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INTRODUCTION 

Thank you for choosing a BriskHeat Heated Vacuum Debulking and Curing Table for 
your advanced composite debulking and curing process. 
 
This system operation manual has been written to explain the recommended 
procedures for the installation, operation, and maintenance of the BriskHeat Heated 
Vacuum Debulking and Curing Table. 
 
We have included information on the storage of the heated vacuum table prior to 
installation, a troubleshooting guide, a complete list of specifications and a list of 
recommended spare parts.   
 
BriskHeat Heated Vacuum Debulking and Curing Tables have been specifically 
designed for the debulking and/or curing of parts or structures fabricated with advanced 
composite materials. 
 
A BriskHeat Heated Vacuum Debulking and Curing Table is an efficient and cost-
effective alternative to the autoclave process. In the past, parts too large to be 
processed using conventional composite curing and repair blankets had to be debulked 
and cured in an autoclave or oven.  A BriskHeat heated vacuum table accomplishes the 
debulking and curing process in one operation, greatly reducing the overall time and 
cost associated with traditional autoclave debulking and curing methods. 
 
The debulking and/or curing of a part is achieved simply by placing the part on the table, 
lowering the vacuum lid assembly, turning on the vacuum pump, and selecting the 
desired debulking or curing temperature. 

 
 

We recommend reading this manual in its entirety before installing or operating 
the Heated Vacuum Debulk and Curing Table. 

 
 

If you have any questions that are not answered in this manual or if you need additional 
assistance, please contact us. 

 
BriskHeat Corporation 
1055 Gibbard Avenue 

Columbus, Ohio 43201 USA 
(614) 294-3376 or (800) 848-7673
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SHIPMENT AND STORAGE 

All BriskHeat Heated Vacuum Debulking and Curing Tables are shipped in a crate 
specifically designed to protect the table during shipment.  This crate should be stored 
in a dry, protected area.   
 
Humidity and temperature will not affect the table while in storage.  However, under no 
circumstances should condensation, rain, snow or water be allowed to come in contact 
with the crate or the table while in storage. 

INSTALLATION 

General 
The heated vacuum table is designed to operate from a single power input connection 
and is equipped with a main fused disconnect switch with a lock-out feature.  
 

NOTE: 
All electrical connections must be made by a qualified electrician in accordance 
with all applicable building regulations, electrical codes, and safety standards. 

 
 
CAUTION:  The hazard of electrical shock exists with any electrical installation 
project. Disconnect all supply power at the source before making connections. 
 
 
 
CAUTION:  There are no user-serviceable connections or adjustments inside the 
operator console. 
HIGH VOLTAGES ARE PRESENT.   
 
 
The heated vacuum table should be placed in an area suitable for the debulking and 
curing operation being performed.  The area should meet minimum clearances, be dry 
and classified as ordinary or non-hazardous.  See Table 2 to determine the maximum 
external dimensions of the Table 3 to determine the minimum recommended 
clearances.   
 

NOTE: 
The minimum recommended clearances are based on those required for proper 

operation of the table.  It is recommended that additional clearances be 
considered for the size of part being processed and the number of personnel 

performing the operation. 
 

  



    
 

Installation Procedure 
The following procedure should be followed when installing the heated vacuum table: 
 
1. Choose an appropriate location. Proximity to a suitable power supply and the 

minimum recommended clearances should be considered. 
 

2. Place the table in the chosen location and make sure the table is level.  Secure 
the locking casters on each end of the table.  The casters are locked when the 
locking bar  is in the down position.

3. Connect the incoming power supply wiring to the main disconnect switch. Refer to 
your table's power supply requirements. 

 
NOTE: 

The power supply wiring color coding is as follows: 
Power Wires: 1 Black, 1 Red, 1 White 

Ground Wire: 1 Green 
 
4. Check the operation of the vacuum table by following the Initial Check-Out 

Procedure. 

OPERATION 

General 
All operating controls are located on the control console.  The controls are divided into 
five systems: 

1. Reusable vacuum bag lid assembly. * 
2. Vacuum system. 
3. Temperature control system. 
4. Temperature monitor. * 
5. Data logger. * 

  
  * optional 

1. Reusable Vacuum Bag Lid Assembly 

General 
The reusable vacuum bag and lid assembly consists of a lid frame, mechanical lifting 
actuators, vacuum bag, vacuum seal, and related controls.   
 

NOTE: 
The reusable vacuum bag lid assembly is optional and may not be part of your 

system. 
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The lid frame is hinged at the rear of the table and will open to a maximum angle of 
approximately 80 degrees. 
 
The vacuum bag is supported by the lid frame and forms a vacuum chamber by being 
drawn over the delta seal. 
 
The lid fuse and controls are located on the control console. 
 
 
CAUTION:  The lid assembly is a pinch point.  Be sure all foreign objects and/or 
personnel are clear of the lid while it is in motion.  Exercise caution when 
operating the control console while the lid is in motion. 
 
 
Lid Operation 

1. Place the “VACUUM / LID” selector switch in the LID position.   
 
2. Place the “VACUUM / LID” power switch in the on position (the switch will be lit in 

the ON position).  
 

 
NOTE: 

Moving the “VACUUM / LID” selector switch from VACUUM to LID automatically 
stops the vacuum pump, purges the vacuum and activates the lid controls. 

 
3. Place the “RAISE / LOWER” selector switch in the desired position. 
 
4. Press both lid push-buttons at the same time.  The lid will either raise or lower 

accordingly.   

NOTE: 

The lid will not operate unless both buttons are depressed at the same time.  
The push buttons are of the momentary style and must be depressed until the lid 
is at the desired position.   

 
5. When the push buttons are released or, if power to the table is interrupted, the 

mechanical actuators lock in place. This safety feature prevents the lid from 
moving up or down accidentally. 
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2. Vacuum System 

General 
The vacuum system consists of a high volume vacuum pump, vacuum port(s), a 
vacuum gauge, a vacuum adjust valve and related controls.  
 
 
CAUTION: Breather cloth must be placed over all vacuum ports to prevent pulling 
and tearing the vacuum bag. 
 
 
The pump is an oil-less, non-lubricated, piston pump and is shock-mounted on the 
frame under the left side of the table. 
 

NOTE: 
If desired, the pump's exhaust can be ported to a removal system instead of 

being vented to ambient air. 
 
The vacuum port(s) are equally spaced on the ends of the table surface.   
 
The vacuum gauge and controls are mounted on the front of the control console. The 
power fuse for the vacuum pump is located inside the main junction box. 

Vacuum System Operation 
1. Place the “VACUUM / LID” selector switch in the VACUUM position. 

 
NOTE: 

Moving the “VACUUM / LID” selector switch from LID to VACUUM automatically 
closes the vacuum purge valve, activates the vacuum pump controls and 

deactivates the lid controls. 
 

2. Place the “VACUUM / LID” power switch in the on position (the switch will be lit in 
the ON position).  

 
3. Use the Vacuum adjust valve to adjust the vacuum level until the desired vacuum 

is indicated on the gauge. 

3. Temperature Control System 

General 
The temperature control system consists of one programmable temperature controller, 
one power switch, one audible alarm, one alarm on/off switch per zone and one system 
fuse.   
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The temperature controller(s) has two lines of display.  The top line is the PV (process 
value) line and displays the actual temperature being measured.  The bottom line is the 
SV (setpoint value) line and displays the setpoint entered by the operator. 
 
For instructions on programming your controller to fit your needs, please refer to the 
large section of this manual dedicated to the temperature controller. 

INITIAL CHECK- OUT PROCEDURES 

The following initial operating procedure is recommended to check the general 
operation of the heated vacuum table.  If the table does not operate as described, refer 
to the Troubleshooting Guide.  
 
1. Place breather cloth over all vacuum ports. 

2. Close the reusable vacuum bag lid assembly. 

3. Turn on the vacuum system (the switch will be lit in the ON position). 

4. Make certain that proper vacuum is achieved by monitoring the vacuum gauge. Full 
vacuum should be achieved within several minutes. 

5. Turn on the temperature control system (the switches will be lit in the ON position).   

6. Set the temperature controller(s) to a process temperature of 100° F (38° C).  Allow 
the table to stabilize for 15 minutes. 

