0 °F : Accuracy is not guaranteed.
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6. TROUBLESHOOTING

This section lists some of the main causes and solutions for communication problems.
If you can not solve a problem, please contact RKC sales office or the agent, on confirming the type
name and specifications of the product.

Problem Probable cause Solution
Trouble with and imperfect contact of Check communication cables and
communication cable connectors.
No response | Incorrect communication speed Set the communication speed suitable for

the host computer by referring to "3.4
Communication speed setting" (P. 9).

Device address designation differs Make reassignment after checking the
device address by referring to "3.3
Device address setting" (P. 7).

Incorrect data bit configuration Make reassignment after checking the
data bit configuration by referring to "3.5
Data bit configuration setting" (P. 11).

Transmission line is not set to the Check a program on the host computer
receive state after data send side.
Incorrect identifier Make re-setting after checking the
EOT return identifier by referring to
The identifier of a function not added to | "MCommunication identifier list"
the controller is specified (P. 28).
BCC error Check BCC of the transmission data.
NAK return | Data exceeds the setting range Check a data range.
The identifier of a function not added to | Make re-setting after checking the
the controller is specified identifier by referring to
"mCommunication identifier list"
(P. 28).
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7. ASCII 7-BIT CODE TABLE (REFERENCE)

1

1

DEL

1

0

0

1

0

0

1

1

1

0

!

2

#
$

&

0

1

DC4

ETB
CAN

EM
SUB

ESC
FS

GS

RS

uUsS

0

0

SOH | DC1

STX | DC2

ETX | DC3
EOT

ACK | SYM
BEL
BS

HT

LF

VT

FF
CR
SO

SI

b7

b6

b5

1
2
3
4

6

b5tob7 | b4 1 b3 1 b2 bl
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MEMO
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