SN MICRO-CONTROLLER X

sty Type : PXF-2

Operation Manual

INP-TN5A2400-E






PLEASE READ FIRST

Please read the section “Safety Warnings” thoroughly before using. Safety precautions must be taken by every
user to prevent accidents. Failure to comply with the instructions contained in this manual may reduce the safety

of the instrument.
The safety requirements are classified into “Warning” and “Caution” according to the following interpretations:

AWAR NING Mishandling may lead to serious injury or death.

Mishandling may result in personal injury or damage to the

ACAUTlON property.




AWARNING

Installation and wiring
» This equipment is intended to be used under the following conditions.

Ambient temperature -10 to 50°C
Operating humidity 90%RH or less (Non condensation)
Install_atlon category: I According to IEC 61010-1
Pollution degree: 2
Recommended fuse 250V AC, 0.1A T(Time-Lag) (AC100~240V)
400V DC/400V AC, 1A T(Time-Lag) (DC/AC24V)
Usage environment Indoor use

P If accessible Safety Extra Low Voltage (SELV) circuits are to be connected to Signal input terminal, SSR
drive output terminal, Current output terminal or Communication (RS485) terminal, ensure to provide a basic
insulation between the SELV circuits and these terminals. For example, use transformer which has a basic
insulation or higher degree of insulation.

If accessible Safety Extra Low Voltage (SELV) circuits are to be connected to Communication (RS-485)
terminal, be sure to provide a basic insulation between these terminals.

For example, use a RS-485/232 converter which has a basic insulation.

The basic insulation requires a clearance at least 1.5 mm and a creepage of at least 3.0 mm.

Failure to maintain these minimum distances would invalidate the UL61010/EN61010 safety approval.

» For 24V DC/AC power supply model, if the equipment is connected to the Safety Extra Low Voltage (SELV)
circuit, a basic insulation must be provided between the SELV circuit and the power input terminals.
Otherwise, the power input terminals must be connect to Extra Low Voltage (ELV) circuit so as to prevent the
electric shock.

» For CT input, use Current Transfer which has specification as shown below in order to prevent the electric
shock and spread of fire.

1) Over Voltage Category I
2) Pollution Degree 2

BASIC INSULATION, SUPPLYMENTARY INSULATION, or
REINFORCED INSULATION

4) Maximum \oltage line to neutral 300Vac rms or 300Vdc

3) Required level of Insulating




About safety standard
Please observe the following instructions to meet the requirements of safety standard. Failure to observe
these instructions violates safety standards.

(This product is not safety equipment.)

e Install a recommended fuse, which is specified in the instruction manual, between the external main power (Mains
Circuit) and this equipment.

e Do not connect SELV directly to Signal input terminal, SSR Drive output terminal, Current output terminal, or
Communication (RS-485) terminal.  Otherwise, it may result in electrical shock.
If accessible Safety Extra Low Voltage (SELV) circuits are to be connected to Signal input terminal, SSR Drive
output terminal, Current output terminal or Communication (RS-485) terminal, ensure to provide a basic insulation
between the SELV circuits and these terminals. For example, use transformer which has a basic insulation or higher
degree of insulation.
If accessible Safety Extra Low Voltage (SELV) circuits are to be connected to Communication (RS-485) terminal, be
sure to provide a basic insulation between these terminals
For example, use a RS-485/232 converter which has a basic insulation.
The basic insulation requires a clearance at least 1.5 mm and a creepage of at least 3.0 mm.

e Be sure to install an appropriate external protective circuit to prevent excessive temperature rise etc.

e When performing wiring work, be sure to turn the power off and to wear protection gloves or safety glasses, to
prevent an electric shock.

e Set proper parameter input signals which correspond to each input to be connected.
Be careful not to confuse voltage input with current input, or vice versa.

e Do not use this equipment for the measurement of circuits which falls under measurement categories 11, 111, or IV.

e Do not use this equipment for measurement of signals to which a voltage over 30 Vr.m.s. or over 60 V DC is applied.

e Be sure to use terminal covers. Before removing a terminal cover, turn off all the power.

P For the above, if voltage exceeds 50Vdc (called danger voltage), grounding and basic insulation for all
terminals of the equipment and auxiliary insulation for DO outputs are required.
Note that the insulation class for this equipment is as follows. Before installing, please confirm that the
insulation class for equipment meets usage requirements.

Type PXF4

— Basic insulation (1500V AC) Functional insulation (S00V AC) --------- No insulation
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Type PXF5/9

— B asic insulation (1500 AC) Functional insulation (500 AC) --------- No insulation

Power (AC 100 - 250V) Power (DC/AC 24V)

Control output 1(Relay contact) L. Controd output 1(Relay contact) | ..

or of
Motonzed valve OFEN output Motonzed valve OFEN output

Contrel output 2 (Relay contact)
w

olorized vahe CLOSE

oustput

Adarm output 4, 5 (Relay contact) Adarm output 4, 5 (Reday contact)

| Digtal oul
103
a2 | (Retay contact)

tput '] Digitat sutput
1103

Digi 2 || (Relay contact)
(Relay contact)

—
i 2
model code is J (01,2 are independent common)
(2] : Whan thee nirth digit in the model code is not J (Do 1o 3 shaned commeon)

e In cases where damage or problems with this equipment may lead to serious accidents, install appropriate external
protective circuits.
e As this equipment does not have a power switch or fuses, install them separately as necessary. If you install a fuse, be
sure to place it between the main power switch and this equipment.
(Main power switch: 2-point Breaker, fuse rating: 250V 1A)
e A power switch or a circuit breaker should be installed within the power supply facility.
e A power switch or a circuit breaker should be properly installed within easy reach of an operator.
e A power switch or a circuit breaker should be identified as the one for this product.
e Electrical wiring must be made by the qualified personnel only and in accordance with your local and national standards.
e For power supply wiring, use wire equal to 600V vinyl insulation or above.
e To prevent damage and failure of the equipment, provide the rated power voltage.
e To prevent shock and equipment failure, do not turn the power ON until all wiring is complete.
e Before feeding power, confirm that clearance space has been secured to prevent shock and fire with the equipment.
e Do not touch the terminal while the machine is on. Doing so risks shock or equipment errors.
e Never disassemble, convert, modify or repair this equipment. Doing so carries the risk of abnormal operation, shock and fire.
e Output relays has limited-life. The contact of output relay may stay ON or OFF when it reaches the end of its service life.
Be sure to provide an external protective circuit for safety.
e The factory default setting of this equipment is as follows. Change the setting as necessary so as the equipment to meet
your application.
Please note that the improper settings may result in overheat or unexpected damage. For the details of operation, read
this manual.
Control output 1: heating control
Control output 2 (optional): cooling control
Digital input 1 to 5 (optional): no function
e Symbols on the equipment
Please read this instruction manual thoroughly, and use the product accordingly.
Maintenance
e When installing and removing the equipment, turn the power OFF. Failing to do so may cause shock operational errors or
failures.
e Periodic maintenance is recommended for continuous and safe use of this equipment.
e Some components used on this equipment have a limited life and/or may deteriorate over time.
e The warranty period for this unit (including accessories) is three year after the date of manufacture, if the product is used

properly.



AN\ CAUTION

Cautions on installation
Avoid the following places for installation:
e A place where the ambient temperature may reach beyond the range of from 0 to 50°C while in operation.
e A place with rapid temperature changes, leading to dew condensation
e A place where corrosive gases (sulfide gas and ammonia gas, in particular) or combustible gases are emitted.
e A place with vibration or shock directly. (Vibration and shock may cause output relay malfunction.)
e A place exposed to water, oil, chemicals, steam and/or vapor.
(If the equipment gets wet, there is a risk of electric shock or fire, so have it inspected by the distributor.)
e A place where the unit is exposed to dust, salt air, or air containing iron particles.
e A place where the unit is subject to interference with static electricity, magnetism, and noise.
e A place where the unit is exposed to direct sunlight.
e A place where the heat may be accumulated due to the radiation of heat.
Recommended site condition:
e A place where the ambient humidity during operation is between 45 to 85%RH.

About EMC standard
e This equipment is designed as Class A (for industrial environment). Do not use this equipment in home environment,

or it may cause electric jamming. If you use this equipment in home environment, install appropriate measures on the

outside of the equipment.
e Under the requirement of EMC standard, the maximum length of a sensor to be connected to this equipment is 30 m.
Do not connect the sensor longer than 30 m.

Caution on installation on panel
e Attach the included Fixtures (2 pieces) onto the top and bottom of PXF5/9 , and tighten them with a screwdriver. The
clamp torque is approx. 0.15 N-m (1.5 kg-cm) The plastic fixture is designed such that over tightening will cause

left/right cracking to the central area of the Fixtures and hence reduce the torque. Cracking to the central area will not

cause any problems in terms of usability of the equipment as is.
(However, do exercise caution in not applying too much torque because the casing is made of plastic.)

e The front of this equipment is waterproof in compliance with NEMA-4X standards (IP66-equivalent). However,
regarding waterproofing between the equipment and the panel, use the included packing to ensure waterproofing and
attach it according to the guidelines below. (Incorrect attachment may cause the equipment to lose its waterproof
capabilities.)

(1)As shown in Fig. 1, insert the panel after attaching the packing to the equipment case.

(2)As shown in Fig. 2, tighten the fixture screws so that no gaps can remain between the equipment face, the packing

and the panels. Once finished, confirm that there are no changes in shape such as displaced or improperly-fitted
packing, etc. as shown in Fig. 3.

e Please exercise caution if the panel strength is weak and gaps develop between the packing and the panel, as this will

result in the loss of its waterproofing capabilities.
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e In order not to hamper heat radiation, do not block the sides of the equipment.
i e Do not block the air vents on the upper part of the terminal.

e For PXF9, please attach the Fixtures to the attachment holes in the center of the main unit.

Cautions on wiring

e For thermocouple input, use the designated compensation lead; for resistance temperature sensors, use wires with small
lead wire resistance and without any resistance difference among the three wires.

e To avoid noise conductor effects, do not use input signal wires in close proximity with electric power lines or load lines.

e Use the input signal lines and output signal lines that are separated from each other and are shielded.

e If there is a lot of noise from the power source, adding an insulation transducer and using a noise filter is recommended.
(For example, noise filter: ZMB22R5-11 manufactured by TDK)
Always attach a noise filter to a panel that is grounded securely, and keep the wiring between the noise filter output side
and the measuring equipment power terminal wiring to a minimum length. Please do not attach fuses and switches, etc.
to the noise filter output wiring since doing so will decrease the filter’s effectiveness.

e Twisting the measuring instrument wiring is effective when connecting the wires. (The shorter the pitch of the twist, the
more effective the connection is against noise.)

e When the power is turned on, it takes some time before a contact output starts operation. If using it as a signal to an
external interlock circuit, please couple it with a delayed relay.
Concerning the output relay, connecting the maximum rated load will shorten the relay’s life; so please attach an
auxiliary relay. If the output operation frequency is high, selecting a SSR/SSC drive output type is recommended.
[Proportional cycles] Relay output: 30 seconds or more, SSR/SSC drive output: 1 second or more
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e When inductive loads such as magnetic opening/closing equipment, etc. as relay output equipment are connected, use of
a serge absorber is recommended in order to protect the connection points against opening/closing surges and to ensure
long-term use.