7. Increase the process temperature(s) to 200° F (66° C) and allow the table to 
stabilize for 15 minutes. 

8. Increase the process temperature(s) to 300°F (93° C) and allow the table to stabilize 
for 1 hour.   

9. Turn the temperature control system off and allow the table to cool. 

10. Place the “VACUUM / LID” selector switch to the LID position. 

11. Raise the lid and remove the breather cloth. 

12. The table is now ready for use. 

 
NOTE:  

The marinite insulation may absorb moisture during shipment and storage.  
During the initial start up and check out procedures the moisture will exit the 

insulation as steam and condensation.  This is normal and should be no cause 
for concern. 
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MAINTENANCE 

The heated vacuum debulk and curing table requires virtually no maintenance.  The 
following points should help you achieve optimum performance from the table. 
 
• Protect all electrical and mechanical components from physical damage during 

operation and transit. 
 
• Protect the work surface from scratches and pitting. 
 
• Take care not to puncture or tear the vacuum bag or vacuum seal.  If either the bag 

or seal becomes damaged, contact the factory for repair or replacement. 
 
• The monitor does uses a battery designed to last for several years and would not 

need routinely changed.  The battery (Panasonic BR-2/3A) should be serviced only 
by a qualified technician. The battery is located on the main circuit board of the 
monitor. 

 
• Clean the working surface using a no-film solvent, such as acetone, suitable for the 

resin being used. 
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TROUBLESHOOTING 

The following guide is designed to help you identify problems that could occur.  If, after 
consulting the guide, you are unable to identify the problem or you need additional 
assistance, please contact the factory. 

CAUTION:  All fuse checks should be made with the power source disconnected 
and any voltage measurements should be made by a qualified electrician only. 

 
Table 1 Troubleshooting 

Problem Cause Solution 
1. Vacuum/Lid selector switch not in lid 

position. 
1. Change switch to lid. 

2. Vacuum/Lid power switch not on. 2. Turn switch on. 
3. Raise/Lower selector switch not in raise 

position. 
3. Change switch to raise. 

4. Both buttons not being pressed at the 
same time. 

4. Press both buttons 
simultaneously. 

5. Blown fuse. 5. Replace fuse. 

Will Not 
Raise 

6. Defective CR1, CR2 or TD1. 6. Test and replace as 
necessary. 

7. Vacuum/Lid selector switch not in lid 
position. 

Change switch to lid. 

8. Vacuum/Lid power switch not on. 7. Turn switch on. 
9. Raise/Lower selector switch not in lower 

position. 
8. Change switch to lower.

10. Both buttons not being pressed at the 
same time. 

9. Press both buttons 
simultaneously. 

11. Blown fuse. 10. Replace fuse. 

L
I
D Will Not 

Lower 

12. Defective CR1, CR2 or TD1. 11. Test and replace as 
necessary. 

 



BriskHeat Corporation  10 

 
Problem Cause Solution 

1. Vacuum/Lid selector switch not in vacuum 
position. 

1. Change switch to 
Vacuum. 

2. Vacuum/Lid power switch not on. 2. Turn switch on. 
3. Blown fuse. 3. Replace fuse. 

Pump 
does 
not run 

4. Defective CR3 4. Test and replace as 
necessary. 

5. Vacuum adjust valve open. Close valve. 
6. Vacuum ports plugged (covered). 5. Unplug ports. 
7. No breather cloth. 6. Place breather cloth on 

work surface. 
8. Breather cloth on Delta seal. 7. Move cloth off seal. 

V
A
C
U
U
M

Does 
not 
reach 
full 
vacuum 

9. Leak in system. 8. Test and repair as 
necessary. 

FEATURES 

Heating Element Specification 
Nickel-iron or nickel-chromium resistance wire insulated with high temperature 
fiberglass yarn and polyimide film knitted into a serpentine configuration with 
additional fiberglass yarn. 

Reusable Vacuum Bag Assembly 
Vacuum Bag: Silicone rubber, clear, 25 Shore A hardness, 800% elongation, 700 

PSI tensile. 

Vacuum Seal: Silicone rubber delta seal. 

Temperature Control System 
Controls: Programmable, 120vac, 50 Hz / 60 Hz, type J thermocouple with high 

temperature alarm and loop break alarm. 

Maximum Continuous Operating Temperature: 450° F / 232° C. 

Table Frame  
Table Structure: 2.50" steel box tubing. 
Table Enclosure: Front and Rear Panels, Removable - 14-gauge sheet metal. 
Casters: Polyurethane;   (6) swivel, ends are locking type. 
Colors: Frame  
               PPG # 32341 Tunnel Gray. 
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Lid Assembly and Consolet 
                     PPG # 33128 Strato Gray. 

Table Surface  
Material: T6061 Aluminum. 
Thickness: 0.50 in.                                                    

Vacuum System 
Vacuum Pump: Oil-less, electric, two-stage, shock-mounted, 120vac or 230vac, 1 

Ph, 60 Hz, 1725 RPM. 
Vacuum Gauge: Dry, dual scale, 0-30 inHg / 0-100 kPa / 0-1 bars, 2 1/2" diameter. 

SPECIFICATIONS 

Table 2.  Physical Dimensions 
 VT4000 VT8000 VT10000 
Width 77 in 143 in 150 in 
Depth 72 in 72 in 84 in 
Height (closed) 45 in 45 in 45 in 
Height (open) 118 in 118 in 118 in 
Top Area 66x60 in 132x60 in 144x72 in 
Heated Area 66x60 in 132x60 in 144x72 in 
Useable Area 58x52 in 124x52 in 138x66 in 
Vacuum ports 1 4 6 
Weight 1,200 lb. 2,000 lb. 3,600 lb. 

Table 3.  Recommended Minimum Clearances 
 VT4000 VT8000 VT10000 
Front 60 in 60 in 60 in 
Sides 30 in 30 in 30 in 
Rear 42 in 42 in 42 in 
Top (open) 2 in 2 in 2 in 
Top (closed) 75 in 75 in 75 in 
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This chapter explains the part names and functions on the face panel.  The face panel has the PV and SV displays, the status

indicating lamp, and the setting keys, etc.  Those functions are explained below.  Please read and understand them before

using the zone controller. For details about the setting of parameters, see Chapter 2.

C1      C2     AL1    AL2    AL3

PV

SV

°C

PXR-4

SEL

q Lamp for control output 1

Lights up while control output 1 stays ON.

w Lamp for control output 2

Lights up while control output 2 stays ON.

e Alarm lamp

Lights up when an error occurs.  While the lamp lights

up, the alarm output stays ON.

r Alarm lamp for heater break

Lights up when the heater is broken. While the lamp lights

up, the alarm output for heater break stays ON.

t PV (Measured value) display

Displays the PV.  When setting a parameter, its name

appears.

y SV (Setting value) display

Displays the SV.  When setting a parameter, its value

appears.

u SEL  key

Used to select a parameter block and a parameter, and

register a set value.

i  keys

Used to change the SV, call parameters, and change pa-

rameter values.

o SV lamp

Lights up while the SV is displayed in the SV display.

When parameters and data are displayed, the SV lamp

goes out.

!0 Auto-tuning/self-tuning lamp

Flashes under an auto-tuning or self-tuning operation.

q Lamp for control output 1
w Lamp for control output 2 e Alarm lamp

r Alarm lamp for heater break

t PV (Measured value) display

y SV (Setting value) display

u SEL  key i keys

o SV lamp

Part Names and Functions

!0 Auto-tuning/self-tuning lamp
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Operations

Parameter list
Parameters for each zone controller are classified under three blocks according to the frequency of use. The parameters of the 

second and third blocks are used at initialization or when they are of absolute necessity.

Parameters of the first block

This chapter explains how to set the SV (Setting value) and the parameters for each zone controller.

Parameter
display symbol

User’s
set value

Reference
page

Parameter name Description

Standby setting

Ramp-soak
control

Alarm latch 
cancel

Auto-tuning

Timer 1 display

Timer 2 display

Set value of 
alarm 1

Lower limit 
value of alarm 1

Upper limit 
value of alarm 1

Set value of 
alarm 2

Lower limit value 
of alarm 2

Upper limit value 
of alarm 2

Key lock

Switches between RUN and Standby for 
control.

