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Applications
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Steppers and coater developers
Stability with 1/1000 resolution and PFF
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¥ E (4-wire)

Large furnaces for PDP/LCD
Space-saving control for over 1000 loops with
open-board controllers.
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Sensor

controllers

/" Wire bonding machines

FZ110

MODBUS Communication — %
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Solar Cell Tunnel Furnace (CVD,PVD)
Lamp Heater Control
Detects non-linear load heater break

Sensor

input
Control

THV-A1
- -

Heater Break

Lamp Heater

Wet stations

Temperature data management
by PLC with program-free connection

MAPMAN

(Science - Medical )

Tunnel Furnace

Temperature ratio setting =~
by inter-controller communication

RS-485
Inter-controller communication JYENETLIS

| Ratio SV Ratio SV | Ratio SV Ratio SV

- FB Series
RB Series
(Slave)  (Slave) (Slave)  (Slave)

‘ Temperature Control

Incubators

Autoclaves and environmental
chambers
(Ramp/soak control)

PZ400/900

—_—

Temperature Control
Temperature Control
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Digital I/O and time signal
output
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Space-saving temperature control (SA200)
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Cascade temperature control of Reactor

[

Slave input
Master input

FZ400 |

Temperature Control
g —

Control output |

Environmental chambers

(Ramp/soak control of

temperature/humidity)
HMI

MODBUS
Communication

Program
Temperature Control
—

Humidity Control IS
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Digital I/O and time signal
output
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Autotuning.

(Food Processing)
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Packing and Sealing machines

MAPMAN
SRZ

Temperature Control 15
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PLC communication

PLC special command

Available with functions related to Cascade control and dedicated

Ovens and Fryers
Ramp/soak control

SA200

Protection for
over-temperature

g
‘ Temperature Control !.
-

RB100 FZ110

Fermentation 3
4 \ End

Cascade Control in Sterilizer/Autoclave

FZ400 Master
(Sterilizing temperature)

Slave

sl (Inside temperature)

Recorder

VGR-B100

Temperature measurement
of foods

Contact type
DP-350

LTM-100

Non-contact type

£ ~

( Plastic )
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Auto-temperature-rise of Extruder

* Auto-temperature-rise function achieves
temperature uniformity at ramp-up without
partial thermal expansion

Temperafure rise complefion

SRZ
[ MAPMAN J
PLC special
command
communication
[ MAPMAN J
‘l FB100 Inter-controller
communication

RS-485

Memory Area
(SV, PID parameter, etc)
No.1to 8 select —>

Control RUN/STOP —»

Extrusion machines

select

'
'
'
v

R (MODBUS)

. RB400

1 Select Switch l
| RUN STOP

! - L ]

|

. ©

Control RUN/STOP select
input

Control RUN/STOP
select

Memory Area select

Heat/Cool
Temperature Control L '
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Resin pressure control
Controls main motor RPM so that the resin pressure
at a nozzle can be constant. |J -

. CZ-200P.
D e

Resin pressure

P

° }‘

Internal
Gear Pumps

Pressure control

Automatization of Extrusion Lines

* Automatization using existing PLC instrumentation.

* Retrofitting of existing control system.

- ) Host PC

F! »
/ Ethernet

PLC Iﬂll

Digital I/0
Analog 1/0,

SRZ™ ™=

PLC Link
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Quick Reference Guide

Process/Temperature Controller

Temperature Controller

Process/Temperature Controller

+(0.1% of span + 1 digit)

FZ900/400/110 RZ400/100 RB900/700/500/400/100
Page 1-6 Page 1-16 Page 1-22
Appearance
+ Wide range display (5 digits) « Large high intensity LED. + Easy-to-read with large 11-segment LCD display
« Three indicators « Flexible Output Configuratione * The depth of 60mm (RB100 : 63mm)
« Two input control (FZ400/900) + USB communication (Loader communication) | *4 digital outputs (RB100 : 3 outputs)
Features « Easy-to-read with large 11-segment LCD display | * Close horizontal mounting + 2 digital inputs
« Level PID function + Easy fine tuning )
« Suppressing overshoot (Proactive function) + RUN/STOP key function o
+ USB communication (Front loader communication) + USB communication (Loader communication)
- Close horizontal mounting « Close horizontal mounting
Input TC, RTD, V DC, mV DC TC, RTD TC, RTD, V DC, mV DC
*Universal input *Universal input «For DC current input, connect a 250 Q resister
Sampling time 50msec 250msec 250msec
. TC, RTD ) . £(0.2% of reading + 1 digit) TC,RTD
Measuring +(0.1% of reading + 1 digit) +(0.2% of reading + 1 digit)
accuracy V DC, mADC V DC, mADC

+(0.2% of span + 1 digit)

Control method

Start-up/Autotuning brilliant Il PID, PI,PD, On/Off
Start-up/Autotuning brilliant Il Heat/Cool PID
Position proportional PID

Start-up/Autotuning PID, PI, PD, On/Off
Start-up/Autotuning Heat/Cool

Start-up/Autotuning PID, PI, PD, On/Off
Start-up/Autotuning Heat/Cool

Control output type

Relay, Voltage pulse for SSR, Current,
Voltage, Transistor

Relay, Voltage pulse for SSR, Current,
Voltage, Triac, Open collector

Relay, Voltage pulse for SSR, Current,
Voltage, Triac, Open collector

Communications

RS-422A,RS-485 ANSI or Modbus protocol
* FZ110 : RS-485 only

RS-485 ANSI or Modbus protocol

RS-485 ANSI or Modbus protocol

PLC direct communication

Mapman function (MITSUBISHI PLC Protocol)

Mapman function via COM-JE

Size

FZ110: 1/16 DIN (48x48x81mm)
FZ400 : 1/8 vertical DIN  (48x96x65mm)
FZ900 : 1/4 DIN (96x96x65mm)

RZ100 : 1/16 DIN (48x48x63mm)
RZ400 : 1/8 vertical DIN (48x96x60mm)

RB100 :
RB400 :
RB500 :

1/16 DIN (48x48x63mm)

1/8 vertical DIN (48x96x60mm)
1/8 horizontal DIN (96x48x60mm)
RB700 : 3/16 DIN (72x72x60mm)

RB900 : 1/4 DIN (96x96x60mm)

Event (Alarms) *1

4 (Temperature, Heater break, Loop break)

2 (Temperature, Heater break, Loop break

4 (Temperature, Heater break, Loop break) « RB100: 3

Analog retransmission

2-loop control, Cascade control

outputs 1 ! N/A !
Digital inputs  *1 FZ110 : 2, FZ400/900 : 6 N/A 2
Waterproof 1P65 IP66/NEMA4X IP66/NEMA4X
iti Remote setpoint settin Ti function (Simple P trol functi
égt(ijgh%rllafilmctions MuIti-MemoEy Area : 16 areas, Level PID imer function (Simple Program control function)

4 set values

Temperature Controller

Temperature Controller

Temperature Controller

+For DC current input, connect a 250 Q resister

CB900/700/500/400/100 CB903/403/103 SA200
Page 1-30 Page 1-36 Page 1-42
Appearance
SA200 SA201
« Bright, easy-to-read LED Display * Bright, easy-to-read LED Display + 1/32 DIN with dual display
« Autotuning or self-tuning PID control * Autotuning or self-tuning PID control « Autotuning or self-tuning PID control
- Autotuning Heat/Cool PID control . én?lﬂOg rg_trgatnlsm?m%n output « Autotuning Heat/Cool PID control
. ; * 9 alarm digital outputs « Analog retransmission output
Features RUN/STOP key function ) ) « Digital input/output <Al redgdispla (SA201) P
« Field programmable Reverse/Direct action « Control Run/Stop ke Yy (SF
. Close horizontal mountin _ p key . ) * RUN/STOP function (key and/or DI)
9 « Field programmable Reverse/Direct action + Ramp-to-setpoint
* SV1/SV2 transfer « Close vertical or horizontal mounting
Input TC, RTD, V DC, mV DC TC, RTD, V DC, mV DC TC, RTD, V DC, mV DC

«For DC current input, connect a 250 Q resister

«For DC current input, connect a 250 Q resister

Sampling time

500msec

500msec

500msec, 250msec (Selectable)

Measuring
accuracy

TC
+(0.3% of reading + 1 digit) or £2°C (4°F)
RTD

+(0.3% of reading + 1 digit) or £0.8°C (1.6°F)
V DC, mADC
1(0.3% of span + 1 digit)

TC
+(0.3% of reading + 1 digit) or £2°C (4°F)
RTD

V DC, mADC
+(0.3% of span + 1 digit)

+(0.3% of reading + 1 digit) or £0.8°C (1.6°F)

TC
+(0.3 % of reading + 1 digit) or +2°C (4°F)
RTD

+(0.3% of reading + 1 digit) or £0.8°C(1.6°F)
V DC, mADC
+(0.3% of span + 1 digit)

Control method

Autotuning PID, Self-tuning PID,
Autotuning Heat/Cool PID, PI, PD, On/Off

Autotuning PID, Self-tuning PID,
PI, PD, On/Off

Autotuning PID, Selftuning PID,
Autotuning Heat/Cool PID, PI, PD, On/Off

Control output type

Relay, Voltage pulse for SSR, Current,

Relay, Voltage pulse for SSR, Current,

Relay, Voltage pulse for SSR, Current,

Triac trigger Triac trigger
Communications RS-485 ANSI or Modbus protocol N/A RS-485 ANSI or Modbus protocol
__OpenNetwork | _______________ NA . NA__ | ___ NA_ ]
PLC direct communication N/A N/A N/A
CB100 : 1/16 DIN (48x48x100mm) CB103 : 1/16 DIN (48x48x100mm) 1/32 DIN (48 x 24x 100mm)
. CB400 : 1/8 vertical DIN (48x96x100mm) CB403 : 1/8 vertical DIN (48x96x100mm)
Size CB500 : 1/8 horizontal DIN (96x48x100mm) CB903 : 1/4 DIN (96x96x100mm)
CB700 : 3/16 DIN (72x72x100mm)
CB900 : 1/4 DIN (96x96x100mm)
Alarms 1 2 (Temperature, Heater break, Loop break) 3 (Temperature, Heater break, Loop break) 2 (Temperature, Loop break)
Analog retransmission N/A 1 1
outputs “
Digital inputs N/A 1 1
Waterproof IP66(CB100), IP65(CB400/500/700/900) IP66(CB103), IP65(CB403/903) 1P66
Addition?l . Peak-hold/bottom-hold, Dual setpoint,
optional functions PV ratio

*1 Maximum numbers of inputs/outputs vary depending on usage of other functions.
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Temperature Controller

S
Page 1-48

Process/Temperature Controller

Page 1-54

igh Accuracy Temperature Controller
REX-F9000
Page 1-66
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Appearance
+ DIN rail mounted 1/16 DIN with dual display | « High Accuracy with selectable sampling cycle time |« Brilliant PID control with enhanced autotuning
* Autotuning or self-tuning PID control * The depth of 60mm (FB100 : 74mm) » High resolution (0.001°C) and high accuracy + 0.05°C
* Autotuning Heat/Cool PID control « 4 configurable digital outputs (FB100 : 3 outputs) + 1-loop or 2-loop control
* Digital input/output « 7 configurable digital inputs (FB100 : 5 inputs) + Analog retransmission output
. ,an{olg retransmls?on output * Multi-memory areas (8 sets of control parameters) |- Digital input
+ Digital communications » Ramp/soak control  Auto/Manual (front panel and/or DI
Features * RUN/STOP function (key and/or DI) « Inter-cntroller Communication » Power feed f(grwardp )
* Ramp-to-setpoint « Universal Input « 3 Decimal place display
+ USB communication (Loader communication) » Digital communications
« Close horizontal mounting
TC, RTD, V DC, mV DC o
Input « For DC current input, connect a 250 Q resister TC,RTD, VDC, mvV DC RTD (0.000 to 50.000°C)
Sampling time 500msec, 250msec (Selectable) 100msec (50msec/250msec is selectable) 100msec
f TC : (1% of reading + 1 digit) or +2°C (4°F) TC, RTD : +(0.1% of reading + 1 digit)
g"cecisrgg;‘g RTD : (0.3% of reading + 1 digit) or 0.8°C (1.6°F))  V DC, mADC : £(0.1% of span + 1 digit) 0.05°C

V DC, mADC : #(0.3% of span + 1 digit)

Control method

Autotuning PID, Self-tuning PID,
Autotuning Heat/Cool PID, PI, PD, On/Off

Start-up/Autotuning brilliant Il PID, PI,PD, On/Off
Start-up/Autotuning brilliant Il Heat/Cool PID
Position proportional PID

Autotuning brilliant PID

Control output type

Relay, Voltage pulse for SSR, Current,

Relay, Voltage pulse for SSR, Current,
Voltage, Open collector

Voltage pulse for SSR, Current

Communications

RS-485 ANSI or Modbus protocol

RS-232C,RS-422A,RS-485 ANSI or Modbus protocol
» FB100:RS-485 only

RS-485 ANSI protocol

DeviceNet via COM-JH, Profibus via COM-JG,
Reaihai IR AT GC-Link via CON-JC, Ethernet (Modbus/TCP) viaCOMAL | ]
PLC direct N/A Mapman function via COM-JE N/A
communication
FB100 : 1/16 DIN (48x48x74mm)
Size 1/16 DIN (48 x 48 x 70mm) FB400 : 1/8 vertical DIN (48x96x60mm) 1/4 DIN (96x96x100mm)
FB900 : 1/4 DIN (96x96x60mm)
Alarms i 2 (Temperature, Loop break) 4 (Temperature, Heater break, Loop break) + FB100: 3 2 (Temperature)
Analog retransmission 1 1 1
outputs il
Digital inputs  *1 1 7 <FB100:5 1
Waterproof P66 IP66/NEMA4X N/A
” Rear terminal socket for panel mounting Remote setpoint setting (FB400/900 :Standards)
Additional Digital contact input for external switching Power feed forward (FB400/900 only) Power feed forward function

optional functions

Inter-controller Communication (Automatic temperature rise

Cascade control, Temperature ratio setting, Group STOP/RUN)

Process/Temperature Controller

Temperature Controller

Temperature Controller with Built-in SSR

GZ900/400 REX-C900/700/400/410/100 SB1
Page 1-70 Page 1-86 Page 1-82
HB00)
Appearance m =
* Wide range display (5 digits) * Autotuning Heat/Cool PID control « Direct Connection to Load (with Built-in SSR)
* Three indicators * Field programmable Reverse/Direct action (Max. 7A)
+ Two input control + Numerous control outputs + Can be supplied with pipe wrapping type,
F + Easy-to-read with large 11-segment pipe hanging type, DIN-rail mounting type,
eatures LCD display . ) or panel mounting type.
» Suppressing overshoot (Proactive function)
» USB communication (Front loader communication)
* Close horizontal mounting
Input TC,RTD, VDC, mV DC -Universal input TC, RTD, VDC, mV DC TC (K, J 0 to 800°C), RTD (Pt100 0 to 400°C)
Sampling time 10msec 500msec 250msec
Measuring TC. RTD : +(0.1% of reading + 1 diqit TC : +(0.5% of reading + 1 digit) or +3°C (6°F)
accuracy Ve - +(0.1% of span + 1%“);“) RTD :#(0.5% of reading + 1 digit) or +0.8°C (1.6°F) +(0.3% of reading + 1 digit)

V DC, mADC : (0.5% of span + 1 digit)

Control method

Start-up/Autotuning brilliant Il PID, PI,PD, On/Off
Start-up/Autotuning brilliant II Heat/Cool PID

Autotuning PID
Autotuning Heat/Cool PID, PI, PD, On/Off

Autotuning PID

Control output type

Relay, Voltage pulse for SSR, Current,
Voltage, Transistor

Relay, Voltage pulse for SSR, Current

Triac (SSR), Max 7A

Communications | RS-422A,RS-485 ANSI or Modbus protocol N/A RS-485 ANSI or Modbus protocol
_OpenNetwork | ________ NA__ . NA____ | NA_ ]
PLC direct i
e o Mapman function (MITSUBISHI PLC Protocol) N/A N/A
GZ400 : 1/8 vertical DIN  (48x96x65mm) REX-C100 : 1/16 DIN (48x48x100mm)
GZ900 : 1/4 DIN (96x96x65mm) REX-C400 : 1/8 vertical DIN  (48x96x100mm)
Size REX-C410 : 1/8 horizontal DIN (96x48x100mm) 57x103x44mm
REX-C700 : 3/16 DIN (72x72x100mm)
REX-C900 : 1/4 DIN (96x96x100mm)
Alarms “1| 4 (Temperature, Heater break, Loop break) 2 (Temperature, Heater break, Loop break) 2 (Temperature, Loop break)
Analog retransmission
outputs 4 1 N/A N/A
Digital inputs  *1 6 N/A 1
Waterproof P65 N/A N/A
Additional Remote setpoint setting

Multi-Memory Area : 16 areas

optional functions

2-loop control, Cascade control

Inter-controller Function (SB Link)

1-2



Quick Reference Guide

T Ramp/Soak Ramp/Soak
yP Temperature Controller Process/Temperature Controller
p p
Model PZ400/900 PF900
Page 1-90 Page 1-94
Appearance
« Wide range display (5 digits) « High accuracy ramp/soak controller
+ 16-pattern x 16-segment : Hg :g ?gﬁatstsgrﬁents
(pattern link possible) (Up to 99 segments per pattern.
+ Autotuning PID control Pattern link possible)
* Autotuning Heat/Cool PID control |, Autotuning PID control
* Autotuning Position proportional | . aAytotuning Heat/Cool PID control
PID control (Without FBR) + Position proportional PID control for valve
Features * Auto/Manual, Fixed setpoint control | , 4 time-signal or 4 segment signal outputs
* 4 digital outputs (maximum 8 points)
+ 6 digital inputs + 11 digital inputs
* Universal input « Universal input
* Analog retransmission output « Segment PID or 8-level PID
+ USB communication « Auto/Manual, Fixed setpoint control
(Loader communication) « Inter-controller Communication
+ 8-level PID » USB communication (Loader communication)
« NEMA type 3 : IP55
Input TC, RTD, V DC, mV DC, mADC TC, RTD, VDC, mV DC, mADC
Sampling time 50msec 100msec (50msec/250msec is selectable)
Measuring TC, RTD : £(0.1% of reading + 1 digit) TC, RTD : +(0.1% of reading + 1 digit)
accuracy VDC, mADC : £(0.1% of span + 1 digit) | v DC, mADC : +(0.1% of span + 1 digit)

Control method
Position proportional PID

Start-up/Autotuning brilliant Il PID, PI,PD, On/Off
Start-up/Autotuning brilliant Il Heat/Cool PID

Autotuning PID, PI,PD,On/Off
Autotuning Heat/Cool PID
Autotuning Position proportional PID

el @iy Voltage, Transistor

Relay, Voltage pulse for SSR, Current,

Relay, Voltage pulse for SSR, Current,
Voltage

Communications Modbus protocol

RS-422A,RS-485 ANSI or

RS-232C,RS-422A,RS-485
ANSI or Modbus protocol

Open Network

PLC direct communication| Mapman function (MITSUBISHI PLC Protocol)

N/A

PZ400 : 1/8 vertical DIN  (48x96x65mm)

optional functions

1-3

Size PZ900 : 1/4 DIN (96x96x65mm) 1/4 DIN (96x96x80mm)
Alarms *1 | 4 (Temperature, Heater break, Loop break) | 4 (Temperature, Heater break, Loop break) |
Analog retransmission 1 1
outputs 1
Digital inputs ™ 6 1
Waterproof IP65 NEMA type 3 : IP55
Additional 3 point program pattern outputs

(Output program function)

*1 Maximum numbers of inputs/outputs vary depending on usage of other functions.

Type Multi-Loop Temperature Controller
Model MA900/901
Page 1-132
Appearance
* 1/4 DIN size multi-loop controller
* 4 loops MA900 (Heat/Cool available)
« 8 loops MA901
Eeaiimes « Autotuning PID control
«Up to 3 alarms
* Multi-memory areas
(8 sets of control parameters)
« Digital communications
Input TC, RTD, VDC
Sampling time 500msec

Measuring
accuracy

TC : +(0.3% of reading + 1 digit) or +£2°C (4°F
RTD : +(0.3% of reading + 1 digit) or +0.8°C (
V DC, mADC : +(0.3% of span + 1 digit)

)
1.6°F)

Control method

Autotuning brilliant PID, PI, On/Off
Autotuning Heat/Cool brilliant PID

Control output type| Relay, Voltage pulse for SSR, Current, Voltage

RS-232C/RS-422A/RS-485 ANSI or Modbus protocol

optional functions

Three-phase Heater Break Alarm

Communications
| OpenNetwork | _ _____________NA______________|
PLC direct
communication N/A
Size 1/4 DIN (96x96x100mm)
Alarms *1 | 3 (1 Standard, Temperature, Heater break, Loop break)
Analog retransmission
outputs 1 NIA
Digital inputs 5
Waterproof ~ *1 IP65
Additional

*1 Maximum numbers of inputs/outputs vary depending on usage of other functions.



Quick Reference Guide

Module type Module type High-Speed sampling time ~ Modular multi-loop process/temperature
Process/Temperature Controller Process/Temperature Controller controller
SRz SRX SR Mini HG SYSTEM
Page 1-106 Page 1-118 Page 1-126
Appearance
+ DIN-rail mounted multi-loop controller « DIN-rail mounted high accuracy multi-loop  |* DIN-rail mounted multi-loop controller
» Maximum 4 loops per module controller * Maximum 2 loops per module
* Maximum 64 loops per system + 25 ms high-speed sampling time for high + Maximum 320 loops per system
« Start-up tunig and Autotuning Brilliant Il PID control | accuracy + Autotuning Brilliant PID control
« Start-up tunig and Autotuning Heat/Cool + Maximum 2 loops per module * Autotuning Heat/Cool Brilliant PID control
Brilliant Il PID control + Maximum 62 loops per system + Standard color-operation panels with
Features « Profibus, DeviceNet, CC-Link, Ethernet, « Autotuning Brilliant PID control preinstalled temperature control screens
MECHATROLINK communication + 16-pattern x 16-segment ramp soak control  |*ANSI or Modbus protocol
* ANSI or Modbus protocol + ANSI or Modbus protocol * CC-Link communication .
« USB communication (Loader communcation) « DI, DO modules « PLC direct communication (MAPMAN function)
- DI/DO, CT, COM (Communication Extension) modules +Al, AO, DI, DO modules
» Motor speed and conveyor speed control
Input TC, RTD, VDC, mADC TC,RTD, VDC, mADC TC,RTD, VDC, mMADC
Sampling time 250msec 25msec 500ms, 100ms (high accuracy module)
Measuring TC, RTD : £(0.2% of reading + 1 digit) TC,RTD: +(0.1% of reading + 1 digit) Standard type : +(0.3% of span + 1 digit)
accuracy V DC, mA DC : £(0.2% of span + 1 digit) V DC, mADC : £(0.1% of span + 1 digit) High accuracy type : +(0.1% of span + 1 digit)

Control method

Start-up/Autotuning brilliant Il PID, PI,PD, On/Off
Start-up/Autotuning brilliant [IHeat/Cool PID
Position proportional PID

Control output type

Autotuning brilliant PID, PID, PI, On/Off

Autotuning brilliant PID, PI, On/Off,
Autotuning Heat/Cool brilliant PID

Relay, Voltage pulse for SSR, Current,
Voltage, Open collector

Relay, Voltage pulse for SSR, Current, Voltage

Relay, Voltage pulse for SSR, Current, Voltage, Triac,
Open Collector

Communications

RS-485 ANSI or Modbus protocol

RS-485 ANSI or Modbus protocol

RS-232C/RS-485 ANSI or Modbus protocol

Open Network

PLC direct communication

DeviceNet via COM-JH

CC-Link via COM-JC,

Ethernet (Modbus/TCP) via COM-JL
Ethernet (Ethernet/IP) via COM-ML
MECHATROLINK via COM-MY

Mapman function (Z-COM or Z-TIO-C/D)

DeviceNet : X-TIO-J,
CC-Link : X-TIO-L

Mapman function (X-TIO-R)

H-PCP-J Mapman function

Size

Terminal Type :  30x100x85mm
Connector Type : 30x100x76.9mm

X-TIO (2-loop) basic module : 40.5x125x110mm
X-TIO (2-loop) extension module : 30x125x110mm

H-PCP-A module : 48x96x100mm
H-TIO-B (2-loop) module : 24x48x100mm

Event (Alarms)

*1

4 (Temperature, Loop break), Heater break,

2 (Temperature), Heater break, Loop break

2 éStandard: Temperature, Heater break, Loop break),
additional alarms possible

Analog retransmission N/A N/A 2 or 4 per AO module
outpufs “
Digital inputs "1 8 per DI/DO module 12 or 16 per DI module 8 per DI module
Waterproof N/A N/A N/A
Additional « Operation Panel : OPC-TS2060

optional functions

» Compact setting display unit : OP10

Cascade, motor speed and conveyor
speed control

Jsjjonuog [eybia
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FZ110
FZ400
FZ900
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O General Description I

The FZ Series is a high performance process controller with 0.1% of accuracy, advanced control, loader communication, 2 inputs in short

depth housing.

Applications include various plastic machines (extruders, injection machine, etc), electric furnaces, semiconductor, food processing,

environmental chambers and many others.

O Peawres MENNST

v Three Indicators (FZ400/900)

v¢ Thin bezel

¥« Measuring Accuracy : £0.1% of reading
v Sampling Time : 0.05 sec.

¥¢ Selectable Control method (Heat/Cool)
¥ Two Input Control (FZ400/900)

Three Indicators (FZ400/900)
FZ400 FZ900

~<—pV

~+— 3V

~&— + MV : Control Output
* TIME

: Memory Area Soak Time

+CT

: Current Transformer Input

Enables display of load
factor of the heater
controlling the process
and detects potential

errors at an early stage.

Selectable Display

Front Loader Communication Port

All models are supplied with a front loader port as standard.
Configuration software can be used without removing the
controller from the panel.

Easy Data Management
Communication Tool

PROTEM 2

Data monitoring, setting, storage,
copy, transfer, logging, and report
creation

Front Loader Communication Port

The power to COM-KG is supplied
from the PC via the USB
port so no power supply is necessary.

Simply download "PROTEM2"

from the RKC Instrument website

(www.rkcinst.com).
. USB Communication

© Converter

COM-KG

» Sold separately

Numerous inputs and outputs

® FZ400/900

+ ANSI, MODBUS communication
* MITSUBISHI PLC communication

Universal input : f
Up to 2 points f Up to 3 points
Thermocouple * RTD —p - g Output
DC voltage * DC current,
— + Control Output
Measuring input, ‘ (Heat, Cool, Heat/Cool,

Remote setting input Position proportioning)
* Analog retransmission output

« Event output

> B R Up to 4 points

Up to 6 points
Digital input
Digital output

CLoader communicatiorD

Communication

Universal input + ANSI, MODBUS communication

Thermocouple « RTD } MITSUBISHI PLC communication UP to 3 points
DC voltage « DC current
Measuring input \ = Output
l~ Control Output

Remote setting input » (Heat, Cool, Heat/Cool,

Position proportioning)
Up to 3 points x4 n

® FZ110

* Analog retransmission output
. * Event output
Digitalinput ) #*¥ = A o2 points
(Loader communication)

*1 The number of inputs/outputs is limited depending on the specifications.

Easy maintenance

Digital output

(FZ400/900)

The internal assembly of the FZ400/900 Series can be
removed from the front.

e luch T T
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2 Inputs for various applications

Suppresses fluctuations due to overshoot
and external disturbance.

Proactive Function

2 Loop Control

Hot Press

< Suppressing Overshoot >

1. Startup (power on,

P.A. : Proactive

2. Set value (SV) change, 3. When external

CH2 Control Output IL!l .>
e SHT Control Output ‘ T )

Cascade Control (Control Loop Combination Function)

Available with functions related to Cascade control and dedicated
Autotuning.

Master
Sterlllzmg temperature) r

i
InS|de temperature) = ﬂ

Autoclave/Sterilizer

Control with PV select

This is a function to switch between Input 1 and Input 2 at a preset
temperature.
« This function may be appropriate in such an application where a

Ramp control

disturbance occurs

control stop to start)

thermocouple (whose operating temperature range is relatively low)

and a radiation pyrometer (which can be used for high temperature
applications) are used being switched between them.

Automatic Selection
Input 2 (Pyrometer)
Input 1 (Thermocouple )

—| Digital Input
« Also switchable by | ‘
digital input signal [ L
Control Output ¢,

Math Control
This is a function to control to maintain constant difference between PV of
Input 1 and Input 2.

High Temperature Reactor

Precision Processing Machine
Input 2 B 1
(Internal temperature)

Input 1
(Outside air temperature)

Display Customization (Parameter Select Function)

Select and display only necessary parameters.

“Set Value * Event 4” =

Set value

Event 1

1/ L Event 2

| Event 3

Event 4
Proportional Band
Integral Time
Derivative Time
Control Response
Proactive intensity
FF Amount

Inverting the Input Function oc votage/current inpu

The proportional relation between the input current (voltage)
and the displayed value can be inverted.

Example
Input : 4 to 20mA, Range 0 to 100
0

v Normal : 4mA - 0 display
|nveﬁ/) 20mA - 100 display
Range / Invert: 4mA - 100 display
(Display) X 20mA - 0 display
N\
2 X
0
4mA Input ~ 20mA

T T i =
No PA Function ("P.A. Function ) | | No PAFunction —pa=Froien No PA F“nCt'O”\
S\ N — N P.A. Function )
o
/ ,/ A
II (PAlntensity: Max) - / (PA Intensity: Max \ //
I/ / ( PA Intensity: May)
syf ]
Proactive Intensity setting : 0: No function, 1 (Min), 2, 3, 4(Max), Default setting : 2
<Bottom suppression function>
Determinatior T T . .
point YR When the input fluctuation by
A Function ) external disturbance is detected,
High Side ) lthe amount Ohf FF (Feed florward)
Low Side // is added to the output value to
) \ / suppress the Bottom.
@@_’ No PA Funct[@n
Control output —_—

FF amount start

« Adding the FF amount can be triggered by
either DI or communication

Ramp/Soak Program Control

Up to 16-segment ramp/soak control is available by using the
Memory Area function (area soak time, link area number,
ramp-to-setpoint Up and Down).

Measured value
(PV)

A Area 2
Area 2 jaSoaktime _,,
Set value (SV)
¥~ Area3

Ramp-to-setpoint
(Down)

Area 1 i

Set value (SV)[ o-setpoint

&~ Ramp-to-setpoint Area 3
Area 3 (Up) ) Soak time
Set value (SV) '
Area1 | Area2 Area 3 o

Programless connection to PLCs

A PLC special protocol (MAPMAN) function becomes

a Master Unit to PLC, and automatically stores temperature
data into registers in a PLC.
This enables easy handling of temperature control system to
the exiting PLC system is available.

MITSUBISHI
MELSEC series

MAPMAN

Programless
connection

RS-422A/RS-485

(MITSUBISHI PLC Protocol :
QnA compatible, 3C frame (type 4))
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Q Specifications  EG—

Autotuning Method

Input a) For PID control (Direct action/Reverse action) =4
b) For Heat/Cool PID control (For extruder, air cooling type) 49,
Number of inputs c¢) For Heat/Cool PID control (For extruder, water cooling type) 8,
FZ400/FZ900 : Max. 2 points * Isolated between each channel d) For Heat/Cool PID control Q
FZ110 : 1 point e) For cascade control §
Input Startup tuning =
Universal input The condition to activate Startup Tuning is selectable among a) to g) <)
a) Group 1 a) At power-on, one-time tuning
Thermocouple  : K, J,R, S, B, E, T, N (JIS/IEC), PLII (NBS), b) Qt SV change, gnse\-/tlmhe tuning )
W5Re/W26Re, PR40-20 (ASTM), U, L (DIN) c) At power-on an change, one-time tuning
«Influence of external resistance : Approx. 0.18uV/Q d) At power-on, always on
«Input break action : Up-scale / Down-scale (Selectable) e) At SV change, always on
RTD : Pt100 (JIS/IEC), JPt100 (JIS) f) At power-on and SV change, always on
«Influence of input lead resistance : Approx. 0.006[%/<] of reading g) Function off
«Maximum 100Q per wire (Not available for Heat/Cool PID control type)
«Input break action : Up-scale Proactive Function
L°|W voltage : 0 to 10mV DG, 0 to 100mV DC Proactive function suppresses overshoot and provides fast and stable
«Input break action : Up-scale / Down-scale (Selectable) control
b) Group 2 ’
High voltage : 0 to 1V DC, 0 to 5V DC, 1 to 5V DC, 0 to 10V DC, Level PID Function
-5to +5V DC, -10 to +10V 8 types of PID parameters are selectable according to the position of
*Input break action : Value around 0V the Set value (SV) or the Measured value (PV).
c) Group 3 a) Number of levels : 8 levels (PID memory group 1 to 8)
Current : 4 to 20mA DC, 0 to 20mA DC b) Stored parameters :
*Input break action : Value around OmA Proportional band (Heat side/Cool side), Integral time (Heat side/Cool side),
s ling Ti Derivative time (Heat side/Cool side), Control response, Overlap/Deadband,
ampsmg ime Manual reset, Proactive intensity, FF amount, LBA time, LBA dead band,
sec Output limiter High/Low (Heat side/Cool side)

+ When Input 2 is configured for 2-loop control or cascade control: 0.1 seconds.
Major Setting Range

Input Digital Filter ) Set value : Same as input range.
0.1to 100.0 sec (OFF when 0 is set.) Proportional band : 0(0.0) to input span (Temperature input)
PV Bi 0.0 to 1000.0% of span (Voltage, Current input)
1as (ON/OFF control when P = 0)
-span to +span « Differential gap at ON/OFF control
PV Ratio (High/Low individual setting) :

Temperature input : 0(0.0) to span (°C,°F)
0.500 to 1.500 Voltage/Current input : 0.0 to 100.0% of span
Inverting the Input Integral time : 0 to 3600 sec, 0.0 to 3600.0 sec or

b . ’ . 0.00 to 360.00 sec (PD control when | = 0)
If the instrument is a current/voltage input type, the proportional (Heat/Cool individual setting) (selectable)

gczlﬁt;?enigsé\:vtzgn the input current (voltage) and the displayed value Derivative time : 0 to 3600 sec, 0.0 to 3600.0 s6C or
’ 0.00 to 360.00 sec (Pl control when | = 0)
Square Root Extraction . ) (Heat/Cool individual setting) (selectable)
Equation : PV = {{Input value x PV ratio + PV bias Cool-side proportional band : 1(0.1) to input span (Temperature input)
Low level cut OFF(: 0.00 to 25.00% of span ) 0.1 10 1000.0% of span (Voltage, Current input)
Deadband/Overlap : -span to +span (Temperature input)
f -100.0 to +100.0% of span (Voltage, Current input)
Performance Control response : Slow, Medium, Fast
Ramp-to-setpoint : 0 to span per Time
! (Time is selectable between 1 and 3600 sec)
Measuring Accuracy Output limiter : -5.0 to +105.0% (High/Low individual setting)

a) Thermocouple
Type :K,J, T, E, U, L
Less than -100°C (-148°F) : £1.0°C [1.8°F] [Approximate value]
-100 to 500°C (-148 to 932°F) : +0.5°C [0.9°F]
TMO:;e. t“ag5go;?_|(|9?ﬁ;?eﬁv%gg°e°f Reading Proportional cycle time : 0.1 to 100.0 sec.
Lass than 0°C (32°F) - 2.0°C (3.6°F) [Approximate value] Cool-side proportional cycle tme -
0 to 1000°C (32 to 1832°F) : +1.0°C [1.8°F] Manual reset : _1-00?0 o ;153%-%

More than 1000°C (1832°F) : £0.1% of Reading Output at control stop mode : -5.0 to 100.5% (Heat/Cool individual setting)

Cool-side output limiter : -5.0 to +105.0% (High/Low individual setting)
Output change rate limiter : 0.0 to 100.0%/sec. (Up/Down individual setting)
Cool-side output change rate limiter :

0.0 to 100.0%/sec. (Up/Down individual setting)

Type : B
Less than 400°C (752°F) : £70.0°C [+126°F] [Approxnmate value] i o
400 to 1000°C (752 to 1832°F) : £1.4°C [2.5°F] Motor Valve Control (Position proportioning control type only)
More than 1000°C (1832°F) : £0.1% of Reading Motor time : 5 to 1000 sec. (full open to full close)
Type : PR40-20 Integral output limiter : OFF, 0.1 to 200.0% of motor time
Less than 400°C (752°F) : +20.0°C [+36° F] [Approxmate value] Neutral zone : 0.11010.0%
400 to 1000°C (752 to 1832°F) : £1.0°C [2.5°F] Differential gap : 0.1t05.0%
More than 1000°C (1832°F) : +0.1% of Reading Valve action at a stop mode :a) CLOSE : OFF, OPEN : OFF
Cold junction temperature compensation error b) CLOSE : ON, OPEN : OFF
+0.5°C (0.9°F) [at 23°C +2°C(73.4°F+3.6°F)] c) CLOSE : OFF, OPEN : ON
Within £1.5°C (+ 2.7°F) «a), b), c) is selectable.

[Between -10 and +55°C (14 to 131°F)]
b) RTD
Less than 200°C (392°F) : £0.2°C [0.4°F]
More than 200°C (392°F) : +0.1% of Reading
c) DC voltage and DC current

Cascade control (Control loop combination function) « FZ400/900 only.
The instrument with dual inputs can perform Cascade control by itself.
a) Master/Slave: Input 1: Master, Input 2: Slave
b) Control mode: Cascade control, Master single, Slave single

0.1% of span « Selectable.
+Display accuracy:ls equal to the above accuracy with the value below Memory area
the minimum resolution rounded up. . a) Number of memory area : 16 memory areas
+Close horizontal mounting error : £1.5°C (+2.7°F) b) Setting item : Set value (SV), Ramp-to-setpoint (Up/Down), Output limiter

High/Low [Heat/Cool], Soak time, Linking area number,
Event set values 1 to 4, Remote/Local select,
Auto/Manual select, MV value, Area trigger select,
Proportional band (Heat/Cool), Integral time (Heat/Cool)

Insulation Resistance
More than 20MQ (500V DC) between measured terminals and ground
More than 20MQ (500V DC) between power terminals and ground

Dielectric Strength Derivative time (Heat/Cool), Control response parameter,
00V AC for one minute between measured terminals and ground Manual reset, Overlap/Deadband, Proactive intensity,
1500V AC for one minute between power terminals and ground EEABF(}TOU(?& antrol loop break alarm (LBA) time,
eadban
Control c) Method of area select : Key operations/Communication function/External

contact signal/Area soak time/Event function.
d) Memory area link function

Control Method Area soak time : 0 hr 00 min to 99 hr 59 min, 0 min 00 sec to 199min 59 sec
a) Brilliant 11 PID control ) . 0 min 00 sec to 9 hr 59 min 59 sec (FZ400/900 only)
«Available for reverse and direct action. Linking area number : 0 to 16

b) Brilliant PID control (Heat/Cool type)

c) Position proportioning control without feedback resistance.

d) Cascade control (With control loop combination function)
«a), b), c), d) is selectable.

1-8
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Output (OUT)

Number of Output
Up to 3 points (OUT1, OUT2, OUT3)

Output Signal
OUT1, 2 : Relay contact output, Voltage pulse output, Current output,
Continuous voltage, Transistor output
OUT3 : Voltage pulse, Current output (Universal output)

Output Items
Control output, HBA output, Event output

Output Type

Relay contact output (1), [OUT1, OUT2 of FZ110]

a) Contact type : 1a contact, 250V AC 3A, 30V DC 1A (Resistive load)

b) Electric life : 100,000 operations or more (Rated load)

¢) Mechanical life : 20,000,000 operations or more (Switching: 300 times/min)
Relay contact output (2), [OUT1 of FZ400/900]

a) Contact type : 1c contact, 250V AC 3A, 30V DC 1A (Resistive load)

b) Electric life : 300,000 operations or more (Rated load)

¢) Mechanical life : 50,000,000 operations or more (Switching: 180 times/min)
Relay contact output (3), [OUT2 of FZ400/900]

a) Contact type : 1a contact, 250V AC 3A, 30V DC 1A (Resistive load)

b) Electric life : 300,000 operations or more (Rated load)

¢) Mechanical life : 50,000,000 operations or more (Switching: 180 times/min)
Voltage pulse output (1), [OUT1, OUT2 of FZ110/400/900]

0/12V DC (Load resistance : More than 500€)
Voltage pulse output (2), [OUT3 of FZ110/400/900]

0/14V DC (Load resistance : More than 600€2)
Current output

4 to 20mA, 0 to 20mA (Load resistance : Less than 500€2)
Continuous voltage output

0to 5V DC, 1to 5V DC, 0to 10V DC (Load resistance : More than 1kQ)
Transistor output

a) Load voltage : Less than 30V DC

b) Load current : Less than 100mA

Digital Output (Optional)

Number of Sub Output
FZ110: Up to 2 points (DO1,D02) +Optional
FZ400/900: Up to 4 points (DO1 to DO4)
*DO1:Standard, DO2 to DO4 : Optional

Output ltems
Event output, Heater break alarm (HBA), FAIL

Output Type
Relay contact output
a) Contact type : 1a contact, 250V AC 1A, 30V DC 0.5A (Resistive load)
b) Electric life : 150,000 operations or more (Rated load)
¢) Mechanical life : 20,000,000 operations or more
(Switching: 300 times/min)

Event (Alarm)

Number of Event Setting
Up to 4 points (Event 1 to 4)

Alarms
Type : Process high, Process low, Process high/low*1, Deviation high,
Deviation low, Deviation high/low*1, Band*1, Set value high,
Set value low, Set value high/low, MV value high (Heat/Cool),
MV value low (Heat/Cool), FBR input
*1: Two types of alarm settings are field-selectable.
1. Independent high and low settings.
2. Common high/low setting
(Factory setting, unless specified in alarm code when ordering)
* Hold/Re-hold action, Delay timer, Energized/de-energized
action, Interlock (latch) function, Alarm lamp ON condition
available.

Control loop break alarm (LBA)
LBAtime : 0 to 7200 sec (LBA is OFF when O is set.)
Dead band : 0 to input span

Heater break alarm (HBA)
a) Number of alarm : FZ110: 1 point,
FZ400/900 2 points (1 point per CT input)

b) Setting range : 0.0 to 100.0A
(0.0: HBA function OFF [Current value monitoring is still available])
» CT does not detect current value when the control output ON time

or control output OFF time is less than 250 ms.

c) Delay times : 0 to 255 times

* Heater break alarm is available for time proportioning output only.

Output logic calculation
OR logic calculation from event 1 to 4, HBA1/2, LBA1/2
Input abnormal 1/2 (High/Low)

Q Specifications I EG—G—

Digital Input

Number of Inputs
FZ110 : Up to 3 points (DI 1 to 3)
FZ400/900 : Up to 6 points (DI 1 to 6)

Input Rating
Non-voltage contact input

(Optional)

Functions
Run/Stop, Auto/Manual (Input 1/Input 2 : Common/Individual*)
Remote/Local (Cascade mode select*, PV select*,
2-loop control*/Differential temperature control*), Interlock release,
Peak/Bottom hold reset (Input 1/Input 2 : Common/Individual*)
Autotuning ON/OFF (Input 1/Input 2 : Common/Individual*)
Unlock/Lock, Direct/Reverse action, Area select, Area jump
* FZ400/900 only

Remote Setpoint Input (Optional)

Input
DC voltage (High) : 0to 1V DC, 0 to 5V DC, 1 to 5V DC,
0to 10V DC, -5 to +5V DC, -10 to +10V DC
«Input impedance : More than 1TMQ
4 to 20mA DC, 0 to 20mA DC
«Input impedance : 50MQ
DC voltage (Low): 0to 100mV DC, 0 to 10mV DC
(FZ400/900 only) «Input impedance : More than 1MQ
« Universal input
* FZ110:PV input and remote setpoint input are not isolated.
FZ400/900:PV input and remote setpoint input are isolated.

Sampling time
0.05 sec

DC current :

Accuracy
0.1% of input span

RS Digital Filter
0.1 to 100.0 sec (OFF when 0 is set.)

RS Bias
-span to +span

RS Ratio
0.001 to 9.999

Analog Retransmission Output (Optional)

Number of Outputs
1 point

Output types
Measured value (PV), Deviation (DEV), Set value (SV), Measured
value (PV), Set value (SV), Manipulated value (MV),
Deviation (between PV and SV), Current transformer (CT) input
value, Measured value (PV) of differential temperature input
« Selectable

Output Signal
Current output (OUT1, OUT2, OUT3) » OUT3 : FZ400/900 only
410 20mADC, 0to 20mADC (Load resistance : Less than 600€2)
Continuous voltage output (OUT1, OUT2)
0to 5V DC, 1to 5V DC, 0to 10V DC (Load resistance : More than 1k<)

Output Scaling

a) Measured value (PV): Same as measured range

b) Deviation : -Input span to +Input span

c) Set value (SV) : Same as measured range

d) Manipulated value (MV) : -5.0 to +105.0%

e) Current transformer (CT) input value: 0.0 to 100.0 %

f) Measured value (PV) of differential temperature input:

-(Input 1_Input span) to +(Input 1_Input span)

Communications (Optional)

Number of communications : 1 point

RS-485, RS-422A
*RS-422A: FZ400/900 only

2400, 9600, 19200, 38400, 57600 BPS

Communication method :

Communication speed :

Protocol : ANSI X3.28(1976) 2.5 A4
MODBUS
PLC communication (MAPMAN)
Bit format
Start bit : 1
Data bit : 7or8 <For MODBUS 8 bit only
Parity bit : Without, Odd or Even
Stop bit : 1or2
Maximum connection : 31 units
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Loader communication (Standard)
Protocol : ANSI X3.28 sub-category 2.5 A4
Communication speed : 38400bps
Connection : 1 unit
Method of connection : Exclusive cable (COM-K2)
(Optional)

Feedback resistance (FBR) input -rz400/900 only

Resistance value

Standard : 100 to 10kQ (factory default 135Q)
Sampling time

0.5 sec

General Specifications

Waterproof/Dustproof (Optional)
IP65 (IEC60529)
» Waterproof/Dustproof protection only effective from the front in panel
mounted installation.
* When the front loader connector cover is not installed: IPO0O

Supply Voltage
a) 85 to 264V AC (Including supply voltage variation)
[Rating : 100 to 240V AC] (50/60Hz selectable)
b) 20.4 to 26.4V AC (Including supply voltage variation)
[Rating : 24V AC] (50/60Hz selectable)
c) 20.4 to 26.4V DC (Ripple rate 10% p-p or less) [Rating:24VDC]

Power Consumption
a) 100 to 240V AC type
FZ110 : Max. 5.3VA (100V), Rush current : Less than 5.6A
Max. 8.3VA (240V), Rush current : Less than 13.3A
FZ400 : Max. 6.8VA (100V), Rush current : Less than 5.6A
Max. 10.1VA (240V), Rush current : Less than 13.3A
FZ900 : Max. 7.4VA (100V), Rush current : Less than 5.6A
Max. 10.9VA (200V), Rush current : Less than 13.3A
b) 24V AC type
FZ110 : Max. 5.3VA (24V), Rush current : Less than 16.3A
FZ400 : Max. 6.9VA (24V), Rush current : Less than 16.3A
FZ900 : Max. 7.4VA (24V), Rush current : Less than 16.3A
c) 24V DC type
FZ110 : Max. 129mA (24V), Rush current : Less than 11.5A
FZ400 : Max. 175mA (24V), Rush current : Less than 11.5A
FZ900 : Max. 190mA (24V), Rush current : Less than 11.5A

Power Failure Effect

a) 100 to 240V AC, 24V AC type
A power failure of 20m sec or less will not affect the control action.
If power failure of more than 20m sec occurs, controller will restart
with the state of HOT start 1, HOT start 2 or COLD start (selectable)

b) 24V DC type
A power failure of 5m sec or less will not affect the control action.
If power failure of more than 5m sec occurs, controller will restart
with the state of HOT start 1, HOT start 2 or COLD start (selectable)

Self-Diagnostic Function
Adjustment data check, Back-up check, A/D converter check, etc.

x

Operating Environments : -10 to 55°C [14 to 131°F]
5 to 95% RH.
Absolute humidity : MAX. W.C 29.3g/m3 dry
air at 101.3kPa.

Memory Backup : Backed up by non-volatile memory (FRAM)
« Data retaining period : Approx. 10 years
» Number of writing : Approx. 1,000,000,000,000,000 times.
(Depending on storage and operating conditions.)
Net Weight
FZ110: Approx. 122g, FZ400 : Approx. 221g, FZ900 : Approx. 291g

External Dimensions (W x H x D)
FZ110 : 48 x 48 x 81mm, FZ400 : 48 x 96 x 65mm, FZ900 : 96 x 96 x 65mm

Compliance with Standards
a) UL : UL61010-1
b) cUL : CAN/CSA-C22.2 No.61010-1
c) CE Mark
LVD: EN61010-1, EMC: EN61326-1, RoHS: EN50581
d) RCM : EN55011

B Input Range (Universal Input)

a) Group 1
Input Measured range Reference
K -200.0 to +400.0°C, -328.0 to +752.0°F
-200.0 to +1372.0°C, -328.0 to +2502.0°F
J -200.0 to +400.0°C, -328.0 to +752.0°F
-200.0 to +1200.0°C, -328.0 to +2192.0°F
T -200.0 to +400.0°C, -328.0 to +752.0°F
S -50.0 to +1768.0°C, -58.0 to +3214.0°F JIS/IEC
R -50.0 to +1768.0°C, -58.0 to +3214.0°F
E -200.0 to +1000.0°C, -328.0 to +1832.0°F
B 0.0 to 1800.0°C, 0.0 to 3272.0°F
N 0.0 to 1300.0°C, 0.0 to 2372.0°F
PLII 0.0 to 1390.0°C, 0.0 to 2534.0°F NBS
W5Re/W26Re| 0 to 2300°C, 0 to 4200°F ASTM
U -200.0 to +600.0°C, -328.0 to +1112.0°F BIN
L 0.0 to 900.0°C, 0.0 to 1652.0°F
PR40-20 |0 to 1800°C, 0 to 3200°F ASTM
-200.0 to +850.0°C, -328.0 to +1562.0°F
Pt100 |-100.00 to +850.00°C, -148.00 to +999.99°F JIS/IEC
0.00 to 50.00°C, 32.00 to 122.00°F « 3-wire system
-200.0 to +640.0°C, -328.0 to +1184.0°F
JPt100 | -100.00 to +640.00°C, -148.00 to +999.99°F JIs
0.00 to 50.00°C, 32.00 to 122.00°F " 3-wire system
Low Voltage [ 0 to 10mV DC, 0 to 100mV DC
b) Group 2
Input Measured range
o] 35,650 55 o) 5 O 0 10V
c) Group 3
Input Measured range
Current 0to 20mA DC, 4 to 20mA DC

9
Q
=
o
@)
o
>
2l
=
o
)
g




Process/Temperature Controller FZ 1 1 O/ 400/ 900

\\ Model and Suffix Code ¥

Specifications Model and Suffix Code
. © @ 93@0O0 PO O @
Model FZ110 (48 x 48mm 1/16DIN size) OoooOoOO+«00oOoog/d
PID control with AT (Reverse action) El R EEE
PID control with AT (Direct action) Di [ T O T A S B B
Heat/Cool PID control with AT G! N
@ | Control Method  [Heat/Cool PID control with AT for extruder (Air cooling type) Al N R S
Heat/Cool PID control with AT for extruder (Water cooling type) w! [ N Y
Position proportional PID control with AT (Reverse action) Z\ R S B B
Position proportional PID control with AT (Direct action) Ci T T S
@ [Input and range |See Input range Code Table oot P N S
Not supplied N, o rrot
Relay contact output Mo
® |Output 1 (OUT1) | Voltage pulse output (0/12V DC) Vi oo
DC mA,V See Output Code Table [
Transistor output B fonononnqs
Not supplied N IO T 0
Relay contact output Mi o
@ |Output 2 (OUT2) | Voltage pulse output (0/12V DC) Vi oo oo
DC mA, V i
Transistor output Br o 0 o
24V AC/DC gr 0L
© |Power supply 940 to 240V AC 4y 1 L
Not supplied N Lo -
® |Digital output Digital output 1 point TERE
Digital output 2 points 20 1 10
Not supplied NT T
Digital input 1 point + Remote setting input Al 1o
| Digital input 1 point + Qutput3 (QUT3) . ___ .\ ] By 4 L1
@ |Option 1 Digital input 1 point + CT input 1 point (CTL-6-P-N) 0 to 30A Ci
Digital input 1 point + CT input 1 point (CTL-12-S56-10L-N) 0 to 100A Di 11
| Digital input 1 point + CT input 1 point (CTL-6-P-Z)Oto10A | | IEVE S
Digital input 3 points Fi o1
) Not supplied ‘ N
Option 2 Communication RS-485 Al Ll
Green (Standard) N! !
@ [PV color White Wi |
@ Waterproof/ Not supplied ] ‘ N
Dustproof Waterproof/Dustproof protection (IP65) ik
; No quick start code (Default setting) N
() |[eMESE I Ee Specify quick start code (DO type) ‘ 1
< Default setting of Output 1 (OUT1), Output 2 (OUT2),
and Digital output >
Quick start code not specified
: Output allocation code “1” .
< Default settin%of Option function >
« Digital input (DI) + CT input
Option 1 : Code “A” CT1 assignment: Output 1 (OUT1)
DI1 : Remote/Local « Output 3 (8UT3)
Option 1: Code “B” , “C" , “D" , “E” Current output (4 to 20mA),
11 : RUN/STOP * Analog retransmission output
Option 1 : Code “F” (Input 1 measured value)
DI1 : RUN/STOP « Communication
DI2 : AUTO/MAN When quick start code not specified
_ DI3 : Interlock release : RKC standard communication (ANSI X3.28-1976).
« Remote setting input The digit of the communication data depends on
When quick start code not specified the Input range code.
:0to 10V DC, The range will be same as input 1.
Input range code table (Universal input, Field-programmable) I
Thermocouple RTD
Input | Code Range Input | Code Range Input | Code Range Input | Code Range
K 501 0 to 200°C T 101] -199.9 to +400.0°C D :101[-199.9 to +649.0°C D 27 0.00 to 50.00°C
K 102 0 to 400°C T T 102 -199.9 to +100.0°C D 1 04]-100.0 to +100.0°C D ' 34[-100.00 to +100.00°C
K 03 0 to 600°C T 03] -100.0 to +200.0°C D 105 -100.0 to +200.0°C Pt100 D 35| -200.0 to +850.0°C
K 104 0 to 800°C T 119] -200.0 to +400.0°C D 106 0.0 to 50.0°C D 1 48[-100.00 to +850.00°C
K 106 0 to 1200°C S S 106 -50 to +1768°C Pt100 [ D 707 0.0 to 100.0°C D {A1] -199.9 to +999.9°F
K 107 0 to 1372°C S 107 -50.0 to +1768.0°C D 108 0.0 to 200.0°C D ‘A9 0.0 to 500.0°F
K K 108 -199.9 to +300.0°C R 101 0 to 1600°C D 109 0.0 to 300.0°C P 108 0.0 to 200.0°C
K 109 0.0 to 400.0°C R R 107 -50 to +1768°C D10 0.0 to 500.0°C JPt100[ P 129 -100.00 to +100.00°C
K110 0.0 to 800.0°C R 108 -50.0 to +1768.0°C D :12]-199.9 to +600.0°C P 130 -200.0 to +640.0°C
K 114 0 to 300°C R 109 0.0 to 1600.0°C D 121 -200.0 to +200.0°C P 136 [-100.00 to +640.00°C
K41 -200 to +1372°C E E .01 0 to 800°C
K 142 -200.0 to +1372.0°C E 123 0.0t0 800.0°C_ | DC Current - voltage
K A1 0 to 800°F B B ;03 0 to 1800°C
K 1A2 0 to 1600°F B |04 0.0 to 1800.0°C Input Code Range Input Code| Range
K 1A3 0 to 2502°F N N ;02 0 to 1300°C 0to 10mV 1701 dScaJe range tamrj 1to 5V 6101 gcailrif?ngﬁnang
J 101 0 to 200°C x 'g? 0.8 :o Eggg’c 0to 100mV_| 2101 p?(tfé?l\?nﬁ%&; ® | —0to20mA [ 701 pﬁ%’ﬁrﬁn%m; ©
! ° ! 0 H H in ran:
)02 0 to 400G PLIL Fa-+05 0010 1300.0C | [ 1 301 1 g656 Tocrogon | 410 20mA L 8 L0111 38 3095 8o
J .03 0 to 600°C L . 2 0to 5V 4.01 Factory set value -10 to 10V 9.04 Factory set value
J 104 0 to 800°C WhRelW26Re] W ; 03 0t02300°C__ |0 to 10V 5101 [0.0t0100.0% -5to+5V__ [ 9105 [0.0t0 100.0%
J J 108 0.0 to 400.0°C PRA0-20 F .02 0to 1800:C
J 129 -200.0 to +1200.0°C F A2 0 to 3200°F
J A1 0 to 800°F U U'o1| -199.9to +600.0°C
J A3 0to 2192°F L L 1 04 0.0 to 900.0°C
J A6 0 to 400°F

* Please see page 1-10 for full Fahrenheit temperature ranges.

Output signal code table T
[4 Jo-5vVDC [5]0-10VDC [ 6[1-5VDC [ 7 [0-20mADC [ 8] 4-20mADC




Process/Temperature Controller FZ 1 1 O/ 400/ 900

\\ Model and Suffix Code ¥ GG

Specifications Model and Suffix Code o
Model FZ400 (48 x 96mm 1/8 DIN Vertical size) D @ ®@06 6000DB®0D0 ® @
FZ900 (96 x 96mm 1/4 DIN size) oooo-ooO«00oooo/ad g
PID control with AT (Reverse action) E T80 000 03008 bt o
PID control with AT (Direct action) D T T O S Y B | o
Heat/Cool PID control with AT G! L =
@ | Control Method  |Heat/Cool PID control with AT for extruder (Air cooling type) Al I T R <
Heat/Cool PID control with AT for extruder (Water cooling type) Wi L N N T R | o}
Position proportional PID control with AT EReverse action) Z\ N B
Position proportional PID control with AT (Direct action) C, T T S S S S S
@ |Input and range _[See Input range Code Table oo v
Not supplied ’\r\/lll NEEEEEE
Relay contact output [
® |Output 1 (OUT1) | voltage pulse output (0/12V DC) (VAR RERERR
(*1) DC mA,V See Output Code Table T
Transistor output 0 3 f h honad ¢t
Not supplied Noorr
Relay contact output Mi
@ |Output 2 (OUT2) | Voltage pulse output (0/12V DC) Vi oo
R Ay ol
Transistor output Bl 1 1 0111
24V AC/DC grm Tl
© |Power supply | 950 10 2407 AC Al LR
© |Digital output Digital output 1 point qr o ! :
(*1) Digital output 4 points 4 L
Not supplied N
) CT input 2 points (CTL-6-P-N) 0 to 30A Thonh
@ |Option 1 CT input 2 points (CTL-12-S56-10L-N) 0 to 100A Ui oo
(*2) CT ingut 2 points (CTL-6-Z) 0 to10A Vi
Feedback resistance input (FBR) wy oo
Not supplied Nt
Output 3 (OUT3) Al
Digital input 1 to 6 (DI1 to 6) B0
Communication RS-422A Ci i 1o
f |CommunicationRS485_ __ ______________ || DLt
Option 2 Output 3 (OUT3) + Digital input 1 fo 6 (DI1to 6) Er Ty
(*2) Output 3 (OUT3) + Communication RS-422A Fioo0
Output 3 (OUT3) + Communication RS-485 Gr oo
Output 3 %OUTS% + Digital input 1 to 4 §DI1 to 4% + Communication RS-422A Hiooo
Output 3 (OUT3) + Digital input 1 to 6 (DI1 to 6) + Communication RS-485 Ji
. Not supplied N
© |Option 3 Remote setting input I
(*2) (Caution1) geasuzg(ti ingutdZ) 2 N
reen (Standar ol
PV color White ‘W‘ I
D) Waterproof/ Not supplied ‘N\
Dustproof Waterproof/Dustproof protection (IP65) 11
; No quick start code (Default seffing) N
(] Cull sz el Specify quick start code (DO type) ‘ 1

Caution 1 : When Heat/Cool PID control or Position proportional PID control is selected, Select code “N” or “1” .

*1 :< Default setting of Output 1 (OUT1), Output 2 (OUT2), and Digital output >
Quick start code not specified : Output allocation code “1”.
*2 Default setting of Option function >

input
CTrassignment: Output 1 (OUT1)
CT2 assignment: PID control (without Measured input 2) : Output 1 (OUT1
PID control (with Measured input 2) : =~ Output 2 (OUT2
Heat/Cool PID control : Output 2 (OUT2
Position proportioning PID control : Output 2 (OUT2
« Output 3 (OUT3

Current output (4 to 20mA), Analog retransmission output (Input 1 measured value)
. Di8ital input (DI)
ption 2 : Code “B” , “E” ,“J"

DI1 to D3 : Memory area select (8 points, No set signal)
DI4 : RUN/STOP *
DI5: AUTO/MAN **
DI6 : Interlock release,

Option 2 : ng1e “H”

11 to D3 : Memory area select (8 points, No set signal)
DI4 : RUN/STOP *

+ Communication
When quick start code not specified :
RKC standard communication (ANSI X3.28—19762|.
The digit of the communication data depends on the Input range code
» Remote setting input
When quick start code not specified : 0 to 10V DC,
The range will be same as input 1.
» Measured input 2
2-Loop control. Input range and the Control action will be the same as
Measured input 1.

* When “ Remote setting input” is specified at Option 3, this will be configured to “Remote/Local transfer” .
**When “Measured input 2 is specified at Option 3, “Auto/Manual transfer” will be assigned to Input 1 and Input 2.

Input range code table (Universal input, Field-programmable)

Thermocouple RTD
Input | Code Range Input | Code Range Input | Code Range Input | Code Range

K101 0to 200°C T 101[ -199.9 to +400.0°C D 1 01-199.9to +649.0°C D :27[ 0.00t050.00°C
K02 0 to 400°C T 102] -199.9 to +100.0°C D . 04 [-100.0 to +100.0°C D 34 [-100.00 to +100.00°C
K03 0 to 600°C T [T703] -100.0 to +200.0°C D . 05 [-100.0 to +200.0°C Pt100 2 1 35| -200.0 to +850.0°C
K 04 0 to 800°C T 119 -200.0 to +400.0°C D:06| 0.0t050.0°C D . 48 [-100.00 to +850.00°C
K 106 0 to 1200°C S S 106 50to +1768°C ||Pt100 | D 107 0.0 to 100.0°C D 'A1] -199.9 to +999.9°F
K07 0to 1372°C S 07| -50.0to +1768.0°C D.08| 0.0t0200.0C D ' A9 0.0 to 500.0°F

K | K108[-199.9t0 +300.0°C R 01 0 to 1600°C D.09] 0.0to300.0°C P08 0.0 to 200.0°C
K09 0.0 to 400.0°C R |[R.O7 50 to +1768°C D 10| _ 0.0t0500.0°C JPt100 [ P 1 29[-100.00 to +100.00°C
K10 0.0 to 800.0°C R108| -50.0to +1768.0°C D .12 -199.9 to +600.0°C P 130 -200.0 to +640.0°C
K14 0 to 300°C R 109 0.0 to 1600.0°C D 121 -200.0 to +200.0°C P | 36 |-100.00 to +640.00°C
K 41| -200to +1372°C E |E.O1 0to 800°C DC Current - voltage
K 142 ] -200.0 to +1372.0°C E 23 0.0 to 800.0°C g
KT A1 0 to 800°F B B 03 0 to 1800°C Input Code Range Input Code| Range
K TA2 0 to 1600°F B '04 0.0 to 1800.0°C |[0to 1T0mV 1,01 gca‘le r?ngga ?nd Tto 5V 601 gcalle r?ng'_a ?nd
K 'A3 0 to 2502°F N |[N_02 010 1300°C__{[0to 100mV_| 2101 | programmabls |0t 20mA | 7 101 |orogrammable.
J01] 0102000 oo S {[0totv_ 3701 Jintigrengeof || 4t0 20mA | 8101 lintigrengsof
J 102 0 to 400°C pLII A0 010 1300°C__|[0to 5V 41071 | Farton et vat 1010 10V | 9 104 |Fartory aot val
J 03 0t0 600°C A 105 0.0 10 1300.0C | [5 %0 10V 57101 100t 1000% || -5t0+5V | 9705 0.0t 100.0% -
J 04 0 to 800°C W3ReW2ERe| W ' 03 0 to 2300°C ;

J [J08] 0.01t0400.0C || pragoo | FL02 010 1800°C__| Output signal code table T
J 129 -200.0 to +1200.0°C Tl FrA2 0 to 3200°F : : » - N
220 to 00 U U 011 199,910 +600.0°C [4T0-5VDC [5]0-10VDC[6]1-5VDC [7]0-20mADC |8 ] 4-20mADC |
J A3 0 to 2192°F L L 04 0.0 to 900.0°C
J A6 0 to 400°F 1-12




Process/Temperature Controller FZ 1 1 O/ 400/ 900
O Quick Start Code NG

» Quick start code tells the factory to ship with each parameter preset to the values detailed as specified by the customer.
Quick start code is not necessarily specified when ordering, unless the preset is requested.
These parameters are software selectable items and can be re-programmed in the field via the manual.

Output allocation code table

Initial Setting Code

Specifications

O

O-00

Output logic selection

See Output Allocation Code TabIeI O

0O O-0d

Remote setpoint
input signal

None

0to 1V DC

0to 5V DC

0to 10V DC

0 to 20mA DC

A 20mADC
510 +5V DC

-10 to +10V DC

DO wiZ

> ©:

Event 1 type

None
See Event Code Table

Event 2 type

None
See Event Code Table

Event 3 type

None
See Event Code Table

Event 4 type

None
See Event Code Table

0=

Communication

None

ANSI/RKC standard protocol
MODBUS protocol

PLC communication: MITSUBISHI
MELSEC series special protocol

w N=Z

Event Code table

Deviation High

10,3

O

o

m

@

t T

~

O

Deviation High with Alarm Re-hold

Deviation Low with

R
T
\
W
X
Y
Z

1

2.

_3_| MV value High (Cc
4.

Alarm Re-hold

(*) Individual high and low settings

Accessory NIEEEEENNN—

Code OUT1 ouT2 DO1 DO2 DO3 DO4
Input 1
1 | Control output HBA1 Event 1 Event 2 Event 3 Event 4
[Heat side][Open side]|  HBA2
Input 1 LBA1
2| Control output HBA1 Event 1 Event 3 Event 4
Heat sk lOnen side] | HBA2 LBA2
Input 1 HBA1 LBA1
3 | Control output FAIL Event 1 Event 3
[t e){Open sce] HBA2 LBA2
Input 1
4 | Control output HBA1 Event 1 FAIL Event 3
[Heat side]/[Ogen side]| HBA2 Event4
Input 1
5 | Control output Event 1 LBA1 HBA1 Event 3 Event 4
[Heat side]/[Ogen side] LBA2 HBA2
Input 1 HBA1 LBA1
6 | Control output FAIL Event 3 Event 4
[Heat side]/| Opgen side] HBA2 LBA2
Input 1
7 antrol output Event 1 LBA1 FAIL Event 3 Event 4
[Heat side]/[Open side] LBA2
Input { Event1 | HBA1 LBA1
8 | Control output Event 2 ven FAIL
[Heat side]/[Ogen side]| Event4 Event 3 HBA2 LBA2
[FZ110] [FZ110] [FZ110] [FZ110]
When “Output 1 (When “Output 2 | When “Digital | When “Digital | No allocation | No allocation
(OUT1)"is (OUT2)"is output " is output " is
specified “N (None)'|specified ' specified specified
Allocation is None. |N (None)”, “N (None)’, “N (None)" or
Note Allocation is Allocation is “1 (1 point)’,
None. None. Allocation is
None.
[FZ400/900] | [FZ400/900] | [FZ400/900]
When “Digital | When “Digital | When “Digital
output " is output " is output " is
specified specified specified
“N (None)’, “N (None)’, “N (None)’,
Allocation is Allocation is | Allocation is
None. None. None.

« If two or more items are allocated to the same output, the resultant output is OR.
The output allocation depends on the Control action and the selection of Option 3.

QOUT?2 allocation

Control Action

Option 3 (FZ400/900)

OUT2 allocation

PID control

None or Remote
setting input

Output Allocation
Code Table

Heat/Cool PID control or
Position proportioning
PID control

None or Remote
setting input

Input 1 Control output
Heat/Cool PID control:
Cool-side

Position proportioning
PID control : Close-side

PID control

Measured input 2

Input 2 Control output

(FZ400/900)

Loop break alarm (LBA) Initial setting code:
The output allocation has LBA output : 480
The output allocation has no LBA output: 0

. N
7~ Current transformer for N\ ( Terminal cover (sold separately)
heater break alarm (HBA) (Sold separately) Type Model Code
Model code FZ400/900 |KFB400-58
| CTL-6-P-N(0t030A) | FZ110 KCA100-517
CTL-12-S56-10L-N (0 to 100A)
CTL-6-P-N (Unit : mm)
‘ Approx.130 25
So—
So—
Ot |9 FZ900 FZ400 FZ110
2 \__ (FZ900 uses 2 unit) )
CTL-12-S56-10L-N
_Approx.100 40 (" Front cover (Sold separately) h
! Type Model Code
o= Egigg KRB900-36
P RB400-36
Dot - FZ110 | KFZ100-314
0
—MQEQ
CTL-6-P-Z (0'to 10A)
(U.R.D.Co.,LTD product)
25
\ Fz400 FZ110 )




Process/Temperature Controller FZ 1 1 O/ 400/ 900

\\ External Dimensions ¥ GGG

Unit : mm

9

FZ110 =}

o

[«

o

b =

] S

(N —

<| o) @
< <

(Close horizontal mounting)

Panel Cutout * Up to 6 units

48 2 +0.6
I.—_I ) [ I | | Lo |
Ie] OO

el
N
T 7 go go
N | [ ~N 0 %)
3 g IrE |38 N N
o e 45735 25 L=48Xn-3
_Ll‘w (Panel thickness must be between 1to 10mm) N : Number of controllers
3.1 81 (2=<n=<6)
4.8 97

*1: Rubber packing for waterproof/dustproof.
*2: Terminal cover.

FZ400
\ —
*
O N
< o
< <
18 Panel Cutout
2 I (Close horizontal mounting)
g * Up to 6 units
- 1
© i S 30 @
() » — ~ ?o
o o
[«
o il I 1" 45°3° 125 +0.6
53 65 (Panel thickness must be between 1 to 10mm) L=48Xn-3 ©
7 76 n : Number of controllers
(2:<n:<6)
*1: Rubber packing for waterproof/dustproof.
*2: Terminal cover.
FZ900
j |
| — Panel Cutout
E=—=—== © (Close horizontal mounting)
==x > o——l—, * Up to 6 units
j V———— . [sp] : L |
E= | @
dq| ? o
| 96 . N ©
| 2 ) o ??v
- : >
| 05 |
w 92 ¢ 25 108
| o .
S p (Panel thickness must be between 1 to 10mm) L=96Xn-4 0
n : Number of controllers
(2=<n=<6)
- = Tt | e » Waterproof/dustproof is not available for close horizontal mounting.
5.3 65
7 76

*1: Rubber packing for waterproof/dustproof.
*2: Terminal cover.



Process/Temperature Controller FZ 1 1 O/ 400/ 900
O Rear Terminals

FZ110

No Description No Description
AC DC — Digital output 1, 2
. 1 L 7 | o4 D02 9 p ’
:;g :z% ; g t%friiﬁﬂgfgfrﬁv 1002607 4y | Power supply No (D01,002)
Tolsol o size M3, width 2|[—N —- 8 [R5 o - Optional
| L 5.9mm or less. Output 2 (OUT2
4] @[] @ [[o] © | 3 @l -+ } 21;Relay co(ntact 0L)|tput 9 com Relay contac.t output
EElGEIRE 4 (_1;? 2 o (g) }I_/;J;tnasgigtgrulse/Current/VoIlage 10 A Measured input
o @ Il © [ © 5 —+ Out ut 1 (OUT1) 11|+ B —+ | (A) Thermocouple
El } elay contact output (B) RTD
619 - (2) Voltage pulse/Current/Voltage| |49 B 1 (C) Voltage/ Current
M @~ 3) |(3)Transistor (1) (2) (3)
Optional function terminals
-
No Description No Description No Description No Description _
13| —+ | Remote setpoint |[13|—+ [Output 3 (OUT3) |{13|— CT Input 13 Digital input
IN input Voltage pulse/ cT (D1 to 3) .
14| — _ Voltage/Current | (14— — Current 14| — 14 Option 1
15| O | Digitalinput (OIT)| [ 5B [Digital input (D) | [ | 217~ Digital input (DIT)| |, - g{)%fgavc?'}gggt
Non voltage Non voltage Non voltage _
coM contact input COoM contact input CoM contact input i
16| *sg 16| Tso 16| T5g 16 L
Communication Communication Communication Communication .
17| TR RS-485 17| 4 TReA) RS-485 17| —TReA) RS-485 17| —TRA) RS-485 Option 2
18| —TR(B) 18| — TR(@B) 18| —TR(B) 18 T/R(B)
CT : Current transformer for heater break alarm -
(&
FZ400 FZ900
IR ERIER @ H@R[@ « Use a solderless terminal for screw size M3, width
B i Niwi = T 6mm or less.
© [P @ [[4] @ 2@ e @ [||14] ©
HlolF ool o] A o[=[o]]
[ @ 8] @[] @] 4O R @ [ @]
51O [P O [|[7] O] sl © ] @[S
6@ [ @ [[e[ S]] s[@]] @[ @]]
7| @ |21 @ [[|1e] © 7| ® 31| @ |[[10] @
8| © [l @ [[]20]] © 8| @ 32| @ [[|0] ©
S[OIHO[E[O]] S[@] EE1AE]]
d @ [ O[] © 1o © A O[|2]©
O [P O [[O] [ © ] S O[]0
3@ [pf O [l4[ O] 2 © S O] D]
(*) Optional CT : Current transformer for heater break alarm
No Description No Description No Description
AC DC + *) Digital output 2 ()
5L + —
1 | sa0.2a6v oav | Power supply 25 Output 3 (OUT3) | |13 @| (DO 2)
2By o 26| — - \éﬁlrt%%? pulse/ 14 — Relay contact output
+ Output 2 (OUT2 ") _com Digital input (9 Digital output 3 (*)
S R 3 TN e Oros ||l ©03)
4 (—1? (7)'— @ |3) Transglstgr 9€| |28 | —o o or 16| — Relay contact output
Output 1 (OUTT) 29| P2 (DI to 4) 17 Digital output 4 ()
5 wos F } (1) Relay contact output _OD;_ Non voltage E| (DO 4)
6 o E%g }r/gfs%setgr“'56/0‘”‘9””\/"“396 30| —o o contact input 18] = Relay contact output
DI4 coM Open *
m e o 31 ~a = - 19 c_T'1—| © |(A)CT1,CT2 input
8 Digital output 1 (DO1 32| —° o R(A) faati 20— >3 W) B) Feedback
E| Rgl tpt t(t ) o6 Communication _CF e ( )re5|stance input
9 _9 elay contact outpu 33| —o o R(B) (1) RS-485 21 ™ B ©
Measured input 1 (2) RS-422A *)
10 A P 34| %@ s6 22 A (I\F/Izeasyredﬁlnput 2t)
emote setting inpul
1| B\ —* g;;g}‘gmm“p'e 35| —TR®) ™ 23| Bi —*|'1) Thermocouple.
3) Voltage/C t (2) RTD
12| - B 6;-- (3) Voltage/Curren 36| ;"B 5 T6) 245 By (3)"- (3) Voltage/Current
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Q General Description N E—_—_——

The RZ Series is a high performance budget friendly temperature controller. Save space and save money with RZ series that gives
outstanding control capability and comprehensive functions incorporated into a slim body case.
Applications include various plastic machines (extruders, injection machine, etc), electric furnaces, semiconductor, food processing,

environmental chambers and many others.

O Features N

vc Large high intensity LED

¥¢ The depth of 60mm

v Sampling 0.25 sec

v¢ Flexible Output Configuration
v¢ Start-up tuning and Autotuniung

Clear Display

Uses large high intensity LED.
Clear wide view angle provides outstanding visibility

Panel space saving : 60mm depth

The RZ Series has very short depth.
The series was designed with a mounting bracket that allows
close horizontal mounting of as many as six units. .

60mm

*RZ100 : 63mm depth

Easy Maintenance

The internal assembly of the RZ Series can be removed from
the front.

* The power to COM-KG is supplied * Loader o
from the PC via the USB port so Port
no power supply is necessary. USB lcati
; mmunication
* The loader port is only for convg(r)Ter unicatio

Flexible Output Conﬁguration

This controller can incorporate up to 2 of relay contact output,
Voltage pulse output, or current output as OUT1 and OUT2, and

1 relay output as OUT3.

Each of these outputs can be configured to control output (heat
or cool), alarm output (alarm 1 or 2), and HBA output (HBA1 or 2).
Output type is freely changeable to meet the requirements of
different applications.

Heat-side

Control Output

Cool-side \

Control Output \ —»-0UT1

Alarm 1 Output — =
Alarm 2 Output ——— »-OUT2

HBA 1 Output —~ J—»=OUT3
HBA 2 Output

Output 1 (OUT1) : Relay contact, Voltage pulse, DC current
Output 1 (OUT1) Assignment
: Heat-side Control Output, Cool-side Control Output
Alarm 1/Alarm 2 Output, HBA1/HBA2 Output
Output 2 (OUT2) : Relay contact, Voltage pulse, DC current
Output 2 (OUT2) Assignment
: Heat-side Control Output, Cool-side Control Output
Alarm 1/Alarm 2 Output, HBA1/HBA2 Output
Output 3 (OUT3) : Relay contact
Output 3 (OUT3) Assignment
: Cool-side Control Output
Alarm 1/Alarm 2 Output, HBA1/HBA2 Output
Please specify the output type (relay contact, voltage pulse or current)
at the time oty ordering.

Easy parameter setup via USB loader port

The RZ series has a standard loader port to connect to a PC
USB port via COM-KG (USB communication converter).
Using PROTEM2 software on the PC, parameter settings can
be easily saved on the PC in CSV format, and the same
parameter settings are easily copied to other controllers.

Upload
--—

Download
USB port

parameter setup. COM-KG

USB communication converter
COM-KG
Model code :
COM-KG-1 (With loader communication cable)

COM-KG-N(Without loader communication cable)
« Sold separetely
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O Specifications EEG—_—

Input

Input
Universal input
Thermocouple : K, J,R, S, B, E, T, N (JIS/IEC) PLII (NBS)
W5Re/W26Re (ASTM), U

«Influence of external resistance : Approx. 0. 2uV/Q
«Input break action : Up-scale

RTD : Pt100 (JIS/IEC), JPt100 (JIS)
«Influence of input lead resistance : Approx. 0.02[%/Q] of reading
*Maximum 10Q per wire
*Input break action : Up-scale

Sampling Time
0.25 sec

Input Digital Filter
0 to 100 sec (OFF when 0 is set.)

PV Bias
-1999(-199.9) to +9999(999/9)°C(°F)

Performance

Measuring Accuracy
a) Thermocouple
Type: K, J, T, E, PLIL U, L "1
Less than -100°C (-148°F) : +(2.0°C[+3.6°F] + 1 digit)
-100 to 500°C (-148 to 932°F) : £(1.0°C [+1.8°F] + 1 digit)
More than 500°C (932°F) : +(0.2% of Reading + 1 digit)
Type : N, S, R, PLIl, W5Re/W26Re *2
Less than 0°C (32°F) : +(4 0°C[+7.2°F] + 1 dlglt)
0 to 1000°C (-148 to 1832°F) : +(2.0°C[+3.6°F] + 1 digit)
More than 1000°C (1832°F) : £(0.2% of Reading + 1 digit)
Type : B 2
Less than 400°C (752°F) : £(70°C [£126°F] + 1 digit)
400 to 1000°C (752 to 1832°F) : +(2°C[+3.6°F] + 1 digit)
) More than 1000°C (1832°F) : £(0.2% of Reading + 1 digit)
b) RTD
Less than 200°C (392°F) : +£(0.4°C [+0.7°F] + 1 digit)
More than 200°C (392°F) : +(0.2% of Reading + 1 digit)
*1 : Accuracy is not guaranteed for less than -100°C .
*2 : Accuracy is not guaranteed for less than 400°C (752°F) for Input
Type R, S, B and W5Re/W26Re.
«Close horizontal mounting error :
+1.5°C (2.7°F) [Less than -100°C (-146°F) input : £3.0°C (5.4°F)]
«Cold junction temperature compensation error :
+0.5°C (-10 to +55°C (14 to 131°F))

Insulation Resistance
More than 20MQ (500V DC) between measured terminals and ground
More than 20MQ (500V DC) between power terminals and ground

Dielectric Strength
1500V AC for one minute between measured terminals and ground
1500V AC for one minute between power terminals and ground

Control

Control Method
a) PID control
* P, Pl, PD, ON/OFF control selectable
« Direct action/Reverse action is selectable
b) Heat/Cool type PID control

Autotuning Method
a) For PID control (Direct action/Reverse action)
b) For Heat/Cool PID control (For extruder, air cooling type)
c¢) For Heat/Cool PID control (For extruder, water cooling type)
d) For Heat/Cool PID control

Startup tuning
The condition to activate Startup Tuning is selectable among a) to g)
a) At power-on and stop-to-run, one-time tuning
b) At SV change, one-time tuning
c) At power-on, stop-to-run and SV change, one-time tuning
d) At every power-on and stop-to-run
e) At every SV change
f) At every power-on, stop-to-run and SV change
g) Function off

Fine tuning
Setting range : -3 to +3 (6 levels, OFF when set to 0.)
-3 to -1 : Faster response
1to 3: Slower response
OFF :  Function OFF

Major Setting Range
Set value :
Proportional band :

Same as input range.
0(0.0) to input span

* When 0.1°C (°F) resolution, within 999.9°C (°
0

(ON/OFF control when P =

« Differential gap at ON/OFF control
(High/Low individual setting) :
:0(0.0) to 9999 (999.9) (°C,°F)

0 to 3600sec (P + D action when | = 0)

Integral time :
0 to 3600sec (P + | action when D = 0)

Derivative time :

F

Control

Cool-side proportional band : 1 to 1000% of heat side proportional band
Anti-Reset Windup(ARW) :1 to 100% of heat side proportional band
(Integral action is OFF when ARW = 0)

-10 (-10.0) to 10 (10.0) °C (°F)

» Minus setting : Overlap

-5.0 to +105.0% (PID control)

(High/Low individual setting)

0.0 to 105.0%Heat/Cool type PID control
(Only limiter high)

(Heat side/Cool side individual setting)
1to 100 sec

9
Q
=
o
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o
>
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Deadband/Overlap :
Output limiter :

Proportional cycle time :

Output

Number of outputs
Up to 3 points (OUT1 to OUT3)

Output function
Control output, Alarm output, HBA (Heater break alarm) output

Output type
Relay contact output (1) [OUT1,2 of RZ400 : Control output]
a) Contact type : 1a contact
b) Contact rated : 250V AC 3A, 30V DC 1A (Resistive load)
c) Electric life : 300,000 operations or more (Rated load)
d) Mechanical life : 50,000,000 operations or more
Relay contact output (2) [OUT1,2 and 3 of RZ100 : Control output,
OUT3 of RZ400 : Control output ]
1a contact
250V AC 3A, 30V DC 1A (Resistive load)
c) Electric life : 100,000 operations or more (Rated load)
d) Mechanical life : 20,000,000 operations or more
Relay contact output (3) [RZ100 and RZ400 : Alarm output, HBA output
a) Contact type : 1a contact
b) Contactrated : 250V AC 1A, 30V DC 0.5A (Resistive load)
c) Electric life : 150,000 operations or more (Rated load)
d) Mechanical life : 20,000,000 operations or more
Voltage pulse output : 0/12V DC (Load resistance : More than 500€)
Current output: 4 to 20mA DC, 0 to 20mA DC
(Load resistance : Less than 500€2)

a) Contact type :
b) Contact rated :

Alarm (Optional)

Number of Alarm
Up to 4 points (Event 1 to 4)

Alarm Type

Process high, Process low, Deviation high, Deviation low, Deviation
high/low*1, Band, Set value high, Set value low, LBA (Control loop
break alarm), RUN status monitor
*1: Two types of alarm settings are field-selectable.