Recommended specification for surge absorber

Voltage Nominal varistor voltage
100 V 240V
200V 470 V

Key Operation Cautions/Error Operations

e The alarm function does not work properly when an error takes place unless the settings are made correctly. Always
verify its setting before operation.

e If the input wiring breaks, the display will read "UUUU" or "LLLL". When replacing the sensor, always turn the power
OFF.

Others

e Do not wipe the equipment with organic solvents such as alcohol or benzene, etc. If wiping is necessary, use a neutral
cleaning agent.

e Do not use mobile phones near the instrument (within 50 cm). Otherwise malfunction may occur.

e Trouble may occur if the equipment is used near a radio, TV, or wireless device.

e Do not turn off the power right after you change the setting. If you turn off the power after setting change, be sure to wait
for a few seconds before turning it off, so that the changed values can be stored on the nonvolatile memory.
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For Proper Use

Confirmation of model Please confirm that the model delivered matches your order.
code "Model Specifications" (page 10)

. N

Installation and Mounting External dimensions
*Panel cutout
« Panel mounting dimensions
"3 Installation and Mounting" (instruction manual)

5 =

Wiring Terminal connection diagram
"4 Wiring" (instruction manual)

a

| Power ON
Display and Operations Changing set value
Parameters List Basic operations
Functions of the Parameters List
Temperature Controller Parameter setting

"2-1 Basic operation” (page 19)
"2-2 Changing SV (set value)" (page 20)
"3-2 CH1 PID (Control parameters) " (page 41)

.

Advanced Usage Setting of input sensor and input range
Selecting control method
Controlling through auto-tuning
Parameter setting
"3-7 CH6 SET (Setup parameters)” (page 114)
"3-2 CH1 PID (Control parameters)" (page 41)
"|AT| Auto tuning (005)" (page 33)
"(4) Self tuning control (SELF) (3) Fuzzy control (FUZY)" (page 151)

| Operation
Error Indications Display during equipment error
"3-15 TROUBLESHOOTING" (page 196)
Wait 30 minutes for the controller to be stabilized thermally. Operations such as
i measurements should be started after the equipment has been energized at least for 30
minutes.




Model Specifications

<PXF4>

T r— 45678 910111213
PXF4 Standard Model List PxFl4[a]l [ [2]-[ [ [ [ofo]

| Digit Description Note l

4 | <Front panel saize WxH>

48 x 48 mm 4

5 |- A

6 |<Control output 1> v

Relay contact (1a contact) Note 1 A

Relay contact (1c contact) Note 1 B
Cc

Current output E
Voltage output P
7 |=<Control output 2> v
None Y
Relay contact (1a contact) A

c

Current output

Voltage output

Re-transmission output (current)

Re-transmission output (voltage)

8 |<Revision code> 2

9 |<Alarm output> v

None 0

1 point 1
F

v A Tom
<l
el

3 points M
Independent commeon 2 points J
10 |<Power supply voltage/Instruction manual> v
100~240V AC Japanise/English instruction manual Y
100V/240V AC English instruction manual v

W

24\ AC/DC Japanise/English instruction manual A
24\ AC/DC English instruction manual B
24V AC/DC Cinese/English instruction manual D
11 | <Option> v
None Y
RS485 M

S

RS 485 + digital input (DI 1) v
Digital input + RSV1 Note 3 K
Digital input + CT1 Note 2 J

12
13

MNote 1: Not available for the 7th code "C", "E", "P", "R", "S".
However, if you want to order the 6th code "A" (SPST relay contact for the control output 1)
and the 7th code "R" or "S" (current/voltage re-transmission output for the control output 2),
specify the model as follows:

PXF4AA 2-DEID02

4
*
a4
%

(=]
=]

MNote 2: When using the CT input as a heater burnout alarm, add one alarm output for it in the Sth code.
Note 3: When using the current input for the remote SV input, add a 250-ohm resistor to the input terminal.
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<48%48mm size> 45678 910111213
Motorized Valve Control Model List PXF4[A[T[v[2]-[ [ ] [oJo
| Digit Description Note
4 | <Front panel size>
48x48mm 4
5 |- A
6 |<Control output 1> v
Motorized valve Control output T
7 |<Control output 2> v
None Y v
8 |<Revision code> 2
9 |[<Alarm output> v
None 0
1 point 1
2 points F
Independent common 2 points J
10 |<Power supply voltage/Instruction manual> v
100~240V AC Japanise/English instruction manual Y
100Vv/240V AC English instruction manual v
| 100~240V AC Cinese/English instruction manual __ | | L
24V AC/DC Japanise/English instruction manual A
24V AC/DC English instruction manual B
24V AC/DC Cinese/English instruction manual D
11 | <Option> v
None Y
Digital input (DI 1, 2, 3) D
RS 485 + digital input (DI 1) Y
12 |- Yy
13 00

11



<PXF5/9>

Standard Model List 45678 910111213
PxF[_JA[ [ [2]-[ [ [ [o]o]

| Digit Description Note

4 | <Front panel saize WxH>

48x96mm

96x96mm

- A

<Control output 1> v

Relay contact (1a contact) A

Relay contact (1c contact) B
]

© o —

(2] [4;]

Current output

Voltage output

7 |<Control output 2> v

None Y

Relay contact (1a contact) A
c

Current output

Voltage output

Re-fransmission output (current)

Re-transmission output (voltage)

8 |<Revision code> 2

9 [<Alarm output> v

None 0

1 point 1
F

o Tom

3 points | M
Independent common 2 points J
10 | <Power supply voltage/Instruction manual> v
100~240V AC Japanise/English instruction manual Y
100V/240V AC English instruction manual v

W

24V AC/DC Japanise/English instruction manual A
24V AC/DC English instruction manual B
24V AC/DC Cinese/English instruction manual D
11 | <Option> v
None Y
RS485 M

T

H

Digital input (DI 1, 2)

Digital input + CT1 (DI 1) Note 1 G
RS 485 + digital input (DI 1) v
RS 485 + digital input (DI 3, 4, 5) + c

Auxiliary alarm output (AL 4, 5)
12 |- vy
13 00

MNote 1: When using the CT input as a heater burnout alarm, add one alarm output for it. (Add one point in the 9th code.)
MNote 2: When a current input is used, a resistance of 250 Q is required at the input terminal.
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Motorized Valve Control Model List

PXF

8

9 10111213

4 567
LIAL [v[2)-[ [ [ [o]o

Description

Note

<Front panel size>
48%x96mm
96x96mm

l

(2014}

<Control output 1>
Motorized valve Control output (no PFB input)
Motorized valve Control output (PFB input)

= +4

<Control output 2>
None

<Revision code>

<Alarm output>
None

1 point

12 points ]
3 points

Independent common 2 points

10

<Power supply voltage/Instruction manual>
100~240V AC Japanise/English instruction manual
100V/240V AC English instruction manual

24V AC/DC Japanise/English instruction manual
24V AC/DC English instruction manual
24V AC/DC Cinese/English instruction manual

"

<Option=
None
RS 485 + digital input (DI 1, 2, 3)

12
13

4
+
a4
*

(=]
(=]

13



1 Part names and functions

This section describes the names and functions of each part of the front panel. The front panel has the PV and
SV displays, the status indicator lamps, and the setting keys, etc. Their functions are explained below. Please
read and understand them before using the PXF.
For details about the setting of parameters, see Chapter 2.

<PXF4>
Operation keys
PXF4
J0C
CJ 1
oS3
USER key
SEL key USER + Vkey
USER + Akey
USER key

Press this key once in PV/SV display to switch between
SV display and MV display.

Press and hold this key in PV/SV display to start the
assigned function. (No function is allocated at the
factory.)

Press this key once in operation control mode, channel-
selection mode, or setup mode to return to PV/SV
display.

SEL key

<

\Y

Press this key once in PV/SV display to move to
operation control mode.

Press and hold this key in setup mode to move to
channel selection mode.

Press this key once in channel selection mode to move
to setup mode.

Press and hold this key in setup mode to move to
channel selection mode.

Press this key once in parameter selection submode of
setup mode to enter parameter editing submode.

Press this key once in parameter editing submode to
save the change and return to parameter selection
submode.

key
Use the this key to select the digit when changing
values.

A key
Use the this key to change SV value when in PV/SV
screen.
During in operation control mode, channel selection
mode, or setup mode, this key allows you to change
parameters to be displayed.
During in parameter setting mode, this key allows you
to change parameter settings.

Indicators
@6 6 (7 e

PXF4

r

(10) (1)

JILIC .

(15)

gu

(13)

(1) Indicates process value (PV)

Shows parameter name when in parameter setting.

(2) Set point (SV)

Shows set value. Shows parameter set point when in
parameter setting.

(3) Screen No.

Shows screen No. when in parameter setting.

(4) OUT1 indicator

Lights during control output 1 is ON.

(5) OUT2 indicator

Lights during control output 2 is ON.

(6) EV 1, EV 2, EV 3 indicators

Lights during digital output 1 to 3 are ON.

(7) STBY indicator

Lights during standby.

(8) MANU indicator

Lights during manual mode.

(9) Lock indicator

Lights during key lock.

(10) No. indicator

Lights during a screen No. is displayed.

(11) RUN/HOLD/END indicators

Lights during ramp/soak operation.

(12) AT indicator

Lights during auto tuning.

(13) MV indicator

Lights during MV is displayed on SV display.

(14)°CI°F indicator

14

Shows the temperature unit under use.



USER + A key (15) A/%/kW/h indicator

» Press and hold this key in PV/SV display to start the Shows the unit under use for the values displayed on SV
assigned function. display.
(The factory set function for this key is switching
between RUN and standby.)

USER + v key

» Press and hold this key in PV/SV display to start the
assigned function.
(The factory set function for this key is switching
between start/stop of auto-tuning.)
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<PXF5/9>

Operation keys

PXF9

VIl 6 .,
I NI -

USER key
AV key
SEL key USER + Akey
USER + Vkey
USER key

Press this key once in PV/SV display to switch between
SV display and MV display.

Press and hold this key in PV/SV display to start the
assigned function. (No function is allocated at the
factory.)

Press this key once in operation control mode, channel-
selection mode, or setup mode to return to PV/SV
display.

SEL key

Press this key once in PV/SV display to move to
operation control mode.

Press and hold this key in setup mode to move to channel
selection mode.

Press this key once in channel selection mode to move to
setup mode.

Press and hold this key in setup mode to move to channel
selection mode.

Press this key once in parameter selection submode of
setup mode to enter parameter editing submode.

Press this key once in parameter editing submode to save
the change and return to parameter selection submode.

< key

Use the this key to select the digit when changing values.

va key

Use the this key to change SV value when in PV/SV
screen.

During in operation control mode, channel selection
mode, or setup mode, this key allows you to change
parameters to be displayed.

During in parameter setting mode, this key allows you to
change parameter settings.

Indicators

PXF5

PXF9

@) (5 (6) (7) (8

(11

(10

(13)

(16)

(1) Indicates process value (PV)

Shows parameter name when in parameter setting.

(2) Set point (SV)

Shows set value. Shows parameter set point when in
parameter setting.

(3) Screen No.

Shows screen No. when in parameter setting.

(4) OUT1 indicator

Lights during control output 1 is ON.

