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Instruction Manual

Thank you for purchasing the

of the product

knowledge of electrical systems.

OMRON CB

Temperature Controller. This manual describes the functions,
performance, and application methods needed for optimum use

Please observe the following items when using the product.
« This product is designed for use by qualified personnel with a

read and

@ Warning Symbols
A UTION

Do ot touch the terminals while power is being supplied. Doing s0 may occasionally resultin minor
injury due to electric shock.

Do not allow pieces of metal, wire clippings, or fine metallic shavings or flings from installation to
enter the product. Doing so may occasionally result in electric shock, fire, or malfunction.

Do not use the product

et ‘explosive gas. Otherwise, "
explosion may accasionally occur.

Never dssssemble modiy, o repl 1 prodct o touch anyof h nermal parts. Minor lectic

shock, fire, or mlfunction may occasionally occur

‘CAUTION - Risk of Fire and Electric Shock

a) This product is UL listed as Open Type Process Control Equipment. It must be mounted in an
enciosure that does not allow fire to escape externaly.

b) More than one disconnect switch may be required to de-energize the equipment before servicing.

Ifthe output relays are

o contact fusing
it thoi

rated
with the output oad and

output relays

« Before using the product,
this manual to ensure correct use.

reference whenever required.
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* Keep this manual in a safe location so that it is available for
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Tighten 74 and 0.90 N'm Loose screws may oceasionally result i fr.

Setheparameters o the product s hal ey are sllbl for e systombeingcontold. ey

are not sutable, accident

‘A maltunction n th

s ot esuingnproer damage. Tomarian sl b et of manclon o h Terperaure
. s

Gontroller uch as instaling separate line.
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Suitability for Use

OMRON shall not be responsible for con'ormlly with any standards, codes, or

| Safety Precautions

| or use of the product. Take all necessary s(eps to determine the suitability of the

that apply to the e products in the customer's application

@ Key to Warning Symbols

product for the systems, machines, and equipment with which it wil be used.
Know and observe all prohibitions of use applicable to this product.

EWiring

Indicates a potentially hazardous situation
which, if not avoided, is likely to result in minor
or moderate injury or property damage. Read
this manual carefull the pre

before using roduct.

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING
SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE
SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS,
AND THAT THE OMRON PRODUCT IS PROPERLY RATED AND INSTALLED
FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM
See also product catalog for Warranty and Limitation of Liability.

@ Specification

S

Precautions for Safe Use

B sure 10 observe the following precautions to prevent operaion failure, maftunction, or adverse affects on the

performance and functions of the product. Not daing so may occasionaly resul in unexpected evens

1) The product i designed forindoor use ony. Do not usa the product outdoors or inany ofth followinglocations
+Places directly subject to heat radiated from heating equipment
+Places subject to spiashing iuid or o aimosphre
+Places subject o irec suniigh
+Places subject 1o dustor cortosive gas (inpartclar, sulide gas and ammonia gas).
+Places subject {0 intense temperalure change.
+Places subject o icing and condensation
+Places subject to vibraton and argo shocks.

() Uselstore within th rated temperature and humidiy ranges.

Provide forced-cooling f requied.

@) To allow heat to escape, do not bock the area around the product.
0 not block the ventiation hoes on the product,

() Be sure o wire properly with corect polay of terminals

(5)  Use specified size (M3.5, width 7.2 mm or less) crimped terminals for wiring. To connect bare wires to the
terminal block, use copper braided or ol wies with a rated temperature of over 70°C and a gauge of
AWG24 to AWG14 (equal 1o a cross-sectional area of 0.205 to 2.081 mm? (The stripping length is 5 to 6 mm.)
Upto wo wires of same size and type, or o crimped terminals can be insered into a single termina.

(6) Do not wire the terminals which are not used.

() Allow as much space as possible between the contrallr and dovices that generate a powerf igh-
fraquency or surge. Separat the high-voltage or large-currant power ings from other ines, and avoid paralel
of Gommon wiing withthe power ines when you are wiring f the terminals

(8)  Use this product within the rated load and power supply.

(8)  Make suro that th rated volage i attaind vithin two seconds of turming ON the power using a swich or
relay contac.f the voliage Is apple racualy, the power may not be fesetor otput malfunctions may occur.

