DIGITAL CONTROLLER

CB/CD/CH SERES
INSTRUCTION MANUAL
IMCX01-E1

Eefore operatingthis instrumen please carefully read this manual andfully
understand its contents. And always keep it aroundyou to make it available
easily anytime.

o ST,
/I [WARNING

« |f failure or error of this instrument could resultin a critcal accident
of the system, install an external protection circuitto prevent such
an accident.

+« Do notturn on the power supply until all of the wiringis completed.
Otherwise electric shock, fire or malfunction may result.

+ Use thisinstrument within the scope of its specificatons. Otherwise
fire ormalfunction may result.

+Donotusethisinstrumentinthe places subjecttoflammable or
explosive gas.

¢ Do nottouch high-voltage blocks such as power supply terminals,
etc. Otherwise electric shock may result.

e Mever disassemble, repair or modify the instrument. This may
Cause electric shock, fire or malfunction.

2. MOUNTING

« Only cleanthe instrumentwhen power off.

* Please use asoft cloth orcottonpaperto clean up the stain
onthe display.

* Do not clean up ortouch the display by hard mattersin case
ofanyscratch.

* Meveruse sharp & hard matters such ass screwdrivers or ball
pentotouchthe buttons onthe panel, incase of any scratch
ordamage.

1. PRODUCT CHECK

Checkwhetherthe delivered product is as specified by referringtothe
following model code list.

CB00
cooo1 OOOO-00+x00-0
CHOO02 ©®2 @ @6 60 6

(1) Control action
F:FID actionwith autotuning (Reverse action)
D:PlIDactionwith autotuning (Directaction)
W:Heat/coal PIDaction with autotuning (Water cooling)
A Heat/cool PID actionwith autotuning (Aircooling)
@ Inputtype, © Rangecode: See 5. [NPUTRANGE TABLE.
) First control output[OUT1](heat-side)
M: Relay output T.Triac Vo Voltage pulse
g Current (4t020mADC) G: Trigger (fortriac driving)
5 Second control output[OUT2](heat-side)
Mosymbol:When controlactionisForD. M:Relay contact
T.Triac Vo Voltage pulse
@ Firstalarm[ALM1], 7 Second alarm[ALM2]

M. Moalarm G:Deviation high/low alarm with
A: Deviation high alarm hold action
B: Deviation low alarm H:Process high alarm
C: Deviation high/low alarm J:Frocess low alarm
D: Band alarm K:Process high alarm with hold
E: Deviation high alarm action

With hold action L:Process low alarm with lold
F:Deviation low alarm action

With hold action
@ Communication function

M. no communication function 5. RS-485(2-wire system)

<Accessories>
® Mounting bracket: 2 pieces "1
@® Mounting screws (with hexagon nuts): 2 pieces "1
@ Instruction manual [IMCX01-E1]{1copy)
*1CEB100,CD101 CH102 Mounting bracket: 1 pieces

Onditions . (lec1010)

2.1 Mounting cautions
(1) This instrument is intended to be used under the following environmental ¢

"OVERVOLTAGE CATEGORY Il

"POLLUTION DEGREE-2

(2) Avoidthe following when selecting the mounting location.

+ Ambienttemperature of lessthan 0°C or more than 50°C.
+ Ambient humidity of less than 45% or more than 85%RH.
« Rapid changes in ambient temperature which may cuse condensation.
« Corrosive orinflammable gases.
» Direct vibration or shock to the mainframe.

« Water oil, chemicals, vapor or steam splashes.
« Excessive dust, salt or iron particles.

« Excessive induction noise, static electricity magnetic fields or noise.
« Direct air flow from an air conditioner.

« Should be usedindoors where the systemis not exposedto direct sunlight.

« Heat to be accumulated radiation heat

2.2 Dimensions
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"1:Rubberpacking{option)

This instrument corres ponds to a panelthickness of 1 to 10 mm.
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"1:Rubberpacking{option)

This instrument corres ponds to a panelthickness of 1 to 10 mm.
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"1:Rubberpacking{option)

This instrument corres ponds to a panelthickness of 1 to 10 mm.
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"1:Rubberpacking{option)

This instrument corres ponds to a panelthickness of 1 to 10 mm.
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"1:Rubberpacking{option)

This instrument corres ponds to a panelthickness of 1 to 10 mm.