Switches between Start, Stop, and Hold for 
ramp-soak control

Cancels the alarm latch.

Used for setting the constants for    ,    , and
by auto-tuning.

Displays the remaining time of timer 1.

Displays the remaining time of timer 2.

Setting range and
factory default setting (*)

oN: Control standby 
(Output: OFF, Alarm: OFF)

oFF: Control RUN*

oFF: Stop*
rUn: Start
HLd: Hold

0: Keeps the alarm latch.*
1: Opens up the alarm latch.

0: OFF (Resets the auto-tuning or does 
not use it.)*

1: ON (Performs the auto-tuning in the 
SV standard type.)

2: ON (Performs the auto-tuning in 
low PV type (SV value-10%FS).)

- (Unit: seconds)

- (Unit: seconds)

When the alarm type is deviation:
-100 to 100%FS (*:10)

When the alarm type is deviation:
-100 to 100%FS (*:10)

0: All settings are changeable both from 
the face panel and via communication.*

1: All settings are unchangeable from the 
face panel, but changeable via 
communication.

2: Only the SV is changeable from the 
face panel, and all settings are 
changeable via communication.

3: All settings are changeable from the  
face panel, but unchangeable via 
communication.

4: All settings are unchangeable from the 
face panel or via communication.

5: Only the SV is changeable from the 
face panel, but all settings are unchangeable 
via communication.

Parameter 
mask DSP

dSP1-1

dSP1-2

dSP1-4

dSP1-8

dSP1-16

dSP1-32

dSP1-128

dSP2-1

dSP2-2

dSP2-4

dSP2-8

dSP2-16

dSP3-1

Sets the value at which 
alarm 1 is detected.

Sets the lower limit value at 
which alarm 1 is detected.

Sets the upper limit value at 
which alarm 1 is detected.

Sets the value during which 
alarm 2 is detected.

Sets the lower limit value at 
which alarm 2 is detected.

Sets the upper limit value at 
which alarm 2 is detected.

          is displayed 
when alarm type 1 
is 0 to 15, or 32 to 
34, and              or 
           is displayed 
when alarm type 1 
is 16 to 31.

           is displayed 
when alarm type 2 is 0 
to 15 or 32 to 34, and 
              or               is 
displayed when alarm 
type 2 is 16 to 31.

Specifies whether or not to allow the change of 
parameters.

14

15

16

17

18
18

19

19

19

19

19

19

20

*

*

*

*

*

*

Note: The parameters for which the page numbers are marked with * are related to Trouble shooting

of “4” on page 77.
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Parameters of the second block

Parameter 
display symbol

User’s
set value

Reference 
pageParameter name Description

Proportional band

Integral time

Derivative time

Hysteresis range for 
ON/OFF control

Cooling-side proportional 
band coefficient

Cooling-side
proportional band shift

Output convergence 
value

Anti-reset windup

Control algorithm

PV (Measured 
value) stable range 

Setting HYS 
(Hysteresis) mode 

Cycle time of 
control output 1 

Cycle time of 
control output 2 
(cooling-side)

Input signal code

Lower limit of 
measuring range 

Upper limit of 
measuring range 

Setting the decimal 
point position

°C / °F selection

PV (Measured 
value) offset 

SV (Setting value) offset 

Time constant of 
input filter 

Alarm type 1

Alarm type 2

Status display of 
ramp-soak

Selecting ramp-
soak execute type

1st target value
/Switching-SV
value

First ramp segment 
time

Sets the types of alarm operations. 

Sets the types of alarm operations. 

Selects ramp-soak patterns.

Sets the 1st target SV of ramp-soak 
operation. / Selected at switching-
SV function for DI1

Sets the 1st ramp segment time.

Setting range and factory 
default setting (*)

0.0 to 999.9% (*: 5.0)

0 to 3200 seconds (*: 240)

0.0 to 999.9 seconds (*: 60.0)

0 to 50%FS (*: equivalent of 1.0°C)

0.0 to 100.0 (*: 1.0)

-50.0 to +50.0 (*: 0.0)

-100 to 100% 
 (*:  0.0)

0 to 100%FS (*: 100%FS)

PID: Runs normal PID control.
FUZY: Runs PID control with fuzzy logic.
SELF: Runs PID control with self-running.*

0 to 100%FS (*: 2%FS)

oFF: Starts the two-position control at the 
values of SV+HYS/2 and SV-HYS/2.

on: Starts the two-position control at the values 
of SV and SV+HYS, or SV and SV-HYS.

RLY, SSR: 1 to 150 seconds

(SSR/SSC-driven output = 2)*

1 to 150 seconds (*: 30)

1 to 16 (*: 2)

-1999 to 9999 (*: 0) 

-1999 to 9999 (*: 800)

0 to 2 (*: 0) 

°C / °F (*: C)

-10 to 10%FS (*: 0)

-50 to 50%FS (*: 0)

0.0 to 900.0 seconds (*: 5.0)

0 to 34 (*: 10)

0 to 34 (*: 10)

- (*: OFF)

1: Performs 1st to 4th segments.*
2: Performs 5th to 8th segments.
3: Performs 1st to 8th segments.

Within the SV limit. (*: 0%FS)

0 to 99h59m (*: 0.00)

Parameter 
mask DSP

dSP3-2

dSP3-4

dSP3-8

dSP3-16

dSP3-32

dSP3-64

dSP3-128

dSP4-1

dSP4-2

dSP4-4

dSP4-8

dSP4-16

dSP4-32

dSP4-64

dSP4-128

dSP5-1

dSP5-2

dSP5-4

dSP5-8

dSP5-16

dSP5-32

dSP5-64

dSP5-128

dSP6-2

dSP6-4

dSP6-8

dSP6-16

Selects the control algorithm.

Sets the PV stable range for the self-
tuning operation.

Selects the hysteresis operation at 
ON/OFF control.

Not shown at 4-20mA DC output

Set this parameter when changing 
the types of temperature sensors.

Set      to 0.0 to select the ON/OFF 
control (Two-position control). 21

22

23

24

25

26

27

27

28

32

33

34

35

36

37

36

39

37

40

41

42

43

43

46

47

47

Sets the hysteresis for ON/OFF 
control. *

*

*

*

*

*

Note: The parameters for which * is marked with the page number in

Reference page are related to Remedies of “4” on page 70.

jneylon
47
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Ramp-soak control (Settings: oFF/rUn/hLd) (Option)

[Description]
• This function automatically changes the SV (Setting

value) according to the program pattern set in advance as

shown in the right line graph.  Up to eight pairs of ramp-

soak operation can be programmed.

• The first ramp starts at the PV (Measured value) that is

the one just before running the program.

• The program can also automatically run at power-on

(Power-on starting function).  Refer to the parameter of

 (page 54).

Related parameters:  (page 47)

 to  (page 47)

 to  (page 47)

 to  (page 47)

 (page 47)

 (page 46)

[Setting example] Starting the ramp-soak operation

Press and hold the SEL  key for one second.

 will be displayed on the PV display.

Press the  key to display 

Press the SEL  key once.

The current setting ( ) flashes on the SV display.

Press the  or  keys to display .

Press the SEL  key once.  Then, the program will start according to the ramp-soak pattern that is

set in advance.

If you want to display the operation status, press and hold the SEL  key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.

SV-3

SV-2

SV-1

SV-4
PV

Ramp: the section in which the SV changes toward the target value.
Soak: the section in which the SV is the target value, and remains unchanged. 

First ramp

TM1r
TM1S

TM2r
TM2S TM3S

TM3r TM4r
TM4S

Up to SV-8

Up to TM8s
Up to TM8r

F
irst soak

S
econd ram

p

S
econd soak

T
hird ram

p

T
hird soak

F
ourth ram

p Fourth soak
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Canceling the alarm latch (Settings: 0/1) (Option)

[Description]
• This parameter cancels the alarm latch when it is latching.

[Setting example] Canceling the alarm latch

Operating procedureDisplay

Press and hold the SEL  key for one second.

 will be displayed on the PV display.

Press the  key to display .

Press the SEL  key once.

The current setting ( ) flashes on the SV display.

Press the  or  keys to display .

Press the SEL  key once.

 will stop flashing and will change to  in a few seconds.

If you want to display the operation status, press and hold the SEL  key for two seconds.