(10 Mke sure e Gonrote s 30 minuesof ot o varm up ae g ON e pover beore

(1) A i or o beaben shtd b prided clos o 4 o

e swichor s breater ahoutd b witi saey teh of e operaor, and st be marke 5.8
disconnecting means for tis unit

(12) Do not use paint thinner o smilar chemical to ciean with, Use standard grade alcohol

(13) Design syste (control panel,etc) considering the 2 second of dalay that the cortrollrs outputto be set aftr

ower ON

(14) The output may turn OFF when smlwvg to certain levels. Take this into consideration when performing control.

(15) The number of non-volatie memry wrte operations s mi

(16) The voltage output (control nutput) is not E\ecmcaHy isolated from the internal wiring. One or
the other of the control output terminals must therefore be left ungrounded when using a
grounded thermocouple thermometer. (If both are grounded, measurements will be unreliable
due to sneak current.)

(17) Do not continue to use the product f the font sutace pees or becormes cracked.

Power supply voltage

100 10 240 VAG, 50/60H2 or 24 VAC 50/60Hz or 24 VDC|

Operating voltage range

Power consumption

85% 10 110% of the rated voltage
[1ALARM] [2ALARMS]

Approx. 35VA Approx. 42VA (100 fo 240 VAC)
Aoproc VA Approx. SEVA (24 VAO
Approx 25W___ Approx. 25W_(24VDC)

Sensor type

Themocouple K. 3T, A,orS
IS C 1602-1995 and IEC 60584-1)

Platinum rosistance thermometer: PH100
(S C 1604-1997 and IEC 60751)

Indication accuracy
(embient temperatue: 23°C)

(205 cation value or +1°C, wichaver s

greater) 1 digit m:
78 romocouplet (200°C orles: <3G +1 i max.
T thermocouple at -100°C or less: £2°C +1 digit max|

Control output

Fioay output 250 VAC, 3 A resstve Toad)
Voltage output um driving SSR): 12 VDG
+25%/-15%, 21

Alarm output

Relay outputs: 250 vAc, 1A (resistive load)

Control method

ON/OFF or 2-PID control

Electrical ffe of relay

100,000 operations

[Sampling period

250 ms

[Malfunction vibration

1010 55 Hz, 20 mis* for 10 min each in X, ¥ and Z drections|

Vibration resistance

101055 Hz, 20 mis” for 2 each n X, Y and Z grections

[Malfunction shock

200 mis” 3 imes each in X, Y, and 2 directons

Shock resistance

300 mis", 3 imes each n X, Y, nd 2 directions

|Ambient temperature

1010 55°C (with no condensalon or icing)

|Ambient humidity

25% 10 85%

Storage temperature

2510 65°C (with no condensation or icing)

Altitude

2,000 m max

T2A, 250 VAC, lime-lag, low-breaking capacily’

Weight

Approx. 100 g (Controller only)

Degree of protection

Frontpane: P66 Rear case: P20,
Terminal section:

Installation environment

Installation calegn y
pollution degree 2 ?’as per IEC 61010-1)

[Memory protection

Non-volaile memory
(number of wrie operations: 100,000)