1. Independent high and low settings.

2. Common high/low setting

(Factory setting, unless specified in alarm code when ordering)

Other Functions

a) Hold/Re-hold action

» Hold action is activated at power-on and stop-to-run.
Re-hold action is activated at power-on, stop-to-run, and the control
set value change.

b) Action at over-scale/under-scale

c) Energized/de-energized action is configurable.

d) Differential gap : 0 (0.0) to span

e) Delay timer : 0 to 600 sec

f) Interlock (latch) function is configurable.

Loop Break Alarm (LBA)

LBA timet : 0.1 to 200.0 min

LBA deadband : 0 to 9999(999.9)°C(°F)
Heater Break Alarm (Optional)
Number of CT Input

2 points

CT Input Type
CTL-6-P-N (30A), CTL-12-S56-10L-N (100A) -« Selectable

Accuracy

+(5% of input value + 1 digit) or 2A (whichever is larger)
Display Range

0.0 to 100.0A

Delay times
0 to 255 times
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Q Specifications I EEG—_G—

O
. , G
Communications (Optional) g
Q
Communication method : RS-485 e
Communication speed : 2400, 4800, 9600, 19200, 38400bps €=>
Protocol : ANSI X3.28(1976) 2.5 A4 D
MODBUS-RTU
Bit format
Start bit : 1
Data bit : 7or8 <For MODBUS 8 bit only
Parity bit : Without, Odd or Even
Stop bit : 1or2
Maximum connection : 31 units
Terminating resistor : External installation is necessary (120Q 1/2W)
Waterproof/Dustproof (Standard)
IP66

« Waterproof/Dustproof protection only effective from the front in panel
mounted installation.

General Specifications

Supply Voltage
85 to 264V AC (Including supply voltage variation)
[Rating : 100 to 240V AC] (50/60Hz selectable)

Power Consumption
RZ100 : 5.1VA (100V), 7.6VA (240V)
RZ400 : 5.9VA (100V), 8.4VA (240V)

Rush Current
Less than 13.3A (240V), Less than 5.6A (100A)

Power Failure Effect
A power failure of 20m sec or less will not affect the control action.

Operating Environments
-10 to 55°C [14 to 131°F]
5 to 95% RH (Non condensing)
Absolute humidity : MAX. W.C 29.3g/m3 dry air at 101.3kPa.

Memory Backup
Backed up by non-volatile memory
» Data retaining period : Approx. 10 years
* Number of writing : Approx. 1,000,000 times.
(Depending on storage and operating conditions.)

Net Weight
RZ100 : Approx. 1159
RZ400 : Approx. 165g

Compliance with standards
UL: UL61010-1
cUL : CAN/CSA-22.2 NO.61010-1
CE: LVD : EN61010-1
OVERVOLTAGE CATEGORYII, POLLUTION DEGREE 2,
Class Il (Reinforced insulation)
EMC: EN61326-1
RCM: EN55011
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O Model and Suffix Code M

Model and Suffix Code
Specifications RZ100 (48 X 48mm, 1/16 DIN) DO B ®6 6O ©)
RZ400 (48 X 96mm, 1/8 DIN, Vertical type) -0 0 OO0 O O/0-0 Odd
Not supplied N T
|
Relay contact output My
@|Output 1 (OUT1) Voltage pulse output (T R T
0 to 20mA DC oo
4 to 20mA DC I T N N N
Not supplied N o ! }
Relay contact output Moo | |
@|Output 2 (OUT2) Voltage pulse output \ ] | - | I
0 to 20mA DC 7o 1
410 20mADC 8, | i L
Not supplied NGO -
@] Output 3 (OUT3) Relay contact output M o
1,72 Not supplied N | | :
@] CT input For CTL-6-P-N (0 to 30A) 2 point Tl | ! i
For CTL-12-S56-10L-N (0 to 100A) 2 point U ] I }
*3 Not supplied N ! T
® | Communication RS-485 (ANSI/RKC standard protocol) 5 : |
RS-485 (MODBUS protocol) 6 ! ] I
® Waterproof/ Not supplied N } |
Dustproof Waterproof/Dustproof protection (IP66) 1 L
Initial Settin No Quick Start Code 1 and 2 (Default setting) N } }
@| (Quick start%ode) Specify Quick Start Code 1 1 |
Specify Quick Start Code 1 and 2 20
S PID control with AT (Reverse action) F }
B8 PID control with AT (Direct action) D |
&:’ Control Method Heat/Cool PID control with AT G
% Heat/Cool PID control with AT for extruder (Air cooling type) Al
% Heat/Cool PID control with AT for extruder (Water cooling type) W!
& |©@|Input and range See Input range Code Table ‘ ooo
*1 : Default setting (No Quick Start Code 1) Input Range Codes
Output type OUT1 supplied OUT1 supplied
Specification OUT2 not supplied OUT2 supplied Input Range Code Input Range Code
c PID control with AT | Heat/Cool PID control with AT K 0 to 200°C K01 E 0 to 800°C E 01
ontrol Method (Reverse action) for extruder (Air cooling type) (JISIEC) 0 to 400°C K02 (JISNEC) 0to 1000°C E 02
Input Range Thermocouple K, 0 to 400°C 010600C | K03 || [NUISIEC) 010 1200°C | NO1
+ OUT3 : Deviation high alarm. 8 Ig ?880(30 ﬁgg g- WZS(};F?/e 8 :g ggggeg wg;
*2 : Default setting (No Quick Start Code 2) 0to 1200°C | K06 8 | (AST™) 010 4000°F | WA1
« PID control with AT (Code:F/D) type 0to 1372°C K07 g g :0 ngog 2 8;
o (0]
oUT1 Supplied Supplied Supplied Supplied 0.0to 400‘000 K09 o | PLI 0to 1200°C A03
Output | OUT2 Not supplied Supplied Not supplied Supplied 0'8 :O ?8300(30 ﬁ 1g rE (NBS) 0 to 2400°F AA
= cNott Sf""iiedt CNOI o ltiedt C Stuplplietd t| C S;J °|°"e? t 010300 K14 GloZisd P _ARZ
ontrol outpu ontrol outpu ontrol outpu ontrol outpu _ o
Output ouT1 (Reverse action) | (Reverse action)| (Reverse action)|(Reverse action) 0 to 450°C K17 E Eg::; 199'3 Ig Zgg?co c 381
! : Alarm1 output . Alarm1 output 0 to 500°C K20
assigment) OUT2 | Notsupplied | 4oy iation high) | NOtsupplied | (deviation high) o 50010 +1372°C | K 41
. . Alarm1 output | Alarm2 output o
OUTS | Not supplied | Not supplied | (dcyiztion high) | (deviation low) | | 2 -1 99.2 :2 ;ggPF.o c E4A? Input Range Code
« Heat/Cool PID control with AT (Code:G/A/W) type 3 0101600 F T K A2 ﬁltél ?é)c 1 gg-g :g 1%8'8% Bg;
OouT1 Supplied Supplied E 0 to 2502°F KA3 . ) 100.0 10 +50.0°C | D03
Output | OUT2 Supplied Supplied p -100.0 to +752.0°F | KC8 -100.0 to +100.0°C | D04
o c'iﬁiriT'Sp't'de Consttrflpzlleg i =l 0 to 200%C J 01 00010 +200.0C 1 DOS
utpu’ utlpu o ©
out (Heat control) | (Heat control) (JIS/IEC) Oto 400°C J 02 88 {8 ?80009(; ng
Output "' Control output | Control output 0 t0 600°C J 03 0.0 to 200.0°C D08
assigment (Cool control) | (Cool control) 0 to 800°C J 04 OjO to 300:O°C D09
oo oo L ot 1o e meC | ol
- .9 10 B
-199.9 to +300.0°C | J 07 -199.9 to +200.0°F | D A3
0 to 450°C J 10 [m] -199.9 to +100.0°F D A4
0o 800°F AT E -199.9 to +300.0°F | DA5
S 0.0 to 100.0°F D A6
8 :0 ;?gg; j ﬁg 0.010400.0°F | DA8
0 0.0 to 500.0°F DA9
0 to 300°F J A6 -199.9 to +900.0°F | D B2
0to800°F | J A7 JPI00 | -199.9 to +649.0°C | P 01
-328 to +2192°F | J B9 (JIS) | -199.9 to +200.0°C | P02
-199.9 to +550.0°F | J C8 -199.9 to +100.0°C | P 04
T -199.9 to +400.0°C | T 01 -100.0 to +200.0°C | P05
JIS/IEC) | - ° 0.0 t0 50.0°C P 06
( )| -199.9 to +1oo.0°c T02 0 00c T boe
-100.0 to +200.0°C | T 03 g
= 0.0 t0 200.0°C P08
0.010350.0°C | T 04 0.010300.0°C_| P09
-199.9 to +300.0°C | T 05 0.0 to 500.0°C P10
0.0 to 400.0°C T 06
R 0 to 1600°C RO1
(JIS/IEC) 0to 1769°C R02
0 to 1350°C R 04
0 to 3200°F RA1
S 0 to 1600°C S 01
(JIS/IEC) 0 to 1769°C 502
B 400 to 1800°C B 01
(JIS/IEC) 0 to 1820°C B 02
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& Quick Start Code 2 JEEG—

* Quick start code tells the factory to ship with each parameter preset to the values detailed as specified by the customer.

| Heat/Cool PID confrol . Heat-side output : Output 1 (OUTT) = "~
Cool-side output : Output 3 (OUT3)

| (Can be specified only for Heat/Cool PID control) .

Heat/Cool PID control : Heat-side output : Output 2 (OUT2)
Cool-side output : Output 3 (OUT3)

(Can be specified only for Heat/Cool PID control)

Quick start code is not necessarily specified when ordering, unless the preset is requested. g
These parameters are software selectable items and can be re-programmed in the field via the manual. =l
Her— (1) (2) (3) (4)(5) (6) (7) Q
Specifications & Eed-b E-B B s
N[N o
- 3
(1) Alarm1  FS - iian oo s e S e P i o
Type  [Processlow T TTTTTTTTTTmTemmmmmmmmeeeTG T Jj v
(2) Alarm2 i
Type ]
;
3
;
3
;
RUN status -E
a) PID control type : Output 1 (OUT1) !
b) Heat/Cool PID control : Heat-side output : Output 1 (OUT1) !
_______________________ Cool-side output : Output 2 (QUT2) __ '
(3) Control a) PID control type : Output 2 (OUT2) K
Output b) Heat/Cool PID control : Heat-side output : Output 2 (OUT2) !
Assignment | ( Cool-side output : Output 1 (OUT1) !

(4) Alarm1 *q | No assignment
Output
Assignment .
s Noassignment ..l .. Nl
(S) Alarm2 T oyt 1 (QUTT) T 77T KR
ol Output 2 (OUT2) -~~~ 7 77T 2]
Assignment | Output 3 (OUT3) 3.
2| Noassignment . _______ || N
(OVRBAY T Ouiput 1 (QUT Ay 17T 1T T
LtPu Output 2 (OUT2) ~ "~~~ """~ 7T 2., ]
Assignment [ Output 3 (OUT3) 37
x| Noassignment ______________________________________ | .. LN
(IVRBAZ % ouiput 1 (QUT ) - - 71711 T 1T I i
HtPu [Output2 (OUT2) "~~~ "~ T 2
Assignment [ Output 3 (OUT3) 3

*1 : Cannot be specified if the output terminal is already specified for control output.
*2 : Cannot be specified if the output terminal is already specified for control output.

Example of Model Code and Quick start code J—

(__ Specifications )
Input/Range : Thermocouple K 0 to 400°C  Alarm 1 : Deviation High (Output 3(OUT3))
Control Method : Heat/Cool PID control Alarm 2 : Deviatio Low with Alarm Hold (Output 3(OUT3))

) (Water Cooling) + OUT3 : OR logic output of Alarm 1 and Alarm 2
Heat-side Output : Output 1 (OUT1)

Cool-side Output : Output 2 (OUT2)

— Factory Setting Codes

Model and Suffix Codes /N2 I -WK02

Control Method | Heat/Cool PID Control (Water Cooling)| Code:W — |

Input/Range | Thermocouple K 0 to 400°C | Code : K02
— Quick Start Codes
AE-1-33-NN
Alarm1 | Deviation High (1) Code : |

i

Alarm2 | Deviation Low with Alarm Hold| ~ (2) Code :

OUT1  |Heat-side Control Output ] (3) Code : 1

OUT2 |Cool-side Control Output

OUT3 |Alarm 1 and Alarm 2 g; ggg: g

HBA N | (6) Code : N
one (7) Code : N

1-20
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\\ External Dimensions and Rear Terminals YT

Terminal cover

Unit : mm

(Optional) (Close horizontal mounting)
RZ100 = Panel Cutout * Up to 6 units
m 2 ] L*5e
< Q | |
O g — | ?;:’) ?:,'
< <
2 3lz(8
25735 55! L=(48Xn-3) .
-+ == n : Number of controllers
48““”“ | ‘ ?olr:l = (Panel thickness must be between 1 to 10mm) (2=<n=<6)
7.9 T : gg 1 « Waterproof/dustproof is not available for
*1 : Case rubber packing (optional) [Waterproof/dustproof] close horizontal mounting.
RZ400 _ _
b o Panel Cutout (Closg horizontal mounting)
@ Up to 6 units
a) Terminal cover | 0 ‘
—— (Optional) 3
B = § i T B
go
o AN
0| o Ed °’
8 5 = e
— | P B i L=(48Xn-3
48 | 1.0 45°3% |25 ( n-3)
79 0" 60 n : Number of controllers
70.1 (Panel thickness must be between 1 to 10mm) (2=<n=<6)
« Waterproof/dustproof is not available for
close horizontal mounting.
RZ100
No Contents No Contents No| Contents
OIROI @I 1| —t o | 13| se 7
2 14 8 100 to 240V ower supply ioati
. g = g - g 2 N 14| e Communication =
L L L e RS-485 NO | Output 3 (OUT3)
i@ 16| @ 10 @_ 3 -3 —+ OUtPUt 2 (OUTZ) 15 TIR(B) 9 7 Relay contact output
OISO |, 4l () Cotmn o et
ol ol=lol 14 =" ge p 16 10 A Measuring input
Output 1 (OUT1 cT2 + B
5 '\Eﬂ —/+ o Repla ( ) 17 E“n CT1,CT2 input " E;; ;};e[;mocouple
y contact output
6 O] ﬁ— (2) Voltage pulse / Current 18 12 (1) 2)
Rz400
No Contents No Contents
1|—T¢L 13| s¢
L[] Ee) 100 to 240V Power suppl icati
2[O] mroTll 2 . pply 14| TR Communication
4O 5 © Output 2 (OUT2) rewee
| =l 3 |3, —* utpu 15|~ TR@®)
;@: i@ NO, (1) Relay contact output
_5@_ 1@ 4 ) ﬁ_ (2) Voltage pulse / Current 16
| © e[©1l 5 |— —+ [output 1 (0UT1) 17
;Q: i@ ’\E?| (1) Relay contact output
8 @ 20 @ 6 0 ﬁ— (2) Voltage pulse / Current 18
SO =[O]lff 7 19
10 © 2|©
DS 2] © 8 —(g| Output 3 (OUT3) 20
T e NO
@] 2[@]||] o W? Relay contact output 21
10 A Measuring input 22 —
+ B (1) Thermocouple cT2 :
11 ﬁ @)RTD 23 E‘Tj CT1,CT2 input
12 )

O Accessory —

Termlnal Cover
RZ400 RZ100
Model Code : Model Code :
KFB400-58 KCA100-517

\ (" Front Cover

Model Code :
KRB400-36

(" Current transformer for heater break alarm (HBA)

Model code

Model Code :

KRB100-36A

*1: Soft cover (Silicone rubber)
type is availabe.
Only for RZ100.
Model Code : KRB100-315(1)

CTL-6-P-N (0 to 30A)

CTL-12-S56-10L-N (0 to 100A)

CTL-12-S56-10L-N
Approx.100

CTL-6-P-N

40

(Unit : mm)

. Approx.130
14.5,




Process/Temperature Controller RB 1 OO/ 400/ 5 OO/ 700/ 900

RB100 €A O
RB400
RB500
RB700
RB900

Q General Description N E—_—_——

The RB Series is a high performance budget friendly temperature controller. Save space and save money with RB series that gives
outstanding control capability and comprehensive functions incorporated into a slim body case.

Applications include various plastic machines (extruders, injection machine, etc), electric furnaces, semiconductor, food processing,
environmental chambers and many others.

" Features M

¥ Easy-to-read with large 11-segment LCD display Store up to 4 Set Values
¥¢ The depth of 60mm

Y¢ Sampling 0.25 sec
¥ Birilliant Il PID control
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Set value changeover is also possible by digital input.

SV changeover using digital input

4 N

¥¢ Start-up tuning and Autotuniung V2
. Sv3
Panel space saving : 60mm depth g sv1 1
~ E —L SV4
The RB Series has very short depth. s *
The series was designed with a mounting bracket that allows 7, —
close horizontal mounting of as many as six units. .
K 1} Power ON or RUN /

6 O mm Timer Function

*RB100 : 63mm depth

Control starts after the timer time elapses.

Easy-to-read with large 11-segment LCD display sV
. .. "'4— Ramp-to-setpoint
So bright and so large it is easy to read from a greater K function
distance. b (PV start)
V) Timer time
______________ = Control
.............. Power ON start
or RUN

Control is performed during the timer time and stops after
the timer time elapses.

RB400 PV display CB400 PV display
Numerous inputs and outputs

5% -
,
Communication K
. RS-485 — ) +"—e— Ramp-to-setpoint
Measured input NSI/MODBUS protocal) ( Digital output 4 points Py B function

(Al
Thermocouple « RTD \ - (PV start)
DC voltage * DC current = l RB100 : 3 points

Digital input 2 points ) == - ( Analog retransmission Power ON OOl Control

outpu stop
SV selection + Mode selection or RUN

Measured value (PV) + Setting value (SV) *
— | Manipulated value (MV)
CT input 2 points == \ Control output
For heater break alarm Loader communication Heat + Cool + Heat/Cool

« The number of digital outputs is limited depending on the model and specifications.
+ Analog Output is not available for some control types and models
« On the RB100, either communication or digital input can be selected. 1-22
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\\ Features

Simple program control

Simple program control using a timer function / setting change
proportion limiter

Ramp-to-setpoint (Up)

Ramp-to-setpoint (Down)

Control stop/continuous

Sv4

‘<—>’ Timer setting

*t Repeat J

Power ON or RUN

Calculates optimum PID values to stabilize
control faster than ever

The improved autotuning algorithm calculates optimum PID
values that shortens the time to reach stable control at the set
value as well as eliminating overshoot/undershoot.

The new PID algorithm also suppress overshoot/undershoot
against external disturbance.

e

SV

/

/ PID control with the conventional AT

SV

/ / PID control with the impraved AT

/
/

Easy Fine tuning with 6-level of control

I nse a tment
After the PID values have been autotuned, the Fine tuning (FT)
function allows the operator to adjust the control response speed

with a 6-level adjustment parameter (-3 to +3) without changing
PID value.

Controllability with the PID
values obtained with the AT.

( Quicken the response

™\. Fine tuning

7 \(+)side seninq/
S\Y I 7 = —
I / Slow the response
I / (F-i)ngié:nég ing |

6-stage Fine tuning (-3 to +3) to adapt to the control object

-3 to -1: Faster response
1to 3: Slower response
0: Function OFF

Startup tuning

Startup tuning eliminates time required for conventional
autotuning as it calculates optimum PID values by temperature
characteristics at start up.

It is useful in applications which require a long time for
conventional autotuning.

The timing of activation of start-up tuning can be selected from
at power-up, at setpoint change, and at power-up/setpoint
change. It is also settable to Only-once or always-ON.

Startup-tuning at power-up || Startup-tuning at SV change| | Startup-tuning at both power-up

and SV change
SV e Sv2 f
Sv1 -

A
SV change

SV change

Power ON

Power ON

« Startup tuning function can be set ON/OFF.

« Heater power needs to be turned on simultaneously with or before turning on power to the
temperature controller.

« If startup tuning does not calculate suitable PID values due to characteristics of application,

use Autotuning function.

Easy parameter setup via USB loader port

The RB series has a standard loader port to connect to a PC
USB port via COM-KG (USB communication converter).

Using Win-UCI software on the PC, parameter settings can be
easily saved on the PC in CSV format, and the same parameter
settings are easily copied to other controllers.

Upload

Download
USB port

/w\ 4
USB communication
Loader Port converter

. '¥he ptc;]weFr’(t‘:o C()tl}\1/I-I<UZS|§ supplied COM-KG
rom the PC via the port so .
no power supply is necessary. Sold separetely
* The loader port is only for
parameter setup.

PLC Communication Protocol Converter
: COM-JE

A communication protocol converter becomes a Master Unit to
PLC, and automatically stores temperature data into registers in
a PLC. This enables easy handling of temperature control
system to the exiting PLC system is available.

Aﬁgﬁﬁ'ﬁ PLC @ Mapman Function
MELSEC series enables PLCs and
Omron RKC temperature controllers
SYSMAC series to act as one.

RS-422A
RS-485 RS-485
PLC MODBUS
ot Protocol
Communication RB100/400/900

(Mapman Function)

PLC Communication
Protocol Converter

COM-JE
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Q Specifications  EG—

Input

Input
a) Temperature input group
Thermocouple : K, J,R,S, B, E, T, N (JIS/IEC), PLII (NBS),
W5Re/W26Re (ASTM)
«Influence of external resistance : Approx. 0.25uV/Q
«Input break action : Up-scale / Down-scale (Selectable)
RTD : Pt100 (JIS/IEC), JPt100 (JIS)
«Influence of input lead resistance : Approx. 0.02[%/<] of reading
*Maximum 10Q per wire
«Input break action : Up-scale
b) Voltage * current input group
Voltage : 0 to 1V DC, 0 to 5V DC, 1 to 5V DC, 0 to 10V DC
«Input break action : Uncertain (indicates a value around 0V)
Current : 4 to 20mA DC, 0 to 20mA DC
* Inputs is selectable within each group.

Sampling Time
0.25 sec

Input Digital Filter
0 to 100 sec (OFF when O is set.)

PV Bias
Temperature input : -1999(-199.9) to +9999(999/9)°C(°F)
Voltage/Current input : -span to +span

Performance

Measuring Accuracy
a) Thermocouple
Type : K, J, T, E, N,
Less than -100°C (-148°F) : £(2.0°C[+3.6°F] + 1 digit)
-100 to 500°C (-148 to 932°F) : £(1.0°C [+1.8°F] + 1 digit)
More than 500°C (932°F) : £(0.2% of Reading + 1 digit)
Type: N, S, R, PLII, W5Re/W26Re
Less than 0°C (32°F) : #(4.0°C[+7.2°F] + 1 digit)
0 to 1000°C (-148 to 1832°F) : +(2.0°C[+3.6°F] + 1 digit)
More than 1000°C (1832°F) : £(0.2% of Reading + 1 digit)
Type : B
Less than 400°C (752°F) : £(70°C [+126°F] + 1 digit)
400 to 1000°C (752 to 1832°F) : #(2°C[+3.6°F] + 1 digit)
More than 1000°C (1832°F) : £(0.2% of Reading + 1 digit)
b) RTD
Less than 200°C (392°F) : +£(0.4°C [+0.7°F] + 1 digit)
More than 200°C (392°F) : +(0.2% of Reading + 1 digit)
c) DC voltage and DC current
+(0.2% of span + 1 digit)
«Close horizontal mounting error :
+2°C (3.6°F) [Less than -100°C (-146°F) input : £3.5°C (6.3°F)]

Insulation Resistance
More than 20MQ (500V DC) between measured terminals and ground
More than 20MQ (500V DC) between power terminals and ground

Dielectric Strength
1000V AC for one minute between measured terminals and ground
1500V AC for one minute between power terminals and ground

Setting

SV limiter
Scaling low to scaling high (High/Low individual setting

Ramp-to-setpoint
1(0.1) to span per Time
(Time : 1 minute/1 hour (Selectable) Up/Down individual setting)

SV step function
Number of SV : 4 points (Default : 1 point)
SV selecting method : Front key, Communication,
Digital input (External contact input)

Timer function
Timer setting : 0 min 01 sec to 99 min 59 sec or
0 hr 01 min to 99 hr 59 min (selectable)
Function
1: Control starts after the timer time elapses.
2: Control is performed during the timer time and stops after the timer
time elapses.
3: Link function from SV1 to SV4
(After the timer time elapses, control is continued using SV4.)
4: Link function from SV1 to SV4
(After the timer time elapses, control is stopped.)
Repeat : 0 to 9999 (Continuous when when 9999 is set.)

Setting data lock
Lock level : 1 to 10 level (0 : No lock)

Control

Control Method
a) PID control
* P, Pl, PD, ON/OFF control selectable
« Direct action/Reverse action is selectable
b) Heat/Cool type PID control

Autotuning Method
a) For PID control (Direct action/Reverse action)
b) For Heat/Cool PID control (For extruder, air cooling type)
c¢) For Heat/Cool PID control (For extruder, water cooling type)
d) For Heat/Cool PID control
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Startup tuning
The condition to activate Startup Tuning is selectable among a) to g)
a) At power-on and stop-to-run, one-time tuning
b) At SV change, one-time tuning
c) At power-on, stop-to-run and SV change, one-time tuning
d) At every power-on and stop-to-run
e) At every SV change
f) At every power-on, stop-to-run and SV change
g) Function off

Fine tuning
Setting range : -3 to +3 (6 levels, OFF when set to 0.)
-3 to -1 : Faster response
1to 3: Slower response
OFF :  Function OFF

Major Setting Range
Set value : Same as input range.
Proportional band : 0(0.0) to input span (Temperature input)
* When 0.1°C (°F) resolution, within 999.9°C (°F)
0.0 to 1000.0% of span (Voltage, Current input)
(ON/OFF control when P = 0)
« Differential gap at ON/OFF control
(High/Low individual setting) :
Temperature input : 0(0.0) to 100 (100.0) (°C,°F)
Voltage/Current input : 0.0 to 10.0% of span
Integral time : 0 to 3600sec (P + D action when | = 0)
Derivative time : 0 to 3600sec (P + | action when D = 0)
Cool-side proportional band : 1 to 1000% of heat side proportional band
Anti-Reset Windup(ARW) :1 to 100% of heat side proportional band
(Integral action is OFF when ARW = 0)
-10 (-10.0) to 10 (10.0) °C (°F) (Temperature input)
-10.0 to +10.0% of span (Voltage, Current input)
* Minus setting : Overlap
Derivative time action select : 0 : PV derivative, 1 : Deviation derivative
Output limiter : -5.0 to +105.0% (PID control)
(High/Low individual setting)
0.0 to 105.0%Heat/Cool type PID control
(Only limiter high)
(Heat side/Cool side individual setting)
Proportional cycle time : 0.1sec, 0.25sec, 0.5sec, 1 to 100 sec
Manual output : Output limiter low to Output limiter high
+ Auto/Manual transfer action selection
With bumpless/Without bumpless

Deadband/Overlap :

Control output
Relay output : Form A contact, 250V AC 3A (resistive load)
* Electric life : 100,000 cycles or more
Voltage pulse output:  0/12V DC
(Load resistance : more than 6002 <less than 20mA>)
* When OUT2 is no use, load resistance is more than
300Q <less than 40mA>.
See page 1-11 "Maximum number of digital outputs
(DO) by combinations of output (OUT1 and OUT2)
4 to 20mA DC, 0 to 20mA DC
(Load resistance : less than 500Q2)
Rated current : 0.5A
(Ambient temperature : Less than 40°C)
0to 5V DC, 1to 5V DC, 0to 10V DC
(Load resistance : More than 1kQ)
(Output impedance : Less than 0.1Q)
Open collector output :  Sink type
Load current : Less than 100mA
Load voltage : Less than 30V DC
Minimum load current : 0.5mA
ON voltage : Less than 2V
(at maximum load current)
Power OFF leakage current : Less than 0.1mA

Current output :
SSR (Triac) output :
Voltage output :

1-24
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Event (Alarm) Output (Optional)

Number of Event
Up to 4 points (Event 1 to 4)
(RB100 : Up to 3 points, Heat/Cool type : Up to 2 points)

Event
Type : Deviation High, Low, High/Low"!, Band,
Process High, Low
Set value High, Low
Control Loop Break Alarm (LBA)
Heater break alarm (HBA),
Output of the communication monitoring result,
RUN status monitor
*1: Two types of alarm settings are field-selectable.
1. Independent high and low settings.
2. Common high/low setting
(Factory setting, unless specified in alarm code
when ordering)

Setting range
Deviation : - (Input span) to + (input span)
Differential gap : 0 to input span
Same as input range
Differential gap : 0 to input span
MV value, FBR valued : -5.0 to +105.0%
Control loop break alarm (LBA)
1 LBAtime : 0 to 7200 sec. (OFF by setting zero)
LBA deadband : 0 to input span

Process, Set value :

Other Functions

a) Hold/Re-hold action

» Hold action is activated at power-on and stop-to-run.
Re-hold action is activated at power-on, stop-to-run, and the control
set value change.

b) Alarm output ON/OFF at stop mode is selectable.

c) Energized/de-energized action is configurable.

d) Differential gap : 0 (0.0) to span

e) Delay timer : 0 to 600 se!

f) Interlock (latch) function i |s configurable.

Heater Break Alarm

Number of CT Input: 2 points
CT Input type : CTL-6-P-N (30A), CTL-12-S56-10L-N (100A)
* Selectable
Accuracy : +(5% of input value + 1 digit) or 2A (whichever is larger)
Display range : 0.0 to 100.0A
Delay times : 0 to 255 times

+ Heater break alarm is not available for current / Voltage continuous output.

Output
Relay contact output, Form a contact, 250V AC 1A (Resistive load)

Analog Retransmission Output (Optional)

Communications (Optional)

RS-485
2400, 4800, 9600, 19200, BPS

Communication method :

Communication speed :

Protocol : ANSI X3.28(1976) 2.5 A4
MODBUS-RTU

Bit format

Start bit : 1

Data bit : 7or8 <For MODBUS 8 bit only

Parity bit : Without, Odd or Even

Stop bit : 1or2
Maximum connection : 31 units
Terminating resistor : External installation is necessary (120Q 1/2W)
Buffer mode : Correspond

(Mode in which writing to EEPROM is not
performed for setting changes)

Waterproof/Dustproof (Standard)

NEMA4X, IP66
» Waterproof/Dustproof protection only effective from the front in panel
mounted installation.

General Specifications

Number of Outputs
1 point

Output types
Measured value (PV), Set value (SV), Manipulated output value (MV)

Output Signal
Current output : 4 to 20mA DC, 0 to 20mA DC
(Load resistance : Less than 600Q2)
Continuous voltage output : 0 to 1V DC, 0 to 5V DC, 1 to 5V DC, 0 to 10V DC

(Load resistance : More than 1k<Q)
Output Resolution
Approx. more than 1/2000

Digital Input (Optional)

Number of Sub Output
2 points (DI1, DI2)
Input method
Non-voltage contact output
Function
SV selection, STOP/RUN, Auto/Manual, Alarm interlock reset,
+ Selectable

Supply Voltage
a) 90 to 264V AC (Including supply voltage variation)
[Rating : 100 to 240V AC] (50/60Hz selectable)
b) 21.6 to 26.4V AC (Including supply voltage variation)
[Rating : 24V AC] (50/60Hz selectable)
c) 21.6 to 26.4V DC (Ripple rate 10% p-p or less) [Rating:24VDC]

Power Consumption
100 to 240V AC type : RB100 : 8.5VA (240V), RB400 : 8.7VA (240V)
RB500 : 8.7VA (240V), RB700 : 8.7VA (240V)
RB900 : 9.0VA (240V)

24V AC type : RB100 : 4.7VA, RB400 : 5.8VA
RB500 : 5.8VA, RB700 : 5.8VA
RB900 : 6.0VA

24V DC type : RB100 : 108mA, RB400 : 141mA

RB500 : 141mA, RB700 : 141mA
RB900 : 147mA

Rush Current
100 to 240V AC type : Less than 13.3A (240V), Less than 5.6A (100A)
24V AC type : Less than 16.3A
24V DC type : Less than 11.5A

Power Failure Effect
A power failure of 20m sec or less will not affect the control action.
» RB100, 24V AC/DC type : 10msec or less

Operating Environments : 0 to 50°C [32 to 122°F]
10 to 90% RH (Non condensing)
Absolute humidity : MAX. W.C 29.3g/m3 dry
air at 101.3kPa.

Memory Backup : Backed up by non-volatile memory
+ Data retaining period : Approx. 10 years
» Number of writing : Approx. 1,000,000 times.
(Depending on storage and operating conditions.)
Net Weight
RB100 : Approx. 120g, RB400 : Approx. 185g, RB400 : Approx. 190g
RB700 : Approx. 200g, RB900 : Approx. 250g

External Dimensions (W x H x D)

RB100 : 48 x 48 x 60mm
RB400 : 48 x 96 x 60mm
RB500 : 96 x 48 x 60mm
RB700 : 72 x 72 x 60mm
RB900 : 96 x 96 x 63mm

o e-CON type Controller —\
RB410/RB910

(easy and economy
connector)
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\\ Model and Suffix Code J NG

Specifications

Model and Suffix Code

RB100
RB400
RB500

(48 X 48mm, 1/16 DIN)

(48 X 96mm, 1/8 DIN, Vertical type)
(96 X 48mm, 1/8 DIN, Horizontal type)
RB700 (72 X 72mm, 3/16 DIN

RB900 (96 X 96mm, 1/4 DIN)

Control Method

e

PID control with AT (Reverse action)

PID control with AT (Direct action)

Heat/Cool PID control with AT

Heat/Cool PID control with AT for extruder (Air cooling type)
Heat/Cool PID control with AT for extruder (Water cooling type)

Input and range

See Input range Code Table

Output 1 (OUT1)

See Output 1 Code Table (Control output)

Output 2 (OUT2)

*

1,*2

Not supplied
See Output 2 Code Table (Control output or analog retransmission output (AO)

9 ® ®e

Power Supply

24V AC/DC
100 to 240V AC

Digital output
(DO)

©)

*3

Not supplied
DO 1 points (DO1)
DO 2 points (DO1, DO2)

DO 4 points (DO1 to DO4) + Available for RB400/900 only

CT input

Not supplied

For CTL-6-P-N (0 to 30A) 1 point + When digital output code is "N", cannot be specified.
For CTL-12-S56-10L-N (0 to 100A) 1 point « When digital output code is "N", cannot be specified.
For CTL-6-P-N (0 to 30A) 2 point + When digital output code is "N", cannot be specified.
For CTL-12-S56-10L-N (0 to 100A) 2 point « When digital output code is "N", cannot be specified.

©)

Communication/
Digital input (DI)

Not supplied

RS-485 (ANSI/RKC standard protocol)

RS-485 (MODBUS protocol)

DI 2 points

RS-485 (ANSI/RKC standard protocol) + DI 2 points
RS-485 (MODBUS protocol) + DI 2 points

* Available for RB400/900 only
« Available for RB400/900 only

Waterproof/
Dustproof

Not supplied
Waterproof/Dustproof protection

©)
®

®

Case color

White case
Black case

@

Quick start code

No quick start code (Default setting)
Specify quick start code (DO type)

®

Instrument version

Version symbol

*1 When control method is selected for PID control (Code : F, D), output 2 is available for analog retransmission output.

*2 On the RB100, the event 3 output function can be specified for output 2.
*3 The number of DO points is limited in some combinations of OUT1 and OUT2 (control output) types.
*3 Heater break alarm is not available for current or voltage continuous output.

Input range code table
Temperature Input Group (Field-programmable)

DC Current « Voltage Group

Thermocouple RTD (Field-programmable)
Input Code Range Input Code Range Input Code Range Input Code Range
1 [ K01 0 to 200°C S 2[Ssi02 0 to 1769°C D .101]-199.9 to +649.0°C|[0to1VDC |3 10
K 102 0to 400°C || (JIS/IEC) | S ;A2 0 to  3216°F D ;02]-199.9 to +200.0°C|[0to 5V DC | 4 01 |-1999 to +9999
K 03 0to 600°C 2| B'01 400 to  1800°C D '03]-100.0 to +50.0°C||0to 10V DC | 5 '01 | (Programmable)
1 04 0 to__ 800°C B B 102 0 to  1820°C D 104 -100.0 to +100.0°C|[Ttoc5VDC__| 6 10
K 105 0 to_1000°C WIS/IEC) [BIAT 800 to_ 3200°F D ;05 -100.0 to +200.0°C|[0to 20mADC| 7 1 0 Fg%gryf;é\éalue
K K '06 0 to 1200°C B | A2 0 to 3308°F D ! 06 0.0 to  50.0°C|[4to20mADC| 8 '01| ™ o1
(JIS/EC) 1411 -200 to +1372°C 1] E 01 0to 800°C D .07 0.0 to 100.0°C1 . For current input, connect is a 250Q
K :(1)8 88 :O gggg“g E E 102 0 to 1000°C ::; :88 gg :0 ggggag shunt resistor to the input terminals.
L U to B E A1 0 to  1600°F L .0 to - . N
K 23] 189.9 to 7000 | | VS/EC) FEAS Dlo 1600F (lj’lglgg 0T 00t R00 0] Model code : KD100-55
K 1Al 0to  800°F 01 0 to  1200°C D 1A2]|-199.9 to +400.0°F
K 1A2 0 to 1600°F N 1 02 0 to  1300°C D /A3[-199.9 to +200.0°F
K!'C7| -328 to +2501°F (JIS/IEC) TA1 0 to 2300°F D 'A4|-199.9 to +100.0°F
K 1C8]| -100.0 to +752.0°F A2 0 to 2372°F D 'A5| -199.9 to +300.0°F
101 0to 200°C 1 102] -199.9 to +100.0°C D A6 0.0 to 100.0°F
J 102 0 to 400°C T ,03[ -100.0 to +200.0°C D A7 0.0 to 200.0°F
J 103 0 to 600°C T T'05] -199.9 to +300.0°C D 'A8 0.0 to 400.0°F
J 104 0 to 800°C (JIS/IEC) T 106 0.0 to 400.0°C D A9 0.0 to  500.0°F
J J 105 0 to 1000°C T HER 0.0 to 600.0°F D 1B2[-199.9 to +900.0°F
wisiec) H ' 06 0 to 200°C T 1C8[ -199.9 to +300.0°F P 101]-199.9 to +649.0°C
J 15| -200 to +1200°C T'C9| -328 to +752°F P 102]-199.9 to +200.0°C
J 107 -199.9 to +300.0°C 2[ w01 0 to2000°C P_103]-100.0 to +50.0°C
J A1 0 to__ 800°F || W5Re/W26Re [W T 02 0 to_ 2320°C P 104]-100.0 to +100.0°C
J 1A2 0 to 1600°F (ASTM) [W A4 0 to_ 4208°F || JPt100 [[P_r05[-100.0 to +200.0°C
J 1B9| -328 to +2192°F A 101 0 to  1300°C (JI1s) P_1 06 0.0 to 50.0°C
J 1C8]-199.9 to +550.0°F || PL|| [A102 0 to 1390°C P107] 0.0 to 100.0°C
R 2[R:02 0 to 1769°C (NBS) A A1 0 to 2400°F P 108 0.0 to 200.0°C
(JIS/IEC) | R A2 0 to  3216°F A 'A2 0 to 2534°F [ :09 0.0 to 300.0°C
*1 : Accuracy is not guaranteed for less than -100°C (-146°F) . P .10 0.0 to500.0°C
*2 : Accuracy is not guaranteed for less than 400°C (752°F) for Input Type R, S, B, and W5Re/W26Re.
Output signal code table
Output 1 Code Table Output 2 Code Table
Output Type Code Output Type Code Output Type Code Remarks
Relay contact output M Relay contact output (Cool side output)| M _|[ Relay contact output _ (Event 3 [DO3] output) P_| Only RB100
Voltage pulse output Vv Voltage pulse output (Cool side output)] V || 0 to 20mA DC (Analog retransmission output [AO]) [ R | Only PID control |
0to 5V DC 4 0 to 5V DC (Cool side output)| 4 4 to 20mA DC (Analog retransmission output [AO]) | S | Only PID control
0to 10V DC 5 0to 10V DC (Cool side output) 0 to 5V DC (Analog retransmission output [AQ]) | _X__| Only PID control|
1to 5V DC 1to 5V DC (Cool side output) 0to 10V DC _ (Analog retransmission output [AO]) | Y | Only PID control
0 to 20mA DC 7 0 to 20mA DC (Cool side outpuf) 1to 5V DC__ (Analog retransmission output [AO]) [ Z | Only PID control
4 to 20mA DC 4 to 20mA DC (Cool side outpuf)
Triac output T Triac output (Cool side outpuf)[ T
Open collector output D Open collector output (Cool side output)[ D

Maximum number of digital outputs (DO) by combinations of output (OUT1 and OUT2)
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@ Maximum number of digital outputs (DO) by combinations of output (OUT1 and OUT2)

OUT2 (Including transmission output) . . L
([___]: Represents selection of digital outputs
NO QW2 | MT.D | (o) | (20%ma) Colﬂgﬂtt Vg&j’%ﬁ -DO3 and DO4 are not available.)
“1|_ M, T,D 4 4 4 4 *1 When the instrument has two digital outputs
V (Load: 10 mA) 4 4 4 4 2 2 (DO1 and DO2) and no OUT2 output, "V" type
OUT1 | _V (Load: 20 mA) 4 4 4 2 2 2 output (load: 40mA) can be specified for OUT1.
Current output 4 4 2 2 2 2
Voltage output 4 4 2 2 2 2

O

Quick Start Code G

 Quick start code 2 tells the factory to ship with each parameter preset to the values detailed as specified by the customer.
Quick start code is not necessarily specified when ordering, unless the preset is requested.
These parameters are software selectable items and can be re-programmed in the field via the manual.

@ Event Code Table (Programmable)

Specifications Quick start code 0 0 O 0-0] |Code Event Type
Digital output 1 (DO1) | None N A Deviation High
. .(Event1 type) See event code table ] . Deviation Low
D|g|(téilgﬁtpzu:y§e()l3 02) NSoeneeevent code table | Deviation High/Lo.w (Commgn high/low setting)
Digital output 3 (DO3) | None N Banq .(Com.mon I'?lghllow setting)
(Event 3type) *1| See event code table O Deviation High with Hold
Digital output 4 (DO4) | None N Deviation Low with Hold
(Event4 type) *2| See event code table 0 Deviation High/Low with Hold (Common high/low setting)
None N Process High
SV1 to SV4 select 1 Process Low
S SV1/SV2 select + STOP/RUN 2 Process High with Hold
Digital input (DI) -
SV1 to SV2 select + MANUAL/AUTO 8 Process Low with Hold
SV1 to SV2 select + Alarm interlock reset 4 Deviation High with Alarm Re-hold
STOP/RUN + MANUAL/AUTO 5 Deviation Low with Alarm Re-hold
STOP/RUN + Alarm interl.ock reset 6 Deviation High/Low with Re-Hold (Common high/low setting)
MANUAL/AUTO + Alarm interlock reset 7 Band (Individual high and low settings)

*1: On the RB100, this can be specified when event 3 (Code : "P") is selected
in output 2.
*2: On the RB100, this is fixed at "none".

Set value High

Set value Low

Deviation High/Low (Individual high and low settings)

Deviation High/Low with Alarm Hold (Individual high and low settings)

Deviation High/Low with Alarm Re-Hold (Individual high and low settings)

*
=

Heater break alarm (HBA)

*
N

Loop break alarm

FAIL

RUN status

ablw| N N [X|S<|c|H|®|O|r| X | T| || m o] O|m

Output of the communication monitoring result

*1 Heater break alarm is not available for current / Voltage continuous output.
*2 Loop break alarm is not available for Heat/Cool PID control type.

Example of Model Code and Quick start code J—

(___Specifications )
Input : Thermocouple K 0.0 to 400.0°C
Control : PID control for Heating, (Output : 4 to 20mA DC)
Digital output (Alarm) : 2 point (Deviation High, Deviation Low)
Analog retransmission output : 0 to 10V DC
Digital input : 2 point (STOP/RUN, MANUAL/AUTO)

1
4] © @ @@ 6 ©®©2 ©®© o ® -
( Model Code ) RBOF Koe-8y-O+20-00/01/y  (  Quick start code ) ABNN-5
: CTinput ]
@ Control Method (_PID control (Revere action)) %)8‘3/&; Cor:ﬂﬁnication Digital output 1 —T
2 Input and range (K000 4000°C) 9 Yaterproot Digital output 2
® Output 1 (Heat output) @ Case color Digital output 3
@ Output 2 (Analog Retransmission output) Digital output 4
® Digital output (Alarm output) (" 2 points (DO1+D02)

Digital input ( STOP/RUN + MANUAL/AUTO )

@® Specify quick start code (DI/DO type)

@® Instrument version
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Process/Temperature Controller RB 1 OO/ 400/ 5 OO/ 700/ 900

\\ External Dimensions ¥ iIEGNGEEGEGEN

Terminal cover
(Optional)

RB100 i}
—JiT j E:
o D‘ﬂT‘TFrIﬂ
- i |||j %
e 7.|9 ‘ @1 63
791

*1 : Case rubber packing (optional) [Waterproof/dustproof]

RB400

The mounting brackets can be attached on the

Panel Cutout

I
&
+lD
<
]
457¢° 25

(Panel thickness must be between 1 to 10mm)

Panel Cutout

sides of the controller. However, to make the ,,I—I
controller waterproof and dustproof, attach the @l
mounting brackets to the top and bottom. J|© Q
(2 places). & in _
: —\_L Terminal cover
. ———(Optional)
f o
© o o
0’ o —
45°8° 125
- %% | .
| 48 | & nﬂ A (Panel thickness must be between 1 to 10mm)
7.9 10 60
70.1
*1: Case rubber packing (optional) [Waterproof/dustproof]
RB500 Panel Cutout
The mounting brackets can be attached on the — B B _
sides of the controller. However, to make the [te)
controller waterproof and dustproof, attach the N
mounting brackets to the top and bottom. ©
(2 places). | o )
5~ N
+0.8
920 | 30 ’
L] -
" *1: Case rubber packing (optional)
79| 10 1 60 [Waterproof/dustproof]
96
N !
o} % ] © 0|
< <3
% m o \:\ Terminal cover
L. (Optional)
RB700 Panel Cutout
B I
0|
5 3
a _|Terminal cover Se
(Optional) * o
o, T N ©
™ 2ol g 685" | 25
™~ ©| | 1
= —
2" |
7.9 .
RB900 '
RS _k__ Panel Cutout
1 e}
The mounting brackets can be attached on the m
sides of the controller. However, to make the -
controller waterproof and dustproof, attach the 0 © |y o
mounting brackets to the top and bottom. SI= ©
(4 places). U
P|) T~t|_Terminal cover .,
- (Optional) f°
= N
. . h
0|
s 5F | —
| 92°%° 25
] (Panel thickness must be between 1 to 10mm)
T 6 |
1
79| M0 5o

70.1

*1: Case rubber packing (optional) [Waterproof/dustproof]

Unit : mm
(Close horizontal mounting)
* Up to 6 units

+0.6
Lo

45¢°

L=(48Xn-3)
n : Number of controllers
(2=<n=<6)
» Waterproof/dustproof is not available for
close horizontal mounting.

(Close horizontal mounting)
* Up to 6 units

+0.6
Lo ‘

+0.8
920

L=(48Xn-3)
n : Number of controllers
(2=<n=<6)
» Waterproof/dustproof is not available for
close horizontal mounting.

(Close vertical mounting)
* Up to 6 units

+0.8
920

—

+0.8
0

- @

L=48Xn-3
n : Number of controllers
(2=<n=<6)
» Waterproof/dustproof is not available for
close horizontal mounting.

(Close horizontal mounting)
*Up to 6 units

+0.7
LoO

68+8.7

L=72Xn-4
n : Number of controllers
(2=<n=<6)
» Waterproof/dustproof is not available for
close horizontal mounting.

(Close horizontal mounting)
* Up to 6 units

+0.8
| Lo |

+0.8
920

L=(96Xn-4)
n : Number of controllers
(2=<n=<6)

» Waterproof/dustproof is not available for
close horizontal mounting.

9
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=
o
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Process/Temperature Controller RB 1 OO/ 400/ 5 OO/ 700/ 900

" Rear Terminals T

RB100 RB100 (*) Optional
No Contents No Contents No| Contents
O[O [O]|[1 ]| —T¢L —TL —T+ 13| —s6 *)|_@ ©12) )17 =& Po2) ™)
z % :2 g Z g ) 1£tﬁi‘4ov 24VAE ﬂDE Power supply 14| drrey Communication| (1 Digital input|| o =50 Digital output 1, 2
2@ The[ @ ol @ Control output 1, 2 Re-ase o T 0(011,2) (001.2)
;Qrgﬁ i @: 3 = - ) (0UT2) | (OUT1,2 P ' 15 TR(®) com 9 |com Relay contact output
S| @ MO &] NO, | Tnac‘ or ( ,2) or o
=== [ 4 | _9 __ _9 _ (a0) [Analog retransmission 16 *) []10 A Measuring input
JO MO [[2[© m @ e output, Digital output (AO) o+ M- g1np
5 -t 17 : 1" 1) Th I
Nl e fourn | W fsereont ot e 7| CT1.CT2 input () Thamoooipe
6 R G 3) SSR (Tri - B -
m @ o ) %4; Open(cgﬁgétor 18 12 1) 2 @) (3) Voltage/Current
RB400 RB900 RB400/RB500/RB900 (*) Optional
No Contents No Contents
(ol Eeol |[Zel ) P Ep——— 18] s B
B®) ]| @ 2[© e 100 to 240V 24VAC 24V DC Power supply Communication
ol el (el ElOff [2 =N =N —- 17
Lol Grel ol Bl + Control output 1, 2 —TREB)
Mol (ol [del FICT | [ e Dyeg | ©UTH2) of =
=l ] L | EIEA e gy o . ~0) | Analog retransmission | [16]_%._ oi2 *
6| @ 18] @ &) 18] @ m @ ® Tw KO ©r2) T
o] Wl oot Wl | s = (8%?aljta(>ﬁa()ct)output 7l o Digital input
;== = ;== il E| T';ﬂ } (ouT1) (2) Voltage pulse / Current/Voltage - (11) (Dl 1v 2)
15[ © || 2O [lel©]] 20| ©]] i LR L (3) SSR (Triac) com
_9 @ H ;@ ; @ A ;@- 6 ™M @ (3) (4) (4) Open collector 18
[ © ] 2[ @[ |k[&]] 2[O]| 7|53 02 B O [ [19] 5500 -
O] Biel W[ =[O 8 | == o1 (DD%t;alzc))utput 1,2 20| <3 ©03) Digital output 3, 4
4ol el [[el] o]l |7 | : S (DO3.4)
9 | com Relay contact output 21| com Relay contact output
RB500 10 A Measuring input 22 *)
I | N PN N N N i + (1) Thermocouple B
EEEREEEREEES e ﬁ B @ Bl | CcTherzime
- (3) Voltage/Current
13[[14[[15 |[16][17 18] 19 [ 20][ 21][ 22| 23| 24 12| a- B(Z) (43) oltage/Current 24
delelolelelclelolelolel || RE700
dRENnERERRREE No Contents No Contents No Contents o
1| —TL —7L —T+ 19 10| s
RB700 100 to 240V 24VAC  24vDC | Power supply TR0 P Digital output
Mol MHolHMol 2| N N 20 |20t 1,2 (D01,2)
L[O]] RHOIMS] 3 + Control output 1, 2 21 12| com Relay contact outout
o] HolHo NG| Td] HOU | (OUTD)or S o e
ol EoTHOT 4|8 o % " %5 |Analog retransmission | [22]— M) [[13] == )
adIE=A ! m e e @ output (AO) DIt Digital input cT2
5 @ 2 @ 14 @ 5|3 —/+ -3 (1) Relay contact output 23| — DI1.2 14| — CT1.CT2 input
Ll Il B LA T NG| Triac)| \/1, (0uT1) | (2) Voltage puise / Currentvoltage (DI, 2) cT ’
s[© AO [ © 6| T8 (3) SSR (Triac) 24| com 15
7@ 25| @ || 6] © ™ @ @ “) (4) Open collector .
O] A O [ O]l 7 |5 po4 *) 25|86 ™ |16 A Measuring
o) e1lTIs No Digital output 3, 4 - input
Cl & (8152 I 8 | D03 (DO3,4) 26| | TRA) | Communicationf 147 [~ BT —* | (1) Thermocouple
NO ’ RS-485 (2)RTD
g | com Relay contact output 27 T/IR(B) 18 s B(z) (E)L— (3) Voltage/Current

« Use a solderless terminal for screw size M3, width 5.8mm or less.

O Accessory NN

(" Terminal Cover ") Front Cover
RB900 RB40/500 RB700 RB100

RB400/500 RB100

Model Code : Model Code :

Model Code : KFB400-58 Model Code : Model Code : Model Code :
L (RB90O uses 2 unit) KCAT00-53  KCATO0-ST7 | | 2B900-35  KRB400-36  KRBA00-36A
( Current transformer for heater break alarm (HBA) h /2509 shunt resistor for current input\
Model code
| CTL-6-P-N(0t030A) | Model code
CTL-12-856-10L-N (0 to 100A) KD100-55
CTL-6-P-N  (Unit: mm) CTL-12-S56-10L-N
\_Approx.130 14%5 . iApprox.100 40 | Approx.25 ‘

SO E
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Temperature Controller CB SCI‘IGS

c € c“us

CcB100 CB700
CB400 CB900
CB500

Jsjjonuog [eybia

QO General Description I

The CB Series combines easy-to-use operation with the latest temperature control advances at a competitive price.  With powerful new
features such as RKC's new self-tuning for precise automatic control, digital communications for networking, IP66(IP65) for
waterproof/dustproof protection and heater and loop break alarm capabilities to detect system failures, these controllers deliver exceptional
process performance for the most demanding industrial applications.

" Features T

¥ Bright, easy-to-read LED Displays

s Advanced self-tuning

v Digital communications

+ Heat/Cool action

v Heater/Loop break alarms

¢ IP66(65) - Waterproof/dustproof protection

Bright, Easy-To-Read LED Displays

The CB Series features large, bright LED displays that have
been designed to be easy-to-read from greater distances.

20mm
BT (e

CB100/400

CBQOO 14mm

L,’ 14mm

10mm

m

Digital Communications

(Optional)

The CB series offers an optional RS-485 communications
interface for networking to computers, PLCs and SCADA
software in your plant. Up to 31 units can be interfaced on one
RS-485 communication line. MODBUS protocol is also available.

Host computer

Max 31 units

Self-Tuning Algorithm

The CB Series offers a new self-tuning feature that is initiated
at start-up and when process parameters or conditions change.
In these situations, the controller evaluates whether the preset
PID parameters should be maintained or replaced by the latest
self-tuning parameters to achieve the best control for the
process. Self-tuning can be manually turned ON/OFF in the
parameter setting mode. This feature is not available with the
Heat/Cool control.

In addition to self-tuning, the CB Series has standard

autotuning (AT) so that either function can be selected to
achieve optimum process control.

At start-up or set value change

When control
disturbance occurs,
self-tuning is initiated

When overshoot
occurs, self-tuning
is initiated

Temp —>

Oscillation

When control is stable,
self-tuning is not initiated

When control is stable,
self-tuning is not initiated

When undershoot
occurs, self-tuning
is initiated
At set value change

When control is stable,
self-tuning is not initiated

Time—>

Heat/Cool Control

The Heat/Cool PID control features heat and cool outputs for
use where process-generated heat exists. This allows the input
of overlap or deadband settings which contribute to energy
savings.

(Optional)

100% 100%

Heat Cool Heat Cool
output output output output
0% 7y 0% 7y
Set value Set value
«—>| Overlap «—>| Deadband
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" Features T

Heater Break Alarm (HBA)

The HBA detects a fault in the heating or cooling circuit and
displays actual amperage on the display on the front panel.

If the measured value becomes lower than the preset value, the
alarm is activated.

(Optional)

The HBA function requires a current detector for measuring
and monitoring the current load.

=
Mechanical

Controlled object relay, SSR

CTL-6-P-N (0 to 30A) CTL-12-S56-10L-N (0 to 100A)

Length of lead wire :
Approx. 130mm (standard)

Length of lead wire :
Approx. 100mm (standard)

-

012 /

Temperature Alarms (Optional)

The CB Series provides a wide selection of alarm types to
configure up to two alarm contacts. The alarm Hold action is
configured in the controller. The alarm action is suppressed by
the Hold function at start-up until the process value has entered
the non-alarm range.

" TeTw]
1_li_l
S ]
e |

VA Contact
(= output

Various alarm devices

Close Horizontal Mounting

The CB Series has been designed with a unique mounting
bracket that allows close horizontal mounting of multiple
instruments to save valuable panel space.

Close horizontal mounting

Loop Break Alarm (LBA)

The loop break alarm (LBA) monitors and protects an entire
temperature control system. The LBA detects heater breaks,
thermocouple or RTD failures, short circuits, or the failure of an
operating device such as a mechanical or solid state relay.

(Optional)

When the PID computed value reaches 100% and the
temperature does not respond in a set time, the loop break
alarm is activated. Conversely, when the PID value reaches 0%
and the temperature does not respond accordingly, the loop
break alarm is turned on. In this example, the LBA uses
reverse action to control heat. For cool control, the LBA action
is reversed and becomes direct. LBA deadband is available to
suppress the influence of external disturbances.

é

Controlled object

RUN/STOP Mode

When it is necessary to turn off the control output, the STOP
mode is available to suspend control operation. To go between
these two modes, it is necessary to press the R/S key for one
second. When the control output is turned back on, the
controller returns to normal operation. The instrument monitors
the process value in the lower display in the STOP mode.

The RUN/STOP feature can be enabled/disabled in the
parameter setting mode.

(Optional)

(rri
(NN
OAT OOUT1OOUT20ALMTOALM2

G | rr\\/ [ A

RKe CB100

Waterproof/Dustrpoof (Optional)

For operation in severe environments or when washdown is
re-quired, the IP66(65) rating is available for
waterproof/dustproof protection.



Temperature Controller CB SCI‘IGS

QO Specifications I

Input

Input
a) Thermocouple  : K, J, R, S, B, E, T, N (JIS/IEC), PLII (NBS)
W5Re/W26Re (ASTM), U, L (DIN)

«Influence of external resistance : Approx. 0.2uV/Q
«Input break action : Up-scale

b) RTD : Pt100 (JIS/IEC), JPt100 (JIS)
«Influence of input lead resistance : Approx. 0.01[%/Q] of reading
*Maximum 10Q per wire
«Input break action : Up-scale

c) DC voltage : 0 to 5V, 1 to 5V (0.0 to 100.0% (Default value))
«Input break action : Down scale

d) DC current : 0 to 20mA, 4 to 20mA (0.0 to 100.0% (Default value))
«For DC current input, connect a 250 Q resister to the input terminals.
«Input break action : Down-scale

Sampling Time
0.5 sec
PV Bias

Temperature input : -1999(-199.9) to 9999(999.9)°C[°F]
DC voltage, DC current : - span to +span

Performance

Measuring Accuracy

a) Thermocouple
+(0.3% of reading + 1 digit) or £2°C (4°F) whichever is larger
*Accuracy is not guaranteed between 0 and 399°C (0 and 749°F)
for type R, S and B.
*Accuracy is not guaranteed between -199.9 and -100.0°C
(-199.9 and -158.0°F) for type T and U.

b) RTD
+(0.3% of reading + 1 digit) or £0.8°C (1.6°F) whichever is larger

c) DC voltage and DC current
+(0.3% of span + 1 digit)

Insulation Resistance
More than 20MQ (500V DC) between measured terminals and ground
More than 20MQ (500V DC) between power terminals and ground

Dielectric Strength
1000V AC for one minute between measured terminals and ground
1500V AC for one minute between power terminals and ground

Control

Control Method
a) PID control (with autotuning and self-tuning function)
«Available for reverse and direct action. (Specify when ordering.)
b) Heat/Cool PID control (with autotuning function)
«Air and water cooling types are available. (Specify when ordering.)

Major Setting Range

Set value : Same as input range.

Heat side proportional band : 1 to span or 0.1 to span (Temperature input)
When 0.1°C (°F) resolution, within 999.9°C (°F)
or 0.1 to 100.0% of span (voltage, current input)
(ON/OFF action when P=0)

«Differential gap at ON/OFF action is 2°C (°F).

Cool side proportional band : 0 to 1000% of heat side proportional band
(Heat/Cool ON/OFF action when Pc=0)

Integral time : 0 to 3600sec.(P + D action when 1=0)

Derivative time : 0 to 3600sec.(P + | action when D=0)

Anti-Reset Windup(ARW) : 1 to 100% of heat side proportional band

Deadband/Overlap : -10 to 10°C (°F) or -10.0 to 10.0°C (°F)
-10.0 to +10.0% of span (Voltage, current input)

Proportional cycle time : 1 to 100 sec.

Control Output
Relay output : Form C contact, 250V AC 3A (resistive load)

(Form A contact : Heat/Cool PID type)

Voltage pulse output : 0/12V DC

(Load resistance : More than 600€)

4 to 20mADC

(Load resistance : Less than 600€2)

Zero-cross method for medium capacity

triac drive (less than 100A)

*Not available for Heat/Cool PID type.

Current output :

Triac trigger output :

Alarm (Up to 2 points) (Optional)

Temperature Alarm
a) Type : Deviation High, Low, High/Low, Band,
Process High, Low
Set value High, Low
b) Differential gap : 2°C (°F) or 2.0°C (°F) (Temperature input)
0.2% (Voltage, current input)

9
Q
=
L
(@)
o)
=]
=
o
)
@

Heater Break Alarm (For single phase)

a) CT type : CTL-6-P-N(30A), CTL-12-S56-10L-N(100A)
b) Display range : 0.0 to 100.0A
c) Accuracy : + 5% of input value or + 2A (whichever is larger)

*Qutput from Alarm 2 terminal.

Control Loop Break Alarm (LBA)
a) LBA time setting : 0.1 to 200.0 min.
b) LBA deadband : 0 to 9999 °C[°F] or 100% of span
(OFF by setting zero)
*Not available for heat/cool type.

Alarm Output
Relay output, Form A contact 250V AC 1A (resistive load)

Communications (Optional)

a) Communication method : RS-485 (2-wire)
b) Communication speed : 1200, 2400, 4800, 9600, 19200 BPS
c) Bit format

Start bit : 1

Data bit : 7or8

Parity bit : Even, odd or without parity
Stop bit : 1or2

d) Communication code :  ASCII(JIS) 7-bit code
e) Maximum connection : 31 ( Address can be set from 0 to 99.)

Waterproof/Dustproof (Optional)

CB100 : P66
CB400/500/700/900 : P65

*Waterproof/dustproof protection only effective from the front in panel
mounted installations.

*Waterproof/dustproof protection is not available for close horizontal
mounting installations.

General Specifications

Supply Voltage
a) 85 to 264V AC (Including supply voltage variation)
[Rating : 100 to 240V AC] (50/60Hz common)
b) 21.6 to 26.4V AC(Including supply voltage variation)
[Rating : 24V AC] (50/60Hz common)
c) 21.6 to 26.4V DC(Ripple rate 10% p-p or less) [Rating : 24V DC]

Power Consumption
Less than 10VA for standard AC type
Less than 5VA for 24V AC type
Less than 160mA for 24V DC type

Power Failure Effect
Not affected by power failure shorter than 20msec, otherwise reset to
the initial state.

Operating Environments : 0 to 50°C [32 to 122°F] , 45 to 85% RH

Memory Backup : Backed up by non-volatile memory.
Data retaining period : Approx. 10 years
Number of writing : ~ Approx. 1,000,000 times

Net Weight
CB100 : Approx. 170g
CB400 : Approx. 250g
CB500 : Approx. 250g

CB700 : Approx. 290g
CB900 : Approx. 340g

External Dimensions (W x H x D)
CB100 : 48 x 48 x 100mm CB700: 72 x 72 x 100mm
CB400 : 48 x 96 x 100mm CB900 : 96 x 96 x 100mm
CB500 : 96 x 48 x 100mm

Compliance with Standards

e CE Mark ®
e UL/cUL Recognized c € ﬂm us

Triac trigger output type and triac output are not CE Mark or UL/cUL
Recognized.
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\\ Model and Suffix Code ¥

Specifications Model and Suffix Code
CB100 (1/16 DIN size)
CB400 (1/8 DIN Vertical size)
Size CB500 (1/8 DIN Horizontal size) O 0 Oo-0 OxOo o-—-go go-so/v
CB700 (3/16 DIN size)
CB900 (1/4 DIN size)
PID control with AT (reverse action) F
PID control with AT (direct action) D
Control method Heat/Cool PID with AT (water cooling) w
Heat/Cool PID with AT (air cooling) A
Input type See Range and Input Code Table
Range See Range and Input Code Table O
Relay output M
Voltage pulse W
Control output (OUT1) DC current : 4 to 20mA 8
Triac trigger G
Control method : F, D No symbol
Relay output M
Control output (OUT2) Voltage pulse Vv
DC current : 4 to 20mA 8
No alarm N
Alarm 1 See Alarm Code Table ? O
No alarm N
Alarm 2 See Alarm Code Table? O
i - Not supplied N
1 .
Digital communications RS-485 (2-wire system) 5
Not supplied N
Waterproof/ Dustproof Waterproof/Dustproof protection * Body color is only available in black. 1
Black A
Body color White N
Instrument version Version symbol Y
1 MODBUS protocol is also available. Specify "Z-1021" along with full model code. For additional information, contact RKC.
2 Order current transformers separately, see accessories below to part number.
Range and Input Code Table I —
Thermocouple (Field-programmable) RTD (Field-programmable)
Input Code Range Input Code Range Input Code Range
K _: 01 0 — 200°C E : 01 0 — 800°C D : 01 -199.9 — 649.0°C
K_: 02 0 — 400°C E E : 02 0 — 1000°C D : 02 -199.9 — 200.0°C
K_: 03 0 — 600°C E : Al 0 — 1600°F D & 03 -100.0 — 50.0°C
K_: 04 0 — 800°C E | A2 0 — 1832°F D | 04 -100.0 — 100.0°C
K_: 05 0 — 1000°C 01 0 — 1200°C D & 05 -100.0 — 200.0°C
K_: 06 0 — 1200°C N 02 0 — 1300°C D | 06 0.0 — 50.0°C
K K_: 07 0 — 1372°C A1 0 — 2300°F D & 07 0.0 — 100.0°C
K_: 13 0 — 100°C A2 0 — 2372°F D : 08 0.0 — 200.0°C
K_: 14 0 — 300°C 01 -199.9 — 400.0°C D : 09 0.0 — 300.0°C
K_: 17 0 — 450°C T 02 -199.9 — 100.0°C Pt100 [ D : 10 0.0 — 500.0°C
K 1 20 0 — 500°C T 03 -100.0 — 200.0°C D | A1 -199.9 — 999.9°F
K_: A1 0 — 800°F 2 [T 04 0.0 — 350.0°C D : A2 -199.9 — 400.0°F
K_: A2 0 — 1600°F T T A -199.9 — 752.0°F D : A3 -199.9 — 200.0°F
K_: A3 0 — 2502°F T A2 -100.0 — 200.0°F D : A4 -199.9 — 100.0°F
K_: A9 20 —  70°F T | A3 -100.0 — 400.0°F D : A5 -100.0 — 300.0°F
J o1 0 — 200°C T A4 0.0 — 450.0°F D : A6 0.0 — 100.0°F
J 02 0 — 400°C T A5 0.0 — 752.0°F D : A7 0.0 — 200.0°F
J 103 0 — 600°C W5Re 01 0 — 2000°C D @ A8 0.0 — 400.0°F
J 04 0 — 800°C MW26Re W i 02 0 — 2320°C D : A9 0.0 — 500.0°F
J J i 05 0 — 1000°C Wi A1 0 — 4000°F P _: 01 -199.9 — 649.0°C
J 06 0 — 1200°C A 01 0 — 1300°C P 02 -199.9 — 200.0°C
J A 0 — 800°F A 02 0 — 1390°C P_: 03 -100.0 — 50.0°C
J A2 0 — 1600°F PLII A i 03 0 — 1200°C P _: 04 -100.0 — 100.0°C
J A3 0 — 2192°F A Al 0 — 2400°F JPt100 P 05 -100.0 — 200.0°C
J A6 0 — 400°F A A2 0 — 2534°F P _: 06 0.0 — 50.0°C
R i 01 0 — 1600°C U _: o1 -199.9 — 600.0°C P 07 0.0 — 100.0°C
1 [R 1T 02 0 — 1769°C U i 02 -199.9 — 100.0°C P_: 08 0.0 — 200.0°C
R R : 04 0 — 1350°C U 2 ["U o3 0.0 — 400.0°C P _: 09 0.0 — 300.0°C
R . Al 0 — 3200°F U A1 -199.9 — 999.9°F P 10 0.0 — 500.0°C
R : A2 0 — 3216°F U i A2 -100.0 — 200.0°F
S : 01 0 — 1600°C U : A3 0.0 — 999.9°F Voltage and Current 3 (Field-programmable)
s TS o2 0 — 1769°C L o1 0 — 400°C
S I Al 0 — 3200°F L L 02 0 — 800°C Input Code Range
S I A2 0 — 3216°F L A1 0 — 800°F 0 5VDC | 4 10 0.0 — 100.0_(Default) |
B _: 01 400 — 1800°C L : A2 0 — 1600°F 0 10VDC| 5 : 017 0.0 — 100.0 (Default)
1B 102 0 — 1820°C 1 5VDC | 6 :0 0.0 — 100.0_(Default)
B B : Al 800 — 3200°F 0 20mADC| 7 : 0 0.0 — 100.0_(Default)
B : A2 0 — 3308°F 4 20mADC| 8 : 0 0.0 — 100.0_(Default)

1Type R, S and B input : Accuracy is not guaranteed between 0 to 399°C (0 to 799°F)

2 Type T and U input : Accuracy is not guaranteed between -199.9 to -100.0°C (-199.9 to -158.0°F)

3 DC current input : A 250 Q resistor is externally connected at the input terminals.

Alarm Code Table IS

Code Type Code Type
A Deviation High J Process Low
B Deviation Low K Process High with Alarm Hold
C Deviation High/Low L Process Low with Alarm Hold
D Band Alarm R 1 | Loop break alarm (LBA)
E Deviation High with Alarm Hold P2 | Heater break alarm (CTL-6-P-N) 30A
F Deviation Low with Alarm Hold S 2 | Heater break alarm (CTL-12-556-10L-N) 100A
G Deviation High/Low with Alarm Hold \% Set value High
H Process High W Set value Low

1 Loop break alarm is not available for Heat/Cool PID control type.

2 Heater break alarm is allocated to Alarm 2. Heater break alarm is not available for current output.

1 Specify Z-1010 when ordering
Supply Voltage TN

[ 100 - 240V AC

[ 24vAC [ 24vDC ]

Accessories T

Current transformer for heater break alarm
CTL-6P-N (0 — 30A)
CTL-12-S56-10L-N (0 — 100A)

Shunt resistor for DC current input
KD100-55

Terminal cover
KCA100-517 (CB100)

KCA700-53 (CB700)  KCA900-58 (CB900)

KCA400-513 (CB400/500)
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O External Dimensions I

Units : mm
*External demensions *Panel cutouts o
«Q
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" Rear Terminals T

1[R[ R @ RRERE B g No. Description No. Description
Q8 Ol © 73|14 ][5 | [16|[T7 [23][24] 1| —pAC AciDC 13| sG
IR g @ Helelele 2| 10010240V 24V Power supply o
4\®HH23‘ @th ®H b3 e P [E3 5] 2 1 L 14 | TIR(A) RS-485 Communications
5 & g ® 1j X § ﬁE = PID Control Heat/cool PID Control Control Output 15| TR
R A ® = C2>§"3 EZ) ? % % 3 (ouT) (OUT2)  1(1) Relay contact output ®)
TOFL O O] 3 jo‘ o (2) Voltage DC/Current DC| | 16
TR Sk D 4| 0C a2 (O] ol (3) Triac trigger output
L = 17
J D [ HE ® 5 NO QT | (0UT1lT
B Bz O] CB900 g 18
1 [l @ ﬁ ® = IS 8 NC G oo 19
2 Q[ @pd X T ) 7 4@ Alarm 2 Alarm output
== 20
j g %: 8 G| Aarm 1 Relay contact output o
Elles 1® 9
6 El 22
] g g g 10 A Measured input
B ) . (1) Thermocouple 23 CTinput
i i) 1 B — (2) RTD E for heater break | Current transformer input
> (3) Voltage/Current 24 alarm
ol ® 7] 12| £ B~ L
Ml® B ®
1 & 7
CB700 No. Description No. Description
1&® ] ® 1| —AC ACIDC 10| —0 o Alarm 2 Alarm output
® 1® 100 to 240V 24V Power supply No
RIS 1® — —- 1| —= g Alarm 1 Relay contact output
4 ® ® PID Control Heat/cool PID Control Control Output 12
5[ ® & 3 (ouT1) (ouT2) | (1) Relay contact output
6 R i R]] 3 %‘ o (2) Voltage DC/Current DC| |13
TR 1 4| 0C @1219| 9 4 (3) Triac trigger output
8[® 1® No| @ (©UTT) 14 CT input
T T © 5 - — T § 1‘ = 15 a fat?;rhrﬁater break | Current transformer input
6 NC G 3 & -
16 A Measured input
7| sG (1) Thermocouple
8 | TIRA) RS-485 Communications R >+ 8 - (2)RTD
18|/ & g (3) Voltage/Current
9 | TIR(B) a @ )
CB 1 OO Description No. Description
AC AC/DC
— SR+ 13| sG
1 189 [l7] €9 100 to 240V 24v Power supply
2| & [ & [[8] ©© 0 L 14 | TIR(A) RS-485 Communications
3 ® 5 ® 9 ® PID Control Heat/cool PID Control Control Output 15
QIO MO 3 ©um) (OUT2) . |(1) Relay contact output TRB)
SO 3 1‘ ' |(2) Voltage DC/Current DC| |16
e[ e I X T 4| 00 @129 9 | |(3) Triac trigger output
= 17 i
NO @), (ouT1) CT input
5 - — T 5 3 ~ E for heater break | Current transformer input
8 ‘ 18 alarm
6 NC G M @r-
7 | —0 o Alarm2 Alarm output
NO
8 %’E Alarm 1 Relay contact output
9
10 A Measured input
(1) Thermocouple
M| =< B — (2) RTD
12 > L (3) Voltage/Current
a_ @ @
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)\

cB103
CB403
CB903

O General Description I

A new set of controllers has been added to the CB Series to provide additional configuration flexibility. These instruments have a third contact
that can be configured as an analog retransmission output, a digital contact output for RUN/STOP status or a third alarm and a contact input for
SV1/SV2 or RUN/STOP functions.

These instruments are designed for heat only operation and are available in either reverse or direct control action. The Heat/Cool output or
digital communications are not available on this series.

O Features N

v¢ Bright, easy-to-read LED displays Analog Retransmission Qutput (Optional)

*Dlgltal contact mpUt/OUtpUt The third output can be configured as an analog

v Analog retransmission output retransmission output. With this function, the process value can
4 Three separate alarms be retransmitted as an analog current signal (4-20mA).

¥ Dual set points

9
Q
=
L
(@)
o)
=]
=
o
)
@

v¢ Advanced self-tuning - =
¥ IP66 (65) Waterproof/Dustproof protection S [LTL]
(69) P proctp ara]| J—
Slclvia] frcgount
. . e coono (o] m. or
Bright, Easy-To-Read LED Displays E————1 Gwaomanc

The CB Series features large, bright LED displays that have
been designed to be easy-to-read from greater distances.

Three Separate Alarms (Optional)

20mm The third output can be configured for a third alarm.
BT (e
CB103/403
CBQO3 1 imm o Tt
H_ti_i
S o] f—
‘ o

. . @ | : vVIA Contact
Digital Contact Input/Output  (Optional) [E=———— oubut  Various alam devices

The contact input can be selected to run either the RUN/STOP
or SV1/SV2 functions. The third output can be configured to
view the RUN/STOP status.

CB Series Feature Comparison

0 STOP_RUN Series | CB Series CB Series
— _, r—;—/ K Functions CB100/400/500/700/900 CB103/403/903
/00 ‘ Alarms [ Temperature | ;ﬁ?{g _____

= ey~ . (2 points) Heater break

@< |V Al piaitalearntact | 4 | 0| \epPOlils) g Aealer biean LR R

= > LA :?1'33?' contact (Select two) | Control loop break DAS hke
RUN/STOP or SV1/SV2 Aux. output | Temperature alarm _ | e I~
(1point) [ Analogoutput [ 777" — ik

(Select one) [ RUNISTOP status outpu — hie
Contact inpul. RUNISTOP switching_ [ ______ e N S

(Select one) | SV1/SV2 switching — i

Heat/Cool control > —

" Communications > —

E&%gﬁl contact Waterproof/Dustproof pid 355

RUN/STOP status Y% :Selectable = — : Not selectable
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" Features T

1-37

Heater Break Alarm

The heater break alarm (HBA) detects a fault in the heating or

cooling circuit and displays actual amperage in the display on
the front panel. If the measured value becomes lower than the
preset value, the alarm is activated.

(Optional)

The HBA function requires a current detector for measuring
and monitoring the current load.

=
Mechanical
relay, SSR

Controlled object

CTL-6-P-N (0 to 30A) CTL-12-S56-10L-N (0 to 100A)

Length of lead wire :
Approx. 130mm (standard)

Length of lead wire :
Approx. 100mm (standard)

SO o

012 /

Loop Break Alarm (Optional)

The loop break alarm (LBA) monitors and protects an entire
temperature control system. The LBA detects heater breaks,
thermocouple or RTD failures, short circuits, or the failure of an
operating device such as a mechanical or solid state relay.

When the PID computed value reaches 100% and the
temperature does not respond in a set time, the loop break
alarm is activated. Conversely, when the PID value reaches 0%
and the temperature does not respond accordingly, the loop
break alarm is turned on. In this example, the LBA uses
reverse action to control heat. For cool control, the LBA action
is reversed and becomes direct. LBA deadband is available to
suppress the influence of external disturbances.

é

Controlled object

Self-Tuning Algorithm

The CB Series offers a new self-tuning feature that is initiated
at start-up and when process parameters or conditions change.
In these situations, the controller evaluates whether the preset
PID parameters should be maintained or replaced by the latest
self-tuning parameters to achieve the best control for the
process. Self-tuning can be manually turned ON/OFF in the
parameter setting mode. This feature is not available with the
Heat/Cool control.

In addition to self-tuning, the CB Series has standard
autotuning (AT) so that either function can be selected to
achieve optimum process control.

At start-up or set value change

When control
disturbance occurs,
self-tuning is initiated

When overshoot
occurs, self-tuning
is initiated

Temp —

Oscillation

When control is stable,
self-tuning is not initiated

When control is stable,
self-tuning is not initiated

When undershoot
occurs, self-tuning
is initiated
At set value change

When control is stable,
self-tuning is not initiated

Time—>

Close Horizontal Mounting

The CB Series has been designed with a unique mounting
bracket that allows close horizontal mounting of multiple
instruments to save valuable panel space.

_ Close horizontal mounting ‘

Waterproof/Dustproof (Optional)

For operation in severe environments or when washdown is
required, the IP66(65) rating is available for aterproof/dustproof
protection.
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QO Specifications N

Input

Input
a) Thermocouple : K, J, R, S, B, E, T, N (JIS/IEC), PLII (NBS)
W5Re/W26Re (ASTM), U, L (DIN)

«Influence of external resistance : Approx. 0.2uV/Q
«Input break action : Up-scale

b) RTD : Pt100 (JIS/IEC), JPt100 (JIS)
«Influence of input lead resistance : Approx. 0.01[%/Q] of reading
*Maximum 10Q per wire
«Input break action : Up-scale

c) DC voltage : 0 to 5V, 1 to 5V (0.0 to 100.0% (Default value))
«Input break action : Down scale

d) DC current : 0 to 20mA, 4 to 20mA (0.0 to 100.0% (Default value))
«For DC current input, connect a 250 Q resister to the input terminals.
*Input break action : Down-scale

Sampling Time
0.5 sec

PV Bias
Temperature input : -1999 (-199.9) to 9999 (999.9)°C [°F]
DC voltage, DC current : - span to +span

Performance

Measuring Accuracy

a) Thermocouple
+(0.3% of reading + 1 digit) or +2°C (4°F) whichever is larger
«Accuracy is not guaranteed between 0 and 399°C (0 and 749°F)
for type R, S and B.
«Accuracy is not guaranteed between -199.9 and -100.0°C
(-199.9 and -158.0°F) for type T and U.

b) RTD
+(0.3% of reading + 1 digit) or +0.8°C (1.6°F) whichever is larger

c) DC voltage and DC current
+(0.3% of span + 1 digit)

Insulation Resistance
More than 20MQ (500V DC) between measured terminals and ground
More than 20MQ (500V DC) between power terminals and ground

Dielectric Strength
1000V AC for one minute between measured terminals and ground
1500V AC for one minute between power terminals and ground

Control

Control Method
a) PID control (with autotuning and self-tuning function)
«Available for reverse and direct action. (Specify when ordering.)

