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Fuzzy Self-tuning with Advanced PID for
Optimum Temperature Control

Easy Setting
No Tuning Required

Step 1
E50J requires NO tuning after initial setting. Just set
the desired temperature. Optimum PID constants are
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automatically calculated. The result is time saving.

Step 2

Plug in selected output
Choose sensor unit ( Except for E5SCJ)
FINISH!
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Set control period
(Not required for
current output)

Input

Output
Selectable temperature input from a Selectable plug-in modules of relay, voltage or
wide range of temperature sensors.

linear output units, according to the application.
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Communication Function
The E50J front panel meets the
requirement of IP54 on ESAJ/ESBJ/ESEJ

Additional IP66/NEMA4 can be met with
optional cover.

Watertight

The E5AJ/E5SEJ provide the optional
RS232/RS422/RS485 communication

functions and RUN/STOP operation by
external input.
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Centralized Control of Various Data to Satisfy
Application Needs such as Temperature,
Humidity, Pressure, etc.
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SYSMAC a C200HX/HG/HE
By connecting to a SYSMAC o communication i’
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board, data communication can be easily IBM PC/AT or

made using ladder instructions as protocol compatible
macro functions.
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Temperature
Input

K3TX Intelligent
Signal Processor

Analog Input
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Temperature
Sensors
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G3PX Power
Controller

ES1 Infrared
Thermosensor

G3PA SSR
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Classification

Product Model

Ec cal Temperature Controllers

Appearance
Dimensions 96 x 48 x 100 48 x 48 x 96 48 x 48 x 100
(HxW x L) mm
* P control + ON/OFF or PD control + PID or ON/OFF control
Features + Thumbwheel switch setting + Economical plug-in unit + Compact, panel mount or socket mount unit

» Maximum heater current: AC 5A/20A/30A single
phase (SW selectable)
« Deviation indication (meter) / LED PV display

+ Panel adapter supplied

* Large, easy to read LED display
« Selectable temperature ranges
* Input shift

+ Self diagnostics

+ 8 alarm modes

* °C/°F selectable

* Key protect function

Model Variations

+ Heater burnout alarm
+ Digital indication
+ Deviation indication (meter)

Indication Accuracy

+1.5% max. of full scale

+2% max. of full scale (setting)

+0.5% of full scale, 1 digit max.

Control Modes

ON/OFF or PD

ON/OFF or PID

Temperature Sensors
and Input Ranges

Type K Thermocouple: 0 to 399°C

+ Type K Thermocouple: 0 to 1,200°C (7 scales)
+ Type J Thermocouple: 0 to 400°C (3 scales)

+ JPt100: -50 to 400°C (7 scales)

+ Thermistor: -50 to 300°C (5 scales)

+ Type K Thermocouple: 0 to 999°C (6 ranges)
* Type J Thermocouple: 0 to 500°C (5 ranges)
« JPt100, Pt100: -50 to 400°C (9 ranges)

« Thermistor: -50 to 300°C (10 ranges)

Supply Voltage

100/110 or 200/220VAC, 50/60Hz

1007110 or 200/220VAC, 50/60Hz

100 to 240VAC, 50/60Hz or 24VDC/AC

Control Outputs

« Relay: SPDT, 3A, 250VAC
(Resistive load)

* Relay: SPDT, 3A, 250VAC
(Resistive load)

+ Relay: SPDT, 3A, 250VAC (Resistive load)
+ Voltage: 12VDC, 20mA
« Alarm: SPST-NO, 1A, 250VAC (Resistive load)

Weight (Approx.) 340g 200g 170g
Front Panel App roval — — IEC IP50
Approved Standards & UL CSA. CE UL CSA. CE

Markings

* For further details, consult OMRON representatives.
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ESAW: 96 x 96 x 100
ESBW: 72 x 72 x 100
ESCW: 48 x 48 x 100
ESEW: 96 x 48 x 100