@ Model Number Legends @ Dimensions (mm) @ Installation (mm) @ Connections
Individual Mounting Side-by-side Mounting Control Output
65 44.8x44.8 X number of anlm s = * Relay output: 250 VAC, 3 A (resistive load)
Models with Dual Display: ESCB - DDD D s 0 450 48 x rumoer of Controlers = 2:5) “Voltage output (for driving SSR): 12 VDG, 21 mA
Control output s A2 Outpu
R | Relay output: 250 VAC, 3 A (resistive \oad)‘ L Tepasias Gonoter ‘ +—— ® r—(:) ey ouput z0uAc, 1A
o] | b it iton Manual Jasioe Contel utput | ® (@) | e oupt
Q| Voltage output (for driving SSR): 12 VDC, 21 mA ] Waisthpuekng | - ~ Ry outbat: 250 VAC, 1
BAiarm « Terminal Cover. E53.GOV1a somin N vonor | @) ® (ressve oac)
r ‘One relay output: 250 VAC, 1 A (resistive load) ‘ E 2| ©UsESeril (sold “c‘“;"‘"‘” Recommended panel thickness is USE
o Covarsion Gl Hocomme . o
[2 Jrwo relay outputs: 250 VAC, 1 A (resistive load) _| EB8GIF Always use individual mounting f { ® ® A
(sold separat fing is required. Attach . 2
ESensor type i a0k separtey) waterproofing i req 3 ANIG) e+ 1001 260V, sasar
waterproof packing from the side 24 VAC, 50160 Hz.
Tl (K.J.T.R,orS) | L T with the terminals before mounting Prinput TG nput +24V0C(o0 polry)
1o the panel.
E ‘ Platinum resistance (Pt100) ‘ panel
Power Suppl [w,‘:lmw [ gaper ]  Insert the Controllr through the hole in the panel. Push the adapter on ||+ When complying with EMC standards, the cable connecting the sensor to
‘ ‘ packing from the rear to secure the Controller. the TC or Pt input must be 30 m or less. If the cable length exceeds 30 m,
- 100 to 240 VA li ith EMC standards will not be ibl
0010 240 VAG T Sumon e T pon otr o a ol + Make sure that the surrounding temperature does not exceed the ||  °MPenc® WA EMC standards will ot be passible
| o [ 24 vacvoc ||| mmeesec allowable operating temperature given in the specifications, especially
the n two or more Controllers are mounted.
@ Front Panel Part Names and Functions
(1) Display No. 1 Displays the process value (PV) or parameter. Press these keys for at least 8 seconds in Operation Level or Adjustment Level /\Conformance to EN/IEC Standards|
" " to go to Protect Level. This is a class A product.
@ (2) Display No. 2 Displays the set point (SP) or parameter setting. ) Press these keys for at least 1 second in Protect Level to return to Operation Level. In residential areas it may cause radio
(3) ALM1(ALM2) Lit while the alarm 1 (alarm2) is ON. Not lit while the alarm is OFF. interference, in which case the user may
RY (4)ouT Lit while the control output is ON. Press these keys for at least 2 seconds to start or stop autotuning.*1 be required to take adequate measures
@) —1l> ot 020 00 00 —@ Not lit while the control output is OFF. to reduce interference.
0L (5) STOP Not it during operation. Lit while operation is stopped (12)EB+A  Press these keys for at least 2 seconds to start or stop operation.*
. Conformance to Safety Standards
® Q=] Level Key: Changes the setting level. *1: These keys are disabled when starting and stopping autotuning has been disabled with operation A Yy
Mode Key: Changes the parameter within the setting level. control key protection. Reinforced insulation is
(8= Down Key: Reduces the setting. *2: These keys are disabled when starting and stopping operation has been disabled with operation provided between input power
== © O] Up Key: Increases the setting. control key protection. supply, relay outputs, and El
E5CB (10) R between other terminals.
@ Parameter Operations @ Alarms
Deviation'ab | @ Deviation Alarm
Positive al Negative al
POWER ON I— cong mampe rosospem | jsmasem [ | O0SS AT o v damio e
Prase orass [ for at loast 3 seconds. If the SP is changed, the alarm operating point will also change.
Alarm
| o ‘ 0 |Noalarm Output OFF Set this difference. o LT Linked
for at least Press| for less. x| x point
N . N Deviation =P Set the difference
3 seconds, than 1 second. 1 |Deviation upperfiower mit | o iﬁ Always ON alarm sP (deviation) from the SP.
Initial Setting
Press i i TE P
Protect Level Level 2| Deviation upper limit o ol 8 Deviation | @ Absolute Value Alarm
Level Level 3 3 Use an absolute value alarm when the alarm is not linked to the SP.
forat least ) . on —={*|~ on —=xf— | Deviation Sot the al n ute val
1 second 3| Deviation lower imit ™ C o in Devia et the alarm operating point as the temperature (absolute value).
| [ | Adjustment
go Level Input T : xlx Deviation Fi
BS nput Type 4 |Deviation upperflower range | rx _-.l:‘:‘__sy Always OFF | Zova Alar o "y Setthe temperaure (sbsohe value)
_ operating atwhich to output an alarm.
Deviation upper/lower fimit X% Doviat
Operation/ AT Execute/ | s o Always OFF on pont o
Adjustment standby sequence ON oFF s alarm
teer " Cancel Temperature dby sequence 3 * Alarms with a Standby Sequence
Unit . & |Deviation upper fimit standby [ oy Xp= [on ;Er: Deviation The alarm is blocked until the first safe-state is reached.
il _— sequence o ;]_‘:sp oFe = Unwanted alarm during start-up are prevented.
emperature
Seting Input St PID+ ONOFF « |7 [Deviation lower imit standby [ o —={ |~ ov —=p4— [ Deviation Example: Deviation Lower Limit Standby Sequence ON
sequence ON oFF = oFF L alam
Qperation Proportional 8 |Absolute value upper fimit Y e A s e NG e
Control ey Band Conto Poros PP orr —& orr T— | value alarm Aarm vave 1 prssiret
e P
o |Absolute value lower imit | 9% @ I [ o
Integral Time. DirectReverse « [ 4o [Absolute value upper fimit | on [=x— on ==l Absolute Tme
Operation stanby sequence ON orr —1 ore T— | value alarm Standoy saquence ceared
Dorivative o [ 7y [Absoiute value lower fmit | o = . "~ [Abeotue -
o | =T R | e,
Time a1 Type standby sequence ON orF —L OFF + am wihout standy seq —
12 | Do not set. The standby sequence is cleared when the alarm OFF condition has been met.
Manual Reset The standby sequence is started again when any of the following conditions is met
Value Alarm2 Type The default alarm type is 2. « Operation is started (power is turmed ON or operation is switched from stop to run).
+ The alarm value s changed.
« The temperature input offset is changed.
«The set point is changed.
Hysteresis