Major Setting Range

Set value : Same as input range.

Proportional band : 1 to span or 0.1 to span (Temperature input)
When 0.1°C (°F) resolution, within 999.9°C (°F)
or 0.1 to 100.0% of span (voltage, current input)
(ON/OFF action when P=0)

«Differential gap at ON/OFF action is 2°C (°F).

Integral time : 0 to 3600sec.(P + D action when 1=0)

Derivative time : 0 to 3600sec.(P + | action when D=0)

Anti-Reset Windup(ARW) : 1 to 100% of proportional band

Proportional cycle time : 1 to 100 sec.

Control Output
Relay output : Form A contact, 250V AC 3A (resistive load)
Voltage pulse output : 0/12v DC

(Load resistance : More than 600€)

4 to 20mADC

(Load resistance : Less than 600€2)

Current output :

Triac trigger output : Zero-cross method for medium capacity
triac drive (less than 100A)
Waterproof/Dustproof (Optional)
CB103: 1P66

CB403/903 : IP65

«Waterproof/dustproof protection only effective from the front in panel
mounted installations.

*Waterproof/dustproof protection is not available for close horizontal
mounting installations.

Alarms (Up to 2 points) (Optional)

Temperature Alarm
a) Type : Deviation High, Low, High/Low, Band,
Process High, Low, Set value High, Low
b) Differential gap : 2°C (°F) or 2.0°C (°F) (Temperature input)
0.2% (Voltage, current input)

9
Q
=
L
(@)
o)
=]
=
o
)
=

Heater Break Alarm (For single phase)

a) CT type : CTL-6-P-N(30A), CTL-12-S56-10L-N(100A)
b) Display range : 0.0 to 100.0A
c) Accuracy : + 5% of input value or £ 2A (whichever is larger)

+Output from Alarm 2 terminal.

Control Loop Break Alarm (LBA)
a) LBA time setting : 0.1 to 200.0 min.
b) LBA deadband : 0 to 9999 °C[°F] or 100% of span (OFF by setting zero)

Alarm Output
Relay output, Form A contact 250V AC 1A (resistive load)

Auxiliary Output (Up to 1 point)  (Optional)

Temperature Alarm
a) Type : Deviation High, Low, High/Low, Band, Process High, Low
b) Differential gap : 2°C (°F) or 2.0°C (°F) (Temperature input)
0.2% (Voltage, current input)
c) Alarm output : Relay output, Form A contact 250V AC 3A (resistive load)

Analog Output

a) Type : Process value, Set value, Deviation, Manipulation value
b) Output type : DC current : 0 to 20mA, 4 to 20mA

(Load resistance : Less than 600Q2)
c) Accuracy : + 0.3% of span (Output ripple : + 0.1% of span)

d) Output resolution : More than 10bits
RUN/STOP Status Output
a) Status : RUN : Close STOP : Open
b) Output : Relay output, Form A contact 250V AC 3A (resistive load)

Contact Inputs (Optional)

Number of Inputs : 1 point

Contact Input Type
a) RUN/STOP switching (OPEN : STOP, CLOSE : RUN)
b) STEP function (OPEN : SV1, CLOSE : SV2)

Input Rating
Non-voltage contact input (OPEN : 500kQ or more, CLOSE : 10Q or less)

General Specifications

Supply Voltage
a) 85 to 264V AC (Including supply voltage variation)
[Rating : 100 to 240V AC] (50/60Hz common)
b) 21.6 to 26.4V AC (Including supply voltage variation)
[Rating : 24V AC] (50/60Hz common)
c) 21.6 to 26.4V DC (Ripple rate 10% p-p or less) [Rating : 24V DC]

Power Consumption
Less than 10VA for standard AC type
Less than 5VA for 24V AC type
Less than 160mA for 24V DC type

Power Failure Effect
A power failure of 20ms or less will not affect the control action.
If power failure of more than 20ms occurs, controller will restart.

Operating Environments : 0 to 50°C [32 to 122°F] , 45 to 85% RH
Memory Backup : Backed up by non-volatile memory.
Data retaining period : Approx. 10 years
Net Weight
CB103 : Approx. 170g, CB403 : Approx. 250g, CB903 : Approx. 340g

External Dimensions (W x H x D)
CB103 : 48 x 48 x 100mm, CB403 : 48 x 96 x 100mm
CB903 : 96 x 96 x 100mm

Compliance with Standards

e CE Mark ®
e UL/cUL Recognized c E ﬂm us

«Triac trigger output type and triac output are not CE Mark or UL/cUL
Recognized.

1-38



Temperature Controller CB 1 03 / 403 / 9 03

\\ Model and Suffix Code ¥

Specifications Model and Suffix Code
CB103 (1/16 DIN size)
Size CB403 (1/8 DIN size) O 0 o0o-o0xbo O Oo—-0 orsgry
CB903 (1/4 DIN size)
Control method PID control with AT (reverse action) | F
ontrof metho PID control with AT (direct action) D
Input type See Range and Input Code Table O
Range See Range and Input Code Table |
Relay output M
Voltage pulse \Y
Control output DC current : 4 to 20mA 8
Triac trigger G
No alarm N
Alarm 1 See Alarm Code Table O
No alarm N
Alarm 2 See Alarm Code Table O
No auxiliary output N
See Alarm Code Table (Code : Ato L) O
Auxiliary output 1 RUN/STOP status output Y
Analog output : 0 to 20mA 7
Analog output : 4 to 20mA 8
Not supplied N
Contact iuput (DI) STEP function (Select SV1/SV2) 1
RUN/STOP transfer 2
Not supplied N
Waterproof/Dustproof Waterproof/Dustproof protection e Body color is only available in black. 1
Black A
Body color White N
Instrument version Version symbol Y
1 The auxiliary output is not available for the triac trigger output.
2 Order current transformers separately, see accessories below to part number.
Range and Input Code Table
Thermocouple (Field-programmable) RTD (Field-programmable)
Input Code Range Input Code Range Input Code Range
K 01 0 — 200°C E 01 0 — 800°C D 01 -199.9 — 649.0°C
K_: 02 0 — 400°C E E : 02 0 — 1000°C D i 02 -199.9 — 200.0°C
K 03 0 — 600°C E | A 0 — 1600°F D : 03 -100.0 — 50.0°C
K 04 0 — 800°C E A2 0 — 1832°F D 04 -100.0 — 100.0°C
K 05 0 — 1000°C 01 0 — 1200°C D i 05 -100.0 — 200.0°C
K T 06 0 — 1200°C N 02 0 — 1300°C D ! 06 0.0 — 50.0°C
K K 07 0 — 1372°C A1 0 — 2300°F D 07 0.0 — 100.0°C
K 3 0 — 100°C A2 0 — 2372°F D ! 08 0.0 —200.0°C
K 4 0 — 300°C 01 -199.9 — 400.0°C D : 09 0.0 —300.0°C
K 7 0 — 450°C T i 02 -199.9 — 100.0°C Pt100 [ D : 10 0.0 — 500.0°C
K 20 0 — 500°C T 03 -100.0 — 200.0°C D i Al -199.9 — 999.9°F
K A1 0 — 800°F 2 T 04 0.0 — 350.0°C D A2 -199.9 — 400.0°F
K i A2 0 — 1600°F T T A -199.9 — 752.0°F D I A3 -199.9 — 200.0°F
K A3 0 — 2502°F T A2 -100.0 — 200.0°F D : A4 -199.9 — 100.0°F
K A9 20 — 70°F T A3 -100.0 — 400.0°F D A5 -100.0 — 300.0°F
J ¢t o1 0 — 200°C T A4 0.0 — 450.0°F D i A6 0.0 — 100.0°F
J 02 0 — 400°C T A5 0.0 — 752.0°F D i A7 0.0 — 200.0°F
J 03 0 — 600°C W5Re 01 0 — 2000°C D A8 0.0 — 400.0°F
J 04 0 — 800°C IW26Re Wi 02 0 — 2320°C D i A9 0.0 — 500.0°F
J J 105 0 — 1000°C Wi A1 0 — 4000°F P_: 01 -199.9 — 649.0°C
J ' 06 0 — 1200°C A T 01 0 — 1300°C P |02 -199.9 — 200.0°C
J AT 0 — 800°F A 02 0 — 1390°C P_: 03 -100.0 — 50.0°C
J A2 0 — 1600°F PLII A 03 0 — 1200°C P 04 -100.0 — 100.0°C
J A3 0 — 2192°F A A1 0 — 2400°F JPH100 P 05 -100.0 — 200.0°C
J A6 0 — 400°F A A2 0 — 2534°F P_: 06 0.0 — 50.0°C
R | 01 0 — 1600°C U | o1 -199.9 — 600.0°C P |07 0.0 — 100.0°C
1 R 02 0 — 1769°C U 02 -199.9 — 100.0°C P 08 0.0 — 200.0°C
R R | 04 0 — 1350°C U 2 U703 0.0 — 400.0°C P T 09 0.0 —300.0°C
R Al 0 — 3200°F U A -199.9 — 999.9°F P 10 0.0 — 500.0°C
R i A2 0 — 3216°F U i A2 -100.0 — 200.0°F
S o1 0 — 1600°C U A3 0.0 — 999.9°F
s 1 S : 02 0 — 1769°C L : o1 0 — 400°C Voltage and Current 3 (Field-programmable)
S A1 0 — 3200°F L L 02 0 — 800°C ] R
S A2 0 — 3216°F L Al 0— 800°F nput Code ange
B 01 400 — 1800°C L A2 0 — 1600°F 0 5vDC 4 0 0.0 — 100.0 (Default value)
1 B : 02 0 — 1820°C 1 _5vDC 6 : 01 [0.0— 100.0 (Default value)
B B_: Al 800 — 3200°F 0 20mADC[ 7 : 01 | 0.0 — 100.0 (Default value)]
B A2 0 — 3308°F 4 20mADC| 8 0 0.0 — 100.0 (Default value
1 Type R, S and B input : Accuracy is not guaranteed between 0 to 399°C (0 to 799°F)
2 Type T and U input : Accuracy is not guaranteed between -199.9 to -100.0°C (-199.9 to -158.0°F)
3 DC current input : A 250 Q resistor is externally connected at the input terminals. Supply Voltage I

[ 100-240VAC [ 24VAC [ 24V DC |

Alarm Code Table M

Code Type Code Type ies T
A Deviation High J Process Low Accessories
B Deviation Low K Process High with Alarm Hold Current transformer for heater break alarm
C Deviation High/Low L Process Low with Alarm Hold CTL-6P-N (0 — 30A)
D Band Alarm R 1 Loop break alarm (LBA) CTL-12-S56-10L-N (0 — 100A)
E Deviation High with Alarm Hold P 2 | Heater break alarm (CTL-6-P-N [30A]) . .
F Deviation Low with Alarm Hold S 2 | Heater break alarm (CTL-12-556-10L-N [100A]) Shunt resistor for DC current input
G Deviation High/Low with Alarm Hold v Set value High KD100-55
H Process High W Set value Low Terminal cover
1 Loop break alarm is not available for Heat/Cool PID control type. KCA100-517 (CB103) KCA400-513 (CB403)
2 Heater break alarm can only be assigned to Alarm 2. Heater break alarm is not available for current output. KCA900-58 (CB903)

1-39



Temperature Controller CB 1 03 / 403 / 9 03

O External Dimensions I

Units : mm
*External dimensions *Panel cutouts o
«Q
CB903 8
96 8.2 100 g)
| | 1] | s L s
| — \ ® 3
1 — )

@ @
| © co oo
& p{ii= S T8
+8.8
92 25
s - —

+0.8
L=(96xn-4) 0
n : Number of controllers (2=<n=<6)

CB403
48 8.2 100 ——I—,
| o L
[ — 2
© «© ©
© ] g oo oo
o ; S + g [}
+0.6
0
45 25
L=(48xn-3)"0°
n : Number of controllers (2=<n=<6)
CB103
48 82 100 ‘ B L

i QL |

: © ©
< ='$ S % ?Om
~ =3 © < +0.6 <

C 45 25

o 1 L

+0.6
L=(48xn-3) 0
n : Number of controllers (2=<n=<6)
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" Rear Terminals T

o _— TREIED No. Description No. Description
Pl o IRIERI 1| —pC —AC __pe, 13 ﬁ
TR D @ 100 to 240V 24V 24V Power supply
X 9 & 2| o L 14| o Contact input
il I RO a] A
B T 5 QI B ® 3 7} Aux. output 15 -
5 ® g ® B i ® NO 5 (1) Relay contact output
ﬂ @ ﬂ 4|9 N T2 (2) Analog output 16
1® 9 @ 1R 8 @] T
) ) IR [ B ® NI 1 ontrol output 17
= - 1) Rel tact output
9@ Pl ® IO O R[® Ne| (2) Voliage BC/cument DG
[ 7 HEEEE 6 ) G (3) Triac trigger output 18
“ g ;i g 1O QA & 7| 35 Mam2 Alarm output 19
& 1 Q[ S[d D | No
8| Q] Aarm 1 Relay contact output 20
9 21
10 A Measured input 22
(1) Thermocouple
11 >+ B\ | —t (2) RTD 23 ] CTinput c "
CT| for heater break urrent transformer input
12 /& ?}L, (3) Voltage/Current 24 alarm
CB 1 03 No. Description No. Description
1 AC AC __ DG, 13| —
1 [ 7 1 RV
@Il 100 to 240V 24y 24V Power supply ]
2| ® [ [l8] & 20 1 R 14| DI Contact input
3| X [I15] X [lo] @
[0 @)
IO OHO] s[5 = Aue. autput 5]
NO. ‘ (1) Relay contact output
S[QMIR MR a9 R (2) Analog output 16
(B MOES] A
5 g l T (1) Relay contact output 17 CT input .
NO ‘ (2) Voltage DC/Current DC CT| for heater break | Current transformer input
6|9 ) Ie] (3) Triac trigger output 18 alarm
7 4,70 Alarm 2 Alarm output
8| R Aarm 1 Relay contact output
9
10 A Measured input
(1) Thermocouple
M|+ B —" (2) RTD
12 > L (3) Voltage/Current
ar ) @

1-41



SA200

CE M & €

\\ General Description JiEIEGEEE

The SA200 is a high performance 32"d DIN controller that has been specifically designed for applications where panel space is critical.
Though small in size, this controller has exceptional features such as dual display of process and set value, mounting flexibility, advanced

self-tuning, alarms and MODBUS communications.

O Featwres M

v 1/32 DIN size with dual display
v 4-20mA output for control/retransmission
¢ Dual setpoint
v¢ PV ratio, Peak/Bottom hold, Ramp-to-setpoint
v Loop break alarm and temperature alarms
+ Digital communications
1 Contact RKC or RKC distributors.

Close Vertical or Horizontal Mounting

Close horizontal mounting

The SA200 has been designed with a
unique mounting bracket that allows close
vertical or horizontal of multiple
instru-ments to save valuable panel
space. However, there is a maximum of
six units in either direction with this type of
installation.

Close vertical mounting

]

Digital Communications (Optional)

The SA200 offers an optional RS-485 communications
interface for networking to computers, PLCs and SCADA
software. MODBUS or ANSI protocol can be selected. Up to
32 units, including host computer, can be multi-dropped on one
RS-485 communication line. When the communication feature
is selected, the external contact input is not available.

Mp to 31 units

Self-Tuning Algorithm

The SA200 offers a new self-tuning feature that is initiated at
start-up and when process parameters or conditions change. In
these situations, the controller evaluates whether the preset
PID parameters should be maintained or replaced by the latest
self-tuning parameters to achieve the best control for the
process. Self-tuning can be manually turned ON/OFF in the
parameter setting mode. This feature is not available with the
Heat/Cool control.

In addition to self-tuning, the SA200 has standard autotuning
(AT) so that either function can be selected to achieve optimum
process control.

Two types of Dual-Display Color

The SA200 has a dual-display with a larger green display (PV)
and small orange display (SV). Red/Red display is also
available with SA201.

Waterproof/Dustproof (Optional)

For operation in severe environments or when washdown is
required, the IP66 (NEMA4) rating is available for waterproof
/dustproof protection.

Temperature Controller SAZOO
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" Features I

Loop Break Alarm and

Temperature Alarms (Optional)

The loop break alarm (LBA) monitors and protects an entire
temperature control system. The LBA detects heater breaks,
thermocouple or RTD failures, short circuits, or the failure of an
operating device such as a mechanical or solid state relay.

When the PID computed value reaches 100% and the
temperature does not respond in a set time, the loop break
alarm is activated. Conversely, when the PID value reaches 0%
and the temperature does not respond accordingly, the loop
break alarm is turned on. In this example, the LBA uses
reverse action to control heat. For cool control, the LBA action
is reversed and becomes direct. LBA deadband is available to
suppress the influence of external disturbances.

In addition to the loop break alarm, the SA200 offers
field-programmable temperature alarms. Deviation (High, Low, High
/Low), process (High, Low), set value (High, Low) and band
alarms can be selected.

\
'
'
'
'
'
'

Controlled object

Heat/Cool Control

The Heat/Cool PID control features heat and cool outputs for
use where process-generated heat exists. This allows the input
of overlap or deadband settings which contribute to energy
savings.

(Optional)

100% 100%

Heat Cool Heat Cool
output output output output
0% 7y 0% A
Set value Set value
l«<—>| Overlap |«—| Deadband

Analog Retransmission Output (Optional)

The output 1 can be configured as an analog retransmission
output. With this function, the measured value can be
retransmitted as an analog current signal (4-20mA /0-20mA).

m Measured value (Pv), Output 1
Deviation (DEV), ‘
- Set value (SV),

T Manipulated value (MV),
DC 4 to 20mA

DC 0 to 20mA Recorder

Digital Contact Input for External
SWitChil’lg (Optional)

An optional digital contact input is available for RUN/STOP and
SV1/SV2 , alarm interlock release switching. (RUN/STOP
switching can also be completed at the front key panel.) This
function can be used with the output from a timer, PLC, etc.
When the communication feature is selected, the external
contact input is not available.

=l el
Instrument operating Contact: ON_“7 7~ “Machine production  Contact : OFF § ¢
(RUN mode) b in full operation (Sv1) B}

=L
Contact: OFF "¢ ¢

Down for maintenance
(STOP mode)

Machine production™  Contact : ON H‘
GED | [ [

Easy Maintenance

The internal assembly of the SA200 can be removed from the
front of a control board. It is easy to inspect, maintain or
replace the instrument because it does not require access from
the back of the panel.
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QO Specifications G

Input

Input
a) Thermocouple : K, J, E, T, R, S, B, N (JIS/IEC), PLII (NBS)
W5Re/W26Re(ASTM), U, L (DIN)
«Input impedance : Approx.1MQ
«Influence of external resistance : Approx. 0.2uV/Q
«Input break action : Up-scale *1
b) RTD : Pt100(JIS/IEC), JPt100(JIS)
«Influence of lead resistance : Approx. 0.01[%/€] of span
* Maximum 10Q per wire
«Input break action : Up-scale *1
«Input short action : Down-scale
c) DC voltage : 0to 5V DC, 1to 5V DC, 0to 10V DC
d) DC current : 0 to 20mA DC, 4 to 20mA DC
«For DC current input, connect a 250 Q resister to the input terminals.
«Input break action : Down-scale *1
*Reading is around zero for 0 to 5V DC input, 0 to 10V DC input
and 0 to 20mA DC input.
*1:Both Heat/Cool control outputs are OFF for Heat/Cool PID action.

Sampling Time
0.5 sec. 0.25sec (Selectable)

Input Digital Filter
1 to 100 sec (OFF when O is set.)
PV Bias
- span to +span (Within -1999 to 9999)

Performance

Measuring Accuracy
a) Thermocouple
1(0.3% of reading + 1 digit) or £2°C (4°F) whichever is larger
*Accuracy is not guaranteed less than 399°C (0 and 799°F)
for type R, S and B.
*Accuracy is not guaranteed less than -100.0°C (-158.0°F) for
type T and U.
b) RTD
+(0.3% of reading + 1 digit) or £0.8°C (1.6°F) whichever is larger
c) DC voltage and DC current
+(0.3% of span + 1 digit)

Insulation Resistance
More than 20MQ (500V DC) between measured terminals and ground
More than 20MQ (500V DC) between power terminals and ground

Dielectric Strength
1500V AC for one minute between measured terminals and ground
1500V AC for one minute between power terminals and ground

Control

Control Method
a) PID control (with autotuning and self-tuning function)
+Available for reverse and direct action.
*«ON/OFF, P, Pl and PD control are also selectable.
b) Heat/Cool PID control (with autotuning function)
«Air cooling and water cooling type are available. (Specify when ordering.)

Major Setting Range
Set value : Same as input range.
Heat side proportional band :1 to span or 0.1 to span
(ON/OFF action when P=0)
Cool side proportional band : 1 to 1000% of heat side proportional band
Integral time : 1 to 3600sec.(PD action when 1=0)
Derivative time : 1 to 3600sec.(PI action when D=0)
Anti-Reset Windup(ARW) : 1 to 100% of heat side proportional band
(Integral action is OFF when ARW=0)
Proportional cycle time : 1 to 100 sec.
Deadband/Overlap : -span to +span (Within -1999 to 9999)

Outputs

Output
Can be set for control or alarm functions.
«Alarm output can be set for energized/de-energized action.
«Alarm output can be set for AND/OR logic calculation.

Number of outputs : 2 points

Output Type
Relay contact output : 240V AC, 30V DC 2A (resistive load),
Form A contact
Voltage pulse output : 0/12V DC (Load resistance : more than 600Q)
+Operational Insulation between meaurement input terminals and output
terminals.
Current output : 0 to 20mA, 4 to 20mA DC
(Load resistance : less than 400Q)
+*Operational Insulation between meaurement input terminals and output
terminals.
*Available for output 1.

Alarms (Up to 2 points) (Optional) o
Q
Alarm Type )
Deviation High, Deviation Low, Deviation High-Low, Deviation Band ®)
Process High, Process Low, Set value High, Set value Low o
Loop break alarm(LBA) =
o
Setting Range )
a) Deviation alarm : -span to +span (Within -1999 to 9999) B

b) Process alarm : Same as set value (SV).

c) Set value alarm : Same as set value (SV).

d) Loop break alarm : 0.0 to 200.0 min.

Differential Gap
2°C (°F) or 2.0°C (°F) (Temperature input), 0.2% (Voltage, current input)

Contact Input (Optional)

Number of Inputs : 2 points

Contact Input Type
a) RUN/STOP switching (OPEN : STOP, CLOSE : RUN)
b) STEP function (OPEN : SV1, CLOSE : SV2)
c) Alarm interlock release ON or OFF.

Input Rating
Non-voltage contact input. (OPEN : 500k or more, CLOSE : 10Q or less)

Analog Retransmission Output (Optional)

Number of Outputs
1 point (Output 1)

Output types
Measured value (PV), Deviation (DEV), Set value (SV),
Manipulated value (MV),
« Selectable

Output Signal
Current output (Output 1)
4 to 20mADC, 0 to 20mA DC (Load resistance : Less than 400Q)

Communications (Optional)

a) Communication method :Based on RS-485 (2-wire)
b) Communication speed : 2400, 4800, 9600, 19200, 38400, 57600 BPS
c) Protocol : ANSI X3.28(1976) 2.5 A4, MODBUS
d) Bit format
Start bit :1, Data bit :7 or 8 +<For MODBUS 8 bit only
Parity bit :Without, Odd or Even, Stop bit :1 or 2
e) Maximum connection : 31 ( Address can be set from 0 to 99.)

Waterproof/Dustproof (Optional)

Dustproof and waterproof protection : IP66

*Waterproof/dustproof protection only effective from the front in panel
mounted installations.

*Waterproof/dustproof protection is not available when controllers are
closely mounted.

General Specifications

Supply Voltage
a) 85 to 264V AC (Including supply voltage variation)
[Rating : 100 to 240V AC] (50/60Hz common)
b) 21.6 to 26.4V AC(Including supply voltage variation)
[Rating : 24V AC] (50/60Hz common)
c) 21.6 to 26.4V DC(Ripple rate 10% p-p or less)
[Rating : 24V DC]
Power Consumption
Less than 4VA (at 100V AC), 7VA (at 240V AC) for standard AC type
Less than 4VA for 24V AC type
Less than 100mA for 24V DC type

Power Failure Effect
A power failure of 20 ms or less will not affect the control action.
If power failure of more than 20 ms occurs, controller will restart.

Operating Environments : -10 to 55°C [14 to 131°F] , 5 to 95% RH

Memory Backup : Backed up by non-volatile memory.
Number of writing : Approx. 100,000 times

Net Weight : Approx. 110g
External Dimensions (W x H x D) :48 x 24 x 100mm (1/32 DIN)

Compliance with Standards

e UL:UL61010-1 © UK
o cUL : CAN/CSA-C22.2 No.61010-1 c E [:NIIS cA
e CE Mark
LVD: EN61010-1, EMC: EN61326-1, RoHS: EN IEC 63000
¢ RCM : EN55011
o UKCA Mark
Electrical Safety: EN61010-1, EMC: EN61326-1, RoHS: EN IEC 63000 1-44
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Specifications Model and Suffix Code
Model SA200 (1/32 DIN size) [m] Ooo0oo-0 o-0x0 Oo-0 O0o-0-00/Y
PID control with AT (reverse action) F E E E E E E E E E E E
Control method PID control with AT (direct action) D ! ! ! ! ! ! ! ! ! !
Heat/cool PID control with AT (water cooling) W , , , , , , , , , ,
Heat/cool PID control with AT (air cooling) A | i i i i i i i i i i
Input and Range See Range and Input Code Table [ ooo: . . . . . . . . .
Relay contact output M | | | | | | , , ,
Output 1 (OUT 1) Voltage pulse output (VA : : : : 1 1 1 1
(Control, alarm or ' ' ' ' ' ' ' ' '
re-transmission output) 0-20mA output 7 ! ! ! ! ! ! ! ! !
4-20mA output 8 ! ! ! ! ! ! ! !
No output N | | | | | , , ,
Output 2 (OUT 2) Relay contact output M | ] ] ] ] ] : :
(Control or alarm output) ' ' ' ' ' ' ' '
Voltage pulse output V ' ' ' ' ' ' '
Power supply voltage 24V AC/DC 3 | | | | | | |
100 to 240V AC 4 ] ] ] ] ] ]
Alarm 1 No alarm N ! ! ! ! ! !
See Alarm Code Table o ! ! ! ! !
Alarm 2 No alarm N | H H H H
See Alarm Code Table [m . . . .
Not supplied N . . . .
Communication Digital communications : RS-485 (RKC standard) 5 . . . .
Contact input Digital communications : RS-485 (MODBUS) 6 E E E E
External contact input D ' ' '
Not supplied N ! !
Waterproof/Dustproof Waterproof/Dustproof protection 1 ! !
Bod | White N ! !
ody color Black A | .
) 1 | Standard output No code |
Output allocation code See Output Allocation Code Table oo
Instrument version Version symbol [y
1 When standard output is selected with control method F or D, Out 1 will always be the control output and Out 2 will either be unused, Alarm 1 or OR logic output of Alarm 1 and Alarm 2.
Standard output is automatically selected with control method W or A. Out 1 will become heat-side control output and Out 2 will be cool-side control output.
Range and Input Code Table
Thermocouple input (Field-programmable) RTD input (Field-programmable)
Input |Code Range Input |[Code Range Input |Code Range
K 101 0 - 200°C 1 [Si01 0 — 1600°C D 101 -199.9 - 649.0°C
K 102 0 - 400°C S S 102 0 — 1769°C D 102 -199.9 - 200.0°C
K 103 0 - 600°C (JIS/IEC) S A1 0 — 3200°F D 103 -100.0 - 50.0°C
K 104 0 - 800°C S A2 0 — 3216°F D 104 -100.0 - 100.0°C
K 105 0 — 1000°C 1 [ B 101 400 — 1800°C D .05 -100.0 — 200.0°C
K 106 0 - 1200°C B B .02 0 — 1820°C D .06 0.0 — 50.0°C
K 107 0 - 1372°C (JIS/IEC) B A1 800 — 3200°F D .07 0.0 — 100.0°C
K113 0 - 100°C B A2 0 — 3308°F D .08 0.0 — 200.0°C
K 114 0 - 300°C E .01 (O 800°C Pt100 D .09 0.0 — 300.0°C
K 120 0 - 500°C E E .02 0 - 1000°C (JIS/IEC) D .10 0.0 — 500.0°C
K K 517 0 - 450°C (JIS/EC) E EA‘I 0 - 1600°F D EA1 -199.9 — 999.9°F
(JIS/IEC) K :08 -199.9 — 300.0°C E :A2 0 — 1832°F D :A2 -199.9 — 400.0°F
K09 0.0 — 400.0°C N . 01 0 — 1200°C D A3 -199.9 - 200.0°F
K 110 0.0 — 800.0°C N ;02 0 — 1300°C D A4 -100.0 — 100.0°F
K 129 0.0 — 200.0°C N N | 06 0.0 — 800.0°C D 1A5 -100.0 — 300.0°F
K137 0.0 — 600.0°C (JISNEC) | N A1 0 — 2300°F D .A6 0.0 — 100.0°F
K 138 -199.9 — 800.0°C N A2 0 — 2372°F D A7 0.0 — 200.0°F
K 1A1 0 - 800°F N (A5 0.0 — 999.9°F D 1A8 0.0 — 400.0°F
K 1A2 0 — 1600°F T.01 -199.9 — 400.0°C D ;A9 0.0 — 500.0°F
K A3 0 — 2502°F T .02 -199.9 — 100.0°C P .01 -199.9 — 649.0°C
K 1 A9 20 - 70°F 27103 -100.0 — 200.0°C P 102 -199.9 — 200.0°C
K A4 0.0 — 800.0°F T T.04 0.0 — 350.0°C P 103 -100.0 — 50.0°C
K B2 -199.9 — 999.9°F T A1 -199.9 — 752.0°F P 104 -100.0 — 100.0°C
J 101 0 - 200C WISAEC) A2 100.0 — 200.0°F JPt100 [P 105 -100.0 — 200.0°C
J 102 0 - 400°C T 1A3 -100.0 — 400.0°F (J18) P 106 0.0 - 50.0°C
J ;03 0 - 600°C T A4 0.0 — 450.0°F P .07 0.0 — 100.0°C
J 104 0 - 800°C T A5 0.0 — 752.0°F P 108 0.0 — 200.0°C
J 105 0 — 1000°C W01 0 — 2000°C P 109 0.0 — 300.0°C
J 106 0 - 1200°C WSReM26Re ' W 02 0 — 2320°C P10 0.0 — 500.0°C
J 110 0 - 450°C (ASTM) W A1 0 — 4000°F
J o7 -199.9 — 300.0°C A 01 0 — 1300°C
J J 108 0.0 - 400.0"8 PLII A ;02 0 — 1390°C 5
J 109 0.0 — 800.0° A 103 0 — 1200°C i Field-programmable
(JISNEC) g 22 0.0 — 200.0°C (NBS) ["A"A1 0 — 2400°F Voltage/Current DC input (Fieldprog )
J 123 0.0 — 600.0°C A 'A2 0 —  2534°F Input |Code Range
J '30 -199.9 - 600.0°C 2 U o1 -199.9 — 600.0°C 0to 5V 4101 0.0 — 100.0%
J 'A1 0 - 800°F U 102 -199.9 - 100.0°C 0to 10V 5 101 0.0 — 100.0%
J 'A2 0 - 1600°F U U '03 0.0 — 400.0°C 1to 5V 6 101 0.0 — 100.0%
J 'A3 0 — 2192°F (DIN) U 'A1 -199.9 — 999.9°F 0to20mA | 7 101 0.0 — 100.0%
J 'A6 0 - 400°F U 'A2 -100.0 — 200.0°F 4t020mA | 8 101 0.0 — 100.0%
J 'B6 0.0 — 800.0°F U 'A3 0.0 — 999.9°F
J 'A9 -199.9 — 999.9°F L'01 0 - 400°C
1 | R:O1 0 — 1600°C L L 02 0 - 800°C
R 102 0 — 1769°C (DIN) L 'A1 (O 800°F
R R 04 0 - 1350°C L A2 0 - 1600°F
(IS/IEC) E :2; 8 : gg?go:z 1 Type R,S and ‘B input :Accuraqy is not guaranteed between 0 and 399°C (0 and 799°F).
2Type T and U input : Accuracy is not guaranteed less than -100.0°C (-158.0°F).

3 DC current input : A 250 Q resistor is externally connected at the input terminals.
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Alarm Code Table JIEEEEENENENENENNNNS—————

A | Deviation High B | Deviation Low C | Deviation High/Low D | Deviation Band

E | Deviation High with Hold F | Deviation Low with Hold G | Deviation High/Low with Hold H | Process High

J | Process Low K | Process High with Hold L [ Process Low with Hold R [ Loop break alarm T
V | Set value High W | Set value Low

1 Loop break alarm is not available with Heat/Cool PID control type. Loop break alarm is not available with Alarm 2.

Output Allocation Code Table JE—

Alarm 1 + Alarm 2

Alarm 1 output (De-energized)

i Alarm 2 output (De-energized)

c Specifications
ode
Control methods | Qutput 1 | Qutput 2
03 | PID control + Alarm 1 :_Control output . _Alarm 1 output (De-energized)
04 | PID control + Alarm 1, 2 i _Control output i AND logic output of Alarm 1 and Alarm 2 (Energized)
05 | PID control + Alarm 1, 2 i Control output ' OR logic output of Alarm 1 and Alarm 2 (De-energized)
06 | PID control + Alarm 1, 2 i Control output i AND logic output of Alarm 1 and Alarm 2 (De-energized)
07 | PID control + Alarm 1, 2 oronlyAlarm1 1 | Control output . No output
08 | PID control + Alarm 1, 2 1 Control output . Only Alarm 1 output (Energized)
09 | Alarm 1 +Alarm 2 2 Alarm 1 output (Energized) . Alarm 2 output (Energized)
10 | Alarm 1 +Alarm 2 2 Alarm 1 output (Energized)
2

Retransmission + PID control

Retransmission output

' Alarm 2 output (De-energized)

i Control output

Retransmission + Alarm 1, 2

Retransmission output

1 OR logic output of Alarm 1 and Alarm 2 (Energized)

Retransmission + Alarm 1, 2

Retransmission output

. _OR logic output of Alarm 1 and Alarm 2 (De-energized)

Retransmission + Alarm 1, 2

. Retransmission output

. AND logic output of Alarm 1 and Alarm 2 (Energized)

Retransmission + Alarm 1, 2

Retransmission output

' AND logic output of Alarm 1 and Alarm 2 (De-energized)

Retransmission + Alarm 1

Retransmission output

i Alarm 1 output (Energized)

Retransmission + Alarm 1

Retransmission output

i Alarm 1 output (De-energized)

Heat-Cool PID control

Cool output (DC current output)

1 Heat output (Relay contact or Voltage pulse output)

1 The alarm monitor can only be confirmed by front LCD display or serial communication.
2 Specify control action F to use both outputs as alarms.

Retransmission

Retransmission

Retransmission

Retransmission

Standard Standard Standard Standard Code 03
Output 1 Output 1 Output 1 Output 1 Heat-side Output 1
[Joutt PID [Joutt f PID [Joutt f PID [Joutt f PID [ outt f PID
Output 2 Energized alarm |%lltput 2 Energized alarm Output 2 Cool-side Output 2 De-energized alarm
ALM1
No alarm CJ ALMT 1| S ame ° 1| Oour PID Ot [0 °
Alarm ON _Alarm OFF "OR" logic Alarm ON  Alarm OFF Alarm ON  Alarm OFF
Code 04 Code 05 Code 06 Code 07 Code 07
Output 1 Output 1 Output 1 Output 1
[JouTt /' PID [Joutt /" PID [Joutt PID [JouTt PID [Joutt /" PID
( OUtEUt 2 ) Energized alarm Output 2 De-energized alarm ( Outgut 2 ) De-energized alarm ( Outeut 2) OUtEUt 2
I ALm1 [ ALM1 I ALm1 . ALMA o :
|‘° °‘| |‘° °‘| |‘° °‘| nly displa
[ ALM2 |_O O-l ] ALM2 |_O O-I ] ALM2 |_O O-l I ALMA Only display [ y display
"AND" logic Alarm ON  Alarm OFF "OR" logic Alarm ON Alarm OFF "AND" logic Alarm ON  Alarm OFF |:| ALM2
Code 08 Code 09 Code 10 Code 11 Code 12
Output 1 Energized alarm Output 1 Energized alarm Output 1 De-energized alarm
|’° U‘l |-° 0-| I-O_O-I Retransmission
JouTt { PID [ ALMA [° 1 I ALm1 [ C ALm1 [° 1 \/
Alarm ON  Alarm OFF Alarm ON  Alarm OFF Alarm ON  Alarm OFF
(Output2 )  Energized alarm (_Output2 ) Energized alarm (_Output 2 ) De-energized alarm (_Output2 ) De-energized alarm ( Output2 )
I ALM1
1 ALM2 | o ame P came I° 7 Came [° 7] [Jour2 PID
Output alarm 1 only Alarm ON  Alarm OFF Alarm ON  Alarm OFF Alarm ON  Alarm OFF Alarm ON  Alarm OFF
Code 13 Code 14 Code 15 Code 16 Code 17
Output 1 Output 1 Output 1 Output 1 Output 1

Retransmission

( OUtEUtz ) Energized alarm

( OUtEUt2 ) De-energized alarm

( OUtEUtZ ) Energized alarm
1 ALM1 o o
=1

1 ALM2

"AND" logic_Alarm ON__Alarm OFF

De-energized alarm
D [° 7

[ ALM2

"AND" logiC _Alarm ON _Alarm OFF

Alarm ON__ Alarm OFF

1 ALm1 S o OAM <
[ ALM2 r° c>-| [ ALM2 r° c>-|
"OR" logiC _Alarm ON _Alarm OFF "OR" logiC _Alarm ON _Alarm OFF
Code 18 Code 19
Output 1 Output 1 Cool-side
Retransmission
CJourtt PID
((Output2 ) peenergizedatarm || COUtpUt2 ) pegar-side
Caw [0 [Clout2 PID

Accessories NN

( Output 2 ) Energized alarm

[ ALm1 F°_°1 |_O_O-|

Alarm ON__ Alarm OFF

Note: Relay contact output : 250V AC 2A (resistive load), Form A contact

Name Model code
Shunt resistor for DC current input KD100-55
Terminal cover KSA200-56A

Fo_cj

Power supply OFF : Open

9
Q
=
L
(@)
o)
=]
=
o
)
@
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\\ External Dimensions and Rear Terminals Y G

*1 For Waterproof/Dustproof models, a rubber gasket is added.
*2 Terminal cover is optional.
For mounting of the SA200, panel thickness must be between 1-10 mm.

When mounting multiple SA200s close together, the panel strength
should be checked to ensure proper support.

Two mounting brackets will be furnished for installation of the
instrument at either the top and bottom or sides.

Close vertically and horizontally mounted instruments cannot be
combined in one installation.

Closely vertical mounting

Units : mm =L —; H
ﬁi‘%\u ol ©
<| @
< ©
*2
[ee]
o
<
R
N
|8
Individual mounting Closely horizontal mounting
+0.6 cSo ;o
25 450 o~ L ™
N o
N N
+0.6
& L= (48 Xn-3)°

1

&Warning

If the SA200s have waterproof/dustproof option, protection may be compromised by close mounting. Close vertical mounting is not available when a
shunt resistor for current input is used.

-

1

12

)

9 10

)

e
[T
[T

~ AT ~

Note :

2

w
SN
(6)]

9
d
6

n : Number of controllers (2=<n=<6)

@ N
+8_3
! L=(24 Xn-1.8)
‘ n : Number of controllers (2=<n=<6)
1
+0.6
450

3 | 4
R

17 Voltage pulse
2 100 to 240V AC Current
[0) L J
c + — \_o J
S| 24avacic e
O
Relay contact

Power supply Output 1

516 Nol 7 [ 8 1 9 [10] 1112
+L} J7 +V—® sG  TRA) TRE)
Vollage puse AAM»BSB @ RS-485
%)
E
Relay contact g DI
O | @ Thermocouple DI2
RTD
Output 2 (3 Voltage / Current *

«For terminal connection, use lug that is 5.8 mm wide or less.

Communications

Measured input / Contact inputs

*A 250Q resistor is externally connected at the input terminals.
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SA100

Temperature Controller SA 1 OO

C€ AV & ER

O General Description I

The SA100 is a socket mounting type temperature controller and is available for mounting inside the panel or by easily mounting on DIN rail.
The SA100 has features such as analog retransmission output, advanced self-tuning, alarms, digital communications for networking and digital

contact for SV1/SV2 or RUN/STOP functions..

O Peawres TN

v Simple mounting on DIN Rail

v« Corresponding to various applications
¥¢ Analog retransmission output

+¢ Digital communications

+ Advanced self-tuning

Simple Mounting on DIN Rail

The SA100 can be simply mounted on a DIN rail with DIN rail
mounting socket. The maintenance is also simple, as the unit
can be removed from socket.

/ DIN rail mounting socket

* The rear terminal socket allows the unit to be mounted
on a panel board.

Rear terminal socket

/
/2

Corresponding to Various Applications

Two points of output can be used as control, alarm or analog
retransmission. The SA100 corresponds to various applications
such as temperature controller and overheat protection unit.

* As a temperature controller « As a overheat protection unit

or alarm unit

1. Temperature alarm controller 1. Overheat protection unit

ﬂ» Control output

T2
% Alarm output

OoUT1
=) Control output

* Setting to ON/OFF action by
specifying direct action.

2.Temperature retransmitting controller 2. Overheat protection unit with transmitting
function

OouT1 ..
== Retransmission output

% Control output

* Setting to ON/OFF action by
specifying direct action.

OUJV Retransmission
o output
% Control output

% Heating output

OUT2
==mmp Cooling output

ﬂ. Alarm output

0ouUT2
mmmmp Alarm output

» The change of display for PV/SV can be configurable.
For the details of it, contact our sales office.

@ = VIA

PV (measured value)
display only

@ <= VA

SV (set value)

display only
The SV is displayed on PV display.
Parameters are displayed on SV
display.

Analog Retransmission Output (Optional)

An analog output is available so that the process value can be
retransmitted an analog signal to a remote instrument such as a
recorder or data-logging equipment.

i

Analog output
4t0 20 mADC or
0to20mADC

1-48
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" Features I

Alarms (Optional)

Two alarm points can be configured for specific applications.

Alarm Type
» Temperature Alarm
Deviation High, Deviation Low, Deviation High/Low, Band,
Process High, Process Low
(Hold action can be added to deviation and process type)
 Set Value Alarm
High, Low
* Loop Break Alarm

Temperature Alarm A:SV  A:Alarm

OFF [ ON

Deviation High

A
(Alarm Set Value is a positive (+) setting)

ON OFF

A<—A
(Alarm Set Value is a negative (-) setting)

Deviation Low

. oN | off [ on
Dgwanon + = 'y
ngh/LOW (Alarm Set Value is the absolute deviation value)
OFF ON OFF
Band A—+—D0——A
(Alarm Set Value is the absolute deviation value)

Process High OFF l ON
Process Low ON OFF

A

Set Value Alarm A : sV

Set Value High OFF | oN

A
Set Value Low ON 1 OFF

Heat/Cool Control

The Heat/Cool PID control features heat and cool outputs for
use where process-generated heat exists. This allows the input
of overlap or deadband settings which contribute to energy
savings.

(Optional)

100% 100%
Heat Cool Heat Cool
output output output output
0% A 0% A
Set value Set value
l«<—>| Overlap |«<—| Deadband

Digital Communications (Optional)

The SA100 offers an optional RS-485 communications
interface for networking to computers, PLCs and SCADA
software. MODBUS or ANSI protocol can be selected. Up to
32 units, including host computer, can be multi-dropped on one
RS-485 communication line. When the communication feature
is selected, the external contact input is not available.

===
RS-485 Communication =
level converter ===

Up to 31 units

Digital Contact Input for External
SWitChil’lg (Optional)

An optional digital contact input is available for RUN/STOP and
SV1/SV2, alarm interlock release switching. (RUN/STOP
switching can also be completed at the front key panel.) This
function can be used with the output from a timer, PLC, etc.

When the communication feature is selected, the external

contact input is not available.

+ RUN/STOP - SV1/SV2

Contact:ON Contact:OFF

Instrument operating

(RUN mode) HE 2000

10
o,
Innn:

Cuuu?

@I IVIA

Down for maintenance
(STOP mode)

GBIV IA
Cl—

Self-Tuning Algorithm

The SA100 offers a new self-tuning feature that is initiated at

start-up and when process parameters or conditions change. In
these situations, the controller evaluates whether the preset
PID parameters should be maintained or replaced by the latest
self-tuning parameters to achieve the best control for the
process. Self-tuning can be manually turned ON/OFF in the
parameter setting mode. This feature is not available with the
Heat/Cool control.

In addition to self-tuning, the SA100 has standard autotuning
(AT) so that either function can be selected to achieve optimum
process control.

At start-up or set value change

When control
disturbance occurs,
self-tuning is initiated

When overshoot
occurs, self-tuning
is initiated

Oscillation

\ When control is stable, When undershoot

Temp —

self-tuning is not initiated occurs, self-tuning
is initiated
At set value change

When control is stable,
self-tuning is not initiated

When control is stable,
self-tuning is not initiated

Time—>
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QO Specifications G

Input

Input
a) Thermocouple : K, J, E, T, R, S, B, N (JIS/IEC), PLII (NBS)
W5Re/W26Re(ASTM), U, L (DIN)

«Input impedance : Approx.1MQ
«Influence of external resistance : Approx. 0.2uV/Q
«Input break action : Up-scale

b) RTD : Pt100(JIS/IEC), JPt100(JIS)
«Influence of lead resistance : Approx. 0.01[%/€Q] of reading
« Maximum 10Q per wire
«Input break action : Up-scale
«Input short action : Down-scale

c) DC voltage : 0to 5V DC, 1to5V DC, 0to 10V DC

d) DC current : 0to 20mA DC, 4 to 20mA DC
«For DC current input, connect a 250 Q resister to the input terminals.
*Refer to the Input and Range and Input Code Table for details.
«Input break action : Down-scale
*Both Heat/Cool control outputs are OFF for Heat/Cool PID action.
*Reading is around zero for 0 to 5V DC input, 0 to 10V DC input

and 0 to 20mA DC input.

Sampling Time
0.5 sec. 0.25 sec (Selectable)

PV Bias
- span to +span (Within -1999 to 9999)

PV Ratio
0.500 to 1.500

Input Digital Filter
1 to 100 sec (OFF when 0O is set.)

Performance

Measuring Accuracy
a) Thermocouple
(1% of reading + 1 digit) or +2°C (4°F) whichever is larger
«Accuracy is not guaranteed between 0 and 399°C (0 and 799°F)
for type R, S and B.
«Accuracy is not guaranteed less than -100.0°C (-158.0°F) for
type T and U.
b) RTD
+(0.3% of reading + 1 digit) or £0.8°C (1.6°F) whichever is larger
c) DC voltage and DC current
+(0.3% of span + 1 digit)

Insulation Resistance
More than 20MQ (500V DC) between measured terminals and ground
More than 20MQ (500V DC) between power terminals and ground

Dielectric Strength
1500V AC for one minute between measured terminals and ground
1500V AC for one minute between power terminals and ground

Control

Control Method
a) PID control (with autotuning and self-tuning function)
«Available for reverse and direct action. (Specify when ordering.)
*ON/OFF, P, Pl and PD control are also selectable.
ON/OFF action differential gap : 0 (0.0) to span
b) Heat/Cool PID control (with autotuning function)
+Air cooling and water cooling type are available. (Specify when ordering.)

Major Setting Range
Set value : Same as input range.
Heat side proportional band :1 to span or 0.1 to span
(ON/OFF action when P=0)
Cool side proportional band : 0 to 1000% of heat side proportional band
Integral time : 0 to 3600sec.(PD action when [=0)
Derivative time : 0 to 3600sec.(PI action when D=0)
Anti-Reset Windup(ARW) : 1 to 100% of heat side proportional band
(Integral action is OFF when ARW=0)
Proportional cycle time : 1 to 100 sec.
Deadband/Overlap : -span to +span (Within -1999 to 9999)

Outputs

Output
Can be set for control, alarm or retransmission functions.
«Alarm output can be set for energized/de-energized action.
«Alarm output can be set for AND/OR logic calculation.

Number of outputs : 2 points

Output Type

Relay contact output : 240V AC 3A, 30V DC 1A (resistive load)
Form C contact
Voltage pulse output : 0/12V DC (Load resistance : more than 600Q)
*Measurement terminals and output terminal are not isolated.
Current output : 0 to 20mA, 4 to 20mA DC

(Load resistance : less than 400Q)

*Measurement terminals and output terminal are not isolated.

Alarms (Up to 2 points) (Optional)

Alarm Type
Deviation High, Deviation Low, Deviation High-Low, Deviation Band
Process High, Process Low, Set value High, Set value Low
Loop break alarm(LBA)

Setting Range

a) Deviation alarm : -span to +span (Within -1999 to 9999)
b) Process alarm : Same as set value (SV).
c) Set value alarm : Same as set value (SV).

d) Loop break alarm : 0.0 to 200.0 min.

Differential Gap
0 (0.0) to span

Contact Input (Optional)

Number of Inputs : 2 points

Contact Input Type
a) RUN/STOP switching (OPEN : STOP, CLOSE : RUN)
b) STEP function (OPEN : SV1, CLOSE : SV2)
c) Alarm interlock release ON or OFF.

Input Rating
Non-voltage contact input. (OPEN : 500kQ or more, CLOSE : 10 or less)
Communications (Optional)

a) Communication method : Based on RS-485 (2-wire)
b) Communication speed : 2400, 4800, 9600, 19200, 38400, 57600 bps

c) Protocol : ANSI X3.28(1976) 2.5 A4
MODBUS
d)Bit format
Start bit : 1
Data bit : 7or8 <For MODBUS 8 bit only
Parity bit : Without, Odd or Even
Stop bit : 1or2

e) Communication code :  ASCII(JIS) 7-bit code
f) Maximum connection : 31 ( Address can be set from 0 to 99.)

Retransmission Output (Optional)

Retransmission output is allocated to OUT1.

a)Type : Process value, Set value, Deviation,
Manipulated value
0 to 20mA DC, 4 to 20mA DC
(Load resistance : less than 400Q)
¢)Output resolution : More than 10bits

*Measurement terminals and output terminal are not isolated.

b) Output type :

Waterproof/ Dustproof (Optional)

Dustproof and waterproof protection : IP66
*Waterproof/dustproof protection only effective from the front in panel
mounted installations.

General Specifications

Supply Voltage
a) 85 to 264V AC (Including supply voltage variation)
[Rating : 100 to 240V AC] (50/60Hz common)
b) 21.6 to 26.4V AC (Including supply voltage variation)
[Rating : 24V AC] (50/60Hz common)
c) 21.6 to 26.4V DC (Ripple rate 10% p-p or less)
[Rating : 24V DC]
Power Consumption
Less than 4VA (at 100V AC), 7VA (at 240V AC) for standard AC type
Less than 4VA for 24V AC type
Less than 100mA for 24V DC type

Power Failure Effect
A power failure of 20 ms or less will not affect the control action.
If power failure of more than 20 ms occurs, controller will restart.

Operating Environments : 0 to 50°C [32 to 122°F] , 45 to 85% RH

Memory Backup : Backed up by non-volatile memory.
Number of writing : Approx. 100,000 times

Net Weight : Approx. 110g
External Dimensions (W x H x D) :48 x 48 x 70mm (1/16 DIN)

Compliance with Standards

e CE Mark

¢ UL/cUL Recognized
o C-Tick Mark

e UKCA Mark

CE AV & ER
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\\ Model and Suffix Code ¥ GG

Specifications Model and Suffix Code

Model SA100 (1/16 DIN size, socket mounting type) O Oo0o0-0 Oo-O0x0 O-0 Oo-00-Y

PID control with AT (reverse action) F : : : : : : : : : :

Control method PID control with AT (direct action) D! ! ! ! ! ! ! ! ! !

Heat/cool PID control with AT (water cooling) W ! ! ! ! ! ! ! ! !

Heat/cool PID control with AT (air cooling) A i i i i i i i i i

Input and Range See Range and Input Code Table | o o . . . . . . . .

Relay contact output M . , , , , , , ,

OuT 1 Volta{:je pulse outSut (VAN ] ] ] ] ] ] ]

(Control, alarm or ' ' ' ' ' ' ' '

retransmission output) DC current output : 0 to 20mA 7o ! ! ! ! ! ! !

DC current output : 4 to 20mA 8 ' ' ' ' ' ' '

OUT 2 No output PN ! ! ! ! ! !

(Control or alarm output) Relay contact output | M : : : : : :

Voltage pulse output \A | | | | | |

Power supply voltage 24V AC/DC 3 : : : : :

100 to 240V AC 4 : : : : :

Alarm 1 No alarm N E E E E E

See Alarm Code Table [ ' ' ' '

No alarm N ' ' '

Alarm 2 See Alarm Code Table O i i i

Not supplied N H H

Communication Digital communications : RS-485 (RKC standard) 5 | | |

Contact input Digital communications : RS-485 (MODBUS) 6 . ' '

External contact input D | | |

Not supplied | ,

Waterproof/Dustproof Waterproof/ Dustproof protection 1 :

. 1 Standard output No code !

Output allocation code See Output Allocation Code Table oo
Instrument version Version symbol [ v

1 When standard output is selected with control method F or D, Out 1 will always be the control output and Out 2 will either be unused, Alarm 1 or OR logic output of Alarm 1 and Alarm 2.
Standard output is automatically selected with control method W or A. Out 1 will become heat-side control output and Out 2 will be cool-side control output.

Range and Input Code Table J——

Thermocouple input (Field-programmable) RTD input (Field-programmable)
Input |Code Range Input |Code Range Input |Code Range
K 101 0 to 200°C 1S 01 0 to 1600°C D 01 -199.9 to 649.0°C
K 102 0 to 400°C S S 102 0 to  1769°C D02 -199.9 to 200.0°C
K :03 0 to 600°C (J|S/|EC) S :A1 0 to 3200°F D :03 -100.0 to 50.0°C
K 104 0 to 800°C S A2 0 to  3216°F D04 -100.0 to 100.0°C
K 105 0 to 1000°C 1 [ B 101 400 to 1800°C D .05 -100.0 to 200.0°C
K106 0 to 1200°C B B 102 0 to  1820°C D 1 06 0.0 o 50.0°C
K107 0to 1372°C (JIS/EC) | B_IAT 800 to  3200°F D .07 0.0 to_100.0°C
K113 0 to 100°C B 1A2 0 to  3308°F D .08 0.0 to 200.0°C
K114 0 to 300°C E .01 0 to 800°C Pt100 D .09 0.0 to 300.0°C
K120 0to  500°C E E .02 0 to_1000°C (JIS/IEC) [D10 0.0 to 500.0°C
K K117 0to _450°C (WISNEC) | E_AT 0 to_1600°F D AT| -199.9 to 999.9°F
(JIS/IEC) K 108 -199.9 to 300.0°C E A2 0 to  1832°F D 1A2 -199.9 to 400.0°F
K 109 0.0 to 400.0°C N ;01 0 to 1200°C D 1A3 -199.9 to  200.0°F
K110 0.0 to 800.0°C N 102 0 to  1300°C D A4 -100.0 to 100.0°F
K 129 0.0 to 200.0°C N N .06 0.0 to 800.0°C D /A5| -100.0 to 300.0°F
K137 0.0 to 600.0°C (JISNEC) | N (A1 0 to  2300°F D A6 0.0 to 100.0°F
K 138 -199.9 to 800.0°C N A2 0 to 2372°F D A7 0.0 to 200.0°F
K 1A1 0 to  800°F N 1A5 0.0 to 999.9°F D :A8 0.0 to 400.0°F
K 1A2 0 to  1600°F T.01 -199.9 to 400.0°C D 1A9 0.0 to 500.0°F
K 1A3 0 to  2502°F T.02 -199.9 to  100.0°C P 101 -199.9 to  649.0°C
K 1A9 20 to 70°F 217103 -100.0 to 200.0°C P 102 -199.9 to  200.0°C
K A4 0.0 to 800.0°F T T .04 0.0 to 350.0°C P 103 -100.0 to  50.0°C
K B2 -199.9 to  999.9°F T A1 -199.9 to  752.0°F P 104 -100.0 to 100.0°C
J 01 0to_ 200°C WISNEC) T A2 -100.0 to 200.0°F JPt100 [P 05| -100.0 to 200.0°C
J 102 0 to 400°C T /A3 -100.0 to  400.0°F (J1S) P |06 0.0 to  50.0°C
J 103 0 to 600°C T A4 0.0 to  450.0°F P 107 0.0 to 100.0°C
J 104 0 to 800°C T A5 0.0 to  752.0°F P ;08 0.0 to 200.0°C
J 105 0 to 1000°C W 01 0 to 2000°C P 109 0.0 to 300.0°C
J 106 0 to 1200°C W5Re/W26Re "W+ 02 0 to  2320°C P10 0.0 to 500.0°C
J 110 0 to 450°C (ASTM) [W A1 0 to  4000°F
J 107 -199.9 to 300.0°C A 101 0 to  1300°C
J J 108 0.0 to 400.0°C PLII A 102 0 to  1390°C s
J 09 0.0 to_800.0°C A 03 0 to__1200°C i Field-programmable
(IS/EC) [TJ 22 0.0 to_200.0°C (NBS)  ["A A1 0 to  2400°F Voltage/Current DC input " (Field-prog )
J '23 0.0 to 600.0°C A 'A2 0 to  2534°F Input |Code Range
J '30 -199.9 to  600.0°C 2 U o1 -199.9 to 600.0°C 0to 5V 4101 0.0 to 100.0%
J 'A1l 0 to 800°F U o2 -199.9 to 100.0°C 0to 10V 5 101 0.0 to100.0%
J 'A2 0 to  1600°F U U 'o3 0.0 to 400.0°C 1to 5V 6 .01 0.0 to100.0%
J A3 0to 2192°F (OIN) [ UA1[-199.9 to 999.9°F 0to 20mA | 7 101 0.0 to100.0%
J 'A6 0 to  400°F U 'A2| -100.0 to 200.0°F 4t020mA [ 8 101 0.0 to 100.0%
J 'B6 0.0 to 800.0°F U A3 0.0 to  999.9°F
J 'A9 -199.9 to  999.9°F L'01 0 to 400°C
1 | R01 0 to 1600°C L L 02 0 to  800°C
R 02 0to 1769°C (OIN) | LA 0to  800°F
R R 04 0 to_1350°C L A2 0 to 1600°F
(JISNEC) E :ﬁ; 8 :g gg?g; 1 Type R,S and _B input : Accura(;y is not guaranteed between 0 and 399°C (0 and 799°F).
2 Type T and U input : Accuracy is not guaranteed less than -100.0°C (-158.0°F).

3 DC current input : A 250 Q resistor is externally connected at the input terminals.
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\\ Model and Suffix Code ¥

Alarm Code Table HEEEENENENENNNNNNS——————

A | Deviation High B | Deviation Low C | Deviation High/Low D | Deviation Band

E | Deviation High with Hold F | Deviation Low with Hold G | Deviation High/Low with Hold H | Process High

J | Process Low K | Process High with Hold L [ Process Low with Hold R [ Loop break alarm T
V | Set value High W | Set value Low

1 Loop break alarm is not available with Heat/Cool PID control type. Loop break alarm is not available with Alarm 2.

Output Allocation Code Table J—

Alarm 1 + Alarm 2

Alarm 1 output (De-energized)

i Alarm 2 output (De-energized)

c Specifications
ode
Control methods | Qutput 1 | Qutput 2
03 | PID control + Alarm 1 :_Control output . _Alarm 1 output (De-energized)
04 | PID control + Alarm 1, 2 i _Control output i AND logic output of Alarm 1 and Alarm 2 (Energized)
05 | PID control + Alarm 1, 2 i Control output ' OR logic output of Alarm 1 and Alarm 2 (De-energized)
06 | PID control + Alarm 1, 2 i Control output i AND logic output of Alarm 1 and Alarm 2 (De-energized)
07 | PID control + Alarm 1, 2 oronlyAlarm1 1 | Control output . No output
08 | PID control + Alarm 1, 2 1 Control output . Only Alarm 1 output (Energized)
09 | Alarm 1 +Alarm 2 2 Alarm 1 output (Energized) . Alarm 2 output (Energized)
10 | Alarm 1 +Alarm 2 2 Alarm 1 output (Energized)
2

Retransmission + PID control

Retransmission output

' Alarm 2 output (De-energized)

i Control output

Retransmission + Alarm 1, 2

Retransmission output

1 OR logic output of Alarm 1 and Alarm 2 (Energized)

Retransmission + Alarm 1, 2

Retransmission output

. _OR logic output of Alarm 1 and Alarm 2 (De-energized)

Retransmission + Alarm 1, 2

. Retransmission output

. AND logic output of Alarm 1 and Alarm 2 (Energized)

Retransmission + Alarm 1, 2

Retransmission output

' AND logic output of Alarm 1 and Alarm 2 (De-energized)

Retransmission + Alarm 1

Retransmission output

i Alarm 1 output (Energized)

18 | Retransmission + Alarm 1

Retransmission output

i Alarm 1 output (De-energized)

Heat-Cool PID control

Cool output (DC current output)

1 Heat output (Relay contact or Voltage pulse output)

1 The alarm monitor can only be confirmed by front LCD display or serial communication.
2 Specify control action F to use both outputs as alarms.

Retransmission

Retransmission

Retransmission

Retransmission

Standard Standard Standard Standard Code 03
Output 1 Output 1 Output 1 Output 1 Heat-side Output 1
[Joutt PID [Joutt f PID [Joutt f PID [Joutt f PID [ ouT1 f PID
Output 2 ) Energized alarm %JtpUt 2 ) Energized alarm Output 2 Cool-side Output 2 De-energized alarm
ALM1
No alarm CJ ALMT 1| S ame ° 1| Oour PID Ot [0 °
Alarm ON _Alarm OFF "OR" logic Alarm ON  Alarm OFF Alarm ON  Alarm OFF
Code 04 Code 05 Code 06 Code 07 Code 07
Output 1 Output 1 Output 1 Output 1
[ out W I outt W [Jout PID CJoutt PID CJoutt I/W
( OUtEUt 2 ) Energized alarm Output 2 De-energized alarm ( Outgut 2 ) De-energized alarm ( Outeut 2) OUtEUt 2
I ALm1 [ ALM1 I ALm1 . ALMA o :
|‘° °‘| |‘° °‘| |‘° °‘| nly displa
[ ALM2 |_O O-l ] ALM2 |_O O-I ] ALM2 |_O O-l I ALMA Only display [ y display
"AND" logic Alarm ON  Alarm OFF "OR" logic Alarm ON Alarm OFF "AND" logic Alarm ON  Alarm OFF |:| ALM2
Code 08 Code 09 Code 10 Code 11 Code 12
Output 1 Energized alarm Output 1 Energized alarm Output 1 De-energized alarm
|’° U‘l |-° 0-| I-O_O-I Retransmission
Court |/ PID CJ ALmi A =L C | caw P \/
Alarm ON  Alarm OFF Alarm ON  Alarm OFF Alarm ON  Alarm OFF
(Output2 )  Energized alarm (_Output2 ) Energized alarm (_Output 2 ) De-energized alarm (_Output2 ) De-energized alarm ( Output2 )
I ALM1
1 ALM2 | o ame P came I° 7 Came [° 7] [Jour2 PID
Output alarm 1 only Alarm ON  Alarm OFF Alarm ON  Alarm OFF Alarm ON  Alarm OFF Alarm ON  Alarm OFF
Code 13 Code 14 Code 15 Code 16 Code 17
Output 1 Output 1 Output 1 Output 1 Output 1

Retransmission

( OUtEUtz ) Energized alarm

( OUtEUt2 ) De-energized alarm

( OUtEUtZ ) Energized alarm

Output 2 De-energized alarm

( Output 2 ) Energized alarm

1 ALm1 5 o damt 5 [ ALm1 5 o JAamt 55 o o
[ ALM2 r° C)-| ] ALM2 r° c>-| [ ALm2 |-o o-| [ ALM2 r° C)-| I ALm1 |—o o-|
"OR" logiC__Alarm ON__Alarm OFF "OR" logiC _Alarm ON _Alarm OFF "AND" logic _Alarm ON _Alarm OFF "AND" logiC_Alarm ON _Alarm OFF Alarm ON_ Alarm OFF
Code 18 Code 19 .
Note: Relay contact output : 250V AC 2A (resistive load), Form A contact
Coolside g i ( )
Retransmission
L/ CJouts PID 5 o
(Output 2 ) De-energized alarm ((Output 2 ) Heat-side ’_O O—‘
Power supply OFF : Open
1 ALM1 r° C)-| [Jout2 PID
Alarm ON  Alarm OFF
Accessories
Name Model code Communication cable with connecto;\‘ e
Shunt resistor for DC current input | KD100-55 ame ode! code
A panel-mounting frame B KCA100-526 With terminating resistor and no connector on open end. (Length : 1m) W-BO-01-1000
Without terminating resistor and no connector on open end. (Length :1m)| W-BO-02-1000
Socket (FUJI ELECTRIC product) Contact input cable with connector
Name Model code Name Model code
DIN rail mounting socket TP411X -
Rear terminal socket TP411SBA No connector on open end. (Length : 1m) W-BO-03-1000
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\\ External Dimensions and Rear Layout Y

Units : mm

Panel Cutout

| |

- =

44.8

82.9 -
802 ¥
70.4 |

48

2
25

48

+0.6
450 | 25

g = gP

WUu
44.8

] vV —— 25‘

« Panel thickness must be between 1-10mm.
* Mounting frame (Model code : KCA100-526) is optional.

PN 1 [ 2 [ 3 4 ] 5] 6 7 [ 8] 9 ]10] 11

+I\/'_ ©) no! ©) No! @ LL ~‘N

NC

B B A ¢ ¢ 100 to 240V AC
=t @ o o L. ®

[2]
5 - L
L1 o|lLd o a4
s| t - - 24V ACIDC
(@)
(D Thermocouple (M Relay contact (D Relay contact
(2 Voltage pulse (2 Voltage pulse

RTD
(3 Voltage / Current * 3 DC Current

Measured input Output 1 Output 2 Power supply

*A 250Q resistor is externally connected at the input terminals.

Communication function and contact input are optional.

Connect connector to bottom of instrument. 1 | 2 | 3 1 | 2 | 3

A connector and connector cable for connecting the input block is necessary to be SG  TRA) TRE) OJ J
_ODI1

prepared by the customer.
Housing: XHP-3 (J.S.T. Mfg. Co., Ltd. product)
Recommended cable size: AWG30 to 22 RS-485 Dis
Optional cable with connector is available.
For Communication DI1:STEP, DI2RUN/STOP
1. With terminating resistor and no connector on open end. (Length : 1m)
Model : W-BO-01-1000 Communications Contact inputs
2. Without terminating resistor and no connector on open end. (Length :1m)
Model : W-BO-02-1000
For Contact input
No connector on open end. (Length : 1m)
Model : W-BO-03-1000

» Socket (Optional) External Dimensions

DIN rail mounting socket type .
Rear terminal socket type

Model : TP411X (FUJI ELECTRIC product)
Model : TP411SBA (FUJI ELECTRIC product)
50 Terminal
erminal screw
Screw hole dimension 027 M3.5x7
8 7 6 5 _ for wall mounting
2-g4.5 @@ @% \ T ?—/2!4.5 Mountinq hole n 5[
R S ) 4/
[e) [ e? 40 +0.2 ? ﬁ% Lér) 'g -
0%0 < [, 1V 3\ SE
o N A I : : L = 1 1
~ j OOQOO [©] | o = ) Nolole
™} T
9 3 | 45 | 4.5[]16.3] |6.2
HEERIEE i
~ 101 12 Less than
93| 312
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FB100
FB400
FB900

CERAV

9
Q
=
L
(@)
o)
=]
=
o
)
=

QO General Description I

The FB Series is a high performance process controller with a more advanced Brilliant 1l PID, autotuning, selectable sampling cycle time of

0.05/0.1/0.25 second and 0.1% of accuracy in short depth housing.

Applications include various plastic machines (extruders, injection machine, etc), electric furnaces, semiconductor, food processing,

environmental chambers and many others.

O Peawres TN

v High Accuracy with selectable sampling cycle time
vt The depth of 60mm (FB100 : 74mm)

¢ Inter-controller Communication

¥ Brilliant Il PID control

v Start-up tuning and Autotuniung

Panel space saving

The FB Series has very short depth as a 1/16, 1/8 or 1/4 DIN
size controller. The series was designed with a mounting
bracket that allows close horizontal mounting of as many as six
units.

FB400/900:60mm
FB100:74mm

Numerous inputs and outputs

Up to 2 points

Communication

ANSI, MODBUS communication

@ FB400/900

Universal input

Inter-controll icati ]
Thermocouple - RTD nter-controller communication Up to 4 points
DC voltage * DC current \ / Digital output

Up to 7 points .
Digital input )™= Analog retransmission
Remote setting input) == > BN > Control output
EpCApS Heat control, Cool control

Power feed forward / J/ Heat/Cool contriol,

: Position proportioning
PFF input control without FBR

(Loader communication)
® FB100 Up to 2 points

Universal input Communication

T le - RTD ANSI, MODBUS communication )
Dce%qft’acgg‘z BC cument Inter-controller communication _ Up to 2 points
Up to 5 points \ = Digital output

» Analog retransmission
output

==» (Control output

Digital input

Remote setting input) ==
Heat control, Cool control

(Loader communication) Heat/Cool contriol
Position proportioning
control without FBR

Easy maintenance

The internal assembly of the FB Series can be removed from

the front.

Plug-in lock released bar

Direct Function Keys

Three direct function keys enable one-touch operation on
frequently used functions such as Auto/Manual, Monitoring
display scroll, and Memory area selection.

The keys can also be configured as RUN/STOP, Remote/Local,
and Auto/Manual keys.

@ FB400/900

1. Auto/Manual, Monitoring display scroll, Memory area selection

AM MONI AREA

AM RIL RIS i< Label

* Also possible to invalidate the direct mode selection key function.

® FB100
One function can be selected from the following list and

assignable to the key:
Auto/Manual, Monitoring display scroll, Memory area selection,
Remote/Local, RUN/STOP
(Default setting : Auto/Manual)
QUTTOUT2 DOT D02 AN
mC) wmmmmERERE

@ED‘ <"‘DE‘ v‘ A
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" Featurcs TN

Ramp / Soak Program Control Numerous Inputs and Outputs

The FB900/400 Series temperature controller has Recipe
(Multi-memory Area) function which stores up to 8 sets of
control parameters.

8
{72!
%4
3
12

Set value
Event 1 to 4 Set Value

A maximum of seven event inputs can be specified. A
maximum of five outputs can be specified, and various output
functions (control output, analog retransmission, event up to 4)
can be allocated in output logic operation.

* Available inputs and outputs depend on the specifications.

a N

Control response
Overlap/Deadband

(Heat and Cool)
Derivative time
(Heat and Cool)

LBA time Set value
Area soak time
Link area number

Proportional band Manual reset 0000 z¥1m°”itfi’
(Heat and Cool) Ramp-to-setpoint ggg; — 22::5: "Seven parameters from 0XX0"
Integral time (Up and Down) 0003 | SV monitor PV monitor

SV monitor
Event monitor
Proportional band

Link area number

1 Integral time
: . . Desivative f
Up to 16-segment ramp/soak control is available by using the ’ RS&%?S'F?:;;ES
memory area function (ramp-to-set point UP and DOWN, soak PV monitor §
time, link area number). SVmonitor | £
Event monitor | =
PA < Link example of each area > Proporfional band | £
Temp- A Area 2 Integral time H
Area 2 soak time Derivative time | £
SO Area 3 RUN/STOP status | £ User mabping area
Area 2 ¥ 50 changing rate H H pping
ea2 limiter (Low) (Up to 16 parameters)
Area 1 SO changlng rate
soak time A limiter (High) \
Area 1 o —
SO Area 1
ﬁ‘ SO changing rate Area 3
Area 3 limiter (High) soak time
SO - Time
Memory area 1 Memory area 2 Memory area 3 |
Inter-controller Communication
The FB Series has a second communication port (COM2) for Inter-controller Communication
inter-controller communication. It achieves more precise cascade Group 1 Group2  (RS-485) Group 16

control and ratio control by sending data via digital communication
while conventional cascade controllers send data to slave controllers
by analog signal with less resolution.

Up to

C Auto-temperature-rise with Learning Function)

When automatic temperature rise is not set
Auto-temperature-rise with learning function achieves temperature |
uniformity at ramp-up without partial thermal expansion even when
using multiple FB Series controllers.

+ Up to 32 controllers with 16 groups can be configured.

CHA

CH A wait
CH B wait
CH C wait

A
All CH

All'CH )
Temperature rise completion

(Temperature Ratio Setting )

If the master controller changes the control set value, the slave
controllers will also change the set values by following preset ratios
to the master.

« Up to 32 controllers with 16 groups can be configured.

Cascade Control

It is effective when a thermal time-delay exists between the heat
source and a control point. A maximum of 30 slave controllers can
be connected to one master controller.

(Group RUN/STOP Function)

When RUN/STOP mode is changed on one controller in a group,
the mode of all the other controllers in the same group will be also
automatically changed.

+ Up to 32 controllers with 16 groups can be configured.
CH2

i CH1

CH3 CH4 j | CH1

(Note) Time lag among controllers caused by inter-controller communication is (Max.70ms) x (number of controllers connected).
Please consider the time lag of inter-controller communication for high-speed process control in which process changes rapidly.

CH2 CH3
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" Featurcs T

9

Brilliant IT PID Control <

. (@]

@ Sclectable PID control algorithm PV derivative type PID control Deviation derivative type PID control 9

PID control a_lgorithm is select_able in tl'_]e F_B Series to achieve ¢ ‘ S— o

the most precise control for various applications. ~ <
PV Derivative PID : suitable for fixed setpoint control (Factory sV \ Most adaptive to

conventional

setting) fixed value control 7
Deviation Derivative PID : suitable for ramp control using /
ramp-to-setpoint function and cascade control. sV

Most adaptive to conventional R >
fixed value control || T \ pv

® Selectable sampling time among 50ms, 100ms, and 250ms.
Selectable sampling time makes the FB Series suitable for any “C) 250ms sampling controller

application ranging from pressure control requiring fast
response to precise control requiring highest resolution. The
selections are 100ms (factory setting) usually suitable for most
of standard applications, 50ms for fast response applications,
and 250ms for precise control requiring high-resolution. The
PID parameters can be set in 1/10 unit which supports fast and N
accurate control. Ramp-to-setpoint and output-change-limiter 1 sec
functions are each settable for UP and DOWN so that a special
heater can be controlled precisely.
» When the sampling time is set to 100ms or 50ms, the following input ranges cannot be used :
Pt100 -100.00 to +100.00°C, -199.99 to +199.99°F
JPt100 -100.00 to +100.00°C, -199.99 to +199.99°F

@ Advanced Heat/Cool PID algorithm with Undershoot
Suppression

Advanced Heat/Cool PID algorithm achieves stable control by
the Undershoot Suppression (USS) function, and independent
P-1-D settings for both Heat and Cool which are effective for
applications with strong cooling gain. Control Response type
selection is settable to avoid overshoot at start-up and against
external disturbance. The FB Series also offers selection of
water cool and air cool PID control algorithm.

Control response parameter USS (Under Shoot Suppression) gain

PV

USS gain : Small

USS gain : Large

* USS setting range : 0.000 to 1.000

@ Configurable control type

The control type is configurable among Heat, Cool, Heat/Cool,
and position proportioning.

Autotuning

@ Autotuning to calculate optimum PID parameters

The improved Autotuning algorithm calculates optimum PID
parameters. For Heat/Cool control, PID parameters for both
sides (Heat and Cool) are calculated.

@ Start-up tuning to eliminate time for autotuning

Start-up tuning eliminates time required for conventional Only execution at Only execution at Execution at power ON and
autotuning as it calculates optimum PID values by temperature | PoWerON SV change SV change
characteristics at start up. It is useful in applications which
require a long time for conventional autotuning. The timing of SV sv2.oy
activation of start-up tuning can be selected from at power-up, @ m
at setpoint change, and at power-up/setpoint change. It is also
settable to Only-once or always-ON. svi i
« Validity/invalidity of the startup tuning function can be set.

* Heater power needs to be turned on simultaneously with or before turning on power
to the temperature controller. Power ON Power ON

« I start-up tuning does not calculate suitable PID values due to characteristics of
application, use Autotuning function.

SV change

SV change

@ Output limiters high and low for autotuning AT function when limiter is not effective. AT function when limiter is effective.
Output limiters high and low for autotuning enables autotuning
to be used with any application in which the output has to be sv sv
within limited range, even during autotuning. High and low are
independently settable. Output 100% Lo T L1 ———
AT output limiter---
/-J Iv\z High
AT output limiter
Low
Output 0% i Output 0% A .....................................
AT ON AT ON
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\\ Features

Setup and Data Monitoring

The FB Series has the loader port (provided as standard) to connect

to a PC USB port. The standard port allows setup and data logging

to be managed by the PC. The FB Series is recognized as an external device on the PC.

@ Easy setup with PROTEM?2

Using the PROTEM2, the controller setup and parameter settings
can be done from a PC. The parameter settings can be stored on the
PC making it easy to copy the same parameters to other FB Series
controllers.

* The instrument must have a hardware required for selected functions.

@ No power supply cable necessary at setup

When setting up the FB Series via the loader port, the power can be

supplied from the PC via the USB port so no power supply cable is
necessary. Just connect the cable to the FB Series and setup is
ready to go.

Upload

Easy Data Management
Communication Tool

PROTEM 2

Data monitoring, setting, storage,
copy, transfer, logging, and report
creation

Simply download "PROTEM2"
from the RKC Instrument website
(www.rkcinst.com).

Download

USB port

Loader port (Provided as standard)

COM-KG

4 o,
Communication
converter

-

« Sold separetely

Reinforced Insulation, Lead-free PCBs, Low Power Consumption

@ Reinforcement Insulated Power Supply Circuit

Power supply circuit of the FB Series has been designed to be
reinforcement insulated. It saves cost to perform basic insulation on
the equipment side.

<Requirements for electrical equipment according to safety standards>

The safety standards on electrical equipment (IEC 61010-1 and JISC 1010-1)
request that the secondary side of the equipment which may be touched by
the operator should be double insulated or reinforcement insulated* from high
voltage causing electric shock.

* Insulation safeguarding personnel from electric shock which is equal to
double insulation or higher is called "reinforced insulation".

@ Lcad-free Design complying with EU Directive

The FB Series uses lead-free PCBs complying with EU Directive *.
* WEEE Directive (Waste Electrons/Electrical Equipment Directive) and RoHS
Directive (Directive of Restricting the use of Harmful Materials for Electrical

Products)

@® Low Power Consumption, Low Heat Generation

The power consumption is 30% less than the equivalent model of
RKC REX-F900. The saving is 5VA per controller at 240VAC. It also
generates less heat and it helps keep temperature low inside the
control cabinet.
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Q Specifications  EG—

Input

Input
Universal input
a) Temperature, Current, Low voltage input group
Thermocouple :K, J,R, S, B, E, T, N (JIS/IEC), PLII (NBS),
W5Re/W26Re (ASTM), U, L (DIN)
«Influence of external resistance : Approx. 0.2uV/Q
«Input break action : Up-scale / Down-scale (Selectable)
RTD : Pt100 (JIS/IEC), JPt100 (JIS)
«Influence of input lead resistance : Approx. 0.01[%/Q] of reading
*Maximum 10Q per wire
«Input break action : Up-scale
Low voltage : 0 to 1V DC, 0 to 100mV DC, 0 to 10mV DC,
-100 to +100mV DC, -10 to +10mV DC
«Input break action : Up-scale / Down-scale (Selectable)
Current : 4 to 20mA DC, 0 to 20mA DC
«Input break action : Uncertain (indicates a value around OmA)
b) High voltage input group
High voltage : 0 to 5V DC, 1 to 5V DC, 0 to 10V DC, -1 to +1V DC
«Input break action : Uncertain (indicates a value around 0V)

Sampling Time
0.1 sec
+ 0.05sec or 0.25sec is available.
» When the sampling time is set to 0.1 sec or 0.05 sec,
the following input ranges cannot be used:
Pt100 / JPt100 -100.00 to +100.00°C, -199.99 to +199.99°F

Input Digital Filter
0.1 to 100.0 sec (OFF when 0O is set.)

PV Bias

-span to +span
PV Ratio

0.500 to 1.500

Square Root Extraction
Equation : PV =/ (Input value x PV ratio + PV bias)
Low level cut OFF : 0.00 to 25.00% of span

Performance

Measuring Accuracy
a) Thermocouple
Type : K, J, T, E, N, PLIl, U, L
Less than -100°C (-148°F) : +1.0°C (+1.8°F)
-100 to 500°C (-148 to 932°F) : +0.5°C (+x0.9°F)
More than 500°C (932°F) : +(0.1% of Reading + 1 digit)
Type : N, S, R, W5Re/W26Re
Less than 0°C (32°F) : +2.0°C (+3.6°F)
0 to 1000°C (-148 to 1832°F) : +1.0°C (+1.8°F)
More than 1000°C (1832°F) : £(0.1% of Reading + 1 digit)
Type : B
Less than 400°C (752°F) : £70.0°C (+126°F)
400 to 1000°C (752 to 1832°F) : £1.4°C (+2.5°F)
More than 1000°C (1832°F) : #(0.1% of Reading + 1 digit)
Cold junction temperature compensation error
+1.0°C (1.8°F) [at 5 to 40°C (41 to 104°F)]
Within £1.5°C (+ 2.7°F)
[Between -10 and 5°C (14 to 41°F), 40 and 50°C (104 to 122°F)]
b) RTD
Less than 200°C (392°F) : +0.2°C (+0.4°F)
More than 200°C (392°F) : £(0.1% of Reading + 1 digit)
c) DC voltage and DC current
+(0.1% of span)
«Close horizontal mounting error : £1.5°C (£2.7°F)

Insulation Resistance

More than 20MQ (500V DC) between measured terminals and ground

More than 20MQ (500V DC) between power terminals and ground

Dielectric Strength
1000V AC for one minute between measured terminals and ground
1500V AC for one minute between power terminals and ground

Control

Control Method
a) Brilliant 11 PID control
+Available for reverse and direct action.
b) Brilliant PID control (Heat/Cool type)
c) Position proportioning control without feedback resistance.
«a), b), c) is selectable.