3. WRING

3.1 Wiring cautions
(1) For thermocouple input, use the specified compensation wire.
(2) For RTDinput, use low resistance and having no resistance differences
among the 3 leads.
(3) Conduct input signal wiring away from instrument power, electric equipment
power and load lines to avoid noise induction .
(4)Conduct instrument power wiring so as not to be influenced by noise from the
electric equipment power. If the instrument may be affected by external ncise, a
noise filter should be used.

+ reduce the distance of power source wire

« install the filter at controller s panel theninto earth.

+ don't set the protection and switch atthe output side of filter.

Instrument power

" Twistthese leadwires

(5) Forwiring,use wires conforming to the domestic standard of each country.
(B)About5 to 6 sec are required as the preparation time for comtact output after
power on. Use a delay relay when the output line is used for an external
interlock circuti.
(7)Thisinstrument has no power supply switch nor fuses Therefore, install the
fusetotheinstrument andthe switch, if requirde.
+ Recommended fuse rating Ratde voltage: 250V
s Fusetybe Time-lag fuse
(8) For the currentinput specification, aresistorof 2500 (+0.02% +10ppnm,
0.25W ormore) must be pravided by theinput rerminals. This resistor musthbe
provided by the custamer.
(9) Do not excessively

Ratde current: 1A

tighten the terminal screws. In addition, use the

/ N auT [ar s solderless terminal appropriate to the screw size.
“ T Noise filter £ power (Screwsize: M3X6, recommended tinghtening torque: 0.4N*"m[4kgf*cm])
J Shaorten distance —_— terminals (10) To the instrument with power supply of 24V, please be sure to supply the
between pitches — Minimize distance pawer from SELV circuit.
3.2 Terminal configuration
CB100 CD101 CH102 CB700 CD701 CH702
Power terminals Power terminals
ﬁCL. ﬁC+. ﬁCL. nCL. .‘C+' ﬁCL'
24 2w 100 to 240V 2w 24V 100 to 240V
:
3
1 i “antral iy : 4
Trigge r _[2 a ]» Trigger Trac WoHage puke Rela\roonact__l [5
contact L
3 a [}
ouTt
4 107 i 7
G s " G| —G| G :
ouTt I\B 12 | ouTi SSR ouTi a
il g _
e @ L@
Input terminals | Alarm output terminals I |
" cureniirput | [ volage npur RTD Inpul T TCueul = " cureniinpul vellgergul | [ ATDInpul T T el
mEE || MERE || oy — - R || EEE || €
RTD pcak RTD
10y ; E __RTDS 3
11}y i {1]5\ i e 1111 11h-* s, T}
i IN TC } IN \ TC
E fz}— || 42 12— 13- IR EL R E
N lly open NC:Normally closed NO:Normally open NC:Normally closed

CB900 CD901 CHE02

CB500 CD501 CH502 Power terminals —— Power terminals —L
AC L . AC + . AC L . | 1 12 AC L . AC + ' AC L ' 1 13
— 2 14 — 2 14
2w 2w 100 to 240V 24 24V 100 to 240V
a 15 3 15
=) 17 =) 1%
Control out ﬂ[ [ 12 ‘Confrol output terminals —'_<[ [ 18
Trgger Trac Voltage puke 7 10 Trgger Trac Wolage prke | Relay confact 7 o
cortact cortact
a 20 a8 2]
i 0+UT| i ﬂ{ g 21 2 O+UT| i ouT1 <[ g }
—Gl| G 5 9 G| @ —C o z
ouT1 SER ouTt ﬂ{ 1 23 ouT1 SER ouTt N ﬂ[ 1 23
| e
GI_ 5= 12 24 Gl_ _ '_ ’7 1z 24
Alarm outpu ! Input terminals —
. currenlingul ‘vollage Inpul RTD Inpul TC Inpul — Curren linpul ‘vollag e Inpul RTD Inpul TC Irpul
— e Togmnt || ceiie 10]a - ] seamane || tesvE || doola—
— € (1} ik LR e 2] i i mp 1
-~ ,N j L = 2
c = G2 L (Ep (=] - = L (B =
NO:Normally open  NC:Mormally closed NO:Normally open  NC:Normally closed
Power supply voltage: Control output rated:

90to 264 VAC [Includingpower supply voltage variation]

(Fower frequency:50/60Hz, Rating: 100 to 240 AC)

21610263V AC (Powerfrequency: 50/60 Hz Rating: 24 WV AC)
21.6t026.2V DC (Rating: 24V DC)

Power consumption: 7'/A max.(at 100V AC) 10 VA max.(at 240 VAC)
Almarm output rated: Relay contact output: 250 WV AC, 1A (Resistive load)

Relay contact output: 250 AC, 34 (Resistive load)

Yoltage pulse outpur:0/12% DC (Load resistance 600 2 or mare)

Current output:4to 20 mA DC (Load resistance 6002 ar less)

Trigger output(fortriacdriving): Zera cross method for medium capacity triac driving
(100 Aarless)

Triacoutput0.5 A (Ambient temperature 40°C or less)

4. NAME OF PARTS

(1)Measured value (PV) display unit
[Green]

* Displays measured vaiue (PV).

