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1.               Warning

1.1 Installation and wiring
• This equipment intends to be installed with the following conditions.

• Preserve the creepage and clearance as shown below between the temperature sensor and the
location which indicates or generates the voltages as shown in the following table.
Failure to maintain these minimum distances would invalidate the EN 61010 safety approval.

• If the voltage shown above exceeds 50Vdc(i.e. hazardous voltage), the basic insulation is required
between all terminals of this equipment and the ground, and supplementary insulation is required
for the alarm output. 
Required isolation of this equipment is shown below. Be sure check that the overvoltage category
of the equipment satisfies your requirements before installation.

• If there is a danger of a serious accident resulting from a failure or a defect in this unit, provide the
unit with an appropriate external protective circuit to prevent an accident.

• The unit is normally supplied without a power switch and fuses.
Make wiring so that the fuse is placed between the main power supply switch and this equipment.
(main power supply: 2 pole breaker, fuse rating: 250V, 1A)

• When wiring the power supply terminal, use insulated cable for use up to 600V.
• To avoid the damage and failure of equipment, supply the power voltage fitting to the rating. 
• To avoid an electric shock and equipment failure, do not turn ON the power before all wiring is

completed. 
• Be sure to check that the distance is kept to avoid electric shock or firing before turning the power

ON. 
• Keep away from terminals while the circuit is energized in order to avoid an electric shock and a

malfunction.
• Never attempt to disassemble, fabricate, modify, or repair this unit because tampering with the

unit may result in a malfunction, electric shock, or a fire.

1.2 Maintenance precautions
• Be sure to turn off the power before this unit is installed or removed in order to avoid an electric

shock, malfunction, and fault.
• Regular maintenance is recommended a longer service life of this unit. Some parts of this unit

have a limited life span, or they will be deteriorated with the lapse of time.
• One-year warranty is guaranteed for this unit including accessories, provided that the unit is

properly used.

Operating temperature -10 to 50 [°C ]
Operating humidity 90%RH or less (Non condensing)
Overvoltage category II

Conforming to IEC1010-1
Pollution degree 2

Hazardous
voltage

MAINS-INPUTS BASIC insulation
MAINS-OUTPUTS BASIC insulation
inputs - outputs (relay, alarm output)  BASIC insulation
inputs - outputs (SSR drive, 4-20mA DC) Non-insulation

Voltage used or generated 
by the other assemblies

Up to 50Vrms or Vdc
Up to 100Vrms or Vdc
Up to 150Vrms or Vdc
Up to 300Vrms or Vdc
Above 300Vrms or Vdc

Clearance
(mm)
0.2
0.2
0.5
1.5

Creepage 
(mm)
1.2 
1.4
1.6
3.0 

Contact with sales office.
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2.                     Caution

2.1 Cautions on installation
Avoid the following places for installation.
• a place where the ambient temperature may reach beyond the range of from 0 to 50˚C while in

operation.
• a place where the ambient humidity may reach beyond the range of from 45 to 85% RH while in

operation.
• a place where a change in the ambient temperature is so rapid as to cause condensation.
• a place where corrosive gases (sulfide gas and ammonia gas, in particular) or combustible gases

are emitted.
• a place where the unit is subject directly to vibration or shock.
• a place exposed to water, oil, chemicals, steam and vapor.

(if immersed with water, take the inspection by ABB to avoid an electrical shock and firing)
• a place where the unit is exposed to dust, salt air,  or air containing iron particles.
• a place where the unit is subject to intereference with static electricity, magnetism, and noise.
• a place where the unit is exposed to direct sunlight.
• a place where the heat may be accumulated due to the radiation of heat.

2.2 Caution on installation on panel
• For PXW5/7/9, install 2 pieces of mounting fixtures; one in the upper position and the other in the

lower position, by tightening screws with a standard screwdriver to a torque of about 14.7 N-cm .
(Take care not to tighten the screws excessively because the casing is made of plastic.)