Autotuning Method
a) For PID control (Direct action/Reverse action)
b) For Heat/Cool PID control (For extruder, air cooling type)
c) For Heat/Cool PID control (For extruder, water cooling type)
d) For Heat/Cool PID control

Startup tuning
The condition to activate Startup Tuning is selectable among a) to g)
a) At power-on, one-time tuning
b) At SV change, one-time tuning
c) At power-on and SV change, one-time tuning
d) At power-on, always on
e) At SV change, always on
f) At power-on and SV change, always on
g) Function off
(Not available for Heat/Cool PID control type)

Major Setting Range
Set value : Same as input range.
Proportional band : 0 to input span (Temperature input)

0.0 to 1000.0% of span (Voltage, Current input)
(ON/OFF control when P = 0)
0 to 3600sec. or 0.0 to 1999.9sec.
(selectable)
0 to 3600sec. or 0.0 to 1999.9sec.
(selectable)
Cool-side proportional band : 1 to input span (Temperature input)

0.1 to 1000.0% of span (Voltage, Current input)
Cool-side integral time : 0 to 3600sec. or 0.0 to 1999.9sec.

(selectable)
Cool-side derivative time : 0 to 3600sec. or 0.0 to 1999.9sec.
(selectable)
-span to +span (Temperature input)
-100.0 to +100.0% of span (Voltage, Current input)
Slow, Medium, Fast
0 to span per Time
(Time is selectable between 1 and 3600 sec)
(Up/Down individual setting)
Output limiter : -5.0 to +105.0% (High/Low individual setting)
Cool-side output limiter : -5.0 to +105.0% (High/Low individual setting)
Output change rate limiter : 0.0 to 100.0%/sec. (Up/Down individual setting)
Cool-side output change rate limiter :

0.0 to 100.0%/sec. (Up/Down individual setting)
Proportional cycle time : 0.1 to 100.0 sec.
Cool-side proportional cycle time :

0.1 to 100.0 sec.
Manual reset : -100.0 to +100.0%
Output at control stop mode : -5.0 to 100.5% (Heat/Cool individual setting)

Integral time :

Derivative time :

Deadband/Overlap :

Control response :
Ramp-to-setpoint :

Motor Valve Control (position proportioning control type only)
Motor time : 5 to 1000 sec. (full open to full close)
Integral output limiter : OFF, 100.0 to 200.0% of motor time
Neutral zone : 0.1to 10.0%

Differential gap : 0.1t05.0%

Valve action at a stop mode :a) CLOSE : OFF, OPEN : OFF
b) CLOSE : ON, OPEN : OFF
c) CLOSE : OFF, OPEN : ON
* a), b), c) is selectable.

Memory area
Number of memory area : 8 memory areas
Setting item : Set value (SV), Proportional band, Integral time,
Derivative time, Cool-side proportional band,
Cool-side integral time, Cool-side derivative time,
Deadband/Overlap, Control response,
Manual reset,Ramp-to-setpoint (Up/Down),
Event set vale, LBA time, LBA deadband,
Soak time : 0 min 0.00 sec to 199 min 59 sec or
0 hr 00 min to 9 hr 59 min
(selectable)
Linking area number : OFF, 1 to 8

Main Output
Number of Main Output
Up to 2 points (OUT1, OUT2)

Output Iltems
Control output, HBA output, FAIL output

Output Type
Relay output :

Form A contact, 250V AC 3A, 30V DC 1A,
(resistive load)
Voltage pulse output : 0/12vV DC

(Load resistance : More than 600Q)
4to 20mA DC, 0 to 20mA DC

(Load resistance : Less than 60002)
Continuous voltage output : 0 to 1V DC, 0 to 5V DC, 1 to 5V DC, 0 to 10V DC

(Load resistance : More than 1kQ)

SSR (Triac) output : Rated current : 0.5A
Open collector output : Load voltage : Less than 30V DC,

(Sink type) Maximum load current : Less than 100mA
ON voltage : Less than 2V DC (at 100mA)

Current output :
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1 O1 +FB100 (DI 1 to 5 : Optional)
Dlgltal IHPUt -FB400/900 (DI 1 to 4 - Optional. DI 5 to 7 : Standard)

Number of Inputs
FB100 : Up to 5 points (DI 1 to 5)
FB400/900 : Up to 7 points (DI 1 to 4, DI 5 to 7)

Input Rating
Non-voltage contact input

Functions
Memory area selection (Area set/No area set is selectable)
RUN/STOP, Remote/Local, Auto/Manual, Alarm interlock reset
« Selectable (See digital input allocation table)

*FB100: Optional

Remote Setpoint Input -FB400/900: Standard

Input
DC voltage (Low), Current : 0 to 1V DC, 0 to 100mV DC, 0 to 10mV DC
4 to 20mA DC, 0 to 20mA DC
DC voltage (High) : 0to 5V DC, 1to 5V DC, 0to 10V DC
« PV input and remote setpoint input are not isolated for each other.
« Universal input

Sampling time
0.1 sec (with measuring input sampling time of 0.05 sec)
0.2 sec (with measuring input sampling time of 0.1 sec)
0.5 sec (with measuring input sampling time of 0.25 sec)

Accuracy
0.1% of span

Dlgltal OUtPUt FB400/900: Optiona.

Number of Sub Output
FB100: Up to 2 points (DO1,D02)
FB400/900: Up to 4 points (DO1 to DO4)

Output Items
Event output, Heater break alarm (HBA), FAIL

Output Type
Relay output : Form A contact, 250V AC 1A (resistive load)

*FB100: Standard
Event (AI&I‘I’H) «FB400/900: Optional
Number of Event Setting
Up to 4 points (Event 1 to 4)
Alarms
Type : Deviation High, Low, High/Low, Band,

Process High, Low

Set value High, Low

MV value High, Low

Cool side MV value (MV) High, Low
FBR value High, Low

Control Loop Break Alarm (LBA)

Setting range
Deviation : - (Input span) to + (input span)
Differential gap : 0 to input span
Same as input range
Differential gap : 0 to input span
MV value, FBR valued : -5.0 to +105.0%
Control loop break alarm (LBA)
1 LBAtime : 0 to 7200 sec. (OFF by setting zero)
LBA deadband : 0 to input span

Process, Set value :

Output
Assignable to digital output

Other Functions
a) Hold/Re-hold action (Valid for deviation/band/process alarm only)
» Hold action is activated at Power-up and STOP to RUN.

Re-hold action is activated at Power-up, STOP to RUN,
and the control set value change.

b) Event action is configurable in case of input abnormality.

c) Energized/de-energized action is configurable.

d) Delay timer : 0.0 to 600.0 sec

e) Interlock (latch) function is configurable.

Heater Break Alarm

Number of CT Input
Up to 2 points

CT Input type
CTL-6-P-N (30A), CTL-12-S56-10L-N(100A)
* Selectable

(Optional)

Accuracy
+ 5% of input value or + 2A (whichever is larger)

Display range
0.0 to 100.0A

Output
Assignable to output 2 or digital output (DO2 to 4).

Power feed forward input (rs400/900 only, optiona

« Exclusive power feed transformer is required.

Q Specifications G

Analog Retransmission OQutput (Optional)

Number of Outputs
1 point

Output types
Measured value (PV), Deviation (DEV), Set value (SV), Manipulated
output value (MV)

Output Signal
Current output : 4 to 20mA DC, 0 to 20mA DC
(Load resistance : Less than 600€2)
Continuous voltage output : 0 to 1V DC, 0 to 5V DC, 1 to 5V DC, 0 to 10V DC

(Load resistance : More than 1kQ)

Feedback Resistance (FBR) Input (optional)

Resistance value
Standard : 100 to 10k<2 (factory default 135Q)

Sampling time
0.1 sec (with measuring input sampling time of 0.05 sec)
0.2 sec (with measuring input sampling time of 0.1 sec)
0.5 sec (with measuring input sampling time of 0.25 sec)

* Not available with PFF or CT 2 input.

Communications (Optional)

Number of communications : ~ Up to 2 points

COM1: RS-485, RS-232C, RS-422A
*RS-232C: FB400/900 only
COM2: For Inter-controller communication

2400, 9600, 19200, 38400 BPS

Communication method :

Communication speed :

Protocol : ANSI X3.28(1976) 2.5 A4
MODBUS
Bit format
Start bit : 1
Data bit : 7or8 <For MODBUS 8 bit only
Parity bit : Without, Odd or Even
Stop bit : 1or2

Maximum connection : RS-485 : 32 units (Including host)
RS-422A : 16 units (Including host)

RS-232C : 1 unit

Communication to Controller : Automatic temperature rise, Cascade control,
Temperature ratio setting, Group STOP/RUN

Waterproof/Dustproof (Standard)

NEMA4X, IP66
» Waterproof/Dustproof protection only effective from the front in panel
mounted installation.

General Specifications

Supply Voltage
a) 90 to 264V AC (Including supply voltage variation)
[Rating : 100 to 240V AC] (50/60Hz selectable)
b) 21.6 to 26.4V AC (Including supply voltage variation)
[Rating : 24V AC] (50/60Hz selectable)
c) 21.6 to 26.4V DC (Ripple rate 10% p-p or less) [Rating:24VDC]

Power Consumption

FB100 : Less than 8.1VA for AC type (at 240V AC)
Less than 5.3VA for 24V AC type
Less than 142mA for 24V DC type

FB400 : Less than 11.9VA for AC type (at 240V AC)
Less than 8.2VA for 24V AC type
Less than 250mA for 24V DC type

FB900 : Less than 13.0VA for AC type (at 240V AC)
Less than 9.3VA for 24V AC type
Less than 300mA for 24V DC type

Power Failure Effect
A power failure of 20m sec or less will not affect the control action.
If power failure of more than 20m sec occurs, controller will restart with
the state of HOT start 1, HOT start 2 or COLD start (selectable)

Self-Diagnostic Function
Adjustment data check, Back-up check, A/D converter check, etc.

Operating Environments : -10 to 50°C [14 to 122°F]
5to0 95% RH.
Absolute humidity : MAX. W.C 29.3g/m3 dry
air at 101.3kPa.

Memory Backup : Backed up by non-volatile memory (FRAM)
 Data retaining period : Approx. 10 years
» Number of writing : Approx. 1,000,000,000,000,000 times.
(Depending on storage and operating conditions.)
Net Weight
FB100: Approx. 150g, FB400 : Approx. 230g, FB900 : Approx. 290g

External Dimensions (W x H x D)
FB100 : 48 x 48 x 740mm, FB400 : 48 x 96 x 60mm, FB900 : 96 x 96 x 60mm



Process/Temperature Controller FB 1 OO/ 400/ 900

\\ Model and Suffix Code ¥ GG

o Model and Suffix Code
Specifications Hardware coding |Quick start
only code 1
Model FB100 (48 x 48mm 1/16 DIN size) -00-0+0/00-0000/
Relay contact output Mo |
| Vaoltage pulse output: 012vDC _ Voo
Output 1 DC mA, V (See Output Signal Code Table, Code : 4 to 8) a5 |
(out1) Triac (SSR) output I !
Open collector output D, |
No supplied Nt o1 I
Relay contact output My !
Output 2 | Voltage pulse output: 0/12vDC _ ___ _____ _____ __ ___ __ _ __ _ _ _ _ ____________________ Vg a1 __a_
DC mA, V (See Output Signal Code Table, Code : 3 to 8) [ !
(ouT2) Triac (SSR) output T
Open collector output D! 1ot I
24V AC/DC 37 0 0 I
Power supPly | 300 to 240v AC 41 1 i1
Not supplied NT 1 o |
| Digital input 5 points _________ __ _____ ____ __ ____ _ _ _ _ _ __________________________| AL L 4.
« | Digital input 2 points + Remote setpoint input Bir 1 1 I
Digital input 2 points + Feedback resistance input c, | |
| Digital input 2 points + CT input 2 points _ _ _ _ _ _ ________________________________________| Do v b 1o
Digital input 3 points + Communication 1 point Ej‘ 1‘ ‘T } T
| Digital input_1_point + Communication 1 point + CTinput 1 point _ _______________________________| [ S
Communication 2 points G oo I
Optional |- Gommunication 1 point + CTinput2points_____________________________________________| [ S A
function D@@Umm1pqm+mewsammUmm+Ambgmmmmm$m1wmm0m1VDC 31 1 I
Digital input 1 point + Remote setpoint input + Analog retransmission output 0 to 5V DC 4 } } } } }
** | Digital input 1 point + Remote setpoint input + Analog retransmission output 0 to 10V DC 51 1 1 | |
Digital input 1 point + Remote setpoint input + Analog retransmission output 1 to 5V DC 6, | ! | |
Digital input 1 point + Remote setpoint input + Analog retransmission output 0 to 20mA 70 00 I
Digital input 1 point + Remote setpoint input + Analog retransmission output 4 to 20mA 8 | } } } }
Case color White case N ! ! | !
Black case A |
No quick start code (Default setting) N! | !
Initial setting Specify quick start code 1 101 w
Specify quick start code 1 and 2 21 }
No quick start code No code;
- PID control with AT (Reverse action) Fioo!
2 | PID control with AT (Directaction) _ ____ ___________________________________________________ 1D __ .
8| Control Method | Heat/Cool PID control with AT G! }
5 | Heat/Cool PID control with AT for extruder (Air coolingtype) _ _______________________________________}| AL,,J,
k7] Heat/Cool PID control with AT for extruder (Water cooling type) W} I
S Position proportional PID control without FBR Z }
8 Inputand | No quick start code No code
range See Input range Code Table ooo,
Instrument version | Version symbol [y
« Universal input, no model code required on hardware code.
¢ Default setting
« Digital output (DO1, DO2) : Standard function
*1 : When Heat Control or Cool Control is selected, output 2 is available for Event Output, HBA Output and FAIL Output.
See Qutput Allocation Table (pa_Pe 7).
*2 :See Digital Input (DI) Allocation Table (page 7).
*3 :When HBA (heater break alarm) is used , select the "CT input" from the model code.
Input range code table N
Thermocouple RTD
Input | Code Range Input | Code Range Input | Code Range Input | Code Range
K 135] -200.0 to +400.0°C J 1C7] -200.0 to +700.0°F || PLII [ A 102 0 to  1390°C D 134]-100.00 to+100.00°C*
K 140 -200.0 to +800.0°C J 1C6] -328.0 to +1200.0°F || (NBS)[ A 1A2 0 to  2534°F D 135[ -200.0 to +850.0°C
K 09| 0.0 to 400.0C J B[ 00 to 800.0°F | [WeRelWaRe| W03 0 to 2300°C ||Pt100 [ D721 -200.0 to +200.0°C
K10 0.0 to 800.0°C J 1B9| -328 to +2192°F || (ASTM) [W TA2 0 to  4200°F D 1C8]-199.99 to +199.99°F *
K 141 -200 to +1372°C J A1 0 to 800°F U U 104 0.0 to 600.0°C D 1C9| -328.0 to +1562.0°F
K114 0 to  300°C J A2 0 to  1600°F || (DIN) [ U iB2 0.0 to 1112.0°F P 129]-100.00 to+100.00°C*
K K 102 0 to  400°C T T 119] -200.0 to +400.0°C L L 104 0.0 to 900.0°C P 130] -200.0 to +640.0°C
K 104 0 to  800°C T 1C2]| -328.0 to +752.0°F || (DIN) [ L /A3 0.0 to 1652.0°F ||JPt100[ P 1C8]-199.99 to +199.99°F *
K 1C6] -250.0 to +800.0°F S S 106 -50 to  +1768°C P 1C9] -328.0 to +1184.0°F
K 1C4] -328.0 to +400.0°F S A7 -58 to  +3214°F P 'D1] -200.0 to +200.0°F
K | A4 0.0 to 800.0°F R .07 -50 to  +1768°C * If you wish to use the 1/100°C(°F) input range,
K .C5| -328 to +2502°F R R |A7 -58 to +3214°F please set the sampling time to 0.25 seconds.
K TA1 0 to  800°F E 121[-200.0 to +700.0°C
K A2 Ofo 1600F || ¢ [E:06] -200 to +1000°C DC Current - voltage
J 127 -200.0 to +400.0°C E 1A9] -328.0 to +1292.0°F Input Code Range Input Code| Range
J 132 -200.0 to +800.0°C E B1| -328 to +1832°F |[0to 10mV 1701 Oto 20mA | 7 101
J : 08 0.0 to 400.0°C B B : 03 0 to 1800°C 0 to 100mV 2 :01 4 to 20mA 8 : 01
J [Ji09] 00t 800.00C B B2 0to  3272°F [[0t0 1V 3701 | 0.0to 100.0% | [-100 to +100mV]| 9 1 01 |0-0 10 100.0%
J 115] -200 to +1200°C N N ;02 0to 1300°C |[0to 5V 4701 -1to +1V 9.02
J .02 Oto 400°C N A7 0to 2372°F [[Gto 10V 501 -10to 10mV | 9103
J :04 0 to 800°C 1to 5V 6 :01

Output signa

1 code table TG

[4 Jo-5vVDC

[5[0-10VDC [6]1-5VDC [ 7 [0-20mADC

[ 8] 4-20mADC |
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Process/Temperature Controller FB 1 OO/ 400/ 900
O Quick Start Code 2 G

» Quick start code 2 tells the factory to ship with each parameter preset to the values detailed as specified by the customer.
Quick start code is not necessarily specified when ordering, unless the preset is requested.
These parameters are software selectable items and can be re-programmed in the field via the manual.
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Quick start code

Event Code Table (Programmable)

Specifications

oooooO-00 O O0-0 0

Output allocation

See output allocation table

Digital input allocation

See Digital input allocation table

Remote setpoint
input signal

No Remote setpoint input signal

0to 10mV DC

0to 100mV DC

0t 1VDC __ o _____
0to 5V DC

0to 10V DC

1teSVDC ____ .
0 to 20mA DC

4 to 20mA DC

Event 1 type

No event 1
See event type code table

Event 2 type

No event 2
See event type code table

Event 3 type

No event 3
See event type code table

Event 4 type

No event 4
See event type code table
Control loop break alarm (LBA)

CT type

No CT1 and CT2

CT1:CTL-6-P-N, CT2: Nouse

CT1: CTL-12-S56-10L-N, CT2 : No use

CT1: CTL-6-P-N, CT2: CTL-6-P-N
CT1:CTL-12-S56-10L-N, CT2 : CTL-12-S56-10L-N

Communication 1

No communication 1 (COM1)
ANSI/RKC standard protocol
MODBUS protocol
Inter-controller protocol

>N=Z

« Default setting when no quick start code is specified.
CT type : CTL-6-P-N
Communication 2 :ANSI/RKC standard protocol

« Communication 2 is for inter-controller communication.

Output Allocation Table (Programmable)

¢ Default setting

Code

Event type

A

Deviation High

Deviation Low

Deviation High/Low

Band

Deviation High with Alarm Hold

Deviation Low with Alarm Hold

Deviation High/Low with Alarm Hold

Process High

Process Low

Process High with Alarm Hold

Process Low with Alarm Hold

Deviation High with Alarm Re-Hold

Deviation Low with Alarm Re-Hold

Deviation High/Low with Alarm Re-Hold

Set value High

Set value Low

MV value High

MV value Low

Cool side MV value High

Alw N S</HBO|Ir X <T|OMMoO 0w

Cool side MV value Low

Digital input (DI) Allocation Table (Programmable)

¢ Default setting

Output 1 Output 2 Digital Output 1| Digital Output 2 Selectable
Code (oupT 1 (OUpT % 9 DO 19) 9 DO ZP) Code| DI1 DI 2 DI 3 Dl4 DI 5 optional Code
01 ¢ | Control output 1| Control output 2 Event 1 Event 2 01¢ Unused JE—
02 [Control output 1| Control output 2 Event 1 Event 4 02 Memory area selection (1 to 8) Area set | RUN/STOP
03 [Control output 1| Control output 2 Event 1 HBA 03 Memory area selection (1 to 8) Areaset | —
04 [ Control output 1| Control output 2 Event 1 FAIL (De-energized) 04 Memory area selection (1 to 8) Area set |AUTO/MANUAL
05 | Control output 1| Control output 2 Event 4 HBA 05 Memory area selection (1 to 8) Area set |Alarm interlock
06 |Control output 1| Control output 2 Event 4 FAIL (De-energized) 06 Memory area selection (1 to 8) RUN/STOP | —— A
07 | Control output 1| Control output 2 HBA FAIL (De-energized) 07 Memory area selection (1 to 8) RUN/STOP | AUTO/MANUAL
08 _|Control output 1 HBA Event 1 Event 2 08 Memory area selection (1to 8) | RUN/STOP |Alam interlock
09 | Control output 1 HBA Event 1 Event 4 09 Memory area selection (1to 8) | ———— |AUTO/MANUAL
10 [Control output 1 HBA Event 1 |FAIL (De-energized) 10 Memory area selection (1to8) | ———— [Alam interlock
11 |Control output 1 HBA Event4 |FAIL (De-energized) 1 Memory area selection (1 to 8) |AUTO/MANUAL|Alam interlock
12 | Control output 1| FAIL (De-energized) Event 1 Event 2 12 Memory area selection (1 to 8) JE—
13 | Control output 1 [FAIL (De-energized) Event 1 Event 4 13 | RUN/STOP |[REMOTE/LOCAL|AUTO/MANUAL|
14 |Control output 1 Event 1 Event 2 Event 3 14 | RUN/STOP |REMOTE/LOCAL] f\elar_mﬁ'enock A E
15 | Control output 1 Event 4 Event 1 Event 2 15 | RUNISTOP [AUTOMANUAL| A2 interlock
+ Energized/De-energized is configurable except for the FAIL output. :s R;"LAJ?\‘T/Z'{%C:L QSJEIT Néﬁ'lucﬁ;\t f\elggtn interlock
(Factory default setting: Energized)
(Caution) 18 | RUN/STOP AUTO/MANUAL
« Invalid for a non-existing output/input function. 19 | RUN/STOP | fiar interlock ABCDE
+ When used as heating/cooling control/position proportioning 20 [REMOTE/LOCALIAUTO/MANUAL s
control, select any code of 01 to 07. 21 [REMOTELOCAL Alar interlock
» Remote/Local transfer can be done during cascade control and ratio control 22 |AUTO/MANUAL ﬁggp interlock
by inter-controller communication. 23 | RUN/STOP
24 |REMOTE/LOCAL A,B,C D,EF
25 |AUTO/MANUAL 3,4,5,6,7,8
26 | Alarm interfock




Process/Temperature Controller FB 1 OO/ 400/ 900

\\ Model and Suffix Code ¥ GG

Specificatl Model and Suffix Code
pecifications | Hardware coding only |(c)0u(;cek1start|
FB400 (48 x 96mm 1/8 DIN size) = H H
Model FB900 (96 x 96mm 1/4 DIN size) DO-O0-0000/00-0000/ Y
Relay contact output Mo |
Voltage pulse output : 0/12V DC \ | R !
Output 1 DC mA. mV, V (See Output Signal Code Table, Code:41t08)_ _______________________ |81 5 |5\ L1 L__i
(ouT1) Triac (SSR) output T, R A I
Open collector output D\, | o !
No supplied Ny ot I
Relay contact output Mo |
Output 2 | Voltage pulse output: 0/12vDC _________ _____ __ ___ __ ___ ___________________| VA O S T SO BN B
(0UT2) DC mA, mV, V (See Output Signal Code Table, Code : 3 to 8) [} ; : ; : ; : : } }
Triac (SSR) output Toovo |
Open collector output Di o I
Power supply | 560 850w ac REEEEE
- No supplied L |
Digital output | 5y Zzints (DO1 to DO4) ‘ 5 EEEEREE
CTinput, Not supplied N} Loprr !
Power feed %Eé"i’”tf;%va’%’.%’-‘gsf ansformer 100 o 120V AG type) ~ T T T TTTTTTToToTooomooooes *P*L botbobood-
inpu ithin transformer (o] ype b bt
forward (PFF) | PEF input (Within transformer 20010 240V ACype) R
Feed’back CT input: 1 point + PFF input (W!th!n transformer 100 to 120V AC type) 300 1 1 |
- CT input : 1 point + PFF input (Within transformer 200 to 240V AC type) 470 0 0 |
resistance Feedback resistance input Fioo o 0 I
Retransmission | No retransmission output NC T :
output DC mA, mV, V (See Output Signal Code Table, Code : 3 to 8) » With digital input (DI1 to 4) Area selection Ch v o I
«+ | Not supplied NT T }
Communication 1: RS-232C, = Communication 2 : Not supplied * With digital input (DI1 to 4) Area selection 11 1 11 I
Communication |- Communication 1: RS-422A, __ Communication 2 : Not supplied + With digital input (D11 to 4) Area selection_ _ _ _ _ _ S I
Communication 1 : RS-485, Communication 2 : Not supplied < With digital input (D11 to 4) Area selection 51 11 1 I
Digital input Communication 1: RS-232C, ~ Communication 2 : RS-485 + With digital input (DI1 to 4) Area selection w L ! !
(DI1to 4) Communication 1: RS-485, _ _ Communication 2: RS-485 - With digital input (DI1 to 4) Area selection_ XL o no oo
<Area selection> | Communication 1 : Not supplied, Communication 2 : RS-485 » With digital input (DI1 to 4) Area selection YU oo I
Digital input : 4 points (DI1 to DI4) <Area selection> D! 1! }
Case color White case N: | : :
Black case A |
No quick start code (Default setting) NI |
Initial setting Specify quick start code 1 10 1 I
Specify quick start code 1 and 2 2! |
No quick start code No code ]
-~ PID control with AT (Reverse action) Fi !
5 | PID control with AT (Directaction) [
8| Control Method | Heat/Cool PID control with AT G! }
5 | Heat/Cool PID control with AT for extruder (Air cooling type) _ ____ ___________________________________}| A L 4
? Heat/Cool PID control with AT for extruder (Water cooling type) w, I
S Position proportional PID control without FBR Z }
S| Inputand | No quick start code No code
range See Input range Code Table ooo,
Instrument version | Version symbol Y
* Universal input, no model code required on hardware code.
* When HBA (heater break alarm) is used, select the "CT input" from the model code.
** When inter-controller communication is used, please specify code "W, X or Y (COM2 : RS-485).
Input range code table I
Thermocouple RTD
Input | Code Range Input | Code Range Input | Code Range Input | Code Range
K 135 -200.0 to +400.0°C J 1C7] -200.0 to +700.0°F || PLII [ A 102 0 to  1390°C D 1 34 [-100.00 to+100.00°C *
K 140 -200.0 to +800.0°C J 1C6] -328.0 to +1200.0°F || (NBS)| A 1A2 0 to  2534°F D 35| -200.0 to +850.0°C
K 109 0.0 to 400.0°C J J 1B6 0.0 to 800.0°F | [WsReM26Re| W + 03 0 to 2300°C [|Pt100 [ D 21| -200.0 to +200.0°C
K 510 0.0 to 800.0°C J EBQ -328 to  +2192°F || (ASTM) [ W EA2 0 to  4200°F D 1 C8]-199.99 to +199.99°F *
K :41 -200 to +1372°C J :A1 0 to 800°F U U :04 0.0 to 600.0°C D 1C9| -328.0 to +1562.0°F
K :14 0 to 300°C J :A2 0 to 1600°F [| (DIN) [ U :BZ 0.0 to 1112.0°F P 129 -100.00 to+100.00°C *
K K .02 0 to  400°C T T :19 -200.0 to +400.0°C L L :04 0.0 to 900.0°C P 130| -200.0 to +640.0°C
K 504 0 to 800°C T :CZ -328.0 to +752.0°F [| (DIN) [ L /A3 0.0 to 1652.0°F || pt100|[ P 1C8]-199.99 to +199.99°F *
K :C6 -250.0 to +800.0°F s S :06 -50 to +1768°C P 1C9| -328.0 to +1184.0°F
K :C4 -328.0 to +400.0°F S :A7 -58 to  +3214°F P 1D1[ -200.0 to +200.0°F
K A4 0.0 to800.0°F R R .07 -50 to  +1768°C * If you wish to use the 1/100°C(°F) input range,
K iC5| -328 to +2502°F R A7 -58 to  +3214°F please set the sampling time to 0.25 seconds.
K A1 0 to  800°F E 121[-200.0 to +700.0°C .
K 1A2 0 to 1600°F E E 06| -200 to +1000°C DC Current - voltage
J 127 -200.0 to +400.0°C E (A9 -328.0 to +1292.0°F Input Code Range Input Code| Range
J 132 -200.0 to +800.0°C E iB1| -328 to +1832° |[0to 10mV 101 0to 20mA [ 7 701
J 108 0.0 to 400.0°C B B 103 0 to 1800°C | [0to 100mV [ 2 101 4t020mA | 8101
J [J09] 0.0to 800.0C B B2 0 to 3272°F | [0t0 1V 3701 0.0 to 100.0% | [ 100 to +100mv| 9 ;01 |0-O to 100.0%
J 115| -200 to +1200°C N N 02 0 to 1300°C |[0to 5V 4101 -1to +1V 9.02
J 102 0 to  400°C N A7 0 to 2372°F [[0to 10V 501 -10to 10mV | 9703
J 104 0 to  800°C 1to 5V 6 .01

Output signal code table

[3]0-1VvDC

* [ 4 ]0-5VDC

[5]0-10VDC

[ 6

[1-5VDC

[ 7 [0-20mADC

[ 8] 4-20mADC

*0to 1 VDC output can be specified only for analog retransmission output.
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Process/Temperature Controller FB 1 OO/ 400/ 900

O Quick Start Code 2 I

» Quick start code 2 tells the factory to ship with each parameter preset to the values detailed as specified by the customer.
Quick start code is not necessarily specified when ordering, unless the preset is requested.
These parameters are software selectable items and can be re-programmed in the field via the manual.
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Specifications

Initial Setting Code

O 0-00

Output logic selection

See output logic code table.

[O

O 0-00

Remote setpoint
input signal

0to 10mV DC
0 to 100mV DC
0to.1V.DC

0to 5V DC
0to 10V DC
1.to.5V.DC

0to 20mADC
4 to 20mA DC

O ~NO U1 RIWN =

Event 1 type

Not supplied
See event type code table

0=

Event 2 type

Not supplied
See event type code table

Oz

Event 3 type

Not supplied
See event type code table

Event 4 type

Not supplied
See event type code table
LBA (Control loop break alarm)

oadz

CT type

No CT1 and CT2
CT1: CTL-6-P-N, CT2:
CT1: CTL-12-S56-10L-N, CT2 :
CT1: CTL-6-P-N, CT2:
CT1: CTL-12-S56-10L-N, CT2 :

No use
No use

2 : CTL-6-P-N
CTL-12-S56-10L-N

cHnwTvZ

Communication 1 prot

Not supplied
ANSI/RKC standard
MODBUS

ocol

N=a2Z

* Please specify "8" when

the remote setpoint input signal is not used.

Output Logic Code Table. I Event Type Code Table. "
Output 1 | Output 2 |Digital Output 1| Digital Output 2| Digital Output 3|Digital Output 4 Code Event type Code
(OUT 1) | (OUT2) (DO 1) (DO 2) (DO 3) (DO 4) Deviation High A
ool | Somedt, | Eventt Event 2 Event 3 Event4 1 | [Deviation Low B
Control Control Deviation High/Low C
0&25?1 031?)[5?2 Event 1 Event 2 Event 3 HBA 2 Band D
Control Control FAIL Deviation High with Alarm Hold E
output1 | output2 Event 1 Event 2 HBA (De-energized) | 3 Deviation Low with Alarm Hold F
Control Control Deviation High/Low with Alarm Hold [ G
output 1 output 2 Event 1 HBA Event 3 Event 4 4 Process High H
g&g{:ﬂ HBA Event 1 Event 2 Event 3 Event 4 5 Process Low J
Control FAIL Process High with Alarm Hold K
output 1 HBA Event 1 Event 2 Event 3 (De-energized) 6 Process Low with Alarm Hold L
Control FAIL Deviation High with Alarm Re-Hold Q
output 1 __|(De-energized) Event 1 Event 2 Event 3 Event 4 ’ Deviation Low with Alarm Re-Hold R
« Energized/De-energized is configurable except for the FAIL output. Deviation High/Low with Alarm Re-Hold | T
(Factory default setting: Energized) Set value High v
« Invalid for a non-existing output/event function. Set value Low w
(Caution) MV value High 1
» When used as heating/cooling control/position proportioning MV value Low 2
control, select any code of 1 to 4. Cool side MV value High 3
Cool side MV value Low 4

Accessory I

/ Current transformer for

heater break alarm (HBA) (Sold separately)

Model code

CTL-12-S56-10L-N (0 to 100A)

CTL-6-P-N

Approx.130 25
| 5

| Approx.100

(Unit : mm)

CTL-12-S56-10L-N

\

Type

Model Code

FB400/900

KFB400-58

FB100

KCA100-517

FB900

FB400

(FB900 uses 2 unit)

e .
Terminal cover (sold separately)

;
-

FB100

LL?J_JI

/(For Power feed forward input) \

* Supplied when power feed forward function is specified.

Max.70 (Unit : mm)
T 5905 | Mounting dimension
59 +0.2

Front cover

(Sold separately)

Type

Model Code

FB9

00 |KF9-35

FB4

00 |KF4-34

FB1

00

RB100-36

FB400 FB100

J\

—gper
* When ordering transformer for replacement,
please specify one of the following model codes.
100 to 120V AC type : PFT-01
KZOO to 240V AC type : PFT-02 /




Process/Temperature Controller FB 1 OO/ 400/ 900

\\ External Dimensions ¥ G

Unit : mm

9
Q
FB100 S
[Em 9
) (Close horizontal mounting) =1
I =
3 Panel Cutout * Up to 6 units s
@
LO,J—, ‘ L+8.6 ‘ =
. . T «
{ § o *2 Q
0
8| 458" 28 L=(48%n-3) "3
79 10 .. (Panel thickness must be between 1 to 10mm) n : Number of controllers
T (2=<n=<6)
FB400
@ o Panel Cutout
3
,,l_l (Close horizontal mounting)
o * Up to 6 units
o _ _ ‘ L ‘
( @
Qo
© i © ) N 3o
=} o 2 S
\
v | \ 45 +8-6 25
48 101] 15 60 (Panel thickness must be between 1 to 10mm) L=(96Xn-4)*Q8
’ n : Number of controllers
2=<n=<6
Panel Cutout (2=<n=<€)
FB900
| | (Close horizontal mounting)
~ ° * Up to 6 units
™ L
|
| |
o * @
‘| © Qo
© -8 ?
© = 8 £
N
( (=2}
o | } +0.8 } }
96 10.1 60 92 Y 25

(Panel thickness must be between 1 to 10mm)

L=(48Xn-3)"0°

n : Number of controllers
(2=<n=<6)

» Waterproof/dustproof is not available for
close horizontal mounting.
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Process/Temperature Controller FB 1 OO/ 400/ 900
O Rear Terminals I

1-65

FB100
No Description No Description
* Use a solderless 1 [2S 0 Bel -
ol [© terminal for screw 100540V 24y | Power supply Digital output 1, 2
2@ [ ][ [© size M3, width 2 |2V, _ (DO 1,2)
slo o]k @ 5.8mm or less. ControouBI(OUT2
= = ontrol outpu
4] @ e[ @ [[o] @ | 3|73t (1) Relay contgzt ou‘pu( ) Relay contact output
1ol 1| NO | TRIAC} (2) Voltage pulse/ Current/ Voltage K
s|© 7@ [ © 4 ﬁ? @ (3) s E4§8$R(T”ﬁc?;1 Measured input
1 Tl pen collector
olO[lO[[2[© Control output (OUTT + (8) Thermocouple
B +
5 _&v a4 (1) Relay con!gct mS!pul ) " T (B) RTD
6 El TRIAC g; g%IlRag(;? pul)se/ Current/ Voltage 12 B . (C) Voltage/ Current
riac, — —
* ) @ _ (3) () (4) Open collector (1) 2 ()

Optional function terminals

(Optional function: Code A Optional function: Code B Optional function: Code C  Optional function: Code D Optional function: Code E
No Description No Description No Description No Description No Description
13| Ccom Digital input | {13 | -COM Digital input | |43 | -COM Digital input | |13 | -COM Digital input | |13 |5 COM Communication 1
14| —o o pi1 14] —o o piy | PITODI2 1iqal o ofpyy | DM0ODI2 1qg] o odpyy | DHtoDI2 |44 TIR(A) RS-485
DI1 to DI5 Non voltage Non voltage Non voltage
15| —o DI2 15| —o DI2 contactinput | |15 —o DI2 contactinput | |15 —o DI2 contactinput |1 15| —7/r(B)
Non voltage
tact input Feedback coMm CT1,CT2 input Digital input
16| —o DI3 contactinput | (16 16 OPEN(0) | \scictance input 16 16| — DI
Remot cn DI to DI3
17| — D4 17|—+ emote 17| 2>3W) 17| — 17| — DI2
IN setpoint CT2 Non voltage
18] —o o pis 18] — _ input 18| — CLOSE (€ 18] —! 18] — DI3| contact input
Optional function: Code F Optional function: Code G Optional function: Code H  Optional function: Code 3,4,5,6,7,8
No Description No Description No Description No Description CT : Current transformer for
138G com Communication 1| {13| — s Communication 1| [13| — s Communication 1{| 13| -COM Digital input (DI1) heater break alarm
Non voltage
14| 41Rr@) RS-485 14| —1r@) RS-485 14| —1rA) RS-485 14| —o ol pyy | contectinput
18] -Re)| 5 nput (OI1) 15| ~RE) 15] —mre 5 _|»||+ ggpng;et
16| o o gNom,onage 16| - s6 Communication 2 | 4| COM CT1,CT2input || 46| — _ input
contact input CT1 Al
. g 7 nalog
17 0?1 CT1 input 17| 9 TIRA) RS-485 17 ra 17 —A|O+ retransmission
18| — 18| “tre) 18] —! 18] i _ output
.
FB400 FB900
1@ [ @ [[3] @ 1@ 2] @ |||13] @
2[@ [le] @ 14 © 2[@ 2] @ 1] ©
o [ ool @] A olo]
Ol O=[0]] S[O]] AOl[[O]
@ [ O[O s[O]] H O[]
o[ @ [ @[] @ ]] o] @] B[ @ [[[18] @ ]
71|@ |21 © || |ro] © 7| @ 31 @ |[[19] @
8| @ |2 @ |||20] © 8| @ 33| @ ||[20] @
9| © [ © [l ©] 10| © [ 3 O[] D]
@ [l D[l @ o] © ] @[]2] @
@ [P @[] @ 1] @ H O[[=]@
@ [ @[] © 2 © 36 @[] @
« Use a solderless terminal for screw size M3X6.
No Description No Description No Description
AC DC * CcoM
1 L | 25| 456 —s6  —sG O [13
- Communication
100-240V 24y Power supply 2 S S 14 ois Digital input
2 | =N —L- 6 o LY Communication 1 7 (Mode selection)
COM * (1) RS-232C DI5 to DI7
3 N )| |27 DR 5 RO TE) (2) Re.485 15| —o o—{DI6 o
4 Digital output 3, 4 28 ReA) | TIRA) (3) RS-422A 16| —o oJDI7 Non voltage contact input
(DO 3, 4) Communication 2 SOV AT O BT GONC <
5 Relay contact output R(B) 77, T/R(B) (4) Rs-485 17 * (0)( ) |y erierzinpat ()
(3) (4)
- " et cn (2) Feedback
6 () ™| |18 cr2 | TEW) . resistance input
Digital output 1, 2 © (3) CT1input +
7 (DO 1, 2) oIt Digital input 19 ClosE Porter feed forward input
8 Relay contact output DI 2 (Memory area selection) 20—+
- DI1 to DI4 Remote setpoint input
9| — | Main output (OUT2) DI3 21—~ p P
%‘ gi \’73:;{;:(:)”&652 ;J(UI‘L?rl;IenUVoltage Non voltage contact input
10 ™) ﬁ’ ﬁ (3) SSR (Triac) / Open collector Di4 22 A Measured input
11|—, —+ — | Main output (OUT1) Analog M |23|~ 8 — (A) Thermocouple
NO ‘ (1) Relay contact output A0 retransmission (B) RTD
(2) Voltage pulse / Current/Voltage tput —L C) Vol /Ci
12 ﬁ &~ T |(3) SSR (Triac) / Open collector 36) —_ oulput - (a0) A5 % - (C) Voltage/Current
(*) Optional CT : Current transformer for heater break alarm

PFF : Power feed forward transformer
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REX-F9000

Jsjjonuog [eybia

O General Description N

The REX-F9000 is a high resolution temperature controller that has been specifically designed for applications where precise process
control with three decimal places (0.001°C) is required. This instrument is easy-to-use and offers versatile functions such as dual loop
control, bar-graph display, autotuning, communications, analog outputs and contact inputs. The REX-F9000 combines a wide range of
features with optimum PID values for fast, accurate response to process changes for maximum control performance.

O Features N

¢ High resolution High Accuracy
v% High accuracy

s Power feed forward function

Primary industrial applications are semiconductor equipment
and laboratory equipment or anywhere that extremely accurate

¢ 2-channel control temperature is required.
Y¢ Brilliant PID
5+ Digital communications +0 0 5°C
— .
High Resolution o
Brilliant PID

REX-F9000 has a high resolution of 0.001°C over an input

range of 0.000 to 50.000°C. The Brilliant PID combines stable control with quick response.
With conventional PID control, there is a conflict between

o control stability and quick response time. Response to set
point changes may be compromised when stability is improved,;
n conversely, stability may be compromised when quick

response to SV change is achieved. Brilliant PID retains
optimum PID values for stability, while offering the flexibility to
choose the control response type that is needed such as Fast,
Medium and Slow. Select the Fast response type when quick

Power Feed Forward Function response is required or the Slow response to avoid
overshooting.

The REX-F9000 constantly monitors the electrical load through
a dedicated transformer. It then adjusts PID outputs relative to Fast

power supply fluctuations to prevent sudden load output
/A/\/Medium

changes to the electrical heating elements.
SV

— Time
\
. Slow
Dedicated Response to the SV change

transformer ; i
PFTD . ;
S e

Load power supply Operating unit ~ Controlled object 2-Channel Control

The REX-F9000 is available with 2-channel input for dual
channel control.
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Input

Number of Inputs
1 or 2 points

Input
RTD : Pt100 (JIS/IEC), JPt100 (JIS)
« 3 or 4 wire system
« Influence of input lead resistance : Less than 0.04°C
(Less than 10 per wire)
« Input break action : Up-scale
« Input short action : Down-scale

Input Range
0.000 to 50.000°C

Sampling Time
0.1 sec

PV Bias
-19.999 to 19.999°C

Digital Filter
0.1 to 100.0 sec (No filter when 0.0 is set)

Performance

Setting Accuracy
a) Temperature : £0.05°C
b) Other setting : Within £0.1% of setting range

Measuring Accuracy
+0.05°C ( Ambient temperature 23°C +5°C )

Insulation Resistance
More than 20MQ (500V DC) between measured and ground terminals.
More than 20MQ (500V DC) between power and ground terminals.

Dielectric Strength
1000V AC for one minute between measured and ground terminals.
1500V AC for one minute between power and ground terminals.

Control

Control Method
Brilliant PID control with autotuning
*Direct/Reverse action (Selectable)

Major Setting Range

Set value : 0.000 to 50.000°C
Proportional band : 0.001 to 50.000°C
Integral time : 0.1 to 3600.0 sec. (Zero is not settable)

Derivative time :
Control response :
Proportional cycle :

0.1 to 3600.0 sec. (Pl action when D=0)
0 (Slow), 1 (Medium), 2 (Fast)
0.1 to 100.0 sec. (Only voltage pulse output)

Control Output

Voltage pulse output : 0/12V DC
(Load resistance : More than 600Q)
Current output : 4 to 20mA DC

(Load resistance : Less than 600€2)
* Output resolution : More than 13 bits
* Output impedance : More than 5MQ

Alarms

QO Specifications I

Communications

Communication Method : RS-485 (2-wire)
Communication Speed : 1200, 2400, 4800, 9600, 19200 BPS

Bit Format
Start bit : 1
Data bit : 7or8
Parity bit : Without, Odd or Even
Stop bit : 1or2

Communication Code :  ASCII (JIS) 7-bit code
Maximum Connection : 31 (Address can be set from 0 to 99.)

Contact Input

Number of Inputs : 1 point

Type : RUN/STOP

Input Rating : Non-voltage contact input

a) OPEN :
b) CLOSE :

500k or more
10Q or less

Analog Output (Optional)

Number of Outputs :
Output Types :

1 point / channel

a) Measured value (PV)

b) Deviation (DV)

c) Set value (SV)

d) Manipulated output value (MV)

High limit and Low limit are available.
13 bits or more

0.1% of span

0.1% of span (When resistive load)

Output Scaling :
Output Resolution :
Output Accuracy :
Output Ripple :

NO| Output Signal Output Impedance Allowable Load Resistance
4 0-5V Less than 0.1Q More than 1kQ
6 1-5V Less than 0.1Q More than 1kQ
7 0 —20mA Less than 5SMQ Less than 600Q
8 4 — 20mA Less than 5SMQ Less than 600Q

Temperature Alarm

a) Number of alarms : 2 points / channel

b) Type : Deviation High, Low, High/Low, Band
Process High, Low
Set value High, Low
Deviation and band alarm : -19.999 to 19.999°C
(Action is not guaranteed in the case of an
alarm setting that is outside of the input range.)
Process alarm : 0.000 to 50.000°C
d) Alarm differential gap : 0.000 to 5.000°C
e) Alarm timer : 0 to 600 sec.

c) Setting range :

Alarm Output
Relay output, Form A contact 250V AC 1A (resistive load)
Energized or de-energized output

General Specifications

Supply Voltage
a) 85 to 264V AC (Including supply voltage variation)
[Rating : 100 to 240V AC] (50/60Hz common)
b) 21.6 to 26.4V AC (Including supply voltage variation)
[Rating : 24V AC] (50/60Hz common)
c) 21.6 to 26.4V DC (Ripple rate 10% p-p or less) [Rating:24VDC]

Power Consumption

Less than 13VA for standard AC type (at 100V AC)

Less than 19VA for standard AC type (at 240V AC)

Less than 11VA for 24V AC type

Less than 340mA for 24V DC type
Power Failure Effect

Not affected by power failure shorter than 20msec, otherwise reset to

the initial state.
FAIL Output

a) Check item : MCU trouble, MCU supply voltage trouble, watchdog
timer, EEPROM error, input circuit trouble,
adjustment error, sensor break
Relay output, Form A contact 250V AC 1A
(resistive load) Abnormal time open.
Operating Environments : 0 to 50°C [32 to 122°F] , 45 to 85% RH
Memory Backup : Backed up by non-volatile memory.

Number of writing : Approx. 100,000 times

b) Output :

Net Weight
Approx. 530g

External Dimensions (W x H x D)
96 x 96 x 100mm

Compliance with Standards

e CE Mark
e UL/cUL Recognized

3\ ™
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O Model and Suffix Code N

9
Specifications Model and Suffix Code %
Model F9000 —0 0O O—Ox0O0 0O/0 o
1 channel type | 1 ’3
Type 2 channels type §
Voltage pulse output \% )
Control output (CH1) Current output 8 —1
Not supplied (1 channel type) N
Control output (CH2) Voltage pulse output \Y
Current output 8
24V AC/DC 3
Power supply 100 to 240V AC 4
Not supplied N
0to 5V DC 4
Analog output (CH1) 1to 5V DC 6
0to 20mADC 7
4 to 20mA DC 8
Not supplied N
0to 5V DC 4
Analog output (CH2) 1to 5V DC 6
0to 20mADC 7
4 to 20mADC 8
Not supplied N
Power feedback transformer * | Load power supply 100V (100 to 120V AC) 1
Load power supply 200V (200 to 240V AC) 2
* Power feedback transformer not required when replacing the F9000. Select (N).
When ordering transformer for replacement, specify one of the following model codes.
100 to 120V AC type : PFT-01
200 to 240V AC type : PFT-02A
' External Dimensions and Rear Terminals S
Unit : mm

Panel cutout

+0.8
25 920
FanY \./o\.ll fan) fan A
11 [331[T22][T12] ® —
32 [[[23 11 i3] 5
131 [35 T[T 24 [[T 14
[4] [36 [[T25 1151
15| [37 11126 [1] 16 " N
[ 6] [38 [[T27 [T 17 | 1T 8
[ 71 [391TT28 [T 181
8 [40 TT29 JIT 191
[9] [411[130][T20] B ]
10 [42 731 T 211
i (231321 AT 8
[T\ =2 (AW
98
No. Description No. Description
1| — = Ground 2212 —+ Control
Power f k transformer
o | _AC AC DC , | power 2313 —— Output ower feedback transforme
- |100 to 240V 24V 24V Supply
3| — 4 L - 24114 . Max.70 Mounting dimension
J— Alarm 59+0.5 59 +0.2
41— FAIL 25[15] = Output £0.
o
=] VO | FAL Output —
5 26(16| <5
6 + - 27|17 [
— DI RUN/STOP Digital
7| sG —— Input 2818
8 | TIRA) } RS-485 Communi 29(19| A" - Max.68
9 [ TR®) 30|20( A Measured THEEEEH"
10 F RTD Input 8 S
- eedback 31|21| B 2 = PL=g
— T )
1] — Input 32|A|B =
i
No. Description |—For channel 1 T ‘T‘
40| —+ For channel 2 -
— AO For channel 2
41 —'— Analog
a2 — + Output
— AO For channel 1
43| — -
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Process/Temperature Controller GZ400/ 900

CERAV

GZ400
GZ900

9
Q
=
L
(@)
o)
=]
=
o
)
=

O General Description I

The GZ series are digital PID controllers with a high speed sampling time of 10 ms (0.01 sec) with high-resolution thermocouple, RTD or
current voltage input, supplied with parameters settable in 1/100 sec.

Applications in RTP (Rapid Thermal Process), RTA (Rapid Thermal Anneal) and temperature control of semiconductor manufacturing can
be controlled by the GZ series. The high speed sampling function also makes it suitable for other applications requiring fast control such as
pressure or flow rate.

O Peawres TN

> Three Indicators Front Loader Communication Port
v¢ Thin bezel —
4 M ing Accuracy : +0.1% of readin All models are supplied with a front loader port as standard.
easu_rlng . uracy - £U.1% 9 Configuration software can be used without removing the
v« Sampling Time : 0.01 sec. controller from the panel.
¥¢ Selectable Control method (Heat/Cool) -
¥ Two Input Control HEC0D Easy Data Management
. . . Communication Tool
High Speed Sampling Time  (Fz400/900) PROTEM 2
N Dat itoring, setting, storage,
Feedback control with 100 samplings per second enables cc?p?,,.r{}‘;ﬂ;?er'{‘?ogs;ng‘,gar?d°rr§§§n
controlling a fast changing process that was difficult to control. Front Loader creation
Such applications include pressure, flow rate, and pulse heat. Communication Port
e ~ The power to COM-KG is supplied
Controlling rapidly changing process from the PC via the USB.
is possible with greatly reduced port so no power supply is necessary.
overshoot.

Simply download "PROTEM2"
from the RKC Instrument website
(www.rkcinst.com).

: USB Communication
Converter
COM-KG
«.. _ * Sold separately

Three Indicators Numerous inputs and outputs

+ ANSI, MODBUS communication

ez [czeoc
* MITSUBISHI PLC communication
Universal input : ;
m ~—PpV Up to 2 points f Up to 3 points
Thermocouple * RTD - ==l hOutput
DC voItage'2 BC current) ™= IR |

sV — JoLuu « Control Output
Measuring input, g (Heat, Cool, Heat/Cool)
~¢— « MV : Control Output Remote setting input + Analog retransmission output
« TIME ] Up to 6 points * Event output
: Memory Area Soak Time
: Current Transformer Input \

Enables display of load Digital output
factor of the heater —
controlling the process (Loader communlcatlon)
and detects potential

errors at an early stage.

Selectable Display
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2 Inputs for various applications

2 Loop Control

LHOt Press

CH2 Control Output LUl
CH1 Control Output . T

Cascade Control (Control Loop Combination Function)

Available with functions related to Cascade control and dedicated
Autotuning.

Master
Sterlllzmg temperature) r

i
InS|de temperature) = ﬂ

Autoclave/Sterilizer

Control with PV select

This is a function to switch between Input 1 and Input 2 at a preset

temperature.

« This function may be appropriate in such an application where a
thermocouple (whose operating temperature range is relatively low)
and a radiation pyrometer (which can be used for high temperature
applications) are used being switched between them.

Automatic Selection
Input 2 (Pyrometer)
Input 1 (Thermocouple )

High Temperature Reactor

Math Control

This is a function of control to maintain constant difference between PV of
Input 1 and Input 2.

—| Digital Input

* Also switchable by I
digital input signal [ L

Control Output

Q_l

Precision Processing Machine

Input 2
(Internal temperature)

Input 1
(Outside air temperature)

Display Customization (Parameter Select Function)

Select and display only necessary parameters.

“Set Value * Event 4” =

Set value

Event 1

1/ L Event 2

| Event 3

Event 4
Proportional Band
Integral Time
Derivative Time
Control Response
Proactive intensity
FF Amount

Inverting the Input Function oc votage/current inpu

The proportional relation between the input current (voltage)
and the displayed value can be inverted.

Example
Input : 4 to 20mA, Range 0 to 100
0

v Normal : 4mA - 0 display
|nveﬁ/) 20mA - 100 display
Range / Invert: 4mA - 100 display
(Display) X 20mA - 0 display
N\
2 X
0
4mA Input ~ 20mA

Suppresses fluctuations due to overshoot
and external disturbance.

Proactive Function
< Suppressing Overshoot >

P.A. : Proactive

1. Startup (power on, 2. Set value (SV) change, 3. When external

| control stop to start) Ramp control disturbance occurs

No PA Function ( PA. Function )| | No PAFunction P.A.‘Function No P'A Function

r.l_— N
S\ o N P.A. Function X

- —
/ /<
[ /

I (PAlntensity: Max) - / (PA Intensity: Max \

/
sy

/ ( PA Intensity: May)

Proactive Intensity setting : 0: No function, 1 (Min), 2, 3, 4(Max), Default setting : 2
<Bottom suppression function>

Determinatior
point . When the input fluctuation by
PA. Function ) external disturbance is detected,
High Side ) the amount of FF (Feed forward)
Low Side // is added to the output value to
) \ / suppress the Bottom.
@‘.@" NoPA Funcnon
Control output —_—

FF amount start
« Adding the FF amount can be triggered by
either DI or communication

Ramp/Soak Program Control

Up to 16-segment ramp/soak control is available by using the
Memory Area function (area soak time, link area number,
ramp-to-setpoint Up and Down).

Measured value

(PV)
4 Area 2
Area 2 . Soak time
Set value (SV]
o ¥ Area 3

Ramp-to-setpoint
(Down)

Area 1 .

Set value (SV)[ o-setpoint

& Ramp-to-setpoint Area 3
Area 3 (Up) ) Soak time
Set value (SV) ;
Areal T Area2 Area 3 -

Programless connection to PLCs

A PLC special protocol (MAPMAN) function becomes

a Master Unit to PLC, and automatically stores temperature
data into registers in a PLC.

This enables easy handling of temperature control system to
the exiting PLC system is available.

MITSUBISHI
MELSEC series MAPMAN
= x; mm Programless
connection
RS-422A/RS-485

(MITSUBISHI PLC Protocaol :
QnA compatible, 3C frame (type 4))

Easy maintenance

The internal assembly of the GZ400/900 Series can be
removed from the front.

|
L'Hl'lﬂﬂ
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Q Specifications I EEG—_—

Autotuning Method
Input a) For PID control (Direct action/Reverse action)

(¢

Number of inputs
Max. 2 points  Isolated between each channel

b) For Heat/Cool PID control (For extruder, air cooling type)
c¢) For Heat/Cool PID control (For extruder, water cooling type)
d) For Heat/Cool PID control

Startup tuning

Input. . The condition to activate Startup Tuning is selectable among a) to g)
Universal input a) At power-on, one-time tuning
a) Group 1 b) At SV change, one-time tuning

Thermocouple : K, J,R, S, B, E, T, N (JIS/IEC), PLII (NBS),
W5Re/W26Re, PR40-20 (ASTM), U, L (DIN)
*Influence of external resistance : Approx. 0.18uV/Q
«Input break action : Up-scale / Down-scale (Selectable)
RTD : Pt100 (JIS/IEC), JPt100 (JIS)

«Influence of input lead resistance : Approx. 0.006[%/Q] of reading

*«Maximum 100Q per wire
«Input break action : Up-scale
Low voltage : 0 to 10mV DC, 0 to 100mV DC
«Input break action : Up-scale / Down-scale (Selectable)
b) Group 2
High voltage : 0 to 1V DC, 0 to 5V DC, 1 to 5V DC, 0 to 10V DC,
-5 to +5V DC, -10 to +10V
«Input break action : Value around 0V
c) Group 3
Current : 4 to 20mA DC, 0 to 20mA DC
«Input break action : Value around OmA

Sampling Time
01 sec

Input Digital Filter
0.1 to 100.0 sec (OFF when 0O is set.)

c¢) At power-on and SV change, one-time tuning
d) At power-on, always on

e) At SV change, always on

f) At power-on and SV change, always on

g) Function off

(Not available for Heat/Cool PID control type)

Proactive Function

Proactive function suppresses overshoot and provides fast and stable
control.

Major Setting Range

Set value : Same as input range.
Proportional band : 0(0.0) to input span (Temperature input)
0.0 to 1000.0% of span (Voltage, Current input)
(ON/OFF control when P = 0)
+ Differential gap at ON/OFF control
(High/Low individual setting) :
Temperature input : 0(0.0) to span (°C,°F)
Voltage/Current input : 0.0 to 100.0% of span
Integral time : 0 to 3600 sec, 0.0 to 3600.0 sec or
0.00 to 360.00 sec (PD control when | = 0)
(Heat/Cool individual setting) (selectable)

Derivative time : 0 to 3600 sec, 0.0 to 3600.0 sec or

PV Bias 0.00 to 360.00 sec (Pl control when | = 0)
-span to +span Heat/Cool individual setting) (selectable)
) Cool-side proportional band : 1(0.1) to input span (Temperature input)
PV Ratio 0.1 to 1000.0% of span (Voltage, Current input)

0.500 to 1.500

Inverting the Input
If the instrument is a current/voltage input type, the proportional
relation between the input current (voltage) and the displayed value
can be inverted.

Square Root Extraction
Equation : PV = ﬁlnput value x PV ratio + PV bias)
Low level cut OFF : 0.00 to 25.00% of span

Performance

Measuring Accuracy
a) Thermocouple
Type :K,J, T, E, U, L
Less than -100°C (-148°F) : £1.0°C [1.8°F] [Approximate value]
-100 to 500°C (-148 to 932°F) : +0.5°C [0.9°F]
More than 500°C (932°F) : +0.1% of Reading
Type : N, S, R, PLII, W5Re/W26Re
Less than 0°C (32°F) : +2.0°C (3.6°F) [Approximate value]
0 to 1000°C (32 to 1832°F) : £1.0°C [1.8°F]
More than 1000°C (1832°F) : £0.1% of Reading
Type : B
Less than 400°C (752°F) : £70.0°C [+126°F] [Approxnmate value]
400 to 1000°C (752 to 1832°F) : £1.4°C [2.5°F]
More than 1000°C (1832°F) : +0.1% of Reading
Type : PR40-20
Less than 400°C (752°F) : £20.0°C [+36° F] [Approxmate value]
400 to 1000°C (752 to 1832°F) : £1.0°C [2.5°F]
More than 1000°C (1832°F) : +0.1% of Reading
Cold junction temperature compensation error
+0.5°C (0.9°F) [at 23°C +2°C(73.4°F+3.6°F)]
Within £1.5°C (+ 2.7°F
[Between -10 and +55°C (14 to 131°F)]
b) RTD
Less than 200°C (392°F) : £0.2°C [0.4°F]
More than 200°C (392°F) : +0.1% of Reading
c) DC voltage and DC current
+(0.1% of span + 1 digit)

«Display accuracy:ls equal to the above accuracy with the value below

the minimum resolution rounded up.
*Close horizontal mounting error : £1.5°C (+2.7°F)

Insulation Resistance

More than 20MQ (500V DC) between measured terminals and ground

More than 20MQ (500V DC) between power terminals and ground

Dielectric Strength
500V AC for one minute between measured terminals and ground
1500V AC for one minute between power terminals and ground

Control

Control Method
a) Brilliant Il PID control
+Available for reverse and direct action.
b) Brilliant PID control (Heat/Cool type)
«a), b) is selectable.

Deadband/Overlap : -span to +span (Temperature input)
-100.0 to +100.0% of span (Voltage, Current input)
Slow, Medium, Fast
0 to span per Time
(Time is selectable between 1 and 3600 sec)
Output limiter : -5.0 to +105.0% (High/Low individual setting)
Cool-side output limiter : -5.0 to +105.0% (High/Low individual setting)
Output change rate limiter : 0.0 to 100.0%/sec. (Up/Down individual setting)
Cool-side output change rate limiter :

0.0 to 100.0%/sec. (Up/Down individual setting)
Proportional cycle time : 0.1 to 100.0 sec.
Cool-side proportional cycle time :

0.1 to 100.0 sec.
Manual reset : -100.0 to +100.0%
Output at control stop mode : -5.0 to 100.5% (Heat/Cool individual setting)

Control response :
Ramp-to-setpoint :

Memory area
a) Number of memory area : 16 memory areas
b) Setting item : Set value (SV), Ramp-to-setpoint (Up/Down), Output limiter

High/Low [Heat/Cool], Soak time, Linking area number,
Event set values 1 to 4, Remote/Local select,
Auto/Manual select, MV value, Area trigger select,
Proportional band (Heat/Cool), Integral time (Heat/Cool)
Derivative time (Heat/Cool), Control response parameter,
Manual reset, Overlap/Deadband, Proactive intensity,
FF amount, Control loop break alarm (LBA) time,
LBA deadband
¢) Method of area select : Key operations/Communication function/External
contact signal/Area soak time/Event function.
d) Memory area link function
Area soak time : 0 hr 00 min to 99 hr 59 min, 0 min 00 sec to 199min 59 sec
0 min 00 sec to 9 hr 59 min 59 sec (FZ400/900 only)
Linking area number : 0 to 16

=
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Output (OUT)

Number of Output
Up to 3 points (OUT1, OUT2, OUT3)

Output Signal
OUT1, 2 : Relay contact output, Voltage pulse output, Current output,
Continuous voltage, Transistor output
OUT3 : Voltage pulse, Current output (Universal output)

Output Items
Control output, HBA output, LBA output, Event output, RUN state
output, Output of the communication monitoring result, Manual mode
state output, Remote mode state output, AT state output, Output while
Set value (SV) is changing, FAIL output, Retransmission output

Output Type

Relay contact output (1), [OUT1]

a) Contact type : 1c contact, 250V AC 3A, 30V DC 1A (Resistive load)

b) Electric life : 300,000 operations or more (Rated load)

¢) Mechanical life : 50,000,000 operations or more (Switching: 180 times/min)
Relay contact output (2), [OUT2]

a) Contact type : 1a contact, 250V AC 3A, 30V DC 1A (Resistive load)

b) Electric life : 300,000 operations or more (Rated load)

¢) Mechanical life : 50,000,000 operations or more (Switching: 180 times/min)
Voltage pulse output (1), [OUT1, OUT2]

0/12V DC (Load resistance : More than 500€2)
Voltage pulse output (2), [OUT3]

0/14V DC (Load resistance : More than 600€2)
Current output

4 to 20mA, 0 to 20mA (Load resistance : Less than 500Q)
Continuous voltage output

0to 5V DC, 1to 5V DC, 0to 10V DC (Load resistance : More than 1kQ)
Transistor output

a) Load voltage : Less than 30V DC

b) Load current : Less than 100mA

Digital Output (Optional)
Number of Sub Output

Up to 4 points (DO1 to DO4)

*DO1:Standard, DO2 to DO4 : Optional

Output ltems
HBA output, LBA output, Event output, RUN state
output, Output of the communication monitoring result, Manual mode
state output, Remote mode state output, AT state output, Output while
Set value (SV) is changing, FAIL output
Output Type
Relay contact output
a) Contact type : 1a contact, 250V AC 1A, 30V DC 0.5A (Resistive load)
b) Electric life : 150,000 operations or more (Rated load)
¢) Mechanical life : 20,000,000 operations or more
(Switching: 300 times/min)

Event (Alarm)

Number of Event Setting
Up to 4 points (Event 1 to 4)

Alarms
Type : Process high, Process low, Process high/low*1, Deviation high,
Deviation low, Deviation high/low*1, Band*1, Set value high,
Set value low, Set value high/low, MV value high (Heat/Cool),
MV value low (Heat/Cool)
*1: Two types of alarm settings are field-selectable.
1. Independent high and low settings.
2. Common high/low setting
(Factory setting, unless specified in alarm code when ordering)
* Hold/Re-hold action, Delay timer, Energized/de-energized
action, Interlock (latch) function, Alarm lamp ON condition
available.

Control loop break alarm (LBA)
LBA time : 0 to 7200 sec (LBA is OFF when O is set.)
Dead band : 0 to input span

Heater break alarm (HBA)

a) Number of alarm : 2 points (1 point per CT input)

b) Setting range : 0.0 to 100.0A
(0.0: HBA function OFF [Current value monitoring is still available])
» CT does not detect current value when the control output ON time

or control output OFF time is less than 250 ms.

c) Delay times : 0 to 255 times

* Heater break alarm is available for time proportioning output only.

Output logic calculation
OR logic calculation from event 1 to 4, HBA1/2, LBA1/2
Input abnormal 1/2 (High/Low)

Digital Input (Optional)

Number of Inputs

Up to 6 points (DI 1 to 6)

Input Rating
Non-voltage contact input

Functions
Run/Stop, Auto/Manual (Input 1/Input 2 : Common/Individual)
Remote/Local, PV select, 2-loop control*/Differential temperature
control), Interlock release,
Peak/Bottom hold reset (Input 1/Input 2 : Common/Individual),
Autotuning ON/OFF (Input 1/Input 2 : Common/Individual)
Unlock/Lock, Direct/Reverse action, Area select, Area jump

Remote Setpoint Input (Optional)

Input

DC voltage (High): 0to 1V DC, 0to 5V DC, 1 to 5V DC,
0to 10V DC, -5 to +5V DC, -10 to +10V DC
«Input impedance : More than 1MQ
4 to 20mA DC, 0 to 20mA DC
«Input impedance : 50MQ
DC voltage (Low):  0to 100mV DC, 0 to 10mV DC
«Input impedance : More than 1MQ

DC current :

« Universal input
» PV input and remote setpoint input are isolated.

Sampling time
0.05 sec

Accuracy
0.1% of input span

RS Digital Filter
0.1 to 100.0 sec (OFF when 0 is set.)

RS Bias
-span to +span

RS Ratio
0.001 to 9.999

Analog Retransmission Output (Optional)

Number of Outputs

1 point

Output types

Measured value (PV), Deviation (DEV), Set value (SV), Measured
value (PV), Set value (SV), Manipulated value (MV),

Deviation (between PV and SV), Current transformer (CT) input
value, Measured value (PV) of differential temperature input

« Selectable

Output Signal
Current output (OUT1, OUT2, OUT3)
4 t0 20mADC, 0 to 20mADC (Load resistance : Less than 600Q2)
Continuous voltage output (OUT1, OUT2)
0to 5V DC, 1to 5V DC, 0to 10V DC (Load resistance : More than 1kQ)

Output Scaling

a) Measured value (PV): Same as measured range

b) Deviation : -Input span to +Input span

c) Set value (SV) : Same as measured range

d) Manipulated value (MV) : -5.0 to +105.0%

e) Current transformer (CT) input value: 0.0 to 100.0 %

f) Measured value (PV) of differential temperature input:

-(Input 1_Input span) to +(Input 1_Input span)

Communications (Optional)

Number of communications : 1 point
RS-485, RS-422A
2400, 9600, 19200, 38400, 57600, 115200BPS

Communication method :
Communication speed :

Protocol : ANSI X3.28(1976) 2.5 A4
MODBUS
PLC communication (MAPMAN)
Bit format
Start bit : 1
Data bit : 7or8 <For MODBUS 8 bit only
Parity bit : Without, Odd or Even
Stop bit : 1or2

Maximum connection : 31 units
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Loader communication (Standard) B Input Range (Universal Input) g
Protocol : ANSI X3.28 sub-category 2.5 A4 a) Group 1 g
Communication speed : 38400bps Input Measured range Reference o
Connection : 1 unit o o )
Method of connection : Exclusive cable (COM-K2) K -200.0 to +400.0°C, -328.0 to +752.0°F =
-200.0 to +1372.0°C, -328.0 to +2502.0°F o
. ) ;| 200010+400.0°C, -328.0 to +752.0°F E
General Specifications -200.0 to +1200.0°C, -328.0 to +2192.0°F
T -200.0 to +400.0°C, -328.0 to +752.0°F
Waterproof/Dustproof (Optional o S
IBGa IGaoaD0T (Optional) s 500 to +1768.0°C, -58.0 to +3214.0°F JIS/IEC
« Waterproof/Dustproof protection only effective from the front in panel R -50.0 to +1768.0°C, -58.0 to +3214.0°F
mounted installation. -200.0 to +1000.0°C, -328.0 to +1832.0°F
* When the front loader connector cover is not installed: IPO0O E o - o
Supply Voltage B 0.0 to 1800.0°C, 0.0 to 3272.0°F
a) 85 to 264V AC (Including supply voltage variation) N 0.0 to 1300.0°C, 0.0 to 2372.0°F
[Rating : 100 to 240V AC] (50/60Hz selectable) PLII 0.0 to 1390.0°C, 0.0 to 2534.0°F NBS
b) 20.4 to 26.4V AC (Including supply voltage variation) S S
[Rating : 24V AC] (50/60Hz selectable) W5Re/W26Re| 0 to 2300°C, 0 to 4200°F ASTM
c¢) 20.4 to 26.4V DC (Ripple rate 10% p-p or less) [Rating:24VDC] U -200.0 to +600.0°C, -328.0 to +1112.0°F DIN
Power Consumption L 0.0 to 900.0°C, 0.0 to 1652.0°F
a) 100 to 240V AC type ° o
GZ400 : Max. 6.8VA (100V), Rush current : Less than 5.6A PR40-20 | 0to 1800°C, 0 to 3200°F _ ASTM
Max. 10.1VA (240V), Rush current : Less than 13.3A -200.0 to +850.0°C, -328.0 to +1562.0°F
GZ900 : Max. 7.4VA (100V), Rush current :‘Less than 5.6A Pt100 | -100.00 to +850.00°C, -148.00 ~ +999.99°F |  JIS/IEC
b) 24V AC t%gx. 10.9VA (200V), Rush current : Less than 13.3A 0.00 to 50.00°C, 32.00 to 122.00°F « 3-wire system
GZ400 : Max. 6.9VA (24V), Rush current : Less than 16.3A -200.0 to +640.0°C, -328.0 to +1184.0°F
o) s 0 t'y':)/': x. 7.4VA (24V), Rush current : Less than 16.3A JPH100  |-100.00 to +640.00°C, -148.00 to +999.99°F | JIS
GZ400 : Max. 175mA (24V), Rush current : Less than 11.5A 0.00 to 50.00°C, 32.00 to 122.00°F + 3-wire system
GZ900 : Max. 190mA (24V), Rush current : Less than 11.5A
Low Voltage [ 0 to 10mV DC, 0 to 100mV DC

Power Failure Effect

a) 100 to 240V AC, 24V AC type b) Group 2
A power failure of 20m sec or less will not affect the control action.
If power failure of more than 20m sec occurs, controller will restart Input Measured range
with the state of HOT start 1, HOT start 2 or COLD start (selectable) ) 0to 1V DC, 0to 5V DC, 1 to 5V DC, 0 to 10V DC
b) 24V DC type _ A High Voltage| 5’4, 5y DC, -10 to +10V DC
A power failure of 5m sec or less will not affect the control action.
If power failure of more than 5m sec occurs, controller will restart c) Group 3
with the state of HOT start 1, HOT start 2 or COLD start (selectable)
. . . Input Measured range
Self-Diagnostic Function
Adjustment data check, Back-up check, A/D converter check, etc. Current 0 to 20mA DC, 4 to 20mA DC

Operating Environments : -10 to 55°C [14 to 131°F]
5to 95% RH.
Absolute humidity : MAX. W.C 29.3g/m3 dry
air at 101.3kPa.

Memory Backup : Backed up by non-volatile memory (FRAM)
 Data retaining period : Approx. 10 years
» Number of writing : Approx. 1,000,000,000,000,000 times.
(Depending on storage and operating conditions.)
Net Weight
GZ400 : Approx. 221g, GZ900 : Approx. 291g

External Dimensions (W x H x D)
GZ400 : 48 x 96 x 65mm, GZ900 : 96 x 96 x 65mm

Compliance with Standards
a) UL : UL61010-1
b) cUL : CAN/CSA-C22.2 No.61010-1
c) CE Mark
LVD: EN61010-1, EMC: EN61326-1, RoHS: EN50581
d) RCM : EN55011
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\\ Model and Suffix Code ¥ GG

Specifications

Model and Suffix Code

Model

GZ400 (48 x 96mm 1/8 DIN Vertical size)
GZ900 (96 x 96mm 1/4 DIN size)

2 906000 EODD @
000-0 00«00 0000/0

Control Method

PID control with AT (Reverse action)

PID control with AT (Direct action)

Heat/Cool PID control with AT

Heat/Cool PID control with AT for extruder (Air cooling type)
Heat/Cool PID control with AT for extruder (Water cooling type)

Input and range

Output 1 (OUT1)
1

See Input range Code Table

Not supplied

Relay contact output

Voltage pulse output (0/12V DC)
DC mA,V See Output Code Table
Transistor output

Output 2 (OUT2)
(&)

Not supplied

Relay contact output

Voltage pulse output (0/12V DC)
DC mA, V

Transistor output

Power supply

24V AC/DC
100 to 240V AC

Digital output
1)

Digital output 1 point
Digital output 4 points

Option 1
(*2)

Not supplied

CT input 2 points (CTL-6-P-N)

CT input 2 points (CTL-12-S56-10L-N)
CT input 2 points (CTL-6-Z)

Option 2
(*2)

Not supplied

Output 3 (OUT3)

Digital input 1 to 6 (DI1 to 6)
Communication RS-422A
Communication RS-485

Output 3 (OUT3) + Digital input 1 to 6 (DI1 to 6)

Output 3 (OUT3) + Communication RS-422A

Output 3 (OUT3) + Communication RS-485

Output 3 (OUT3) + Digital input 1 to 4 (DI1 to 4) + Communication RS-422A
Output 3 (OUT3) + Digital input 1 to 6 (DI1 to 6) + Communication RS-485

Option 3 .
(*2) (Caution1)

Not supplied
Remote setting input
Measured input 2

Display color

Standard

®
@)
()

Waterproof/
Dustproof

Not supplied
Waterproof/Dustproof protection (IP65)

®

Quick start code

No quick start code (Default setting)

Specify quick start code (DO type)

Caution 1 : When Heat/Cool PID control is selected, Select code “N” or “1” .

*1 :< Default setting of Output 1 (OUT1), Output 2 (OUT2), and Digital output >
Quick start code not specified : Output allocation code “1”.

*2 Default setting of Option function >

T input
CTfassignment: Output 1 (OUT1)
CT2 assignment: PID control %without Measured input 2) : Output 1 éOUT1i

PID control

He:

* Output 3 (OUT3,

)
Current output (4 to 20mA), Analog retransmission output (Input 1 measured value)
. Di8ital input({E)

|
ption 2 : oc%e ‘B”
DI4:
DI5:
DI6 :
Option 2 : Code “H”

OUT2

with Measured input 2) :
ouT2

Qutput 2
at/Cool PID control :

Output 2

VB

“p
DI1 to D3 : Memory area select (8 points, No set signal)

RUN/STOP *
AUTO/MAN **
Interlock release,

DI1 to D3 : Memory area select (8 points, No set signal)
RUN/STOP *

DI4 :

* When “ Remote setting input” is specified at Option 3, this will be conﬁ?ured to “Remote/Local transfer” .

**When “Measured input 2 is specified at Option 3, “Auto/Manual trans

Communication

When quick start code not specified :
RKC standard communication (ANSI X3.28—19762{
The digit of the communication data depends on the Input range code

Remote setting input

When quick start code not specified : 0 to 10V DC,
The range will be same as input 1.

Measured input 2

2-Loop control. Input range and the Control action will be the same as

Measured input 1.

er” will be assigned to Input 1 and Input 2.

Input range code table (Universal input, Field-programmable)

Thermocouple RTD
Input | Code Range Input | Code Range Input | Code Range Input | Code Range

K 101 0 to 200°C T 101] -199.9 to +400.0°C D 1 01[-199.9 to +649.0°C D 127 0.00 to 50.00°C
K 102 0 to 400°C T 102] -199.9 to +100.0°C D 104 [-100.0 to +100.0°C D 1 34 [-100.00 to +100.00°C
K 103 0 to 600°C T T 03] -100.0 to +200.0°C D 1 05[-100.0 to +200.0°C P00 D 35| -200.0 to +850.0°C
K 104 0 to 800°C T 119[ -200.0 to +400.0°C D 106 0.0 to 50.0°C D 1 48[-100.00 to +850.00°C
K 106 0 to 1200°C s S 106 -50 to +1768°C Pt100 [ D 107 0.0 to 100.0°C D 1A1] -199.9 to +999.9°F
K107 0to 1372°C S .07 -50.0 to +1768.0°C D 108 0.0 to 200.0°C D A9 0.0 to 500.0°F

K K 108[ -199.9 to +300.0°C R 101 0 to 1600°C D 109 0.0 to 300.0°C P 108 0.0 to 200.0°C
K 109 0.0 to 400.0°C R R 107 -50 to +1768°C D 10 0.0 to 500.0°C JPt100 | P 129 [-100.00 to +100.00°C
K110 0.0 to 800.0°C R .08 -50.0 to +1768.0°C D 112 [-199.9 to +600.0°C P 130 [ -200.0 to +640.0°C
K114 0 to 300°C R ;09 0.0 to 1600.0°C D 121 [ -200.0 to +200.0°C P 136 [-100.00 to +640.00°C
K 141 -200 to +1372°C E E 01 0 to 800°C
K 142 | -200.0 to +1372.0°C E ;23 0.0 to 800.0°C
K TA1 0 to 800°F g |B.03 0 to 1800°C DC Current - voltage
K 1A2 0 to 1600°F B 104 0.0 to 1800.0°C
K 'A3 0 to 2502°F N N 02 0 to 1300°C Input CcI)de Range Input C(?de Range
J 101 0 to 200°C N 105 0.0 to 1300.0°C | [0 to 10mV 1701 |Scale range and 1to 5V 6 1 01 [Scale range and

L] = T point are T ecimal pomt are

Tl 01400C | pLil A0 0l 0 e o et | o somA o o1 | s
J 103 0 to 600°C A 105 0.0 to 1300.0°C o ' o%es t09+99999 4t020mA | 8 :01 M 50ad t09+99999
J 104 0 to 800°C WaRe/W26Re| W ' 03 0 to 2300°C 0to 5V 4 101 | Factory set value ||-10 to 10V 9 104 |Factory set value

J J 108 0.0 to 400.0°C PRa0.20 |_F 102 0to 1800°C |0 to 10V 5 .01 |0.0t0 100.0% -5 to +5V 9 105 [0.0to 100.0%
J 129 -200.0 to +1200.0°C Tl FIA2 0 to 3200°F i )
—— po o U U 01| 799.9 10 +6000%C Output signal code table
T A3 0to 2192°F L | L:04 0.0t0 900.0°C | [4]0-5VDC |5]0-10VDC[6]1-5VDC [7]0-20mADC |8 ] 4-20mADC |
J A6 0 to 400°F

* Please see page 1-74 for full fahrenheit temperature ranges.
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QO Quick Start Code I

» Quick start code tells the factory to ship with each parameter preset to the values detailed as specified by the customer.