(5) OUT2 indicator

Lights during control output 2 is ON.

(6) EV 1, EV 2, EV 3 indicators

Lights during digital output 1 to 3 are ON.

(7) STBY indicator

Lights during standby.

(8) MANU indicator

Lights during manual mode.

(9) Lock indicator

Lights during key lock.

(10) No. indicator

Lights during a screen No. is displayed.

(11) RUN/HOLD/END indicators

Lights during ramp/soak operation.

(12) AT indicator

Lights during auto tuning.

(13) MV indicator

Lights during MV is displayed on SV display.

(14) °C/°F indicator

16

Shows the temperature unit under use.



USER + A key (15) A/%/kW/h indicator
e Press and hold this key in PV/SV display to start the Shows the unit under use for the values displayed on SV

assigned function. display.

(The factory set function for this key is switching (16) Bar graph

between RUN and standby.) Shows MV.
USER + v key

e Press and hold this key in PV/SV display to start the

assigned function.
(The factory set function for this key is switching
between start/stop of auto-tuning.)
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1-1 Digital characters

The following tables provide correspondence between digital characters used for the display of the controller
and alphanumerical characters. (See the following table for details.)

Alphabet Digital characte Alphabet Digital characte Alphabet Digital characte
N
v u

;a‘

A K

B L

-

<
—
—

C M

=P =R
-

Z
=
=

<
L=< =

Qo0
N
|

m
L b (i Y Y Y = W L [ g '
o

|
—
m~

Number characte| Digital characte |Number characte| Digital characte

/
1 | 6

(N | P g | N Y] Ly
iy | oy e | Y e g
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2 Basic Operation

2-1 Basic operation

The below figure illustrates the mode transition and the key operations.

Power ON

Operation v
mode PVISV display PVIMV display
(Operation | g= &
screen)

v

Operation Parameter
Press
@ @ and hold |L__c@ntrol mode @
AUTO/MANUAL @

Channel

Channel Chi | Cch2 | Ch3 | Ch4 | Ch5 | Ch6

Selectiommode PID | PLT | PRG | MON | ALM | SET
Cch7 | ch8 | ch9 [ch11][chi2]|ch13 @
SYS [MATH| com [ DSP | cFG [PAss

A

in the selected channel

O |©m
and hold

Parameter

g

Operation mode

In this mode the normal operation is performed. The process value (PV) and the set value (SV) are displayed.
The device starts in this mode when you turn on the power. You can change the set value (SV) in this mode.
You can check the output value (MV) and the amount of electric power by switching the screen.

‘ Operation control mode

In this mode you can put the device to standby or change the alarm set value.

‘ Channel selection mode

In this mode you can select the parameter channel to be displayed.

‘ Setup mode

In this mode you can setup each parameter. This mode includes the parameter selection submode and the
parameter editing submode, which can be switched by SEL key. In the parameter selection submode, you can
switch between parameters by using av keys. In the parameter editing submode, you can change parameter
values by using v keys.
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2-2 Changing SV (set value)

[Description]

e The SV is a target value for control.

« SV must be within the range between SVL (lower limit) and SVH (upper limit) which belong to Pid

parameter.

Related parameters: SVL (page 50), SVH (page 50)

[Setting example] Changing the SV from 250°C to 1195°C

Display Operating procedure
245 |w Check that the PV/SV display is shown.
290 | sv

Press () (O key to change SV to “1195”.

245 |n

1195 | sv Press the SEL key to save the change.

(The change will be saved after three seconds, even if you do not
press any key.)
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2-3 Parameters List

The following explains each channel parameter.
» The range of the parameters in the shaded area indicates the industrial values. When you change the PV input
lower limit (Pvb), PV input upper limit (PvF), or decimal place position (Pvd), reconfigure all the industrial

values.
* When the parameter that has [RESET] on its Remarks column is changed, turn off the power once, and then
re-start the controller.

P e
™ Display arameter Name Function Satting range Initial value Remarks
001 | AN Swilchover between aulo and manual Swilchover between auto and manual modes of F (auto) / on(manual) oF F This parameder is not displayed in default setting. If you
mode need io change this parameter, change the setting of
“Ch11 dSP" 50 that it appears.
002 | GRRY Switchover between RUN and standby Swilchover the operation mode between RUN and standby oF F{RUN) / on(standby) of F
003 | BEM Localiremota switchover Swilches SV between localremota. LoCL {local) / REM (remota) LoCL
004 | PRl Ramp soak contral command Changes ramp soak run states oF F (stoplrUn (runjhLd (hold) oF F Displays End (when ending} or GS (during guaranty
soak).
005 | A Auto-tuning run command Runs aute-tuning. oFF (stop/finishjon (normal type Lo (low PV oF F
type)
006 | { ACH Alarm cutput laich release command Cancels the alarm output latch state oF F [ 15T (latch resels) ofFF
007 | Gip SV salection Chooses the SV No. used for control LoCL LoCL “When changing the SV with the front key, do not
Sv1 change the *Svn” parameder via communication
Sv2 Otherwise, the changed S\ may not be stored
Sv3 corectyy.”
Svd
Svs
Svid
=l
di (chooses SV according to DI)
008 | Pl M PID selection Chooges the PID Mo, used for contral LoCL {PID ¢h) LoCL
Bid 1 (PID group No. 1)
Sig 2 (PID group No, 2)
Bid 3 (PID group No. 3)
Pid 4 (PID group No. 4)
Pid 5 (PID group No. 5)
Pid & (PID group No. 6}
P 7 [Pljgoup\ln 7
o (chooses. IngmamdngloDl-
009 | A | Sets the alarm value for ALM1 Absolute value alarm: 0 lo 100% FS 2.50%FS
Deviation alarm: -100 to 100% FS
010 | AL ALM1 set value
o1 | f -4
oz AL Sets the alarm value for ALMZ. Alsckie value slar: 0 o 100% £S 250%FS
miw =1 100%
013 | f2-1 ALM2 set value
014 | fig-H
015 | f{l 4 Sets the alarm value for ALM3. Absolute value alarm: 0 lo 100% FS 2 50%FS
. Deviation alarm: -100 to 100% FS
M6 | f3-L ALM3 set value
017 | 3K
o | ALY Sets the alarm value for ALMA, Absolute valueaa&c 0t IW!FB;S 2.50%FS
Deviation alarm: -100 to 100%
019 | fY-{ ALM4 set value
020 | f4-H
021 | fLS Sets the alarm value for ALMS. Absolute value alarm: 0 fo 100% FS 2.50%FS
alarm =100 1o 100% FS
022 | AS-L ALMS set value
023 | f5-H
027 | W M4 Electric power calculation command Swilches among on‘offhold of electic power calculation of F (stop calculation) oF F
rUn {run calculation)
d (suspend calculation)
028 | | of Key lock Sets the key lock 1o prevent wrong operaton oFF (no lock] oF F
ALL (all lock)
PASA (Al but SV locked)

P e
™ Display arameter Name Function Satting range Initial value Remarks
050 Propertional band (%) Sets the proportional band of the PID parameter, 0.1 19 990,9% 5.0%
051 | Integration time Sets the integration ime of the PID paramater. 0'to 3200 sec 240 sec
Sefting “0" will turn off integraton.
os2 | 4 Differential ime Sets the differential band of the PID parameter. 0.0 to 990.9 sec 60.0 sec
Sefting "0 will turn off differentiation.
053 | HYg CON/OFF control hysteresis Sets the hysteresis width for the ON/OFF control. 0 to S0%FS I 0.25%FS
054 | [pol Sets the propertional band coefficient for cooling 0.0t 100.0 10
Sefting “0.0" will tum the cooling inte an ON/OFF contral.
035 | dh Dead band (%) Shifis the cooling proportional band from the set value -50.0 o 50.0% 0.0%
056 | hAL Output convergence value (%) Offset value which is added to the MV output value =100.0 to 100.0% Q50 {single/dual)
0s7 | AP Anti-reset windug Sets the range of integration control Oto 100°%FS I 100%FS
058 | FEY Mormal/reverse operaion Selects single control or dual control. Sets the confrol action | rv-- (heat (reverse ool (none)) re=rvno [RESET]
(normal or reverse). no— (heat (normal ¥eool (none)) (single/dual)
rwno (heat {reverse joool (nomall)
mory (heat (normalVeool (reversel)
v (heal (reverse)icool (reverse|)
| nono (heat (narmal Neool (normal})
058 | Opf SV limit {kower) Sets the lower limit of SV 0 to 100%FS I 0.00%FS Note 1)
080 | GFH SV limét {upper) Sets the uppar limit of SV 0to 100%FS I 100.00%FS Note 1)
081 | L | QUT1 proportion cycle Sets the proRoItlon cycle of the control output (OUT1) | 1o 150 sec 30 (relay)
(contacts, S5R drive) 2 (SSR)
1 (curment)
1] t[e QUTZ proportion cycle Sets the proportion cycle of the control output (OUT2) | 11to 150 sec 30 (relay)
(contacts, SSR drive) 2 (SSR)
1 (current)
083 | PLC I QUTT lower limit Sets the lower limit of the contrel cutputiOUT1) -5.0t0 105.0% -5.0%
084 | PHC | QUT1 upper limit Sels the upper limit of the eontrel sulpul{OUT1) -5.0 18 105.0% 105.0%
0ss | PLEP QUT2 lower limit Sets the lower limit of the control output{OUT2) -5.0 to 105.0% -5.0%
086 | PHCZ CUT2 upper limit Sets the upper limit of the control outpu{OUTZ2) -5.0 o 105.0% 105.0%
067 | PLUE Type of output limiter Sets the type of output limiter 0t 15 0
073 | AL PR Alpha Sets 2-degrees of freedom coefficient o -196.9t0 300.0% 40.0%
074 | hEER Beta Sets 2-degrees of freedom coefficient B 0.0 10 299.5% 100.0%
Note 1: “SVL" and “SVH" must be set so that Svl < Svh. When you change the values for "SVL" and “SVH", check SV 1 ("Sv1 Ch2") through SV 7 ("Sv7 Ch2").
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™ Display Name Function Satting range Initial value Remarks
100 | G | sV Sets the SV (sat value} S\FIMﬂMMbsthmml 0%FS Note 1)
m | Py Propartional band 1 {%) Sets the propartional band 0.1 to 885.5% 50%
102 | Integration time 1 Sets the i ion time. 0 to 3200 sec 240 sec
103 d ! Differential ime 1 Sets the differential time. 0.0to 9999 sec 600 sec
104 | HYS | OMOFF control hysteresis 1 Sets the hysteresis when using the ON/OFF contral, 0 to 50%FS | 0.25%F5
105 | gl | Cooling proportional baned 1 (%) Sels the cooling proporional band 0.0t 100.0 10
106 | dh | Dead band 1 (%) Sets the dead band -50.0 16 50.0% 0.0%
107 | bR | Output convergence value 1 (%) Offset value which is added fo the control output =100.0 to 100.0% 0/50 (single/dualy
108 | GP | Anti-reset windug 1 Sets the ant-resel windug 0to 100%FS | 100%Fs
108 | REF | Mormalireverse 1 Selects single control or dual control. rv=- (heat (reversejcool (none)) ne=frvno Note 2)
Sets the control action (normal or reverse). no— (heat {(normal Meool (none)) (singlerdual) [RESET]
rvno (heat (reverse)cool (normal
norv (heat (normalyesol (reverse
rvrv (heat (reverse)icool (reverse
e (heat (normalfoool (nommal
160 | i1 sVT Sets the SV (g2t valug) svlmmxsmnsvmwxsml O%FS Nate 1)
181 | P17 Propartional band T {%) Sets the propartional band 0.1 to 895.5% 0%
182 | 1 Integration time 7 Sets the i ion time. 0 to 3200 sec 240 sec
1683 d'? Differential ime 7 Sets the differential time. 0.0to 9999 sec 600 sec
164 | HYST COMOFF control hysteresis 7 Sets the hysteresis when using the ON/OFF contral, 0 to 50%FS | 0.25%F5
185 | g7 Cooling proportional band 7 (%) Sets the cooling proportional band 0.0t 100.0 10
166 | gh7 Dead band 7 (%) Sets the dead band -50.0 16 50.0% 0.0%
167 | AL Output convergence value T (%) Offset value which is added fo the control output =100.0 to 100.0% 0/50 (single/dualy
188 | {PT Anti-reset windup 7 Sets the ant-resel windug 0to 100%FS | 100%Fs
169 | FEFT MNormalireverse 7 Selects single control or dual control. rv=- (heat (reversejcool (none)) ne=frvno Note 2)
Sets the control action (normal or reverse). o (heat {normal Meool (none)) (singlesdual) [RESET]
rvno (heat (reversejcool (normal
norv (heat (normalyesol (reverse
rvrv (heat (reverse)icool (reverse
e (heat (normaljoool (nommal
170 | BEF | PID switching point 1 Sets the PID switching point for palette 1 0'to 100%FS. | 0%FS
176 | FEFT PID switching point 7 Sets the PID switching point for palette 7. Dto 100%FS | O%FS
177 | QMY Max 5V selection number Choosing SV with the user key gats it to the maxdmum LoCL ST
possible number. Sl
sv2
Sv3
Svd
Svs
Svi
Svi
& on DI)
178 Pf_ I Max PID selecton number Choosing PID with the user key sets it to the maxmum LoCL Pid7
possible number. Pid1
Pid2
Pid3
Pid4
Pid5
Frdb
PidT
& (ehooses PID acesrding 1o DI)