2.3  Precautions in wiring connection
• For the thermocouple sensor type, use thermocouple extension wires for wiring.

For the RTD type, use a wiring material with a small lead wire resistance and no resistance
differentials among three wires.

• Keep input lines away from power line and load line to avoid the influence from noise induced.
• For the input and output signal lines, be sure to use shielded wires and keep them away from each

other.
• If a noise level is excessive in the power supply, the additional installation of an insulating

transformer and the use of a noise filter are recommended. (example: ZMB22R5-11 Noise Filter
manufactured by TDK)
Make sure that the noise filter is installed to a place such as a panel that is properly grounded. The
wiring between the noise filter output terminal and the instrument power supply terminal should
be made as short as possible.  None of fuses or switches should be installed to the wiring on the
noise filter output side because the filter effect will be degraded by such a installation.

• A better anti-noise effect can be expected by using stranded power supply cable for the
instrument. (The shorter the stranding pitch is, the better the anti-noise effect can be expected.)

• For the unit with heater break alarm (burn-out, in the heater), use the same power line for
connection of the power supplies for the heater and the controller.

• A setup time is required for the contact output when the power is turned on.  If the contact output
is used as a signal for an external interlock circuit, use a delay relay at the same time.

• Use the supplemental relay since the life is shortened if full capacity load is connected to the
output relay. SSR/SSC drive output type is preferred if the output operations occur frequently.

[Proportional interval] relay output: 30 seconds or more, SSR/SSC: one second or more.] 
• If inductive load such as magnetic switches connected as a relay output load, it is recommended

to use a varistor to protect a contact from switching serge and keep a longer life. 
Model : Siemens S05K150/Q69X3030 (Voltage at relay: 115V AC)

Siemens S05K300/Q69X3035 (Voltage at relay: 230V AC)
Where to install : Connect it between contacts of the relay control output.

Example: CP4

• The SSR/SSC-driven output, and output of 4 to 20 mA DC, is not electrically insulated from
internal circuits.
Use a non-grounded sensor for resistance bulb or thermocouple.

5

6

7

8

9
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2.4  Requirement for key operation/operation in abnormalities
• Prior to the operation, be sure to check alarm functions, since a failure in the proper setting will

result in a failure in the proper output of an alarm in case of an abnormality.
• A display of UUUU or LLLL will appear in case of a  break in the input.   Be sure to turn off the

power when a sensor is replaced.

2.5  Others
• Do not use organic solvents such as alcohol and benzine to wipe this unit.  Use a neutral detergent

for wiping the unit.

<Reference items> <Description>

Error indication6

Turning power on

Wiring3

Usages4

Better usages5

Operation

Installation/mounting2

Confirming type identification1 • Confirming that product delivered 
matches with the ordered one

• Outline dimension
• Panel cutout dimension
• Mounting method on the panel

• Changing temperature set value
• Basic operation method
• List of parameters
• List of input/output/alarm codes

• Setting of input/output ranges
• Selection of control method
• Automatic setting of control

parameters by auto-tuning

* Wait for about 30 minutes until the controller stabilizes 
thermally: the operation e.g. measurement should be started 
30 minutes after the power is turned on.

• Terminal connection diagram

• Error indication

For normal usage
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Model Configuration

1 Confirming type specification

V61716A-Controller CP4, Format 96×96mm:
V61718A-Controller CP8, Format 48×96mm: 8 9 10 11 12 13 14 15

4

5

6

7

0

D
?

NOTE:
Only a few of all possible coding combinations are available.
See our price list and catalog to identify the available combinations.

Y

B

D

F

N

B

A

C

E

V

B

0

?