1.

2.

3.

4.

5.

6.

Related parameters:

 to  (page 57)
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Auto-tuning function (Settings: 0/1/2)

[Description]

[Setting example] Setting the auto-tuning operation to 1

[Note]

If the controller is powered off during auto-tuning, this

makes the auto-tuning ineffective with each parameter

of , , and  unchanged.  To start the auto-tuning

operation, set  to “1” or “2” again.

• To suspend the auto-tuning, set  to “0”.  This makes

the auto-tuning cancel with each parameter of , , and

 unchanged.

• Once the parameters of , , and  are set automatically

by the auto-tuning, those parameters are stored in the

controller even after it is powered off.  Therefore, it is not

necessary to execute the auto-tuning again.

• By setting  to “1” or “2” , the auto-tuning operation

starts, and at the end of the tuning,  will be displayed

automatically to .

• After the auto-tuning operation, the controller starts to

operate with , , and  values set automatically.

• A decimal point at the right end of the SV display flashes

during auto-tuning.

• There are two codes for AT:

Setting code [1]: SV standard type

Performs the auto-tuning based on the SV.

Setting code [2]: Low PV type

Performs the auto-tuning based on the

SV-10%FS.

[Note]

Since ON/OFF control is performed during auto-tun-

ing, overshoot against the SV may occur.  To reduce

the overshoot, execute the auto-tuning operation with

the setting code [2] (Low PV) selected.

• The auto-tuning can be executed both just after power-on

and in a control or stable status.

Related parameters:

 (page 21)

 (page 22)

 (page 23)

 (page 27)

 (page 25)

Press and hold the SEL  key for one second.

 will be displayed on the PV display.

Press the  key to display .

Press the SEL  key once.

The current setting ( ) flashes on the SV display.

Press the  or  keys to display .

Press the SEL  key once.   will stop flashing and the auto-tuning will start.  During auto-tuning,

a decimal point at the right end of the SV display flashes.

When the auto-tuning finishes properly, a decimal point stops flashing, and the set values of , ,

and  parameters change.  When the auto-tuning finishes abnormally, a decimal point stops flash-

ing, but the set values of , , and  parameters remain unchanged.

If you want to display the operation status, press and hold the SEL  key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.

7.
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, Displaying ON-delay alarm or the remaining time of timers (unit: seconds) (Option)

[Setting example] Displaying ON-delay alarm or the remaining time of timers

[Description]
• These parameters display the remaining time of Timers 1

and 2.

• The remaining time of the ON/OFF-delay timer is counted

down.  When the counter shows , the alarm relay is

closed.

• During count-down, if the PV changes to the value of the

temperature at which the alarm is set to OFF, or if “DI”

for the timer is set to OFF, the counter is reset, and the

alarm relay is opened.

PV

SV Remaining time (seconds)

•  display parameter

Operating procedureDisplay

Press and hold the SEL  key for one second.

 will be displayed.

Press the  key to display .

The remaining time of timer 1 will be displayed.

Press the  or  keys to display the remaining timer of  and .

If you want to display the operation status, press and hold the SEL  key for two seconds.

1.

2.

3.

4.
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[Setting example] Setting the operation value of alarm 2 to -10°C

Press and hold the SEL  key for one second.

 will be displayed on the PV display.

Press the  key to display .

Press the SEL  key once.

The current setting ( ) flashes on the SV display.

Press the  or  keys to display .

Press the SEL  key once.   will stop flashing and will be registered for .  After that, the

controller will operate with the operation value of alarm 2 being -10°C.

If you want to display the operation status, press and hold the SEL  key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.

[Description]

• These parameters are used to for settings of alarm 1

and 2.

• When the alarm type (  or ) is set to 0 to 15,

alarms 1 and 2 (  and ) can be set.

• When the alarm type (  or ) is set to any value

other than 0 to 15, the upper and lower limits of alarm 1

and 2 ( , , , ) can be set.

[Note]

Setting codes (12 to 15) cannot be selected in alarm

type 1 ( ).

Related parameters: , (page 43)
, (page 56)
, (page 52)
, (page 57)

(Setting range:
Absolute value alarm: 0 to 100%FS

Deviation value alarm: -100 to 100%FS )

(Option)
}Setting alarm 1 and 2

Upper limit of alarm 1
and 2
Lower limit of alarm 1
and 2
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[Setting example] Setting the key lock to “2”

Key lock (Setting range: 0−5)

[Description]
• This parameter makes the set values of parameters

unchangeable.  However, the parameter name and the set

values can be displayed.
• To reset the key lock, change to .

• Even though the key lock is set, control and alarm

functions can operate properly.

• There are six levels of the key lock:

: Unlocked (reset)
: All settings are unchangeable from the controller, but

changeable via communication.

: Only the SV is changeable from the controller, and all
settings are changeable via communication.

: All settings are changeable from the controller, but

unchangeable via communication.
: All settings are unchangeable from the controller or

via communication.

: Only the SV is changeable from the controller, but all
settings are unchangeable via communication.

Press and hold the SEL  key for one second.

 will be displayed on the PV display.

Press the  key to display .

Press the SEL  key once.

The current setting ( ) flashes on the SV display.

Press the  or  keys to display .

Press the SEL  key once.   will stop flashing and will be registered for .  After that, any

setting other than the SV cannot be changed from the front panel.

If you want to display the operation status, press and hold the SEL  key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.
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Proportional band (Setting range: 0.0 to 999.9% of the measured range)

[Description]
• To select the ON/OFF control (two-position control), set

 to 0.0.  It is not necessary to set  and .

•  can be automatically set by the auto-tuning operation.

• When  is too small, control will be unstable, and when

 is too large, the response will be delayed.

[Setting example] Changing the proportional band from 5.0% to 15.0%

Press and hold the SEL  key for three seconds.

 will be displayed on the PV display.

Press the SEL key once.

The current setting (  ) flashes on the SV display.

Press the  or  keys to display  .

Press the SEL  key once.   will stop flashing and will be registered for .  After that, the

controller will operate with  being 15.0%.

If you want to display the operation status, press and hold the SEL key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

• Set the hysteresis of the ON/OFF control (two-position

control) in the parameter .

• If auto-tuning is run after the ON/OFF control is selected,

the ON/OFF control changes to the PID control.  To keep

the ON/OFF control selected, do not execute the auto-

tuning.



22

Integral time (Setting range: 0 to 3200 seconds)

[Description]
•  can be set automatically by the auto-tuning operation.

•  can also be set manually.

[Setting example] Changing the integral time from 240 seconds to 600 seconds

• When  is set to 0, the integral operation does not start.

• When  is set to 0.0, this makes the setting of  ineffec-

tive.

Press and hold the SEL  key for three seconds.

 will be displayed on the PV display.

Press the  key to display  .

Press the SEL  key once.

The current setting (  ) flashes on the SV display.

Press the  or  keys to display .

Press the SEL key once.   will stop flashing and will be registered for .  After that, the

controller will operate with  being  seconds.

If you want to display the operation status, press and hold the SEL key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.
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Derivative time (Setting range: 0.0 to 999.9 seconds)

[Description]
•  can be set automatically by the auto-tuning operation.

• can also be set manually.

[Setting example] Changing the differential time from 60.0 seconds to 50.0 seconds

• When  is set to 0, the differential operation does not start.

• When  is set to 0.0, this makes the setting of   ineffective.

Press and hold the SEL  key for three seconds.

 will be displayed on the PV display.

Press the  key to display  .

Press the SEL  key once.

The current setting (  ) flashes on the SV display.

Press the  or  keys to display  .

Press the SEL  key once.   will stop flashing and will be registered for  .  After that, the

controller will operate with  being 50.0 seconds.

If you want to display the operation status, press and hold the SEL key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.
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Hysteresis range for ON/OFF control (Setting range: 0 to 50%FS)

[Description]
• To select the ON/OFF control (two-position control), set

 to 0.0.  It is not necessary to set  and .

• When the hysteresis range (Range of ON/OFF control) is

too small, the output may switch the ON/OFF frequently.

(This may affect the life of the device to be controlled,

especially when contact output is selected.)

• The unit of the set value of this parameter is ºC or ºF

(engineering unit).  The setting range varies according to

the measured range of input.