Note 1: “SvL™ and “Svh" must be set so that SvL < Svh. When you change the values for “SvL™ and “Svh",

Note 2: Set the same value as the one for the Normal/Reverse setting ("rEv Ch17).
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Parameter . -
™ Display Name Function Satting range Initial value Remarks
200 | PEN Ramp soak operation pattemn (Stap No.) | Sets which steps to use in the ramp soak operation pattermn 0 [uses steps 110 B) 14 Note 1)
Huses steps 9 to 16)
2(uses steps 17 to 24}
Huses steps 25 to 32)
A{uses steps 33 to 40)
uses steps 41 1o 48)
uses steps 48 to 56)
(uses steps 57 1o 64)
Buses sleps 0 Io 18)
‘.Pglscs steps 17 to 32)
uses sleps 33 lo 48)
11iuses steps 48 ta 64)
12{uses steps 0 to 32
13{uses steps 33 io 64)
14{uses steps 0 to 64}
& on DI
201 | b MY Ramp soak time units Sets the units of the ramp soak time i MM (hourmin) hh.MM
| MM.5S (min:sec)
202 | G-} Ramp soak 1 sagiSV 1 Sats the 5V 0to 100%FS | 0%FS
203 | M IR Ramg soak 1 seg ramp time Sets the ramp time. 00:00 to B9:55 00:00
{hour min/min-sec)
204 | bM IS Ramg soak 1 seg soak lime Sels the soak lime. 00.00 to 2958 00.00
{hour:min/min:sec)
205 | Gp-2 Ramp soak 2 seg/SV 2 Sets the 5V 0to 100%FS I 0%FS
206 | EMAR Ramp soak 2 seg ramp time Sets the ramp time. 00:00 to 89:55 00:00
| {hourmin/min-sec)
389 | GIF Ramp soak 63 seg ramp lime Sets the ramp time. 00:00 to 89,58 00:00
{hour:minimin-sec)
390 | HGI5 Ramp soak 63 seg soak time Sets the scak time. 00:00 to 89:58 00:00
{hourminmin-sec)
31 | GrgY Ramp soak 64 seg/SV 54 Sets the SV 070 T0ORFS I
382 | ppYR Ramg soak B4 seg ramp time Sets the ramp time. 00:00 to 99-58 00:00
{hourmin/min-sec)
393 | LEYG Ramp soak 64 seg soak time Sets the scak time. 00:00 to 69:58 00:00
{hour min/min-sec)
384 | Mad Ramp soak mode Sels the program operalion method oto 15 o
395 | [Gok Guaranty scak ON/OFF Sets the guaranty scak ON or OFF oFF (guaranty soak off) | oF F
on {guaranty soak on)
396 | [[G- Guaranty scak band (Lower) Sets the lower limit of guaranty scak 0 to 50%FS 1.25%FS
387 | [5-H Guaranty soak band (Upper) Sets the upper limit of guaranty soak Oto SO%FS | 1.25%Fs
398 | PFGE PV giart Sets whether or not 1o start ramp soak with PV, oF F (PV start off) oF F
on (PV start on)
399 | [ollF Resiore mode Sets how to restart when the controller is restored after a rES (Reset) ES
power loss. Con (Continue)
ini (Restart)
400 | PENM Manx patlern selection Sels the maximum pattem number selectable by using the oto 14 14
user key.
401 | PN Min pattern selection Sets. &e minimum pattern number selectable by using the Oto 14
user key.

Nate 1: Do not change this parameter during the ramp soak operation. Be sure to set "PRG" = "oFF” before changing the parameter
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Ch 4 MON (monitor paramete

P ate
™ Display arameter Name Function Satting range Initial value Remarks
420 | GFRE Ramp soak progress Displays the progress of the ramp soak oF F (ramp soak stopped) -
1+P (ramp in slep 1)
1-5% [s0ak in step 1)
B4rP (ramp in step B4)
845k (soak in su:p B4)
End (ramp soak finished)
421 | g MY (%) Displays the output value of the control cafped (OUT1) 5.0 to 105.0% —
422 | M2 MV2(%) Displays the output value of the contral oulput (OUTZ) -5.0 10 105.0% -
423 | PR PFB input value (%) Displays the pasiion feedback input value -10.0 o 110.0% -
424 | QoY Remote SV Shows 3 remote SV, -5 1o 105%FS -
425 (E 1 Heater current (A) Shows a heater curent value. (A current valus when OUT1 | Oto 1100 A
is ON.)
477 | Lt SSR leak current (A) Shows a leak current value. (A current value when OUT1is | Ot 1100 A -
OFF)
428 | L Remaining ime on fimer 1 Displays the remaining time cn fimer 1 0 to 5999 sec! 0 to 5939 min —
430 | BM2 Remaining ime on timer 2 Displays the remaining time on timer 2 0 to 9999 sec! 0 to G099 min —
431 | pM9 Remaining fime on timer 3 Displays the remaining time cn fimer 3 0 to 5999 sec! 0 to 5959 min —
432 | BMY Remaining tima on tmer 4 Cisplays the remaining fime on timer 4 0 to #9899 sec/ 0 fo 9899 min =
433 | BMG Remaining ime on tmer 5 Displays the remaining time on timer 5 0 to ©989 sec! 0 1o 9999 min —
435 | [altM Communication stalus Displays the communication status. 0 to 9999 times (number of communication -_
times)
436 | TR} Current (A) Shows a valus measured by CT. Oto 1100 A -
438 | Pall Electric power Shows a caleuated amoun! of electric power. 0.0 1o 9900 KW -
430 | KWH Power Displays the calculated amount of electric power, 0.0 to 200.9 Wh —
440 | BrN MNumber of opetafing fimes (confrol relay | Displayes the number of times that control relay 1 has 0 to 989k times. -
1) ‘operated.
441 | BLN? glumw of opetating times (control relay Disulal;;‘c!ah number of times that control relay 2 has 0 to 9999k times -
} operated.
442 | BnE Cparating days Displays the number of days cparsted, converted from total | 0 to 5000 days -
‘operating time.
443 | FRIE Error source Displays the source of an error O bit; PV inpul underflow (LLLL} -
PV input everfiow (UUULY
12 bit: PFB input overrange
444 |y Dl input state Displays the state of DI Okt DI
1bat DI2
| 2bit DI3
445 | FROE Communicalion error staton rumber Shows the station number under a cocperative 100 31 =
i error of a h i error.
446 | PLlg Current PID No. Displays the curently used FID number. Oto7 —
447 | PENg Current patiern No, Displays the ramp soak patiern number being used, Ote 15 -
P ate
™ Display arameter Name Function Satting range Initial value Remarks
470 | { IkP ALM1 alam type Sel the alarm type for ALM1, Otod7 0 Refer 12 section 11 for the detall
471 A IHY ALM1 hysterasis Sets the hysteresis for alarm output 1 ONIOFF 0 to S0%FS I 0.25%F5
472 | di Y| ALM1 delay Sels the delay bafore detecting alamm cutput 1 0 to 5999 [secimin] 0
473 | g iU ALM1 delay time units Sets the delay fime units for alarm cutput 1 sec (secondMin (minute) ser
474 | AP | ALM1 option function Assigns the optional functions to ALM1 0000 to 1111 o000
Ones digit alarm cutput lalch
Tens digit: emor alam
Hundreds di inverted output
Thousands - hoid reset
490 | AGEP | ALMS alarm type Sel the alarm type for ALMS. 0o 58 0 Refer to section 11 for the detal
491 | AGHY ALMS nysteresis Sels he hysteresis for alarm ouput 5 ONIOFF 0 to S0%FS | 0.25%FS
482 | 4f 4o ALMS delay Sets the delay before deteciing alamm cutput 5 0 to £958[secimin] ]
493 | gf §lJ ALMS delay time units Sets e delay Sime unit for alarm output 5 se¢ (second)Min (minute) see
404 RUPE ALMS option Assigns the optional funchions to ALMS 0000 o 1111 oooo
Ones di arm oulput lalch
Tens digit: emor atam
Hundreds digit; inverad output
Trousands Sigit: hold reset
500 | Hh | HB alarm sel value Sels he value 1o aclvate the heater burnout alarm, 0.0 to 100.0 {A) 0oA
501 | Hh H HE alarm hysleresis Sets an ON/OFF hysteresis for the heater burnout alarm. 0.0 1o 100.0 (A) 05A
s02 | HS ! Shorted-load alarm set value Sets the value fo aclvate the shorted koad alarm 0.0 to 100.0 (A) 0oA
503 HS H Shorled-load alarm hysleress Sels an ON/OFF hysteresis for the shorled healer-load 0.0 to 100.0 {A) 05A
alarm.
508 | | hEM Loop break detection time Sets the time before detecting a broken loop 0 to 9989 sec 0 (Off)
508 | | hAk Loop break detecior detection range (*C) | Sets the temperature range before detecting a broken locp 0.0 tz 100.0%FS I 2 50%FS
51 | JHAL Electricity alarm setpoint Sets the value for electricity alarm. O-BHEHKWh
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25