E5AJ: 96 x 96 x 98
E5BJ: 72 X 72 x 98
E5CJ: 48 x 48 x 100
ESEJ: 96 x 48 x 98

E5AX: 96 x 96 x 89
E5BX: 72 x 72 x 89
E5CX: 48 x 48 x 87.5
E5EX: 96 x 48 x 89

+ Automatic tuning PID or ON/OFF control

+ Selectable temperature ranges

+ Displays Present Value and Set Value
simultaneously

* Input shift

+ Self diagnostics

+ 8 alarm modes

* °C/°F selectable

* Key protect function

* Fuzzy advanced self-tuning, PID control with two
degrees of freedom or ON/OFF control

+ Selectable temperature inputs

* Plug-in output modules (except E5CJ)

+ Self diagnostics

* 4 event inputs (E5AJ, ESEJ)

+ Heater burnout alarm

+ 9 alarm modes

* °C/°F selectable

« Key protect function

+ Advanced PID control with two
degrees of freedom improves
stability and response speed

+ Select from 7 temperature sensors
for a total of 14 temperature ranges

+ 8 alarm modes

+ °C/°F selectable

+ Key protect function

* Heater burnout alarm

» Communication options (E5AJ, E5SEJ only)
RUN/STOP operation (E5AJ, ESEJ only)

* Position - proportional control
* Heat & cool control
» Communication options (E5AX, ESEX only)

+0.5% of full scale, £1 digit max.

+0.5% of set value or +1°C, 1 digit max.

+0.3% of set value, 1 digit max.

ON/OFF or PID

ON/OFF or PID

ON/OFF or PID

+ Type K Thermocouple: 0 to 999°C (6 ranges)
+ Type J Thermocouple: 0 to 500°C (4 ranges)
+ JPt100, Pt100: -50 to 400°C (9 ranges)

+ Type K Thermocouple: -200 to 1,300°C
* Type J Thermocouple: -100 to 850°C

* Type T Thermocouple: -199.9 to 400.0°C
+ Type N Thermocouple: -200 to 1,300°C
+ JPt100, Pt100: -199.9 to 650.0°C

* Type K Thermocouple: -200 to 1,300°C
* Type J/L Thermocouple: -100 to 850°C
* Type T/U Thermocouple: -200 to 400°C
* Type E Thermocouple: 0 to 600°C

* Type RIS Thermocouple: 0to 1,700°C
+ JPt100, Pt100: -99.9 to 450.0°C

100 to 240VAC, 50/60Hz or 24VAC/DC

100 to 240VAC, 50/60Hz

100 to 240VAC, 50/60Hz

* Relay: SPDT, 3A, 250VAC (Resistive load)
+ Voltage: 12VDC, 20mA
o Alarm: SPST-NO, 1A, 250VAC (Resistive load)

Plug-in Control Output Modules:
+ Relay: SPDT, 5A, 250VAC (Resistive load)
+ SSR: SPST-NO, 1A, 75-250VAC
+ Voltage: 12VDC, NPN, 40mA
24VDC, NPN / PNP, 20mA
* Linear: 4 to 20mA/ 0 to 20mA
+ 0to 10VDC /0 to 5VDC

Plug-in Control Output Modules:
* Relay: SPDT, 5A, 250VAC (Resistive load)
¢+ SSR: SPST-NO, 1A, 75 to 250VAC
+ Voltage: 12VDC, NPN, 40mA
24VDC, NPN / PNP, 20mA
+ Current: 4 to 20mA DC

150 to 300g 170 to 360g 160 to 400g
_ IEC IP50 IEC IP50
UL, CSA UL, CSA, EN/IEC, CE UL, CSA, SEV




Digital Controllers Special Purpose Temperature Controllers
E50K E50 F

E5SAK: 96 x 96 x 100
E5CK: 53 x 53 x 100
ESEK: 96 x 48 x 100

ESAF: 96 x 96 x 100
ESEF: 96 x 48 x 100

Modular structure

Fuzzy self-tuning, advanced PID or manual control
Auto/manual operation

Heat & cool control

Selectable temperature & analog input
Multi-set point, SP ramp function
Event input

Plug-in control output & optional units
Transfer output

11 alarm modes

Key protect function

* Improve response to disturbance through Fuzzy logic
* Hybrid Fuzzy-PID control with auto-tuning

+ Selectable temperature inputs

¢ Plug-in control output modules

+ Displays Present Value and Set Value simultaneously
¢ Input shift

+ Self diagnostics

* Two alarm outputs with 9 modes each

+ Easily adjustable Fuzzy parameters

+ °C/°F selectable

+ Key protect function

Position-proportional control (E5AK, ESEK only)
Heater burnout alarm (ESAK, E5SEK only)
Communication options

Remote set point (ESAK, E5SEK only)

Loop break alarm (E5AK, ESEK only)

+ Communication options
8 memory banks (E5EF-B only)
* Heater burnout alarm

+0.3% of indication value, +1 digit max.