9
Q
=
o
@]
o
=1
=
=
<X
[}
=

Quick start code is not necessarily specified when ordering, unless the preset is requested.
These parameters are software selectable items and can be re-programmed in the field via the manual.
Output allocation code table
L Initial Setting Code
Specifications 9 Code OouT1 ouT2 DO1 DO2 DO3 DO4
O00-00 0 0-0 Input 1 HBAT
Output logic selection |See Output Allocation Code Table[ (1 1 C(’[ﬂg;’tls?é‘;f“t HBA?2 Event1 | Event2 Event 3 Event 4
None N
Input 1
0to 1V DC 3 2 HBA1 LBA1 Event3 | Event4
0to 5V DcC a C?ﬂgils%%t]pm HBA2 Event 1 LBA2
Remote setpoint 0to 10V D Input 1
. ) A405VDC ) (SR SO OO SO FAIL HBA1 LBA1
input signal 2 :g ggrm”ﬁ Bg ; 3 C?Séracils%%t]put Event 1 HBA2 Event 3 (BA2
------------------------------------------------------------------------------------ Input 1
-? ()t()to+i¥o[\)/CDC %‘ 4 C%qtrcil Qdut]put ngﬁ; Event 1 FAIL Event 3 Event 4
l eat side
Event 1 type None N Input 1
yp See Event Code Table O 5 antrol output| Event1 LBA1 HBA1 Event 3 Event 4
None N [Heat side] LBA2 HBA2
Event 2 type See Event Code Table O Input 1 HBA1 LBA1
None N 6 [ Control output FAIL Event 3 Event 4
Event 3 type See Event Code Table O [Heat Side? HBA2 LBA2
Input 1
None N p LBA1
Event 4 type ?\‘ee Event Code Table O 7 C‘f.ﬂé;‘{'s%‘gp”t Event1 LBA2 FAIL Event3 | Event4
one N Tnput 1
L ANSI/RKC standard protocol Event 2 Event 1 HBA1 LBA1
Communication MODBUS protocol © 3|8 |Conuolodtput)  Elonta | Event3 | HBA2 LBA2 FAIL
PLC communication: MITSUBISHI
MELSEC series special protocol 3 - . -
When “Output 1 When “Output 2 When “Digital | When “Digital | When “Digital
Event Code table Note|©UTt)is - |OUT2)'is Sited |veted |t
A | Deviation High R [Deviation Low with Alarm Re-hold sheciied N (None | oney, RiNoney. | (Noney, | (Noney:,
_B_ _ ]—_ Allocation is Allocation is Allocation is Allocation is
_C_ _y_ None. None. None. None.
D W
E X « If two or more items are allocated to the same output, the resultant output is OR.
F Y The output allocation depends on the Control action and the selection of Option 3.
G Z i
H -%— OUT?2 allocation
J 2 Control Action Option 3 OUT?2 allocation
K 3 None or Remote Output Allocation
T e PID control g P
L 4 setting input Code Table
Q | Deviation High with Alarm Re-hold Input 1 Control output

(*) Individual high and low settings

Accessory NI

Heat/Cool PID control or
Position proportioning

None or Remote
setting input

Heat/Cool PID control:
Cool-side

PID control Position proportioning
PID control : Close-side
PID control Measured input 2 Input 2 Control output

Loop break alarm (LBA) Initial setting code:
The output allocation has LBA output : 480
The output allocation has no LBA output: 0

/ Current transformer for
heater break alarm (HBA) (Sold separately)

\

Model code

CTL-12-S56-10L-N (0 to 100A)

CTL-6-P-N

So—
So—

Approx.130
| a5

CTL-12-856-10L-N
|_Approx.100

(Unit : mm)

Terminal cover

~
(Sold separately)

[_Type

[ Model Code |

|GZ400/900 |KFB400-58

GZ900
(GZ900 uses 2 unit)

(" Front cover

(Sold separately)
Type Model Code
GZ900 | KRB900-36
GZ400 | KRB400-36

GZ900

GZ400

40

CTL-6-P-Z (0 to 10A)
(U.R.D.Co.,LTD product)
25
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Panel Cutout

B

30

+0.8
92 0

|
25

06
45+0

(Panel thickness must be between 1 to 10mm)

*2: Terminal cover.

GZ400 TN -
|
3%
48 -
e
o o
8 s =
1 %
GZ900 _
©
>
9 i 2
Ol o
Sl =
= o
5.3 65
7 76

\\ Rear Terminals

*1: Rubber packing for waterproof/dustproof.

Panel Cutout

I I

30,

+0.8
920

|
25'

92 +8.8

(Panel thickness must be between 1 to 10mm)

Unit : mm

(Close horizontal mounting)
* Up to 6 units

L

+0.8
920

L=48xn-3"0°

n : Number of controllers

(2=<n=<6)

(Close horizontal mounting)

* Up to 6 units
A L

+0.8
920

L=96Xn-4 98

(2:<n:<6)

n : Number of controllers

« Waterproof/dustproof is not available for close horizontal mounting.

*1: Rubber packing for waterproof/dustproof.

*2: Terminal cover.

GZ400 GZ900
1@ |5 @ |13 @ 1@ 25 @ ||[13] D
2[© [l @ [ © 2@ 2 @ [[4]©
Ell=l|Z 1S 1) § Bkl ali=liDi=l|
HOFE O[O (O] E O[O ]]
PlO [ © [ O[f fls[©]) FHO ][Ol
6| @ [|[d @ [[[18] @ 5| @ 3 @ 18] ©
@ [l @ []1e] © 7| @ 3 @ 19| ©
8| @ |l @ |20 © 8| @ 32| @ |||20] ©
1o]© [ © [l |©[f flo] @]} FO [2]©]]
10 © [ © 2] @ ]| [[1] @ A © |2 ©
[ © [ © [[2] © 1 © 35 O[] ©
» Use a solderless terminal for screw size M3, width
Q[ O[l[© [ © O[O 6mm or less
(*) Optional CT : Current transformer for heater break alarm
No Description No Description No Description
AC DC + § Digital output 2 (%)
5L + - g P
1 100240V o4y | Power supply 25 Output 3 (OUT3) 13 N_o‘!’| (DO 2)
2|2y 1o 26| —_ gﬂ'rt'%%? pulse/ 14— Relay contact output
+ Output 2 (OUT2 (*) coMm iqital i * Digital output 3 ()
RN A et Rl oros [ o[ 009
4| T @~ & |(3)Transistor | |28 O 04) 16] = Relay contact output
Output 1 (OUT1) Di2 0 Digital output 4 (%)
5 NO T } (1) Relay contact output 29 o3 Non voltage 17 N_o‘\’l (DO 4)
6 —- g,g 1\{?;?3;2? Ise/CurrentVoltage| | 30 contact input 18| = Relay contact output
DI4 COM ®
M e e S - MED CT1,CT2 input
o '}
8 El Digital output 1 (DO1) 32 - Communication 20| “¢pp
9 _9 Relay contact output 33 (1) RS-485 21 Wl
Measured input 1 (2) RS-422A -
10 A p 34| 86 22 A (,\geasturedﬂ_input 20
emote setting inpu
=B T gg ";l'_:%'mocouple 35| RA) 23| BE —* (1)Thermoc03plep
3) Voltage/Current (2) RTD
12 (1) B(2) (?)L' ® o 36 (1)T,Rl5) 24 (1) B(z) (3;" (3) Voltage/Current




Digital Temperature Controller CENTURY SGI’IGS

REX-C100
REX-C400
REX-C410
REX-C700
REX-C900

)\

& General Description I

The Century Series controllers are designed for precise control performance at the most reasonable cost. Available in five DIN sizes, these
This Series features dual displays, autotuning, PID algorithm,
field-selectable °C/°F, reverse or direct action and a full range of temperature alarms.

instruments are recognized for their solid reliability and ease-of-use.

O Features N

+¢ Heat/Cool Control

¥ Standard autotuning

¢ Heater and loop break alarm

¥ Numerous control outputs

v Field-configurable thermocouples

Heat/Cool Control

The Heat/Cool PID control features heat and cool outputs for
use where process-generated heat exists. This allows the input
of overlap or deadband settings which contribute to energy
savings. (Not available on REX-C100)

Heater Break Alarm

The heater break alarm (HBA) detects a fault in heating or
cooling circuit and displays actual amperage on the front panel.
If the measured value becomes lower than the preset value, the
alarm is activated.

The HBA function requires a current detector for measuring
and monitoring the current load.

HBA for three phase is available. Contact RKC for details.

(Optional)

* Current transformer : CTL-6-P-N (0 to 30A),
CTL-12-S56-10L-N (0 to 100A)

:
Mechanical
relay, SSR

Controlled object

Loop Break Alarm (Optional)

The control loop break alarm (LBA) monitors and protects an
entire temperature control system. The LBA detects heater
breaks, thermocouple or RTD failures, short circuits, or the
failure of an operating device such as a mechanical or solid
state relay.

When the PID computed value reaches 100% and the
temperature does not respond in a set time, the loop break
alarm is activated. Conversely, when the PID value reaches 0%
and the temperature does not respond accordingly, the loop
break alarm is turned on. In this example, the LBA uses
reverse action to control heat. For cool control, the LBA action
is reversed and becomes direct. LBA deadband is available to
suppress the influence of external disturbances.

Standard Features

The Century Series offers full PID Control, autotuning on
demand, °C/°F, Reverse or Direct action, PV Bias, anti-reset
windup and operator lock-out function. Twelve different
field-configurable thermocouple types inputs, RTD, DC milliamp
or voltage inputs as well as relay, voltage pulse, 4-20 mA and
triac trigger outputs are available.
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Input

Input (Universal input)
a)Thermocouple : K, J, R, S, B, E, T, N (JIS/IEC), PLII (NBS)
W5Re/W26Re (ASTM), U, L (DIN)
«Influence of external resistance : Approx. 0.35uV/Q
*Input break action : Up-scale
b)RTD : Pt100 (JIS/IEC), JPt100 (JIS)
*Influence of input lead resistance : Approx. 0.01[%/Q] of reading
*Maximum 10Q per wire
*Input break action : Up-scale
¢)DC voltage : 0to 5V, 1to 5V (0.0 to 100.0% fixed)
«Input break action : Down-scale
d) DC current : 0 to 20mA, 4 to 20mA (0.0 to 100.0% fixed)
«Input break action : Down-scale

Sampling Time
0.5 sec

Performance

Measuring Accuracy
a) Thermocouple
+(0.5% of reading + 1 digit) or £3°C (6°F) whichever is larger
R, Sinputs: +6°C (12°F) between 0 and 399°C (0 and 799°F)
« Accuracy is not guaranteed between 0 and 399°C (0 and 799°F)
for type B.
b) RTD
+(0.5% of reading + 1 digit) or £0.8°C (1.6°F) whichever is larger
c) DC voltage and DC current
+(0.5% of span + 1 digit)

Insulation Resistance
More than 20MQ (500V DC) between measured and ground terminals
More than 20MQ (500V DC) between power and ground terminals

Dielectric Strength
1000V AC for one minute between measured and ground terminals
1500V AC for one minute between power and ground terminals

Control

Control Method
a) PID control with autotuning
+Available for reverse and direct action (Specify when ordering.)
b) Heat/Cool PID control with autotuning (Not available on REX-C100)
+Available for air and water cooling type (Specify when ordering.)
Major Setting Range
Setting range : Same as input range.
Heat-side proportional band: 1 to span or 0.1 to span
(ON/OFF action when P=0)
«Differential gap at ON/OFF action is 2°C (°F) as standard
(Factory set value)
Cool-side proportional band: 0 to 1000% of heat-side proportional band
(Heat/Cool ON/OFF action when Pc=0)
Integral time : 0 to 3600sec.(PD action when 1=0)
Derivative time : 0 to 3600sec.(PI action when D=0)
Anti-reset windup (ARW) : 1 to 100% of heat-side proportional band
Deadband/overlap : -10 to 10°C (°F) or -10.0 to 10.0°C (°F)
Proportional cycle : 1 to 100 sec.

Control Output

Relay output : Form C contact, 250V AC 3A (resistive load)
(Form A contact : REX-C100)

Voltage pulse output : 0/12V DC
(Load resistance : More than 600Q)

Current output : 4to 20mADC

(Load resistance : Less than 600Q)
Zero-cross method for medium capacity
triac drive (less than 100A)

*Not available on Heat/Cool PID type.

Triac trigger output :

QO Specifications I

Alarms (Optional)

Temperature Alarm
a) Number of alarm :
b) Alarm action :

2 points (Maximum)

Deviation High, Low, High/Low, Band
Process High, Low

c) Alarm differential gap : 2°C (°F) or 2.0°C (°F) as standard.

Heater Break Alarm (For single phase)

a) Number of inputs : 1point

b) CT type : CTL-6-P-N(30A), CTL-12-S56-10L-N(100A)
c) Display range : 0.0 to 100.0A

d) Accuracy : + 5% of input value or 2A

(whichever is larger)
« Output from Alarm 2 terminal.

Control Loop Break Alarm (LBA)
a) LBA time setting : 0 to 7200 sec.
b) LBA deadband : 0 to 999 °C[°F] or 100% of span
(OFF when LBA deadband = 0)
» Not available for triac trigger output type.
» Not available for heat/cool type.

Alarm Output
Relay output, Form A contact 250V AC 1A (resistive load)

General Specifications

Supply Voltage
a) 85 to 264V AC (Including supply voltage variation)
[Rating : 100 to 240V AC] (50/60Hz common)
b) 21.6 to 26.4V AC(Including supply voltage variation)
[Rating : 24V AC] (50/60Hz common)
c) 21.6 to 26.4V DC(Ripple rate 10% p-p or less)
[Rating : 24V DC]

Power Consumption
Less than 17VA for standard AC type
Less than 7.5VA for 24V AC type
Less than 200mA for 24V DC type

Power Failure Effect
A power failure of 20msec or less will not affected the control action.
If power failure of more than 20msec occurs, controller will restart.

Operating Environment : 0 to 50°C [32 to 122°F] , 45 to 85% RH
Memory Backup : Backed up by non-volatile memory.

Net Weight
REX-C100 : Approx. 170g
REX-C400 : Approx. 260g
REX-C410 : Approx. 260g
REX-C700 : Approx. 250g
REX-C900 : Approx. 340g

External Dimensions (W x H x D)
REX-C100 : 48 x 48 x 100mm
REX-C400 : 48 x 96 x 100mm
REX-C410 : 96 x 48 x 100mm
REX-C700 : 72 x 72 x 100mm
REX-C900 : 96 x 96 x 100mm

Compliance with Standards (Optional)

o CE Mark ®
e UL/cUL Recognized N
’ C E c us
«Triac trigger output type and triac output are not CE Mark or UL/cUL
Recognized.
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\\ Model and Suffix Code ¥

Specifications Model and Suffix Code &
C100 (1/16 DIN size) E
C400 (1/8 DIN Vertical size) o
Model C410 (1/8 DIN Horizontal size) 0o o0 0-0 0«00 o
C700 (3/16 DIN size) =
C900 (1/4 DIN size) %
PID control with AT (reverse action) F =
PID control with AT (direct action) D
Control method Heat/Cool PID with AT (Water cooling type) 1 - Not available on REX-C100| W
Heat/Cool PID with AT (Air cooling type) 1 « Not available on REX-C100| A
Input type See Range and Input Code Table ]
Scale range See Range and Input Code Table |
Relay contact output M
Voltage pulse output vV
Control output (OUT) DC current output : 4 to 20mA 2 8
Triac trigger output 3 G
Control action : F, D No symbol
Relay contact output M
Control output (OUT2) Voltage pulse output Vi
DC current output : 4 to 20mA 8
No alarm N
Alarm 1 See Alarm Code Table O
No alarm N
Alarm 2 See Alarm Code Table O
Note « For CE Mark and UL/cUL recognized products, add the suffix of "CE"
1 Triac trigger output and LBA are not available on Heat/Cool type. to the end of the model code.
2 HBA is not available if current output is specified.
3 Alarm 2 is not available for REX-C100 if triac trigger output is specified.
Range and Input Code Table I —
Thermocouple (Field-programmable) RTD (Field-programmable)
Input Code Range Input Code Range Input Code Range
K 01 0 — 200°C E 01 0 — 800°C D 01 -199.9 — 649.0°C
02 0 — 400°C E E : 02 0 — 1769°C D : 02 -199.9 — 200.0°C
03 0 — 600°C E : A 0 — 1600°F D : 03 -100.0 — 50.0°C
K 04 0 — 800°C E A2 0 — 1832°F D 04 -100.0 — 100.0°C
05 0 — 1000°C 01 0 — 1200°C D i 05 -100.0 — 200.0°C
06 0 — 1200°C N 02 0 — 1300°C D | 06 0.0 — 50.0°C
K K 07 0 — 1372°C A1 0 — 2300°F D 07 0.0 — 100.0°C
13 0 — 100°C A2 0 — 2372°F D : 08 0.0 — 200.0°C
14 0 — 300°C 01 -199.9 — 400.0°C D : 09 0.0 — 300.0°C
K 20 0 — 500°C T i 02 -199.9 — 100.0°C Pt100 [ D i 10 0.0 — 500.0°C
Al 0 — 800°F 03 -100.0 — 200.0°C D | Al -199.9 — 999.9°F
K i A2 0 — 1600°F T 04 0.0 — 350.0°C D A2 -199.9 — 400.0°F
A3 0 — 2502°F T T A -199.9 — 752.0°F D | A3 -199.9 — 200.0°F
A9 20 —  70°F T A2 -100.0 — 200.0°F D | Ad -199.9 — 100.0°F
J 01 0 — 200°C T A3 -100.0 — 400.0°F D A5 -100.0 — 300.0°F
J 02 0 — 400°C T T A4 0.0 — 450.0°F D | A6 0.0 — 100.0°F
J 03 0 — 600°C T A5 0.0 — 752.0°F D : A7 0.0 — 200.0°F
J 04 0 — 800°C W5Re 01 0 — 2000°C D A8 0.0 — 400.0°F
J J 05 0 — 1000°C JW26Re Wi 02 0 — 2320°C D i A9 0.0 — 500.0°F
J 06 0 — 1200°C W A 0 — 4000°F P i 01 -199.9 — 649.0°C
J T A1 0 — 800°F A ' 01 0 — 1300°C P {02 -199.9 — 200.0°C
J A2 0 — 1600°F A 02 0 — 1390°C P_: 03 -100.0 — 50.0°C
J A3 0 — 2192°F PLII A 03 0 — 1200°C P 04 -100.0 — 100.0°C
J A6 0 — 400°F A A1 0 — 2400°F JPt100 P 05 -100.0 — 200.0°C
R i 01 0 — 1600°C A A2 0 — 2534°F P_: 06 0.0 — 50.0°C
R T 02 0 — 1769°C U ‘ot -199.9 — 600.0°C P {07 0.0 — 100.0°C
R R 04 0 — 1350°C V] 02 -199.9 — 100.0°C P 08 0.0 — 200.0°C
R I Al 0 — 3200°F u U @ 03 0.0 — 400.0°C P 09 0.0 — 300.0°C
R I A2 0 — 3216°F VRN -199.9 — 999.9°F P 10 0.0 — 500.0°C
S 01 0 — 1600°C V] A2 -100.0 — 200.0°F
s S - 02 0 — 1769°C U - A3 0.0 — 999.9°F Yoltage and Current
S A1 0 — 3200°F L 01 0 — 400°C Input Code Range
S i A2 0 — 3216°F L L 02 0 — 800°C 0 5VDC | 4 0 0.0 —100.0 (Fixed)
1B ot 400 — 1800°C L : Al 0 — 800°F 1 5VDC | 6 0 0.0 —100.0 (Fixed)
B 3 % 808 - Zggug L i A2 0 — 1600°F 0 20mADC| 7 : 0 0.0 —100.0 (Fixed)
3 4 20mADC| 8 i 0 0.0 —100.0 (Fixed)
B i A2 0 — 3308°F - —
* Field programmable among following input group
1 Type B input : Accuracy is not guaranteed between 0 and 399°C (0 and 799°F) a)0-5V,1-5v
b) 0 - 20mA, 4 - 20mA
Alarm Code Table MEENN Supply Voltage I
Code Type Code Type [ 100-240VAC | 24VAC | 24V DC |
A Deviation High H Process High
B Deviation Low J Process Low
C Deviation High - Low K Process High with Hold
D Deviation Band L Process Low with Hold
E Deviation High with Hold R Loop break alarm (LBA)
F Deviation Low with Hold P Heater break alarm (CTL-6P-N) 30A
G Deviation High/Low with Hold S Heater break alarm (CTL-12-S56-10L-N) 100A
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\\ External Dimensions and Rear Terminals YT

(Unit : mm)
REX-C’] OO No. Description No. Description
1 6 AC AC DC,
48 8., 100 . Alarm output 1000240y 24y 24v | Power supply
— i 2 Alarm 1 7 4
e = . Relay contact output
2 O = 3 Alarm 2 & 12 8 L A —* | Measured input
- 1) Thermocouple
@, T Control Output / 1 (
~ 4 o (1) Relay co%tact output 9@ B @~[(2)RTD
5 3 (2) Voltage DC/Current DC 10 B (3) Voltage/Current
B G (3) Triac trigger output @
“’NT « Use 6.2mm or less solderless terminal. No. Description
1 CT input
% © :t@:t 6.2 mm or less g for rlg'::er break (_‘,urrent transformer
[te) +06 alarm input
< 450 |25 12
|

Panel cutout

REX-C70012 No. Description No. Description
72 | 100 N 1] = Ground 8
| | = Alarm output
C 2| —AC  __AC __DC, Power supply 9 | G| Aam 1
C © Q 100 to 240V 24V 24V - Relay contact output
S C &l & 3| o - 10 S Alarm 2
C PID Control Heat/Cool PID Control Control Output 1 B Measured input
— = N 4 (out) (0UT2) . |(1) Relay contact output _ _ (1) Thermocouple
S 1‘ o (2) Voltage DC/Current DC | | 12 B' ) —T (2) RTD
_ 5| e @9 el | |(3)Triac trigger output 13 .\ AT 1, | (3)Voltage/Current
(9—)J—| i 6 nol o, Ny R R ) @ @)
— R g jo‘ ol No. Description
7 =
So 1 NC—L 6 W @ 19 ?Trippl:t preak | Current transformer
*o 07 il « Use 6.2mm or less solderless terminal. cr a‘?;"ﬁa erorea | input
© 68 0 25 e Hg} } } No. 1-10 (Power, Alarm and Output terminals) 20
I:K@:I» 6.2 mm or less
Panel cutout

o Use 8.1mm or less solderless terminal.
No. 11-13 (Input terminals)

I:t@:t 8.1 mm or less
REX Cgoo No. Description No. Description
-
| 96 12 100 N ! — Ground 9 Alarm output
| 1 2| —AC __AC _DC, Power supply 10 Alarm 1
100 to 240V 24V 24V Relay contact output
3 - 1 Alarm 2
<o 4 12 CT input Current transformer
8 S g PID Control Heat/Cool PID Control Control Output a for heater break | input
©OUTD ©UT2) 13 alarm
5 s/ 3, " |(1)Relay contact output -
6l2c epg j‘ (2) Voltage DC/Current DC | | 14 B Measured input
r —'-_|(3) Triac trigger output P _ | (1) Thermocouple
2 [Nol ey p [ ] @umy | B ) 7T (2)RTD
S K g jo‘ B A5 i | (3)Voltage/Current
=] T ¢ 16 o+ 4 ot
@ 8 NC- e A -
[ 17] QQE; « Use 8.1mm or less solderless terminal.
L L8[l j:
g 19| @ 8.1 mm or less
+(3 75" 2
) 21]
08 [ T22I[ 4]l
920 25 sl sl
[24]] T16]
REX-C410

Panel cutout 12 100

|

= =
% >(2
: E ]
<
L 48 | 12 100 ‘ N %" L — .
o
L Jﬁ’ « o m
9
5 @ %l @
Bl 2
8 S 3 -
45'6° |25 Sl
L |Errms of
(- . — 9] [sp}
Panel cutout <1 =
gc L 9 |[10][11][12[13|[14][15 603
A
L (ded2]is]l4]s]s]7]e

Panel cutout
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O General Description I

SB1 is a 1 channel temperature controller with Built-in SSR (Solid state relay) designed for flexible heating solutions such as heat trace of
pipelines (by controlling Jacket heater etc). Instrument can be wired directly to heaters.

" Features I

s Direct Connection to Load (with Built-in SSR)
¥¢ Can be installed in a small space or into a pipe
v¢ Easy Connection (with a complete connector)
v¢ Power Saving by SB Link

¥ Load Power Shutoff Function and Fuse

Capable of direct connection to the load

Temperature control can be easily assembled and started by
connecting a heater line and temperature sensors to the SB1.
Wiring is handled with connectors to reduce wiring time.

G —O

Jacket heater,
etc

Temperature sensor

-
Output (To heater)

(*) Permissible load capacity may be less than 7A depending on
the ambient temperature of the installation location.

Safety design < Load Power Shutoff Function + Fuse >

This function disconnects internal load power with an
internal relay.

A fuse is incorporated inside the SB1 to protect the
instrument from a load short-circuit.

( Load Power Shutoff Function )

——
FAIL or LBA
Qccurrence
—)
Action of the load power shutoff
function can be selected from the

= o following:
ssk 1. Works at the time of FAIL.

2. Works at the time of FAIL or LBA.
1252 3. Works at the time of FAIL or LBA.
(status retained)

* Internal fuse must be replaced by an authorized personnel.

Can be installed in a small space or onto a pipe

The SB1 can be supplied with pipe wrapping type, pipe hanging
type, DIN-rail mounting type, or panel mounting type.

Proper mounting can be attained according to the pipe
configuration.

(Pipe wrapping type ) (Pipe hangina type )

Banding and
strapping
TSI (Optional)

Jacket
heater

Mounting bracket

for Pipe wrapping Banding and
(Optional) — strapping
(Optional)
€D
Jacket
heater
~ Mounting bracket
for Pipe hanging
(Optional)

(_Panel mounting type )

(DIN rail mounting type)

DIN Rail Mounting
bracket
(Optional)
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" Featurcs M

Setup and Data Monitoring

Data can be viewed on site by using the display and operation
keys or controlled remotely via loader communication port.

Data monitoring
and parameter
etting

1

Loader

PROTEM2 Communication

Software USB communication
converter
COM-KG

« Sold separetely
COM-KG

Data monitoring
and parameter
etting

Model : COM-KG-1
(With loader communication cable)

Power saving by SB Link

Peak current suppression (SB Link)

When SB1 controllers are divided into groups (max. 4 pcs per
group) with the output limiter, the controllers in the same group
will not turn on simultaneously.

Saves energy by limiting the control output around the normal
load factor.

* SB Link cannot be used simultaneously with a host communication.

i N\
SBlLink . (" ("Outputs n the individual group do ot
turn on simultaneously.
o @
Sy E
K e
™ 2 RS-485 -
S e CH2_i [2] [N |
i — | SRt o o I
i Master m -
: — cHa on | on [
Slave e
e Peak
Slave
. e Maximum current consumption )
Slave : CH1 current consumption
............................... L )

Power supply equipment

I
= | =
DO

1/@/@,
e

-;:,. ‘;:,. The size of power cable
o o and power supply equipment
- - can be minimized.
Installation and wiring example
( )

<Data monitoring and setting>

-

(Input/Output ConfiguratiorD

Choose one of the following
- two functions : -

i, Communication

RS-485 (MODBUS)
 Optional

Digital input
(Non-voltage contact)
« Optional

Uy

Digital output (Relay contact)
« Optional

Power Supply : 100 to 240V AC
(Including load voltage)

Temperature
sensor
Heater

RS-485(MODBUS) Max.

32 units

T— Temperature sensor input

Loader communication

USB communication
converter

COM-K-1

Control Output to Heater (Max. 7A)
(Triac output)
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Q Specifications  EG—

Input

Input

Thermocouple : K, J,(JIS/IEC) : 0 to 800°C, 0 to 999°F
«Influence of external resistance : Approx. 0.25uV/Q
«Input break action : Up-scale

RTD : Pt100 (JIS/IEC) : 0 to 400°C, 0 to 800°F
* 1/0.1°C(°F) display can be selectable on only communication data
«Influence of input lead resistance : Approx. 0.02[%/Q] of reading
*Maximum 100Q per wire
«Input break action : Up-scale

* Universal input

Sampling Time
0.25 sec

Input Digital Filter
0 to 100 sec (OFF when 0 is set.)

PV Bias
-199 to +999°C(°F)

Performance

Measuring Accuracy
a) Thermocouple
0°C or more, Less than 500°C (932°F) : £ (1.5°C [2.7°F] + 1 digit)
500°C (932°F) or more : + (0.3% of Reading + 1 digit)
b) RTD
0°C or more, Less than 200°C (392°F) : £ (0.6°C [1.1°F] + 1 digit)
More than 200°C (392°F) : £(0.3% of Reading + 1 digit)
«Cold-junction temperature compensation error :
+1°C [1.8°F] (23°C+2°C [73°F+3.6°F])
1+2°C [3.6°F] (-10 to 60°C [ 14 to 140°F])

Insulation Resistance
More than 20MQ (500V DC) between measured terminals and
ground (PE terminal)
More than 20MQ (500V DC) between power terminals and
ground (PE terminal)

Dielectric Strength
1000V AC for one minute between measured terminals and
ground (PE terminal)
1500V AC for one minute between power terminals and
ground (PE terminal)

Setting

SV limiter

Scaling low to scaling high (High/Low individual setting)
Ramp-to-setpoint

1 to span per Time

(Time : 1 minute/1 hour (Selectable) Up/Down individual setting)

SV step function
Number of SV : 2 points (SV1/SV2)
SV selecting method : Front key, Communication,
Digital input (External contact input)

Setting data lock
Lock level : 1 to 10 level (0 : No lock)

Control

Control Method
PID control (With autotuning)
* P, Pl, PD, ON/OFF control selectable
« Direct action/Reverse action is selectable

Startup tuning
The condition to activate Startup Tuning is selectable among a) to g)
a) At power-on and stop-to-run, one-time tuning
b) At SV change, one-time tuning
c) At power-on, stop-to-run and SV change, one-time tuning
d) At every power-on and stop-to-run
e) At every SV change
f) At every power-on, stop-to-run and SV change
g) Function off

Fine tuning
Setting range : -3 to +3 (6 levels, OFF when set to 0.)
-3 to -1 : Faster response
1t03: Slower response
OFF :  Function OFF

Major Setting Range
Set value : Same as input range.
Proportional band : 0 to input span (°C,°F)
+ Differential gap at ON/OFF control :
0to 100 (°C,°F)
Integral time : 1 to 999sec (P + D action when | = 0)
Derivative time : 1 to 999sec (P + | action when D = 0)
Cool-side proportional band : 1 to 1000% of heat side proportional band
Anti-Reset Windup(ARW) :1 to 100% of heat side proportional band
(Integral action is OFF when ARW = 0)
Derivative time action select : 0 : PV derivative, 1 : Deviation derivative
Output limiter : -5.0 to +105.0%
(High/Low individual setting)
Proportional cycle time : 1 to 100 sec
Manual output : Output limiter low to Output limiter high
* Auto/Manual transfer action selection
With bumpless/Without bumpless
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Control output
Triac output :
Output method: AC output (Zero-cross method)
Allowable load current: 7 A (Ambient temperature 40°C or less)
* Set the surface temperature to the following degree if the allowable
load current exceeds 3A:
« Front side: 80°C or less
» Metal at the back side: 100°C or less
Load voltage : 100 to 240 V AC (Same as the power supply voltage)
Minimum load current: 50 mA
ON voltage : 1.5V or less (at maximum load current)

Event (Alarm) Output (Optional)
Number of Event

Up to 2 points
Event

Type : Deviation High, Low, High/Low"!, Band,

Process High, Low
Set value High, Low
Control Loop Break Alarm (LBA)
Output of the communication monitoring result,
FAIL, RUN status monitor
*1: Two types of alarm settings are field-selectable.
1. Independent high and low settings.
2. Common high/low setting
(Factory setting, unless specified in alarm code
when ordering)

Setting range

Deviation : -199 to + (input span)
Differential gap : 0 to input span
Process, Set value : Same as input range

Differential gap : 0 to input span

Control loop break alarm (LBA

: LBAtime : 0 to 999 sec. (OFF by setting zero)
LBA deadband : 0 to input span

Output
Number of Event : 1 point
Output method : Relay contact output, Form a contact,
250V AC 1A, 30V DC 0.5A (Resistive load)

Other Functions
a) Hold/Re-hold action
» Hold action is activated at power-on and stop-to-run.
Re-hold action is activated at power-on, stop-to-run, and the control
set value change.
b) Energized/de-energized action is configurable.
c) Delay timer : 0 to 600 sec
d) Interlock (latch) function is configurable.
e) Load Power Shutoff Function
The relay for Load power shutoff opens at the occurrence of instrument
abnormality (FAIL) or Control loop break alarm (LBA). (Shut off the
internal load power line. [L side of the power])
[Selectable action]
* Relay for Load power shutoff opens at FAIL
(Restores when FAIL is resolved.)
* Relay for Load power shutoff opens at FAIL or LBA
(FAIL state or LBA state remains.)
* Relay for Load power shutoff opens at FAIL or LBA
(Returns to the normal state when FAIL state or LBA state recovers.)

(Optional)

* Not available with Communication

Digital Input

Number of Sub Output
1 point
Input method
Non-voltage contact output
Function
SV1/SV2 selection, STOP/RUN, Auto/Manual, Alarm interlock reset,
» Selectable
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Q Specifications  IEEG—

(Optional)

Communications .yt available with Digital Input (DI}

RS-485
2400, 4800, 9600, 19200, BPS

Communication method :
Communication speed :

Protocol : ANSI X3.28(1976) 2.5 A4
MODBUS-RTU
Bit format
Start bit : 1
Data bit : 7or8 <For MODBUS 8 bit only
Parity bit : Without, Odd or Even
Stop bit : 1or2

31 units
External installation is necessary (120Q 1/2W)

Maximum connection :
Terminating resistor :

Buffer mode : Correspond

(Mode in which writing to EEPROM is not
performed for setting changes)

Inter-controller Communication
(SB Link)

Function :

(Optional)
* Not available with Digital Input (DI)

Peak current suppression function

When a group of controllers (up to 4 units)
is connected by SB link, use the Peak
current suppression function by setting
Output limiter high to prevent all outputs
from turning ON at the same time.

Communication method : RS-485
Communication speed : 19200BPS
Protocol : MODBUS-RTU
Bit format

Start bit: 1, Data bit: 8, Parity bit: None, Stop bit: 1

Maximum connection : 4 controllers (Address setting range: 0 to 3 *)

* Address No. 0 is for Master controller.

Loader Communication

9600BPS
ANSI X3.28 sub-category 2.5A4 (RKC standard)

Communication speed :
Protocol :

Bit format
Start bit: 1, Data bit: 8, Parity bit: None, Stop bit: 1

COM-K loader cable
(equivalent to W-BV-01-1500)

Connection method :

General Specifications

Power Failure Effect
A power failure of 10m sec or less will not affect the control action.

Memory Backup : Backed up by non-volatile memory
+ Data retaining period : Approx. 10 years
» Number of writing : Approx. 1,000,000 times.
(Depending on storage and operating conditions.)

Supply Voltage
90 to 264V AC (Including supply voltage variation)
[Rating : 100 to 240V AC] (50/60Hz selectable)

Power Consumption
When a load is disconnected : 4.0 VA max. (at 100 V AC)
6.7 VA max. (at 240 V AC)
When a load is connected [Ambient temperature: 40°C] :
705 VA max. (When connecting a load equivalent to 7A at 100 V AC)
1690 VA max. (When connecting a load equivalent to 7A at 240 V AC)

Rush Current
Less than 13.3A (240V), Less than 5.6A (100V)

Operating Environments : -10 to 60°C [14 to 140°F]
5 to 95% RH (Non condensing)
Absolute humidity : MAX. W.C 29.3g/m3 dry
air at 101.3kPa.

Net Weight
Approx. 130g

@ Temperature characteristics of load current

8
7
<6
t 5
e
c 4
O 3
] 2
S
%0 0 10 20 30 40 50 60 70
Ambient Temperature (°C)
CAUTION

Temperature of the Installation position (surface of a jacket heater) : -10 to +100°C.
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O Model and Suffix Code M

Model and Suffix Code Hardware coding only Sc;ggk start g
I Input range Code Table J =
Specifications SB1 @ @ ® ®6 6 @ ® @|  (Universal input) =
: . F IDDD‘_T,_A',*D‘D ,D ‘D‘_D,D‘D Thermocouple Input 8
(M| Control Method |PID control with AT (Reverse action) i o L Input [Code| Range _,:_5‘,
|@|Input and range _|See Input range Code Table [Oog ! T 7T 0T T T T K04 1 0 to 800°C o
(@] Control output (OUT)| Triac output [T P K KB1T0 to 999°F o
@] Power Supply ,1\‘ O(t) to 24|0\é AC 4T T T T T ooz o B0
o ot supplie N | .
® |Digital output (DO) Digital output : 1 point 1o ! JA8 | 0 to 999°F
- T —F RTD Input
- Not supplied N Lo
® C_or_nmgmcatlon/ Digital input : 1 point D1 1 P L Input |Code| Range
Digital input (DI) | RS-485 (ANSI/RKC standard protocol) 50 1 1 pt100 217 0 to 400°C
RS-485 (MODBUS protocol) 61 11 DB4 | 0 to 800°F
3 Without mounting bracket (Panel mounting) N « 1/0.1°C(°F) display can be
@ DAL (it With mounting bracket (Sold separately) 1 1 L selectable on only
f No quick start code (Default setting) NT O communication data.
Quick start code Specify quick start code (Event, Digital output type) 1! [
) Event 1 (Alarm 1) | No quick start code (Default setting) No Code;, 1
type See Alarm Code Table O |
Event 2 (Alarm 2)| No quick start code (Default setting) No Code!
type See Alarm Code Table O}
No quick start code (Default setting) No Code
Diai Event 1 !
) igital output Event 2 2
assignment !
Logical OR of Event 1 and Event 2 3
Logical AND of Event 1 and Event 2 4 4
Event Code Table MENNNNNNNNNN
(Programmable)
Event Type Code Event Type Code Event Type Code
No event N | |Process High with Hold K || Deviation High/Low with Alarm Hold Y
Deviation High A | |Process Low with Hold L (Indw@ual h.'gh and IO.W setings)
— — - - Deviation High/Low with Alarm Re-Hold i
Deviation Low B | [Deviation High with Alarm Re-hold Q || (Individual high and low settings)
Deviation High/Low (Common high/low setting)] C | [Deviation Low with Alarm Re-hold R || Loop break alarm 2
Band (Common high/low setting) D | |Deviation High/Low with Re-Hold T |LFAIL 3
Deviation High with Hold E | [{Common highllow setting) : RUN status 4
— - Band (Individual high and low settings) U —
Deviation Low with Hold F Set value Hiah V] Output of the communication 5
Deviation High/Low with Hold G | Setvalue T 9 monitoring result
(Common high/low setting) et value Low W
p Deviation High/Low . X
Process High H_| |(individual high and low settings)
Process Low J
(_Panel mounting Type ) (DIN rail mounting Type )
SB1/Accesory Model Code SB1/Accesory Model Code
SB1 ss1F [00O-T-4 x[JO- 000 SB1 se1F [0-m-4 00 OO0
Connector gﬂouﬂﬁng \
°to SB1P-C02 DIN rail racket
(upper-side) mounting bracket SB1P-M03
Connector
(lower-side) SB1P-CO1
Connector _
(upper-side) SB1P-C02
Connector SB1P-CO1
(_Pipe hanging Type ) (lower-side)
SB1/Accesory Model Code (_Pipe wrapping Type )
SB1 ss1F 0OO-m4 OO OO0 SB1/Accesory Model Code
SB1 sB1F [-T-4 00 00
Banding and
Mounting bracket Mounting bracket ’/ Stl[/?c?lﬂ?i?\
for Pipe hanging SB1P-M02 ounting bracket | - g4 p_Mo1 { =X bracket
for Pipe wrapping 1
Banding and )\ ) (& /
strapping —
Banding and ! _ € P, Mounting
strapping SB1P-B02 Banding and SB1P-BOA bracket
Mounting ? strapping - s Banding and
bracket A strappir?g
Connector
upper-side SB1P-C02 Connector
(upp ) (orperse) SB1P-C02
Connector
_si SB1P-CO01 Connector
(lower-side) (lower-side) SB1P-CO1
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\‘ Accessories (Sold Separately)

. MOUﬂtlng braCket * Mounting brackets are not necessary when using panel mounting type.

( DIN rail mounting Type )

|

DIN rail mounting bracket
SB1P-M03

C Pipe hanging Type

)

-

Mounting bracket
for Pipe hanging

SB1P-M02 30mrEI__

Banding and
strapping
SB1P-B02

)
!

< Manufactured by PANDUIT Corporation >
Stainless steel banding and strapping : MBH-TLR
(Heavy type, Width : 7.9 mm, Length : 1000mm)

( Pipe wrapping Type )

Mounting bracket

for Pipe wrapping
SB1P-MO01

N

o

\
W

Banding and
strapping

SB1P-B01
= B = THER W
a—

< Manufactured by PANDUIT Corporation >

] »\
Stainless steel banding and strapping : MLT6EH-LP
(Extra heavy Width : 12.7 mm, Length : 594mm)

@ Connector and Tool for cable wiring

@ USB communication converter

Power supply/
Event input/output/
Communication
connector

SB1P-C02

* Manufactured by

] WAGO Corporation:

v 721-2107/037-000

* Measured input/Control

output connector

SB1P-C01

» Manufactured by
WAGO Corporation:
734-108/037-000

(Loader Communication)

Wiring tool

ﬁl’ool for SB1P-C02 \
SB1P-C13

* Manufactured by
WAGO Corporation:
210-720
Partially isolated
shaft Type 2

Tool for SB1P-CO01
SB1P-C11

« Manufactured by

Model Code : USB communication converter (COM-KG)

(Connector operating
K lever) )

« A small screwdriver can be used for wiring.

WAGO Corporation: -

210-719 St Model and Suffix code

Partially Isolated COM-KG- g

shaft Type 1 Iég%ﬁlrmication Without loader communication cable| N
or cable With loader communication cable 1
SB1P-C12
* Manufactured by

WAGO Corporation: USB COM-KG

734230 ——— 5l

Push button for . -

connectors Cable length : 1m Cable length : 1.5m

(COM-K2 standard accessory) (optional, specify in the model code

when ordering
Model Code for cable only
W-BV-01-1500
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O External Dimensions T

) (Panel mounting hole dimensions) Unit - mm o
Panel mounting type 48.5+0.2 Q@
T -J (R ) =
Hu_ @)
=l s
==l S
== o~ =
e o =
0| X | 1 +l
- B © o 1 I52)
-~ i | 11 o —
S
SISl
==
[ — 200 mm
- | or more
LL 44 30 mm
20+0.2 or more

Recommended screw size : M3 size |‘_’|

[Nominal length (L): 6 mm or more]

DIN rail mounting type _ _

[’ ——0] f
==
[l « Space required between SB1
=== OIN Rail Allow 30 mm or more between the instruments
== al for proper heat dissipation when mounting two or
plogl g 8 =HEH Mounting more SB1 controllers in parallel.

- HEH bracket When mounting the instruments vertically, allow
== 200 mm or more to have space for wiring to or
= from the connectors installed on the top and the

== bottom of the SB1.
=
(=] 44 |"(6.9)
57 T
. . Mounting bracket Jacket heater
Pipe hanging type for Pipe hanging 1
(Heat radiating cover)
° ° '
: : =
) .
[ = Pipe
k Lswlogl o= % 200 mm
ARSI %8‘: = or more ‘ |
= | |
[ =
I = . . .
[ — For pipe hanging type, allow sufficient space
L__% (200 mm or more) between the instruments
for heat dissipation.
57
65.4 i
to mm
or more

Pi ing t Jacket heater
b€ Wrapping type Mounting bracket

o0 for Pipe wrapping

= - N
E R

Pipe

CIRTINA 1]

85
103

30 mm

=
I
L
o
==
E@ or more
LL, 44 J‘_ 41 ! Recommended pipe size
(when a jacket heater is mounted)

270 to 150mm

[ |

Jacket heater

200 mm
or more

Jacket heater
H =
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) Connector Configuration I

Power supply/Event input/output/
Communication connector

Maximum allowable current (power supply part) is 15 A

-

Model Code : SB1P-C02

Lower side

Loader = |
communication
connector

/

EL?“)":)?; I:J |u 1l
1234567 (CN1)
D] D] Dol
5A 5A 5A
- (Total current : Maximum 15A)
Front Side
c
3AI onnector (Sold Separately)

\ @ Wiring tool (Sold Separately)

Model Code : SB1P-C13
\
20.8
2B
29.8
515
* Manufactured by WAGO Corporation:
Pin 1A 2A 3A | 4A 5A |6A T7A 721-2107/037-000
No. 1B 2B 3B | 4B 5B |6B 7B
L1 1
NO ®Recommended cable
S6 TR(MA) TIRE) L’—"J ko Compatible cable diameter : 12 AWG (2.5 mm?) ®)'
RS-485 Relay contact Stripping length: 9 to 10 mm Tool
Description Communication 100 to 240V
1 (o]
p (Option) - \@
I_@J « The pins of the same number at line A and line B of the Cable
Plug are connected internally. .
Non-Voltage Digital + Communication and Digital input (Event input) cannot be + Manufactured by WAGO Corporation:
contact output Power selected at the same time. 210-720.
— p Partially isolated shaft Type 2
Digital input (DI)|  (DO) supply
(Option) (Option)

« A small screwdriver can be used for wiring.

@ Wiring tool (Sold Separately)
Model Code : SB1P-C11 (1) Tool

Measured input/Control P(CN1) | \
output connector The pin No. 7 (N) of the Power ower supply
CN2) supply terminal and the pin 6A 7A
. No. 7 and No. 8 of the Control 6B 7B
Front Side output terminal are connected L N
= internally.
Triac
N L
87654321 87 65
Control output

[eva | J

Na

—_
13.4
&l
3k 186
39.8
N » Manufactured by WAGO Corporation:
Pin No. 413 2 1 734-108/037-000
(”—l\).'. ®Recommended cable
Compatible cable diameter : 14 AWG (1.5 mm? )
B B A
Description

Control output (OUT)
SSR (Triac)

Measured input

(1) Thermocouple
(2) RTD

Stripping length: 6 to 7mm

* The pin No. 5 and No.6, the pin No. 7 and No. 8
are connected internally.

Connector (Sold Separately) \
Model Code : SB1P-C01

Cable

« Manufactured by WAGO Corporation:
210-719

Partially Isolated shaft Type 1
+ A small screwdriver can be used for wiring.

or
Model Code : sB1P-c12 (D Tool

@

Cable

* Manufactured by WAGO Corporation:
734-230

Push button for connectors

(Connector operating lever)

J




Ramp/Soak Temperature/Temperature Controller PZ400/ 900

PZ400
PZ900

(@ .\ PN

O General Description I

The PZ400/900 are powerful programmable ramp/soak controllers that can store up to 16 program patterns of 16 segments per pattern with a
0.1% accuracy. These instruments have an easy-to-use front panel designed for both setting functions and data entry. Standard features
include at-a-glance program monitoring, multi-level PID, autotuning, Hold, Step, Run and Reset functions and three control modes.

Optional features include alarms, Heat, Cool or Heat/Cool control, external contact input, communication and retransmission output. These
instruments are designed for dryers, thermostat chambers, electric furnaces, ovens and textile machinery, or any process requiring time-based

temperature control.

O Features N

v Easy-to-use front panel

¥¢ 16-segment / 16-pattern program storage
¢ Fixed set point control

s+ Multi-level PID

Applicable for the mid-scale program
control applications

Max. 256 segments.(16 patterns by 16 segments)

Up to four individual time signal outputs per pattern.

The use of logic operation enables handling complicated
external sequences up to four points per DO.

o,
& 2
S g
S
o
s
S
S
o
s
o
o
o
R

s

Ts1E ¢ DO1
: DO2

TS2! ¢

TS3! ¢ DO3

TS4 ! | 224

At-a-glance view of current status

The large LCD display provides various information about the
control status.

It is obvious at first glance to see the program running properly.

PZ400 PZ900

—{ PV-value |
J—

Program output

Program ~ |CT1/CT2
elapsed time ||value

T ] Ei

10.JC
Ramp/Soak WS
Status

120
1co

Running pattern/
Segment display

——
3056

5-digit PV/SV display

The high resolution display is suitable for various industrial
furnaces, ovens and pottery kilns that need high temperature
ranges.

Loader communication and
Dedicated software

. us
Programless connection to PLCs

All models are supplied with a front loader port as standard.
Configuration can be set from the computer without removing
the controller from the panel.

Saved configuration data can be sent to the controller from
your computer on your desk.

Easy Data Management
Communication Tool

PROTEM 2

Data monitoring, setting, storage, copy,
transfer, logging, and report creation

L

Front loader communication port
The power to COM-KG is supplied
from the PC via the USB port so no
power supply is necessary.

Simply download "PROTEM2"
from the RKC Instrument web site
(www.rkcinst.com).

Loader communication cable
Length : 1.5m
Model code for cable only :
W-BV-05-1500
USB communication
converter

COM-KG
+ Sold separately (Without loader communication cable)
A Length :1m

COM-KG-4
(With loader communication cable)
-KG-N

B

A PLC special protocol (MAPMAN) function becomes a Master
Unit to PLC, and automatically stores temperature data into
registers in a PLC. This enables easy handling of temperature
control system to the exiting PLC system is available.

MITSUBISHI
MELSEC series
S Program less
connection

r i RS-422A/RS-485

(MITSUBISHI PLC Protocol :
QnA compatible, 3C frame (type 4))

1-90
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Ramp/Soak Temperature/Process Controller PZ400/ 900

QO Specifications I

1-91

Input

Input
Universal input
a) Group 1
Thermocouple :K,J,R, S, B, E, T, N (JIS/IEC), PLIl (NBS),
W5Re/W26Re, PR40-20 (ASTM), U, L (DIN)
«Influence of external resistance : Approx. 0.18uV/Q
«Input break action : Up-scale / Down-scale (Selectable)
RTD : Pt100 (JIS/IEC), JPt100 (JIS)
«Influence of input lead resistance : Approx. 0.006[%/Q] of reading
«Maximum 100Q per wire
«Input break action : Up-scale
Low voltage : 0 to 10mV DC, 0 to 100mV DC
«Input break action : Up-scale / Down-scale (Selectable)
b) Group 2
High voltage : 0 to 1V DC, 0 to 5V DC, 1 to 5V DC, 0 to 10V DC,
-5to +5V DC, -10 to +10V
«Input break action : Value around 0V
c) Group 3
Current : 4 to 20mA DC, 0 to 20mA DC
«Input break action : Value around OmA

Sampling Time
0.05 sec

Input Digital Filter
0.1 to 100.0 sec (OFF when 0 is set.)

PV Bias
-span to +span

PV Ratio
0.500 to 1.500

Inverting the Input
If the instrument is a current/voltage input type, the proportional
relation between the input current (voltage) and the displayed value
can be inverted.

Square Root Extraction
Equation : PV = /(Input value x PV ratio + PV bias)
Low level cut OFF : 0.00 to 25.00% of span

Performance

Measuring Accuracy
a) Thermocouple
Type:K, J, T,E, U, L
Less than -100°C (-148°F) : £1.0°C [1.8°F] [Approximate value]
-100 to 500°C (-148 to 932°F) : +0.5°C [0.9°F]
More than 500°C (932°F) : +0.1% of Reading
Type : N, S, R, PLII, W5Re/W26Re
Less than 0°C (32°F) : #2.0°C (3.6°F) [Approximate value]
0 to 1000°C (32 to 1832°F) : +1.0°C [1.8°F]
More than 1000°C (1832°F) : £(0.1% of Reading + 1 digit)
Type : B
Less than 400°C (752°F) : +70.0°C [+126°F] [Approximate value]
400 to 1000°C (752 to 1832°F) : £1.4°C [2.5°F]
More than 1000°C (1832°F) : +0.1% of Reading
Type : PR40-20
Less than 400°C (752°F) : +20.0°C [+36°F] [Approximate value]
400 to 1000°C (752 to 1832°F) : £1.0°C [2.5°F]
More than 1000°C (1832°F) : +0.1% of Reading
Cold junction temperature compensation error
10.5°C (0.9°F) [at 23°C +2°C(73.4°F+3.6°F)]
Within £1.5°C (+ 2.7°F
[Between -10 and +55°C (14 to 131°F)]
b) RTD
Less than 200°C (392°F) : +0.2°C [0.4°F]
More than 200°C (392°F) : +0.1% of Reading
c) DC voltage and DC current
+0.1% of span
*Display accuracy:ls equal to the above accuracy with the value below
the minimum resolution rounded up
*Close horizontal mounting error : +1.5°C (+2.7°F)

Insulation Resistance
More than 20MQ (500V DC) between measured terminals and ground
More than 20MQ (500V DC) between power terminals and ground

Dielectric Strength
1500V AC for one minute between measured terminals and ground
1500V AC for one minute between power terminals and ground

Program

Control

Control Method
a) Brilliant 11 PID control
+Available for reverse and direct action.
b) Brilliant PID control (Heat/Cool type)
c) Position proportioning control without feedback resistance.
+a), b), c) is selectable.

Function
Autotuning, Level-PID autotuning, Startup tuning, Proactive function,
Level PID function (8 levels), Control mode selection (Reset, Program
control, Fix control, Manual control)

Major Setting Iltem
Set value, Proportional band, Integral time, Derivative time,
Deadband/Overlap, Control response, Ramp-to-setpoint, Output
limiter, Cool-side output limiter, ,Output change rate limiter, Proportional
cycle time, Manual reset, Output at control stop mode

Output (OUT)

Number of Storage : Program pattern : Max. 16 patterns

Segments : Max 16 segments per pattern
« Pattern linkable

1 to 10,000 repeats

« Continuous repeat when set to 10,000.

0 hr 0 min to 199 hs 59 min or 0 min 0 sec to 199 min 59 sec
Time signal output (4 points), Pattern end
output (Available time setting) , Program start

selection (Zero start, PV start), Hold, Step,
Wait, Pattern copy

Pattern repeat :

Segment time :
Other function :

Relay contact output [OUT1, OUT2]

a) Contact type : OUT1 : 1c contact, OUT2 : 1a contact

250V AC 3A, 30V DC 1A (Resistive load)

b) Electric life : 300,000 operations or more (Rated load)

¢) Mechanical life : 50,000,000 operations or more (Switching: 180 times/min)
Relay contact output [DO1 to DO4]

a) Contact type : 1a contact, 250V AC 1A, 30V DC 0.5A (Resistive load)

b) Electric life : 150,000 operations or more (Rated load)

¢) Mechanical life : 20,000,000 operations or more (Switching: 180 times/min)
Voltage pulse output [OUT1, OUT2]

0/12V DC (Load resistance : More than 500€2)
Voltage pulse output [OUT3]

0/14V DC (Load resistance : More than 600€2)
Current output [OUT1, OUT2, OUT3]

4 to 20mA, 0 to 20mA (Load resistance : Less than 500€2)
Continuous voltage output [OUT1, OUT2]

0to 5V DC, 1to 5V DC, 0 to 10V DC (Load resistance : More than 1k<2)
Transistor output [OUIT1, OUT2]

a) Load voltage : Less than 30V DC

b) Load current : Less than 100mA
OUT1 to OUT3 : Control output, Analog retransmission output, Event,

Heater break alarm, Control loop break alarm, RUN status,
MAN status, FAIL
DO1 to DO4 : Time signal, Pattern end signal, Event, Heater break alarm,
Control loop break alarm, RUN status, MAN status, FAIL

OUT3 (Optional) : Voltage pulse, Current output (Universal output)

Loader communication (Standard)

Protocol : ANSI X3.28 sub-category 2.5 A4
Communication speed : 38400bps

Connection : 1 unit

Method of connection : Exclusive cable (COM-K2)

Event (Alarm)

Number of Event Setting
Up to 4 points (Event 1 to 4)

Alarms
Type : Process high, Process low, Process high/low*1, Deviation high,
Deviation low, Deviation high/low*1, Band*1, Set value high,
Set value low, Set value high/low, MV value high (Heat/Cool),
MV value low (Heat/Cool), FBR input
*1: Two types of alarm settings are field-selectable.
1. Independent high and low settings.
2. Common high/low setting
(Factory setting, unless specified in alarm code when ordering)
* Hold/Re-hold action, Delay timer, Energized/de-energized
action, Interlock (latch) function, Alarm lamp ON condition
available.

(Optional)

Control loop break alarm (LBA)
LBA time : 0 to 7200 sec (LBA is OFF when 0 is set.)
Dead band : 0 to input span

Heater break alarm (HBA)
a) Number of alarm : 2 points (1 point per CT input)
b) CT input range : CTL-6-P-Z : 0.0 to 10.0A (High accuracy type)
CTL-6-P-N : 0.0 to 30.0A
CTL-12-S56-10L-N : 0.0 to 100.0Ab)
c) Setting range : 0.0 to 100.0A

Digital Input (Optional)

Number of Inputs : Up to 6 points (DI 1 to 6)

Input Rating : Non-voltage contact input

Functions : Run, Reset, Direct/Reverse action, HOLD reset,
Step, Autotuning ON/OFF, Setting data Unlock/Lock
Interlock release, Peak/Bottom hold reset

Feedback resistance (FBR) input  (Optional)

Resistance value : Standard : 100 to 10kQ (factory default 135Q)
Sampling time: 0.5 sec



Ramp/Soak Temperature/Process Controller PZ400/ 900

QO Specifications EEEG—

Communications (Optional)

Communication method :
Communication speed :

RS-485, RS-422A
2400, 9600, 19200, 38400, 57600 BPS

Protocol : ANSI X3.28(1976) 2.5 A4
MODBUS, PLC communication (MAPMAN)
Bit format : Start bit : 1,

Data bit : 7 or 8 «For MODBUS 8 bit only
Parity bit : Without, Odd or Even
Stop bit: 1 or 2

Maximum connection : 31 units

General Specifications

Waterproof/Dustproof (Optional)
P65 (IEC60529)
» Waterproof/Dustproof protection only effective from the front in panel
mounted installation.
« When the front loader connector cover is not installed: IPO0O

Supply Voltage
a) 85 to 264V AC (Including supply voltage variation)
[Rating : 100 to 240V AC] (50/60Hz selectable)
b) 20.4 to 26.4V AC (Including supply voltage variation)
[Rating : 24V AC] (50/60Hz selectable)
¢) 20.4 to 26.4V DC (Ripple rate 10% p-p or less) [Rating:24VDC]

Power Consumption
a) 100 to 240V AC type

PZ400 : Max. 10.1VA (240V), Rush current : Less than 13.3A
PZ900 : Max. 10.9VA (200V), Rush current : Less than 13.3A

b) 24V AC type

PZ400 : Max. 6.9VA (24V), Rush current : Less than 16.3A
PZ900 : Max. 7.4VA (24V), Rush current : Less than 16.3A

c) 24V DC type
PZ40

0 : Max. 175mA (24V), Rush current : Less than 11.5A

PZ900 : Max. 190mA (24V), Rush current : Less than 11.5A

Operating Environments : -10 to 55°C [14 to 131°F]
510 95% RH.

Absolute humidity : MAX. W.C 29.3g/m3 dry

air at 101.3kPa.

Memory Backup : Backed up by non-volatile memory (FRAM)
« Data retaining period : Approx. 10 years

» Number of writing : Approx. 1,000,000,000,000,000 times.

(Depending on storage and operating conditions.)

Net Weight : PZ400 : Approx. 221g, PZ900 : Approx. 291g

External Dimensions (W x H x D
PZ400 : 48 x 96 x 65mm, PZ900 : 96 x 96 x 65mm

Compliance with Standards
a) UL : UL61010-1
b) cUL : CAN/CSA-C22.2 No.61010-1

¢) CE Mark : LVD: EN61010-1, EMC: EN61326-1, RoHS: EN50581

d) RCM : EN55011

\\ External Dimensions and Rear Terminals YT

PZ400
X
| N
3%
48 N
2 Panel Cutout
&I: 1 77I—|
&
©| O o
°’ S| %
N
)
T I
1'1 o
53 65 45*8'6ﬁ
7 76 (Panel thickness must be

between 1 to 10mm)
*1: Rubber packing for waterproof/dustproof.

96

PZ900

®

>

2 Panel Cutout

N

o
[sp}

<l

o|+| <£°
o
)

| 1 92+0.8 25}
5.3 65 I 0
7 76 (Panel thickness must be

*1: Rubber packing for waterproof/dustproof.

between 1 to 10mm)

*2: Terminal cover. *2: Terminal cover. (*) Optional CT : Current transformer for heater break alarm
No Description No Description No Description
e PZ400 e PZ900 12 D%y 250 —* Output3 () |43 — Digital output 2
Jay2ov 24 | Power supply \/(oon;J Is)me/ Ml ReP ezt
u
o [EeIRe]| |1l HoE[o]ff [2[=y —- 26| —- Current |14 Sutpdt e
Jo = ool [2[e B[] = -+ Output 2 (0UT2) (|[27 O[5 — Digital output 3
o lrolHolf (ol QIO || [ngl | k|, Digial input || | v Relo boniact
FolEolFo])| [T AOlol] 4] T @ o |6 ] | 28| —o- (Ditto6) 116 —~ AN
oA ool [Fol S 5T~ ot TEUT) |29 onos |17 T
o[ © O[] ® o[ © O[] S]] NO (1) Relay contact output 30 18 _?| Relay contact
O 61 © [[s] © T© S @ [[[1e] @ 6 —- (2) Voltage pulse/Current/Voltage Non voltage output
ERIRCEA = L 3\ (3) Transistor contact input COM Open|(A) CT1.CT2
8] © [ © [0 @ 18] © | B2 © |0 @] | 7 31 —o 19 penl(A) CT1,CT2,
oo © ol 5O ol H_ @ ® _ c_T'1—| ©) input (")
e IR A2 LA L) T | — Digital output 1 (DQ/32| — > O |20 =y, =8 w |(B) Feedback
1 © [ O[] O] |l © B @ [|2[ © NG et T2 resistance
_?| Rel tact outout DI6 Communication ) Close input
O [FO =[] -1 H O[] |9 elay contact output ||33| —o o R(B) 21 NS inpu
AO[HOI[O]]f f-[@]] S ON=[O 4 A Measured input 1 ||34| —Js¢ s6 8; Redoon |22
1 & B —r*| (1) Thermocouple 35| —{TRA) T(A) 23
> B —L (g) \STI't3 /C t TR
12| G By @-| (3 Votage/Current |136] HTREI 7 TE®) 24
(" Current transformer for heater break alarm (HBA)  (Sold separately) " (~ Terminal cover (Sold separately) \ ( Front cover (Sold separately) )
Model code Type Model Code Type Model Code
| CTL6P-N(0to30A) PZ400/900 |KFB400-58 2%88 KRB400-36
CTL-12-S56-10L-N (0 to 100A) (Unit : mm) KRB900-36
CTL-6-P-N CTL-12-S56-10L-N CTL-6-P-Z (0 to 10A)
__Approx.130 25 [ Approx.100 40 (U.R.D.Co. LTD product)
1
Z)L=ll=-= =0 7
Z)D=‘ 3:|=u=‘
PZ900 =3
\—U="=‘=|:|§ L Pz400 (PZ900 uses 2 unit) L PZ400 PZ900

1-92

9
Q
=
L
(@)
o)
=]
=
o
)
@




Ramp/Soak Temperature / Process Controller PZ400/ 900

\\ Model and Suffix Code ¥ GGG

Input range code table I
(Universal input, Field-programmable)
Thermocouple

1-93

Model and Suffix Code

Specifications

PZ400 (PV display: Green, 48 x 96mm 1/8 DIN Vertical size)
PZ401 (PV display: White, 48 x 96mm 1/8 DIN Vertical size)
PZ900 (PV display: Green, 96 x 96mm 1/4 DIN size)
PZ901 (PV display: White, 96 x 96mm 1/4 DIN size)

@

@0 0 ®®
oo ooO«=0000/0

©

Control Method

PID control with AT (Reverse action)

PID control with AT (Direct action)

Heat/Cool PID control with AT

Heat/Cool PID control with AT for extruder (Air cooling type)
Heat/Cool PID control with AT for extruder (Water cooling type)
Position proportional PID control with AT (Reverse action)
Position proportional PID control with AT (Direct action)

@
O
F
D
G
A
W
4
C

Input and range

Output 1 (OUT1)

See Input range Code Table

Not supplied

Relay contact output

Voltage pulse output (0/12V DC)
DC mA,V See Output Code Table
Transistor output

Output 2 (OUT2)

Not supplied

Relay contact outpu

Voltage pulse output (0/12V DC)
DC mA, V

Transistor output

Power supply

24V AC/DC
100 to 240V AC

Digital output

Digital output 1 point
Digital output 4 points

Option 1

Not supplied

CT input 2 points (CTL-6-P-N) 0 to 30A

CT input 2 points (CTL-12-S56-10L-N) 0 to 100A
CT input 2 points (CTL-6-Z) 0 to 10A

Feedback resistance input (FBR)

Option 2

| Output 3 (OUT3) + Digital input 1 to 6 (DI1 to 6)

Not supplied

Output 3 (OUT3)

Digital input 1 to 6 (DI1 to 6)

Communication RS-422A

CommunicatonRS-485 |
Output 3 (OUT3) + Communication RS-422A

Output 3 (OUT3) + Communication RS-485

Output 3 (OUT3) + Digital input 1 to 6 (DI1 to 6) + Communication RS-422A
Output 3 (OUT3) + Digital input 1 to 6 (DI1 to 6) + Communication RS-485

oow>»zZ

—ITomm

Waterproof/

® Dustproof

Not supplied
Waterproof/Dustproof protection (IP65)

@ [Quick start code

No quick start code (Default setting)
Specify quick start code (DO type)

< Default setting of Output 1 (OUT1), Output 2 (OUT2)>
* Qutput 1 : Control output

« Output 2 : Heat/Cool

ID control : Cooling side output

Position proportioning PID control : Closing side output

PID control :

Output 2 < Code 4 to 8 > : Analog retransmission output (PV)

Output 2 < Code M, V, B > : Control output
Output signal code table X

[4]0-5VDC[5]0-

10VDC[6]1-5VDC [7]0-20mADC [8]4-20mADC |

Quick Start Code 1IN

Quick start code %%88 _% Digital output function code table
— A | Deviation High
@| Digital output 1 | None N B[ Deviation Low
function See Digital output function code table |[] C | Deviation High/Low
Digital output 2 | None N and _ _
@] function See Digital output function code table| (] Deviation High with Hold _|
— N De\(|at|on pr with I-_Iold
| Digital output 3 | None : G_[ Deviation High/Low with Hold
function See Digital output function code table ] H | Process High
@| Digital output 4 | None N J | ProcessLow
function See Digital output function code table 0 E ;FOCGSS %
When “Communication” is not specified rocess Low with Hol
as an option, only “N: None” is selectable N P_| Heater Break Alarm 1 (HBA1)
| as the communication protocol. g jeat‘erl EreakBAlaLmAlz ( (K'\BZ&)
©®| Communication 'ANSI/RKC standard protocol i £ Ec;)\r;Lro oop Break Alarm
MODBUS protocol V_[Set value High
PLC communication: MITSUBISHI W | Set value Low
MELSEC series special protocol 1 :'S 1
2 | TS2
3 |TS3
4 [TS4
5 | OR output of TS1 and TS2
6 | Pattern End
7 | RUN status
TS : Time signal
Measured Range (Universal Inputs)
Input Measured range Input Measured range
K |-200.0 to +400.0°C, -328.0 to +752.0°F PLII 0.0 to 1390.0°C, 0.0 to 2534.0°F
—3888 to +186200(‘:’:C,ég§8d0 to +22002.'9°F W5Re/W26Re | 0 to 2300°C, 0 to 4200°F
-200.0 to +400.0°C, -328.0 to +752.0° R Tolk g
J 150070 to +1200.0°C. -328.0 to +2192.0°F u 200.0 to +6£)0.0 C, -328.0 to°+1 112.0°F
S S L 0.0 t0 900.0°C, 0.0 to 1652.0°F
T [-200.0 to +400.0°C, -328.0 to +752.0°F 5 g
g g PR40-20 [0 to 1800°C, 0 to 3200°F
S [-50.0to +1768.0°C, -58.0 to +3214.0°F 200.0 to +850.0°C, -328.0 10 +
R [ -50.0 to +1768.0°C, -58.0 to +3214.0°F 20005 tox1562.0°F
= s Pt100  [-100.00 to +100.00°C, -148.00 to +212.00°F)
E |[-200.0 to +1000.0°C, -328.0 to +1832.0°F 0.00 to 50.00°C. 32. 00 to 122.00°F
B [0.0to 1800.0°C, 0.0 to 3272.0°F -200.0 to +640.0°C, -328.0 to +1184.0°F
N_[0.0to 1300.0°C, 0.0 to 2372.0°F JPt100 | -100.00 to +100.00°C, -148.00 to +212.00°F)
0.00 to 50.00°C. 32.00 to 122.00°F

Input Range Code
0 to 200°C K01
0 to 400°C K02
0 to 600°C K03
0 to 800°C K04
0 to 1200°C K06
K 0 to 1372°C K07
-199.9 to +300.0°C K08
0.0 to 400.0°C K09
0.0 to 800.0°C K10
0 to 300°C K14
-200 to +1372°C K41
-200.0 to +1372.0°C | K42
0 to 800°F KA1
0 to 1600°F KA2
0 to 2502°F KA3
0 to 200°C Jo1
0 to 400°C Jo2
0 to 600°C Jo3
0 to 800°C Jo4
J 0.0 to 400.0°C Jos
-200.0 to +1200.0°C | J29
0 to 800°F JA1
0 to 2192°F JA3
0 to 400°F JAG
-199.9 to +400.0°C | TO1
T -199.9 to +100.0°C | T02
-100.0 to +200.0°C | T03
-200.0 to +400.0°C | T19
S -50 to +1768°C S06
-50.0 to +1768.0°C | S07
0 to 1600°C RO1
R -50 to +1768°C R0O7
-50.0 to +1768.0°C| RO08
0.0 to 1600.0°C | R09
E 0 to 800°C EO1
0.0 to 800.0°C E23
B 0 to 1800°C B03
0.0 to 1800.0°C B04
N 0 to 1300°C NO02
0.0 to 1300.0°C NO5
LI 0 to 1300°C A01
0.0 to 1300.0°C A05
e 0 to 2300°C wo3
0 to 1800°C F02
PRA020 0to 3200°F | FA2
u -199.9 to +600.0°C | UO1
L 0.0 t0 900.0°C L04
RTD
Input Range Code
-199.9 to +649.0°C_ | DO1
-100.0 to +100.0°C | D04
-100.0 to +200.0°C | D05
0.0 to 50.0°C D06
0.0 to 100.0°C D07
0.0 to 200.0°C D08
Pt100 0.0 t0 300.0°C__| D09
0.0 to 500.0°C D10
-199.9 to +600.0°C_ | D12
-200.0 to +200.0°C | D21
0.00 to 50.00°C D27
-100.00 to +100.00°C | D34
-200.0 to +850.0°C | D35
-199.9 to +999.9°F | DA1
0.0 to 500.0°F DA9
0.0 to 200.0°C P08
JPt100 |-100.00 to +100.00°C | P29
-200.0 to +640.0°C | P30
DC Current - voltage
Input Code Range
0to 10mvV DC | 101
0 to 100mV DC | 201 | Scale range and
0to 1V DC 301 | decimal point are
Qsvoc Laot | pogmale
I
01010V DC_— 2% 19999 10r09099
0to 20mADC | 701
4to 20mADC | 801 Factory set \galue
-10to +10v DC | 904 | 0010 100.0%
-5to +5V DC 905




Ramp/Soak Process/Temperature Controller PF9OO

PF900

CERN &

O General Description I

The PF900 is a powerful ramp/soak controller with a large program storage capacity of 1024 segments (99 patterns with 10 segments each to
10 patterns with 99 segments each). This 1/4 DIN controller offers guaranteed soak for precise, critical temperature control requirements. With
a 10.1% accuracy, 0.1 sec. sampling time, five digit display, universal input and multi-level PID or segment PID, this instrument is adaptable to a
wide range of process applications. Standard features include three mode operation, four digital inputs, four digital output and Wait functions,

temperature alarms, and constant slope PV start.

Some of the optional features include analog outputs and digital communications.

" Features T

Y¢ £0.1% high accuracy

Y¢ Five digit display

v Three control modes

Y Large program storage

¢ Heat/Cool PID with autotuning
¥ PV start selection

igh Intensity Display

All necessary information is visible on the easy-to-read front
display.

Program/Segment

remaining time display H

(Unit: hour:min/min:sec) H
Time signal/
Digital output
indicators

Running pattern/
Segment display

Gradient
state display

Output bargraph display

Large Memory

The PF900 can store up to 1024 segments (99 patterns with
10 segments each to 10 patterns with 99 segments each).

« 32 patterns by 32 segments, yet all patterns are linkable to
form a large program)

New control algorithm
RSS (Ramp Soak Stabilizer)

A newly developed control algorithm designed exclusively for
ramp/soak controls improves follow-up performance while
simultaneously suppressing overshoot at the transition from
ramp to soak.

Suppress overshoot \

Ramp Soak

Two types of signal modes

You can select a pattern mode that works within the pattern or
a segment mode that works within the segment.
(Please specify one of the two)

Time signal output
Pattern

TS11
TS8
Segment signal output
Segment
TS1 ,gl, —
TS :

Level-PID or Segment PID

Select the best PID option for your application. The set values
are stored in 8 stage levels or in 8 memory groups.

<Level-PID>
°c] Max.8 stage levels
Level 4 : PIB1 77777 L
Full scale Level 3 : PIE L \— —
Level 2 : PID1
Level 1: PID1
Time—~

<Segment PID>

— Time

I |
"PID T PID TPID 'PID PID' PID © PID ' PID
No.1  No.2 No.3 No.4No.5 No.6 No.7 No.8

Max.8 memory groups

1-94
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Ramp/Soak Process/Temperature Controller PF 9 O O

" Features I

, Collaborative program operation
Numerous 1nputs and outputs (Inter-controller communication)

— Up to 4 slave instruments (FB/RB series and PF900/901) can be

A@OMTDrEﬂjl;n'cat'on connected via exclusive communication port.

s communication o : : : : St : :
Inter-controller communication Up to 3 points Digital c?mmttjtr_ncatl;)p g]v%s |sioli'ated con;mlllmlcatlon without setting

. . error, ratio setting of individual slave controller, memory area
Universal input RS-232C/422A/485 . .
P / Output (OUT1) selection and Run/Stop switchover.
— Control output (Heat control,
Onnnn. Ea

Thermocouple « RTD
DC voltage * DC current —> |800oon Cool control, Heat/Cool control,

= Position proportioning control)
Output p[rogram, Retransmission
output, Time signal

com2

) (Inter-controller
Up to 11 points COM)

Digital input ) == Up to 12 points RS-485 (MODBUS)
Patiorn No salection v sl > ( Digital output comt | [comt comt | comt
Pattern set « WAIT release « fRS- 485 Event, Heater break alarm, Loop
BiRiERRasR e ) PR S ol
Loader communication Qom’mqnication failhre, FB100 100 100 10
Fotem and uput 1 Save)  (Gave)  (Save)  _(slave)

Maximum of 3 point program pattern ﬂ AN L

i « Memory area needs to be selected on FB series.
Outputs (Output program function) « If you use FB400, FB900 or PF900 for a slave device, please select Communication 1.

Communication protocol among slave devices is Modbus.

Up to 3 analog outputs can be used to control three types of * Models available as a master device
. . PF900/PF901 : Suffix codes for communication : W, X, or Y
devices (such as a motorized valve). * Models available as a slave device
Combining time signal outputs allows programming for complex FB100 : Optional codes : E, F, H,orJ
. . FB400/FB900 : Suffix codes for communication : 5 or X
applications. RB100/RB400/RB500/RB700/RBI00 : Suffix codes for communication : 5, 6, B or C

PF900/901 : Suffix codes for communication : 5 or X
Time signal output

A | 100%
ourt_outpat 1]
A | 100%
ouT2 OlT ng 0%
Anal %
B d

Easy data management  Front loader interface

The PF900 comes with a front loader port and programming tool
making complicated programming visual and simple to place on a
PC. Downloading or Uploading large numbers of set values can be
achieved with ease.

MoN G L N A R R
USB communication

Catalytic t converter
« Sold separately
Steam ———— — COM-KG-3
Warm water 3 (With loader communication cable)
Motorized Ventilation COM-KG-N )
Output valve valve (Without loader communication cable)
(%)
USB port COM-KG
ouT1 i - ) -

(Loader cable)

(USB cable comes with COM-KG) Model code for cable only :
ouT2 (Complete with loader communication W-BV-03-1500
ouT3 cable for PF900)

Segment! Segment  Segment!} Segment  1iMe
1 2 3 4

PV Start

There are four types of PV start available on the PF900.

Memory group

Set values of P, |, D, event, segment wait, time signal, program
pattern output can be stored in memory groups and can be
called up for a segment to be set.

When ramp/soak control is started:
PV start 1: Time of segment 1 is not changed whatever the PV

setting.
+ PID memory : 8 groups PV start 2: Time of segment 1 will be shortened to keep the slope
Setting items: of segment 1.

Proportional band, Integral time, Derivative time, Control response PV start 3: PF900 will search pattern for value that is the same as
parameter, Cool side proportional band, Cool side integral time, Cool PV and go to that part of the pattern. Control status
side derivative time, Deadband/overlap, Neutral zone, Manual reset, will be at Hold untll_operator presses Run key to start
Output limiter (high/low), Cool side output limiter (high/low), ON/OFF pattern from that point. _
differential gap (high/low), LBA time, LBA headband PV start 4: PF900 will search pattern for value that is the same as

PV and go to that part of the pattern. Control status
will be at Run and the instrument will start pattern
from that point.

» Event memory : 8 groups
Setting items: Event 1 to 4
» Segment wait memory : 8 groups

Setting items: PV start 1 PV start 2 PV start 3/4
Wait zone, Wait release trigger, Timeout for wait (Fixed time type) (Time shortening/constant (Time shortening/
« Time signals memory : 16 groups ‘ . slope type) ‘ pattern search type)
Setting items: P\ 1 1 /
Time signal output destination, starting segment, time signal starting [
time, end segment, time signal end t 1 |
» Program pattern output : Up to 99 points , < 3 3
Setting items : Output program 1 to 3 ’ h h ‘ : :
0 Time 0 Time

1-95



Ramp/Soak Process/Temperature Controller PF9OO

Q Specifications G

Input

Input
Universal input
a) Temperature, Current, Low voltage input group
Thermocouple :K,J,R,S, B, E, T, N (JIS/IEC), PLII (NBS),
W5Re/W26Re (ASTM), U, L (DIN)
Pt40%Rh-Pt20%Rh
«Influence of external resistance : Approx. 0.2uV/Q
«Input break action : Up-scale / Down-scale (Selectable)
RTD : Pt100 (JIS/IEC), JPt100 (JIS)
«Influence of input lead resistance : Approx. 0.01[%/Q] of reading
*Maximum 10Q per wire
«Input break action : Up-scale
Low voltage : 0 to 1V DC, 0 to 100mV DC, 0 to 10mV DC,
-1to 1V DC. -100 to +100mV DC, -10 to +10mV DC
«Input break action : Up-scale / Down-scale (Selectable)
b) High voltage input group
High voltage : 0 to 5V DC, 1 to 5V DC, 0 to 10V DC
-5to +5V DC, -10 to +10V DC
«Input break action : Uncertain (indicates a value around 0V)
c) Current : 4 to 20mA DC, 0 to 20mA DC
«Input break action : Uncertain (indicates a value around OmA)

Sampling Time
0.1 sec
* 0.05sec or 0.25sec is available.

Input Digital Filter
0.1 to 100.0 sec (OFF when 0 is set.)

PV Bias

-span to +span
PV Ratio

0.001 to 9.999

Square Root Extraction
Equation : PV = O (Input value x PV ratio + PV bias)
Low level cut OFF : 0.00 to 25.00% of span

Performance

Measuring Accuracy
a) Thermocouple
Type : K, J, T, E, N, PLIl, U, L
Less than -100°C (-148°F) : +1.0°C (+1.8°F)
-100 to 500°C (-148 to 932°F) : +0.5°C (+0.9°F)
More than 500°C (932°F) : £0.1% of Reading
Type : N, S, R, W5Re/W26Re
Less than 0°C (32°F) : +2.0°C (+3.6°F)
0 to 1000°C (32 to 1832°F) : £1.0°C (+1.8°F)
More than 1000°C (1832°F) : +0.1% of Reading
Type: B
Less than 400°C (752°F) : £70.0°C (+126°F)
400 to 1000°C (752 to 1832°F) : +1.4°C (+2.6°F)
More than 1000°C (1832°F) : +0.1% of Reading
Type : PR40-20 (Pt40%Rh-Pt20%Rh)
Less than 400°C (752°F) : +20°C (+36°F)
400 to 1000°C (752 to 1832°F) : £10°C (+18°F)
More than 1000°C (1832°F) : +0.1% of Reading
Cold junction temperature compensation error
+1.0°C (1.8°F) [at 5 to 40°C (41 to 104°F)]
Within £1.5°C (+ 2.7°F)
[Between -10 and 5°C (16 to 41°F), 40 and 55°C (104 to 122°F)]
b) RTD
Less than 200°C (392°F) : +0.2°C (+0.4°F)
More than 200°C (392°F) : +0.1% of Reading
c) DC voltage and DC current
+0.1% of span

Insulation Resistance
More than 20MQ (500V DC) between input terminals and ground
More than 20MQ (500V DC) between power terminals and ground

Dielectric Strength
1500V AC for one minute between input terminals and ground
1500V AC for one minute between power terminals and ground

Control

Control Method
a) Brilliant Il PID control
« Available for reverse and direct action.
b) Brilliant PID control (Heat/Cool type)
c) Position proportioning control
+ Available for reverse and direct action.
« Position proportional control can be used with/without FBR
(feedback resistance) input.
+a), b), c) is selectable.

Autotuning Method
a) For PID control or position proportioning control
b) For Heat/Cool PID control (For extruder, air cooling type)
c¢) For Heat/Cool PID control (For extruder, water cooling type)
d) For Heat/Cool PID control

Autotuning with auto soak detect
This is a function to search program soak areas and perform autotuning
in the order of segments at the time of reset.
« This feature is enabled/disabled for ramp segment.

Major Setting Range
Set value : Same as input range.
Proportional band : 0 (0.0/0.00) to input span (°C,°F) (for temperature input)
0.0 to 1000.0% of input span (for voltage/current input)
(ONJ/OFF control when P = 0)
Differential gap at ON/OFF control
(High/Low individual setting)
Temperature input : 0 (0.0/0.00) to input span (°C,°F)
Voltage/Current input : 0.0 to 100.0% of input span
Integral time : 0 (0.0) to 3600 (3600.0)sec. (selectable)
(PD control when | = 0)
Derivative time : 0 (0.0) to 3600 (3600.0)sec. (selectable)
(PI control when D = 0)
Cool-side proportional band :
1(0.1/0.01) to input span (°C,°F) (for temperature input)
0.1 to 1000.0% of input span (for voltage/current input)
Cool-side integral time :
0 (0.0) to 3600 (3600.0)sec. (selectable)
(PD control when | = 0)
Cool-side derivative time :
0 (0.0) to 3600 (3600.0)sec. (selectable)
(PI control when D = 0)
Deadband/Overlap :
-span to +span (Temperature input)
-100.0 to +100.0% of span (Voltage, Current input)
Control response : Slow, Medium, Fast
Output limiter : -5.0 to +105.0% (High/Low individual setting)
Cool-side output limiter :
-5.0 to +105.0% (High/Low individual setting)
Proportional cycle time :
0.1 to 100.0 sec.
Cool-side proportional cycle time :
0.1 to 100.0 sec.
Manual reset : -100.0 to +100.0% of proportional band
Output atreset:  -5.0 to +105.0% (Heat and cool sides are individual setting.)
Overlap/deadband reference :
0.0 to 1.0 (heating reference at zero)
Undershoot suppression factor (USS) for cooling :
0.000 to 1.000
Ramp/soak stabilizer (RSS) :
0.0to 1.0
« Selectable from enabled/disabled.
Level-PID a) Number of levels: 8 levels (PID groups 1 to 8)
b) Level setting range:
Low limit of input range to high limit of input
range (level settings 1 to 7)
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Motor Valve Control (position proportioning control type only)
Motor time : 5 to 1000 sec. (full open to full close)
Integral output limiter :

OFF, 0.1 to 200.0% of control motor time
Neutral zone : 0.1 t0 20.0%
Differential gap :  50% of neutral zone (Fixed)
Valve action at RESET state :

a) CLOSE : OFF, OPEN : OFF

b) CLOSE : ON, OPEN : OFF

c) CLOSE : OFF, OPEN : ON

«a), b), c) is selectable.