<Input signal>

Thermocouple /

RTD, Pt-100 3 wire type RTD, PT100 3 wire type (°C)

(°C and °F possible)

4 - 20mA DC / 4 - 20mA DC

1 - 5 V DC

<Control output 1>

Relay contact output         Reverse action  

SSR or SSC drive output    Reverse action

4 - 20mA DC output          Reverse action

<Control output 2>

None  

Relay contact output         Direct action

SSR or SSC drive output    Direct acton

4 - 20mA DC output Direct action

<Optional specificatoin 1>

8 ramps/soaks

Two alarms+8 ramps/soaks

Heater break alarm+8 ramps/soaks

Two alarms+heater break alarm+8 ramps/soaks

<Power supply>

100 to 240 V AC

24 V AC+DC

<Non standard specification 1>

Standard specification

Others

<Waterproof construction>

None

NEMA 4X

Version number

9

8

10

11

12

13

14

15

Digit Hardware specification Preconfigured as
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4 Usage (Read before using)
Name of Functional Parts and Functions

Model : CP4

Model : CP8

CP4
C1

PV

SV

C2 H HBL

CP8
C1 C2 H L HB

PV

SV

11

1

3

2

4

5

6

7

1098 8

1
3

2

4 5 6

7

111098 8

SEL

SEL

Name
Measured value (PV) display

Set value (SV) indication lamp

Set value (SV) parameter
display

SELECT key

UP key

DOWN key

Auto-tuning indicator

Control output indication
lamp

Alarm upper limit indication
lamp (optional)

Alarm lower limit indication
lamp (optional)

Heater failure alarm indication
lamp (optional)

Function
Displays measured value (PV).

The lamp stays on while a set value (SV) is displayed.

Displays a set value (SV), or parameter symbol or code when
setting various parameters.

The key for switching to the 1st, the 2nd or the 3rd block
parameter, for moving parameters within the 1st block or for
switching the display between parameter and the data at the 2nd
and the 3rd block.

•The numerical value is increased by one by pressing the key
once.  The numerical value keeps on increasing by pressing the
key continuously.

•For moving parameters within the 2nd and the 3rd block.

•The numerical value is decreased by one by pressing the key
once.  The numerical value keeps on decreasing by pressing the
key continuously.

•For moving parameters within the 2nd and the 3rd block.

The indicator blinks while the PID auto-tuning is being
performed.

C1: Stays on while the control output 1 is ON.
C2: Stays on while the control output 2 is ON.

Comes on when the upper limit alarm is activated.
It blinks while the alarm value is being set.

Comes on when the lower limit alarm is activated.
It blinks while the alarm value is being set.

Comes on when the heater failure alarm is generated.
It blinks while the detection operating value point is being set.

1

2

3

4

5

6

7

8

9

10

11

[Table 1] Input type codes
Parameter:

* In the case of 4-20 mA DC input, use an
250-Ω outboard resistor to input 
1-5 VDC.

Note 1) Code may be changed to another
that is in the same group. 

Input typeGroup

I

· Pt100 (IEC)

RTD

· J
· K
· R
· B
· S
· T
· E
· N
· PL-II

1

2
3
4
5
6
7
8

12
13

Thermocouple

Code
(P-n2)

Input typeGroup

II 1 to 5VDC,
4 to 20mA

16

Code

10



[Table 2] Input range (Standard range)
Parameters: ,

Note 1) Except for the following, the input accuracy is ±0.5% FS ±1 digit ±1°C 
(Input accuracy does not be guaranteed for the ranges of measurement other than in
the table above.)
R thermocouple 0 to 500°C 
B thermocouple 0 to 400°C 

Note 2) In case a measuring range of -150 to 600°C or -150 to 850°C is used for resistance
bulb input, temperatures below -150°C does not be indicated correctly.  Therefore,
“LLLL” does not appear despite a continuous fall below -150°C.

Note 3) If the resistance bulb or thermocouple is used at a temperature below the lowest value
in the measurement range, the input accuracy cannot be guaranteed.