[Setting example] Changing the hysteresis range from 1˚C to 35˚C

Press and hold the SEL key for three seconds.

 will be displayed on the PV display.

Press the  key to display .

Press the SEL key once.

The current setting ( ) flashes on the SV display.

Press the or  keys to display .

Press the SEL key once.   will stop flashing and will be registered for .  After that, the

controller will operate with the hysteresis range being 35˚C.

If you want to display the operation status, press and hold the SEL key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.

[Ex] Input Thermocouple K : At measured range of 0

to 400 ºC, the setting

range is 0 to 200 ºC.

Resistance bulb : At measured range of 0

to 150 ºC, the setting

range is 0 to 75 ºC.

Related parameters: (page 21)

(page 33)
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Specifying control action, and output direction at input burn-out (Setting range: 0 to 19)

[Description]
• This parameter specifies action (Single/Dual and Heating/

Cooling), and output direction at input burn-out.

• The standard model (single output) or the heating/cool-

ing control output (dual output) are available.

• There is defference of hardware between the standard

model and the heating/cooling control output model.  Set

the code that is applicable to your controller.

• In general, reverse action is applyed for the heating

process and direct action is applyed for the cooling

process.

• Control operation code table

[Setting example] Changing the "Reverse/Lower limit for burn-out output" to the "Direct/Upper limit for burn-out output"

Press and hold the SEL key for five seconds.

 will be displayed on the PV display.

Press the SEL  key once.

The current setting ( ) flashes on the SV display.

Press the  or  keys to display  .

Press the SEL  key once.   will stop flashing and will be registered for  .  After that, the

controller will operate with the "Direct/Upper limit for burn-out output" selected.

If you want to display the operation status, press and hold the SEL key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

Code

 (P-n1)

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

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

...

Direct

Reverse

Output 1

Reverse

Direct

Reverse

Direct

Reverse

Direct

Burn-out output*Control action

Output 2

...

Lower limit

Upper limit

Lower limit

Upper limit

Lower limit

Upper limit

Lower limit

Upper limit

Model

Standard

 (single)

Heating

/Cooling

 (dual)* “Burn-out output” means the output direction

at input burn-out.

* The lower limit of a burn-out output indicates

that output is set to OFF, or 4mA or less.  The

upper limit indicates that output is set to ON,

or 20mA or more.
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[Description]
• These parameters set the setting range of the SV (Setting

value).

• Both the SV under ramp-soak operation and the SV switched

by the DI1 function are affected by the SV limiter.

• The SV upper and lower limiters ( , ) can be set

within the range of the measuring values ( , ).

SV (Setting value) lower limiter (Setting range: 0 to 100%FS)

SV (Setting value) upper limiter (Setting range: 0 to 100%FS)

[Note]

• Before setting the parameters of  and , be sure

to set the following parameters.

• Setting the lower limit of the measured range ( )

• Setting the upper limit of the measured range ( )

• Setting the decimal point position ( )

• After changing the parameters of , , and

, power off the controller, and then on. Then, set the pa-

rameters of  and again.

• Before setting the SV, set the parameters of  and

.

• Be sure to set the values of  and  so that 

is larger than  or  is the same as .

• Although the displayed SV is affected by the limiter imme-

diately after setting  and , the set values of

 to  are not affected.

• When the SV limiter is set during ramp-soak operation or

switching the SV with the DI1 function, the SV (SV0) that

is set manually and the displayed SV are affected by the SV

limiter.  So, after setting the ramp-soak operation to OFF,

or returning the switched SV to the orginal SV, the zone

controller operates with the SV0 affected by the SV limiter.

Lower limit of
measuring range

(P-SL)

SV lower
limiter
(SV-L)

Setting value
(SV)

SV upper
limiter
(SV-H)

Upper limit of
measuring range

(P-SU)

Measured value
(PV)

Setting range of the SV (Setting value)

Setting range of SV limiter [Measuring range (FS)]

[Setting example] Setting the upper limiter to 100°C

Press and hold the SEL key for five seconds.

 will be displayed on the PV display.

Press the key to display .

Press the SEL key once.

The current setting (  ) flashes on the SV display.

Press the  or  keys to display .

Press the SEL key once.   will stop flashing and will be registered for .  After that, the

upper limit of the SV will be 100°C.

If you want to display the operation status, press and hold the SEL  key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.
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 , The time of ON-delay alarm or timer function (Setting range: 0 to 9999 seconds)

[Description]
ON-delay alarm

• With this function, the alarm relay is closed after the pre-

determined delay time. (See operation q shown in the

figure below.)

• In case the cause of the alarm is solved within the delay

time, the alarm relay is not closed. (See operation e shown

in the figure below.)

• The alarm relay is opened regardless of this parameter.

(See operation w shown in the figure below.)

• In case the alarm is set to OFF during standby, the ON-

delay operation performs again when returning to RUN.

• When the delay time is changed during ON-delay opera-

tion, the alarm is activated in the changed delay time.

Timer function

• When the ON-delay timer is selected (ALMn = 32), the re-

lay is closed in the set time after DI input is set to ON.  While

the DI input stays OFF, the timer cannot be activated.

• When the OFF-delay timer is selected (ALMn = 33),

the timer cannot be activated while the DI input is set to

ON.  The relay is closed in the set time after DI input is

set to OFF.

•  When the ON/OFF-delay timer is selected (ALMn = 34),

the timer is activated while the DI input stays either ON

or OFF.

• The timer display function shows the remaining time of

timers 1 and 2.

• The set time is counted down while the ON or OFF timer is

activated.

• While the ON timer is activated, the alarm relay is closed

when the remaining time is 0.  While the OFF timer is acti-

vated, the alarm relay is opened when the remaining time is 0.

ON

OFF

ON

OFF

ON

OFF

q w e

Alarm
operation

Alarm relay 
operation under 
normal conditions

Alarm relay 
operation during 
ON-delay

Delay
setting time 

Displays the remaining 
time (seconds)

PV

SV

ON

OFF

ON

OFF

• ON-delay timer operation

DI input

ON

OFF

Set value: T

0

T

Relay output 
alarm LED

De-energized
output LED

Timer display

T:dLYn(n=1 / 2)

ON

OFF

ON

OFF

• OFF-delay timer operation

DI input

ON

OFF

Set value: T

0

T

Relay output 
alarm LED

Invert output 
LED

Timer display

T:dLYn(n=1 / 2)
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Operating procedureDisplay

1.

[Setting example] Setting the delay time for ON-delay alarm to 30 seconds

Press and hold the SEL key for five seconds.

 will be displayed on the PV display.

Press the key to display .

Press the SEL key once.

The current setting ( ) flashes on the SV display.

Press the   or keys to display .

Press the SEL key once.   will stop flashing and will be registered for .  After that, the

controller will operate with the ON-delay alarm being 30 seconds.

If you want to display the operation status, press and hold the SEL  key for two seconds.

2.

3.

4.

5.

6.
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[Setting example] Changing the detecting current of heater break from 8.0 A to 9.0A

Press and hold the SEL  key for five seconds.

 will be displayed on the PV display.

Press the  key to display .

Press the SEL  key once.

The current setting (  )  flashes on the SV display.

Press the   or keys to display .

Press the SEL  key once.   will stop flashing and will be registered for .  After that, the

controller will operate with detecting current of heater break being 9.0A

If you want to display the operation status, press and hold the SEL  key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.



56

,   Hysteresis of alarm 1 and 2 (Setting range: 0 to 50% FS) (Option)

[Description]
• The alarm is detected in the two-position operation (ON/

OFF).  The hysteresis means the difference between the

input at ON and the input at OFF.  For example, the hys-

teresis of 5°C means that the range between ON and OFF

is 5°C.

• As to the decimal point position, the setting at   is

respected.

InputAH

ON

OFF

InputAL

ON

OFF

5˚C

5˚C

AL

ON

OFF

AH

OFF

5˚C 5˚C

• Upper limit alarm

• Lower limit alarm

• Range alarm

AL1

A1hy

• ALM1

• ALM2

AL2

A2hy

[Setting example] Changing the hysteresis of alarm 2 from 1°C to 3°C

Press and hold the SEL key for five seconds.

 will be displayed on the PV display.

Press the  key to display .

Press the SEL  key once.