™ Display Name Function Satting range Initial value Remarks
530 | ik PV Input type Sets the type of input senser JPT1: 0.0t 150.0°C K1 ESET]
efer o section 10 for the detail
PT2: -198.8 to 400.0°C
£1:0.0 to T40.0°C
E2:-150.0 to T40.0°C
3. -200'to 740
L: -100 to 850°C
U1: -189.9 10 400.0°C
U2 -200 to 400°C
N: -200 to 1300°C
W: 010 2300°C
PL-2: 0to 1300°C
"0ios
V:1la5V
0-10: 01010V
210: 2 0 10V
MV 0o 100 mV
0-20: 0 1o 20 mA,
4-20: 4 fo 20 mA
531 | P PV input lower limit Sets the lower limit of P input 1958 tn 5950 0 [RESET]
532 | ppF PV input upper limit Sets the upper imit of PV input 1998 to 9950 400 [RESET]
533 | Fid Decimal point postion Sets the decimal point position for the PVISY 0: No digit after decimal point 0 [RESET]
1: 1 digit after decimal point
2: 2 digit after decimal point
3 3 digit after decimal point
535 | [l Square-root extractor cut point Sets the cut point for square root calculation, 0.1 to 105.0(%) 0.1%
536 | PFaF PV input shift Sets the amourt of shift for PV input -10to 10%FS. 0.00%FS
537 | SkaF SV shift Sets e amount of shift for PV input. -50 o S0%FS 0.00%
538 tF PV input filter Sels the time constant for the PV input filter [ 0.0t 1200 sec 5.0 sec
539 | AdJd PV display zero Adjusts zero side of PV display. -50 o 50%FS 0.00%FS
540 | RdyS PV display span adjustment Adjusts span side of PV display. =50 ko 50%FS 0.00%FS
541 | GOy Cold junctien compensaton Sets onoff of cold junction comgensation ofF ol
on
543 | FEMD Remote SV zero Adjusts the zero side of the remote SV input. -50 o S0%FS 0.00%FS
544 | PEMG Remole SV span adjustment Adjusts the span side of the remote SV inpul. 50 b S0%FS 0.00%F3
545 | PEMP Remota SV input range Sets he range for remote SV input. OEv- D5V 15V
1Ev 1105V
0-10: 0t 10V
2-10: 240 10V
546 | Bl Remote SV input filler Sels the Ime constant for the RSV Input fiter 0.0tz 120.0 sec 00s
547 | [ IR QUT1 range Sets the range of the contrel output 1(0UT1) 0Ev- 0t 5V 0-10 (voltage) | Displayed when the control output 1 is current or voltage
1S 115V 4-20 {current] | cutput.
0-10: 040 10V
2102010V
0-20: 0 1o 20 mA
4-20. 4 1o 20 mA,
548 | [ 2R QUT2 range Sets the range of the control output 2{0UTZ) 0-Ev-0to 5V 0-10 (voitage) | Displayed when the control cutput 2 is current or voltage
151105V 4-20 {eurrent] | cutput.
0-10: 040 10V
210: 21010V
0-20: 010 20 mA
4-20: 4 1o 20 mA
548 Flp! MV charing FALT Sels the oulpul value for the control eutpul (MV1) during 5.0 1o 105.0% -5.0%
FALT
550 | Flod MV2 during FALT FSTKET““ output value for the control cutput (MV2) during -5.0t0 105.0% -5.0%
551 | §Fp ! MV during Soft Start Sets the value for the control cutput (MV1) during ssftstart | -5.0 to 105.0% 105.0%
553 | GFEM Saft Start sel time Sets the fime from startup to the finish of soft start 00:00 to 89:58 (hour:rmin) 00:00 Be sure o set 0.00 during dual control.
554 | Ghg | MV1 during standby Sets the value for the control cutput (MV'1) during standbry -5.0 to 105.0% 5.0%
555 | Ghad M2 during standty Sets the value for the control output (MV2) during standby -5.0 to 105.0% -5.0%
556 | GhMd Standby mode Sets on/off of the alarm cutput during standoy 0 ALM=OFF, AQ=0M 0 [RESET]
1: ALM=ON, AQ=0N
2: ALM=OFF, AD=0FF
3 ALM=0N, AQ=0FF
557 | Aok AD output type Selects what to transfer 1o the analog output Y PV
sV
My
ov
FFb
558 | Aol AD lower scaling Sets e AC lower scaling -100.0 to 100.0% 0.0%
559 | HoH AD upper scaling Sets e AO upper scaling ~100.0 b 100.0% 100.0%
581 | Vol b Fixed vollage value Sels the voltage for calculating electric power 1 to 500V 100 {100 V)
s62 | (IR Carrent value for simple power Sets the cument value for simple power calculation 0.0t 100.04 0[0.0A)
563 | (MCN Electric current nullification point Sets the value that the values below which are nullified 0.0tz 100.0A4 0(0.08)
befare power caleulabon.
The set vakue or below are treated as null in calculation.
564 | P Decial point position for electric power Sets the position of decimal point for calculationed power xo 1:04 Do not change it during calculation.
consurmption. 101
00
3 0.001
565 | PHY Power factor for simple Sets the power factor for simple 0.00 fo 1.00 1.00
586 ] Upper limit of retay contact eperation Sels the upper limit on the number of imes a relay contact 0to 0999 10 (10K times)
| «can operate. i you set it to 0, no alarm will be generated. |
567 | gPEM Upper limit of operating days Sets the upper limit on the number of days the device 0'to 5000 3650 (3650 days)
operates. If you set it to 0, ne alarm will be generated.



Parameter

™ Display Name Function Satting range Initial value Remarks
580 | kY ) USER key Assigns the function to the [USER] key 0to 27 o Refer to section 12 for the detail.
591 | kY2 USER + UP key Assigns the function to the [USER] Akey Ota 27 5
502 | kY4 USER + DOWN key Assigns the function to the [USER] V key Ote 27 1
583 | gy | D1 funcon Allocates a function to DH 048 0 Refer fo secfion 14 for the detail
504 | gy @ DI-2 funcsion Alocates a function to DH2. 048 o
595 | gy 9 DI-3 funcsion Allocates a function to DR 0-48 ]
506 | dp Y Dl funcsion Mlocates a function to D4, 048 )
597 | g § DI-5 funcsion Alocates a function to DFS 0-48 0
589 | off fF QUT1 output type Selects the contenl to be output from CUT1 0o 427 1 Refer lo section 13 for the detail.
600 | glik QUTZ output type Selects the content to be output from CUT2 Ote 427 2
601 | da fF DO1 output type Selects the content o be output from DO1 0o 427 3
602 | dogk DOZ output type Selects the content to be output from DO2 Oto 427 4
803 | oIk DO3 oulput type Selects the content to be output from DO3. Do 427 5
604 | dolfE DO4 output type Selects the content to be output from DO, 0to 427 6
605 | doSE DOS output type: Selects the content to be output from DOS, Do 427 7
807 | ol ) LED indicator assignment (OUT1) Selects the content for OUT1 to indicate, Oto 427 1
608 | | gli? LED indicator assignment (OUTZ) Selects the content for OUTZ to indicate. Otod27 2
609 ‘_E ol LED ingicator assignment (Ev1) Selects the content for EV1 lamp to indicate. Oto 427 3
610 | LEr2 LED indicator assignment (Ev2) Selects the content for EV2 lamp to indicate. Oto 427 4
e Frg LED indicator assignment (Ev3) Selects the content for EV3 lamp to indicate. Oto 427 5
612 | LEPY LED indicator assignment (Evd) Selects the content for EV4 lamp o indicats. 0t 427 [
@13 LFPG LED indicator assignmant (Ev3) Selects the contant for EVS lamp %o indicate. 0o 427 7
614 | | FVE LED indicator assignment (EvE) Selects the content for EVE lamp ko indicate. 0o 427 o
815 ‘_s&b LED indicator assignment (STEY) Selects the content for STBY lamp 1o indicate. Oto 427 12
616 | | MAN LED indicator assignment (MANU) Selects the content for MAN lamp to indicate, Oto 427 13
817 | gHP Ramp SV ON/OFF Sets the ramp SV ONOFF ﬁr 1[ON}
618 | GHPL Ramp SV-Decline Sets the siope for a falling SV during ramp SV operations 0to 100%FS 0.00%FS
619 | PMPY Ramg S\-ineline Sets the siope for a rising SV during ramp SV operations O'to 100%FS 0.00%FS
620 | ppPY Ramp Slslope time unit Sets the unit of time for the slope during ramp SV holr: slope i halr
Min: slope
621 | Gk Ramg SV - display mode Displays the SV during ramg operations or the SV goal value | tMP: nmplrg;vsu’ P
on the SV display Tri3: tanget S
a22 | [HRL Control method Selects the control method. ONOF: ONJOFF control Pid
Pid; PID control
FUZy: Fuzy contrel
SELF: Self-tuning control
Fid2; PID2 control
IFRE: 2-degrees-of-freedam PID
623 PP[E Caonirol target Selects the control target SRV1: serva contrel 1 SRV1 (511
SRVZ: servo control 2 without position
FFb: Position feedback control feedback control)
FFB (PFb: with
positon feadback
control)
624 | phaF ONOFF hysteresis Selects the hysteresis operafion during 2-posifion control ofF ol
ol
626 | GEMd Start mode Sets the operation mode during startup AUTa: starts in AUTC mode AUTS
MAN: starts in Manual mode
REM: starts in remate mode
STbY: starts in Standby mode
627 | df Control operation cycie Sets the control operation cycle. 0110095, 110985 018
628 PLES PID pallette switzhing method Sets the method for switching amang PID pallette. 0: selected PID Ne o

1: selected SV N2
2PV

Parameter

™ Display Nams Function Satting range Initial value Remarks
650 | MALH Simple calculation ONIOFF Sets ON/OFF of simpl OFFION OFF
651 | W MA ‘Wafer 1 calculation Sets the wafer 1 caleulaton. 06 0
652 | [Ty Wafer 1irput 1 Sels B waler 1 inpul 1, 0 1o 2939 0
653 | W I ‘Wafer 1 irput 2 Sets e wafer 1 input 2. 0 to 5989
654 Wi 3 Water 1 irput 3 Sets the wafer 1 input 3, 0to 5959 )
855 | 'Yl Simple calcuation result wafer 1 oulput 1| Displays the wafer 1 cutput 1. ~196% to 9999 -
656 | i 107 Simple calculaton result wafer 1 output 2 | Displays the wafer 1 output 2. 1996 1o 9999 -
657 | | ]9 Simple calcuation result wafer 1 oulput 3 | Displays the wafer 1 cutput 3. 1985 to 9889 -
658 | ) 104 Simple calculation result wafer 1 output 4 | Displays the wafer 1 output 4. 1992 1o 9999