RTD (IEC)

Thermo-
couple

Pt100Ω
Pt100Ω
Pt100Ω
Pt100Ω
Pt100Ω
Pt100Ω
Pt100Ω
Pt100Ω

J
J
K
K
K

0 to 150
0 to 300
0 to 500
0 to 600

-50 to 100
-100 to 200
-150 to 600
-150 to 850

0 to 400
0 to 800
0 to 400
0 to 800

0 to 1200

Range of 
measurement

(˚C)
32 to 302
32 to 572
32 to 932

32 to 1112
-58 to 212

-148 to 392
-238 to 1112
-238 to 1562

32 to 752
32 to 1472

32 to 752
32 to 1472
32 to 2192

Range of 
measurement

(˚F)
Thermo-
couple

DC voltage

R
B
S
T
T
E
E
N

PL-II

DC1 to 5V

0 to 1600
0 to 1800
0 to 1600

-199 to 200
-150 to 400

0 to 800
-199 to 800

0 to 1300

0 to 1300

Range of 
measurement

(˚C)
32 to 2912
32 to 3272
32 to 2912

-328 to 392
-238 to 752
32 to 1472

-328 to 1472
32 to 2372

32 to 2372

Range of 
measurement

(˚F)

-1999 to 9999
(Scaling is possible)

} : in these ranges, this controller may display an
incorrect process value due to the characteristic of
the sensor.

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

Single

Dual

Output 1

Reverse action

Direct action

Reverse action

Direct action

Reverse action

Direct action

Output 2

---

Direct action

Reverse action

Output 1
Lower limit
Upper limit
Lower limit
Upper limit
Lower limit
Upper limit
Lower limit
Upper limit
Lower limit
Upper limit
Lower limit
Upper limit
Lower limit
Upper limit
Lower limit
Upper limit
Lower limit
Upper limit
Lower limit
Upper limit

Output 2

---

Lower limit

Upper limit

Lower limit

Upper limit

Lower limit

Upper limit

Lower limit

Upper limit

Control action Burn-out directionCode
(P-n1) Output type

[Burn-out direction]
Output direction if input
is outside range or has
an error. 
Lower limit: OFF or 4mA

or less
Upper limit: ON or 20mA

or more

[Caution for dual output
form]
(option)
(1) ID operation can not

be set separately for
heating/cooling.

(2) Setting the heating
side to two position
operation will set the
cooling side to the
same operation.

(3) If set to CooL=0.0,
cooling side takes
ON/OFF operation.  
In this case, ON/OFF
operation hysteresis
is fixed (0.5%FS).

[Table 4] Control action codes
Parameter:
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[Table 3] Alarm action type codes
Parameters: ,

Note 1) When you change alarm type, check the alarm set value. A change of alarm action
type may cause the alarm set value to be changed, but this is not a malfunction.

Absolute
value alarm

Deviation
alarm

Zone alarm

0

1

2

3

4

5

6

7

8

9

10

11

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

No alarm

High alarm

Low alarm

High alarm
(with hold)

Low alarm
(with hold)

High alarm

Low alarm

High/Low alarm

High alarm
(with hold)

Low alarm
(with hold)

High/Low alarm
(with hold)

High/Low deviation
alarm

(ALM 1/2 independent action)

High/Low
absolute alarm

High/Low
deviation alarm

High absolute/
Low deviation alarm

High deviation/
Low absolute alarm

Alarm type Action diagram
ALM1

(          )
ALM2

(          )

PV

PV
AH
AL

PV
AH
AL

PV
AH
AL

PV

AH
AL

PV

AH
AL

PV
SV

AH
AL

AH
AL

SV

SV

PVSV

AH
AL

AH
AL

PV
AHAL

PVSV

AHAL

PV
AH
AL

PV

AH
AL

PV

AH
AL

SV

SV

PVSV

AL

PVSV

AH

AL

AH

PV
SV

AH
AL

AH
AL

12
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m
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 c
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.
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.
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t c
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 d
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5-3 bAL and Ar function
Note: The parameters bAL and Ar disappear at shipment.

You need to set to appear below,"Switching bAL and Ar to appear or to disappear.
1) These are functions to suppress overshoot.
2) If they aren't optimum value, sometime you don't get the good control. Usually it is not

necessary to set them.
3) "Ar" is automatically calculated and set by "Auto tuning".

bAL
This is added as offset to MV' that PID calculates from PV and SV.
This is MV after calculation above.

Ar
The "Ar" limits the integral range.The
integral  range is SV ± Ar.
Integral action don't work when PV is out of
the range of SV ± Ar.