Program

Time Accuracy : 10.01% of reading or input sampling time
(Whichever is larger)
Storage Program Pattern : Max. 99 patterns
Storage Segments :  Max. 1024 segments
* Up to 99 segments per pattern.
« Supplied with hold, step, fast forward, fast
rewind features

Time Setting : 0 hr 0 min to 500 hs 00 min

or 0 min 0 sec to 500 min 0 sec
Segment Repeat : 1 to 9999 repeats

* Repeat is disabled when set to 1.
Pattern Repeat : 1 to 10000 repeats

« Continuous repeat when set to 10,000
Linkable Patterns : 0 to 99 patterns

« No pattern link when set to zero
Pattern End Output Time :0 hr 0 min to 500 hs 00 min
or 0 min 0 sec to 500 min 0 sec
« Output remains on when set to zero.
Time Signal Memory group Number
O0to 16
» No assigned groups when set to zero.
Program Starting Mode
a) Starts from a desired value (SV after reset)
b) Starts from a desired measured input (Time fixed)
c) Starts from a desired measured input (Time shortened)
d) Intersection of measurement input and pattern is searched and starts
from there. (HOLD status when started)
e) Intersection of measurement input and pattern is searched and starts
from there. (RUN status when started) 1-96
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WAIT Status at The Time of Program Start
WAIT condition memory number : 0~8
» No WAIT when set to zero.

« Selectable from release by wait zone, contact input (trigger), and timeout.

WAIT Function :

a) Wait zone (upper)
1) Temperature input: 0 (0.0/0.00) to 200 (200.0/200.00) (°C,°F)
2) Voltage/current input: 0.0 to 20.0% of input span
* Wait function off when set to zero

b) Wait zone (lower)
1) Temperature input: -200(-200.0)~0(0.0) (°C,°F) or -199.99~0.00 (°C,°F)
2) Voltage/current input: 20.0~0.0% of input span
« Wait function off when set to zero

c) Wait timeout
(Time counting resumes unconditionally after the set time has elapsed)
0 hr 0 min to 500 hs 00 min or 0 min 0 sec to 500 min 0 sec
* Function is disabled when set to zero.

Pattern End Output :
* DO can be assigned (turns on for 0.5 second for each pattern repeat.

Time Signal Output :
Time signal or segment signal, whichever is specified.
a) Time signal
1) Number of outputs: 8 (TS1 to TS8)
2) Output assignment: Up to 12 (including 4 relays), assignable by
DO

3) Time signal memory group: 16 groups
4) Number of memory storage: 16 groups X 16 memories
5) Number of storage memory: 1 to segment No. (max = 99)
6) Starting time: 0 hr 0 min to 500 hs 00 min or
0 min 0 sec to 500 min 0 sec
7) Ending segment:
1 to segment No. (max = 99), however, ending segment must be
equal to or larger than the starting segment.
8) Ending time: 0 hr 0 min to 500 hs 00 min or
0 min 0 sec to 500 min 0 sec
b) Segment signal:
TS1 to TS8 can be independently turned ON and OFF at each
segment.

Programmed Preset Manual Output (Output program Function)
Fixed value is produced at each segment.
The function is activated by assigning outputs 1 to 3 to the program output.
a) Number of output program patterns:
1 to (128/max. segments number)
For example, in case of 99 segments, it is "1".
* Max. segment No.: Number of segments by number of patterns
multiplied by number of segments.
b) Setting items: Output program 1 to 3 : -5.0 to +105.0%
(Independently adjustable).

Other Features :
Pattern/segment copy function, tag name edit function (for each
pattern), data clear (to initial state), remaining time display of pattern.

Memory Group

Mode Selection

Operation Mode

Reset (RESET), program (RUN), fixed setpoint control (FIX), and
manual control (MAN)
Action when operation mode is selected.

Mode transfer

After transfer

Reset mode| Program control | Fixed setpoint Manual control

PID Memory

a) Memory group No : 0 to 8 (Level-PID is activated when set to zero.)

b) Setting items:
Proportional band, Integral time, Derivative time, Control response
parameter, Cool side proportional band, Cool side integral time, Cool
side derivative time, Deadband/overlap, Neutral zone, Manual reset,
Output limiter (high/low), Cool side output limiter (high/low), ON/OFF
differential gap (high/low), LBA time, LBA headband

Event Memory
a) Memory group No.: 0 to 8 (event off when set to zero)
b) Setting items : Event 1 to 4

Segment Wait Memory
a) Memory group No.: 0 to 8 (wait off when set to zero)
b) Setting items: wait zone, wait release trigger, timeout for wait

Time Signal Memory

a) Memory group No.: 0 to 16 (time signal off when set to zero)

b) Memory No. : 1~16 (16 set points per group)

c) Setting items: Time signal output destination, starting segment, time
signal starting time, end segment, time signal end time.

Program pattern output

a) Pattern Nos.: 1 to (128/max.segment) . Up to 99 segments
b) Segment No.: 1 to max segment value.

c) Setting items : Output program 1 to 3

. . Control starts with
Reset mode Control continues with the the control output at
calculated value of the control. |reset as the manual
setpoint.
S . Output continues
B Control continues | after adtjustmg the
c| Program with the SV for a | final oufput level of
| control . fixed setpoint the program control
o| mode Provide control. to the output level of
o control
% outputat |*1 Output continues after
Al Fixed the time ) adjusting the final
) of reset | Control continues ou{put level of the
setpoint with the SV for a fixed sefpoint control
control program control. to the output level of
manual.
Manual Control continues after bumpless
control transfer to manual output

*1 Program status is retained unless the instrument is reset. If program control is selected, control

starts from the retained status.
« Output may result in a bump in spite of a bumpless transfer action if the selected control mode
is P action, PD action, or ON/OFF action.

Output (OUT)

Number of Main Output
Up to 3 points (OUT1 to OUT3)

Output Function
Control output (MV), Output program, Retransmission output. OUT2
and OUT3 can be used as event outputs.
» See output assignment table for details.

Output Type
Relay output :

Form A contact, 250V AC 3A (resistive load)
Voltage pulse output :

0/12v DC

(Load resistance : More than 600Q, 20mA or less)

*OUT1 can be more than 300Q (40mA or less)
if OUT2 is not used

4 to 20mA DC, 0 to 20mA DC
(Load resistance : Less than 600€2)

Continuous voltage output : 0 to 5V DC, 1 to 5V DC, 0 to 10V DC

0to 1V DC (Assignable to OUT3 only)
(Load resistance : More than 1kQ)

Load voltage : Less than 30V DC,

Maximum load current : Less than 100mA

ON voltage : Less than 2V DC (at 100mA)

Current output :

Open collector output :
(Sink type)

161 » DO1 to DO4 : Standard
Dlgltal OU.tPUt « DO5 to DO12: Optional
Number of Output

Up to 12 points (DO1up to 12 (DO1 to 12)
DO1 to 4 : Relay contact output (Standards)
DO5 to 12 : Open collector output (Optional)

Output Items
Time signal, event, Heater break alarm, Loop break alarm, Input
abnormality, RUN state, FIX mode state, MAN mode status, Ramp
status, Soak status, HOLD status, WAIT status, Pattern end status, AT
status, FAIL, Communication failure, FBR input abnormality

Output Type
a) Relay contact output, Form 1a contact, 250VAC 1A (Resistive load)
b) Open collector output (sink type), Load voltage: 30V DC or less
Allowable load current : 100mA
ON voltage : 2V or less (For maximum load current)

Event (Alarm)

Number of Event Setting
Up to 4 points (Event 1 to 4)

Event type
Process, Deviation, Band, SV, MV

Setting range
Deviation :

Optional

- (Input span) to + (input span)

Differential gap : 0 to input span
Same as input range

Differential gap : 0 to input span
-5.0 to +105.0%

Differential gap : -5.0 to +105.0%

Process, Set value :
MV value :
Output

Freely assignable to digital outputs (DO1 to 12, OUT2, OUT3).
See Output allocation table for details




Ramp/Soak Process/Temperature Controller PF9OO

Q Specifications G

Other Functions
a) Hold function (Valid when power is supplied or when even is started.)
b) Event action selection at the time of abnormal input.
c) Action selection at the time of RESET
d) Delay timer: 0.0 to 600.0 sec.
e) Event minimum ON and OFF time : 0.0 to 600.0 sec
(ON/OFF individual setting)
f) Interlock : Without/With/Switches into the manual mode and stops
control.

Heater break alarm (HBA)
a) Number of CT input: 2 points (1 for each CT input)
b) Input function: Current detector (CT)
c) Input range: CTL-6-P-N: 0 to 30A
CTL-12-S56-10L-N: 0 to 100A
d) Heater current display range:0.0 to100.0A
e) Heater current display accuracy: +5% of input value or +2A
f) Interlock : Without/With/Switches into the manual mode and stops
control.
g) Output method: Freely assignable to digital outputs
h) Action selection at reset status
* Heater break alarm (HBA) is not available for current/continuous voltage output.

Loop break alarm (LBA)
a) LBA time: 0 to 7200 sec. (OFF when set to zero)
b) LBD setting: 0 to input span
c) Interlock : Without/With/Switches into the manual mode and stops
control.
d) Output method: Freely assignable to digital outputs
See output assignment table.
+ Loop break alarm (LBA) is not available for heat/cool PID control

type.

Analog Retransmission Output (Optional)

Number of Outputs
Up to 2 points (3 for program outputs)
» Depends on output assignment.

Output types
Measured value (PV), Deviation (DEV), Set value (SV), Manipulated
output value (MV), Output program value, % of segment time
(Selectable)

Output Signal
Current output : 4 to 20mA DC, 0 to 20mA DC
(Load resistance : Less than 600Q2)
Continuous voltage output : 0 to 1V DC, 0 to 5V DC, 1 to 5V DC, 0 to 10V DC

(Load resistance : More than 1kQ)

Scaling Range
a) PV, SV : Same as input range
b) Control output, Output program output: 0 to 100%
c) Deviation: tinput span
Output program and segment time percentage are fixed.

Additional Function
Stop/continue selectable during RESET status

Digital Input
Number of Inputs
Up to 11 points (DI 1 to 6, DI 7 to 11)

Input Rating
Non-voltage contact input

(DI 1 to 6 : Optional, DI 7 to 11 : Standard)

Functions
DI1 to DI6 : Pattern No. selection + Pattern set, WAIT release
DI7 to DI11 : Pattern No selection + Pattern set,
Mode selection (RESET, RUN), Direct/Reverse action
selection
Refer to Digital Input table for details.

Communication (Optional)  [com1]

RS-485, RS-232C, RS-422A
2400, 9600, 19200, 38400, 57600 bps

Communication method :
Communication speed :

+ Selectable
Protocol : RKC standard (ANSI X3.28 2.5 A4)
MODBUS RTU
+ Selectable
Bit format
Start bit : 1
Data bit : 7or8 <For MODBUS 8 bit only
Parity bit : Without, Odd or Even
Stop bit : 1or2
Maximum connection : RS-485/RS-422A : 32 units (Including host)
RS-232C : 1 unit

Inter-Controller
Communication (Optional) [com2]

Function to send target value to slave controllers

Communication type :
Communication method : RS-485
9600, 19200, 38400 bps * Selectable

9
Q
=
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Communication speed :

Protocol : MODBUS RTU
Bit format : Start bit : 1, Data bit : 8

Parity bit : Without, Stop bit : 1
Maximum slaves : 4 units

Maximum slaves : PF900/PF901/FB series (With memory area)

RB series (Without memory area)

Loader Communication [com2]
Communication method : RS-485
Communication speed : 38400 bps
Protocol : RKC standard (ANSI X3.28 2.5 A4)
Bit format : Start bit : 1, Data bit : 8

Parity bit : Without, Stop bit : 1

Front: Connected to COM-K with an

exclusive cable (W-BV-03-1500)

+ Front loader interface is available only
while instrument is powered.

Feedback Resistance (FBR) Input

Resistance value
Standard : 100 to 10k< (factory default 135Q)

Sampling time SOpt|onaI)
0.1 sec (with measuring input sampling time of 0.05 sec
0.2 sec (with measuring input sampling time of 0.1 sec)
0.5 sec (with measuring input sampling time of 0.25 sec)
+ Position proportional control can be used with/without FBR (feedback
resistance) input.

Connection method :

General Specifications

Supply Voltage
a) 85 to 264V AC (Including supply voltage variation)
[Rating : 100 to 240V AC] (50/60Hz selectable)
b) 20.4 to 26.4V AC (Including supply voltage variation)
[Rating : 24V AC] (50/60Hz selectable)
c) 20.4 to 26.4V DC (Ripple rate 10% p-p or less) [Rating:24VDC]

Power Consumption
a) 100 to 240V AC : 13.5VA <10.9VA> ( at 240V AC),
9.5VA <7.1VA> (at 100V AC)
b) 24V AC : 8.5VA <6.2VA>
c) 24V DC: 230mA <173mA>
<> : Power saving mode

Rush Current
a) 100 to 240V AC : Less than 17.5A (at 240V AC),
Less than 7.5A (at 100V AC)
b) 24V AC : Less than 8.5A
c) 24V DC: Less than 6.0A

Power Failure Effect
A power failure of 20m sec or less will not affect the control action.
If power failure of more than 20m sec occurs, controller will restart with
the state of HOT start 1, HOT start 2 or COLD start (selectable)

Power Saving Mode
If any key is not pressed during the user set time period, the backlight
LED is turned off except PV and ALM displays.
Setting time: 0 to 60 min (0 for no power saving mode)
« Back to normal display if any key is pressed during the power saving
mode.

Waterproof/Dustproof : NEMA type 3 : IP55
(When mounted in a panel, front direction)

Operating Environments : -10 to 55°C [14 to 132°F]
5 to 95% RH.
Absolute humidity : MAX. W.C 29.3g/m3 dry
air at 101.3kPa.

Memory Backup : Backed up by non-volatile memory (FRAM)
 Data retaining period : Approx. 10 years
* Number of writing : Approx. 10,000,000,000 times.
(Depending on storage and operating conditions.)

Net Weight :
External Dimensions (W x H x D) : 96 x 96 x 80mm

Approx. 470g

1-98



Ramp/Soak Process/Temperature Controller PF 9 O O

1-99

) Model and Suffix Code NI

o Model and Suffix Code TfNotte 1>' . icat s
Specifications Hardware coding _[qugk ] | | eicoyicerconmneeton (o se
only code 1 select code: W, X, or Y (that means "with
Model PF900 (PV : Green, SV : Orange, Pattern : White) DO @ ©E®D®@ @@ @] | communication 2') for a master device, and 5 or
PF901_(PV : White, SV : White, Pattern : White) -000-0+«0000-0000/ | X (communication 1: RS-485) for a slave device.
1 | Relay contact output Mmoo T T *1 For program or retransmission output, specify
@ Output 1 (OUT!) | \ioltage pulse output : 012vDC_ | VIR yoltage or CUrreL. ey el et
Goniral output or DC mA, V (See Output Signal Code Table, Code:4t08) O] | | | |1 11 7 autput P SPecly eiay or open calestar
utput program g
pulpros Open col!ector output D, —_ 1 1 *2 Heater break alarm (HBA) is not available for
Output 2 (OUT2) No supplied N I current/continuous voltage output.
Control output, Relay contact output M} I } } o } } Loop break alarm (LBA) is not available for
@ Qutput program. | Voltage pulse output : 0112vDC_ __ ____ _______ ____ NV L L L4 b4_i___i_| heatcool PID control type.
outlgut DC mA, V (See Output Signal Code Table, Code : 4 to 8) O v I *3 Position proportional control can be used
or Digital output Open collector output po! ! ! with/without FBR (feedback resistance) input.
Output 3 (OUT3) 1 No supplied N ! @ Control output (OUT1, OUT2) assignment by
) Qutput program, Voltage pulse output : 0/12V DC V: : : : : : : : control action
f}ftfﬁnsm'ssm DC mA, V (See Output Signal Code Table, Code : 3 to 8) O 0 I PID control action:
or Igigital output Open collector output p! o ! Control output is produced from OUT1. OUT2
24V AC/DC 3 o can be used as retransmission output or digital
@ | Power supply 100 to 240V AC ‘ al i ot
i DO: 4 points, Relay : DO 1to 4 47 T T ! eat/Cool PID control action:
© | Digital output DO:12 points, Relay DO 1 to 4, Open collector: DO 5 to 12 ‘ Chi it Heating output is produced from OUT1 and
. «2,+3 | None N ] cooling output from OUT2. !
® CT input or ’ CT input: 2 points T } } Position proportioning PID control action:
H - | [ i i
FBR input FBR (FeedBack Resistance) input Fiii ! ! 85;%8%3{#53 ftr:jsnf gﬂ%d from OUT1 and
o | Notsupplied _ _ __ __ __ _____________________________| N
Communication COM1:RS-232C COM2:Not supplied -« Digital input: 6 points, DI 1 to 6 1000 I
<Note 1> COM1:RS-422A COM2:Not supplied + Digital input: 6 points, DI 1 to 6 41 | |
@ | Digital input | COM1:RS-485__ __COM2:Not supplied _+ Digital input: 6 points, DI 1106 __ _ |51 1 _1 __ _i__
(D11 to 6) COM1:RS-232C  COM2:RS-485 - Digital input: 6 points, DI 1 to 6 Wi !
+ DI7 to 11 supplied COM1:RS-485 COM2:RS-485 « Digital input: 6 points, DI 1 to 6 Xi 0 |
as standard | COM1:Not supplied COM2:RS-485 _ _ _ - Digital input: 6 points, DI1to6 _ _ _ |Y 1_1___I__
Digital input: 6 points, DI 1 to 6 b
» . No quick start code (Default setting) Ni 1 I
Initial setting Specify quick start code 1 o |
Specify quick start code 1 and 2 2, |
No quick start code No code
- PID control with AT (Reverse action) F } I
g | PID_control with AT (Directaction) __ _________________________\Di___}_
JS) Heat/Cool PID control with AT G |
©) g Control Method Heat/Cool PID control with AT for extruder (Air cooling type) Al !
g | Heat/Cool PID control with AT for extruder (Water coolingtype) | WL
o Position proportional PID control with AT (Reverse action) ZT I
] Position proportioning PID control with AT (Direct action) C !
= No quick start code No code
| Inputand range See Input range Code Table ooo!
@ | Instrument version | Version symbol Y
Input range code table I
Thermocouple RTD
Input | Code Range Input | Code Range Input | Code Range Input | Code Range
K 135[ -200.0 to +400.0°C T 119] -200.0 to +400.0°C A 106 0.0 to 1390.0°C D 134]-100.00 to+150.00°C
K 142] -200.0 to+1372.0°C T 113] -200.0 to +200.0°C A 105 0.0 to 1300.0°C D 135[ -200.0 to +850.0°C
Ki23] 0.0 to 1300.0°C Ti06] 00to 400.0C]| p ) [[A:02 0 to 1390°C D 121[ -200.0 to +200.0°C
K 09| 00to 400.0C T 16] -200 o +400°C || (yBs)| A TA7]| 0.0 to 2534.0F | |pyq 0 [ 2125|2000 to +600.0°C
K 741 -200 to  +1372°C T T .:C2] -328.0 to +752.0°F A (A5 0.0 to 2300.0°F D 136 -200 to  +850°C
K K 102 0 to 400°C T 1B7] -300.0 to +700.0°F A A2 0 to  2534°F D 1C9[ -328.0 to +1562.0°F
K 106 0 to 1200°C T A7 0.0 to  700.0°F W 1 04 0.0 to 2300.0°C D 1B8| -300.0 to +1200.0°F
K 1C9| -328.0 to+2502.0°F T.C9 -328 to  +752°F W | 06 0.0 to 1200.0°C D D2 -328 to  +1562°F
K B4 0.0 to +2400.0°F S 104 0.0 to 1700.0°C WERMOR W ;03 0 to 2300°C P 129[-100.00 to+150.00°C
K 1A4 0.0 to  800.0°F S 107 | -50.0 to+1768.0°C AgTM ‘[ W A8 0.0 to 4200.0°F P 121] -200.0 to +200.0°C
K C5| -328 to +2502°F S S 106 -50 to  +1768°C ( ) W | A6 0.0 to 2200.0°F P 126 -200.0 to +600.0°C
J 127 -200.0 to_+400.0°C S 1A8] -58.0 to +3214.0°F W A2 0 to4200°F | |JPt100[ 751302000 to +640.0°C
J 129/ -200.0 to+1200.0°C S IA5 0.0 to 3200.0°F L,04 0.0 to 900.0°C P10 0.0 to  500.0°C
J 116 0.0 to 1200.0°C S A7 -58 to  +3214°F L L |05 0 to 900°C P31 -200 to  +640°C
J 15[ -200 to +1200°C R.05[ 0.0 to 1700.0°C|| (DIN) | L iA6] 0.0 to 1600.0°F | DC Current - voltage
J 1C9| -328.0 to +2192.0°F R ;08| -50.0 to+1768.0°C L :B1 0.0 to 1652.0°F
J 1B5 0.0 to 2100.0°F R R 107 -50 to  +1768°C L A3 0 to  1652°F Input Code Range
J . B6 0.0 to  800.0°F R !A8| -58.0 to +3214.0°F U 04 0.0 to 600.0°C 0to 10mV [ 1101
J 'B9 -328 to  +2192°F R A5 0.0 to 3200.0°F U :08 0 to 600°C 0to 100mV [ 2 1 01
E 20| -200.0 to+1000.0°C R A7 -58 to  +3214°F u U !B1 0.0 to 1100.0°F 0to 1V 3.01
E '17] -200.0 to +200.0°C B8 04 0.0 to 1800.0°C || (P'N) [U B3] 0.0 to 1112.0°F || 0to5V 4701
E '08 0.0 to 1000.0°C B '03 0 to 1800°C U 'B4 0 to  1112°F 0to 10V 5.01 -19999 to +32000
E E ' 06 -200 to +1000°C B B 'A9 0.0 to 3200.0°F F '01 0.0 to 1800.0°C 1to 5V 6.01 (Programmable)
E !B3| -328.0 to +1832.0°F B 'B3 0.0 to 3272.0°F PRA0-20 F 102 0 to 1800°C 0to20mA [7.101 9
E ' A6 0.0 to 1800.0°F B B2 0 to 3272°F “ULE AT 0.0 to 3200.0°F 4t0 20mA [ 8 101 | Factory set value:
E 'B1| -328 to +1832°F N ' 05 0.0 to 1300.0°C F 'A2 0 to 3200°F |[-100to+100mV |9 i 01 0.0 to 100.0%
N 102 0 to  1300°C -1to +1V 9102
N [N A8] 0.0 to 2372.0F -10to +10mV[ 9103
N A4 0.0 to 2300.0°F -10to +10V_[ 9104
N A7 0 to 2372°F -5 to +5V 9.05
Output signal code table T
[3]0-1vDC * [ 4 J0o-5VDC [ 5]0-10vVvDC [ 6 ]1-5VDC [ 7]0-20mADC [ 8] 4-20mADC |

*:0to 1V DC output can be specified only for Output 3 (Analog retransmission output).
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O Quick Start Code 2 X EEG—

» Quick start code 2 tells the factory to ship with each parameter preset to the values detailed as specified by the customer.

Quick start code is not necessarily specified when ordering, unless the preset is requested. g
These parameters are software selectable items and can be re-programmed in the field via the manual. T
Quick start code 2 (Initial setting code) Digital output code table NN o
Specifications D @20® 6 G @ (Programmable) S
O-00 O O-00 Event types Code 3
@ |Digital input allocation| See Digital Input Allocation table [0 \lgvt?;fg; T X )
@ |Digital output 1 type | See Digital output code table O [Deviation [ Q?N B
3@ |Digital output 2 type | See Digital output code table O :)eviatﬂ-ﬁqh/qu (Common high/low setting) C
@ |Digital output 3 type | See Digital output code table O _ga”,d C°”_‘|,mz“ h{hll_'io"l" setting) D
©|Digital output 4 type | See Digital output code table ] Deialion H h #1th Hod -
No CT1 and CT2 N Deviation Figh/Low with Fiod (Common highiow setting)| G
CT1: CTL-6-P-N, CT2: No use P Process High g S
®|CT types CT1: CTL-12-S56-10L-N, CT2 : No use S Process Low 3
CT1: CTL-6-P-N, CT2: CTL-6-P-N T Process High with Hold K
CT1: CTL-12-S56-10L-N, CT2 : CTL-12-S56-10L-N | U Process Low with Hold
o Not supplied N | Heater Break Alarm (HBA) 11
@] Communication 1 ANSI/RKC standard 1 | Heater Break Alarm (HBA) 2 *1
MODBUS 2 Loop Break Alarm (LBA) *2 R
» COM2 is used exclusively for inter-controller communication. 'lzglél —r - ?
. ; . nput Abnormality
Default setting value of Digital output type Band (Individual high and low seffings) U
Digital output 1 : Deviation High Set value High v
Digital output 2 : Deviation Low with Hold Setvalue Lo%v W
B!g!}a: OUEP“S : En?te 5'9”5‘(', 1 out Deviation High/Low (Individual high and low settings) X
., gital output 4 : Fattern end output . Deviation High/Low with Alarm Hold (Individual high and fow setfings)| Y
1 Heater break alarm (HBA) is not available for current/continuous voltage output. MV value High 1
*2 Loop break alarm (LBA) is not available for heat/cool PID control type. MV value Low 2
Cool side MV value High 3
Cool side MV value Low 4
Time signal 1 5
Time signal 2 6
Time signal 3 7
Time signal 4 8
Pattern end output 9
Digital Input allocation table EEEEEEE—
Code pi | o2 | o3 | b4 | b5 DI6 p7 | o | D9 | Do DI11
0 Pattern No. Selection Pattern No. Set | RESET | RUN STEP |HOLD Pattern No. Selection
1 Pattern No. Selection Pattern No. Set | RESET | RUN STEP Pattern No. Selection
2 | WAIT release | WAIT release | WAIT release | WAIT release | WAIT release | WAIT release Pattern No. Selection Pattern No. Set
3 | WAIT release | WAIT release | WAIT rel WAIT rel WAIT rel WAIT rel Pattern No. Selection
4 |WAIT rel WAIT rel WAIT rel WAIT rel WAIT rel WAIT rel RESET | RUN STEP [HOLD | Direct/Reverse selection
5 [WAIT rel WAIT rel WAIT rel WAIT rel WAIT rel WAIT rel RESET | RUN STEP |HOLD |Pattern No. Selection (Increment)
/~  Example of Model Code and Quick start code — \ R
C Specifications )
Input:  Thermocouple PR40-20, Max.1800°C, resolution 0.1°C Retransmission output: 0 to 10V DC
Control: Heating control (Output: 4 to 20mA DC) Time signal output: 8 points (open collector) )
Digital output : 4 points (Relay contact output) Digital input: WAIT release + Pattern No.Selection, (With Pattern No.Set)
Digital output 1 : Deviation high, Digital output 2 : Pattern end output ~ Communication: RS-232C (MODBUS) + inter-controller communication
Digital output 3 : Time signal 1 output, Digital output 4 : Time signal 2 output

OUT1 (Heat output) - (4 to 20mADG ) Code : 8 —1 ] L @ Input/Scale range :(PR20-40 0.0 to 1800.0°C) Code : FO1
@ OUT2 (Cool output) : Code : N @ Control action: ( PID with AT (reverse)) Code : F

(" Modelcode ) PF900-8N5-0*4NW2-FF01

Speci ick start cod 12
® OUT3 (Retransmission) : (0 to 10V DC) Code : 5 pecity q.UIC. - . Cjo G.z Code
@ Supply voltage (@ Communication/Digital input: Code : W + DI7 to 11 as standard
® Digital output: (Relay (event) 4 points (DO1 to 4) ) Code : 4 89%1;;53;2(:3|§|?,t8(6))M2 : Inter-controller)
® CT/FBR input: Code : N
( Quick start code 2 ) 2-A

9
@ Digital input : ~ (WAIT release, PTN.No Select, PTN No.Set ) Code : 2 ‘

56-N2
‘ 1— @ COM1 protocol : Code : 2

@ Digital output 1 : ( Deviation high ) Code:A
®) Digital output 2 : Code: 9
@ Digital output 3: (__Time signal 1_) Code : 5
\(5) Digital output 4 : Code : 6

® CTtype :(None ) Code: N

Accessory
@ Current transformer for heater break alarm (HBA) @ Terminal Cover
Model code (Unit : mm) (two pieces necessary)
CTL-6-P-N (0 to 30A) Model code : KFB400-511
CTL-12-856-10L-N (0 to 100A)
CTL-6-P-N CTL-12-856-10L-N
‘ Approx.130 25 i Approx.100 40
s L
3II=O=
S—— )
So— Z 1 So—
5.8 12
—_———— | @
=
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Ramp/Soak Process/Temperature Controller PF 9 O O

\\ External Dimensions and Rear Terminals Y IIIEGT

Unit: mm

1-101

(Terminal cover)

| |
@
>
|@ Panel cutout
- 3
nen nomw !.m I
©
Qo
i P
3 5
( I
9% m@m—| - CLLZIE 92 *38 25
I I 80 (Panel thickness:1 to 10mm)
11 90.1
1.0 (Rubber packing)
- Please use M3 solderless terminal with width
smaller than 5.9mm. |
- Unused terminals are not supplied with screws. -
No. Functions
o] AelEo[[e] 13| LM { Code'1i{ Code2 | Code3 ff Code4 || Coded Standard
2O ]] 38 @ [ s © [« © ] 14| ——DI7 {RESET :i(1) (1) {RESET iiRESET
3© HO[F@][ls[© i i i ; i Digital i
L R e 15 DI 8 {RUN i) i) {RUN {RUN i| Digital inputs
ig 2@ @ 16@: s : : Ptn. : Ptn. ; H H (DI 7 to 11)
s[D] ORI S [O]] 16| ——DI9 isTEP )| No @) \No iisTEP  iiSTEP
s[©] L O[O S]] i : i i i
AR A - ! 1(32) i(8) i(®) : ;
o] o[ F o] o]l 17| —{DI10 ; OLD ; ’r:!‘ton E 5 EHOLD EHOLD
Bl WO O[] ]| 18| —— D11 i(32)Ptn.No. i(64) i Ptn. SET :i(16), iDifRev iiPtn. INC
A=l ORI O[] S]] 19| COM (Optional) Open (0) (Optional)
1 © s O[] D[] © (;-'T| ) Feedback
[© TIEEIEIIBRE 20 JCTZ CT1,CT2 inputs >Z (W) resistance
[ D] ke @[ © [ ©T] 21 Close (C)
22 A Measuring
input
23 >+ Bj —* (1)Thermocouple
(2)RTD
24 (1)~ B (2) (?)L‘ (3)Voltage/Current
|
No. Functions No. Functions No. Functions
1 A6, DE, 37| COM () (Optional) 25| —1SG —sG SG COM1| —sG COM2 (Optional)
190240V 24y Power supply | c ication 1
2 |—LN —L- 38| >toos 26| 4sp TrRe) 1) ommunication
P (1) RS-232C *1
COM Standard . Digital outputs 5 to 8 RS-485 | ) ks 485
3 Dicital outoute 3. 4 39| T} pos (D05108) 27 (1)RD(2)T/R(B) T(8) B R oon
— igital outputs 3, 40|
4 DO4 bo7 -0 llector output 28 R(A) o
NG (D0 3,4) _} pen collector outpu RO | Communication 2
5 DO3 « Relay contact output 41 } DO 8 29 @R® T/R(B) (Inter-controllers)
6 Standard 42| —comp) (Optional) 30| —com Code’ 0,1} Code 12,345 (Optional)
Digital outputs 1, 2 - :
7 D02 9 ) fz) ’ 43|+ poo 31| ——{DI1 (1) WAIT release
_ Digital outputs 9 to12 :
8 DO1 * Relay contact output 44 >|— DO10 9 (DO 9pto 12) 32| — o2 i@ WAIT release
—+ Output 2 (ouT2) 45| « Open collector output _{bi3 i) [PattemiiwaIT release || Digital inputs
9 8;\TEII;};;H:;SE;/Voltage/Current _} pon ’ ’ % T @ No. ' (DI 110 6)
10 E" ) (3) Open collector 46 }DO12 34 —D14 :(®) WAIT release .
11 —+ Output 1 (ouT1) 47| —+ Output 3 (ouT3) 35 —bis i(16) WAIT release
g)) \'joelllz);gl;fl:;Nollage/Curren( ™M \(/:oltagel pulse/Voltage/ e :
12 @~ T | Open coliecor 48| w'- & |(@ Open collector 36| ——IDis |
*1 : To use communication 2 (inter-controller communication).

please specify RS-232C or RS-485 for communication 1.




Module type Process/Temperature Controller SRZ

RZ

Q) General Description I

The SRZ is a DIN rail mounted module type temperature controller. 4 or 2 loop control can be performed with a single compact module. Module
can have 4 CT (Current transformer) inputs. A maximum of 16 temperature control modules can be connected for 64-loop control. Power supply
and communication lines are via a connector on the side, no wiring required.

O Peawres TN

¥ 4 loop controller packed in one compact module
s Multi-zone space-saving and less wiring

s+ Heat/Cool action

¢ Heater/Loop break alarms

¢ DIN rail mounting

Space—Saving and Less Wiring

4CH temperature controller packed in one compact module.
Separated installation by control zones is possible. Wiring to
sensors and output devices is minimized.

Modules can be installed separately inside a control panel or a
machine to reduce the physical size of the housing.

(Terminal Type) (Connector Type)
85 | 29, 76.9 | 30 6.7
' I B
8 g
T BE
Temperature Temperature Digital Input/ CT (Current
Control Control Output transformer)
Module Module Module

(RS-485)

(24v DC)

(24VDC)

Communication
(RS-485)

Module Configuration

CE RN D

Jsjjonuog [eybia

Input/Output Configuration

Temperature Control Module |

(4ch type)
Loader. Loader.
communication communication
CT Input CT Input CT Input H CT Input
(ZPOiEﬂs (2 points) (2p0|}|2ns ﬂ ® li (2points)

Sensor input —a
Control outpute— [
I
Sensor input —»- k
Control outpute—

-«— Sensor input

<— Sensor input

(Terminal Type)

[ Digital Input/Output Module |

Loader, .
communication

—> Control output ~ Sensor input —- |
Control outpute— | -

—» Control output ~ Sensor input —- | *
Control outpute—

" |—> Control output

-|-=— Sensorinput

“|— Control output

" |<—Sensor input

=5
(Connector Type)

Loader, .
communication

L

e —p [ e

— — |
Digital o Digital o | ¥ Digital
input input output
(8 points)—s- (8 points) —»- | —» (8 points)

e e N

e e |

—» —» o

==
(Terminal Type) (Connector Type)
| CT Input Module | Load
clﬁpnarﬁﬁaication coﬁ'ﬁ'nsaication
L

e |-

CcT - CT CcT |e— CT
input > <— input input input
6 pomts)% < (6 points) (6 points) | (6 points)
— -

- | -—
> -

(Terminal Type)

(Connector Type)

1-102



Module type Process/Temperature Controller SRZ
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" Features I

Flexible temperature control system configuration

MODBUS/ANSI RKC standard protocol communication

Maximum number of modules:
31 modules (16 Z-TIO-A/B and 16 DIO

modules)

OPC-TS2060

MODBUS MODBUS

PLC special protocol

Maximum number of module:

16 Z-TIO-C/D modules

Program-less connectable PLCs:
Mitsubishi Electric

a) AnA/QnA/Q series

b) A series

¢) FX2N/FX2NC Series

RS-485
PLC special protocol (MAPMAN)

Z-COM module can manage data from connected control modules via high-speed bus connection. MAPMAN program-less connection to

PLC is also available.

Communication
Extension Module

(Z-COM)
COM PORT 1
RKC standard/ RS-485
COM PORT 2 MODBUS e —
RS-485,422A ANSI RKC standard
p PLC special
: RKC standard/ |Iwe bt Y
COMPORT3_—" f 1™
MAPMAN MAPMAN
RS-485,422A Program-less connectable PLCs:
COM PORT 4 Mitsubishi Electric
a) AnA/QnA/Q series
b) A series
c) FX2N/FX2NC Series
OMRON
SYSMAC series

Maximum number of modules per unit:
31 modules (16 Z-TIO and 16 DIO modules)

PLC special protocol (MAPMAN) : Max. 4 units

MODBUS/ANSI RKC standard : Max. 16 units

Temperature uniformity at ramp-up (Auto-temperature rise function)

The Auto-temperature rise function controls the rate of

temperature rise uniformly across all the channels in a
specified group. The SRZ system has the ability to have
multiple groups within each system. This uniform
controlled temperature rise will suppress local
overheating and mechanical distortion in the tools,
contributing to higher product quality.

When automatic temperature rise is OFF.

A

When automatic temperature rise is ON

Zone A wait &

Zone B wait
Zone C wait;

Temperature rise completion

Start

Temperature rise completion
All CH

Peak current suppression

PLC special protocol (MAPMAN)

Peak current suppression minimizes the capacity of electrical materials such as power supply equipments, switchboards, power lines, and
breakers since this function makes the timing of control output on each channel separate so that the current consumption of the channel with

maximum heater capacity is detected as maximum current consumption.

/ . N R
General multi-loop temperature control . supply Peak current suppression @ R
| | equipment
i Power supply .
! rFT’]%vgte Lgl:i%pslygﬁggﬁmem “ : ; The size of power | equipment /&>
consideration of all CH1 [§ cable and power r BB
! heaters capacity. supply equipment
ﬁ? CH2 can be minimized.
g Cable Il o m CabIeM’ ‘
HE Swwlchboarﬁ
; i i RV i I’ cH4 T L L A A
Peak Peak Peak Switchboard d T : : T
N oo o0t GH1 to CHA iea& ; I Ma’gm’m 0“"?”‘ °°”S“"t‘.p“°” leaer | | |
i 7 { T T : current consumption — - e - _aw —_am
The outputs of all channels are turned on J J |T\r‘| . o J ) J )
simultaneously. Therefore, the total current CHIloCH4  CHItoCH4 CH1toCH4  CH1toCH4 Since each channel turns on individually, the current CHIloCHA  CHitoCHE  CHitoCHE  CHItoCHA
consumption of all channels is detected as consumption of the channel with maximum heater
\_maximum current consumption. AR capacity is detected as the maximum current consumption.




Module type Process/Temperature Controller SRZ

" Features I

o
External disturbance suppression with autotuning (EDS) =
EDS with autotuning calculates optimum settings to suppress control Q
disturbance caused by external factors. The function is activated by a DI Process value =
signal to adjust control output (feed-forward) to compensate for the DI signal to activate EDS " o PID control %
disturbance. * (©]
It is suitable for an application in which external disturbance can be

predicted, such as wafer-infout in semiconductor manufacturing
equipment, and during injection in injection molding machine.

¥
0
»
u
.

\(Quick return to stable condition)

__________ Process value of PID control
with EDS

Automatic SV setting on heater break alarm and heater over current alarm

Set values of Heater break alarm (HBA) and heater over Push butt

current alarm are automatically set by pressing a front- ush button

mounted push button when a heater is on.

This function is also available for three-phase heater break

alarm. /—Max.31 modules—\
Z-TIO Z-CT

« HBA function of Z-CT module is designed only for time proportional control RO
(On/Off output). Phase control (continuous output) is not available.

+ The CT input monitor value indicates the effective value when the heater
break alarm function is enabled and output is 100% (heater ON) or 0%
(heater OFF.)

Z-TIO module : Max. 16 modules
Z-DIO module : Max. 16 modules
Z-CT module : Max. 16 modules

CT

CT
SSR ‘—<

Multi-loop profile control (Output ratio distribution function)

This function enables one master loop to distribute its output value to multiple outputs of Z-DIO modules. Bias and ratio can be set for
each output independently.
A maximum of 187 distribution outputs from one control loop is possible when Z-DIOs and Z-TIOs are used for output ratio distribution.

Z-DIO module : Max. 16 modules Master CH )
Distribution <Profile example>
output 1

{7ZTI0:zDI0ZDIO  ZDIO
(10 g0 &0 0
H —

Distribution
output 2

Connected
modules

Master

Distribution output CH n-1
Distribution output CH n

Master CH input >,

« Output ratio distribution function works via back plane connected modules.
« Distribution output from DIO module becomes open collector output or relay contact output.

Communication with a PC via USB port (Loader communication)

The SRZ module has a standard loader port on the front panel to USB communication
connect to a PC USB port via COM-K2 (USB communication converter). ?ggﬁfé)
Using Win-UCI software on the PC, parameter settings can be easily ] COM-KG can connect

[[¢] communication terminals « Sold separately
of SRZ and USB port of

saved on the PC in CSV format, and the same parameter settings are of Ske

easily copied to other SRZ modules.
* The Loader port is only for parameter setup

COM-KG

Cable length : 1.5m

(optional, specify in the model code Cable length : 1m
when ordering (COM-KG standard accessory)

* The power to COM-KG is supplied from the PC via the USB port
s0 no power supply is necessary.

Model Code : USB communication converter (COM-KG)

Model and Suffix code
COM-KG- O
Without loader communication cable| N
With loader communication cable 1

Specifications

Loader =~
communication
cable
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" Display unit S

Operation Panel : OPC-TS2060
5.7 inches TFT color LCD operation panel

. . <PV/SV monitor> <Alarm monitor>
External Dimension
Unit : mm 39.8
[ ]
]
[ee]
© —_
) [ ]
- =
[ ]
o
<Trend Graph>
\ \ _116.0
I 182.5 |
Specifications
Display : TFT color LCD Ambient humidity : Less than 85% RH
Power supply voltage : 24V DC Waterproof/Dustproof : IP65
Power consumption : Less than 13W  Weight : 580g
Ambient temperature : 0 to 50°C Compliance : UL, cUL, CE marking

Maximum number of modules:
31 modules (16 Z-TIO-A/B and 16 DIO modules)

OPC-TS2060

MODBUS
Model Code
o Model Code ® @ @
Specifications No| OPC-TS2060- D D /D
Display method |@| TFT color LCD 1]
Available controller [@| Z-TIO/DIO (MODBUS protocol) |5
Lanauage Japanese J
guag English E

Accessories (Sold separately)

Specifications [ Model
[Cable : Between OPC-TS2060 and Z-TIO (Length 3m) [ V6-MLT




Module type Process/Temperature Controller SRZ

Q Specifications  EG—

Temperature control module (Z-TIO) I
Autotuning Method

Input

Number of inputs
4 points (Z-TIO-A), 2 points (Z-TIO-B)
* Isolated between each channel.

Input
Universal input
Temperature, Current, Low voltage input group
Thermocouple : K, J,R, S, B, E, T, N (JIS/IEC), PLIl (NBS),
W5Re/W26Re (ASTM)
«Influence of external resistance : Approx. 0.125uV/Q
«Input break action : Up-scale / Down-scale (Selectable)
RTD : Pt100 (JIS/IEC), JPt100 (JIS)
«Influence of input lead resistance : Approx. 0.02[%/<] of reading
«Maximum 10Q per wire
«Input break action : Up-scale
Low voltage : 0 to 1V DC, 0 to 100mV DC, 0 to 10mV DC,
«Input break action : Up-scale / Down-scale (Selectable)
Current : 4 to 20mA DC, 0 to 20mA DC
«Input break action : Uncertain (indicates a value around OmA)
High voltage input group
High voltage : 0 to 5V DC, 1 to 5V DC, 0 to 10V DC
«Input break action : Uncertain (indicates a value around 0V)

Sampling Time
0.25 sec

Input Digital Filter
0.1 to 100.0 sec (OFF when 0 is set.)

PV Bias

-span to +span
PV Ratio

0.500 to 1.500

Square Root Extraction
Equation : PV = O (Input value x PV ratio + PV bias)
Low level cut OFF : 0.00 to 25.00% of span

Performance

Startup tuning

Measuring Accuracy
a) Thermocouple
Type : K, J, T, E, N, PLII
Less than -100°C (-148°F) : +2.0°C (+3.6°F)
-100 to 500°C (-148 to 932°F) : +1.0°C (+1.8°F)
More than 500°C (932°F) : £(0.2% of Reading + 1 digit)
Type : N, S, R, W5Re/W26Re
Less than 1000°C (1832°F) : +2.0°C (+3.6°F)
More than 1000°C (1832°F) : £(0.2% of Reading + 1 digit)
Type : B
Less than 400°C (752°F) : £70.0°C (+126°F)
400 to 1000°C (752 to 1832°F) : +2.0°C (+3.6°F)
More than 1000°C (1832°F) : +(0.2% of Reading + 1 digit)
Cold junction temperature compensation error when close horizontal mounting
Terminal type : +1.0°C (1.8°F) [at 23+2°C (73+3.6°F)]
Less than -100°C (-148°F) input : +2.0°C (+3.6°F)
Connector type : +2.0°C (3.6°F) [at 23+2°C (73+3.6°F)]
Less than -100°C (-148°F) input : +4.0°C (£7.2°F)
b) RTD
Less than 200°C (392°F) : +0.4°C (+0.8°F)
More than 200°C (392°F) : £(0.2% of Reading + 1 digit)
c) DC voltage and DC current
+(0.2% of span)

Insulation Resistance
More than 20MQ (500V DC) between measured terminals and ground
More than 20MQ (500V DC) between power terminals and ground
More than 20MQ (500V DC) between measured terminals and power
terminals

Dielectric Strength
750V AC for one minute between measured terminals and ground
750V AC for one minute between power terminals and ground
750V AC for one minute between measured terminals and power
terminals

Control

Control Method
a) Brilliant Il PID control
+Available for reverse and direct action.
b) Brilliant PID control (Heat/Cool type)
c) Position proportioning control without feedback resistance.
a), b), c) is selectable.

a) For PID control (Direct action/Reverse action)

b) For Heat/Cool PID control (For extruder, air cooling type)

c¢) For Heat/Cool PID control (For extruder, water cooling type)
d) For Heat/Cool PID control

e) For Position proportioning control without feedback resistance

9
Q
=
o
@)
o
>
2l
=
o
)
g

The condition to activate Startup Tuning is selectable among a) to g)
a) At power-on, one-time tuning

b) At SV change, one-time tuning

c) At power-on and SV change, one-time tuning

d) At power-on, always on

e) At SV change, always on

f) At power-on and SV change, always on

g) Function off

(Not available for Position proportioning control without feedback resistance)

Major Setting Range

Set value : Same as input range.
Proportional band : 0 to input span (°C, °F) (Temperature input)
0.0 to 1000.0% of span (Voltage, Current input)
(ON/OFF control when P = 0)
Integral time : 0 to 3600sec. or 0.0 to 1999.9sec.
(selectable)
0 to 3600sec. or 0.0 to 1999.9sec.
(selectable)
Cool-side proportional band : 1(0.1,0.01) to input span (°C, °F)(Temperature input)
0.1 to 1000.0% of span (Voltage, Current input)
Cool-side integral time : 0 to 3600sec. or 0.0 to 1999.9sec.
(selectable)
Cool-side derivative time : 0 to 3600sec. or 0.0 to 1999.9sec.
(selectable)
Deadband/Overlap : -span to +span (Temperature input)
-100.0 to +100.0% of span (Voltage, Current input)
Slow, Medium, Fast
0 to span per Time
(Time is selectable between 1 and 3600 sec)
(Up/Down individual setting)
Output limiter : -5.0 to +105.0% (High/Low individual setting)
Cool-side output limiter : -5.0 to +105.0% (High/Low individual setting)
Output change rate limiter : 0.0 to 100.0%/sec. (Up/Down individual setting)
Cool-side output change rate limiter :
0.0 to 100.0%/sec. (Up/Down individual setting)
Proportional cycle time : 0.1 to 100.0 sec.
Cool-side proportional cycle time :
0.1 to 100.0 sec.
Manual reset : -100.0 to +100.0%
Manual output : Output limiter low to output limiter high
Output at control stop mode : -5.0 to 100.5% (Heat/Cool individual setting)

Derivative time :

Control response :
Ramp-to-setpoint :

Motor Valve Control (position proportioning control type only)

Motor time : 5 to 1000 sec. (full open to full close)
Integral output limiter : OFF, 100.0 to 200.0% of motor time
Neutral zone : 0.1to 10.0%

Differential gap : 0.1t05.0%

Valve action at a stop mode :a) CLOSE : OFF, OPEN : OFF
b) CLOSE : ON, OPEN : OFF
c) CLOSE : OFF, OPEN : ON
*a), b), c) is selectable.

Memory area

Number of memory area : 8 memory areas
Setting item : Set value (SV), Proportional band, Integral time,
Derivative time, Cool-side proportional band,
Cool-side integral time, Cool-side derivative time,
Deadband/Overlap, Control response,
Manual reset,Ramp-to-setpoint (Up/Down),
Event set vale, LBA time, LBA deadband,
Soak time : 0 min 0.00 sec to 199 min 59 sec or
0 hr 00 min to 9 hr 59 min
(selectable)
Linking area number : OFF, 1 to 8

Output Type

Relay output : Form A contact, 250V AC 3A (resistive load)
Voltage pulse output : 0/12V DC
(Load resistance : More than 600Q)
» Power supply and output are not isolated.
Current output : 4 to 20mA DC, 0 to 20mA DC
(Load resistance : Less than 600€2)
» Power supply and output are not isolated.
Continuous voltage output : 0 to 1V DC, 0 to 5V DC, 1 to 5V DC, 0 to 10V DC
(Load resistance : More than 1kQ)
» Power supply and output are not isolated.
Open collector output : Load voltage : Less than 30V DC,
(Sink type) Maximum load current : Less than 100mA
ON voltage : Less than 2V DC (at 100mA) 1-106
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" Specifications  JEEG—G—

Digital input/output module (Z-DIO) I

1-107

Temperature control module (Z-TIO) I
Event (Alarm)

Number of Event Setting
Up to 4 points (Event 1 to 4)

Alarm Type
Process high, Process low, Deviation high, Deviation low, Deviation
high/low, Band, Set value high, Set value low, MV value high, MV
value low, Cool side MV value high, Cool side MV value low, FBR
value high, FBR value low, LBA (Control loop break alarm), Deviation
high between channel, Deviation low between channel, Deviation
high/low between channel, Deviation band between channel,
Temperature rise completion
« LBAis assignable to event 4.
« Temperature rise completion is assignable to event 3.

Setting range

Deviation, Deviation between channel, Temperature rise completion
: - (Input span) to + (input span)

Differential gap : 0 to input span
Same as input range

Differential gap : 0 to input span
MV value, FBR valued : -5.0 to +105.0%
Control loop break alarm (LBA)

: LBAtime : 0 to 7200 sec. (OFF by setting zero)
LBA deadband : 0 to input span

Process, Set value :

Other Functions
a) Hold/Re-hold action (Valid for deviation/band/process alarm only)
» Hold action is activated at Power-up and STOP to RUN.

Re-hold action is activated at Power-up, STOP to RUN,
and the control set value change.

b) Event action is configurable in case of input abnormality.

c¢) Energized/de-energized action is configurable.

d) Delay timer : 0 to 1800 sec

e) Interlock (latch) function is configurable.

Heater Break Alarm (Optional)

Number of CT Input : 4 points (4ch type), 2 points (2ch type)
CT Input type : CTL-6-P-N (30A), CTL-12-S56-10L-N(100A)

« Selectable
Accuracy : + 5% of input value or * 2A (whichever is larger)
Display range : 0.0 to 100.0A
Communications

Communication method : RS-485
Communication speed : 4800, 9600, 19200, 38400 BPS
Protocol : a) ANSI X3.28(1976) 2.5 B1 (RKC standard)
b) MODBUS- RTU
c) PLC special protocol (Mapman): Z-TIO-C/D Module
Correspond to MITSUBISHI MELSEC PLC series
1. A compatible, 1C Frame (type 4)
AnA/AnU common command (QR/QW)
(AnA, QnA series, Q series)
QnA compatible, 3C Frame (type 4) command (0401/1401)
(QnA/Q series) « Z Resistor only
2. A compatible, 1C Frame (type 4)
ACPU common command (WR/WW)
(A series, FX2N, FX2NC series)
Start bit :1, Data bit: 7 or 8 + For MODBUS 8 bit only
Parity bit : Without, Odd or Even,
Stop bit: 1 or2 « For MODBUS 1 bit
Z-TIO-A/B ; 32 modules, Z-TIO-C/D : 16 modules

Bit format :

Maximum connection :

Other Functions

Remote se input

Temperature ratio setting

Cascade control mode

Output ratio distribution function
Function which distributes the control output value of the master
channel to the Z-DIO/TIO module output.

EDS function
Function which suppresses overshoot and undershoot.

Auto-temperature-rise with learning function
Function which achieves temperature uniformity at ramp-up in the same
control group while learning function calculates optimum parameter
settings for this function.
Up to 16 groups can be configured within modules which are connected
each other by connectors on the base.

Peak current suppression function
When the output type is time proportional output, the peak current
suppression function changes the start timing of the proportional cycle
so that the outputs of the channels do not turn ON simultaneously.
* The peak current suppression function is performed in one modules.

Master-slave Mode
With this function, when a mode of Mode-master channel is changed,
the mode of all slave channels (preset) will be also automatically
changed. Modes can be selected among various mode function such as
memory area (recipe).

Digital Input

Number of inputs
8 points
« Isolated input (4 points/common)

Input method
Voltage contact input
Open : Less than 5.0V, Close : More than 17.5V
Contact current : Less than 3.0mA
Allowable input voltage : Less than 26.4V DC

Function
Interlock reset, RUN/STOP, Remote/Local, Auto/Manual, Memory area
selection, External disturbance suppression

Function allocation
See digital input allocation table

Digital Output

Number of inputs

8 po.mhs points/common

Output signal

a) Relay contact output, Form a contact
250V AC 1A, 30V DC 1A (Resistive load)

b) Open collector output (Sink type)
Allowable load current : Less than 100mA
Load voltage : Less than 30V
Minimum load : 0.5mA
ON voltage : Less than 2.0V (at maximum load current)
Leakage current at OFF : Less than 0.1mA

Function
Event 1 output (CH1 to CH4), Event 2 output (CH1 to CH4)
Event 3 output (CH1 to CH4), Event 4 output (CH1 to CH4)
HBA output, Burn-out status output, Temperature rise
completion output, Manual output

Function allocation
See output allocation table

Communications

Communication method : RS-485
Communication speed : 4800, 9600, 19200, 38400 BPS

Protocol : ANSI X3.28(1976) 2.5 B1
MODBUS
Bit format : Start bit :1, Data bit: 7 or 8 + For MODBUS 8 bit only

Parity bit : Without, Odd or Even,
Stop bit: 1 or 2 « For MODBUS 1 bit

Maximum connection : 16 units

CT (Current transformer) input module (Z-CT) I

Input

Number of CT Input : 12 points

CT Input type and range : CTL-6-P-Z 0.0 to 10.0A
CTL-6-P-N 0.0 to 30.0A
CTL-12-S56-10L-N 0.0 to 100.0A
« Selectable
Sampling cycle : 3 sec
Accuracy :
CTL-6-P-Z : +0.3A
CTL-6-P-N : + 5% of input value or + 2A (whichever is larger)

CTL-12-S56-10L-N : £ 5% of input value or + 2A (whichever is larger)

Event (Alarm)

Alarm type : Heater break alarm (HBA) and Heater over current alarm
« Interlock (latch) function is configurable.
* Alarm delay time : 0 to 255 times
Setting method
Via communication or push-button switch
» Automatic alarm setting function is available.
CT allocation
Module address setting and channel setting

Communications

Communication method : RS-485
Communication speed : 4800, 9600, 19200, 38400 BPS

Protocol : ANSI X3.28(1976) 2.5 B1
MODBUS
Bit format : Start bit :1, Data bit: 7 or 8 + For MODBUS 8 bit only

Parity bit : Without, Odd or Even,
Stop bit: 1 or2 « For MODBUS 1 bit

Maximum connection : 16 units



Module type Temperature/Process Controller SRZ

" Specifications  JEEG—G—

Communication Extension module (Z-COM) M= Z-TI10/Z-D10/Z-CT/Z-COM Common specifications o
. . . . Q
Communications General Specifications 5
Communication method : RS-485/RS-422A Supply Voltage é)
Communication speed : 4800, 9600, 19200, 38400 BPS . . - =4
Protocol : a) ANSI X3.28(1976) 2.5 B1 (RKC standard) 21.6 to 26.4V DC (Ripple rate 10% p-p or less) [Rating:24VDC] 3
b) MODBUS- RTU Power Consumpti )
; ption o

C)gLC spemgltprgtli)gol (Mapman) a) Z-TIO : Less than 140mA, Surge current : Less than 10A

l\(/iH'eSSL‘J)E?SH(l)MELSEC ) b) Z-DIO : Less than 70mA, Surge current : Less than 10A

AnA/AnU common commZﬁgegRlQW c) Z-CT :Lessthan 70mA, Surge current: Less than 10A

( ) d) Z-COM : Less than 30mA, Surge current : Less than 10A

(AnA, QnA series, Q series)
OMRON SYSMAC series
C mode command (WD/RD/A\WE/RE)
Bit format : Start bit :1, Data bit: 7 or 8 + For MODBUS 8 bit only
Parity bit : Without, Odd or Even,
Stop bit: 1 or2 « For MODBUS 1 bit
cg”;mﬁ%ﬁggﬂggﬂc?gg,w PORT 1 to 2) Memory Backup : Backed up by non-volatile memory (FRAM)

« Data retaining period : Approx. 10 years
oRKC standard gr(é"oo,\'/?‘?,%sé.?rgt%cg') « Number of writing : Approx. 1,000,000,000,000,000 times.
. (Depending on storage and operating conditions.)
RKC standard, MODBUS protocol or PLC special protocol (Mapman)
Maximum connection
RKC standard/MODBUS protocol : 16 units

Power Failure Effect
A power failure of 4m sec or less will not affect the control action.
« If power failure of more than 20m sec occurs, controller will
restart with the state of HOT or COLD start (Only Z-TIO)

Operating Environments : -10 to 50°C [14 to 122°F]
5to 95% RH.

PLC special protocol : 4 units U

Maximum connection function module 'gi?s;l%t&héﬂ;'gny - MAX. W.C 29.3g/m3 dry
Same function module : 16 modules/unit : ’
Total function module : 31 modules/unit Net Weight

Z-TIO Terminal type :  Approx 130g (2ch type), Approx 160g (4ch type)
Z-TIO Connector type : Approx 120g (2ch type), Approx 140g (4ch type)
Z-DIO Terminal type :  Approx 150g (DI/DO 8ch type),
Approx 120g (DI 8ch type),
Approx 140g (DO 8ch type)
Z-DIO Connector type : Approx 130g (DI/DO 8ch type),
Approx 100g (DI 8ch type),
Approx 120g (DO 8ch type)
Z-CT Terminal type :  Approx 160g
Z-CT Connector type : Approx 140g
Z-COM : Approx 110g

External Dimensions
See external dimensions

\\ External Dimensions and Rear Terminals ¥ iGN

Unit:mm

Temperature Control Module (Z-T10) Communication Extension Module
Digital Input Output Module (Z-DIO) (Z-COM)
CT Input Module (Z-CT)i

Terminal Type Connector type
76.9 76.9
sl |® ol |t
E 8 S
= EZI
I ] - —
e = )
2-M3 300
-~ Approx
"lx . 50mm
© ' '
I
ERERE
X, R I
o
[ THTF |
| | ] =
M M
| J « Secure approximately 50mm for
|_ the connectors and wiring, depending
! » Secure approximately 50mm to remove on the connector type.
(When installed with screws) the body from the base.
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Module type Process/Temperature Controller SRZ

 Model and Suffix Code N

® 4ch type Temperature Control Module (Z-TIO-A/C)

+ If used as a heat and cool module or position proportional controller then it is only 2 channels.

® 2ch type Temperature Control Module (Z-T1O-B/D)

Specifications Model and Suffix Code Halrdware coding |Qudick1stan
) ol Position
- - PID Heat/Cool -
Model §-'1I:II8-é ((ISth]gds?)gcti)aql)g?’otocol : MAPMAN) aHn B/E [¥| oot CPAEfFO' ?\,%pgéggéi
i T 1 T 1 11 T
Wiring method |® -I(;eorr?::ggtlgy?fpe -Ic—;} A |
Oufput 1 @] See Output Code Table [ || CHT output |CHT Heat output | CH1 Open output
Output 2 3)| See Output Code Table O o+ || CH2 output [CH1 Cool output | CH1 Close output
Output 3 4| See Output Code Table oy 17 || CH3 output | CH2 Heat output [ CH2 Open output
Output 4 5| See Output Code Table [l | ! | CHé output |CH? Cool output | CH2 Close utput
CT input ® ggl'tiﬁléﬂitjlzljdpoints 2{ | 1 1 }
No quick start code (Default setting) N! } }
Initial setting  [@| Specify quick start code 1 10 1 |
Specify quick start code 1 and 2 (See page 11) 21 1 I
No quick start code NG code;
- 4CH PID control with AT (Reverse action) F } }
3 | 4CH PID control with AT (Directaction) . __ DL ___.
8| Control Method 2CH Heat/Cool PID control with AT G! }
s | 2CH Heat/Cool PID control with AT for extruder (Air coolingtype) .| ALl
» 2CH Heat/Cool PID control with AT for extruder (Water cooling type) w, I
] 2CH Position proportional PID control without FBR Z }
&|  Inputand @| No quick start code No code
range See Input range Code Table gogd }
Instrument version |@| Version symbol v

« If used as a heat and cool module or position proportional controller then it is only 1 channel.

Specifications Model and Suffix Code |Hardware coding|Quick start| PD | Heaticool | Position
only code 1 control | PID proportional
Z-TIO-B (Standard type) e ; conrol | LR et FaR
- Z -7
R Z-TIO-D (PLC special protocol : MAPMAN) Y
- Terminal type T, |
Wiring method |®| o5 nnector type Cr v !
Output 1 @] See Output Code Table I .| CH1 output [CH1 Heat output | CH1 Open output
Output 2 3| See Output Code Table O I | CH2 output |CH1 Cool output | CH1 Close output
: Not supplied NT T ‘
CTinput @ CT input : 2 points ‘A } 1 1 } }
Option ®] Not supplied N T :
" . No quick start code (Default setting) NI o1 I
Initial setting  (®| Specify quick start code 1 (N :
Specify quick start code 1 and 2 (See page 11) 21 |
No quick start code Nq code,
- 2CH PID control with AT (Reverse action) Fi !
3 | 2CH PID control with AT (Directaction) _ _________________________________ DL ___.
8| Control Method || 1CH Heat/Cool PID control with AT G! }
5 | _1CH Heat/Cool PID control with AT for extruder (Air coolingtype)  __________________| AL__ 1.
» 1CH Heat/Cool PID control with AT for extruder (Water cooling type) W} I
ﬁ 1CH Position proportional PID control without FBR Z }
8 Input and No quick start code No code
range See Input range Code Table oo,
Instrument version @] Version symbol [y
Input range code table I
Thermocouple RTD
Input | Code Range Input | Code Range Input | Code Range Input | Code Range
K 135] -200.0 to +400.0°C J 1B6 0.0 to  800.0°F PLII [ A 02 0 to 1390°C D 135 -200.0 to +850.0°C
K 140] -200.0 to +800.0°C J J B9 -328 to  +2192°F [| (NBS)| A A2 0 to  2534°F D 121 -200.0 to +200.0°C
K 09 0.0 to 400.0°C J A1 0 to  800°F | [WARe/W26Re| W 1 03 0 to 2300°C | |Pt100[ D 'C6[ -328.0 to +752.0°F
K110 0.0 to  800.0°C J A2 0 to 1600°F || (ASTM) [W iB1 32 to  4208°F D D2 -328 to  +1562°F
K 142] -200.0 to+1372.0°C T 119[ -200.0 to +400.0°C P 130] -200.0 to +640.0°C
K 102 0 to 400°C T T .C5] -328 to +752°C JPt100[ P 1C6] -328.0 to +752.0°F
K K 104 0 to 800°C T.C6 0.0 to +752.0°F P D2 -328 to  +1184°F
K 141 -200 to  +1372°C S S 106 -50 to  +1768°C
K 1C7| -328 to  +2501°F S A7| 58 to_+3214°%F | DC Current - voltage
K 1A4 . .0° j - °
T 0.0 to 800 OOF R R -07 50 to +1768°C Input Code Range Input Code| Range
K A1 0 to 800°F R (A7 -58 to  +3214°F 0o 10mv , 070 10V ;
K_ A2 0 to __1600°F E 20| -200.0 10+1000.0°C 010 108" - ; :81 iy 2181
J :27 -200.0 to +400.0°C E E . B2 0.0 to +800.0°F 0 t° v m 3 :01 0.0 to 100.0% 0 tg 20mA 7 :01 0.0 to 100.0%
J 132] -200.0 to +800.0°C E .B1 -328 to  +1832°F 0 : T
J 08| 00to 4000C| g [Bi03 0 to 1800°C |00 5V 4.01 4t020mA |8 .01
J 109 0.0 to  800.0°C B |B1 32 to  3272°F
J J 1291 -200.0 to+1200.0°C N N 102 0 to  1300°C
J 102 0 to 400°C N | A6 32 to  2372°F
J 104 0 to 800°C
J 115] -200 to +1200°C
Output signal code table X
M |Relay contact output | V | Voltage pulse output (0/12V DC) D | Open collector output
3]0-1vDC 4 |0-5VDC |5|0-10VDC 6 [1-5VDC 7 | 0-20mADC 8| 4-20mADC
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 Model and Suffix Code JEG——

Module type Process/Temperature Controller SRZ

Temperature Control Module (Z-TIO) Quick Start Code 2
+ Quick start code 2 tells the factory to ship with each parameter preset to the values detailed as specified by the customer.
Quick start code is not necessarily specified when ordering, unless the preset is requested.
These parameters are software selectable items and can be re-programmed in the field via the manual.

@ Digital Input/Output Module (Z-DIO-A)

available with event 3 only.

DO1 to 4 Allocation Table

L Quick Start Code 2 Event Type Code Table
Specifications
Event Type Code Event Type Code
- No event N__||Deviation High with Alarm Re-Hold Q
Event 1type || See Event Type Code Table | o: Deviation High A || Deviation Low with Alarm Re-Hold | R
Event2type || See Event Type Code Table [= Deviation Low B | [ Deviation High/Low with Alarm Re-Hold | T
Event3type |®)| See Event Type Code Table [m] Deviation High/Low C__|[Set value High \
Event4 type |@| See Event Type Code Table O Band D _||Setvalue Low w
No CT input N Deviation High with Alarm Hold | E _|[ MV value High 1
CT type ®|CTL-6-P-N P Deviation Low with Alarm Hold | F_|[ MV value Low 2
Deviation High/Low with Alarm Hold| G || Cool side MV value High 3
CTL-12-856-10L-N S Process High H || Cool side MV value Low 4
ANSI/RKC standard protocol 1 Process Low J_|[LBA (Loop break alarm) 11 5
Communication ® MODBUS protocol i 2 | |Process High with Alarm Hold K || Temperature rise completion 2| 6
Protocol PLC special protocol (MAPMAN) (Mitsubishi MELSEC A/Q series) + Only Z-TIO-C/D | 3 | [Process Low with Alarm Hold L |1 LBATs available with event 4 only.
PLC special protocol (MAPMAN) (Mitsubishi MELSEC FX series) « Only Z-TIO-C/D | 5 2 Temperature rise completion is

, - Digital output
Specificati Model and Suffix Code Hgé%\gafe ‘ Qi el Code 5o I HoB g I £ ol 557
pe<:|ﬁcat|ons 00 No allocation
Z-DIO-A -zl @/' [@-el 01 | DO1 manual output | DO2 manual output | DO3 manual output | DO4 manual output
— f | 02 | Event 1 (All CH) Event 2 (All CH) Event 3 (All CH) Event 4 (All CH)
Wiring method @ -(I:j)rrr:::ggtlc;n}l?fpe I: ol 03[ Event 1 (CH1) Event 2 (CH1) Event 3 (CH1) Event 4 (CHT)
Number of Not supplied NT T T T T 1 04 | Event1(CH2) Event 2 (CH2) Event 3 (CH2) Event 4 (CH2)
digital input (DI) @) DI 8 points | A : } : : : : 05 | Event 1 (CH3) Event 2 (CH3) Event 3 (CH3) Event 4 (CH3)
Not supplied N T T 86 Event 1 (CH4) Event 2 (CH4) Event 3 (CH4) :vent;t Eg:z;
iqi . [ [ | 7 | Event 1 (CH1) Event 1 (CH2) Event 1 (CH3) vent
gg‘;‘ ouput(PO) | g | Relay contact output, 8 points Meoro 08| Event 2 (CH1) Event 2 (CH2) Event 2 (CH3) Event 2 (CH4)
Open Collector output, 8 points D, 09 | Event 3 (CH1) Event 3 (CH2) Event 3 (CH3) Event 3 (CH4)
Quick start code | @ No quick start code (Default setting) N Lo 10 | Event4 (CH1) Event 4 (CH2) Event 4 (CH3) Event 4 (CH4)
Specify quick start code 1, | 1 11| TIO HBA (CH1) TIO HBA (CH2) TIO HBA (CH3) TIO HBA (CH4)
i T 1 10 12 | Burnout (CH1) Burnout (CH2) Burnout (CH3) Burnout (CH4)
Digital_input (DI) ® Hg g:‘gﬁglsi:]aprﬂdee Nosymoal : : : 13 | Temperature rise HBA (Comprehensive output)] Burnout (All CH) DO4 manual output
allocation See DI allocation table oo DO5 to 8 Allocation Table
3 | Digital output (DO) No quick start code No symbol 11 . Digital output
8| allocation No digital output N DO 5 [ DO 6 DO7 DO 8
§[(DO1 to DO4) See DO1 to 4 allocation table ] ! 00 No allocaotion
2] . [ 01 | DO5 manual output | DO6 manual output | DO7 manual output | DO8 manual output
S Digital output (DO) No q-UI-Ck start code o symbOI: 02 | Event 1 (All CH) Event 2 (All CH) Event 3 (All CH) Event 4 (All CH)
a agg:satt'ogos No dg'tal outpu"t ) bl N 03 | Event 1 (CH1) Event 2 (CH1) Event 3 (CH1) Event 4 (CH1)
( 0 DO8) See DOS to 8 allocation table W] 04 | Event 1 (CH2) Event 2 (CH2) Event 3 (CH2) Event4 (CH2)
Communication No quick start code No symbol 05 _| Event 1 (CH3) Event 2 (CH3) Event 3 (CH3) Event 4 (CH3)
protocol ANSI/RKC standard protocol 1 06 | Event 1 (CH4) Event 2 (CH4) Event 3 (CH4) Event 4 (CH4)
MODBUS protocol 2 07 | Event 1 (CH1) Event 1 (CH2) Event 1 (CH3) Event 1 (CH4)
08 | Event2 (CH1) Event 2 (CH2) Event 2 (CH3) Event 2 (CH4)
09 | Event 3 (CH1) Event 3 (CH2) Event 3 (CH3) Event 3 (CH4)
10 [ Event4 (CH1) Event 4 (CH2) Event 4 (CH3) Event 4 (CH4)
11_[ TIO HBA (CH1) TIO HBA (CH2) TIO HBA (CH3) TIO HBA (CH4)
12 | Burnout (CH1) Burnout (CH2) Burnout (CH3) Burnout (CH4)
13 | Temperature rise HBA (C output) | Burnout (All CH) DO8 manual output
DI Allocation Table
Code Digital input
DI 1 | DI2 | DI 3 | DI 4 DI5 | DI 6 | DI 7 | DI 8
00 No allocation
01 emory area selection (1 to 8) Area set Operation mode 1 | Operation mode 2 | Alarm interlock reset | AUTO/MANUAL
02 emory area selection (1 to 8) Area set Operation mode 1 | Operation mode 2 | Alarm interlock reset | LOCAL/REMOTE
3 emory area selection (1 to 8) Area set Operation mode Operation mode 2 | Alarm interlock reset | Feed-forward start
4 lemory area selection (1 to 8) Area set Operation mode Operation mode 2 | Alarm interlock reset Soak stop
5 Memory area selection (1 to 8) Area set Operation mode 1 | Operation mode 2 | Alarm interlock reset STOP/RUN
Memory area selection (1 to 8) Area set Operation mode 1 | Operation mode 2 | AUTO/MANUAL LOCAL/REMOTE
7 Memory area selection (1 to 8) Area set Operation mode 1 | Operation mode 2 | AUTO/MANUAL | Feed-forward start
Memory area selection (1 to 8) Area set Operation mode 1 | Operation mode 2 | AUTO/MANUAL Soak stop
09 Memory area selection (1 to 8) Area set Operation mode 1 | Operation mode 2 | AUTO/MANUAL STOP/RUN
10 Memory area selection (1 to 8) Area set Operation mode 1 | Operation mode 2 Feed-forward start
11 Memory area selection (1 to 8) Area set Operation mode 1 | Operation mode 2 | LOCAL/REMOTE. Soak stop
12 Memory area selection (1 to 8) Area set Operation mode 1 | Operation mode 2 | | OCAL/REMOTE STOP/RUN
13 Memory area selection (1 to 8) Area set Operation mode 1 | Operation mode 2 EDS start Soak stop
4 Memory area selection (1 to 8) Area set Operation mode 1 | Operation mode 2 EDS start STOP/RUN
15 Memory area selection (1 to 8) Area set Operation mode 1 | Operation mode 2 Soak stop STOP/RUN
16 Memory area selection (1 to 8) Area set Alarm interlock reset|  AUTO/MANUAL | LOCAL/REMOTE | Feed-forward start
17 Memory area selection (1 to 8) Area set Alarm interlock reset AUTO/MANUAL | LOCAL/REMOTE Soak stop
18 Memory area selection (1 to 8) Area set Alarm interlock reset AUTO/MANUAL | LOCAL/REMOTE STOP/RUN
19 Memory area selection (1 to 8) Area set Alarm interlock reset|  AUTO/MANUAL EDS start Soak stop
20 Memory area selection (1 to 8) Area set Alarm interlock reset|  AUTO/MANUAL EDS start STOP/RUN
21 Memory area selection (1 to 8) Area set Alarm interlock reset AUTO/MANUAL Soak stop STOP/RUN
22 Memory area selection (1 to 8) Area set AUTO/MANUAL LOCAL/REMOTE EDS start Soak stop
23 Memory area selection (1 to 8) Area set AUTO/MANUAL LOCAL/REMOTE EDS start STOP/RUN
24 Memory area selection (1 to 8) Area set AUTO/MANUAL LOCAL/REMOTE Soak stop STOP/RUN
25 Memory area selection (1 to 8) Area set LOCAL/REMOTE | Feed-forward start Soak stop STOP/RUN
|26 | Memory area selection (2 points][ Area set [ Alarm inferfock reset STOP/RUN AUTO/MANUAL LOCAL/REMOTE | O i Operation mode 2
27 Memory area selection (1 to 8) Area set Operation mode 1 | Operation mode 2 |  EDS start 1 EDS start 2
28 |Memory area selection (2 points) Area set [ Alarm interlock reset Area set AUTO/MANUAL LOCAL/REMOTE EDS start 1 EDS start 2
29 EDS start 1 EDS start 2 [ Alarm interlock reset | AUTO/MANUAL LOCAL/REMOTE | Operation mode 1 | Operation mode 2_|

« Area setting is set to disabled at the factory.
« EDS function : External disturbance suppression function

Operation mode 1 :
Operation mode 2 :

Only monitoring. (Control stop, Event function OFF)
Monitoring and Event function (Control stop)
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Module type Temperature/Process Controller SRZ
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® CT (Current transformer) Input Module (Z-CT)

® Communication Module (Z-COM-A)

 Model and Suffix Code N

(HBA) * Separately
(Unit : mm)
Model : CTL-6-P-N (0 to 30A)

25

‘ Approx.130

2

Model : CTL-12-856-10L-N (0 to 100A)
i Approx.100 40

So——
S

Model : CTL-6-P-Z (0 to 10A)
[Available for Z-CT module only]

1 (U.R.D.Co.,LTD product)

(For connector type module)

Model : SRZP-03
(2 piece)
(Push-in spring
connection type)
Equivalent part :
FKC 2,5/ 5-STF-5,08 AU
PHOENIX CONTACT

Model : SRZP-02
(2 piece)

(Side screw type)

Equivalent part :

MSTB 2,5/5-STF-5,08AU

PHOENIX CONTACT

Model : SRZP-01
(2 piece)

(Front screw type)

Equivalent part :

af

FRONT-MSTB 2,5/5-STF-5,08AU

Model :
KSRZ-510A

/

Front terminal cover

e Hardware | Quick et . Hardware | Quick
Specifications Model and Suffix Code |coding |start || Specifications Model and Suffix Code coding | start
only code only code
Model Z-CT-A / 23 Model Z-COM-A [21/BE] [&] [6]
N T T
Wiring method _|®] & 0o e Ci |1 || cowporriz o roazen 1R
L communication -
: No quick start code (Default setting)‘ NT | COM PORT 3,4 RS-422A 47 1 1
Quick start code | Specify quick start code 1. ! communication | @| RS-485 ‘ 5 Vol
gl ot STlo PN (010,30 e e e A G
o ype ® o I
5 CTL:1_2-§56_10L_N (010 1004) S } COM PORT 1,2 No quick start code No code
s CTL-6-P-Z (0 to 10A) z i oo
2 — No quick start code No‘code communication |@| ANSI/RKC standard protocol 1,
2 Croorgrgcljlnlcatlon @| ANSI/RKC standard protocol 1 protocol MODBUS protocol 2 |
<1k MODBUS protocol ‘ 2 No quick start code N;) ?ode
S| coMPORT 34 ANSI/RKC standard protocol 5!
8 | communication MODBUS protocol |
£ | protocol ®| pLC special protocol (Mitsubishi MELSEC A/Q series) | 3|
% PLC special protocol (OMRON SYSMAC series) 41
% PLC special protocol (Mitsubishi MELSEC FX series) | 5 |
S | Maximum No quick start code o code
<4 channel data 16-channels specif!cat!on A
For PLC special | ® 32-channels specification B
(Communica’iion) 48-channels specification C
64-channels specification D
® Accessories
e N N
Current transformer for heater break alarm Plug-in connector * Separately * Separately

Model : W-BW-01
(For RS-485)

{\ . Model : W-BW-02
' #

/A N - N N
Termination resistor connector - separately

(For RS-422A)

Power supply
terminal cover
Model : KSRZ-518A

Standard accessory

Connector cover
Model : KSRZ-517A

PHENIX CONTACT J L )
s B N
- . Separately
Communication cables or o7 e © Mode  Separately End plates
odel (3m) @ Model :
Model : DEP-01
orooral W-BF-01-3000 W-BW-03-1000 (1m) 2 piece)
2.com| zTi0 6 pins W-BW-03-2000 (2m) To firmly fix the modules,
Spade lug terminal % W-BW-03-3000 (3m) use end plates on both
------- sides of the mounted modules
MODBUS/ on the DIN rail.
RKC STD.
RS-485/422A 4 pins _
® * Other types of cables such as oot
cable with 9-pin D-SUB connector
MAPMAN pr— are also available.
(PLC special protocol) g Please contact RKC. Spade lug terminal
RS-485/422A =
@ @ Model : @ Model : V6-MLT (3m)
W-BF-02-500 (0.5m) L )
Operation Panel = W-BF-02-1000 (1m)
OPC-TS2060 W-BF-02-3000 (3m)
@ 8 pins
RS-485 MODBUS
6 pins
6 pins Spade lug terminal




Module type Process/Temperature Controller SRZ

\\ Terminal/ Connector Configuration X GTNRGGT

@ Temperature Control Module (Z-TIO) Terminal type @ Temperature Control Module (Z-TIO) Connector type
CN (Connector) 3 CN (Connector) 1 g
ICT4t ICT1t No. Description [ No. Description ICT4t ICT1t No,| Description No. Description &
npu npu npul npul =
ct| | et |21z g 2 Measured Input 3 (CH3)| 11 4+ Control Output 1 (CH1) or| | et 1|=g. = Measured Input 3 (CH3)| | 5 _+ | Control Output 1 (CH1) P
+ By T @ (1) Relay contact 9 =5 > T NO. | (1) Relay contact o
2) Vol Ise/Voltage/ (2) Voltage pulse/Voltage/
> N (1) Thermocouple o @ C%ﬁfegnev’z)”pseeﬂ Voltage! 21 34 n (1) Thermocouple I G Current/Open collector =
2218l @RID 2|5 @ +Bi% (2)RTD 0@ 5
0 3@ (3) Voltage/Current Measured Input 1 (CHY) CT3 CT2 ™ 76 (3) Voltage/Current Measured Input 1 (CH1) <3
23 Ao 13| A Input| |Input 3| A 3| 4 [
(1) Thermocouple T T 1) Th I
24 = | Control Output 3 (CH3) [f 44 (% 3% (2)RTD 15 1 4 - [Control Output3(CH3) || 5 [+ 24 3] mpmocoupte
NG (1) Relay contact B (3) Voltage/Current 4 3 12 NG (1) Relay contact B (3) Voltage/Current
o (2) Voltage pulse/Voltage/ n (2) Voltage pulse/Voltage/ n
25 + Current/Open collector || 15 (L g 1 = 52 13 4 5 P Current/Open collector || 1 [=pgJ =
(1) (2) (1) ~(2) (3) 4 31 2 1) () (1) (2 (3)
. Close | Measured Input 4 (CH4 Control Output 2 (CH2 —_—
26|37 O puté (CHlf 16 a* 74 Rely oomac (o) poader B CN (Connector) 4 CN (Connector) 2
T
NO, — —
27 >B n (l',v) :;; E}earmowume 1 o ‘2"{;‘3‘,?3@%1;2‘?1’!3“2&2/, P No| Description No. Description
+ ¥ 3) Voltage/Current o @ o
) Zoe] | (& Foodbaok resetance o CN3|J[oTo [+ CNT [ 1 =g = "G |Measured Inputd (CH4)| | 5 |—, =+ |Conrol Ouout2(CH2)
28 0 18 0 Measured Input 2 (CH2)| 1ld R 3 NO. | (1) Relay contact
2 @ A w B ‘ 21 : :‘ 3 P N WL | (1) Thermocouple 4 e )] \éo\tage./[gAlse/Vn:‘tags/
\lermocouple -> - te
29 = | Control Qutput 4 (CH4) 19 L 4 (_)) (2)RTD i g Bi : g : % + Blx o g; \F;;E;ge/cwem o @ urrent/Open collector
NO. (1) Relay contact B o) (3) Voltage/Current 5] M 76 ("O, (4) Feedback resistance Oen [Measured Input 2 (CH2)
e (2) Voliage puseNVoliage! Lo (#) Foedback resisance|  CN4| |51, | CN2 3 A(z) @ 3| A ©
urrentOpen collector A L 1
0|0 @ 20|58 % @ KRS ; Control Output 4 (CH4) + s+ WL (1) Thermocouple
- 1 opti 3| HeYlofl: | 3 41— - 2 N\5T>%| @rD
CT : Current transformer for heater break alarm 1: Optional 3 | Heftell. | 2 NO | (1) Relay contact coss] | (3) Voltage/Current
Feedback resistance input is used only for monitoring. 5 » ot | 1 5 9 s @ ‘é‘jﬁfgmﬂi‘j{‘égﬁ:g‘iﬂ 1|48 1 (4) Feedback resistance|
<Caution> Voltage / current outputs are not isolated from ) M@ G) (4)

the power supply voltage. « For 2CH specifications, connectors CN3 and CN4 are not mounted. *1 : Optional

CT : Current transformer for heater break alarm
Feedback resistance input is used only for monitoring.
<Caution> Voltage / current outputs are not isolated from the power supply voltage.