659 | MZMA Wafer 2 calculaion Sets the wafer 2 calculaton, 0 to 5000 [}
680 | NP || Wafer 2input 1 Sels the waler 2 input 1. 0to 5058
720 | NADT Simple calcuaton result wafer 10 output 3 Displays the wafer 10 output 3. 1995 o 9009 -
730 | KAOY Sirmple caleulabon result wafer 10 output 4 Displays the wafer 10 eutput 4 -1994 o 9999 -
7 | ol Constant 1 Sets e constant 1. 1998 to 0899
740 | {ghifl Constant 10 Sets e constant 10, 1593 to 9999
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P e
™ Display arameter Name Function Satting range Initial value Remarks
780 | [EYP Communication type Selects the fype of communication. 0: MODEUS RTU 0 [RESET] Note 1
1: Cooperative operation
2: Frogrambess communication
761 | Gk Station Mo, Sels the station number, 0'to 255 (0 unresponsive communication) 1 [RESET]
762 | GPF4 RS-455 baud rate Sets the baud rate 96: 9500 bps 0 (98] [RESET]
1982: 18200 bes
3R4° 35400 bps
115K: 115 Kbps
763 | PREY RS-485 parity Sets the parity chech w Tiedd} [REEET]
| even
784 | HEN RS-4B5 response interval Widen the time inferval of receiving response, (Sel value = 20 | 0 to 100 120 ms} [RESET]
ms)
767 | §[[ Communication permissions Sets whether o not everwriting is pessbie from the master | r: Read only 1(RW) [RESET]
side (PC, atc.) : Read/overwrite permitied
760 | RO ! MODBUS user address setting 1 Sets the MODBUS user address 30001 [RESET]
800 UHJE MODBUS user address seffing 32 30001 [RESET)
801 | (540 Communication SV gain Configures the gain to be added to the SV changed trough | 0.001 to §.999% 1.000%
cooperatve operation.
802 | [445 Communication SV shift Sets e shift value for the SV changed through cooperative | -100 fo 100% FS 1.000%
operaton.
803 | KYHd Ceoperative operation items Selects the ilems to be changed through cooperative 0 5V and RUN/standby O%FS [RESET]
operabon. 1: all parameters
B [ RPCY Al parameters copy Copies all parameter values of a masier ko slave devices. 0 not copy
1: copy
805 | PLGE Target PLC station No Sets the target siafion number for programiess 0 to 255 (0: undefined) o [RESET]
communicalion.
806 | PRAN PLC registrabion numser allocation rule | Define the method for alocating registralion rembers bo the | 0. eonliguous allocation] [ [RESET]
PLC programiess communication areas. 1: individual allocation
807 | MGHE Communication interval between Sets the Sme interval of programiess communications 0to 100 ms 0 [RESET]
temperature controllars batween temperature controllers.
808 | PLHE Communication interval betwesn a FLC | Sels he Sme interval of programiess communications 0to 100 20 me [RESET]
and temperature controliers betveen a PLC and temperature controllers
(setpoint X 2 ms).
09 | Pl R4 Head of PLC registraton numbers Sets the PLC register number to which PXF accesses in 0000 to FFFF 10 (20 ms) [RESET]
programiess communication.
810 Sm ) Modbus address of data No.1 in seting | Sets a MODEUS address for data 1o be registered in 40001 o 49909 MODBUS address, 0 [RESET]
area seting area data fleld in prog com [+
825 | SR fE Modbus address of data No.18 in Sels a MODEUS address for data fo be registered in 40001 1o 49999 MODBUS address, o [RESET]
seting area seting area data field in prog com [+
&26 | MAO ! Modbus address of data No.1 in Sets a MODEUS address for data fo be registered in 30001 to 39999, 40001 o 45080; o [RESET]
menitor area meonitor area data field in pregramless communication MODBUS address, 0 undefined
841 | MA IG5 Modbus address of data No.18 in Sets a MODEUS address for data fo be registered in 30001 1o 39999, 40001 o 45909: o [RESET]
monitor area meriior arca data field in programless communicaten MODBUS address,
0 undefined

Nate 1) Refer to the communication instruction manual (MCDBLUS) for the detail of communication functions.

Ch 10 PFB (PFE parameters)

Parameter

Ch 11 DSP (parameter mask)

1: zero adjusiment
Z: span adjustment
¥ auto adjustment

% T Diepiay s Function Sotting range Initial value Remarks
&0 | PLAP PFB dead band Sets e dead band for PFB, 0.0 to 100.0% 50

871 | ERVL Valve stroke time Sets the fulstroke time for the valve. 5t 180's s

&73 | TR PFB input adjustment Carry out zero/span adjustment of PFB input. 0 no adjustmentforced termination -
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Paramater
Function Setting range Initial value Remarks
Nz | Display Name
- Parameter mask Sets the parameters 1o be displayedinct displayed OFF/dISP Values differ
depending on
the model.



Parameter

Function Setting ran Initial value Remarks
Na Display Nama 1 range
940 | Folll Cperation timeout Sets the time until the display retums to PV/SV screen from 155: 15 sec 605
setting screen S 30 sec
B0E: B0 sec
5M: 5 min
10M: 10 min
non
942 | Gofk Blinking SV during Soft Start Sets whether or net 1o blink SV during Seft Start, oFF: OFF ON
ol: ON
843 T Rt MF Blinking PV/SV at ALM Sets whether or nol 1o biink PVISV when DO becomes ON, I 0: PV display (no change) o
1: FV and alarm status, attemately
2 pinking PV
3: alamm status
944 | | oFF Display timeout Sels the lime unlil the display automatically tums off. oFF; Not use oFF
15s: Auto-off after 15 sec.
30s. Aulo-off after 30 sec
1M: Auto-cff afler 1 min
50: Auto off after 5 min.
945 | JGPE PVISV Dieplay off Sets ON/OFF of PV and SV display o ;3 .ngsu ON [
1 8V OF|
2 BV OFF
3: PV and SV OFF
4: PV, 5V, and indicators OFF {all OFF)
5: SV OFF (relights for 5 sac. by prassing any
key)
& PV OFF (relights for § sec. by pressing any
key|
7: PV and 5V OFF (refights for 5 sec. by
)
cos OFF(relights fer 5
| | see. by pressing any key) |
946 | FLEF Blinking PV at input error Sets whether or not fo biink PV at an input error o E\f ;I_n;a at an input erer 0
1: No biini
847 | bl k Brightness Sets the brightress of LED backlight 0to 3 (3 is the brightest) 3
848 | bl gl Conirol at bumeut Sets whether to continue or fo stop control when the device | oFF: stops control ofF
detects a bumout of PV input oh: continues control
950 | PLO | Model code Shows madel code - P
o51 | PLOZ x
852 | AL | F
962 | P13
963 | FSE Resst Resets the controller oF F: No reset oFF
rST: Performs ressi
985 | VER | Software version Shaws the software version B B
o5 | FERS
967 | FERE
968 | yERY

13 PASS (password paramete
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| Display L Name Function Setting range Initial value Remarks
990 | PAS | Password1 setup Sets password 1. 0000 to FFFF 0000
991 | PASZ | Password2 setup Sets password 2 0000 to FFFF 0000
992 | PASS Password3 setup Sets password 3 0000 to FFFF 0000



3 Parameter functions and setting
procedure

3-1 Operation mode
IMAN| Auto/manual switchover (001)

[Description]

Manual control allows you to set the control output to any value.

» Range: oFF (auto) / on(manual)

« MANU indicator lights during manual operation.

« In this screen, only the switchover between auto/manual is available. Manual operation of control output is
available on PV/MV screen.

Note:

This parameter is not displayed in default setting. To use this parameter, change the setting of "CH11

dspP".

[Setting example] Changing the mode from Auto to Manual

Display Operating procedure
245 |w 1. Check that the PV/SV display is shown.
250 | s

2. Press the SEL key to move to operation mode.

MAN |~

oFF | sv 3. Press the SEL key to enter MAN mode.
(The lower part of the screen begins to blink.)

ON s 4. usethe @@ keys to change oFF to oN.
MANU 5. Pressthe SEL key to save the change.
M A N PV The mode switches from the auto mode to the manual mode.

(MANU indicator turns on.)
oN | sv

6. Press the © key to return to the PV/SV display.
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RUN/Standby switchover (002)

[Description]

Allows you to switch between operation mode and standby mode.
The following items used during standby can be set beforehand.
 Control output (-5.0 to 105.0%)

* Alarm output (ON/OFF)

 Transfer output (ON/OFF)

You can set the detail of standby mode in ""Standby mode".

Related parameters:
Point:

[Setting example] Switching to Standby mode

SbMd (page 133), Shol(page 132), Sho2 (page 132)

» When "hold alarms" is on, the hold function activates when you switch the standby
setting from on to off.

« If the instrument is put into standby during auto tuning, the auto tuning is canceled.
To complete auto-tuning, turn standby mode off and restart auto tuning.

» When the controller switches to standby mode, the ON delay timer will be reset. It
will begin again when standby mode is turned off.

Display

Operating procedure

245
250

PV

SV

1. Check that the PV/SV display is shown.

2. Press the SEL key to move to operation mode.

MA N
oFF

PV

SV

3. Usethe ® @ keys to change MAN to StbY.

StbyY
oFF

PV

SV

4. pressthe SEL key to enter StbY mode.
(The lower part of the screen begins to blink.)

STBY

StbY
oN

PV

SV

5. uUsethe @@ keys to change oFF to oN.

6. Press the SEL key to save the change.
Now the controller is in the Standby Mode.

(STBY indicator turns on.)

. Pressthe © key to return to the PV/SV display.
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Remote/local switchover (003)

[Description]

The following will switch you between local SV and remote SV operation. In remote SV operation, SV is
controlled by an external SV input (RSV).

PV

remote SV EEE m—Y

(DCO~5/1~5V)

local
SV

PID

calculation [ control

output

Note:

Switch to remote SV
parameter rEM

During remote operation, you cannot change the SV by using UP/DOWN keys on the front panel.

[Setting example] Switching to the remote SV mode

Display

Operating procedure

245
250

PV

SV

MAN

oFF

PV

SV

REM

LoGL

PV

SV

REM

REM

REM

PV

SV

245
PSV 250

PV

SV

1. Check that the PVISV display is shown.

2. Pressthe SEL key to move to operation mode.

3. Usethe ® @ keys to change “MAN” to “REM”.

4. pressthe SEL key.
(The first digit of the lower part of the screen begins to blink.)

5. use @@ keys to change “LoCL” to “REM”..

6. Press the SEL key to save the change. Remote SV mode starts

. Pressthe © key to return to the PV/SV display
“RSV” appears on the screen number indication area.

31




Ramp Soak control command (004)

[Description]
Allows you to switch between Ramp/soak states.

You can select among the following three state.

» OFF (stop): Ramp/soak is stopped.

* RUN (start): Ramp/soak starts.

» HLd (hold): Ramp/soak hold. To release the hold, select "RUN" again.

The parameter information changes automatically depending on the ramp/soak state.

» GS (Guaranty soak ON): Guaranty soak is activated and PV is out of guaranty soak setting range.

¢ ENd (end): Ramp/soak has finished.

During ramp soak operation, one of RUN, HOLD, or END indicators light according to the state of ramp soak.
During ramp soak operation, on-going step No. and "r" (ramp) or "-" (soak) are displayed on the screen No. area
of operation screen (PV/SV screen).

For example, "2r" appears during step 2 ramp, and "2-" during step 2 soak.