@ Parameter Tables

@ Input type: Thermocouple

@ Protection

XX initial Setting Level: Used to set basic specifications. Input | Seting | Setting range (') | _Setting range (°F) | * Operation/Adjustment Protection « Initial Setting Protection
Display |  Parameter name Description Settingmonitoring range|  Default « 0 200 to 1300 300 to 2300 Lovel Setting Lover Setting
Zn-t | Input Type Sot the input sensor type: Refer o tabe on the right| 0 or 8 B 200105000 0019000 of1]2Ts 1
4| Temperature Unit Set the unit for temperature input to Celsius (°C) or Fahrenheit (°F). LeoyEcR | B 0010 850 10010 1500 Ope’alm‘%mﬁ vave [OfOJ0[0] [ initalsetingLovel [Donotset| © [« ]
LntL |PID « ONOFF Set either 2-PID control or ON/OFF control. GnaFIPCd ON/OFF J 3 200104000 00107500 [Pvisp ©]©]|9|O| nDefault:1
TP | Gontrol Period SetThe tme-proporfional control period for the Contral GUIpUT. 25 fogs  |2002@ J \omers (Warn Value) [ © | © | x | x | ©:Can be displayed and changed.
(Displayed only when PID control is selected.) 85, ito 4 200 to 400 300 to 700 Adustment Level o> [ % [ x| *:Display or changing to ancther level is not possiol.
: e o [orn T ) )
3-Eus | rcRoverss Opraton| Set ethr reverse opio (heating coirol) or drectaperation (cooing contro). | 27, (9v95e on) | O s | iwowins | weswron | oo « Operation Control Key Protection
ALt 1 | Alarm1 Type Set the alarm type. “Refer to table on the right | 2 Devaion ggerin) R 6 010 1700 0103000 ©: Can be displayed and changed. oeraton Contol Seting
. eration Control
ALte | Alarmz Type Set the alarm type, “Refer to table on the right] 2 Dol igpe i) s B 0101700 105000 O: Can only be displayed. P o[ 1]2]3]a
X :Display orchanging o anoter evelisrot possbe. | AT ErooaGancal (@ve) | 0 | x |0 | x | &
IEZE Operation Level: Used to monitor the process value and to set the set point, alarm value, etc. The default input type is 0. . CEERERR
) ’ RUNSTOP (+44) x| x
Display | Parameter name | Description Setting/monitoring range]  Default type: Platinum Resistance Thermometer Default 0
—  Jewse [Monitor the process value and set the set point SV:0(C) Seliing | Sefiing range (*C) | _Setiing range (*F) O:Operaion contl ks arscnaie b peration coil using
Alarm valuet [Set the alarm value. The focation of the deciml point depends on the sensor type. - 1999109399 | 0(C) 5 20010850 30010 1500 parameters is disabl
/A Operation control kE /s are disabled but operation control using
-2 | Alarm value?. [ et the alarm value. The ocaton of he decima point depends on th sensor type. 1599109993 | 0(C) P00 P . P 9
docinel pon! dep: il = -199.9 10 500.0 -199.9 10 900.0 parameters is enabled.
RUN/STOP [start and stop controt operation. Un/SEGP RUN The default mpm ypeis 8.  : Operation control keys and operation control using parameters
disabled.
BT Adjustment Level: Used to tune parameters and set control parameters. " are
) P P @ Troubleshooting
Display | Parameter name Desoription Setting/monitoring range|  Default Display pYo— otion
A3 | Adustment Level This display indicates that you have moved to Adjustment Level. o — — 375 pteror® | Ghec (he g o inputs, discomections, short Grouts