* Displays various parameter
symbols depending on the

B39

88858 |2 instrument.
om Oem e || (2)8et value (SV) display unit
P | o [Orange]

¢ Displays setvaiue (SV).
* Displays various parameter set
value depending on the instrument.

@ ndication lamps**
Autotuning (AT) lamp [Green]
Flashes during autotuning
execution.

-

Control output lamp (OUT1) ©8hift & R/ISKEY <r/s

[Green] + Used to shift the digit when the
Lights when control outputis settingis changed (Shift Key).
turned on. + Usedto selectthe RUN/STOP

Alarm output lamp (ALM1) [Red]
Lights when alarm output is

Functinion. (RIS key).

turned on. ©DOWMkey V
) Usedto decrease numerals.
"MNoQUT2 lampis used.
TUPkey A
(1) Setkey (SET) o Used{oincrease numerals.
Usedfor parameter registration
[calling up.



5. SETTING

5.1Calling up procedure of each mode

[ Power ON |

( Inputtype display

iy

*1. Input type and input range display

This instrument immediately confirms input tybe and range following power on.

Example: For a controller with the K thermocouple inputtype and range from O to

(Displaylrf]oprblt e gisflliychanges automatically 1 372 'L
approx.4sec) é * The instrument retums to the P VISY {1} b | ﬁP w lnpuLtYFn%i?:;StEL?Xputabbl'eviation
) clispl cle status ifk ration i T — e ) I .
( P\"}QS j dlE‘l;pd|fay lmode J nlostpp?fg}%eed bl'ﬁft;letega%pﬂni:'mg. oY OE [ =4 :I: “ Indicates engineering unit
(Normal display) & l o i q ¥ Indicatesinputtype (See table™A)
: " @) o M 2) Input range display
S¥isetingmods J:) SV B b a:Input range high
- & l———— & T b Input range low
([ Pemmefersling ) *A: Inputtybe table
. p= vy =
* The RUN/STOP function can bs selzcted ospiay| | |~ [S|B[E|C [m|P] & UL juPlPr| H
The RUN/STOP function can be selected every time. Input Thermaocouple(TC) RTD Voltage
The<R/Skeyispressedforl sec. P WEReT AR ELke tag
* Pressthe SETkey formorethan 2 sec. type | K l J ] Rl S I B_I'“E_J T I N J P"I WZBI:e_I U J L[ 100_[ 100 FCUIIEH).

5.2 Detail of each mode
HPV/SV

mode
Display measured viaiue (PV) on the PV display unit and setvalue (SV) onthe SV sidplay unit. Usually the control is set tothis mode excepting that the Setvalue (SV)
andlor the parameter setvalue are changed. Inaddition, in this mode  RUN/STOP can be selected.

HSV setti

mode
This is the mode usedto set the setvalue (SV). Factory setvalue:0'Cor 0.0°C

HParameter setting mode

This is the mode usedto setvarious parametes such as alarms, PID constants, etc.

Thefollowing parameter symbols are displayed one by one every time the SET key is pressed.