The current setting (  ) flashes on the SV display.

Press the  or keys to display .

Press the SEL  key once.   will stop flashing and will be registered for .  After that, the

controller will operate with the hysteresis of alarm 2 being 3°C.

If you want to display the operation status, press and hold the SEL  key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.

• Hysteresis can be set for each alarm.
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[Description]
• These parameters are used for switch ON/OFF of the

alarm latch, the error status alarm, and the de-energized

output alarm functions for each of Alarm 1 and 2.

• Each function is set to ON by setting the following digit

to "1":

,  Options of alarm 1 and 2 (Setting range: 000 to 111) (Option)

Alarm latch (1: use, 0: not use)
Alarm of error status (1: use, 0: not use)
De-energized output alarm (1: use, 0: not use)

• The alarm latch is the function to keep the alarm ON,

once the alarm judgment shows the alarm ON status.  To

cancel the alarm latch, follow on the following instruc-

tions.

• Power off the controller, and then on.

•  Set the alarm latch to OFF.

•  Cancel the alarm latch at the alarm latch canceling

parameter.

• Cancel the alarm latch by DI input.

• Cancel the alarm latch via communication.

• The alarm of error status is activated, when the problems

in the table below occur.  When using this error status

alarm function, set the alarm types (ALM1 or 2) to "0".

Display Causes

• A break in the thermocouple sensor
• A break in the resistance bulb sensor (RTD) (A)
• The PV reading value exceeds the  P-SU by 5%FS or more.

• A break in the resistance bulb sensor (B) or (C)
• The resistance bulb sensor (A-B) or (A-C) is short-circuited.
• The PV reading value is below the P-SL by 5%FS or more.
• A break or a short-circuit in the voltage input line.

• Breakdown in the Zone controller 

ON

OFF

ON

OFF

ON

OFF

Alarm judgment

Alarm relay movement 
without de-energizing function

Alarm relay movement 
with de-energizing function

• The de-energized output alarm function is used for ener-

gizing or de-energizing the alarm relay to be closed.  While

this function is set to ON, when the alarm judgment shows

the ON status, the relay is opened, and when the alarm

judgment shows the OFF status, the relay is closed.

[Note]

• The ON-delay, the alarm latch, and the de-energized out-

put functions can be activated for the error status alarm.

• The alarm lamps (AL1, AL2) goes on and off according

to the alarm judgment regardless of the de-energized out-

put settings.
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[Setting example] Setting the error status alarm function for Alarm 2 to ON

Press and hold the SEL key for five seconds.

will be displayed on the PV display.

Press the  key to display  .

Press the SEL  key once.

The current setting ( ) flashes on the SV display.

Press the or  keys to display .

Press the SEL key once.   will stop flashing and will be registered for  .  After that, the

controller will operate with the error status alarm function for Alarm 2 being ON.

If you want to display the operation status, press and hold the SEL  key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.
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[Description]
• These parameters set the limit value of output.

, Upper and lower limits for control output 1 (Setting range: -3.0 to 103.0%)

, Upper and lower limits for control output 2 (Setting range: -3.0 to 103.0%) (Option)

Output (TC= 30 seconds)

PHC

PLC

30 (seconds)

100(%)Input0

[Setting example] Changing the lower pulse width limit from 20.0% to 10.0%

Press and hold the SEL  key for five seconds.

 will be displayed on the PV display.

Press the  key to display .

Press the SEL  key once.

The current setting ( ) flashes on the SV display.

Press the or  keys to display .

Press the SEL key once.   will stop flashing and will be registered for .  After that, the

controller will operate with the output lower limit being 10%.

If you want to display the operation status, press and hold the SEL  key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.

Related parameters:  (page 25)
 (page 50)

OUT1

OUT2

Upper limit

PHC1

PHC2

Lower limit

PLC1

PLC2

• How the output is limited (maintained within the limit or

breaks the limit) is set in the parameter of .

• When flammability is controlled by turning the gas on

and off, this function can avoid flashing.

100
TC

100
TC

(Minimum ON pulse width [seconds] ) =

(Minimum OFF pulse width [seconds] ) =

x

（100－ ）x

: Cycle time
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[Description]
• This parameter sets whether or not to maintain the value

within the limit when the output value increases up to the

limit set value.

Output limit types (Setting range: 0 to 15)

[Setting example] Selecting the operation that outputs 1 and 2 are maintained within the upper and lower limits

Press and hold the SEL key for five seconds.

 will be displayed on the PV display.

Press the  key to display .

Press the SEL  key once.

The current setting ( ) flashes on the SV display.

Press the or  keys to display .

Press the SEL key once.   will stop flashing and will be registered for .  After that, the

controller will operate with outputs 1 and 2 maintained within the upper and lower limits.

If you want to display the operation status, press and hold the SEL  key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.

PCUT

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

103%
103%
Limit
Limit
103%
103%
Limit
Limit
103%
103%
Limit
Limit
103%
103%
Limit
Limit

-3%
Limit
-3%
Limit
-3%
Limit
-3%
Limit
-3%
Limit
-3%
Limit
-3%
Limit
-3%
Limit

103%
103%
103%
103%
103%
103%
103%
103%
Limit
Limit
Limit
Limit
Limit
Limit
Limit
Limit

-3%
-3%
-3%
-3%
Limit
Limit
Limit
Limit
-3%
-3%
-3%
-3%
Limit
Limit
Limit
Limit

Output 1 Output 2

Upper limit Upper limitLower limit Lower limit

PHC

PLC

103%

Output value 
(under the limit)

PHC
PLC

Limit

Breaking the limit

Limit

Breaking the limit

-3%

Output value
(beyond the limit)



61

, Output value display (Display only: -3.0 to 103.0%)

[Description]
• These parameters display the output values of outputs 1

and 2 in the unit of %.  (Since the values are calculated

with the software, they may have some error comparing

to the actual output.)

[Setting example] Confirming the output value (the calculated value) of control output 1

Press and hold the SEL  key for five seconds.

 will be displayed on the PV display.

Press the key to display .

The output value will appear in the SV display.

If you want to display the operation status, press and hold the SEL  key for two seconds.

Operating procedureDisplay

1.

2.

3.
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[Description]
• This parameter sets whether or not to perform the RCJ

(Cold junction compensation) for the thermocouple in-

put.  Use the factory default setting (ON: performs the

RCJ) under normal conditions.

ON: Performs the RCJ (Cold junction compensation).

OFF: Does not perform the RCJ (Cold junction com-

pensation).

RCJ (Cold junction compensation) (Setting range: ON/OFF)

[Setting example] Changing the RCJ (Cold junction compensation) from ON to OFF

Press and hold the SEL  key for five seconds.

 will be displayed on the PV display.

Press the  key to display .

Press the SEL  key once.

The current setting ( ) flashes on the SV display.

Press the or  keys to display .

Press the SEL  key once.  will stop flashing and will be registered for .  After that, the

controller will operate with the RCJ (Cold junction compensation) being OFF .

If you want to display the operation status, press and hold the SEL  key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.

• Set this parameter to OFF under the conditions that the

RCJ is not needed, such as when the RCJ is performed

outside of the zone controller or when the temperature 

deviations are recorded.
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[Description]
• The user-definable functions are independent of the adjust-

ment values.                   Setting the parameters of 

and  to  can return to the factory default settings.

Adjusting the PV (Measured value) display (0%) (Setting range: -50 to 50% FS)

Adjusting the PV (Measured value) display (100%) (Setting range: -50 to 50% FS)

[Setting example] Setting the zero adjustment to "+1°C"

Press and hold the SEL  key for five seconds.

 will be displayed on the PV display.

Press the  key to display .

Press the SEL  key once.

The current setting ( ) flashes on the SV display.

Press the or  keys to display .

Press the SEL  key once.   will stop flashing and will be registered for .  After that, the

controller will operate with the zero adjustment being +1°C.

If you want to display the operation status, press and hold the SEL  key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.

Before adjustment After adjustment

Display at input of 0°C: -1°C

Display at input of 400°C: 402°C

Adjustment value

Display at input of 0°C: 0°C

Display at input of 400°C: 400°C

  : 1

 : -2

[Adjustment example for input range of 0 to 400°C]

Setting the parameters of and to "0" re-

turns to the factory default settings.