+0.3% of set value, £1 digit max.

ON/OFF or PID

ON/OFF or PID

* Thermocouples types:
K,J, TE,L,UN,R,S,B,W,PLII(-199.9 0 2,300°C)
* Platinum RTD: Pt100, JPt100 (-199.9 to 650.0°C)
* Current: 4 to 20mA, 0 to 20mA
+ Voltage: 1 to 5VDC, 0to 5VDC, 0 to 10VDC

* Type K Thermocouple: -200 to 1,300°C
* Type J Thermocouple: -100 to 850°C

* Type T Thermocouple: -200 to 400°C

* Type N Thermocouple: 0 to 1,300°C

« JPt100, Pt100: -99.9 to 450.0°C

* Types E, R, S and B also applicable

100 to 240VAC, 50/60Hz, 24VAC/VDC

100 to 240VAC, 50/60Hz

Plug-in Control Output Modules:
* Relay: SPST, 3A(5A*%), 250VAC (Resistive load)
» SSR: 1A, 75 to 250VAC*
+ Voltage: 12VDC, NPN, 40mA*
24VDC, NPN / PNP, 20mA*
12VDC, NPN / PNP, 20mA (E5CK only)
* Linear: 0to 10VDC, 4 to 20mA
0to 5VDC*, 0 to 20mA

Plug-in Control Output Modules:
+ Relay: SPDT, 5A, 250VAC (Resistive load)
* SSR: SPST-NO, 1A, 75 to 250VAC
* Voltage: 12VDC, NPN, 40mA
24VDC, NPN / PNP, 20mA
* Current: 4 to 20mADC

* ESAK/ESEK only

170 to 450g 310 to 430g
IEC IP66 IEC IP50
UL, CSA, ENIIEC, CE UL, CSA




TEMPERATURE CO

TROLLERS

[ ES1000 E5RA

96 x 96 x 160

96 x 96 x 100

User-configurable advanced process controller

Support software for programming and monitoring via PC
Front panel keys can be assigned with any available function
Incorporates Fuzzy Logic and advanced PID for high
precision control

Cascade control & proportional control can be performed
Programmable up to 99 patterns and 99 steps

(max. 400 steps)

Programmable event function

4 key protection levels

+ Advanced PID control of relative humidity
with two degrees of freedom
+ Easy maintenance with ceramic humidity component
* Displays Present Value and Set Value simultaneously
+ Aging monitor for sensor
+ 2 alarm outputs with 8 modes each
* Key protection
* Plug-in output modules
+ Self diagnostics

Ramp/Soak programmable
Built-in timers and tune signals
Expansion 1/0; communications

+0.1% of indication value, +1 digit max.

+1% of set value, +1 digit max.

ON/OFF or PID

ON/OFF or PID

Thermocouples types:
K, J, T,E, L, UN,R,S,B,W,PLIl(-199.9 to 2,300°C)
Platinum RTD: Pt100, JPt100 (-199.9 to 600°C)
Current: 4 to 20mA, 0 to 20mA
Voltage: 0 to10mV, 0 to 100mV, -10 to 10mV,

0to 1V, 1to 5V, 0to5Y, 0to 10V

* Omron humidity sensor
Part No: E54-RA

* Replacable humidity sensor module
Part No: E54-RB

100 to 240VAC, 50/60Hz

100 to 240VAC, 50/60Hz

Plug-in Control Output Modules:
Relay: SPDT, 5A, 250VAC (Resistive load)
SSR: SPST-NO, 1A, 75 to 250VAC
Voltage: 12VDC, NPN, 40mA

24VDC, NPN / PNP, 20mA
Current: 4 to 20mA DC

Plug-in Control Output Modules:
* Relay: SPDT, 5A, 250VAC (Resistive load)
» SSR: SPST-NO, 1A, 75 to 250VAC
+ Voltage: 12VDC, NPN, 40mA
* Current: 4 to 20mA DC

800g

400g

IEC IP50 (IP66 with optional cover)

IEC IPS0

UL, CSA, EN/IEC, CE

UL, CSA




Precision Temperature Control
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CYCLE CONTROL UNIT

= Employs a cycle control method that allows power control
with minimal noise generation.