#1 Factory setvalue

Symbol Name Settingrange Description #1
o § | Almarm(ALM1) Deviation alarm, Process alarm, Set the alarm setvalue. 50(50.0)
| SV oalarm: -1999 to +1999°C or Alarm differential gap: 2 or 2.0C
-199 9to +999 9°C
cn Almarm(ALM2) Deviation alarm, Process alarm, Set the alarm setvalue. 50(50.0)
T 8 SVoalarm: -1999 to +1999°C or Alarm differential gap: 2 or 2.0°C
-199 9to +999 9°C
‘q[— § | Autotuning(AT) 0:AT end or AT suspension Tums the autotuning CN/OFF. 0
[ 1. AT start
5[- Self-tuning(ST) 0: ST suspension Tums the self-tuning OMN/OFF. 0
] U 1: AT start
() | Proportional band(P) | 1(0.1)to span or 9999 (999.9) T Setwhen PI, PD or PID controlis performed. | 3p(30.0)
] "OMN/OFF action controlwhen setto 0 (0.0).
Differential gap: 2 (0.0) T
] Integral time (1) 1to 3600 secretary Setthe time of integral action which eliminates 240
] *PD control when setto O secretary the offset occurning in proportional control.
Derivative time(D) 1 to 3600 secretary Setthe time of_de_rivative action which prevents 50
D’ *Pl control when set to 0 secretary ripples by pretdloltmtgt?lL_JEput changes and thus
improves control stability.
P’_ Reference value(Ar) | 0to 100 9% *1 After AT, set automatical. 25
!
Heat-reset 1to 100 sec (0 can not be set) *2 Set control output cycle. 20
] Fropartioning cycle(T
D Cool-side 1to 1000 % ofheat-side Set cool-side propomona| 100
I~ C | proportional band(Pc)| proportional band band when heat/cool PID action.
(0 cannotbe set)
] Deadband Temperature input: Set control action deadband Oor00
o (db) -10to+10°C or-10.0t0 +10.0 C Detweanials 5108 andeog.side
proportional bands.
Cool-side 1to 100 se ¢ (0 cannotbe set) *2 Set control cool-side output cycle for 20
t Froportioning cycle(t) heat/cool PID action.
O FV bias (Pb) -1999t0 +9999°C or-199.9to +999 .9°C Sensor comrection is made by adding bias Oor0.0
I b value to measured value (PV).
L E t’ Set datalock function| See *2 Ferforms set data change endble/disable. 0000
(LCK)

*1: The reference value can't be manually setted within PID, after “AT” auto-

tuning, set the value automatical.

*3: Details of set data lock level selection

*2: Relay contact output 20 sec the voltage pulse output/valve control the tube by
Trigger output/the valve control the tube output for 2 sec ond.

Settiong Details of lack levels

0000 | sV and parameter can be set.

0001 Cnly SV and almarm (ALM1 ALMZ jcan be set.

0010 Only setting items atherthan alarms (ALM1TALM2) canbe set.
0o Only setting items atherthan SV canbe set.

0100 Only SV can set.

0101 Cnly alarms (ALM1 ALMZ) can be set.

0110 | Onlysettingitemsatherthat Svand alarms(ALM 1, ALM2)can be set.
a1 SV and parameter cannot be set.

® Eachlocked setting item can anly be manitored.




6. OPERATIONS

6.1 Operation procedures

CAUTIONS
@ Connecttheinput signal wiring, andthen turn on the power. Lf the inout signal wiring opens,
the instrument judges the input is disconnectde.
+ Upscale ™1 TCinput, RTD input (Down scale when the input is shorted)
+ Downscale *1: TC input (To be specified when orderingt)_, “oltage input (Current input) *2
*1: Alarm output ON (However, for the Wor Acontrol action tybe, the control output on both
heat-side and cool-side is turned off.)
*2: For0 to 5YVDC or0 to 20 mADC, both control and alarm outputs are indefinite
@ Mo influenceis sxerted upon the instrument for power failure of 20 ms or less . For power
failure of more than 20 ms, the insttument performs thesame operation asthat atthe time of
power on after power recovery (This applies only when alarm action isturned off).
@ The alarm hold action is activated when not only the power is turned on  but also the SV is
changed.

(1) Priorto starting operation, check that the mouning and wiring have been finished, and that
the SV and various parmeters have been set.

2) Asthisinstrument does not have apower supplg switch, itisreadyto operate as soon asthe
poweristurned on. Prior orfactory shipment, the instrument is setto RUN (operation start).

|NOTES

@ If the instrunent is switched to operation stop (STOPF), its display output etc Become as follows.
*+ Display: The PV display unit shows&ref (STOP).
« Cutput: Control cutput OFF, Alarm output OFF
« Supended when the AT function is activated . (The PID constants are not updated.).

@ Thisinstrument holdsthe conditionsthat exist just before the power isturned on. For example,
ifthe power is turned off in STOP made, the instrument stars is STOP mode when the power is
turned on again.

6.2 Setdatalock (LOCK) function
The set data lock function in used to prevent misoperation by not setting any parameter which
is not used frequently. There are 8 set data lock levels, and the parameter is locked, but can
only be monitored.

6.2 Autotuning (AT) function
The AT function automatically measures, computes and setsthe optimun PID and Ibe constants.
This function is activated after- ON |, during temperature rise andforwhen control is atabilized
fram any process state.

W Requirements for AT start
Start AT when all the following conditions are satisfied:
« Prior to starting the AT function, end all the parameter setting s other than PID and Iba.
+ Confirmthe LCKfunction has not beenengaged.