1. Prepare the following devices before adjustment by us-

ing these parameters.

• DC voltage standard generator

1 to 5V (for voltage input)

0 to 100 mV (for thermocouple input)

• Decade resistance box

100.0 to 400.0 Ω (for resistance bulb input)

2.Set the parameter of  to OFF.

3.Apply a voltage that is equivalent of 0%.

   If there is an error large enough to impair its accuracy, set

the parameter of .  (See the right example to set

.)

4. Apply a voltage that is equivalent of 100%.

   If there is an error large enough to impair its accuracy, set

the parameter of .  (See the right example to set

 .)

5.Return the parameter of  to ON.

[Operating example for input range of 0°C to 400°C]

Reading at input of 0°C: -1°C

Reading at input of 400°C: 402°C

Set the parameter of to "1".

Set the parameter of to "-2"

Therefore;

Reading at input of 0°C: 0°C

Reading at input of 400°C: 400°C

}

}
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[Description]
• This parameter (DI1 setting parameter) selects DI func-

tions.  Set the DI1 to ON to activate the functions.

   Setting range: 0 to 12

= No function

= Switches the SV.

= Control RUN/Standby

= Starts the auto tuning (standard).

= Starts the auto tuning (low PV).

= Cancels latching for all alarms.

= Cancels latching for alarm 1.

= Cancels latching for alarm 2.

= Activates ALM 1 relay timer.

= Activates ALM 2 relay timer.

= Ramp-soak operation RUN/RESET

Switching the SV (DI function 1)

• This function switches the SV.

•  of the ramp-soak target SV is used to set the

SV 1.

• The SV cannot be changed on the SV display screen

while  is selected.

• While switching the SV, the SV and the SV No. ap-

pear alternately.  (SV: 2 seconds, SV No.: 1 second)

However, the SV No. is not displayed during the ramp-

soak operation.

DI1 (Digital input 1) operation (Setting range: 0 to 12)

DI1 OFF
SV set by front operation (SV 0) 

DI1 ON
SV 1

DI1 function
Switching the SV

Displays
alternately.

PV value

SV SVNo.

The SV flashes on 
standby mode.

           setting screen (the first block)

Display during OFF: RUN mode Display during ON: Standby mode

DI OFF
DI ON

DI 1

RUN
Standby

Standby
Standby

Standby
Standby

Standby
Standby

OFF ON

Standby status of ramp-soak operation

Manual setting
OFF ON OFF ON

Switching control RUN/Standby (DI function 2)

• RUN and Standby mode is switched by DI1

DI ON : Standby

DI OFF: RUN

• The SV flashes on standby mode.

• The control can also be switched between RUN/

Standby manually.

Select ON or OFF in the parameter for  (Set-

ting standby).

• The table below shows the relationship between the

RUN and Standby mode switched with a manual op-

eration, DI 1, and ramp-soak operation.
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Starting the auto-tuning (DI functions 3, 4)

• These functions set the start/stop of the auto-tuning.

Cancel the alarm latch (DI functions 5 to 7)

• These functions can cancel the alarm latch while alarms

are latched by setting the alarm latch function to ON.

Timer operation (DI functions 9, 10)

• The DI can set the ON/OFF of timer while codes 32 to

34 are set in "Setting alarm types" (page 33).  For the

operation, see page 43.

DI function

AT (Standard)

AT (Low PV)
AT start AT cancel

DI ON edge DI OFF edge

5

6

7

Keeps the
alarm

latching

DI1 ON DI1 OFF

Cancels the latching
for alarms 1 and 2

Cancels the
latching for alarm 1

Cancels the
latching for alarm 2

Set value of 

Ramp-soak operation RUN/RESET (DI function 12)

• The ramp-soak operation is switched between RUN/

RESET by DI1.

DI ON edge ⇑: RUN

DI OFF edge ⇓: RESET

[Note]

RUN and RESET are switched by ON and OFF edge of DI.

• The ramp-soak operation can be also switched between

RUN/RESET manually.

• The ramp-soak execute types that are set in the

parameter of  operate.

• The table below shows the operations when the DI

changes during ramp-soak operation.

RUN
RESET
HOLD
END

Ramp-soak
operation status ON edge

No change
RUN
RUN
No change

OFF edge
RESET
No change
RESET
RESET

DI

• When the settings are set manually, via communication,

and DI, the settings that are set later are valid.
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[Setting example] Changing the SV (SV0) to SV1

Press and hold the SEL  key for five seconds.

 will be displayed on the PV display.

Press the   key to display  .

Press the SEL  key once.

The current setting ( ) flashes on the SV display.

Press the or  keys to display .

Press the SEL  key once.   will stop flashing and will be registered for .

Short-circuit the Di1 terminals.  The SV will be changed from SV0 to SV1.

If you want to display the operation status, press and hold the SEL key for two seconds.  The SV

value and SV No. will appear alternately.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.

7.
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[Description]
• Do not set the same number as the set one in other Mi-

cro-controllers.

• See Communication function instruction manual for details.

Station No. for communication (Setting range: 0 to 255)

[Setting example] Setting the station No. to "123"

Press and hold the SEL key for five seconds.

will be displayed on the PV display.

Press the  key to display .

Press the SEL key once.

The current setting ( ) flashes on the SV display.

Press the or keys to display .

Press the SEL  key once.   will stop flashing and will be registered for .  After that, the

controller will operate with the station number being 123.

If you want to display the operation status, press and hold the SEL  key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.
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[Description]
• This parameter sets the parity for communications.

The baud rate is fixed at 9600bps.

 : Odd parity

: Even parity

: No parity

Parity for communication (Setting range: 0 to 2)

[Setting example] Setting the even parity

Press and hold the SEL  key for five seconds.

 will be displayed on the PV display.

Press the key to display .

Press the SEL  key once.

The current setting ( ) flashes on the SV display.

Press the or  keys to display .

Press the SEL  key once.   will stop flashing and will be registered for .  However, it does

not switch to the even parity at this point.

Power off the controller, and then on. The even parity is set now.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.
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[Description]
• This parameter skips the parameter display by items.

• This parameter is used not to display the items that are

not used, or not to change the settings mistakenly.

to

to Parameter display mask (Setting range: 0 to 255)

[Setting example] Skipping "I" and "d"

Setting "4+8=12" according to the code table of dSP3

Press and hold the SEL   key for five seconds.

 will be displayed on the PV display.

Press the  key to display .

Press the SEL  key once.

The current setting ( ) flashes on the SV display.

Press the or  keys to display  .

Press the SEL  key once.   will stop flashing and will be registered for .  After that, the

parameters of  and  will be skipped, and will not be displayed.

If you want to display the operation status, press and hold the SEL  key for two seconds.

Operating procedureDisplay

1.

2.

3.

4.

5.

6.

• "Parameter mask DSP" in "2-1 Parameter list" (pages 8

- 10) shows which parameter is skipped by setting 

to  and to .

• Set the total value of the item codes that you want to

skip.
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 Troubleshooting

Remedies

Set the parameter of  correctly.

Correct the polarity of the sensor.

Set the parameter of  to 3, and check if the tem-

perature around an ordinary temperature is displayed.

(Thermocouples B and R have a large error around ordi-

nary temperatures.  However, this is not a fault.)

Ask to make adaptations on your model.  Or

replace your model with a new one.

Tighten the connecting cables.

Replace the sensor with a new one.  Or remove

the short-circuit.

Replace the sensor or other input devices with

new ones.

Set the parameters again so that the value of

is smaller than the value of .

Set the parameters again so that the difference of

the set values of  and   is made larger.

Set the parameters of and  again

according to the input range table.

Set the parameters of  and  again

so that the measured range is 9999 or less.

Set the parameter of  to "1" or "2".

Set all the parameters again.  (When the set values of the pa-

rameters of  , , and  are changed,

the set value of each parameter for which "*" is marked with

the page 5 to 8 of the Parameter list, are changed.)

Set  to "0", and return  to an

original value.

Set the parameter of  to 0.0.

Adjust the set value of parameter  to be

suitable for the device to be controlled.

Set the parameter  correctly.

Perform the auto-tuning.

Decrease the set value of the parameters 

and gradually.

Set the parameters of , ,

, and  again to be suitable for

the process.