AE__| AT Exeoute/Cancel _|Starts and stops autotuning. (Displayed only when PID control i seleoted.) 5FFlén oFF (SERR) and input type
2n5 | Temperature Input Snift_|Set a compensation value for the temperature input in increments of 0.1°C or 0.1°F. | _ - 1999 t0 9933 0.0(C) & n) RAM memory error [ Tur the power OFF then back ON again.”?
A Coror o) | a1 -
Proportional Band Set 1°Cor01°F (Disp y 0.t109939 80(0) E 11150 Non-volatile memory s the Al and ¥ Keys for at least 3 seconds to
T |integral Tme S tho ntograltme in increments of 1 5. (Displayed only when PID control s selected) | g 10 3339 203 (5) 1o s iiilzo to sotings and cear the nomvolatlo momoryerTr, 2 OMRON EUROPE B.V.
vt 2 Wegalaan 67-69, NL-2132 JD Hoofddorp The Netherlands
d Derivative Time Set the derivative time in increments of 1 s. (Displayed only when PID control is selected.) 010 3939 40 (s) + The control output and the alarm output willtum OFF when an erfor oceurs. phgone B pa6.81-300 P
5F-r | Manual Reset Value |Set the manipulated value to use for P or PD control (I = 0). The offset will be canceled. 80t 080 50.0 (%) (For 5.+, the alarm output will be processed for a high temperature error.) FAX 31.2356.61-388
«If the input value exceeds the display limit (-1999 to 9999) but itis still within the control range, K 81
et the hysteresis 0 use (o achieve stable operalion when switching the conirol oulpul | 7.1 -
HY5 | Hysteresis ) " 9 " 8.1103383 10(0) ccce will be displayed for values under -1999. OMRON ELECTRONICS LLC
(ONOFF during ONIOFF control. (Displayed only when ONIOFF control is seected)
Under . the control output and alarm output will operate normally. One Commerce Drive Schaumburg, IL 60173-5302 U.S.A
EZXXA Protect Level: Used to set parameters to restrict key operations. Phone 1-847-843-7900
*1: This error is displayed only when the process value and set point are displayed. EAX 1-847-843-7787
Display | Parameter name Description Setting/monitoring range|  Default *2: If the display does not change, the Controller needs to be repairex
o - oy P — 5 1f operation eturms o normal, then noise may have caused the problem. Check for noise. OMRON ASIA PACIFIC PTE. LTD.
aAPE Sot protection for Operation Level and Adjustment Level. efer 10 tabl on the g TTE il b dispayed on dispay No. 1 and S5 wil o eyt on dpiay No. 2 No. 438A Alexandra Road # 05-05/08 (Lobby 2),
ZnPt_| it SetingProct Sot protection for Inital Sefting Lovel [Reter to tabl on th rgnt. 1 Alexandra Technopark, Singapore 119967
5MPE | Operation Control Key Protect | Set protection for the AT Key and RUN/STOP Key (operation control keys). |'Refer (o table on the right. o Phone 65-6835-3011

“1: Displayed only when Operation Control Key Protection is set to 4.
+2:The setling cannol be changed during atoluning. Autoluning wilbe topped fyo move 1 i Seting Level r stop contoloperaton.

« Displays during Autotun

The AT Execure/Cance Sharactrs o display No. 1 and he PVISP characters on display No. 2 wilfash

FAX 65-6835-2711

OMRON Corporation
Shiokoji Horikawa, Shimogyo-ku, Kyoto 600-8530 JAPAN
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