2

1

Increase

Decrease

bAL
50%

100%

PV
SV PID

bAL

MV'
MV

+

+

0%
SV

Proportional band

Control output (MV)

PV

Work
Ar

Ar
SV

PV

Don't work

Don't work

Integral action

Switch to appear 
q Display the "dSP2" of the third block parameter and then subtract 128 from current value.
w Display the "dSP3" of the third block parameter and then subtract 1 from current value.
Switch to disappear 
q Display the "dSP2" of the third block parameter and then add 128 to current value.
w Display the "dSP3" of the third block parameter and then add 1 to current value.

2

1

Switching bAL and Ar to appear or to disappear

Display

HB lamp ON

Control output

when the burn-out control output is set for
the lower limit (standard): OFF or 4 mA or
less

when the burn-out control output is set for
the upper limit: ON or 20 mA or larger

The control is continued.
Note) The control is continued until the value reaches -5% FS or

less.
The burn-out will take place when the value reaches -5% FS
or less.

The control is continued.

OFF or 4mA or less

Undefined (Don't use this controller
immediately.)

Cause

when the thermocouple sensor is burnt out.
when the RTD (A) is burnt out.
when the PV value exceeds the upper limit value of the
range + 5% FS.

when the RTD (B or C) is burnt out.
when the RTD (between A and B, or between A and C)
is shorted.  (Note)
when the PV value is below the lower limit value of the
range -5% FS.
when the 1 to 5 VDC wiring is opened or shorted.

when a PV value is below -199.9.

The heater is burnt out.

When P-SL/P-SU setting is improper.

Fault in the unit

1 1
2

2

3

1

1

2

3

4

This unit has a display function to indicate several abnormalities. If an abnormality occurs, eliminate the
cause of abnormality immediately.  After the cause is eliminated, turn off the power once before the power is
turned on.

Displays in abnormalities

6 Read if the indication is abnormal.

Note : In case a measuring range of -150 to 600°C or -150 to 850°C is used for resistance
bulb input, control will be continued without “LLLL” display.16



Specification
Power voltage: 100 (-15%) to 240 VAC (+10%), 50/60Hz

or 24VDC/24 VAC (±10%), 50/60Hz
Power consumption: 15VA or less/240VAC
Sensor input: Thermocouple, 3-wire resistance bulb,  

1 to 5VDC
Control method: PID or fuzzy PID or ON/OFF (two positions)
Relay output: SPDT contact,  230 VAC/30 VDC  3A (resistive load)

mechanical life ; 10 million times or over (no load)
electrical life ; 100 thousands times or over (rating load)

SSR/SSC driving output: ON:  15 to 30 VDC
(voltage pulse output) OFF:  0.5V DC or less

maximum current ; 60mA or less
SSR/SSC driving output for control outputs 1 and 2: 60mA or 
less in total  

DC4-20mA output: Allowable load resistor  600Ω or less
Alarm output: Relay contact (SPDT contact)  230 VAC/30 VDC 1A (resistive

load)
Heater disconnection alarm output: Relay contact (SPDT contact)  230 VAC/30 VDC 1A (resistive

load)
Operating ambient temperature: -10 to 50°C
Operating ambient humidity: 90%RH or less (no condensation)
Preservation temperature: -20 to 60°C
Operating environmental condition: Overvoltage category II, pollution degree 2 

Warm-up time: 30 minutes or more

17



ABB Automation Products GmbH
Hoeseler Platz 2
42579 Heiligenhaus, Germany
Phone +49(0)29 56 12-5181
Fax +49(0)29 56 12-5081
http://www.abb.com

Subject to technical changes.

This technical documentation is protected by copyright. Translating, photocopying and diseminating it in any form whatsoever -
even editings or excerpts thereof - especially as reprint, photomechanical or electronic reproduction or storage on data processing
systems or networks is not allowed without the permission of the copyright owner and non-compliance will lead to both civil and
criminal prosecution.

Subject to technical changes
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