Set the parameters of  again to be suit-

able for the process.

Symptoms

1. The display has shown

 or .

2.  has been dis-

played.

3. A decimal point has not

been displayed.

4. The SV or the set val-

ues of some parameters

have been changed

without any operation.

5. ON/OFF control (Two-posi-

tion control) has not started.

6. ON/OFF control has

not function properly.

7. The Micro-controller

has not controlled prop-

erly.

Possible causes

qThe setting of   is not correct for

the input signals of sensors or others.
w The polarity of the sensor does not match

that of the zone controller.

e Input terminals are short-circuited in ther-

mocouple B or R.  ( = 4, 5)

r The input signals of sensors or others do

not match those of the controller you use.

t The connecting cables for the sensor are loose.

y A break or short-circuit occurred in the

sensor.

u The sensor or other input devices that are

connected to the controller have problems.

i The set value of the parameter of 

is larger than the value of .

o The measured value is too large or too

small.

q The value of  is set to 3277°C or more

for thermocouple and resistance bulb input.

w The measured range ( to ) is set

to 10000 or more for voltage and current input.

"0" is set in the parameter of .

q The parameter of , , or

 was changed.

w When the set value of is larger than

1000, "1" is registered for .

0.0 is not set in the parameter of .

q The set value of parameter  is not

correct.

w The setting of parameter is not correct.

q The set values of the parameters , ,

and are not correct.

w The cycle times are too long.

e Output is limited.

r Output is not limited correctly.

Reference
pages

Page 36

Page 54

Page 36

-

-

-

-

Page 37

Page 37

Page 37

Page 37

Page 39

Page 37

Page 8 to 11

Page 37

Page 21

Page 24

Page 33

Page 17

Page 34

Page 59

Page 60

This section explains the judgments and remedies for problems.
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Remedies

Decrease the set value of the parameter of

.

Remove the short-circuited terminals.

Connect it properly.

Power it on.

Prepare the Micro-controller to be suitable for the

device to be controlled.  Or select the device to be

controlled to be suitable for the Micro-controller.

Set the parameter of  to "0" or "3".

Set the parameter of  to "0", "2", "3" or

"5".

 Widen the range of   to  .  (How-

ever, it should be within the set range in the

input range table.)

Set the parameter of   to .

Change the set value of the concerned dSP.

Set the parameters again so that the difference

of the set values of and  is made

larger, and perform the auto-tuning again.

Set the desirable SV, and perform the auto-

tuning again.

Use a controller whose control cycle is fast,

such as PYH.

Set the parameter of to , and per-

form the auto-tuning again.

Connect them properly.

Set the parameter of  properly.

Perform the tuning manually.  (Set the param-

eter of  to "0" to try the ON/OFF control in

a hurry.)

(1) Perform the auto-tuning with the param-

eter of  being "2" (Low PV type).

(2) Perform the tuning manually.

Symptoms

8. Response is too slow.  (The mea-

sured value changes slowly.)

9. Output changes be-

tween ON and OFF, but

the reading does not

change.

10. The keys do not operate.

The set value of the param-

eters cannot be changed.

11. The SV cannot be

changed.

12. The parameters you want

to confirm or change are

not displayed.

13. Auto-tuning does not

work properly.

14. An excessive over-

shoot has occurred dur-

ing auto-tuning opera-

tion.

15. The self-tuning does

not work properly.

Possible causes

Input filter constant is too large.

q Some input terminals are short-circuited.

w The connecting cable for the device to be

controlled are not connected properly.

e The device to be controlled has powered off.

r The output signals of the Micro-control-

ler do not match the input signals of the

device to be controlled.

"1", "2", "4", or "5" is set in the parameter of

.

q "1", or "4" is set in the parameter of .

w You have tried to set the value that is out-

side of the SV limitter (Parameters of

 to ).

e You have tried to change the SV during ramp-soak

operation ( , , or  is selected.)

The concerned parameters are set to skip in

the parameters of  to .

q After starting the auto-tuning operation,

the display has showed  or

.

w You have changed the SV after starting

the auto-tuning operation.

e The response of the controlled device was

too fast.

r You have tried to perform the auto-tuning

during ramp-soak operation.

t Peripheral devices have problems.  Or they

are not connected properly.

y Direct/reverse actions are not suitable for

the operations of the device to be controlled.

u The response of the controlled device was

too slow, and the auto-tuning did not fin-

ish in 9 hours.

-

-

See the section of the parameter of .

Reference
pages

Page 42

-

-

-

-

Page 20

Page 20

Page 51

Page 15

Page 69

Page 37

-

-

Page 15

Page 54

Page 50

Page 21

Page 17

Page 21

Page 28
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Index
A

Adjusting the PV display (0%) ....................................................... 63

Adjusting the PV display (100%) ................................................... 63

Alarm codes .................................................................................... 44

Alarm types .................................................................................... 43

Anti-reset windup ........................................................................... 27

Auto-tuning function ...................................................................... 17

B
Basic operations ............................................................................. 12

C
Calibrating the input ....................................................................... 63

Canceling the alarm latch ............................................................... 16

Cold junction compensation ........................................................... 42

Contact output ................................................................................ 34

Control algorithm ........................................................................... 28

Cooling side proportional band shift .............................................. 26

Cooling side proportional coefficient ............................................. 25

Current detector input ..................................................................... 54

Cycle time of control output 1 ........................................................ 34

Cycle time of control output 2 (Cooling-side) ............................... 35

D
Dead band ....................................................................................... 26

Decimal point position ................................................................... 39

De-energized output alarm ............................................................. 57

Derivative time ............................................................................... 23

DI1 operation setting ...................................................................... 64

Direct action ................................................................................... 50

Displaying On-delay alarm or the remaining time of timers .......... 18

Displaying the current input value ................................................. 54

Displaying the output value ............................................................ 61

Dual output ..................................................................................... 25

E
Error display alarm ......................................................................... 57

H
Hb (Set value of heater break alarm) .............................................. 54

HYS (Hysteresis) mode at ON/OFF control .................................. 33

Hysteresis alarm 1 and 2 ................................................................ 56

Hysteresis operation ....................................................................... 33

Hysteresis range for ON/OFF control ............................................ 24

I
Input signal code ............................................................................ 36

Integral time ................................................................................... 22

K
Key lock ......................................................................................... 20

L
Low PV type ................................................................................... 17

Lower limit alarm ........................................................................... 56

Lower limit of alarm 1 and 2 .......................................................... 19

O
ON/OFF control (two-position control) ......................................... 21

Output direction at input burn-out .................................................. 50

Output limit types ........................................................................... 60

Output offset value ......................................................................... 27

Overlap band .................................................................................. 26

P
Parameter functions and method of settings ................................... 13

Parameter list .................................................................................. 8

Parity for communication ............................................................... 68

Part names and functions ................................................................ 7

Power-on start ................................................................................. 15

Proportional band ........................................................................... 21

PV (Measured value) offset ............................................................ 40

R
Ramp-soak control ......................................................................... 25

Ramp-soak modes .......................................................................... 47

Ramp-soak status display ............................................................... 47

Range alarm .................................................................................... 56

RCJ (Cold junction compensation) ................................................ 62

Reverse action ................................................................................ 50

S
Selecting ramp-soak excute type .................................................... 46

Selection °C / °F ............................................................................. 37

Self-tuning ...................................................................................... 29

Setting alarm 1 and 2 ...................................................................... 19

Setting alarm 1 and 2 ...................................................................... 19

Setting the measuring range (Input range) ..................................... 37

Setting the ramp segment time ....................................................... 47

Setting the soak segment time ........................................................ 47

Specifying control action and output direction at input burn-out .. 50

Standby settings .............................................................................. 14

Station No. for communication ...................................................... 67

SV (Setting value) lower limiter .................................................... 51

SV (Setting value) offset ................................................................ 41

SV (Setting value) upper limiter .................................................... 51

Switching the parameters ............................................................... 12

T
The time of ON-delay alarm or timer function .............................. 52

Time constant of input filter ........................................................... 42

Timer code ...................................................................................... 44

Troubleshooting .............................................................................. 70

U
Upper alarm .................................................................................... 56

Upper and lower limits for control output 1 ................................... 59

User settings ................................................................................... 63



73

Notes:



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