@ Digital Input/Output Module (Z-DIO) Terminal type @ Digital Input/Output Module (Z-DIO) Connector type
CN (Connector) 3 CN (Connector) 1
No. Description No| Description No. Description No. Description
21|-D4_ 11 |—CoM*%5 ol 1|2 COM?ZT5HCOM
Load 22|-DI13| Digﬁ' '[;Put 12 —Do%g— _R9%] |pigital Output oager '[l .: 2| DB Dig%ta:l |2put =% Dig"f'u? e
oader = 0 1to4 T ® 0
Port _[I H DO2 | DO2 b DI2 poz
23| L2 Voltage 13 [0 —o o . 3| —= Voltage —o
o sink type input po3 | Do3 C"? 2lel: Cg” DIt sink type input DO3
24 |24 14 |—o o —0 o—{ |(1) Relay contact 2 | Heftef: | 2 4 |—= —0 (1) Relay contact
DNOO4 poa | |(@) Open collector 2 S ® : s :25 com DO4 (2) Open collector
25| —]1%oM 15|—a6 —o o) alaglel |2 | 5| e -
ZAVBC
26 |—D18_ 16 Dzz == CT olen 2 CN (Connector) 4 CN (Connector) 2
DO5 HoYlof: | 2 —— —
DI7 - — lellel. . Di t No. Description
27 |— Digital Input || 17 [—%&— — °—{ |Digital Output 3 f ; 2 o DIs SserpTon COM 240¢ ch
08|08 5t0 8 18 DO6 | pos 5t08 5 , off | 1 1 |—= 5 —i
— AP —° o DO5 [ DO5
Volta - ek
DI5 ik type mput il B P oot == 2| =% Digital Input | | 4 |— o —o Digital Output
29|25 19 —;Boz— —o o—| P 5 o 5t08 3 DO6 | DOB 5t08
DO8 —= —
COM| 5 Voltage
30| 20|55 — o ol oe| | smsmemal| , | 007 | oor] | aereer
DO8 | DO8
com 20!
5 _| Zavoc 1172 —° %
@ CT (Current transformer) Input Module (Z-CT) Terminal type @ CT (Current transformer) Input Module (Z-CT) Connector type
CN (Connector) 3 CN (Connector) 1
No. Description No. Description
No. D ipti N D ipti
Loader o. escription o escription 1< cTinput || 5 &‘ CT Input
Por : 21| | cTI 11 |0 CTI S
] nput - nput | Por | com 7to9 com 1103
22 COM 7t09 12 Ccom 1t03 L 2 4
cT8 cT2 CN3 o | 3 <1 3|
23 13| L2 1 5
21 3 |4 com o | com
24| M 14| COM 3 3
HK (I Reixs q |crs
25T 15| LB oNd| o2
T2 o ] ‘|5 CN (Connector) 4 CN (Connector) 2
26 C’]:(I tInPIUZt 16 CI tln%Ut 2 ‘3‘ No. Description No. Description
com o com o 2 CT12 CT4
27 17 51 T CTinput [| 5 CT Input
Screw©3ize V3 X7 og| £T11 18| <18 5 |-com 10to 12 4 |-com 4t06
Solderless terminal is COM com CT11 CT5
recommended 29 19 3 3
5.6mm_ cT10 com com
30| = 20 |18 4| = 2| =
L oAar |57 5 [-cTo) 4 |cT8
@® Communication Extension Module (Z-COM) @® Z-TIO/DIO/CT/COM
° 1 2 Power Supply
LoaterPort | I] « Supply the power to only one of the joined
COM PORT 1 T l_ _I modules. When power is supplied to any one
smo *oDe of the joined modules, all of the joined
Communication 1 modules will receive power.
COMPORT 2 RKC standard/MODBUS Power Supply
RS-485,422A Screw Size : M3 X 7
3 4 5 Solderless terminal is recommended
| Communication 2 A e
COMPORT3 —| RKC standard/MODBUS TR TR SG S
PLC special protocol (Mapman) T’ T
RS-485,422A (A) (B) B
COM PORT 4 RS-485 56mm| |
Communication

* Z-COM: No.3,4,5 terminals are not mounted.
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Module type Process/Temperature Controller SRZ

\\ Communication Converter Model Code Y ENEEIEGEEN

The SRZ can be connected to various Open Networks via a gateway.

Ethernet communication converter ( ) : R
DeviceNet Ethernet (Modbus/TCP CC-Link

(Ethernet/IP, MODBUS/TCP, EtherCAT) communication communig:ation ) communication
converter converter converter
COM-JC )

| \I\ L COM-JH COM-JL
COM-ME RS-485

Z-Tl0,Z-DIO
MODBLR
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Module type High-speed Digital Controller SRX

CE A &

SRX

Jsjjonuog [eybia

O General Description N

The SRX is a module type digital controller with a super high speed sampling of control updating cycle time of 25ms (0.025 sec). Dual loop
control can be performed with a single compact module. A maximum of 31 modules can be connected for 62-loop control. Communication and
power supply for extension modules are snapped together via mating connectors. Distributed installation via RS-485 is possible to allow
formation of a multi-zone distributed control system in a compact size.

O Peawres MENNSST

v High-speed feedback control
+- Multi-zone space-saving

v 256 Ramp/Soak program function Dual loop control can be performed with a single compact
module. Side connectivity for power supply and
communications eliminates the need for wiring and offers close

Multi-Zone Space-Saving

ngh-Speed Feedback Control mounting. Distributed installation via RS-485 is possible to form
a multi-zone distributed control system in a compact size.

The SRX sampling of the control updating cycle time is a rapid The digital input module is used to accomplish operation mode

25ms (0.025sec.) Supplied with high resolution input and changes. Digital output module outputs operating state or

parameters settable in 1/100 sec. for process applications with various event conditions.

fast response. Applications in RTP (Rapid Thermal Process),
RTA (Rapid Thermal Anneal) and pulse heat temperature
control of flip chip bonders in semiconductor manufacturing can
be controlled by the SRX. The high speed sampling function
also makes it suitable for additional application requirements
such as pressure and flow rate.

srX

c 100ms sampling controller . .._25ms sampling controller

125mm

T T T T T T T T T (O T
200
\ c
100 - @
)
NS
Communications  OQutput 1 Output 2 Output 1 Output 2 Digital input 1-6 Digital output 1-6
(RS-485) ? p p p 9 P! 9 p
. Basic Extension Digital input Digital output
1 gl module module @ module module
N- « « «
‘ Communications Communications Communications
‘ (RS-485) (RS-485) (RS-
L. L 1
Power supply = Power supply = Power supply
Pulse heat temperature B 08 4 e 240, 106 240}
control of flip chip bonding. connector connector connector
Power supply Digital input Digital output
(DC 24V) connector connector
Input 1 Input 2 Input 1 Input 2 Digital input 7 =12 Digital output 7 =12

Extension modules can be added to a basic module.
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Module type High-speed Digital Controller SRX

" Features I
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Ramp/Soak Program Function

Ramp/Soak program control of 16 segments by 16 patterns is
supplied as standard. Control can be selected from a standard
fixed-setpoint control or ramp/soak program control.

16
i {1a]'®

16 segments

Time | I

Digital Input Module

The DI-A module has 12 input points on the terminal block. The
DI-B module has 16 additional inputs on the front face
connector as well as 12 inputs on the terminal block.

The DI module is used to facilitate operation mode changes
(temperature control module, program pattern selection,
start/stop of autotuning)

< Operation modes change >
RESET
RUN
FIX
MANUAL
HOLD
STEP

< Program pattern selection >

< Start / Stop of autotuning >

Digital Output Module

The DO-A module has 12 outputs from the terminal block. The
The DO-B module has 16 additional outputs from the front face
connector as well as 12 outputs from the terminal block.

< Function of DO module >
Burn-out state
Event 1 output state
Event 2 output state
Heater break alarm state
Loop break alarm state
Program end state
Pattern end state
Program wait state
Time signal 1 to 16 output state
DI module CH1 to 28 input state

DO-A DO-B

Easy DIN Rail Mounting

The SRX controller utilizes DIN rail mounting for flexible
installation. Control systems can be customized and expanded
to meet specific application requirements simply by attaching
additional modules on the rail.

" Main unit can be easily
removed from a
terminal base unit.

Terminal base

(Terminal unit) \

Main unit

Module connecting
connector

FAIL/RUN status lamp

Compliance with Standards

« CE Mark
« UL/cUL Recognized
* RCM Mark

CEMu




Module type High-speed Digital Controller SRX

) System Configuration JEEGEG—

Host computer ~ Control panel computer

* Serial port (RS-485 or RS-232C) is required.

* When using with Windows 95/98/NT/2000/XP,
An RS232C/RS-485 converter with automatic send/receive switching function is required.
Recommended products : CD485, CD485V (Data Link Co. Ltd)

Jsjjonuog [eybia

RS-232C | Alternative products (485 Ol 9TB, etc) may be available from B and B-Electronics through
RS-232C/RS-485 : http://www.bb-elec.com
Converter :
RS-485 | ... ... ...} Control unit
4 Temperature control module Digital input, output module )
/ Control Control  Control Control\
output output  output output
1, 1,2 1,2 1,2
CT CT CT CT
MODBUS input input input input Digital input Digital input Digital output  Digital output
ANS|X30£825A4 1,2 1,2 1,2 1,2 1106 1106 1t06 1t06
(Changing'\s pu'ssib\e) u u u u u ” ﬁ ﬁ
TIO-A TIO-B TIO-B { DI-B J

.«

e seX W s X

Power supply

I i I

(DC24V) Measured Measured Measured Measured Digital input Digital input Digital output  Digital output
\input1,2 input1,2  input1,2 input 1, 2 / 7t012 7t012 Tto12 7to12

L -

* Each module can perform maximum 2-loop control.

* Extension modules are powered from a basic module via a connector. * Digital inputs/outputs are effective for only unit of connected module.
* Communication of extension modules is via a connector.

* Input and output types can be freely specified for each module and channel.

* Time signal outputs (in program control mode) are provided from a DO module.

T« When 2nd input is used as a remote setpoint input > /
Control Control
output 1 output 1
CTinput 1 I CTinput 1 [
TIO-A TIO-B
Connector terminal
CT2-20 Connector terminal

(Matsushita Electric Works, Ltd.)

Digital input Digital output
131028 131028
= (Open collector output)
9 ==
©
Q
Remote input Remote input Q
Measured input 1 Measured input 1 g

(Matsushita Electric Works, Ltd.) CT2-20
1

* Connector terminal and relay terminal either selection.
Relay terminal

RT1S-OD16-24V-S

Digital output
13t028

(Relay contact output)

| —
] ——

This system is accessible to other TIO-A module with a multi-drop.
(31 module maximum )
(Address selection possible limit is 0 to 99.)
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\\ Specifications

Temperature control module (TIO-A/B)

Input

Module type High-speed Digital Controller SRX

Number of Inputs
2 points
+2nd input can be used as a remote input.

Input
a) Thermocouple, DC low voltage group
Thermocouple : K, J,E, T,R, S, B, N (JIS/IEC)
PLII (NBS), W5Re/W26Re(ASTM)
«Input impedance : Approx.1MQ
«Influence of external resistance : Approx. 0.25uV/Q
«Input break action : Up-scale
DC low voltage : 0 to 1V DC, 0 to 100mV DC, 0 to 10mV DC
«Input break action : Up-scale (0 to 100mV, 0 to 10mV)
Value around 0V (0 to 1V)
b) RTD group
Pt100 (JIS/IEC), JPt100 (JIS)
«Influence of lead resistance : Approx. 0.01[%/Q] of reading
* Maximum 10Q per wire
«Input break action : Up-scale
«Input short action : Down-scale
c) DC high voltage, DC current group
DC high voltage : 0 to 5V DC, 1 to 5V DC, 0 to 10V DC
«Input break action : Value around 0V
DC current : 0to 20mADC, 4 to 20mADC
«Input break action : Value around 0V

Sampling Time
0.025 sec.

PV Bias
- span to +span (Within -1999 to 9999)

Digital Filter
0.01 to 10.00 sec. (OFF when 0 is set.)

Performance

Measuring Accuracy
a) Thermocouple
Type : K, J, T, E, PLII
Less than -100°C (-148°F) : +1.0°C (+1.8°F)
-100 to 500°C (-148 to 932°F) : +0.5°C (+0.9°F)
More than 500°C (932°F) : £(0.1% of Reading + 1 digit)
Type : N, S, R, W5Re/W26Re
-50 to 1000°C (-58 to 1832°F) : +1.0°C (+1.8°F)
More than 1000°C (1832°F) : £(0.1% of Reading + 1 digit)
Type : B
Less than 400°C (752°F) : £70.0°C (+126°F)
400 to 1000°C (752 to 1832°F) : 1.0°C (1.8°F)
More than 1000°C (1832°F) : £(0.1% of Reading + 1 digit)
Cold junction temperature compensation error
+1.0°C (1.8°F) [at 23°C+2°C (73.4°F+ 3.6°F)]
Within £1.5°C (+ 2.7°F) [Between 0 and 50°C (14 to 122°F)]
b) RTD
Less than 200°C (392°F) : +0.2°C (+0.4°F)
More than 200°C (392°F) : £(0.1% of Reading + 1 digit)
c¢) DC voltage and DC current
+(0.1% of span + 1 digit)

Insulation Resistance
More than 20MQ (500V DC) between each isolation block

Dielectric Strength
More than 600V AC for one minute between each isolation block

Control

Control Method
Brilliant PID control (with autotuning)
*Direct action/Reverse action (selectable)
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Major Setting Range
Set value : Same as input range.
Proportional band : 0 to span or 0.1 to span (Temperature)
0.0 to 1000.0% of input span (Voltage, Current)
(ON/OFF action when P=0)

Integral time : 0.01 to 360.00 sec. or 0.1 to 3600.0 sec.
Derivative time : 0.00 to 360.00 sec. or 0.0 to 3600.0 sec.
Control response : Slow, Medium, Fast

Output limiter : -5.0 to +105.0% (High/Low individual setting)

Output change rate limiter : 0.0 to 100.0% / sec.

Proportional cycle time : 0.2 to 50.0 sec.

Level PID : 8 sets of PID parameters can be assigned
to set values at different points.

Control Output

Relay output : Form A contact, 250V AC 3A (resistive load)
Voltage pulse output : 0/12vV DC

(Load resistance : More than 600Q)
Current output : 0to 20mA, 4 to 20mA DC

(Load resistance : Less than 600€2)
Continuous voltage output : 0 to 5V, 0 to 10V, 1to 5V DC

(Load resistance : More than 1kQ)

Alarms
Event (Alarm ) Output
a)Number of alarm : Up to 2 points/channel
b)Type : Deviation High, Low, High/Low, Band,

Process High, Low
« Hold action is available except for Band Alarm.

c) Setting range : Deviation alarm : -span to +span
Deviation High/Low, Band : 0 to span
Process alarm : Same as input range

d) Differential gap : 0to 10°C (°F) or 0.0 to 10.0°C (°F)
(Temperature input)
0 to 100 digits (Voltage, Current input)

e)Output : Communication data output
Loop break alarm (LBA)
a)Number of alarm : 2 points (1 point/channel)
b)LBA time setting : 0 to 7200 sec. (LBA is OFF when 0 is set)
c) LBA deadband : 0 to input span
d)Output : Communication data output

Heater Break Alarm (HBA) : (Optional)

a)Number of alarm : 2 points
b)CT type : CTL-6-P-N (30A), CTL-12-S56-10L-N (100A)
(Specify when ordering)
c)Display range : 0.0 to 100.0A
d)Accuracy : +5% of input value or £2A (whichever is larger)
e)Output : Communication data output
Program
Storage Program Pattern :Max. 16 patterns (16 segments per pattern)
Storage Segments : Max. 256 segments (16 patterns x 16 segments)
Program Setting : Level setting (Setting per channel)

Segment time (Setting per channel)

Setting Range : Level : Same as input range
Segment time : 0.00 to 300.00 sec. / 0.0 to
3000.0 sec. / 0 to 30000 sec. / 0 to 30000 min
(selectable)

Program Repeat : 1 to 1000 times

(Continuous when 1000 times is set)
Time Accuracy : 1 (0.01% of reading + 1digit)
Start Mode : Zero start, Fixed time type PV start, Time

shorting/Constant slope type PV start
(selectable)

Functions : HOLD, STEP, WAIT
Control Mode : Reset, Program, Fixed, Manual
Time Signal : 16 points per 1 pattern

« Contact outputs of time signals are provided from a DO module.
(available soon)



Module type High-speed Digital Controller SRX

Digital input module (DI-A/B)

Digital Input

Number of Inputs

DI-A module : 12 points (6 points/common) Terminal block
DI-B module : 12 points (6 points/common) Terminal block
16 points (4 points/common) Connector
Input Rating

Non-voltage contact input (OPEN : 500kQ or more, CLOSE : 10Q or less)
Contact current:  Less than 10mA
Open voltage : Approx. 24V DC

Input Type
The function of each channel is programmable.
a) Program control mode
RESET, RUN, FIX, MAN, HOLD, STEP
b) Program start pattern selection
c) Auto-tuning START / STOP

Isolation type
Photo-coupler isolation

Setting method
Setting by digital communication.

Digital output module (DO-A/B) TN

Digital Output
Number of Outputs
DO-A module : 12 points (6 points/common) Terminal block

DO-B module : 12 points (6 points/common) Terminal block

16 points (4 points/common) Connector

Output Rating
Transistor output (sink type)
Rated load : 24V DC
Maximum load current : 50mA (1 point )
ON voltage : Maximum 2V DC

Output Type
The function of each channel is programmable.
Burn-out state, Event 1 state, Event 2 state, Heater break out state,
Loop break out (LBA) state, Pattern end state, Wait state,
Time signal CH1 to 16 output state, DI module CH1 to 28 input state

Isolation type
Photo-coupler isolation

Setting method
Setting by digital communication.

Common specification I —

Communications

a) Communication method : Based on RS-485 (2-wire)
b) Communication speed : 2400, 9600, 19200, 38400 BPS

c) Protocol : ANSI X3.28(1976) 2.5 A4
MODBUS
d) Bit format
Start bit : 1
Data bit : 7or8 <For MODBUS 8 bit only
Parity bit : Without, Odd or Even
Stop bit : 1

e) Communication code :  ASCII(JIS) 7-bit code
f)Maximum connection : 31 ( Address can be set from 0 to 99.)

General Specifications

External Dimensions
See external dimensions.

Operating Environment
Free from corrosive or flammable gas, and dust.

Other Conditions
Free from external noise, vibration, shock and exposure to direct
sunlight.

Compliance with Standards

Supply Voltage
21.6 to 26.4V DC (Ripple rate 10% p-p or less) [ Rating : 24V DC ]

Power Consumption

TIO-A module : Less than 120mA
TIO-B module : Less than 120mA
DI-A module : Less than 115mA
DI-B module : Less than 160mA
DO-A module : Less than 70mA
DO-B module : Less than 90mA

Power Failure Effect
A power failure of 20 msec or less will not affect the control action.
If power failure of more than 20 msec occurs, controller will restart.
HOT or COLD start is selectable. (Only TIO module)

Operating Environments : -10 to 50°C [14 to 122°F]
5to 95% RH (Non-condensing)
Absolute humidity : 29g/m3 dry air at 101.3kPa

Backed up by non-volatile memory (FRAM).
Data retaining period : Approx. 10 years.
Number of writing :

Approx. 10,000,000,000 times (TIO module)
Approx. 1,000,000 times (DI/DO module)

« Depending on storage and operating conditions.

Memory Backup :

Net Weight
TIO-A module : Approx. 220g
TIO-B module : Approx. 190g
DI-A module : Approx. 152g
DI-B module : Approx. 158g
DO-A module : Approx. 152g
DO-B mokule : Approx. 158g

e CE Mark
¢ UL/cUL Recognized
¢ RCM Mark

CERA D
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Module type High-speed Digital Controller SRX

\\ Model and Suffix Code ¥
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Temperature Control Module

Specifications Model and Suffix Code
Model X-TIO — 0o —0d O — 0 O O O
1 Basic module A
Type Extension module B
Measured input 1 (CH1) See Range and Input Code Table O
Measured input 2 (CH2) 2| See Range and Input Code Table O

Control output 1 (CH1)

Relay output

Voltage pules

DC voltage : 0to 5V
DC voltage : 0to 10V
DC voltage : 1to 5V
DC current : 0 to 20mA
DC current : 4 to 20mA

oNoOOAZLZ

High voltage and Current group  (Field-programmable)

0— 5/DC| 4
0—10vVDC| 5
1 —5vDC 6
0— 20mADC| 7
4— 20mADC| 8

-20000 — 20000
(Programmable
within 20,000 span)

1,0.1,0.01,0.001, 0.0001
(Programmable)

Relay output M
Voltage pules \%
DC voltage : 0 to 5V 4
Control output 2 (CH2) DC voltage : 0to 10V 5
DC voltage : 1to 5V 6
DC current: 0 to 20mA 7
DC current : 4 to 20mA 8
3 Not supplied N
Current Transformer CTL-6-P-N P
Input 1 (CHT) CTL-12-556-10L-N s
Current Transformer 3 Not supplied N
Input 2 (CH2) CTL-6:-P-N P
CTL-12-S56-10L-N S
1 Extension module cannot be used alone.
2 The second PV input can be also used as a remote setpoint input (voltage / current input only).
3 When a heater break alarm (HBA) is used, please specify relay output or voltage pulse output for the relevant channel output.
Range and Input Table T Digital Input Module T
Thermocouple and Low voltage group (Field-programmable) Specifications Model and Suffix Code
Input Code Range Resolution Model 1>é-D| STt el — O
-200 — 1372°C points Input (lermina
K K 7328 — 2501°F Type 28 points input (Terminal and Connector) B
J J -200 — 1200°C X-DI-B<> Conector Terminal Cable
-328 — 2192°F -
-200 — 400°C Type Model and Suffix Code
T T -328 — 752°F Cable for connector terminal connection (Length:3m)|  W-BQ-01-3000
E E -200 —1000°C Cable for connector terminal connection (Length:2m)|  W-BQ-01-2000
-328 — 1832°F Cable for connector terminal connection (Length:1m)|  W-BQ-01-1000
PL| A 0 —1390°C .
32 — 2534°F 1°C, 0.1°C, 1°F, 0.1°F Digital Output Module
— ° | | T " "
N N sg = 123332,? (Selectable) Specifications Model and Suffix Code
-50 —1768°C Model X-DO — O
S s -58 — 3000°F Tvoe 12 points input (Terminal) A
R R 50 —1768°C yp 28 points input (Terminal and Connector) B
_53 : gggg:g X-DO-B <> Conector Terminal Cable ( Length : 3m
WSReMW26Re | W 32 = 3000°F Type Model and Suffix Code
0 —1800°C Cable for connector terminal connection (Length:3m) W-BQ-01-3000
B B 32 — 3000°F Cable for connector terminal connection (Length:2m) W-BQ-01-2000
0— 10mvDC| 1 -20000 — 20000 1 04.0.01. 0.001. 0.0001 Cable for connector terminal connection (Length:1m) W-BQ-01-1000
0—100mvDC| 2 (Programmable e P S l’)I : Cable for relay terminal connection (Length:3m) W-BQ-02-3000
0 —1vDC 3 within 20,000 span) (Programmable) Cable for relay terminal connection (Length:2m) W-BQ-02-2000
Cable for relay terminal connection (Length:1m) W-BQ-02-1000
i i D
RTD group (Field-programmable) Connector Terminal
Input Code Range Resolution Model and Suffix Code
200 — 850°C RS7DS-20V2
Pt100 D -328 — 1562°F 1°C, 0.1°C, 1°F, 0.1°F (Yoshida Electric Industry CO.,LTD.)
-200 — 600°C (Selectable)
JPHO0 | P s iioF Relay Terminal I

Type

Model and Suffix Code

Y-shaped solderless terminal type

PCRY-1H20-16-FD

Round shaped/Y-shaped solderless

terminal type

PCRYR-1H20-16-FD

(TOYOGIKEN CO.,LTD.)



Module type High-speed Digital Controller SRX

\‘ External Dimensions and Terminals ¥IEGENT

Basic Control Module Extension Control Module Unit : mm

[]
|

Jsjjonuog [eybia

Mounting brackets

) 6.8 35.2540.2, 3040.2 23.5(M3)
ol
2
o~
. %D .S AL iy
& . ~ 8
~ A
o © (when installed with screws )
* Mounting brackets
Each module is supplied with one
mounting brackets as a joint. Additional
- - mounting brackets must be ordered
Digital Input/Output Module Digital Input/Output Module separately.
X-DI-A X-DI-B
X-DO-A X-DO-B
6.8, 30 I 124.3 6.8 30
ﬁ ‘L 110 ﬁ
S 2 ] -
-
g ﬁ )- g © b
N 2 - - ™~ E
J II’& e X J jﬁ III X
T T
Basic Control Module Extension Control Module
X-TIO-A X-TIO-B
DPIET PIEAPY KAPY 5o 0] e
17 7 5 4 7 5 4

RN I

TRA) SG TRE@)
RS-485

6 B 6

HIEN I DEE® R EX IEX
T2 Relz(i))ychmam Relgyl/‘lggntact e cr2

(I I | N S
Cr1: CHt V0+Itag§)t=f'| ;IJISJ V;lagc;)t-;J ;ISISJ
C12:CH2 Voltage/Current || Voltage/Current

Communications CT input for Contr(%l ﬁ%puﬂ Contr(% ﬁg;pUtZ

ouT1 ouT2
Relay contact || Relay contact
L L
CT1:CH1 +outt — || T our2 —
CT2: CH2 Voltage pulse/ || Voltage pulse/

) Voltage/Current || Voltage/Current
CTinput for ||Control output 1|(Control output 2
heater break alarm (CH1) (CH2)

heater break alarm

18 1" 10 9 8 " 10 9 8
20 19 14 13 12 14 13 12
L +L J A B B B B A A B B B B A
= - RTD1 RTD2 RTD1 RTD2
N o, LRI~ | L— R LR~ | L— Riee]
RTD RTD RTD RTD
11 et 11 et
Thermocouple| |  Thermocouple Thermocouple| | Thermocouple
4R INT = +h N2 H— +HINT = N2 -
Voltage/Current | | Voltage/Current Voltage/Current | | Voltage/Current
@ @ Ground Powelr Measured input 1 Measured input 2 @H ‘@H Measured input 1 Measured input 2
supply (CH1) (CH2) (CH1) (CH2)
@ 12 *2nd input can be used as a remote setpoint. (voltage/current input only) @ *2nd input can be used as a remote setpoint. (voltage/current input only)
In this setup, control output 2 and CT input 2 are not available. In this setup, control output 2 and CT input 2 are not available.
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Module type High-speed Digital Controller SRX
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DEEE

—— @EPFNED Terminals
736 l2]s5[ 1],
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TD\Gl DIZTDI5£D|1TDI4£
Digital Input

Mg (1071319 112]8
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R
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—— CEBeENED Terminals ——

713[6l2[s[ 1[4
lDOC!é DOZé lDO1é i
;E’\:VDCTDO(S? TDOS<P TDO4?

Digital Output
Mg [10]13]9]1p]8
J-WDCl 009 lnosé lomé
—‘VD012(P DO11? TDOﬂ]Q T
COM

Q
com
Digital Input Digital Output
H H H Connector terminal oS
@@ CT2-20 oz o] [ 9] 2
B10_A10 0127 [ gol §® A9 B8
F o —x [eo-1— @ A8 | Di18
IR D26 |Bg % el Eelieny |
| = =R (A7 2edls
QLo] 3 2% |B7] @@ a6 [com || &
3:: = |L-cou| BE| @@ A5 | Dite |8
22 S| 02 5| ) — 2|2
ﬁ@ g’ 0i23 [B4] @5 M| BE(O
Qe — R [a3] o134
@% 0122 [B3 @% E?H?
S sl
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1 [com 11 [com CT12-20 o7 —(X)[ |a10] __P9% |
74%1037 64%2017 B10_A10 —o B10] %@ E DO 19
g < Bl ~ =GR DO 27 B9 | 0—
= |3 ]-88 13| 22 S oo ™ ®® A8| oo |
BB T e TR 1 O B o R P 1 oo | =2 @ A7 017 ||5
oo H 4 | —5o =1 14| o5 S 5 D025 B7 @ M| —oo—|a
oo Ve oie || S| [5E] o || S oo — —@ A6 | —com 3
88 ! 5| oo J|E|[15] o= =) |6 @ 1™ | (o]
g8 e |com ] CcoM s| o coM— | BO | \&) A5 | Dot ||
oo 6 =|(]16 = = DO 24 oo |2
o= 20— oy |[B| o] oz ||2 S| %8 |B5| |® aq | 15 ||D
—1 7 |l—oo—|a]||17| —|a k=) D023 H @@ Ad| =53 e
= g |28 | | [18] 2% o S| oo o IR [as| logu |
= B
1 oo 7ol D27 = 208 | B3 @— 2o |
9 [—oo— 19| o6 DO 21 @@ A2| D98 |
- >n] Di2s B1 Al L 2E - | B2 N a1
10| 2% 20 LT [a1] — com
—00o—! —oo— coMms— |B1 @_
24v0C
4t
b
0028 | F+
1 COM ZdVﬁC 11 COM Zdvﬁ() 4Doo<;77
PN 12| 292" | Connector terminal —oo—| E+
120w || | [43] o0z | RT1S-0D16-24V-S L 9% | D+
g 2| 0015 |15 (1a] 202 ||5 F+ F-— | D025 | C+
L= 2o e 2 20 1|8 0024 [ B+
oo | 5 DO 16 > 15 DO 24 5 L 56—
oo : |2 |—oeo— 10| [ 2] —°°o—10 D023 [ A+
a5 ' 6 |compezsv (= | | 16 | comPozty | 00—
oo H Il =l = DO 22
oo ! D017 ||’ D025 ||D | D932 | 9+
oo i 7 |[—0o0— a 17| —5 & a
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8 |—0o— 18] —o6— 0020
= o] -2l |[19] 20z ] S
10| Doz [9g| Doz | D01 |6+
—o0 o— —o0o— DO 18 5+
|_Doge
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: \W-BQ-01 06 |3+
: | _Dote
gi= s [2+
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Modular Type Controller FAREX SR Mint HG SYStCm

FAREX

C€ A

SR Mini HG System

) General Description I

The SR Mini HG System is an advanced high performance multi-zone PID temperature control system. This space-saving system is
designed to be mounted inside an instrument panel and replace multiple temperature controllers. Not only does the SR Mini HG simplify
panel configuration with its compact size and provide smooth connectivity with PLCs, computers and process controls, it is dedicated to

integrating temperature control into the process.

The single SR Mini unit consists of a power supply/CPU module and up to ten /O modules per DIN rail. With two control zones per module,
twenty zones per unit, up to sixteen units can be connected so that the system can expand up to a maximum of 320 control zones. The SR
Mini HG SYSTEM offers over 25 different types of control modules with which to configure your system. Modules such as temperature,
Heat/Cool, voltage/current input, cascade, valve motor, analog and digital inputs and outputs and conveyor belt speed.

O Features M

¥ Integrates process control with PLCs
y¢ Control/monitor from one location

¥¢ Maximum of 320 control loops

¢ DIN rail mounting

¥« MODBUS/ ANSI protocols

v¢ CC-link or direct communication

¥¢ PLC direct communication (MAPMAN)

Flexible Installation

The SR Mini HG System utilizes DIN rail mounting for flexible
installation. Your system can be customized and expanded to
meet your specific application requirements by simply attaching
additional modules on the rail.

Mother block

Expandability

A single SR Mini unit consists of a power supply/CPU module
and up to ten 1/O modules per DIN rail. With two control zones
per module, (Heat/Cool zones use a double wide module), twenty
zones per unit, up to sixteen units can be combined so that the
system can be expanded up to a maximum of 320 control zones.
This system can be connected to an operation panel or PC as
one system. With this configuration flexibility, each system can
be designed for specific control and installation requirements.

m==p PLC, PC or operation panel
RS-422A S Eg g aaaa T Tz
— o)/ ii{mie e 9 o a2l =
RS-422A §
s EEEEEEEEERE
AN EEEEEEEEEE
v

Up to 16 units (Max. 320 loops) are available
when connected to a RKC touch screen operation panel,
PLC or a host computer.

Up to 4 units (Max 80 loops) are available
when using MAPMAN, a direct PLC communication.

1-122

9
Q
=
L
(@)
o)
=]
=
o
)
=




Modular Type Controller FAREX SR Min1 HG System

O Simplified Connectivity G

The SR Mini HG System offers various connectivity options to communicate to a host PC or PLC, such as serial communication, Open
Network communication, and PLC direct communication "MAPMAN" function. For serial communication, Modbus or ANSI X3.28 protocol is
available. For Open Network communication, CC-Link module are available. Direct communication to PLCs is provided by the MAPMAN
function. Without programming, MAPMAN function automatically writes process data into the PLC registers, sends new settings to the
controller and updates parameters continuously and automatically through simple flag operations on the PLC side.

SR Mini HG System Connected to PLC

SR Mini HG System Connected to PC

C——)
PLC Other manufacturer's
display panel
MODBUS
ANSI X3.28

Ladder communication method

SR Mini HG control unit

Up to 16 units (when RS-422A is used)

SR Mini HG System Connected to RKC
Touch Screen Operation Panel

Other manufacturer's
display panel

MODBUS
ANSI X3.28
Ladder communication method

SR Mini HG control unit
Up to 16 units (when RS-422A is used)
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MODBUS Host computer

ANSI X3.28

SR Mini HG control unit

Up to 16 units (when RS-422A is used)

SR Mini HG System Connected to PLC
(PLC direct communication: "MAPMAN")

PLC Other manufacturer's
display panel
No programming is necessary
Dedicated module for direct communication to PLC.

SR Mini HG control unit

Up to 4 units



Modular Type Controller FAREX SR Mint HG SYStCm

" Modules TN

Power Supply / CPU Module

The CPU module (PCP module) supplies power to each
connected modules, manages data, and interfaces with a host
PC, PLC or an operation panel. One PCP module is necessary
for each control unit.

(H-PCP-A, B) Single-communication port

Modbus, or ANSI protocol is available. For CC-Link, CC-Link
module is available as function module.

(H-PCP-J) Dual-communication port

In addition to all communication function available for
H-PCP-A/B, MAPMAN function is built into the H-PCP-J which
automatically writes data into specified register areas of a PLC,
and temperature controller's data is read and written only by PLC
flag operations.

Control Module

Temperature Control Module

(H-TIO-A,B,C,D)

These are standard temperature control modules with one or
two channels. The input type is thermocouple or RTD. One
channel type can have options such as alarm output.

High Accuracy Temperature Control Module

(H-TIO-E,F,G)

These are high accuracy temperature control modules with one
or two channels. The sampling time is 0.1 second, and the
accuracy is 0.1% of the full scale. The input type is thermocouple
or RTD.

Control Module with DC Voltage/Current Input
(H-TIO-H,J)

These are high accuracy control modules with one or two
channels. The input type is DC voltage/current input.

Other Control Module

Conveyor Speed Control Module

(H-SIO-A)
This module controls conveyor belt speed.

Current Transformer Input Module

(H-CT-A)
This module is used with a current transformer (CT) to detect
heater break or any loop failure.

Analog Input / Output Module

o
=
Analog Input Module =
(H-AI-A,B) 2
These modules have two or four inputs with independent high g
and low alarms as standard. g
Analog Output Module
(H-AO-B)

These modules have two or four outputs which are useful for
retransmission to recorders, etc.

Temperature Input Module

(H-TI-C)

These modules have four channels that can be used for
temperature input monitoring. The input type is thermocouple or
RTD. Two-channel high accuracy type is also available.

Digital Input / Output Module
Digital Input Module

(H-DI-A)
This module is for multi-memory area change, and mode transfer.

Digital Event Input Module

(H-DI-B)

This module allows you to program logics and output from the
digital output module. Logic results also can be handled on
communication.

Digital Output Module

(H-DO-A,B)
These modules can be used for independent alarm output per
channel, or various control status output.

Digital Event Output Module

(H-DO-C)
This module allows you to add independent alarms . You can
have more than two alarms if you use this module.

External Dimensions XGTEKGNGNGGGNGNNU

Unit : mm
» Power supply / CPU module * Single width module
(0]
) ©| — Q ©|
g o g
“1
9]
475 100 235 100

» Double width module
Heat/Cool control module

2

Terminal cover
| ~

99.5
9

47.5 100
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Modular Type Controller FAREX SR Mint HG System

\\ Device Configuration JEEGGEEEE

Module Specifications

100 to 120V AC, 50/60Hz FAIL output, Digital output : 4 points, Communication function

H-PCP-A | 200 to 240V AC, 50/60Hz FAIL output, Digital output : 4 points, Communication function

24V DC FAIL output, Digital output : 4 points, Communication function

100 to 120V AC, 50/60Hz FAIL output, Digital output : 2 points, Digital input : 3 points, Communication function

H-PCP-B | 200 to 240V AC, 50/60Hz FAIL output, Digital output : 2 points, Digital input : 3 points, Communication function

Power/CPU 24V DC FAIL output, Digital output : 2 points, Digital input : 3 points, Communication function

Module 100 to 120V AC, 50/60Hz FAIL output, Digital output : 8 points,
ANSI/ MODBUS/ MAPMAN command protocol Communication function (Selectable)

200 to 240V AC, 50/60Hz FAIL output, Digital output : 8 points, Communication function
H-PCP-J | ANSI/ MODBUS/ MAPMAN command protocol Communication function (Selectable)

24V DC FAIL output, Digital output : 8 points, Communication function
ANSI/ MODBUS/ MAPMAN command protocol Communication function (Selectable)

Temperature H-TIO-A | Thermocouple, RTD input : 1 zone, Brilliant PID or ON/OFF control, CT input : 1 point, Alarm output : 1 point

Control Module [H-TIO-B | Thermocouple, RTD input : 2 zones, Brilliant PID or ON/OFF control

Temperature Control | H-TIO-C | Thermocouple, RTD input : 1 zone,  Brilliant PID control, CT input : 1 point

Module (Heat/Cool type) | H-TIO-D | Thermocouple, RTD input : 2 zones, Brilliant PID control, CT input : 2 points

High Accuracy H-TIO-E | Thermocouple, RTD input : 1 zone, Brilliant PID or ON/OFF control, Alarm output : 1 point
Temperature

Control Module |H-TIO-F |RTD input: 2 zones, Brilliant PID or ON/OFF control

E?ﬂ@f&“gﬁﬂ;i@;@g;ﬁfg;ﬁ H-TIO-G | Thermocouple, RTD input: 1 zone, Brilliant PID control

\9&?;f0é/‘gig;rem H-TIO-H | DC voltage, DC current input : 1 zone, Brilliant PID or ON/OFF control, Alarm output : 1 point
Inputhodule H-TIO-J | DC voltage, DC current input : 2 zones, Brilliant PID or ON/OFF control

Conveyor Speed

Control Module H-SIO-A | DC voltage pulse input : 1 zone, Brilliant PID control, Digital input : 2 points

Temperature H-TI-C

Input Module Thermocouple, RTD input : 4 zones, Alarm function : 2 points/zone

CT Input Module | H-CT-A | CT input : 6 points (RKC's proprietary CT)

Alarm output, Relay contact output : 8 points (Common every 4 points)

H-DO-A
Alarm output, Open collector output : 8 points

Digital
gital Output H-DO-B | Alarm output, Relay contact output : 4 points (All points are Common)

Module -
H-DO-C | Event output, Open collector output : 8 points
Analog input (Not insulated between channels) : 4 points
H-Al-A 0to 10mV, 0 to 100mV, 0 to 1V, 0 to 5V, 0 to 10V, 1 to 5V, -1 to 1V, -5 to 5V, -10 to 10V, 0 to 20mA, 4 to 20mA DC
Analog Input Alarm function : 2 points / channel
Module Analog input (Insulated between channels) : 2 points

H-AI-B 0to 10mV, 0 to 100mV, 0 to 1V, 0 to 5V, 0 to 10V, 1 to 5V, -1 to 1V, -5 to 5V, -10 to 10V, 0 to 20mA, 4 to 20mA DC
Alarm function : 2 points / channel

Analog Output Analog output (Insulated between channels) : 2 points

Module H-AO-B | 0to 1V, 0to 5V, 0 to 10V, 1 to 5V, 0 to 20mA, 4 to 20mA DC
Digital Input H-DI-A |24V DC input : 8 points (Common every 4 points)
Module H-DI-B Event input, 24V DC input : 8 points (Common every 4 points)

Communication CC-Link gateway for SR Mini HG (1control unit : 16ch max, Total : 256ch max*)

Converter H-LNK-A *1 control unit occupies 4 stations. The maximun of 64 stations can be used.
H-TIO Input range code table I
Thermocouple RTD
Input | Code Range Input | Code Range Input | Code Range Input | Code Range
K 102 0 to 400°C T 106 0.0 to  400.0°C A 103 0 to 1200°C D 16 0.0 to 400.0°C
K 104 0to _ 800°C T 108 0to 400°C|| PLIl [AT04]" 0.0 to 1200.0°C D17 0to  400°C
K11 0 to  1300°C T 109 0 to  200°C|| (NBS)[ A /A3 0 to 2300°F D18 -200 to +200°C
K 109 0.0 to 400.0°C T110 -200 to  +200°C A A5 0.0 to 2300.0°F Pt100 D :121] -200.0 to +200.0°C
K 110 0.0 to  800.0°C T:12|7 0.0 to_ 200.0°C | |WsRemagre| W_1 03 0 to  2300°C D .22 [2-50.00 to+150.00°C
K [KI25[ 006 130000]| | [T 1s]7200.0 ta 52000% (ASTM) [ \V104 T 0.0 to 2300.0°C D Do =300 to +1200F
K A1 0 to 800°F T A7 0.0 to +700.0°F W A3 0 to  3000°F ; (o] .
K A4 0.0 to  800.0°F T A9 0 to  +700°F | ! : The range canbe specified only H-TIO-E/G g 'g; - 308-8 }0 ‘;2888;
K 1 A5 0 to  2400°F T B1| -300 to +400°%F | module. : =308.0 _to +1200.0-
K 1B4[T 0.0 to 2400.0F T 1B3]7-300.0 to +400.0°F | DC Current » Voltage  H-TIO-H/J ,Z l]? 0'8 :g 421%8"8
K 132]"-200.0 to +300.0°C R 03 0 to +1700°C T 3
J 102 Oto  400C|| R [R.05]" 00 t0+1700.0°C Input __|Code|* Range P.18] -200 to +200°C
J 104 0to_ 800°C R A3 0 to_ +3000°F 0o 10mV__[11 0 P21} -200.0 to +200.0°C
; _ : S A0to +10mV |G 0 JP100 [P 722 12-50.00 to+150.00°C
J 106 0 to 1200°C E 02 0 to 1000°C 0 to 100mV 2: 0 P B4 -300 to +900°F
J 08| 00 to_ 400.0°C E 03] 0.0 to 700.0C| (5010 +100mviU: 0 5 B3 0o 800°F
J 109 0.0 to_ 800.0C E | 04 0to  400°C ERELY 370 P B7| 0.0 to +800.0%
J [J16]T 00to 12000°C|| E [E07] 00to 400.0°C| 1to+1V W, 01]0.0 to 100.0% P B83-300.0 to_+900.0°F
J 126(1-200.0 to +300.0°C E | 08 0.0 to 1000.0°C Oto5V HIG ! : 2 : The range with the resolution of 1/100 can be
JiA2l Ofo 1600 EIAS| 0to 1800 [ 1iobV 6.0 3+ he ng e b specified only by H-TIOF
‘j :ﬁ\g 0.8 io 72010(.)80; E A8/ 0.0 to_1800.0° -5 to +5V D, 0 " module (high accuracy type) .
. (o] i B ;03 0 to  1800°C 0to +10V 5'0
J 'B2|" 0.0 to 1600.0°F B B :104|" 0.0 to 1800.0°F -10 to +10V Vi 01
S'03 0 to +1700°C B ! A5 0 to 3000°F 0 to 20mA 7. 01
S [S 04T 0.0 to+1700.0°C N _' 02 0 to_ 1300°C 4to20mA |8, 01
S'A3 0 to  +3000°F N N !05[" 0.0 to 1300.0°C | 4: Scale range is programmable.
N 1 A1 0 to  2300°F
N 'A4[t 0.0 to 2300.0°F
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FAREX SR Mint HG SYSTEM H-PCP-J Module

FAREX €€ A

SR Mini HG SYSTEM &
H-PCP-J Module

Mapman Function
enables PLCs and
RKC temperature controllers
to act as one.
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\\ General Description JEIEGGEEE

A temperature controller (FAREX SR Mini HG) becomes a Master Unit to PLC, and automatically stores temperature data into registers in
a PLC. This enables easy handling of temperature control system to the exiting PLC system is available..

O Features M

¢ Control/monitor from one location
v¢ Maximum of 80 control loops

¥ DIN rail mounting

¥+ MODBUS/ANSI protocols

Selectable a Type of PLC and Protocol

You can select a type of PLC (SLC500/MELSEC/SYSMAC/JW)
to connect and a protocol (MAPMAN/RKC/MODBUS) to use
with a DIP switch.

<COM.PORT1 and COM.PORT2>
(Selectable options)
e MAPMAN protocol
- Allen-Bradley SLC500 command
- Mithubishi MELSEC command
- Omron SYSMAC command
- Sharp JW command
e MODBUS protocol
o RKC/ANSI protocol

<COM.PORT3>
(Selectable options)

e MODBUS protocol

© RKC/ANSI protocol

Simultaneous Use of Two Protocols

Communication ports (COM. PORT3) has been added.
MODBUS protocol or RKC/ANSI protocol can be assigned. During
MAPMAN command protocol communication, maintenance and
increase of display devices are now available using a PLC or a

HMI/MMI. Q

0 i [——
PC or HMI/MMI
MODBUS protocol

Increased Communication Speed

or
RKC/ANSI protocol

Communication speed at all ports has been increased to
38.4K from 19.2Kbps.

Comparison of Programming Y
Programless

=
(MAPMAN protocol) @N‘

Connection Method Ladder communication Field network

Connection example

Temperature controllers

Tempeture controllers -
SR Mini HG

Temp. control S/W

Tem eature controllers —
P SR Mini HG SR Mini HG
PLC/Temp. controllers ] Paretically necessary :
Comm. software Required (When instrument is started) Not required
PLC/Temp.controllers Required Required Not required

(R/W possible by flag handling)
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FAREX SR Mint HG SYSTEM H-PCP-J Module

Typical Configuration

Display/Setting

[ ]

=
Allen-Bradley Mitsubishi Omron HMI/MMI

PC
SLC500 MELSEC series SYSMAC series JW series (MODBUS protocol) ~ (RKC/ANSI protocol)

MODBUS protocol
or

RS-422A/485
RKC/ANSI protocol RS-232C/422A/485
MAPMAN
command protocol (COM. PORT3)
(COM. PORT1) CE e el g @ Function modules connectable to MAPMAN protocol
el :% o] o] Temperature control: H-TIO-A/B/C/D/E/FIGIH/J
=] % o] of K Cascade control : H-CIO-A
(COM. PORT2) (o] Z% [l ol [ Current Transformer : CT-A
o) yicen) gyite ol i + Data on other modules connecter (T, Al, AO, DO, etc)
MAPMAN (el ol [felf [ ol [ can be used on one more communication port (RKC
command protocol L —, == ol _Tel_Tof} 1o — NI communication or Modbus)
L L )
H-PCP-J Function module
To SR Mini HG module Max.10 modules
Multi-drop connection SR Mini HG System

(max. 4 units)

" Specifications JEEG——

Basic Functions Communications
Data supgrvision Communication Method
Operating and system data RS-422A (4-wire), RS-485 (2-wire), RS-232C (3-wire, Only COM.PORT3)
Control unit diagnosis (Specify when ordering)
Function modules configuration check Communication Protocol
Self-diagostic a) ANSI X3.28 subcategory 2.5B1
Check item : ROM/RAM check, Watchdog timer, Power supply monitoring b) MODBUS
* If error occurs in self-diagnosis, the hardware will automatically return c) PLC special protocol
the module outputs to the OFF position. Communication Speed : 9600, 19200, 38400 BPS
Memory backup Synchronous method : Start/stop synchronous type
RAM is backed up by a lithium battery. Bit Format
Data retaining period : Approx. 10 years Start bit : 1
(depends on storage and operating conditions.) Data bit: 7 or 8
Parity bit : Without, Odd or Even
Power Supply Stop bit : 1 or 2
Supply Voltage General Specifications

a) 90 to 132V AC (Including supply voltage variation)
[Rating : 100 to 120V AC] (50/60Hz common use) Insulation Resistance
b) 180 t,o 2§4V AC (Including supply voltage variation) More than 20MQ (500V DC) between power terminals and ground
[Rating : 200 to 240V AC] (50/60Hz common use) More than 20MQ (500V DC) between output terminals and ground
c) 21.6 to 26.4V DC(Ripple rate 10% p-p or less) . .
Dielectric Strength

Rating : 24V DC
[Rating ] 1500V AC for one minute between power terminals and ground

Power Consumption 1500V AC for one minute between output terminals and ground
a) 100 to 120V AC type : Less than 40VA Operating Environments : 0 to 50°C [32 to 122°F] , 45 to 85%
b) 200 to 240V AC type : Less than 50VA .
c) 24V DC type : Less than 21W, 1A Net Weight : Approx. 300g
Output voltage/current . .
5V DC, 1.7A max. Compliance with Standards
12V DC, 1.0A max.
Over current protection e CE Mark ) C E N®
Fold-back limiting method : 5V e UL/cUL Recognized H us
Digital Output

e External Dimensions

Number of output

8 points Unit:mm E{
Output type

Temperature alarm (Alarm 1, Alarm 2), Heater break alarm, Burnout

Temperature input (T1) alarm, Analog input (Al) alarm, Control loop

break alarm (LBAA), Temperature rise completion, FAIL,

PLC communication status, Unused, (Selectable) M I

Output method
Open collector output, Sink type
8 points/common, DC12/24V
Max. load current : 0.1A/points, 0.8A/common 475

99.5
96
[CEECE]
lE==1

110
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\\ Digital Output Module with Output Ratio (H-DO-G-D) JEEET

Output ratio function multiplies value (gradient) set with output ratio in manipulated output value of master channel
(Temperature control module H-TIO-[ ]), and it is function to output the consequence as manipulated output value

from slave channel (Digital output module H-DO-G).
Other than H-PCP-J module, H-TIO-[ Jmodule and H-DO-G module are requirement to do output ratio function.

@ Output ratio action

Output limiter
(high limit)

Manipulated output
value of master
channel

Master channel
(H-TIO module)

Output limiter
(high limit)

Manipulated output
value of slave
channel

Slave channel
(H-DO-G module)

Output ratio : 2.000

“€— Output ratio : 1.000

Jsjjonuog [eybia

<— Output ratio : 0.500

Output limiter
(low limit)

Output limiter
(low limit)

100%
PID computation result

0% 0% 100%
Manipulated output value of

master channel

® Application
To obtain uniform temperature with a single sensor, temperature distribution of heaters is analyzed and the control
output at a reference point is multiplied by ratio which is then sent to each heater for temperature control.
This type of output ratio distribution was formerly available with a thyristor unit, but now it can be achieved with an
SSR and a magnetic contactor, and a compact and low cost multi-zone temperature control system can be built up.

Gontrol output x (Ratio1.2 to 1

5) Control output x (Ratio 0.6 to 0.9)
(Heat is lost on sides) (Heaters19 to 27 are affected by zone 2)

(Zone 1)

EERRERRRRRRRRRRRRRRRRRRRRRR
T, X1l

Control output x (Ratio1.4 to 1.8
(Heat is lost at entry)

X

Entry —»

Tunnel Furnace

FYTTITET I T

e External Dimensions

¢ QOutput Specifications Unit:mm
Number of output ==—J=—mMIE""
16 points |:| = =0 N

Output method
Open collector output, Sink type, 12 to 24V DC
Max. load current : 50mA, 1common, 400mA
Output type r
Control output of master channel (TIO module)
Output limiter
Output ratio g
Control output cycle : 1 to 100sec

99.5
96

107
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FAREX SR Mint HG SYSTEM H-PCP-J Module

O Speed Control Module (H-SIO-A)

Speed control function inputs pulse from rotary encorder, and motor speed is controlled.
Other than H-PCP-J module, H-SIO-A module are requirement to do speed control functions.

SR Mini HG system

H-PCP-J H-SIO-A  H-TIO ]
Module  Module Module

[ ©

|

)|

®

®

[©]]
o]
]
[e]]
o]

BEE

Furnace

]
®

[©]
el [©
®

[®]
@]

®©)

leleldele ®®Q

» Temperature control
output
Motor speed Temperature
control output

—» —>
O T

 E—
input © ©)

Pulse input

Rotary
encorder
.| Motor Motor ’_\
=\ driver

\\ Specifications
Input

Number of input : 1 point
Input type
a) Voltage pulse input
High level voltage : 7 to 15V DC
Low level voltage : 0to 2V DC
Rise/fall time : Less than 5usec
b) Dry contact

Power supply for sensor

12V DC £10%, Less than 70mA
Input response frequency : 2Hz to 50kHz
Measuring method

Periodic computation method and Pulse count method (Selectable)
Divide ratio : 1 to 1000 (Effective only for periodic computation method)
Gate time : 0.1 to 4.0sec (Effective only for pulse count method)
Digital Filter

First order lag digital filter : 0.1 to 100.0 sec (No filter when 0.0 is set)
Action at input break : Indicates display scale low value
Display scale range

-1999 to +10000
However, scaling is possible within a span of 10000 maximum.
Decimal point position can be varied down to 3 digit.

Control

Control Method
Open loop control
Close loop control (Brilliant PID control with autotuning)
« Available PI control

(Selectable)
Setting Range
Set value : Same as display scale range
Proportional band : 0.1 to 1000.0% of span (Zero is not settable)
Integral time : 1 to 3600 sec. (Zero is not settable)

Derivative time :
Control response :

0 to 3600 sec. (Pl action when D=0)
Slow, Medium, Fast

Control Output
Voltage output : 0to 1V DC, 0 to 5V DC, 0 to 10V DC

1to 5V DC

(Load resistance : More than 1kQ)

0 to 20mA DC, 4 to 20mADC

(Load resistance : Less than 500Q2)

Current output :

Output Scale Range
-9999 to 10000 (However, scaling is possible within a span of 10000
maximum. Decimal point position is common with display scale.

Alarms

Number of alarm output : 1 point

Alarm output type
Relay output, Form A contact 250V AC, 24V DC 2A (resistive load)

Contact Input

Number of Inputs :
Type:
a) Control ON/OFF :

2 points

OPEN : Open loop control,
CLOSE : Close loop control
b) RUN/STOP : OPEN: STOP
CLOSE : RUN
Input Rating :
Non-voltage contact input, Photocoupler isolation (Pulse input type is
not isolated)
a) OPEN : 500kQ or more
b) CLOSE : 10Q or less
c) Allowable contact resistance : 100 or less

General Specifications

Self-Diagnostic Function
RAM check, adjustment data check and watchdog timer
Operation at error : FAIL Lamp lights, Control output is OFF.

Operating Environments : 0 to 50°C [32 to 122°F] , 45 to 85%
Net Weight : Approx. 300g

Compliance with Standards

Number of alarms :

Type
Process High, Process Low, Deviation High, Deviation Low, Deviation
High/Low, Band, Set value High, Set value Low

2 points

Alarm hold cancel time : 1 to 255 sec
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FAREX SR Mini HG SYSTEM H-PCP-J Module

\\ Model and Suffix Code ¥

B Power supply/CPU module within MAPMAN Function (H-PCP-J)

Initial Code Table

o
Specifications Model and Suffix Code _ _ _ <§_:
Model H-PCP —J—0 0 O-Dx0 [J NNNN L] Dl—Tl_ o
Type Within MAPMAN Function [ J Al Alarm 2 9
100 to 120V AC 1 Al Alarm 1 S
Power supply 200 to 240V AC 2 Tl Alarm 2 3
24V DC 3 TI Alarm 1 §
RS-422A
goommﬁgﬁlt:)ﬁ RS-485 TI, Al Alarm Code Table
RS-232C 1 N: No alarm
COM.PORT 3 RS-422A 4 H: Process High
Communication RS-485 5 J :Process Low
Digital output Open collector output D E Erocess Il:hgh (wltr? a}larmr?olld)
Alarm 1 See Alarm Code Table O - : | rocess :"I" E:":\I) a :rm old)
* An analog input module (H-Al) and a temperature
Alarm 2 See Alarm Code Table U input module (H-TI) can be connected to a H-PCP-J

module, but MapMan protocol does not support these

module.
Alarm Code Table MENNNNNNNNNNN———————
A | Deviation High B | Deviation Low C | Deviation High/Low D |Deviation band
E | Deviation High (with alarm hold) | F | Deviation Low (with alarm hold) G | Deviation High/Low (with alarm hold) | H |Process High
J | Process Low K | Process High (with alarm hold) L | Process Low (with alarm hold) Q |Deviation High (with alarm Re-hold)
R | Deviation Low (with alarm re-hold)| T |Deviation High/Low (with alarm re-hold)| N | No alarm

Bl DO module within output ratio

| Model | H-DO-G-D |
Safety Standards:

When specifying models with CE Mark, CSA Certification and
UL recognition add "/CE" to the model code.

B Speed control module

Specifications Model and Suffix Code
Model H-SIO —A—F [ -]
Type 1 channel type [A
Control method PID control with AT F
Input Dry contact input (Power supply for sensor, 12V DC) Z01
(Pulse input) Voltage input (Power supply for sensor, 12V DC) 202
0to 1V DC 3
0to 5V DC 4
0to 10V DC 5
Control output 110 5V DC P
0 to 20mADC 7
4 to 20mADC 8
No alarm output N
Alarm output Alarm 1 output 1
Alarm 2 output 2
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Multi-Loop Digital Temperature Controller MA9OO

MA900

c E GN®US @

O General Description

The MA900 controls up to 4 channels in a compact 1/4 DIN size. The MA900 increases zone density and makes smaller numbers of loops
affordable, yet still holds many of the advantages that a single loop controller might offer. This unit will aid designers of control equipment by

saving labor costs, installation costs, electric panel sizes, and operation costs.

O Features N

Y¢ 4 channels control

v¢ Multi-memory area

¥ Digital communications

+ Heat/Cool action

¢ Digital contact input

J¢ Multiple alarm functions

v¢ Close horizontal mounting

v+ IP65 Waterproof/dustproof protection

4 channels Control

4 channels of temperature controls are packed into 96 x 96 x
100mm case. The MA900 can reduce your panel cutouts and
make your panel board smaller.

Multi-Memory Area

Up to 8 kinds of combinations of temperature set value, PID
constant, alarm set value, etc. for each channel can be
registered as "Memory area" (recipe).

The change of settings caused by the change of a process and
product can be simply realized only by switching the "Area".
The switching of the area by optional external contact input is
also available.

The available parameters for multi memory area :

SV, Alarm set values, PID constants, Anti-reset windup,
Overlap/dead band, Setting change rate limiter, Channel
used/unused

-~ 8areas
Area 1 \'\
P, 1, D, AL1 g‘> Area 3
etc.. Select P,1,D,AL1
etc..

Digital Communications

An optional communications interface, RS-232C, RS-422A or
RS-485 is available for networking to computers, PLCs and
SCADA software. MODBUS or ANSI (RKC standard) protocol
can be selected. Up to 31 units can be interfaced on one
RS-422A or RS-485 communication line.

(Optional)

i
[ £
>

o
o

RIISIEINIEG)

Host computer

Heat/Cool Control

The Heat/Cool PID control features heat and cool outputs for
use where process-generated heat exists. This allows the input
of overlap or deadband settings which contribute to energy
savings.

(Optional)

100% 100%

Heat Cool Heat Cool
output output output output
% Y 0% A
Set value Set value
|<—| Overlap |«~—| Deadband

Digital Contact Input (Optional)

An optional digital contact input is available for RUN/STOP and
memory area switching. (RUN/STOP switching can also be
completed at the front key panel.)
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Multi-Loop Digital Temperature Controller MA9OO

" Featurcs I

Multiple of Alarm Functions Close Horizontal Mounting (Optional)
The MA900 provides a wide selection of alarm types to The MA900 has been designed with a unique mounting
configure up to three alarms. bracket that allows close horizontal mounting of multiple
Alarm 1 (Standard) : instruments to save valuable panel space.

Temperature alarms, Loop break alarm, FAIL

Alarm 2 (Optional) : : :

Temperature alarms, Heater break alarm, FAIL <@ Close horizontal mounting

Alarm 3 (Optional) : ; ; ;
Temperature alarms, FAIL iGN | NEN
Alarm output is common to all channels. But alarm 3 is s s Eh R
available for optional independent output for each channel. B EIE e EIEREI

Heater break alarm

Waterproof/Dustproof (Optional)

or Heater For operation in severe environments or when washdown is

_VAV—NML‘\ required, the IP65 rating is available for waterproof/dustproof
W protection.

720 [0 Loop break alarm

I
Sensor

e
T

2 @D[@]

Heater

Temperature alarm

\\ Specifications

Input Performance
Numbe_r of Inputs Measuring Accuracy
4 points a) Thermocouple
+(0.3% of reading + 1 digit) or +2°C (4°F) whichever is larger
Input Accuracy is not guaranteed between 0 and 399°C (0 and 799°F)
a) Thermocouple  : K, J, R, S, B, E, T, N (JIS/IEC), PLII (NBS) for type R, S and B.
W5Re/W26Re (ASTM), U, L (DIN) «Accuracy is not guaranteed less than -100.0°C ( -158.0°F) for type
«Influence of external resistance : Approx. 0.2uV/Q K,J, Tand U.
«Input break action : Up-scale b) RTD
b) RTD : Pt100 (JIS/IEC), JPt100 (JIS) +(0.3% of reading + 1 digit) or +0.8°C (1.6°F) whichever is larger
«Influence of input lead resistance : Approx. 0.01[%/Q] of reading c) DC voltage
*Maximum 10Q per wire +(0.3% of span + 1 digit)
«Input break action : Up-scale
«Input is not isolated. Insulation Resistance
¢) DC voltage : 0 to 5V, 1 to 5V, 0 to 10V More than 20MQ (500V DC) between measured terminals and ground
«Input break action : Down-scale More than 20MQ (500V DC) between power terminals and ground

«Input is not isolated.
Dielectric Strength

Sampling Time 1000V AC for one minute between measured terminals and ground
0.5 sec 1500V AC for one minute between power terminals and ground
Input Filter

First order lag digital filter
Time constant 1 to 100 sec. (OFF when 0 is set)

PV Bias
- span to +span (Within -1999 to 9999)
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Multi-Loop Digital Temperature Controller MA9OO

Control

Control Method
a) PID control (with autotuning function)
«Available for reverse and direct action. (Specify when ordering.)
b) Heat/Cool PID control (with autotuning function)
«Air and water cooling types are available. (Specify when ordering.)

Major Setting Range
Set value : Same as input range.
Heat side proportional band : 1 to span (ON/OFF action when P=0)
«Differential gap at ON/OFF action is 2°C (°F) or 0.2%.
Cool side proportional band : 1 to 1000% of heat side proportional band
Integral time : 1 to 3600sec.(P + D action when [=0)
Derivative time : 1 to 3600sec.(P + | action when D=0)
Anti-Reset Windup(ARW) : 1 to 100% of heat side proportional band
(Integral action is OFF when ARW=0)
-span to +span (Within -1999 to 9999)
*Minus setting : Over lap
Proportional cycle time : 1 to 100 sec.

Deadband/Overlap :

Operation Mode
Available for switching each channel to be normal (control), alarm
monitoring (control output OFF, alarm action enabled) and unused.

Control Output
Relay output : Form A contact, 250V AC 3A (resistive load)
Voltage pulse output : 0/12v DC

(Load resistance : More than 600€2)

4 to 20mA DC or 0 to 20mA DC

(Load resistance : Less than 600€2)

Open collector output : Load voltage : Less than 30V DC,

(Sink type) Maximum load current : Less than 100mA

Minimum load current : 0.5mA
*Between output terminals are not isolated.

Current output :

Alarm (Up to 3 points) (Optional)

«Alarm 1 output (Standard), Alarm 2, 3 (Optional)
«Independent output for each channel of Alarm 3 is optionally available
(OUT 5 to 8), but not available for Heat/Cool control type.

Temperature Alarm

a) Type : Deviation High, Low, High/Low, Band,
Process High, Low
Set value High, Low, Fail
2°C (°F) or 2.0°C (°F) (Temperature input)
0.2% (Voltage, current input)

b) Differential gap :

Control Loop Break Alarm (LBA)
a) LBA time setting : 0.1 to 200.0 min.
b) LBA deadband : 0 to 9999 °C [°F] or 100% of span
(OFF by setting zero)
*Output from Alarm 1 terminal.

Heater Break Alarm (For single phase)

a) CT type : CTL-6-P-N (30A), CTL-12-S56-10L-N (100A)
b) Display range : 0.0 to 100.0A
c) Accuracy : + 5% of input value or + 2A (whichever is larger)

*Output from Alarm 2 terminal.

Alarm Output
a) Alarm Output 1 to 3
Relay output, Form A contact 250V AC 1A (resistive load)
b)OUT 510 8
Relay output, Form A contact 250V AC 3A (resistive load)

Contact Input (Optional)

Communications (Optional)

a) Communication method : RS-232C (3-wire), RS-422A (4-wire)
RS-485 (2-wire)

b) Communication speed : 2400, 4800, 9600, 19200 BPS

c) Bit format

Start bit : 1

Data bit : 7 or8 +For MODBUS 8 bit only
Parity bit : Even, odd or without parity

Stop bit : 1or2

d) Communication code :  ASCII(JIS) 7-bit code

e) Maximum connection : RS-232C : 1 unit
RS-422A, RS-485 : 31 units
(Address can be set from 0 to 99.)

Waterproof/Dustproof (Optional)

IP65
»Waterproof/dustproof protection only effective from the front in panel
mounted installations.

General Specifications

Supply Voltage
a) 90 to 264V AC (Including supply voltage variation)
[Rating : 100 to 240V AC] (50/60Hz common)
b) 21.6 to 26.4V AC(Including supply voltage variation)
[Rating : 24V AC] (50/60Hz common)
c) 21.6 to 26.4V DC(Ripple rate 10% p-p or less) [Rating : 24V DC]

Power Consumption
Less than 14VA for standard AC type at 100V
Less than 20VA for standard AC type at 240V
Less than 11VA for 24V AC type
Less than 330mA for 24V DC type

Power Failure Effect
Not affected by power failure shorter than 30msec, otherwise reset to
the initial state.

Operating Environments
0 to 50°C [32 to 122°F] , 45 to 85% RH

Memory Backup
Backed up by non-volatile memory.
Number of writing : Approx. 100,000 times
Data retaining period : Approx. 10 years

Net Weight
Approx. 560g

External Dimensions (W x H x D)
96 x 96 x 100mm

Compliance with Standards

Number of Inputs : 5 points

Contact Input Type
a) RUN/STOP switching (OPEN : STOP, CLOSE : RUN)
b) Memory area selection :
Area selection : 3 points (BCD input 0 to 7)
Data set : 1 point

Input Rating
Non-voltage contact input (OPEN : 500kQ or more, CLOSE : 10Q or
less)

e CE Mark ”
e UL/cUL Recognized c E BNIIS @
o C-Tick Mark
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Multi-Loop Digital Temperature Controller MA9OO

) Model and Suffix Code I

Specifications Model and Suffix Code
Model MA900-4 O o0 o-0 o-oxo0 o o—o0o gsgry
PID control with AT (reverse action) F
PID control with AT (direct action) D
Control method Heat/Cool PID with AT (water cooling) w
Heat/Cool PID with AT (air cooling) A
Input type See Range and Input Code Table O
Range See Range and Input Code Table O
Relay output M
Voltage pulse \
Control output 1 DC current : 0 to 20mA 7
(OUT 1to 4) DC current : 4 to 20mA 8
Open collector output D
No output (Only control method F and D) N
Control output 2 3 Relay output M
(OUT 5 to 8) Voltage pulse \
(Control method F, D : Alarm 3 Bg gﬂ;;gm 2 Eg ggmﬁ (Only control method type W and A) g
independent output) Open collector output D
24V AC/DC 3
Power supply voltage 100 to 240V AC 4
Alarm 1 1 See Alarm 1 Code Table (Standard) O
No alarm N
Alarm 2 1.2 Heater break alarm (CTL-6-P-N) P
Heater break alarm (CTL-12-S56-10L-N) S
See Alarm 2 and 3 Code Table O
No alarm N
1
Alarm 3 See Alarm 2 and 3 Code Table O
: Not supplied N
Contact input Contact input (RUN/STOP, Area select * Data set) D
Not supplied N
RS-232C (3-wire system : RKC standard) 1
RS-422A (4-wire system : RKC standard) 4
Digital communications RS-485 (2-wire system : RKC standard) 5
RS-485 (2-wire system : MODBUS) 6
RS-422A (4-wire system : MODBUS) 7
RS-232C (3-wire system : MODBUS) 8
Not supplied N
Waterproof/ Dustproof Waterproof/Dustproof protection 1
Instrument version Version symbol Y

1 Alarm output is common to all channels.
2 Heater break output is not available if either control is current output.
3 As for control output of 5 to 8, when code A or W is selected they are used as cool-side control output, and when F or D is selected, they are used as channel output for alarm 3.

Range and Input Code Table T

Thermocouple (Field-programmable) RTD (Field-programmable)
Input | Code Range Input | Code Range Input | Code Range Input | Code Range
K__01 0 — 200°C J 22 0.0 — 200.0°C T 01| -199.9 —400.0°C D:o01]| -199.9 —649.0°C
K: 02 0 — 400°C J 23 0.0 — 600.0°C T:02 -199.9 — 100.0°C D: 02 -199.9 — 200.0°C
K+ 03 0 — 600°C J 30| -199.9 — 600.0°C T:03 | -100.0 — 200.0°C D:03| -100.0 — 50.0°C
K : 04 0 — 800°C 1 [ AT 0 — 800°F 1 [T o4 0.0 — 350.0°C D: 04| -100.0 —100.0°C
K 05 0 — 1000°C J J A2 0 — 1600°F T T: A1 -199.9 — 752.0°F D: 05 -100.0 — 200.0°C
K: 06 0 — 1200°C J A3 0 — 2192°F A2 | -100.0 — 200.0°F D06 0.0 — 50.0°C
K07 0 — 1372°C J A6 0 — 400°F A3 | _-100.0 — 400.0°F D: 07 0.0 — 100.0°C
K: 08 -199.9 — 300.0°C J A9 -199.9 — 999.9°F A4 0.0 — 450.0°F D: 08 0.0 — 200.0°C
K: 09 0.0 — 400.0°C J B6 0.0 — 800.0°F A5 0.0 — 752.0°F D: 09 0.0 — 300.0°C
K10 0.0 — 800.0°C R: 01 0 — 1600°C W5Re 01 0 — 2000°C Pt100[D: 10 0.0 — 500.0°C
1 LK 13 0 — 100°C 2 |[R:02 0 — 1769°C /W26Re W 02 0 — 2320°C D:A1 -199.9 — 999.9°F
K K 14 0 — 300°C R R 04 0 — 1350°C W A1 0 — 4000°F D:A2| -199.9 — 400.0°F
K+ 17 0 — 450°C R A1 0 — 3200°F A 01 0 — 1300°C D:A3[ -199.9 — 200.0°F
K: 20 0 — 500°C R A2 0 — 3216°F A 02 0 — 1390°C D: A4 -199.9 — 100.0°F
K:29 0.0 — 200.0°C S 01 0 — 1600°C PLII [A:03 0 — 1200°C D:A5| -100.0 — 300.0°F
K : 37 0.0 — 600.0°C s 2502 0 — 1769°C AT A1 0 — 2400°F D A6 0.0 — 100.0°F
K:38| -199.9 —800.0°C S Al 0 — 3200°F A A2 0 — 2534°F D:A7 0.0 — 200.0°F
K A1 0 — 800°F S A2 0 — 3216°F U:01] -199.9 —600.0°C D:A8 0.0 — 400.0°F
K A2 0 — 1600°F B: 01 400 — 1800°C U: 02 -199.9 — 100.0°C D: A9 0.0 — 500.0°F
K+ A3 0 — 2502°F B 2 [B102 0 — 1820°C U 1[0 03 0.0 — 400.0°C P 01| -199.9 —649.0°C
K A4 0.0 — 800.0°F B Al 800 — 3200°F UtAT| -199.9 —999.9°F P02 | -199.9 —200.0°C
Kt A9 20 —  70°F B:A2 0 — 3308°F U:A2[ -100.0 — 200.0°F P: 03] -100.0 — 50.0°C
K:B2| -199.9 — 999.9°F E: 01 0 — 800°C U A3 0.0 — 999.9°F P: 04| -100.0 —100.0°C
J o1 0 — 200°C E E:o02 0 — 1000°C L : 01 0 — 400°C JPt100 P05 [ -100.0 — 200.0°C
J 02 0 — 400°C E A1 0 — 1600°F L L : 02 0 — 800°C P06 0.0 — 50.0°C
J 03 0 — 600°C E:A2 0 — 1832°F LAl 0 — 800°F P:o07 0.0 — 100.0°C
J 04 0 — 800°C 01 0 — 1200°C L A2 0 — 1600°F P08 0.0 — 200.0°C
J 105 0 — 1000°C 02 0 — 1300°C P09 0.0 — 300.0°C
J 06 0 — 1200°C N 06 0.0 — 800.0°C P10 0.0 — 500.0°C
J 07 | -199.9 — 300.0°C Al 0 — 2300°F
J : 08 0.0 — 400.0°C A2 0 — 2372°F 3
J 109 0.0 — 800.0°C A5 0.0 — 999.9°F Voltage DC ™ (Field-programmable)
4 i 10 0 450°C Input | Code Range
1 Type K, J, T and U input : Accuracy is not guaranteed less than -100.0°C (-158.0°F) 0-5V | 4:01] 0.0 — 100.0 (Default)
2 Type R, S and B input : Accuracy is not guaranteed between 0 to 399°C (0 to 799°F) 0-10V |5 :01] 0.0 — 100.0 (Default)
3 DC voltage input can be used for the input of 0 to 20mA (in case of 0 to 5V) and 4 to 20mA (1 to 5V) by attaching 1-5V 6 :01] 0.0 — 100.0 (Default)

250Q shunt resistor (sold separately) to input terminal. (The model of shunt resistor : KD100-55)
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Multi-Loop Digital Temperature Controller MA9OO

Alarm 1 Code Table HEENENNNNE

Code Type Code Type Code Type
A Deviation High F Deviation Low with Alarm Hold L Process Low with Alarm Hold
B Deviation Low G Deviation High/Low with Alarm Hold M FAIL
C Deviation High/Low H Process High R 1| Loop break alarm (LBA)
D Band Alarm J Process Low \ Set value High
E Deviation High with Alarm Hold K Process High with Alarm Hold w Set value Low

1 Loop break alarm is not available for Heat/Cool PID control type.

Alarm 2 and 3 Code Table I

Accessories I
Current transformer for heater break alarm
CTL-6-P-N (0 — 30A)
CTL-12-S56-10L-N (0 — 100A)
Shunt resistor for DC current input
KD100-55

Code Type Code Type Code Type
A Deviation High F Deviation Low with Alarm Hold L Process Low with Alarm Hold
B Deviation Low G Deviation High/Low with Alarm Hold M FAIL
C Deviation High/Low H Process High \ Set value High
D Band Alarm J Process Low w Set value Low
E Deviation High with Alarm Hold K Process High with Alarm Hold
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Multi-Loop Digital Temperature Controller MA9OO

\\ External Dimensions and Rear Terminals YT

Unit : mm

96 9.2 100

=l = '

For mounting of the controllers, panel thickness must be between 1 to 10mm.
When mounting multiple controllers close together, the panel strength should
be checked to ensure proper support..

© | © * Dustproof and waterproof are not effective when controllers are closely mounted.
2] —
5 2
Panel Cutouts
8 | - |
2 ©
?oN ?'o +0.8
® > L=96Xn-4 0
n : Number of controllers
(2=<n=<6)
| —
92 +8-8 25 (Close horizontal mounting)
« Up to 6 unit
O =9 @@ [ @[ S]]
Jo=JolHo[olHe
B @ =l @[ @ [ @] @]
H[OT=—=A OIS A S[=[S]]
s[© 5 O[O [ O] [&]]
16| © |54 @ |2 © [[]so] © ][ ]1e] @]
Il I=EEIREIREIREN
8| © 56 © |44 © [[32] © [[|0] ©
[O =] Ol O [ O [D]]
1 © 54 © [+ @ [ ©[[2] ©
hi © 5| © [led] @ 5] @ [[2s] @
b2 © [—=56d @ [[lsd @ [ @ [ @
« Use the solder less terminal appropriate to the screw size.
Screw size : M3 X 6
No. Description No., Description No., Description No. Description No .| Description
AC DC com
1 L —7+ 49 37 ; 25 13 A CH1
19910240V 24y | Power supply G’\ gl!ﬁ{)r:l]tz iy %’St@%{—rgg} e . . | Measured input
2| —LN —L- 50| — 38| 26 JCTZ 14 > By | — (1) Thermocouple
. (2) RTD
L
3 @‘ Alarm 1 51 @‘ Alarm 3 39 coM 27 Ez;raltg?lgrggk 15 (1) |(32) (3 | (3) Voltage
4= output 52| output 40| P 28| cou alarm 16] A CH?2
. cT3 Measured input
+ Output 1 + Output 5 DI Contact input il ¢ B +
5 @‘ o } (1) Releycontact 53 @‘ o (1) Releycontat 1 ﬂm 2 (Memory area) | |29 cr4 i > T :;;;ﬁm"c"“p'e
(2) Voltage pulse/Current (2) Voltage pulse/Current
6 (1) ﬁ7 (3) (3) Open collector output 54 (1) ﬁ7 (3) (3) Open collector output 42| — 4 30 18 ™y (Bz) 3) (3) Voltage
DI
7 —+ Output 2 55 —+ Output 6 43 SET 31 19 A CH3
N - o T (R e e
oltage pulse/Current oltage pulse/Current + +
8 W? ﬁ7 (3) (3) Open collector output 56 W? ﬁ7 (3) (3) Open collector output 44 SG SG SG 32 20 By | — (1) Thermocouple
9 + Output 3 57 + Output 7 45 - 33 21 B (2)RTD
@‘ - } (1)Relayconet @‘ - (1)Relayconict T(A) —TR(A) —|SD | Communications I (3) Voltage
10 et (2) Voltage pulse/Current 58 et (2) Voltage pulse/Current 46 T(8) -/ TRE) = RD (1) RS-422A 34 22 A CH4
[} (2) (3) gol)tenco:eioroutput (1) (2) (3) gOptenco:ecBIoroutput (2) (3) (2) Rs-485 N N Measured input
+ utpu + utpu (3) RS-232C B
1 @‘ - } E;;ﬂiyw"“adlc 59 @‘ - E;;ﬂiyw"“adlc 47 | HRA) 35 23 > - g;;r%eDrmocouple
oltage pulse/Current oltage pulse/Current L
12| & @ & |Gomaeonons| (90| @ @ B | Gommmecans| 48] 7RO 36 24|55 57 5 | (3) voltage

About output 5 to 8
« It becomes Cool side output for CH1 to CH4 in Heat/Cool control specification.
« It can be used as independent channel output for Alarm 3 in PID control specification. (Specify when ordering)
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MA901

c E BN®IIS @

O General Description

The MA901 controls up to 8 channels in a compact 1/4 DIN size. The MA901 increases zone density and makes smaller numbers of loops
affordable, yet still holds many of the advantages that a single loop controller might offer. This unit will aid designers of control equipment by
saving labor costs, installation costs, electric panel sizes, and operation costs.

O Features N

¥¢ 8 channels control

v¢ Multi-memory area

¥ Digital communications

¥ Digital contact input

v Multiple alarm functions

J¢ Close horizontal mounting

v¢ IP65 Waterproof/Dustproof protection

& channels Control

8 channels of temperature controls are packed into 96 x 96 x
100mm case. The MA901 can reduce your panel cutouts and
make your panel board smaller.

A TR

Multi-Memory Area

Up to 8 kinds of combinations of temperature set value, PID
constant, alarm set value, etc. for each channel can be
registered as "memory area" (recipe).

The change of settings caused by the change of a process and
product can be simply realized only by switching the "area". The
switching of the area by optional external contact input is also
available.

The available parameters for multi memory area :

SV, Alarm set values, PID constants, Anti-reset windup,
Overlap/dead band, Setting change rate limiter, Channel

used/unused
_ ~_ 8areas
Area 1 \'\

P,1,D,AL1 Area 3
etc.. Select P,1,D, AL1
etc..

Digital Communications

An optional communications interface, RS-232C or RS-422A,
RS-485 is available for networking to computers, PLCs and
SCADA software. MODBUS or ANSI (RKC standard) protocol
can be selected. Up to 31 units can be interfaced on one
RS-422A or RS-485 communication line.