= Used in combination with G3PA to connect to single-and
three-phase loads.

m  Control signals can be input with the built-in adjuster, the
external adjuster, or a DC signal current of 4 to 20 mA.

m  Closely mounted to G3PA with the linking terminal.

= 100 to 240 VAC supply voltage.

OMmRON

OMRON ASIA PACIFIC PTE LTD
139 Joo Seng Road, #04-01

ATD Centre, Singapore 368362

Tel: (65)-2830006 Fax: (65)-2850682

With effect from December 1997:
83, Clemenceau Avenue, #11-01
UE Square, Singapore 239920

Malaysia Office:

OMRON ELECTRONICS SALES AND
SERVICE (M) SDN BHD (222675-U)
10th Floor, Block B Menara PKNS-PJ

No.17 Jalan Yong Shook Lin

46050 Petaling Jaya

Selangor Darul Ehsan, Malaysia

Tel: (03)-7547323 Fax: (03)-7546618

Indonesia Office:

OMRON ASIA PACIFIC PTE LTD —
INDONESIA REPRESENTATIVE OFFICE
Wisma Danamon Aetna Life Tower, 16th Floor

JL. Jend Sudirman Kav. 45-46

Jakarta 12930, Indonesia

Tel: (021)-5770838 Fax: (021)-5770840

Thailand Office:

OMRON ELECTRONICS CO., LTD
Rasa Tower 20th Floor, 555 Phaholyothin Road
Chatuchak, Bangkok 10900, Thailand

Tel: (02)-9370500 Fax: (02)-9370501

Vietnam Office:
OMRON ASIA PACIFIC PTE LTD —

HO CHI MINH REPRESENTATIVE OFFICE
99 Nguyen Thi Minh Khai Street, District 1

Ho Chi Minh City, SR Vietnam

Tel: (08)-8301105 Fax: (08)-8301279

HANOI REPRESENTATIVE OFFICE
Tel: (04)-8221273 Fax: (04)-8221278

Cat. No. X203-E1-1-SN

* Note: Specifications subject to changes without notice.

SOLID STATE RELAY

Downsizing achieved through optimum design of heat sink.
Dense mounting possible with linking terminals.

Applicable with 3-phase loads.

Replaceable power element cartridges.

Conforms to VDE 0106 (finger protection), with a dielectric
strength of 4,000 V between input and load. (see note)

= Conforms to VDE 0805, IEC 950. (see note)

Note: Except for G3PA-420B/-430B

Philippines Office:

OMRON ASIA PACIFIC PTE LTD —
MANILA REPRESENTATIVE OFFICE
3rd Floor, Kings Court Il Building

2129 Pasong Tamo Street,

1231 Makati City, Metro Manila, Philippines
Tel: (02)-8112375 Fax: (02)-8112377

India Office:

OMRON ASIA PACIFIC PTE LTD —
INDIA LIAISON OFFICE

59 Hemkunt, Opp. Nehru Place

New Delhi- 110048, India

Tel: (011)-6238431 Fax: (011)-6238434

Australia Office:

OMRON ELECTRONICS PTY. LTD.
Omron House

71 Epping Road, North Ryde, Sydney

New South Wales 2113, Australia

Tel: (02)-98786377 Fax: (02)-98786981
Toll Free: 1800-678838

New Zealand Office:

OMRON ELECTRONICS LTD.

65 Boston Road, Private Bag 92620
Symonds Street, Auckland, New Zealand
Tel: (09)-3584400 Fax: (09)-3584411

Visit our website at http://www.omron.com.sg

0897-1B

Printed in Singapore
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