Related parameters: PRG (CH3) (page 70)

[Setting example] Ramp Soak command is carried out

Display Operating procedure
245w 1. Check that the PV/SV display is shown.
290 | s

2. Pressthe SEL key to move to operation mode.

MAN |»

oFF | s 3. Usethe @@ keys to change MAN to PROG.
PRoG | 4. pressthe SEL key to enter PRoG mode.
(The lower part of the screen begins to blink.)
oFF | sv
RUN | s 5. uUsethe @ @ keys to change oFF to RUN.

©. Pressthe SEL key to save the change.
Ramp Soak command is carried out.

. Pressthe © key to return to the PV/SV display.
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[AT] Auto tuning (005)

[Description]

Running auto-tuning automatically sets the optimal PID.

Setting range

oFF: Stop/Finish
ON: starts auto tuning (normal type)
L-oN: starts auto tuning (low-PV type)

There are the following two types in auto-tuning.

Normal type Performs ON/OFF operation with SV as the process AT start
. ' AT calculating ]
baseline to calculate PID. : ,

value

sv

. PID control

t

Low-PV type | Perfoms ON/OFF operation with SV-10% to process
calculate PID. Use the this setting if you e ;
want to prevent overshoot. VI 7"\

AT start

AT calculating o\ o0 oo
- o

.

PV 'PID control

t

When auto tuning is normally completed, the automatically set PID parameter value is maintained even if the
power is turned off. If the power is turned off during auto tuning, the auto-tuning function is invalidated with
PID parameters unchanged. In such a case, start again from the beginning.

Since ON-OFF operation (2-position operation) is performed during auto tuning, PV may fluctuate greatly
depending on the process. Do not perform auto tuning for the processes where large fluctuation of PV is not
allowed. Do not perform auto tuning, either, for the processes where the response is quick, such as pressure
control or flow rate control.

If auto tuning does not end after 4 hours, it means that tuning may not be completed successfully. Check
input/output wiring and parameters such as control output (forward, reverse) and input sensor type.

When you change SV or PV input type, or when operation does not work properly due to the change in
operating conditions, perform auto tuning again.

You can run auto-tuning when the control type is set to "fuzzy" or "PID2".

You cannot run auto-tuning during manual mode.

When you are using the PID selection function, the auto-tuning result for the selected PID group is stored.
Auto tuning is forcibly terminated when SV is changed by the ramp soak function, remote SV function, or
ramp SV.

Note:

Since ON/OFF control is performed during auto-tuning, overshoot against the SV may occur. To
reduce the overshoot, execute the auto-tuning with [L-on] (Low PV).

Related parameters: CtRL (CH7) (page 153)
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[Setting example] Running Auto-tuning

Display Operating procedure
245 |w Check that the PV/SV display is shown.
290 | sv
Press the SEL key to move to operation mode.
MAN |w
oFF | sv Use the () (W keys to change MAN to At.
At v Press the SEL key to enter At mode.
(The lower part of the screen begins to blink.)
oFF |sv
AT o | v Use the () (W) keys to change oFF to oN.
Press the SEL key to save the change.
Auto tuning starts.
AT indicator lamp blinks.
Press the © key to return to the PV/SV display.
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LACH|Alarm output latch release (006)

[Description]

Allows you to cancel the alarm Latch.

 Setting range

oFF: keeps the latch on
RSt: releases latch

[Setting example] Releasing alarm output latch

Display Operating procedure
245 |w Check that the PV/SV display is shown.
290 | sv
Press the SEL key to move to operation mode.
MAN |»
oFF | sv Use the ) @ keys to change MAN to LACH.
LACH | Press the SEL key to enter LACH mode.
(The lower part of the screen begins to blink.)
oFF | sv
RSt | sv Use the @ @ keys to change oFF to RSt.
Press the SEL key to save the change.
The alarm latch has been canceled.
Press the © key to return to the PV/SV display.
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SV selection (007)

[Description]
Allows you to easily switch SV among the following.

 Setting range: LoCL, SV1, SV2, SV3, SV4, SV5, SV6, SV7, di

To use this function, you need to configure SVs (SV1 to SV7) in the PID palette parameters. It is recommended
to activate the ramp SV before changing SV number so that control disorders can be reduced.

Related parameters: RMP (CH7) (page 148)

Note:

Changing the SV number will not change the control parameters (PID, etc).

When changing the SV value with the front panel key, do not change the "Svn" parameter via
communication. Otherwise, the changed SV may not be stored correctly.

[Setting example] Changing SV Number

Display Operating procedure
245 |w 1. Check that the PV/SV display is shown.
250 | s

2. Pressthe SEL key to move to operation mode.

MAN |

oFF | sv 3. Usethe @ @ keys to change MAN to SVN.
S VN Py 4. pressthe SEL key to enter SVN mode.
(The lower part of the screen begins to blink.)
LoCL | sv
SV3 | sv 5. uUsethe @ @ keys to change LoCL to SV3.

©. Press the SEL key to save the change.
The SV used for control is now set to "SV3".

. Pressthe © key to return to the PV/SV display.
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PLN1| PID selection (008)

[Description]

Allows you to easily switch PID No. among those you configured in the PID palette parameters.
This allows you to change the PID according to the change of SV or control target.
* Range: LoCL, Pid1, Pid2, Pid3, Pid4, Pid5, Pid6, Pid7, di

[Setting example] Changing PID Number

Display Operating procedure
245 | w 1. Check that the PV/SV display is shown.
290 | sv
2. Pressthe SEL key to move to operation mode.
MAN |»
oFF | s 3. Usethe @@ keys to change MAN to PLNL.
PLN1 |~ 4. Pressthe SEL key to enter PLN1 mode.
(The lower part of the screen begins to blink.)
LoCL | sv
Pidl | 5. usethe @@ keys to change LoCL to Pid1.

©. Pressthe SEL key to save the change.
The PID calculation parameter used for control is now set to Pid1.

. Pressthe © key to return to the PV/SV display.
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AL1J|A1-Ll|A1-H| Alarm settings (009 to 011)

AL2|A2-L][A2-H
AL3|IA3-L]|A3-H
AL4/A4-L/A4-H
AL5||A5-L||A5-H|

[Description]

(012 to 014)
(015 to 017)
(018 to 020)
(021 to 023)

Allows you to set the values for alarm 1 to alarm 5.

 Setting range: absolute value alarm: 0% to 100% FS
deviation alarm: -100% to 100% FS

Related parameters: CH5 Alarm parameters (page 100)

[Setting example] Setting alarms

Display Operating procedure
245 |w 1. Check that the PV/SV display is shown.
290 | sv
2. Press the SEL key to move to operation mode.
MAN |»
oFF | sv 3. Usethe ® @ keys to change MAN to AL1.
AL 1w 4. pressthe SEL key to enter AL1 mode.
(The first digit of the lower part of the screen begins to blink.)
0010 |
0020 | s 5. uUsethe @ @ @ keys to change 10 to 20.
6. Pressthe SEL key to save the change.
The alarm value is now set to 20°C.
. Pressthe © key to return to the PV/SV display.
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Electric power calculation command (027)

[Description]

Allows you to switch the electric power calculation status among the following three modes.

oFF: Stops calculation. (Calculated amount of electric power will be cleared.)

RUN: Calculates the amount of electric energy.

HLd: Suspend the calculation. (Calculated value of electric power will be
retained.)

Related parameters: CH6 Setup parameters (page 114)

[Setting example] Switching electricity power calculation status

Display Operating procedure
245w 1. Check that the PV/SV display is shown.
290 | s
2. Pressthe SEL key to move to operation mode.
MAN |»
oFF | s 3. Usethe @@ keys to change MAN to WCMd.
WCMAd | » 4. Pressthe SEL key to enter WCMd mode.
(The lower part of the screen begins to blink.)
oFF | sv
RUN | s 5. usethe @@ keys to change oFF to RUN.

6. Press the SEL key to save the change.
Calculates the amount of electric energy.

. Pressthe © key to return to the PV/SV display.
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Key lock (028)

[Description]

Prevents SV parameters from being changed.
The following three settings are available:

oFF: No lock
ALL: All locked
PARA: All but SV locked

The channel menu can be displayed even when key lock is active.
Related parameters: Accidental operation can also be prevented with a password. See CH13 Password

parameters (page 194).

[Setting example] Setting Key Lock

Display

Operating procedure

245
250

PV

SV

MAN
oFF

PV

SV

LoC
oFF

PV

SV

ALL

SV

Check that the PV/SV display is shown.

Press the SEL key to move to operation mode.

Use the () (W) keys to change MAN to LoC.

Press the SEL key to enter LoC mode.
(The first digit of the lower part of the screen begins to blink.)

Use the () (W) keys to change oFF to ALL.

Press the SEL key to save the change.
Key Lock is now activated.

Press the © key to return to the PV/SV display.
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3-2 CH1 PID (Control parameters)

E Proportional band (050)
m Integration time (051)
@ Differential time (052)

[Description]

Allows you to set PID (Proportional Band, Integration Time, Differential Time).
Setting range
P:  0.1t0999.9%

I: 0 to 3200 seconds
D: 0.0 t0 999.9 seconds

The following control methods are available with PID settings.

ON/OFF control When the control method CtRL is set to oNoF, ON/OFF control is used. Use the

(2-position control) this function when you want to run simple control without worrying about the
controllability.

PID control Use this function when you want to control with high controllability.

P, I, and D should be adjusted to optimal values for the control target, although Pid
can be activated with P # 0, I # 0, and D # 0. In normal situations, run auto-tuning
to optimally adjust P, I, and D before using this function.

Pl control When P #0,1+#0, and D =0, D control is turned off and PI control is used.

P control WhenP#0andI1=0, D =0, | and D controls are turned off and P control is used.
In principle, P control generates offset and PV does not agree with SV. In this case,
adjust the output convergence value “bAL”.

Running auto-tuning automatically sets the optimal PID. See " Auto tuning (005) " (page 33)

The PID settings configured by auto-tuning are generally considered to be optimal settings. If you want to
change the responsiveness, adjust PID manually.

Generally, control becomes unstable when “P” is set too small. On the other hand, setting it too big makes the
response slow.

Set the hysteresis for the ON/OFF (2-position) control with the parameter “hyS”.

Note
Do not perform auto tuning during ON/OFF control.
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[Setting example] Setting P = 10.0%, | = 100sec., D = 20sec.

Display Operating procedure
245 |w 1. Check that the PV/SV display is shown.
250 | s
2. Press and hold the SEL key to display CH1 (PID parameters).
CH 1|»
Pid |sv 3 Press the SEL key to enter CH1 (PID parameters).
P is displayed.
P PV 4. Ppressthe SEL key.
50 (The first digit of the lower part of the screen begins to blink.)
v
’ 5. uUsethe @@ keys to change 5.0 to 10.0.
10.0 | sv Press the SEL key to save the change.
. . Usethe @ key to display i(integration time).
|
8.  Press the SEL key.
240 | sv (The first digit of the lower part of the screen begins to blink.)
9. Usethe ® @ keys to change 240 to 100.
v
100 10. press the SEL key to save the change.
d o 11. usethe @ key to display d(differential time).
12. Press the SEL key.
60.0 | s (The first digit of the lower part of the screen begins to blink.)
13. use the ® @ keys to change 60.0 to 20.0.
20.0 |sv
14. press the SEL key to save the change.
15. pressthe © key to return to the PV/SV display.
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ON/OFF control hysteresis (053)

[Description]

Allows you to set the hysteresis for ON/OFF (2 position) control
 Setting range: 0.0 to 50.0% FS
The controllability varies with the size of the hysteresis.