M Requirements for AT suspension
Start AT function is suspended if any of any the following conditions is established:
+ Whenthe SVis changed.

When the PV bias value is changed.

When the SVYRUMN/STOP function is changed to the STOR.

When the PV becomes abnormal. (According to the burnout.)

When the poweristurnedaon.

When a power failure longer than 20 ms occurs.

When the AT ifunction does not end in aboutS hours after tuning started.

@ |f the AT suspension conditionis established, the AT functionis immediately suspended to be
changed to PID contral.
The FID and Iba constants at thistime are the same as before starting AT, In addition, even if
the AT iscompleted, itis automatically transferred to PID contral.

@ [fany problems arise due to hunting exists in the control system, do not use the AT function, In
this case, set eachvalue to match the controlled object.

LR

7. DISPLAY AT ERROR OCCURRENCE

mErrordisplay

RAM failure (Incorrect set data write, etc))

El— "~

Flease contactus oryour nearest
RKC agent.

/\
/I\[WARNING|

Inorderto prevent electric shock,
pariartoreplacing the sensor, always

Overscale and Underscale
Meas:llg';d;;larl.:?{PV) Measured value (PV) exceedsthe inputrange.
OO | overscale
easured value (PV) exceedsthe high input display range limit.
(Flashing) 1l dvalue (PV) dsthe high i displ limi
! ’! jl jl § | Underscale
(Flashing) Measured value (PV) exceedsthe low input display range limit.

turn off the power.
Sensorinputlead check.

8. INPUT RANGE TABLE

Inputtype Comde | Inputtype Comde Inputtype Comde Input type Comde
0 to 200 I [0 to 1600 C | s | 01 S1999 to£490C | D | 01 0to 5% DC 4. 01
0 to 400 C 02 S [0 w769 Tl s 02 7199.9 to 200.0C | D 1 02 Dto &V DC “1583 5. 01
0 to BO0 T ' 03 g 0 w800 c]B | o 1000 to+50.0C | D ' 03 0to 20mA DC 10 6 01
0 to BOO C o4 0 to1820 C | B | 02 1000 to H1I000C | D | 04 0 to 20mA DC 9999 7. 01
0 to 1000 € 1 05 E 0 to 1800 C | E ' 01 1000 to £2000C | D | 05
K 0 to 1200 © . 06 0 to 1000 C | E | 02 Pt100 0.0to F00C | D | 06
0 to 1372 T 1 07 0 to 1200 C | N 01 00to 1000 C | D1 07
0 to 100 € B3 N 0 to 1300 ¢ | N ' 0O 00to 2000C [ D' 08
0 to 200 C | +2[-199.9 to +4000C | T | 01 00to3000C | D, 08
0 to 450 C (R *2[-199.9 to +1000C [ T 02 00to 5000C [ D' 10
0 to 500 ¢ , 3] ! -100.0 to+2000C [ T | 03 0.0 to 4000C [ D | 20
0 to 200 ¢ | J, 0T 1] 00to 3500 C [ T 04 -199.9 to +6490C | P | 01
0 to 400 € [ J V" 07 | [TWERe/ 0 to 2000 C [ W' o 1999 to+2000C | P ' 02
0 to BOO C | J, 03 || W2ERe 0 to2320 C | W, 02 1000 to+500C | P | 03
0 to 800 C | J 04 | 0 to 1800 C | A ' 01 1000 to HOOOC | P 1 04
d 0 tol000 C | J 05 PLI 0 to 1390 C [ A T 02 1000 to £2000C | P | 05
0 to1200 ¢ J 1 Ub 0 to 1200 ©C [ A 03 JPT100 0.0tc B0.0C[ P | 06
0 to 460 C | J ' 10 *2]-199.9 to +6000C | U ' 01 00 to 1000C | P ' 07
D to 500 €| J, 20 | U *2[-199.9 to+1000C | U | 02 0.0 to 2000C [ P | 08
"0 tod600 ¢ | R O1 0.0 to 4000C | U 1 03 00 to 3000C [ P 1 09
RO™__ 0 tot7o0 ¢ [ R 02 L 0 to 400 C | L I 0f 0.0 to 5000C | P T 10
"I 0 to 1380 ¢ | R, OF 0 to 800 C [ L 02 0.0to 4000C [ P | 20
*1 0103990 :Accuracyis guaranteed. *1-199.9t0-100.0C : Accuracyisnotguaranteed.



	CD-CH_1
	CD-CH_2
	CD-CH_3
	CD-CH_4