(Optional)

™
[ £
>

o
o

RIISIEINIEG)

Host computer

Digital Contact Input (Optional)

An optional digital contact input is available for RUN/STOP and
memory area switching. (RUN/STOP switching can also be
completed at the front key panel.)

Multiple Alarm Functions

The MA901 provides a wide selection of alarm types to
configure up to three alarms.

Alarm 1 (Standard) :

Temperature alarms, Loop break alarm, FAIL

Alarm 2 (Optional) :

Temperature alarms, Heater break alarm, FAIL

Alarm 3 (Optional) :

Temperature alarms, FAIL

*Alarm output is common to all channels.
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\\ Specifications

Input

Number of Inputs
8 points

Input
a) Thermocouple  : K, J, R, S, B, E, T, N (JIS/IEC), PLII (NBS)
W5Re/W26Re (ASTM), U, L (DIN)

«Influence of external resistance : Approx. 0.2uV/Q
«Input break action : Up-scale

b) RTD : Pt100 (JIS/IEC), JPt100 (JIS)
«Influence of input lead resistance : Approx. 0.01[%/Q] of reading
*Maximum 10Q per wire
«Input break action : Up-scale
«Input is not isolated.

c) DC voltage : 0 to 5V, 1 to 5V, 0 to 10V
«Input break action : Down-scale
«Input is not isolated.

Sampling Time
1 sec

Input Filter
First order lag digital filter
Time constant 1 to 100 sec. (OFF when 0 is set)

PV Bias
- span to +span (Within -1999 to 9999)

Performance

Measuring Accuracy
a) Thermocouple
1(0.3% of reading + 1 digit) or +2°C (4°F) whichever is larger
*Accuracy is not guaranteed between 0 and 399°C (0 and 799°F)
for type R, S and B.
*Accuracy is not guaranteed less than -100.0°C ( -158.0°F) for type
K, J, Tand U.
b) RTD
+(0.3% of reading + 1 digit) or £0.8°C (1.6°F) whichever is larger
c) DC voltage
+(0.3% of span + 1 digit)

Insulation Resistance
More than 20MQ (500V DC) between measured terminals and ground
More than 20MQ (500V DC) between power terminals and ground

Dielectric Strength

1000V AC for one minute between measured terminals and ground
1500V AC for one minute between power terminals and ground

Control

Control Method
PID control (with autotuning function)
+Available for reverse and direct action. (Specify when ordering.)

Major Setting Range
Set value : Same as input range.
Proportional band : 1 to span (ON/OFF action when P=0)
«Differential gap at ON/OFF action is 2°C (°F) or 0.2%.

Integral time : 1 to 3600sec.(P + D action when 1=0)

Derivative time : 1 to 3600sec.(P + | action when D=0)

Anti-Reset Windup(ARW) : 1 to 100% of heat side proportional band
(Integral action is OFF when ARW=0)

Proportional cycle time : 1 to 100 sec.

Operation Mode
Available for switching each channel to be normal (control), alarm
monitoring (control output OFF, alarm action enabled) and unused.

Control Output
Relay output : Form A contact, 250V AC 3A (resistive load)
Voltage pulse output : 0/12vV DC

(Load resistance : More than 600Q)

4 to 20mA DC or 0 to 20mA DC

(Load resistance : Less than 600€)

Open collector output : Load voltage : Less than 30V DC,

(Sink type) Maximum load current : Less than 100mA

Minimum load current : 0.5mA
*Between output terminals are not isolated.

Current output :
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Alarm (Up to 3 points)

(Optional)

*Alarm 1 output (Standard), Alarm 2, 3 (Optional)

Temperature Alarm
a) Type : Deviation High, Low, High/Low, Band,
Process High, Low
Set value High, Low, Fail
b) Differential gap : 2°C (°F) or 2.0°C (°F) (Temperature input)
0.2% (Voltage, current input)

Control Loop Break Alarm (LBA)
a) LBA time setting : 0.1 to 200.0 min.
b) LBA deadband : 0 to 9999 °C [°F] or 100% of span
(OFF by setting zero)
*Output from Alarm 1 terminal.

Heater Break Alarm (For single phase)

a) CT type : CTL-6-P-N (30A), CTL-12-S56-10L-N (100A)
b) Display range : 0.0 to 100.0A
c) Accuracy : + 5% of input value or + 2A (whichever is larger)

*Output from Alarm 2 terminal.

Alarm Output
a) Alarm Output 1 to 3
Relay output, Form A contact 250V AC 1A (resistive load)

Contact Input (Optional)

Number of Inputs : 5 points

Contact Input Type
a) RUN/STOP switching (OPEN : STOP, CLOSE : RUN)
b) Memory area selection :
Area selection : 3 points (BCD input 0 to 7)
Data set : 1 point

Input Rating
Non-voltage contact input (OPEN : 500k or more, CLOSE : 10Q or
less)

Communications (Optional)

a) Communication method : RS-232C (3-wire), RS-422A (4-wire)
RS-485 (2-wire)

b) Communication speed : 2400, 4800, 9600, 19200 BPS

c) Bit format

Start bit : 1

Data bit : 7 or 8 <For MODBUS 8 bit only
Parity bit : Even, odd or without parity

Stop bit : 1or2

d) Communication code :  ASCII(JIS) 7-bit code

e) Maximum connection : RS-232C : 1 unit
RS-422A, RS-485 : 31 units
(Address can be set from 0 to 99.)

Waterproof/Dustproof (Optional)

IP65
«Waterproof/dustproof protection only effective from the front in panel
mounted installations.
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General Specifications

Supply Voltage
a) 90 to 264V AC (Including supply voltage variation)
[Rating : 100 to 240V AC] (50/60Hz common)
b) 21.6 to 26.4V AC(Including supply voltage variation)
[Rating : 24V AC] (50/60Hz common)
c) 21.6 to 26.4V DC(Ripple rate 10% p-p or less) [Rating : 24V DC]

9
Q
=
L
(@)
o)
=]
=
o
)
@
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Power Consumption
Less than 14VA for standard AC type at 100V
Less than 20VA for standard AC type at 240V
Less than 11VA for 24V AC type
Less than 330mA for 24V DC type

Power Failure Effect
Not affected by power failure shorter than 30msec, otherwise reset to
the initial state.

Operating Environments
0 to 50°C [32 to 122°F] , 45 to 85% RH

Memory Backup
Backed up by non-volatile memory.
Number of writing : Approx. 100,000 times
Data retaining period : Approx. 10 years

Net Weight
Approx. 560g

External Dimensions (W x H x D)
96 x 96 x 100mm

Compliance with Standards

* CE Mark

o
» UL/cUL Recognized c € BNIIS @
¢ C-Tick Mark
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\\ Model and Suffix Code ¥
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Specifications Model and Suffix Code
Model MA901-8 O o0 o-0 o-o0xOo0 o o—-o gsgry
PID control with AT (reverse action) F
Control method PID control with AT (direct action) D
Input type See Range and Input Code Table O
Range See Range and Input Code Table O
Relay output M
Voltage pulse \
Control output DC current : 0 to 20mA 7
(CH 1to4) DC current : 4 to 20mA 8
Open collector output D
Relay output M
Voltage pulse \
Control output DC current : 0 to 20mA 7
(CH5t0 8) DC current : 4 to 20mA 8
Open collector output D
24\ AC/DC
Power supply voltage 100 to 240V AC
Alarm 1 1 See Alarm 1 Code Table (Standard) O
No alarm N
Alarm 2 1.2.3 Heater break alarm (CTL-6-P-N) P
Heater break alarm (CTL-12-S56-10L-N) S
See Alarm 2 and 3 Code Table O
1 No alarm N
Alarm 3 See Alarm 2 and 3 Code Table O
; Not supplied N
Contact input Contact input (RUN/STOP, Area select « Data set) D
Not supplied N
RS-232C (3-wire system : RKC standard) 1
RS-422A (4-wire system : RKC standard) 4
Digital communications 2 RS-485 (2-wire system : RKC standard) 5
RS-485 (2-wire system : MODBUS) 6
RS-422A (4-wire system : MODBUS) 7
RS-232C (3-wire system : MODBUS) 8
Not supplied N
Waterproof/ Dustproof Waterproof/Dustproof protection 1
Instrument version Version symbol
1 Alarm output is common to all channels.
2 Heater break alarm and communication/contact input cannot be specified on the same hardware.
3 Heater break output is not available if either control output is current output.
Range and Input Code Table I —
Thermocouple RTD
Input | Code Range Input | Code Range Input | Code Range Input | Code Range
K__01 0 — 200°C J 122 0.0 —200.0°C T 01| -199.9 —400.0°C D: 01| -199.9 —649.0°C
02 0 — 400°C J 23 0.0 — 600.0°C T: 02| -199.9 —100.0°C D: 02| -199.9 —200.0°C
K: 03 0 — 600°C J 130 | -199.9 — 600.0°C T 03| -100.0 — 200.0°C D: 03| -100.0 — 50.0°C
K 04 0 — 800°C 1 [AT 0 — 800°F 1 [T o4 0.0 — 350.0°C D04 | -100.0 —100.0°C
K 05 0 — 1000°C J J A2 0 — 1600°F T [TiA -199.9 — 752.0°F D:05| -100.0 —200.0°C
K- 06 0 — 1200°C J A3 0 — 2192°F T A2 | -100.0 — 200.0°F D : 06 0.0 — 50.0°C
K07 0 — 1372°C J A6 0 — 400°F A3 | -100.0 — 400.0°F D 07 0.0 — 100.0°C
K: 08| -199.9 — 300.0°C JPA9 | -199.9 — 999.9°F A4 0.0 — 450.0°F D: 08 0.0 — 200.0°C
K: 09 0.0 — 400.0°C J iB6 0.0 — 800.0°F A5 0.0 — 752.0°F D : 09 0.0 — 300.0°C
K 10 0.0 — 800.0°C R 01 0 — 1600°C W5Re 01 0 — 2000°C Pt100 [ D 10 0.0 — 500.0°C
1 K313 0 — 100°C 2 [R102 0 — 1769°C W26Re | W 02 0 — 2320°C D AT | -199.9 — 999.9°F
K [Ki14 0 — 300°C R [Ri04 0 — 1350°C W A1 0 — 4000°F D A2 | -199.9 — 400.0°F
K17 0 — 450°C R A1 0 — 3200°F AT 01 0 — 1300°C D A3 | -199.9 — 200.0°F
K 20 0 — 500°C RTA2 0 — 3216°F AT 02 0 — 1390°C D:A4| -199.9 — 100.0°F
K29 0.0 — 200.0°C S 01 0 — 1600°C PLII [A:03 0 — 1200°C D : A5 | -100.0 — 300.0°F
K37 0.0 — 600.0°C s 25702 0 — 1769°C A AT 0 — 2400°F D : A6 0.0 — 100.0°F
K38 | -199.9 —800.0°C S A1 0 — 3200°F A A2 0 — 2534°F D A7 0.0 — 200.0°F
K i A1 0 — 800°F S A2 0 — 3216°F U 01| -199.9 —600.0°C D : A8 0.0 — 400.0°F
A2 0 — 1600°F B : 01 400 — 1800°C U 02| -199.9 —100.0°C D : A9 0.0 — 500.0°F
K A3 0 — 2502°F B 2B 02 0 — 1820°C u 1 [U 03 0.0 — 400.0°C P01 | -199.9 —649.0°C
K - A4 0.0 — 800.0°F B Al 800 — 3200°F U:AT| -199.9 — 999.9°F P02 | -199.9 —200.0°C
K A9 20 — 70°F B A2 0 — 3308°F U: A2 -100.0 — 200.0°F P 03] -100.0 — 50.0°C
K:B2| -199.9 — 999.9°F E : 01 0 — 800°C U A3 0.0 — 999.9°F P04 | -100.0 —100.0°C
J o1 0 — 200°C E E : 02 0 — 1000°C L 01 0 — 400°C JPt100 | 2—-05 | -100.0 —200.0°C
J 02 0 — 400°C E A1 0 — 1600°F L L 02 0 — 800°C P 06 0.0 — 50.0°C
J i 03 0 — 600°C E ‘A2 0 — 1832°F LAl 0 — 800°F P07 0.0 — 100.0°C
J 04 0 — 800°C 01 0 — 1200°C L A2 0 — 1600°F P 08 0.0 —200.0°C
J T 05 0 — 1000°C 02 0 — 1300°C P 09 0.0 — 300.0°C
J i 06 0 — 1200°C N 06 0.0 — 800.0°C P10 0.0 — 500.0°C
J 107 | -199.9 — 300.0°C A 0 — 2300°F
J 108 0.0 — 400.0°C A2 0 — 2372°F 3
J i 09 0.0 — 800.0°C A5 0.0 — 999.9°F Voltage DC
410 9 H0e Input | Code Range
1Type K, J, T and U input : Accuracy is not guaranteed less than -100.0°C (-158.0°F) 0-5V [4:0 0.0 — 100.0
2 Type R, S and B input : Accuracy is not guaranteed between 0 to 399°C (0 to 799°F) 0-10vV|5:0 0.0 — 100.0
3 DC voltage input can be used for the input of 0 to 20mA (in case of 0 to 5V) and 4 to 20mA (1 to 5V) by attaching 1-5V ]6:0 0.0 — 100.0

250Q shunt resistor (sold separately) to input terminal. (The model of shunt resistor : KD100-55)
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Alarm 1 Code Table HEENENNNNE

Code Type Code Type Code Type
A Deviation High F Deviation Low with Alarm Hold L Process Low with Alarm Hold
B Deviation Low G Deviation High/Low with Alarm Hold M FAIL
C Deviation High/Low H Process High R 1| Loop break alarm (LBA)
D Band Alarm J Process Low \ Set value High
E Deviation High with Alarm Hold K Process High with Alarm Hold w Set value Low

1 Loop break alarm is not available for Heat/Cool PID control type.

Alarm 2 and 3 Code Table I

Accessories I
Current transformer for heater break alarm
CTL-6-P-N (0 — 30A)
CTL-12-S56-10L-N (0 — 100A)
Shunt resistor for DC current input
KD100-55

Code Type Code Type Code Type
A Deviation High F Deviation Low with Alarm Hold L Process Low with Alarm Hold
B Deviation Low G Deviation High/Low with Alarm Hold M FAIL
C Deviation High/Low H Process High \ Set value High
D Band Alarm J Process Low w Set value Low
E Deviation High with Alarm Hold K Process High with Alarm Hold
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\\ External Dimensions and Rear Terminals YT

Unit : mm

96 9.2 100

=l = '

For mounting of the controllers, panel thickness must be between 1 to 10mm.
When mounting multiple controllers close together, the panel strength should
be checked to ensure proper support..

* Dustproof and waterproof are not effective when controllers are closely mounted.

96
91.8
110.8

e 1 e —

Panel Cutouts

(Close horizontal mounting)

N * Up to 6 unit
2 \ L |
1[© = @ [ [l @3] ©
2| © 54| @ [ad] @ 2] © [[[14][ © S
BLO == [ © [ & [[['5] © ||
H[OT=—=AO S [[A O [+[]]
F[O[=Ho[-o[=o[-o]l o =
o @ [ @ [ @ [l @[] © N P
;@g“@):g@ 31| @ ][] @] o
O=HdeHol=He|xo]
O = Ol O [ O [D]]
1| © [==5d © [} @ [ @ ][] ©@
HO—A 0[O lHO[=[0] L
12 © [—6 © [+ @ []36] @[] @] } } }
+038 +0.8
92 0 25 - 0 .
« Use the solder less terminal appropriate to the screw size. L=96Xn-4 n: NuzTgeiggcontrO"ers
Screw size : M3 X 6 ( ==n= )
_<Heater break alarm type> |
No. Description No. Description No. Description ! No. Description No. Description
1|25 Pes 49| — Alarm 2 37| oM os| A CH5 13 A CHI
10010240V 24y | Power supply NO‘ output T ! . . Measured input . . Measured input
2| —N —L- 50 — 38 JCTZ ! 26 :> B\|—T (1) Thermocouple 14 :> By\|—T (1) Thermocouple
| (2) RTD (2)RTD
L L
3|3 Alarm 1 ST Alarm 3 39 27| & @~ |3 Voltage 15| & @ | @ volage
g ‘ output g ‘ output COoM !
4 52 40 1128 A CH6 16 A CH2
N Outut 1 N LS Cj3 ! . . Measured input . . Measured input
° @‘ o (W)Re\aewmad 53 @‘ o (W)Re\aeoomam 4 CT4 i 29 > T (1) Thermocouple 7 > T (1) Thermocouple
(2) Voltage pulse/Current (2) Voltage pulse/Current CTinput for |} 0 (2)RTD L (2)RTD
6 (4; ﬁ)7 3) (3) Open collector output 54 (4; ﬁ)’ () (3) Open collector output 42 heater break ! 30 )y 3) @3~ | (3) Voltage 18 “ay 3) @~ | (3)Voltage
7=, Output 2 55| —, —+ Output 6 43| M alarm 31 A CH7 19| A CH3
T? ‘ 8 sslgygzc:ﬁil()urrem T? ‘ 8 ssﬁyg?;ﬁmwem cT8 | + + Measured input + + Measured input
8 [€) ﬁ7 @) (3) Open collector output 56 [€) ﬁ7 @) (3) Open collector output 44 4CT6 i 32 :> By [T (1) Thermocouple 20 :> By\|—T (1) Thermocouple
2) RTD (2) RTD
+ Output 3 + Output 7 1 | VAR R /g1
9 B" o } mRe\aF;oomaa 57 B" o } (W}Re\a‘;oomaa 45 3 33 M@ @ (3) Voltage 21 M@ @ (3) Voltage
(2) Violtage pulse/Current (2) Voltage pulse/Current COM
10 W? ﬁ7 ®) (3) Open collector output 58 W? ﬁ7 ®) (3) Open collector output 46 : 34 A CH8 . 22 A CH4 .
Outbut 4 UL 8 cT7 I . . Measured input . . Measured input
+ utpu + utpu 1 ! B B
" E‘ o } (W)Re\a’;oomam 59 E‘ o } (W)Re\a’;oomam 47 cT8 | 35 > T g;gﬁ:‘;m"c"“pb 23 > T E;;E}%’mmoup'e
(2) Voltage pulse/Current (2) Voltage pulse/Current ! 1 L
12 (T)? (42)7 ®) (3) Open collector output 60 (T)? (42)7 ®) (3) Open collecto output 48 ! 36 )y %) (3~ | (3) Voltage 24 )y %) 3~ | (3) Voltage
I

<Contact input « Communications type>

No. Description
37 1DI Contact input
RUN/STOP

38| ¢ ( )
39 COM
40| o 4

DI Contact input
41— 2 (Memory area)
42| Lo,

DI
43| — SET

44| —<s6 —sG —SG

45 | —{T(A) ~{TIR(A) —~|SD | Communications

(1) RS-422A
46 | —1(8) ) TRB)3;RD 2) RS.455
47| Ry (3) Rs-232C
48 TRE)

Heater break alarm and communication/contact
input cannot be specified on the same hardware.
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CB100L

CE A >

APPROVED

QO General Description I

The CB100L is a family of FM approved high limit or low limit controllers. They have a wide range of options including a variety of inputs, two
additional alarms, analog retransmission of variables, waterproof/dustproof, digital inputs, and digital communications. This series is CE marked,

UL/cUL, and FM approved.

< Featurcs TN

v Over/Under temperature protection

¢ Digital communications

¥ Peak temperature measurement

+ Over temperature timer

v« CE marked, UL/cUL and FM approved

Over/Under Temperature Protection

The CB100L provide you the over/under temperature
protection for your equipment or products in process. When the
temperature goes above or below the set value (high limit or
low limit), the CB100L will interrupt or remove the power from
the process. This output can be used for alarm or interrupting
power to the heater circuit.

For safety reason, the output will be retained until reset
operation is executed even when the measured value goes
back to the normal range. Reset operation can be executed by
front key operation, communication, or digital input.

The CB100L limit actions can also be configured :

Limit output at power-up : ON/OFF

Alarm output : Energized/de-energized

Limit type : High-limit for over-temperature / Low-limit for
under-temperature

The CB100L measures the time while the measured value goes
above/below the set value, and it retains the peak value.

Differential gap
Set value

(SV)

Measured value

(PV) > |
OUT lamp ON | OFF ON OFF
Output contact |OPEN | CLOSE OPEN CLOSE
i ! , i
EXCD lamp OFF ON OFF
Time measuring | No measuring Measuring No measuring
A
Power-ON  Reset Reset

« Output contact is open when power is OFF.(De-energized output)

Digital Communications

CB100L offer RS-485 communications with ANSI protocol.

Up to 31 units can be connected to one RS-485 communication
line.

(Optional)

Host computer

Communication| RS-232C
| level converter

Up to 31 units

Analog Output (Optional)

Analog output is available for measured value retransmission.
For the set value retransmission, please ask RKC for details.

Analog output

4t0 20 mADC or

0to 20 mMADC
Waterproof/Dustrpoof (Optional)

For operation in severe environments or when washdown is
required, the IP66(65) rating is available for waterproof/dustproof
protection.

CB100L: IP66

Close Horizontal Mounting

The CB100L allow you to mount horizontally up to 6 units close
together to make effective use of control board or panel space.

Jsjjonuog [eybia

1-144



Temperature Limit Controller CB 1 OOL

QO Specifications I

Input

Input
a) Thermocouple : K, J, R, S, B, E, T, N (JIS/IEC), PLIl (NBS)
W5Re/W26Re (ASTM), U, L (DIN)
«Influence of external resistance : Approx. 0.2uV/Q
«Input break action : Up-scale
b) RTD : Pt100 (JIS/IEC), JPt100 (JIS)
«Influence of input lead resistance : Approx. 0.01[%/Q] of reading
*Maximum 10Q per wire
«Input break action : Up-scale
c) DC voltage : 0to 5V, 1to 5V, 0to 10V (0.0 to 100.0% Default
value)
«Input break action : Down-scale
d) DC current : 0 to 20mA, 4 to 20mA (0.0 to 100.0% Default value)
*For DC current input, connect a 250 Q resister to the input terminals.
«Input break action : Down-scale

Sampling Time
0.5 sec

PV Bias
Temperature input : -1999(-199.9) to 9999(999.9)°C|[°F]
DC voltage, DC current : - span to +span

Performance

Measuring Accuracy

a) Thermocouple
+(0.3% of reading + 1 digit) or +2°C (4°F) whichever is larger
*Accuracy is not guaranteed between 0 and 399°C (0 and 799°F)
for type R, S and B.
*Accuracy is not guaranteed between -199.9 and -100.0°C
(-199.9 and -158.0°F) for type T and U.

b) RTD
+(0.3% of reading + 1 digit) or +0.8°C (1.6°F) whichever is larger

c) DC voltage and DC current
+(0.3% of span + 1 digit)

Insulation Resistance
More than 20MQ (500V DC) between measured terminals and ground
More than 20MQ (500V DC) between power terminals and ground

Dielectric Strength
1000V AC for one minute between measured terminals and ground
1500V AC for one minute between power terminals and ground

Action

Limit Action
High limit control

»De-energized or energized output can be selected

«Low limit control is available.

* The control output contact goes OPEN (CLOSED when set to ergi-
zed) when measured value exceeds the set value, and it is retained
until reset operation is executed. The reset can be made by front
key operation, communication, or digital input.

« The state of control output contact when power-up can be config-
ured. The output contact is OPEN when power-up for standard
de-energized type.

Limit Action Output
Relay contact output, Form A contact, 250V AC, 3A (resistive load)

Other Standard Functions

Peak Hold
Memorizes the maximum value during the measured value exceeds
the set value (when high limit control).
*Peak hold value can be reset by front key operation, communica-
tion, or digital input.
*Peak hold value is reset when the controller is turned off.
«"---" is displayed before the measured value exceeds the set value
for the first time.

Integrated Time Measuring
Counts up the time during the measured value exceeds the set value
(when high limit control).
«Integrated time can be reset by front key operation, communica-
tion, or digital input.
«Integrated time is reset when the controller is turned off.
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Optional Functions

Temperature Alarms

a) Number of points : 2 points

b) Type : Deviation High, Deviation Low, Deviation
High/Low, Band, Process High, Process Low

(Hold action is available)

c) Differential gap :  2°C or 2.0°C (temperature input)
0.2% of span (DC voltage/current input)

d) Output : Relay contact output, Form A contact, 250VAC, 1A
(resistive load)

Communications
a) Communication method : RS-485 (2-wire)
b) Communication speed : 1200, 2400, 4800, 9600, 19200 BPS
c) Bit format

Start bit : 1

Data bit : 7or8

Parity bit : Even, odd or without parity
Stop bit : 1or2

d) Communication code :  ASCII(JIS) 7-bit code
e) Maximum connection : 31 ( Address can be set from 0 to 99.)

Contact Input
a) Number of points : 1 point
b) Input method : Non-voltage contact input
*Resistance at OPEN : 500K or more
*Resistance at CLOSE : 10Q or less
¢) Function : Reset function is executed when the mode
is changed from OPEN to CLOSE.

Analog Output

a) Number of points : 1 point

b) Output signal : 4 to 20mA DC, 0 to 20mA DC

c) Allowable load resistance : 600Q or less

d) Output type : Measured value

e) Accuracy : +0.3% of span

f) Resolution : More than 10 bits
Waterproof/Dustproof

1P66

«Waterproof/dustproof protection only effective from the front in panel
mounted installations.

*Waterproof/dustproof protection is not available for close horizontal
mounting installations.

General specifications

Supply Voltage
a) 85 to 264V AC (Including supply voltage variation)
[Rating : 100 to 240V AC] (50/60Hz common)
b) 21.6 to 26.4V AC (Including supply voltage variation)
[Rating : 24V AC] (50/60Hz common)
c) 21.6 to 26.4V DC (Ripple rate 10% p-p or less) [Rating : 24V DC]

Power Consumption
Less than 10VA for standard AC type
Less than 5VA for 24V AC type
Less than 160mA for 24V DC type

Power Failure Effect
Not affected by power failure shorter than 20msec, otherwise reset to
the initial state.

Operating Environments : 0 to 50°C [32 to 122°F] , 45 to 85% RH
Memory Backup : Backed up by non-volatile memory.

Net Weight
Approx. 170g

External Dimensions (W x H x D)
48 x 48 x 100mm

Compliance with Standards

o CE Mark

« UL/cUL Recognized c E \ @
o FM Approved EN Us

APPROVED
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\\ Model and Suffix Code ¥

Specifications Model and Suffix Code o
Size CB100 (1/16 DIN size) 0O 0 d-mMxO O—-0O0-—-0 O-0 =
Type Temperature Limit controller | L 8
Input type See Range and Input Code Table O g
Range See Range and Input Code Table ] =
Output Relay output M e
Alarm 1 No alarm N o

See Alarm Code Table O
No alarm N
Alarm 2
See Alarm Code Table O
Not supplied N
Analog output 0to 20mA DC 7
4 to 20mA DC 8
- s 1 Not supplied ] N
Digital cc_)mmuqlcatlons Digital communications : RS-485 (2-wire system) 5
Contact input Contact input D
Not supplied N
Waterproof/ Dustproof Waterproof/Dustproof protection e Body color is only available in black. 1
Body color Black A
y White N
1 Either communications or contact input can be selected.
Range and Input Code Table I
Thermocouple (Field-programmable) RTD (Field-programmable)
Input Code Range Input Code Range Input Code Range
K_: 01 0 — 200°C E : 01 0 — 800°C D : 01 -199.9 — 649.0°C
K i 02 0 — 400°C E E : 02 0 — 1000°C D : 02 -199.9 — 200.0°C
K_: 03 0 — 600°C E : Al 0 — 1600°F D @ 03 -100.0 — 50.0°C
K_: 04 0 — 800°C E | A2 0 — 1832°F D ' 04 -100.0 — 100.0°C
K_: 05 0 — 1000°C 01 0 — 1200°C D & 05 -100.0 — 100.0°C
K_: 06 0 — 1200°C N 02 0 — 1300°C D : 06 0.0 — 50.0°C
K K_: 07 0 — 1372°C A1 0 — 2300°F D : 07 0.0 — 100.0°C
K 3 0 — 100°C A2 0 — 2372°F D : 08 0.0 — 200.0°C
K 4 0 — 300°C 01 -199.9 — 400.0°C D | 09 0.0 — 300.0°C
K 7 0 — 450°C T 02 -199.9 — 100.0°C Pt100 [ D : 10 0.0 — 500.0°C
K i 20 0 — 500°C T © 03 -100.0 — 200.0°C D : Al -199.9 — 999.9°F
K+ Al 0 — 800°F 2 [T 04 0.0 — 350.0°C D : A2 -199.9 — 400.0°F
K_: A2 0 — 1600°F T T A -199.9 — 752.0°F D : A3 -199.9 — 200.0°F
K i A3 0 — 2502°F T I A2 -100.0 — 200.0°F D | A4 -199.9 — 100.0°F
K_: A9 20— 70°F T | A3 -100.0 — 400.0°F D : A5 -100.0 — 300.0°F
J 01 0 — 200°C T A4 0.0 — 450.0°F D : A6 0.0 — 100.0°F
J 02 0 — 400°C A5 0.0 — 752.0°F D i A7 0.0 — 200.0°F
J : 03 0 — 600°C W5Re 01 0 — 2000°C D : A8 0.0 — 400.0°F
J 04 0 — 800°C 26Re WL 02 0 — 2320°C D : A9 0.0 — 500.0°F
J J 05 0 — 1000°C W A1 0 — 4000°F P _: 01 -199.9 — 649.0°C
J t 06 0 — 1200°C A ¢ 01 0 — 1300°C P 02 -199.9 — 200.0°C
J AT 0 — 800°F A 02 0 — 1390°C P_: 03 -100.0 — 50.0°C
J A2 0 — 1600°F PLII A i 03 0 — 1200°C P i 04 -100.0 — 100.0°C
J i A3 0 — 2192°F A Al 0 — 2400°F JPH00 P 05 -100.0 — 200.0°C
J A6 0 — 400°F A A2 0 — 2534°F P i 06 0.0 — 50.0°C
R i 01 0 — 1600°C Ut o1 -199.9 — 600.0°C P_: 07 0.0 — 100.0°C
1 R _: 02 0 — 1769°C o, [U 102 -199.9 — 100.0°C P _: 08 0.0 — 200.0°C
R R ¢ 04 0 — 1350°C U U : 03 0.0 — 400.0°C P i 09 0.0 — 300.0°C
R i Al 0 — 3200°F U A1 -199.9 — 999.9°F P 110 0.0 — 500.0°C
R : A2 0 — 3216°F U i A2 -100.0 — 200.0°F -
S 01 0 — 1600°C U | A3 0.0 — 999.9°F Voltage and Current 3 (Field-programmable)
s ' [5i02 0 — 1769°C L : 01 0 — 400°C C
S Al 0 — 3200°F L [ 02 0— _800°C Input ode Range
S | A2 0 — 3216°F L A1 0 — 800°F 0 5vDC | 4 : 0 0.0 — 100.0 (Default) |
B 01 400 — 1800°C L : A2 0 — 1600°F 0 10vDC | 5 : 0 0.0 — 100.0 (Default)
1 B 02 0 — 1820°C 1 _5vDC 6 0 0.0 — 100.0 (Default) |
B B : A1 800 — 3200°F 0 20mADC| 7 0 0.0 — 100.0 (Default) |
B Az 0 3308°F 4 20mADC| 8 & 0 0.0 — 100.0_(Default)
1 Type R, S and B input : Accuracy is not guaranteed between 0 and 399°C (0 and 799°F)
2 Type T and U input : Accuracy is not guaranteed between -199.9 and -100.0°C (-199.9 and -158.0°F)
3 DC current input : A 250 Q resistor is externally connected to input terminals.
Alarm Code Table I Supply Voltage M
Code Type Code Type [ 100-240VAC [ 24VAC [ 24V DC |
A Deviation High H Process High
B Deviation Low J Process Low A ries NN
C Deviation High/Low K Process High with Hold ccesso_ es .
D Band Alarm L Process Low with Hold Shunt resistor for DC current input
E Deviation High with Hold KD100-55
F Deviation Low with Hold Terminal cover
G Deviation High/Low with Hold KCA100-517 (CB100L) KCA900-58 (CB9OOL)
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\\ External Dimensions and Rear Terminals YT
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Unit : mm
Panel cutouts
48 8.2 100 | ]
mL L |
— N
= © ©
2 e L %
~ =3 © < 0.6 <
C 45 25
t 1 L
+0.6
L=(48xn-3) 0
n : Number of controllers (2=<n=<6)
TRRR® No. Description No. Description No. Description
AR [ D [[s] & 1 AC  __AC__DC, 7 | o Alarm2 13| sG -
I BB 100t0240v 24y 24v | Power supply No Alarm output o 1 Contact
2 B 8 | —o Alarm 1 14 | TIR(A) Communications 21 e
4] & ] X [l @ —_— — NO Relay contact output inpu
BT E) 3| 9 15| TIR®B) _
6 @ g @ 2 @ 20 Analog output +
S 4| 10 A Measured input 16
(1) Thermocouple
5 Limit output =X B\ —*| @R 7
5 “i?l Relay contact output 12 P (3) Voltage/Current 18
o @ @~
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O General Description

The SA200L is a FM approved high limit or low limit controllers. The SA200L is a high performance 32nd DIN controller that has been
specifically designed for applications where panel space is critical. Though small in size, this controller has exceptional features such as dual
display of process and set value, mounting flexibility, alarms and MODBUS communications. SA200L is CE marked, UL/cUL, UKCA and FM
approved.

O Features NN

Easy Maintenance

+¢ Over/Under temperature protection

v 1/32 DIN size with dual display

¥¢ Peak temperature measurement

¢ Over temperature timer

v¢ CE marked, UL/cUL, UKCA and FM approved

The internal assembly of the SA200L can be removed from the
front of a control board.

It is easy to inspect, maintain or replace the instrument because
it does not require access from the back of the panel.

Over/Under Temperature Protection

The SA200L provide you the over/under temperature protection
for your equipment or products in process. When the
temperature goes above or below the set value (high limit or
low limit), the SA200L will interrupt or remove the power from
the process. This output can be used for alarm or interrupting
power to the heater circuit.

For safety reason, the output will be retained until reset
operation is executed even when the measured value goes
back to the normal range. Reset operation can be executed by
front key operation, communication, or digital input.

Setting lock with password

The setting lock function is equipped for safety reasons,
which hides the setting parameters when locked and
displays the setting parameters when a password is entered.

Setting lock release

Password input

The SA200L limit actions can also be configured :

Limit output at power-up : ON/OFF

Alarm output : Energized/de-energized

Limit type : High-limit for over-temperature / Low-limit for
under-temperature

The SA200L measures the time while the measured value goes
above/below the set value, and it retains the peak value.

Differential gap
Set value

(sv)

Measured value

PV 7 !
OUT lamp ON OFF ON OFF
Output contact [OPEN | CLOSE OPEN CLOSE
l 0

[ ExcD lamp OFF | ON | OFF |
|Timemeasuring Nomeasuring| Measuring | No measuring |

\ A A

Power-ON Reset Reset

 Output contact is open when power is OFF.(De-energized output)

g

Setting lock
Setting parameters

i

Analog Retransmission Output (Optional)

The output 1 can be configured as an analog retransmission
output.

With this function, the measured value can be retransmitted as
an analog current signal (4-20mA /0-20mA).

Output 1 Measured value (PV),
» Deviation (DEV),

DC 4 to 20mA Set value (SV)
DC 0 to 20mA

Digital Communications (Optional)

The SA200L offers an optional RS-485 communications
interface for networking to computers. MODBUS or ANSI
protocol can be selected.

Up to 31 units, can be multi-dropped on one RS-485
communication line.

Max.31units
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Input

Input
a) Thermocouple : K, J,E, T, R, S, B, N, C (W5Re/W26Re) (JIS/IEC)
PLII (NBS) U, L (DIN)

*Input impedance : Approx.1MQ
«Influence of external resistance : Approx. 0.2uV/Q
«Input break action : Up-scale

b) RTD : Pt100(JIS/IEC), JPt100(JIS)
«Influence of lead resistance : Approx. 0.01[%/Q] of span
* Maximum 10Q per wire
«Input break action : Up-scale
«Input short action : Down-scale

c) DC voltage : 0to 5V DC, 1to5V DC, 0to 10V DC

d) DC current : 0 to 20mA DC, 4 to 20mADC
*For DC current input, connect a 250 Q resister to the input terminals.
«Input break action : Down-scale
*Reading is around zero for 0 to 5V DC input, 0 to 10V DC input

and 0 to 20mA DC input.

Sampling Time
0.5 sec. 0.25sec (Selectable)

Input Digital Filter
1 to 100 sec (OFF when 0 is set.)

PV Bias
- span to +span (Within -1999 to 9999)

PV Ratio
0.500 to 1.500

Performance

Measuring Accuracy
a) Thermocouple
+(0.3% of reading + 1 digit) or +2°C (4°F) whichever is larger
*Accuracy is not guaranteed less than 399°C (0 and 799°F)
for type R, S and B.
*Accuracy is not guaranteed less than -100.0°C (-158.0°F) for
type T and U.
b) RTD
+(0.3% of reading + 1 digit) or +0.8°C (1.6°F) whichever is larger
c) DC voltage and DC current
+(0.3% of span + 1 digit)

Insulation Resistance
More than 20MQ (500V DC) between measured terminals and ground
More than 20MQ (500V DC) between power terminals and ground

Dielectric Strength
1500V AC for one minute between measured terminals and ground
1500V AC for one minute between power terminals and ground

Action

Limit Action
High limit control

*De-energized or energized output can be selected

«Low limit control is available.

*The control output contact goes OPEN (CLOSED when set to ergi-
zed) when measured value exceeds the set value, and it is retained
until reset operation is executed. The reset can be made by front
key operation, communication, or digital input.

« The state of control output contact when power-up can be config-
ured. The output contact is OPEN when power-up for standard
de-energized type.

Other Standard Functions

Hold Function
Memorizes the maximum value and the minimum value.
« Hold value can be reset by front key operation,
communication, or digital input.
 Hold value is reset when the controller is turned off.

Integrated Time Measuring
Counts up the time during the measured value exceeds the set value
(High limit or Low limit).
«Integrated time can be reset by front key operation, communica-
tion, or digital input.
«Integrated time is reset when the controller is turned off.
Display :
Less than 100 min : 0 min 00 sec (0.00) to 99 min 59 sec (99.59)
100 min or more : 100 min 00 sec (100.0) to 999 min 59 sec (999.59)
More than 1000 min : " ---- " display

Output

Output
Can be set for limit control, alarm or retransmission function.
« Output can be set for energized/de-energized action.
« Output can be set for AND/OR logic calculation.
Number of outputs : 2 points

Output Type
a) Relay contact output (OUT1, OUT2) : 240V AC 2A, 30V DC 2A
(Resistive load) Form A contact
b) Current output (OUT1) :
0 to 20mA DC (Load resistance : less than 400€2)
4 to 20mA DC (Load resistance : less than 400Q)

Optional Functions

Temperature Alarms

a) Number of points : 2 points

b) Type : Deviation High, Deviation Low, Deviation
High/Low, Band, Process High, Process Low
Set value high, Set value low

(Hold action is available)

c) Differential gap : 0 to span

d) Other function : Selection of action for input abnormality.
Alarm timer function, Interlock function.

Communications
a) Communication method : RS-485 (2-wire)
c) Protocol : ANSI X3.28 (1976) 2.5 A4, MODBUS
b) Communication speed : 2400, 4800, 9600,19200, 38400, 57600 BPS
c) Bit format
Start bit : 1
Data bit : 7 or 8 « For MODBUS 8 bit only
Parity bit: Without, Odd, or Even
Stop bit : 1or2
d) Maximum connection : 31 ( Address can be set from 1 to 99.)

Contact Input

a) Number of points : 2 point

b) Input method : Non-voltage contact input
*Resistance at OPEN : 500KQ or more
*Resistance at CLOSE : 10Q or less

c) Function :
DI1: Limit Output Reset Function
DI2: Alarm Interlock Reset Function

Retransmission
Retransmission output is allocated to OUT1.
a) Type : Process value, Set value, Deviation

Waterproof/Dustproof
1P66

« Dustproof and waterproof protection are effective only from the front
direction when installed on a panel.

General specifications

Supply Voltage
a) 85 to 264V AC (Including supply voltage variation)
[Rating : 100 to 240V AC] (50/60Hz common)
b) 21.6 to 26.4V AC (Including supply voltage variation)
[Rating : 24V AC] (50/60Hz common)
c) 21.6 to 26.4V DC (Ripple rate 10% p-p or less) [Rating : 24V DC]
Power Consumption
Less than 7VA for standard AC type
Less than 4VA for 24V AC type
Less than 100mA for 24V DC type

Power Failure Effect
Not affected by power failure shorter than 20msec, otherwise reset to
the initial state.

Operating Environments : -10 to 55°C [14 to 131°F], 5 to 95% RH

Memory Backup : Backed up by non-volatile memory.
Number of writing  : Approx. 100,000 times
Data retaining period : Approx. 10 years

Net Weight
Approx. 110g

External Dimensions (W x H x D)
48 x 24 x 100mm

Compliance with Standards

CERAs S <>

APPROVED

e FM : FM3545
e UL:UL61010-1
e cUL : CAN/CSA-C22.2 No.61010-1
e CE Mark

LVD: EN61010-1, EMC: EN61326-1, RoHS: EN IEC 63000
o UKCA Mark

Electrical Safety: EN61010-1, EMC: EN61326-1, RoHS: EN IEC 63000
¢ RCM: EN55011
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O Model and Suffix Code N

Specifications Model and Suffix Code o
Model SA200 (48 x 24 mm,1/32DIN size) L Oo0oo-0 o-o+x0 Oo-0o 0O« 00 Q
Controller Type Temperature Limit Controller [ L j j j j j j j j H 5
Input and Range See Range and Input Code Table [ Ooo: ! ! ! ! ! ! ! ! (@)
OouT 1 1 | Relay contact output M | i i i | | | | S
(Control, alarm or DC current output : 0 to 20mA 7 ] ] ] : : : : 3
retransmission output) DC current output : 4 to 20mA 8 | v : )
ouT 2 1 | No output N | ! ! ! | | | B
(Control or alarm output) Relay contact output M . ] ] ] ] ] ]

Power supply voltage 24V AC/DC 3 i i i i i
100 to 240V AC 40 v '
Alarm 1 No alarm N | H H H H
See Alarm Code Table O . . . .
No alarm N . . .
Alarm 2 See Alarm Code Table [mi : : :
Not supplied N : |
Communication Digital communications : RS-485 (RKC standard) 5 E E E
Contact input Digital communications : RS-485 (MODBUS) 6 ! ! !
External contact input D ! ! !
Not supplied N ! !
Waterproof/Dustproof Waterproof/Dustproof protection 1 .
Body color Black | :
Output allocation code Standard output : No code
See Output Allocation Code Table O O

N

Either output 1 or output 2 must be relay

2 Standard output :

a) OUT 1 = Relay contact output (Code : M) : Limit control output (De-energized)

OUT 2 = No output
b) OUT 1 = Relay contact output (Code : M) : Limit control output (De-energized)
OUT 2 = Relay contact output (Code : M) : Alarm 1 or OR logic output of Alarm 1

and Alarm 2.

¢) OUT 1 = DC current output (Code : 7 or 8) : Retransmission output.

OUT 2 = Relay contact output (Code : M) : Limit control output (De-energized)

Range and Input Code Table

3 DC current input : A 250 Q resistor is externally connected at the input terminals.

Thermocouple input (Field-programmable) RTD input (Field-programmable)
Input |[Code Range Input |Code Range Input |Code Range
K 101 0 to 200°C 1 [ S 01 0 to 1600°C D i 01 -199.9 to  649.0°C
K 102 0 to  400°C S S 102 0 to 1769°C D 102 -199.9 to  200.0°C
K103 0 to  600°C (JIS/EC) S A1 0 to 3200°F D .03 -100.0 to  50.0°C
K 104 0 to  800°C S 1A2 0 to 3216°F D .04 -100.0 to 100.0°C
K 105 0 to 1000°C 1 [ B .01 400 to 1800°C D .05 -100.0 to 200.0°C
K 106 0 to 1200°C B B .02 0 to 1820°C D .06 0.0 to  50.0°C
K107 0 to 1372°C (JIS/IEC) B A1 800 to  3200°F D .07 0.0 to 100.0°C
K113 0 to 100°C B 1A2 0 to 3308°F D .08 0.0 to 200.0°C
K 114 0 to 300°C E .01 0 to 800°C Pt100 LB 1 09 0.0 to 300.0°C
K 120 0 to 500°C E E 02 0 to 1000°C (JIS/IEC) D .10 0.0 to 500.0°C
K K117 0 to 450°C (JIS/IEC) E A1 0 to 1600°F D A1 -199.9 to  999.9°F
(JIS/IEC) K 108 -199.9 to 300.0°C E A2 0 to 1832°F D A2 -199.9 to 400.0°F
K 109 0.0 to 400.0°C N ;01 0 to 1200°C D .A3 -199.9 to 200.0°F
K 10 0.0 to 800.0°C N 102 0 to 1300°C D A4 -100.0 to 100.0°F
K 129 0.0 to 200.0°C N N | 06 0.0 to 800.0°C D A5 -100.0 to  300.0°F
K137 0.0 to 600.0°C (JISNEC) | N (A1 0 to  2300°F D .A6 0.0 to 100.0°F
K138 -199.9 to 800.0°C N A2 0 to 2372°F D A7 0.0 to  200.0°F
K A1 0 to 800°F N A5 0.0 to  999.9°F D A8 0.0 to 400.0°F
K 1A2 0 to  1600°F T.01 -199.9 to 400.0°C D A9 0.0 to 500.0°F
K 1A3 0 to 2502°F T .02 -199.9 to 100.0°C P .01 -199.9 to 649.0°C
K 1A9 20 to 70°F 217103 -100.0 to 200.0°C P 102 -199.9 to 200.0°C
K A4 0.0 to 800.0°F T T.04 0.0 to 350.0°C P 103 -100.0 to  50.0°C
K B2 -199.9 to  999.9°F T A1 -199.9 to 752.0°F P 104 -100.0 to 100.0°C
J 01 0 to_ 200°C WISAEC) A2 -100.0 to 200.0°F JPt100 [P 105 -100.0 to_200.0°C
J 102 0 to 400°C T A3 -100.0 to 400.0°F (JIS) P 106 0.0 to 50.0°C
J 103 0to 600°C T A4 0.0 to 450.0°F P 107 0.0 to 100.0°C
J 104 0 to 800°C T A5 0.0 to 752.0°F P 108 0.0 to 200.0°C
J 105 0 to 1000°C C W01 0 to 2000°C P 109 0.0 to 300.0°C
J 106 0 to 1200°C (W5Re/W26Re)| W 02 0 to 2320°C P 110 0.0 to 500.0°C
J 110 0 to  450°C (JIS/IEC) | W A1 0 to 4000°F
J 107 -199.9 to 300.0°C A 01 0 to 1300°C
J J 108 0.0 to 400.0°C PLII A 102 0 to 1390°C
J '09 0.0 to 800.0°C A 103 0 to 1200°C i 3(Field-programmable’
(IS/NEC) 722 0.0 to_200.0°C (NBS) [[A~A1 0 to 2400°F Voltage/Current DC input (Fied preg )
J '23 0.0 to 600.0°C A 'A2 0 to  2534°F Input |Code Range
J '30 -199.9 to  600.0°C 2 U o1 -199.9 to 600.0°C 0to 5V 4101 0.0 to  100.0%
J 'A1 0 to 800°F U 102 -199.9 to 100.0°C 0to 10V 5 101 0.0 to  100.0%
J 'A2 0 to 1600°F U U 103 0.0 to 400.0°C 1to 5V 6 101 0.0 to  100.0%
J 'A3 0 to 2192°F (DIN) U 'A1 -199.9 to 999.9°F 0to20mA [ 7 101 0.0 to 100.0%
J 'A6 0 to 400°F U 'A2 -100.0 to 200.0°F 4to 20mA [ 8 1 01 0.0 to 100.0%
J 'B6 0.0 to  800.0°F U 'A3 0.0 to 999.9°F
J 'A9 -199.9 to  999.9°F L '01 0 to  400°C
1 R01 0 to 1600°C L L 02 0to 800°C
R 102 0 to 1769°C (DIN) LAl 0 to 800°F
R R 04 0 o 1350°C L A2 0 to_1600°F
IS/IEC) E :ﬁ; g :g gg?go:z 1 Type R,S and B input : Accuracy is not guaranteed between 0 and 399°C (0 and 799°F).
2Type T and U input : Accuracy is not guaranteed less than -100.0°C (-158.0°F).
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Alarm Code Table
A | Deviation High Deviation Low C | Deviation High/Low D [ Deviation Band
E | Deviation High with Hold Deviation Low with Hold G | Deviation High/Low with Hold H | Process High
J [ Process Low Process High with Hold L | Process Low with Hold V [ Set value High

W/ Set value Low

Output Allocation Code Table I —

Specifications
Code
Control methods [ Output 1 [ Output 2

02 | Limit control + Alarm 1, 2 ;_Limit Control output (De-energized) . AND logic output of Alarm 1 and Alarm 2 (Energized)
03 | Limit control + Alarm 1, 2 i Limit Control output (De-energized) i Alarm 1 output (Energized)
04 | Limit control + Alarm 1, 2 or only Alarm 1 i Limit Control output (De-energized) . OR logic output of Alarm 1 and Alarm 2 (De-energized)
05 | Limit control + Alarm 1,2 i _Limit Control output (De-energized) . AND logic output of Alarm 1 and Alarm 2 (De-energized)
06 | Limit control + Alarm 1, 2 1 ! Limit Control output (De-energized) . _Alarm 1 output (De-energized)
07 | Limit control + Alarm 1, 2 or only Alarm 11 Limit Control output (De-energized) : No output
08 | Limit control + Alarm 1,2 or only Alarm 1 i Limit Control output (Energized) i OR logic output of Alarm 1 and Alarm 2 (Energized)
09 | Limit control + Alarm 1, 2 :_Limit Control output (Energized) . AND logic output of Alarm 1 and Alarm 2 (Energized)
10 | Limit control + Alarm 1, 2 1 1 Limit Control output (Energized) 1 Alarm 1 output (Energized)
11 | Limit control + Alarm 1, 2 or only Alarm 1 i Limit Control output (Energized) . OR logic output of Alarm 1 and Alarm 2 (De-energized)
12 | Limit control + Alarm 1,2 ©_Limit Control output (Energized) AND logic output of Alarm 1 and Alarm 2 (De-energized)
13 | Limit control + Alarm 1, 2 1 ' Limit Control output (Energized) i Alarm 1 output (De-energized)
14 | Limit control + Alarm 1, 2 oronly Alarm 1 1 | Limit Control output (Energized) . No output
16 | Retransmission + Limit control i Retransmission output i Limit Control output (Energized)

1 The alarm monitor can only be confirmed by front LCD display or serial communication.
Standard (No symbol) Standard (No symbol) Standard (No symbol) Standard (No symbol) Code 02
Output 1 ) Limit contliol Output 1 ) Limit contliol Output 1 ) Limit contrlol Output 1 ) Output 1 ) Limit contrlol
Relay contact (De energized) Relay contact (De—energlzed) Relay contact (De-energized) Current OlﬂPUtR " Relay contact (De—energlzed)
[ ouTt go o% @go—ol [ ouTt 09 J-O—O-E CJouTt ng o%) etransmission [ ouTt go o%) IO_O!@
orr © Yon © Dopp © oN © @ope ® OFF
Output 2 Output 2 Output 2 Output 2 Output 2 I
Output2 ) Output2 ) Energized alarm Output2 ) Energized alarm Output2 ) Limit control Output2 ) Energized alarm
Relay contact g Relay contact 9 Relay contact (De-energized) Relay contact
ALM1 o o - ALM1
No alarm 1 ALM1 (1—0 O]) = J_O 0-1] [Jout2 p = rl;o o])
I Olame & b ] <£° °1) © ‘j/ Oamve b
Alarm ON  Alarm OFF " " i Alarm ON  Alarm OFF ® C 8 " " Alarm ON  Alarm OFF
OR" logic ON OFF 'AND" logic
Code 03 Code 04 Code 05 Code 06 Code 07
Output 1) Limit control Output 1 Limit control Output 1) Limit control Output 1 Limit control Output 1) Limit control
Relay contact (De-energized) Relay contact (De energized) Relay contact (De-energized) Relay contact (De-energized) Relay contact (De-energized)
[ ouTt J—o ol(go—ol [ ouTt go o%m [JouTt |—o O%J;O_O-l [JouTt |—o O%J;O_O-l ] ouTt (EO o] I—O—OJ)
Don® Yope® oN orf © orr © Y on © Popr©
Output2 ) Eneraized al Output2 ) pe-energized Output2 ) pe energized Output2 ) pe.energized Output2 )
Relay contact =Nergized alarm Relay contact alarm Relay contact alarm Relay contact ~ alarm Relay contact
1 ALm1 [ ALm1 © 01) [ o 1 ALm1 K oo 1 ALM1 o o;lj oo T ALMA Only display
COAm2 @ ® @ ® COam2 g ® & ® JAamM2 ¢ ® o @ [JAm2 @ ® » ®
Output alarm 1 only Alarm ON  Alarm OFF "OR" logic Alarm ON  Alarm OFF "AND" logic Alarm ON  Alarm OFF Alarm ON  Alarm OFF [ ALm2
Output alarm 1 only
Code 08 Code 09 Code 10 Code 11 Code 12
Output 1 )  Limit control Output 1 )  Limit control Output 1 ) Limit control Output 1 )  Limit control Output 1 )  Limit control
Relay contact (Energized) Relay contact ~ (Energized) Relay contact ~ (Energized) Relay contact ~ (Energized) Relay contact ~ (Energized)

SR Y vy

—our J;" ON % gOFFO%:

—our J;" ON % gw:lc

—our J;" ON % gw:lc

1 ouT1 <£o o:L
@oN © @oFf ®

Qutput 2 )
Relay contact ~De-energized
alarm
[ ALm1
dAam2 o Oz'@ 5
"OR" logic Alarm ON Alarm OFF

Qutput 2 )

Relay contact ~De-energized
alarm
] ALM1

1 ALM2 @I;O o-a!a@ ®

"AND" logic Alarm ON Alarm OFF

Output 2 ) Output 2 ) Qutput 2 )
Relay contact Energized alarm Relay contact Energized alarm Relay contact Energized alarm
COAM &+ & o JAM! oo, o o 1 ALm1 o o o
Clam2 4 g5 o Clame 5 g ‘|—o OAamM2 9 e o0 @
"OR"logic ~ Alarm ON Alarm OFF "AND" logic Alarm ON Alarm OFF Output alarm 1 only Alarm ON  Alarm OFF
Code 13 Code 14 Code 16
Output 1 ) Limit control Output 1 ) Limit control Output 1 )
E i E i .
Relay contact (Energized) Relay contact  (Energized) Current output| Retransmission
[Joutt m ° o}) [JouTt m J:o oé
@ oN ® @ off & @ oN © @ off
Output2 ) pe-energized Output2 ) Output2 ) .t control
Relay contact  alarm Relay contact Relay contact (Energize d)
] ALMm1 oo 1 ALM1 o f
nly displa
OAM2 @ ©@ ® [ ALM2 v dispiay dourz [O°°

Output alarm 1 only Alarm ON  Alarm OFF

L on ® Do ®

Accessories M0

Name

Model code

Shunt resistor for DC current input

KD100-55

Note: Relay contact output :

C

240V AC 3A (resistive load),
Form C contact

NO

Power supply OFF : Open
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\\ External Dimensions and Rear Terminals Y IEIEGgGT

9
Q
5
Units : mm = O
CER 3
o= : 2 g *1 For Waterproof/Dustproof models, a rubber gasket is added. o
< | © . . . =
*2 Terminal cover is optional. (]
::D_,_a For mounting of the SA200L, panel thickness must be between 1-10 mm.

" When mounting multiple SA200Ls close together, the panel strength

48 9.2 should be checked to ensure proper support.
=B = — Two mounting brackets will be furnished for installation of the

vi i _q_[E_\ HH C—— o © instrument at either the top and bottom or sides.
N N _-:\ il == = < Close vertically and horizontally mounted instruments cannot be
h lID_,—“ combined in one installation.
*1 1 N
1/ 0 145 o
100
82| = J |8
Individual mounting Closely horizontal mounting Closely vertical mounting
+0.6 go %o |
25 450 ~ L ~ \
N} N |
N ~ ‘
% & N
-
© +06 ‘ 493
N L= (48 Xn-3) ! L= (24 Xn-1.8)
,—‘77 n : Number of controllers (2=<n=<6) ‘ n : Number of controllers (2=<n=<6)
|
T

450
&Warning

If the SA200s have waterproof/dustproof option, protection may be compromised by close mounting. Close vertical mounting is not available when a
shunt resistor for current input is used.

7 9 10 11 12 No.]| 1 | 2 3 ] 4 5 | 6 No.] 7 [ 8 ] 9 [10]11]12
L § o | o § o i § L J +L J, L S a| s Ra TRE)
2} 10|6 t 24ovNAc Current PR i \—‘—‘
2 o Loaav———1 @ RS-485
Q )
I U N I - A Y N
e e e 8 24V AC/DC ° o ° o 2 it
@ Relay contact | Relay contact o
| | @) %Thermocouple Di2
RTD
) é é A 55 5 Power supply | Output 1 Output 2 & Voltage / Current *
M d inout Communications
easured Inpu / Contact inputs
Note :
«For terminal connection, use lug that is 5.8 mm wide or less. *A 250Q resistor is externally connected at the input terminals.
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SA100L

CER <> & &

APPROVED

O General Description I

The SA100L is a FM approved high limit or low limit controllers. The SA100L is a socket mounting type temperature controller and is available
for mounting inside the panel or by easily mounting on DIN rail. The SA100L has features such as analog retransmission output and digital

communications for networking.
SA100L is CE marked, UL/cUL, UKCA and FM approved.

< Features TN

v Over/Under temperature protection

¢ Digital communications

¥ Peak temperature measurement

+ Over temperature timer

v« CE marked, UL/cUL, UKCA and FM approved

Over/Under Temperature Protection

The SA100L provide you the over/under temperature protection
for your equipment or products in process. When the
temperature goes above or below the set value (high limit or
low limit), the SA100L will interrupt or remove the power from
the process. This output can be used for alarm or interrupting
power to the heater circuit.

For safety reason, the output will be retained until reset
operation is executed even when the measured value goes
back to the normal range. Reset operation can be executed by
front key operation, communication, or digital input.

The SA100L limit actions can also be configured :

Limit output at power-up : ON/OFF

Alarm output : Energized/de-energized

Limit type : High-limit for over-temperature / Low-limit for
under-temperature

The SA100L measures the time while the measured value goes

above/below the set value, and it retains the peak value.

Differential gap
Set value

(SV)

Measured value

(PV) > |
OUT lamp ON | OFF ON OFF
Output contact |OPEN | CLOSE OPEN CLOSE
T T
: ' 1 1
EXCD lamp OFF ON OFF
Time measuring | No measuring Measuring No measuring

A A
Power-ON  Reset
« Output contact is open when power is OFF.(De-energized output)

Reset

Simple Mounting on DIN Rail

The SA100L can be simply mounted on a DIN rail with DIN rail
mounting socket. The maintenance is also simple, as the unit

can be removed from socket. ) )
/ DIN rail mounting socket

« The rear terminal socket allows the unit to be mounted on a panel board.
L Rear terminal socket

e

Analog Retransmission Output (Optional)

An analog output is available so that the process value can be
retransmitted an analog signal to a remote instrument such as a
recorder or data-logging equipment.

Analog output
4 to 20 mADC or
0to 20 mMADC

Digital Communications (Optional)

The SA100L offers an optional RS-485 communications
interface for networking to computers, PLCs and SCADA
software. MODBUS or ANSI protocol can be selected. Up to
32 units, including host computer, can be multi-dropped on one
RS-485 communication line. When the communication feature
is selected, the external contact input is not available.

1-154
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Input

Input
a) Thermocouple : K, J, R, S, B, E, T, N (JIS/IEC), PLIl (NBS)
C(W5Re/W26Re) (JIS/ASTM), U, L (DIN)
«Influence of external resistance : Approx. 0.2uV/Q
«Input break action : Up-scale
b) RTD : Pt100 (JIS/IEC), JPt100 (JIS)
«Influence of input lead resistance : Approx. 0.01[%/Q] of reading
*Maximum 10Q per wire
«Input break action : Up-scale
c) DC voltage : 0to 5V, 1to 5V, 0to 10V (0.0 to 100.0% Default value)
« DC voltage input can be used for the input of 0 to 20mA (in case of
0 to 5V) and 4 to 20mA (1 to 5V) by attaching 250 Q shunt resistor
(sold separately) to input terminal.
« Refer to the Input and Range Code Table for details.
«Input break action : Down-scale

Sampling Time
0.5 sec. 0.25sec (Selectable)

Input digital filter
0 to 100 sec (OFF when 0 is set.)

PV Bias
- span to +span

PV Ratio
0.500 to 1.500

Performance

Measuring Accuracy
a) Thermocouple
+(1% of reading + 1 digit) or +2°C (4°F) whichever is larger
« Accuracy is not guaranteed between 0 and 399°C (0 and 799°F)
for type R, S and B.
» Accuracy is not guaranteed less than -100.0°C (-158.0°F) for
type T and U.
b) RTD
+(0.3% of reading + 1 digit) or £0.8°C (1.6°F) whichever is larger
c) DC voltage and DC current
4(0.3% of span + 1 digit)

Insulation Resistance
More than 20MQ (500V DC) between measured terminals and ground
More than 20MQ (500V DC) between power terminals and ground

Dielectric Strength
1000V AC for one minute between measured terminals and ground
1500V AC for one minute between power terminals and ground

Action

Limit Action
High limit control

*De-energized or energized output can be selected

«Low limit control is available.

» The control output contact goes OPEN (CLOSED when set to ergi-
zed) when measured value exceeds the set value, and it is retained
until reset operation is executed. The reset can be made by front
key operation, communication, or digital input.

« The state of control output contact when power-up can be config-
ured. The output contact is OPEN when power-up for standard
de-energized type.

Other Standard Functions

Hold Function
Memorizes the maximum value and the minimum value.
« Hold value can be reset by front key operation,
communication, or digital input.
* Hold value is reset when the controller is turned off.

Integrated Time Measuring
Counts up the time during the measured value exceeds the set value
(High limit or Low limit).
«Integrated time can be reset by front key operation, communica-
tion, or digital input.
«Integrated time is reset when the controller is turned off.
Display :
Less than 100 min : 0 min 00 sec (0.00) to 99 min 59 sec (99.59)
100 min or more : 100 min 00 sec (100.0) to 999 min 59 sec (999.59)
More than 1000 min : " ---- " display

Output

Output
Can be set for limit control, alarm or retransmission function.
« Output can be set for energized/de-energized action.
« Output can be set for AND/OR logic calculation.
Number of outputs : 2 points

Output Type

a) Relay contact output (OUT1, OUT2) : 240V AC 3A, 30V DC 1A

(Resistive load) Form C contact
Electrical life: 300,000 times or more (AC 240 V2ADC 30V 1A)
200,000 times or more (AC 240 V3 A)

b) Current output (OUT1) :
0 to 20mA DC (Load resistance : less than 400Q)
4 to 20mA DC (Load resistance : less than 400Q)

Optional Functions

Temperature Alarms
a) Number of points : 2 points
b) Type : Deviation High, Deviation Low, Deviation
High/Low, Band, Process High, Process Low
Set value high, Set value low
(Hold action is available)
0 to span
Selection of action for input abnormality.
Alarm timer function, Interlock function.

c) Differential gap :
d) Other function :

Communications
a) Communication method : RS-485 (2-wire)
c) Protocol : ANSI X3.28 (1976) 2.5 A4, MODBU
b) Communication speed : 2400, 4800, 9600,19200, 38400, 57600 BPS
c) Bit format
Start bit : 1
Data bit : 7 or 8 « For MODBUS 8 bit only
Parity bit: Without, Odd, or Even
Stop bit : 1or2
d) Maximum connection : 31 ( Address can be set from 1 to 99.)
Contact Input
a) Number of points :
b) Input method : Non-voltage contact input
*Resistance at OPEN : 500KQ or more
*Resistance at CLOSE : 10Q or less
c) Function :
DI1: Limit Output Reset Function
DI2: Interlock Reset Function

2 point

Retransmission
Retransmission output is allocated to OUT1.
a) Type : Process value, Set value, Deviation, Manipulated value

Waterproof/Dustproof
1P66
» Waterproof/dustproof protection only effective from the front in panel
mounted installations.
» Waterproof/dustproof protection is not available when controllers are
closely mounted.

General specifications

Supply Voltage
a) 85 to 264V AC (Including supply voltage variation)
[Rating : 100 to 240V AC] (50/60Hz common)
b) 21.6 to 26.4V AC (Including supply voltage variation)
[Rating : 24V AC] (50/60Hz common)
c) 21.6 to 26.4V DC (Ripple rate 10% p-p or less) [Rating : 24V DC]

Power Consumption
Less than 7VA for standard AC type
Less than 4VA for 24V AC type
Less than 100mA for 24V DC type

Power Failure Effect
Not affected by power failure shorter than 20msec, otherwise reset to
the initial state.
Operating Environments : 0 to 50°C [32 to 122°F] , 45 to 85% RH
Memory Backup : Backed up by non-volatile memory.
Number of writing ~ : Approx. 100,000 times
Data retaining period : Approx. 10 years

Net Weight
Approx. 110g

Compliance with Standards

e FM : FM3545
eUL:UL61010-1
e cUL : CAN/CSA-C22.2 No.61010-1
e CE Mark

LVD: EN61010-1, EMC: EN61326-1, RoHS: EN IEC 63000
o UKCA Mark

Electrical Safety: EN61010-1, EMC: EN61326-1, RoHS: EN IEC 63000
e RCM: EN55011

CE AV EE <>

APPROVED
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\\ Model and Suffix Code ¥

Specifications Model and Suffix Code o
Model SA100 (48 x 48 mm,1/16 DIN size, socket mounting type) L Oo0o0-0 Oo-0+*x0 Oo-0 Oo-00-Y Q
Controller Type Temperature Limit Controller [ L o0 | )
Input and Range See Range and Input Code Table | O o o: ! ! ! ! ! ! ! ! O
ouT 1 Relay contact output M | i i i i | | | ,%
(Control, alarm or DC current output : 0 to 20mA 7 , , , , , , , 3
retransmission output) DC current output : 4 to 20mA 8 | | | | | . . . 53
ouT 2 No output N | ! ! ! j j j B
(Control or alarm output) Relay contact output M . ] ] ] ] 1 1
Power supply voltage 24V ACIDC 3 1 1 : : i

100 to 240V AC 40 '

Alarm 1 No alarm N | H H H H

See Alarm Code Table (NI \ \ \ \

No alarm N . . . .

Alarm 2 See Alarm Code Table [mi : : :

Not supplied N j :

Communication Digital communications : RS-485 (RKC standard) 51 E

Contact input Digital communications : RS-485 (MODBUS) 6 ! ! !

External contact input D ! !

Not supplied N !

Waterproof/Dustproof Waterproof/Dustproof protection 1. \

) Standard output No code

Output allocation code See Output Allocation Code Table [m =
Instrument version Version symbol | Y

-

2 Standard output :

a) OUT 1 = Relay contact output (Code : M) : Limit control output (De-energized)
OUT 2 = No output

Either output 1 or output 2 must be relay

b) OUT 1 = Relay contact output (Code : M) : Limit control output (De-energized)
OUT 2 = Relay contact output (Code : M) : Alarm 1 or OR logic output of Alarm 1

and Alarm 2.

¢) OUT 1 = DC current output (Code : 7 or 8) : Retransmission output.
OUT 2 = Relay contact output (Code : M) : Limit control output (De-energized)

Range and Input Code Table I —

Thermocouple input (Field-programmable)

RTD input (Field-programmable)
Input |Code Range
D 101 -199.9 to 649.0°C
D .02 -199.9 to 200.0°C
D .03 -100.0 to  50.0°C
D .04 -100.0 to 100.0°C
D .05 -100.0 to 200.0°C
D .06 0.0 to 50.0°C
D .07 0.0 to100.0°C
D .08 0.0 to 200.0°C
D .09 0.0 to 300.0°C
(Ijglgg D 510 0.0 to 500.0°C
D A1 -199.9 to  999.9°F
D A2 -199.9 to  400.0°F
D /A3| -199.9 to 200.0°F
D .A4| -100.0 to 100.0°F
D /A5| -100.0 to 300.0°F
D |A6 0.0 to 100.0°F
D A7 0.0 to 200.0°F
D A8 0.0 to 400.0°F
D A9 0.0 to 500.0°F
P 101 -199.9 to 649.0°C
P 102 -199.9 to 200.0°C
P03 -100.0 to  50.0°C
P 04 -100.0 to 100.0°C
JPt100 [P 05 -100.0 to 200.0°C
(JI1S) P 106 0.0 to 50.0°C
P .07 0.0 to 100.0°C
P .08 0.0 to 200.0°C
P 09 0.0 to 300.0°C
P .10 0.0 to 500.0°C

Voltage/Current DC input 3 (Field-programmable)

Input |Code Range
0 to 5V 4101 0.0 to 100.0%
0to 10V 5101 0.0 to 100.0%
1to 5V 6 101 0.0 to 100.0%
0to20mA [ 7 101 0.0 to 100.0%
4t020mA [ 8 101 0.0 to 100.0%

Input |Code Range Input |Code Range

K101 0 to  200°C 1S 01 0 to 1600°C

K 102 0 to  400°C S S 102 0 to 1769°C

K 503 0 to 600°C (J|S/|EC) S EA1 0 to 3200°F

K 04 0 to  800°C S A2 0 to 3216°F

K 105 0 to 1000°C 1 [ B 101 400 to 1800°C

K 1 06 0 to 1200°C B B .02 0 to 1820°C

K 107 0 to 1372°C (JIS/IEC) B A1 800 to 3200°F

K113 0 to 100°C B A2 0 to 3308°F

K14 0 to 300°C E .01 0 to 800°C

K 120 0 to 500°C E E 102 0 to 1000°C

K117 0 to  450°C E A1 0 to  1600°F

(JIS};EC) K 108 -199.9 to 300.0°C WISEC) E |A2 0 to  1832°F

K 109 0.0 to 400.0°C N ;01 0 to 1200°C

K 110 0.0 to 800.0°C N 102 0 to 1300°C

K 129 0.0 to 200.0°C N N .06 0.0 to 800.0°C

K137 0.0 to 600.0°C (JISNEC) | N A1 0 to  2300°F

K 138 -199.9 to 800.0°C N A2 0 to 2372°F

K 1A1 0 to 800°F N 1A5 0.0 to 999.9°F

K 1A2 0 to  1600°F T.01 -199.9 to 400.0°C

K 1A3 0 to  2502°F T .02 -199.9 to 100.0°C

K A9 20 to 70°F 2[T.03 -100.0 to 200.0°C

K 1 A4 0.0 to 800.0°F T T.04 0.0 to 350.0°C

K B2 -199.9 to  999.9°F T A1 -199.9 to  752.0°F

J_01 0to  200C WISAEC) T A2] -100.0 to 200.0°F

J 102 0 to  400°C T |A3 -100.0 to 400.0°F

J 103 0 to  600°C T A4 0.0 to 450.0°F

J 104 0 to 800°C T A5 0.0 to  752.0°F

J 105 0 to 1000°C C W 01 0 to 2000°C

J 106 0 to1200°C (W5Re/W26Re) W ; 02 0 to  2320°C

J 110 0 to  450°C (JIS/IEC) | W 'A1 0 to 4000°F

J 107 -199.9 to 300.0°C A ;01 0 to 1300°C

J J 108 0.0 to 400.0°C PLII A 02 0 to 1390°C

J 109 0.0 to 800.0°C A 103 0 to 1200°C

(JIS/EC) [TJ 22 0.0 to200.0°C (NBS)  ["A"A1 0 to  2400°F

J 123 0.0 to 600.0°C A A2 0 to 2534°F

J '30 -199.9 to 600.0°C 2 U 01 -199.9 to  600.0°C

J A1 0 to 800°F U 102 -199.9 to  100.0°C

J 'A2 0 to  1600°F U U '03 0.0 to 400.0°C

J 'A3 0 to  2192°F (DIN) U 'A1 -199.9 to  999.9°F

J 'A6 0 to 400°F U 'A2 -100.0 to  200.0°F

J 'B6 0.0 to 800.0°F U 'A3 0.0 to 999.9°F

J 'A9 -199.9 to  999.9°F L '01 0 to  400°C

1 R 1O1 0 to 1600°C L L 102 0 to 800°C

R 102 0 to  1769°C (DIN) LAl 0 to 800°F

R R 104 0 to 1350°C L 'A2 0 to 1600°F
(JIS/EC) E :ﬁ; 8 tg gg?g; 1 Type R,S and B input : Accuracy is not guaranteed between 0 and 399°C (0 and 799°F).

2Type T and U input : Accuracy is not guaranteed less than -100.0°C (-158.0°F).

3 DC current input : A 250 Q resistor is externally connected at the input terminals.
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Alarm Code Table

A | Deviation High B | Deviation Low C | Deviation High/Low D | Deviation Band
E | Deviation High with Hold F | Deviation Low with Hold G | Deviation High/Low with Hold H | Process High
J | Process Low K | Process High with Hold L | Process Low with Hold V | Set value High

W | Set value Low

Output Allocation Code Table J—

Specifications
Code
Control methods | Output 1 | Output 2

02 | Limit control + Alarm 1, 2 i _Limit Control output (De-energized) . AND logic output of Alarm 1 and Alarm 2 (Energized)
03 | Limit control + Alarm 1, 2 i Limit Control output (De-energized) i Alarm 1 output (Energized)
04 | Limit control + Alarm 1, 2 or only Alarm 1 . Limit Control output (De-energized) . OR logic output of Alarm 1 and Alarm 2 (De-energized)
05 | Limit control + Alarm 1,2 i _Limit Control output (De-energized) . AND logic output of Alarm 1 and Alarm 2 (De-energized)
06 | Limit control + Alarm 1, 2 1 : Limit Control output (De-energized) _Alarm 1 output (De-energized)
07 | Limit control + Alarm 1, 2 oronly Alarm 11 ¢ Limit Control output (De-energized) " No output
08 | Limit control + Alarm 1,2 or only Alarm 1 i Limit Control output (Energized) i OR logic output of Alarm 1 and Alarm 2 (Energized)
09 | Limit control + Alarm 1, 2 . _Limit Control output (Energized) . AND logic output of Alarm 1 and Alarm 2 (Energized)
10 | Limit control + Alarm 1, 2 1 1 Limit Control output (Energized) 1 _Alarm 1 output (Energized)
11 | Limit control + Alarm 1, 2 or only Alarm 1 i _Limit Control output (Energized) . OR logic output of Alarm 1 and Alarm 2 (De-energized)
12 | Limit control + Alarm 1,2 ©Limit Control output (Energized) " AND logic output of Alarm 1 and Alarm 2 (De-energized)
13 | Limit control + Alarm 1, 2 1 Limit Control output (Energized) :_Alarm 1 output (De-energized)
14 | Limit control + Alarm 1, 2 oronly Alarm 1 1 i Limit Control output (Energized) . No output
16 | Retransmission + Limit control i Retransmission output i Limit Control output (Energized)

1 The alarm monitor can only be confirmed by front LCD display or serial communication.

Standard (No symbol) Standard (No symbol) Standard (No symbol) Standard (No symbol) Code 02
Output 1 ) Limit contr_ol Output 1 ) Limit con(r_ol Output 1 ) Limit contr_ol Output 1 ) Output 1 ) Limit comr_ol
Relay contact (De-energized) Relay contact (De-energized) Relay contact (De—energlzed) Current OUtPUtR " . Relay contact (De-energized)
I ouT1 ([0 ° 50_01 Ooutt o ©) J-O_Ol Jourt ng 0-; ng—ol clransmission [JouT @EO Oé m
DN ® @ o ® @ on © @ OFF on ¥ @ orF
2) 2) 2 ) 2) 2)
Outpul Outpul Energized alarm Output Energized alarm Qulput Limit control Sulpul Energized alarm
Relay contact 9 Relay contact g Relay contact pe_ ized Relay contact
No alarm oo o I ALm1 (_eenerg'ze ) 1 ALm1
Cdamt 5§ & ® 1 ALm2 @[ \]@ \J; [Jout2 (I;O 01 EO—D]g I ALM2 ; ls £°
Alarm ON  Alarm OFF "OR" logic Alarm ON  Alarm OFF 2 oN ® @ OFF @ "AND" logic Alarm ON  Alarm OFF
Code 03 Code 04 Code 05 Code 0 6 Code 07
Output 1 ) Limit control Output 1 Limit control Output 1 ) Limit control Output 1 Limit control Output 1 ) Limit control

Relay contact (De energized)

[JouTt 50 o%m

Relay contact (De-energized)

[Joutt go oém

Relay contact (De-energized)

[JouT1 J:o O-CL m -

Relay contact (Pe-energized)

[ ouT1 J:o O-CL rc—og
® on & \4>0FF

Relay contact ~(De-energized)

1 ouTt ng o% [c—o!
on © @ore©

OFF

Output2 ) Energized al Output2 ) De-energized Output2 ) De-energized Output 2 ) De-energized Output 2 )
Relay contact =nergized alarm Relay contact alarm Relay contact alarm Relay contact ~ alarm Relay contact

L ALt x| JjO °l AWM o °1 CIAMT o ° [ CIAwt o °L 7 CJAMT  Only display
[J ALm2 OAamM2 ¢ o0 @ OAam ¢ o0 @ dJam @ ©® o ®

Output alarm 1 only Alarm ON  Alarm OFF "OR" logic Alarm ON  Alarm OFF "AND" logic Alarm ON  Alarm OFF Alarm ON  Alarm OFF [ ALm2
Output alarm 1 only
Code 08 Code 09 Code 10 Code 11 Code 12

Output 1 )  Limit control Output 1 )  Limit control Output 1) Limit control Output 1 )  Limit control Output1 )  Limit control

Relay contact (Energlzed) Relay contact ~ (Energized) Relay contact ~ (Energized) Relay contact ~ (Energized) Relay contact ~ (Energized)

[Joutt Iﬁlg
@ oN©® @oFr®

oo £ON &5 g)OFFQ;g

oo £ON &5 g)OFFQ;g

oo £ON &5 g)OFFQ;g

[Joutt go o%)
@oN © @oFF

Output 2 ) Output 2 ) Output 2 ) Output 2 ) Output 2 )
De-energized De-energized
Relay contact Energized alarm Relay contact Energized alarm Relay contact Energized alarm Relay contact alarm g Relay contact alarm g
[ ALm1 o 1 ALm1 1 ALMA oo I ALM1 oo [ ALM1 oo
Cawe [ 35 1| | Oame | Iy Cae & 30 V| Oae & L0 Cawe & b5 L
"OR" logic  Alarm ON Alarm OFF "AND" logic Alarm ON Alarm OFF Output alarm 1 only Alarm ON  Alarm OFF "OR" logic Alarm ON  Alarm OFF "AND" logic Alarm ON Alarm OFF
Code 13 Code 14 Code 16 L
Output 1) Limit control Output 1) Limit control Output 1 Note: Relay contact output .|§40VéC SAt\ (rte5|st|ve load),
i i orm C contac

Relay contact (Energized) Relay contact  (Energized) Current output | Retransmission

] ouTt Eo—01 go o;\ [ ouTt £° og

® oN ® @ oFfF ® @ oN® @orF & |—O O—|

ROlutput2l )t De-energized S ?utputIZ t) Output 2 ) Limit control

|e:|zay contac alarm Ely contac Relay contact (Energized) C NO

ALM1 ALM1 Only displa: .
Clam & 06 ® 07 ALm2 y display [ ouT2 I—o—o-l Power supply OFF : Open
Output alarm 1 only Alarm ON  Alarm OFF D on ® D ope®

Accessories N0

Name Model code Communication cable with connector
Shunt resistor for DC current input | KD100-55 i — _ Name . Model code
A panel-mounting frame KCA100-526 Vv\\l;tt: tertntunatlmgtlreasto.r ?nd nc()j connector (tjn open end. (I(_jer(*uEth .t1hm1) ) w-gg-g;-lggg
ithout terminating resistor and no connector on open end. (Length :1m -BO-02-
Socket (FUJI ELECTRIC product) Contact input cable with connector
Name Model code Name Model code
DIN rail mounting socket TP411X -
Rear terminal socket TP411SBA No connector on open end. (Length : 1m) W-BO-03-1000




Temperature Limit Controller SA 1 OOL

\\ External Dimensions and Rear Layout Y

Units : mm
=)
Panel Cutout %
— 5
= o | | S
— @§| NI © S
= Y )
©
Qo
82.5 *Q
80 ] L
48 A
T —— ‘
s
[o0]
g # % < +0.6
o ~ 25 | 450 | 25
») v ——— ' !

« Panel thickness must be between 1-10mm.
* Mounting frame is optional.

PN 1 [ 2 [ 3 [ 4]5 16 7] 8] 910N
L al | wl g Nob L]
- £ NC £ NC ! N
B B A 100 to 240V AC|
@
®
c
5l L1 o Lo o oL
= - - 24V AC/DC
o
© DRel
(@ Thermocouple elay contact
@RTD @ Current Relay contact
(3 Voltage
Measured input Output 1 Output 2 Power supply
Communication function and contact input are optional.
Connect connector to bottom of instrument. 1 | 2 | 3 1 | 2 | 3
A connector and connector cable for connecting the input block is necessary SG  TRA) TREB) OJ
to be prepared by the customer. —°D| 1
Housing: XHP-3 (J.S.T. Mfg. Co., Ltd. product) RS485 L —
Recommended cable size: AWG30 to 22 DI2
DI1:STEP, DI2:RUN/STOP
Communications Contact inputs

» Socket (Optional) External Dimensions

DIN rail mounting socket type

Rear terminal socket type
Model : TP411X (FUJI ELECTRIC product)

Model : TP411SBA (FUJI ELECTRIC product)

20 @27 Ternl\w/:g.asl xs;:rew
8 7 6 5 Screw hole dimension
for wall mounting
5[0% @ 1 [
2-04.5 @ @ @@ . T 2-g4.5 Mounting hole b 4@
[ v o by o o [
[¢) i i =
SlGe)e e I
o [Hee [¢] [ ™ ARISISISIN
— T
45 4.5 [16.3] |6.2 7
0 s | |
10N 1 2
Less than
31.2
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