Small hysteresis * High-precision control

* Frequency of output relays is high, so lifespan becomes short.
Large hysteresis * Low-precision control

* Frequency of output relays is low, so lifespan is relatively long.

The relationship between SV and hysteresis in normal and reverse operation is shown below.

Set Value Set Value

PV<SV | ! PSSy |

Control ™M ' Control JIF
Output g Y PV=8V Output e Yy PV<8V

» During ON/OFF control, the i and d settings do not affect control.
« |f the hysteresis width is narrow, and PV and SV are nearly equal, the output may frequently switch on and
off. Note that it may affect the life of the contact.

[Setting example] Changing the hysteresis range from 25%FS to 30%FS

Display Operating procedure
245 |w 1. Check that the PV/SV display is shown.
sV
250 2. Pressand hold the SEL key to display CH1 (PID parameters).
C H 1 PV 3. Pressthe SEL key to enter CH1 (PID parameters).
Pid |s P is displayed.
P | 4. usethe @@ keys to change P to HYS.
5 0Q|sv 5. Press the SEL key.

(The first digit of the lower part of the screen begins to blink.)

HYS |» 6. Usethe ® @ keys to change 25 to 30.

25 | & . Pressthe SEL key to save the change.

30 | sv 8. Pressthe © key to return to the PV/SV display.
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Cooling proportional band coefficient (054)

[Description]

Allows you to set the proportional band coefficient for cooling.
 Setting range: 0.0 to 100.0
The relationship between heating control output and cooling control output is outlined below.

output
heating fgg_olin
! coefficient 0.5
coefficient 1.0

! -—— coefficient 2.0

50 ) MV
heating cooling

' proportional : proportional
' band band

+ proportional band (P)

Cooling proportional band is set after the optimal value for heating proportional band is set.

‘ Cooling proportional band = (Proportional band P/2) x Coefficient

The following example shows how the cooling proportional band is calculated.

Example: Calculating the coefficient that will give a cooling proportional band of 10% when proportional
band(P) = 50% with full scale cooling

10% = (50%/2) x Coefficient

Coefficient =0.4

To set cooling as a secondary operation, set "Cool" to 0.0.

With two outputs set as P=0.0 and Cool=0.0, heating and cooling outputs become ON/OFF actions (3-position
control). In this situation, the ON/OFF hysteresis is 0.5% FS (fixed) for heating and cooling outputs. The point
of operation for the heating output can be shifted with the “HYS” parameter. The point of operation for the
cooling output can be shifted with the “db” parameter.

The relationship between SV and hysteresis in normal and reverse operation is shown below.

heating output cooling output
(OUT1) (OUT2)

ON | 0.5% FS | ON
= ‘..,
)] OFF [ 4

- ] = pv
Hys : db
SV
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[Setting example] Changing cooling proportional band coefficient from 1.0 to 2.5

Display Operating procedure
245 |w 1. Check that the PV/SV display is shown.
290 | sv
C H 1 PV 2. Pressand hold the SEL key to display CH1 (PID parameters).
Pid |sv
P PV 3. Pressthe SEL key to enter CH1 (PID parameters).
P is displayed.
5.0 s
CoolL ¥ 4. usethe ® @ keys to change P to Cool.
1.0 sv 5. Press the SEL key.
(The first digit of the lower part of the screen begins to blink.)
2 51sv 6. Usethe ® @ keys to change 1.0 to 2.5.
. Pressthe SEL key to save the change.
8. Press the © key to return to the PV/SV display.
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Dead band (055)

[Description]

Shifts the cooling proportional band against the set value as follows.

output 4
heating coolin:
YR : : MV
. overlap | )
band | dead band
MV=50%

"db™ is called dead band when the value is positive, and overlap band when the value is negative.

* Range: -50% to 50%
"db™ is measured as a percentage of MV and can be converted to a percentage deviation by the following
formula.
DB [%] = deviation x 100/P [%]
Example: Proportional Band (P) = 5.0%, with a desired dead band of 1% deviation from SV:
DB [%]= 1.0 x100/5.0 = 20 [%)]
Dead band = 20 (%)

[Setting example] Setting Dead band to 1.5%

Display Operating procedure
245 |w 1. Check that the PV/SV display is shown.
250 | s
CH 1 |w 2. Pressand hold the SEL key to display CH1 (PID parameters).
Pid |sv
P Py 3. Pressthe SEL key to enter CH1 (PID parameters).
P is displayed.
9.0 |
db 4. usethe @@ keys to change P to db.
PV
5. Pressthe SEL key.
0.0 sv (The first digit of the lower part of the screen begins to blink.)
6. Usethe @ @ keys to change 0.0 to 1.5.
1.5 s
’ [. Press the SEL key to save the change.
8.

Press the © key to return to the PV/SV display.
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Output convergence value (056)

[Description]

Output convergence value is a function that adds an offset to MV value.

 Setting range bAL: -100 to 100%
By this function, the bAL offset is added to original MV which is the result of PID calculation determined by
PV and SV, and the total value is outputted as MV.
(The factory setting of bAL is 0% for single output, 50% for dual output.)

i

bAL=0% |

proportional
band

[Setting example] Changing Output convergence value from 0.0% to 3.0%

Display Operating procedure
245w 1. Check that the PV/SV display is shown.
250 | s
CH 1 [~ 2. Pressand hold the SEL key to display CH1 (P1D parameters).
Pid |sv
P PV 3 Press the SEL key to enter CH1 (PID parameters).
P is displayed.
5.0 |
b AL ™ 4. usethe @@ keys to change P to bAL.
0.0 5. Pressthe SEL key.
(The first digit of the lower part of the screen begins to blink.)
30| 6. Usethe @@ keys to change 0.0 to 3.0.
. Pressthe SEL key to save the change.
8. Pressthe © key to return to the PV/SV display.
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IAR| Anti-reset windup (057)

[Description]

Anti-reset windup is a function that limits the range of valid integration to control overshooting.
Setting range Ar: 0 to 100% FS

» The anti-reset windup function (“AR”) cuts integration that falls outside of the Ar set range that is centered

around SV. It is automatically set to the optimum value when auto-tuning is activated

PVA This range of integration
is cut.
sv| IARV&IUV\F This range is integrated.
IAR value

is cut.

}This range of integration
t

[Setting example] Changing the anti-reset windup to 500°C

Press the SEL key to save the change.

Display Operating procedure
245 |w 1. Check that the PV/SV display is shown.
250 | s
CH 1 [~ 2. Pressand hold the SEL key to display CH1 (PID parameters).
Pid |sv
P PV 3 Press the SEL key to enter CH1 (PID parameters).
P is displayed.
9.0 |
AR (¥ 4. usethe @@ keys to change P to AR.
100 | sv 5. Pressthe SEL key.
(The first digit of the lower part of the screen begins to blink.)
500 | sv 6. Usethe @@ keys to change 100 to 500.
1.
8.

Press the © key to return to the PV/SV display.
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Normal/reverse operation (058)

[Description]
Specifies whether the control operations are normal or reverse.
 Setting range

RV_ : heat (reverse) / cool (none)
No_ : heat (normal) / cool (none)
RVNo: heat (reverse) / cool (normal)
NoRV: heat (normal) / cool (reverse)
RVRV: heat (reverse) / cool (reverse)
NoNo: heat (normal) / cool (normal)

Most temperature control is done with heating in reverse and cooling in normal.

set value

PV set value
X y
trol ! g
contro ;
output Output rises control § Qutput rises

when PV falls output w/

™ -

t

Reverse ——M8M8M8M8 —— Normal

[Setting example] Setting the heating control to reverse, cooling control to normal action

Press the SEL key to save the change.

Display Operating procedure
245w 1. Check that the PV/SV display is shown.
250 | sv
CH 1 [~ 2. Pressand hold the SEL key to display CH1 (PID parameters).
Pid |sv
P Py 3. Press the SEL key to enter CH1 (PID parameters).
P is displayed.
5.0 s
REV | 4. usethe ® @ keys to change P to REV.
RV_ SV 5. Pressthe SEL key.
(The first digit of the lower part of the screen begins to blink.)
RVNo | sv 6. Usethe @@ keys to change RV__ to RVNo.
1.
8.

Press the © key to return to the PV/SV display.
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SV lower limit (059)
SV upper limit (060)

[Description]

These parameters specify the setting range of the SV (Setting value). You can set any value within the
measurement range.
 Setting range: 0 to 100% FS (Upper/Lower)

The relationship between SV limits and the measurement range is as follows:

set value
PVinput —— .. ..
upper limit 4

—1— SV upper limit
PV input range

SV lower limit
(upper limit > lower limit)

PVinput _1_ .
lower limit

Note:

» Before setting SVH/SVL, be sure to set the following parameters in CH6 Setup parameters.
PV lower limit (PVb)/PV upper limit (PVF)

* SVs set before setting the SV limits (Local SV, Palette SV, etc.) are affected by new SV limits.

» Make sure to set the value of SVh greater than SVL.

[Setting example] Setting the lower SV limit to 50°C

Display Operating procedure
245 |w 1. Check that the PV/SV display is shown.
250 | s
CH 1 |w 2. Pressand hold the SEL key to display CH1 (PID parameters).
Pid |sv
P BV 3. Pressthe SEL key to enter CH1 (PID parameters).
P is displayed.
9.0 |
SVL 4, usethe @@ keys to change P to SVL.
PV
5. Pressthe SEL key.
0 s (The first digit of the lower part of the screen begins to blink.)
6. Usethe @ @ keys to change 0 to 50.
sV
50 [. Press the SEL key to save the change.
8.

Press the © key to return to the PV/SV display.
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OUT1 proportional cycle (061)
OUT?2 proportional cycle (062)

[Description]

When using contact output and SSR drive output with PV input inside the proportional band, output will switch
between ON and OFF at regular intervals.

» These intervals are called proportional cycles. OUT1 and OUT2 can be set separately.
Setting range: 1 to 150

output ON

e

T

proportional

cycle
—f———— e ——

proportional
cycle

The following are the recommended settings for each control output.

Contact The shorter the proportional cycle, the finer the control, however shorter proportional cycles
output also shorten the lifespan of the contact points and operating device. Keep a balance between
controllability and controller lifespan when adjusting the proportional cycles.

Approx.: 30 sec
SSR drive | Because there are no mechanical parts, use a short proportional cycle if the operating device
output is working properly.
Approx.: 1 or 2 seconds

Note:
e TC2 is only valid when there are dual outputs.
* t cannot be set for current output or voltage output. Approx.: 1 sec
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[Setting example] Setting OUT1 proportional cycle to 60 sec

Display Operating procedure
245 |w 1. Check that the PV/SV display is shown.
250 | s
CH 1 |w 2. Pressand hold the SEL key to display CH1 (PID parameters).
Pid |sv
P BV 3. Pressthe SEL key to enter CH1 (PID parameters).
P is displayed.
9.0 |
4. usethe @@ keys to change P to tC1.
tC1 |w
5. Pressthe SEL key.
30 | sv (The first digit of the lower part of the screen begins to blink.)
6. Usethe @ @ keys to change 30 to 60.
sV
60 [. Press the SEL key to save t