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Shipment and Storage

Each BH Thermal Temperature Controller is shipped in a box specially designed to protect
the unit during shipment. The box containing the controller should be stored indoors in a
dry, protected area. Under no circumstances should condensation, rain, snow or water be
allowed to come in contact with the box or the controller while in storage.

Storage
1. Avoid storing the controller in places where:
e The ambient temperature may reach beyond the range of -40 to +80 °C (-40 to
176 °F).
e The humidity conditions may go beyond 0 to 90% at 40°C non-condensing, 10
to 50% at 55°C non-condensing.



Installation

Recommended that the user read this manual in its entirety
before installing or operating the temperature control system.

A Caution

Unless otherwise specified, the controller’s end user must supply branch-circuit
protection and the disconnecting means.

General

BH Thermal temperature controllers are designed to operate from a single power input
connection. Unless custom ordered, BH Thermal temperature controllers do not provide
over current protection nor do they have the means of disconnecting power. The end user
is responsible for the disconnecting means and branch circuit protection. It is highly
recommended that the end user protect the controller with a GFCI, in case of ground-fault.

A Caution

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

The controller should be installed indoors in an area that is dry and classified as a non-
hazardous location.



Mounting the MPC Controller:
The following procedure should be used when installing the MPC temperature controller.

1. Choose an appropriate location considering the following:

e Proximity to a suitable power supply.

« Proximity to overcurrent protection.

« Proximity to a means of disconnecting or switching equipment.

o Appropriate clearances (for example: clearance to open enclosure door at least
90°, clearance to allow easy connection of power cords and sensors).

« Operating temperature does not go beyond the range of -10 to +55°C (+14 to
131 °F).

« Humidity conditions do not go beyond 0 to 90% up to 40°C non-condensing, 10
to 50% at 55°C non-condensing.

2. Mount the controller securely in the chosen location. All four mounting holes should be
used and bolted to a strong stable support. The mounted location must provide easy
access for the operator.

The following drawings display the three different size enclosures that the MPC
controllers will use. The drawings display the maximum exterior dimensions, mounting
dimensions and recommended clearances needed for normal operation.

Depending on the options that have been selected for the MPC controller, the enclosure
size for a particular controller may actually be larger than displayed in this manual. In
such cases, the customer should contact the factory for the specific enclosure size.
(Actual dimension may vary slightly in the field. All designs are subject to change
without notification.)



Enclosure size for two to four zones:
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Enclosure size for five to eight zones:
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Enclosure size for nine to ten zones:
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Power Input Connections:

Connect the power supply lines for the controller per the following drawings. The
distribution block will be located in the bottom center of the inner panel. An 1” conduit hole
is pre-punched in the bottom center of the enclosure for ease of installation.

A Caution

The hazard of electrical shock exists with any electrical installation. Disconnect all
power routed to the controller at its source before making any internal
connections. Check the controller’s data label or the electrical schematics for the
required power supply necessary for your controller. A qualified electrician must
make all electrical connections in accordance to all applicable building
regulations, electrical codes, and safety standards.



Two to seven zone MPC single phase:
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Eight to ten zone MPC three phase:
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Alarm Dry Contact Connection:

The male receptacle pin layout is shown in Diagram A. The alarm contact is rated for
220VAC/30VDC at 1A (resistive load).
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Diagram A

The alarm relay cable O.D. must be between 0.11” —0.315” with two to three 18 AWG
conductors. The female connector pieces assemble together as shown in Diagram B.

RIS W

Diagram B

RS-485 Communications Connection:

The female receptacle for the RS485 communications is connected as shown in Diagram
C.

RS485 + 3 RS485 -
SHIELD

Diagram C

The communication cord must be less than 0.28” in diameter and contain two 20AWG

conductors. The plug pieces assemble together as shown in the drawing Diagram D.
i :]' == - e

Diagram D
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Operation

1.

2.

B w

All MPC controllers use 24 gauge, “J” type thermocouples. The thermocouple
jacks accept standard mini thermocouple plugs.

Place the thermocouple tip between the surfaces to be heated and the heater to
be controlled. The thermocouple tip must be placed in a location which best
reflects the end user’s application. Depending on the object’s size and shape,
there may be spots that are warmer or colder due to different thermal transfer
parameters. If all areas of the object must reach a minimum temperature, then
place the thermocouple tip on the coldest spot. If the temperature of any area of
the object cannot go above the controller’s set point, then place the
thermocouple tip on the hottest spot. If a temperature differential is allowable,
then place the thermocouple tip on an area where the temperature is between
the hottest and coldest.

Plug the power lead of the heater (s) into the appropriate zone receptacle.
Plug the thermocouple into the thermocouple jack that corresponds to

the zone that it is measuring.

Push the green switch located on the front of the controller to the “ON” position.
The green switch will latch into a recess position and will illuminate.

Program each zone controller with the values needed to properly control the
heater. (See programming section)

It is highly recommended that the end user select the self-tuning for optimal
performance. (See page 36 of the Programming section.)
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Part Names and Functions

This chapter explains the part names and functions on the face panel. The face panel hasthe 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.

(@ Lamp for control output 2
(@ Lamp for control output 1

® Alarm lamp
@ Alarm lamp for heater break

Cl® C20 AL1® AL2® AL3®

NNHN
)

® PV (Measured value) display

(® SV (Setting value) display
Auto-tuning/self-tuning lamp

sve '." '." '.'
@ SV lamp L0 L0 |
T\ SEL || A\ || |
@ [SEL] key

@ Lamp for control output 1
Lights up while control output 1 stays ON.

@ Lamp for control output 2
Lights up while control output 2 stays ON.

® Alarm lamp
Lights up when an error occurs. While the lamp lights
up, the alarm output stays ON.

@ Alarm lamp for heater break
Lightsup when the heater isbroken. Whilethelamp lights
up, the alarm output for heater break stays ON.

® PV (Measured value) display

Displays the PV. When setting a parameter, its name
appears.

14

keys

(® SV (Setting value) display
Displays the SV. When setting a parameter, its value
appears.

@ [SEL] key

Used to select a parameter block and a parameter, and
register aset value.

keys
Used to change the SV, call parameters, and change pa-
rameter values.

® SV lamp
Lights up while the SV is displayed in the SV display.
When parameters and data are displayed, the SV lamp
goes out.

Auto-tuning/self-tuning lamp
Flashes under an auto-tuning or self-tuning operation.



2 Operations

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

2-1 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

_Parameter |Parameter name Descrition Setting range and User's | Parameter |Reference
display symbol p factory default setting (*) set value| mask DSP| page
Standby setting | Switches between RUN and Standby for oN: Control standby dspP1-1
CrhY control. (Output: OFF, Alarm: OFF) 21
oFF: Control RUN*
r Ramp-soak Switches between Start, Stop, and Hold for oFF: Stop* dSP1-2
Prali | control ramp-soak control run: Start 22
HLd: Hold
) ’qu Alarm latch Cancels the alarm latch. 0: Keepsthe darm latch.* dsP1-4
LhL cancel 1: Opens up the alarm latch. 23
Auto-tuning Used for setting the constantsfor 7, ”, and o | 0: OFF (Resets the auto-tuning or does dsP1-8
by auto-tuning. not useit.)*
ar 1: ON (Performs the auto-tuning in the 24
Y SV standard type.)
2: ON (Performs the auto-tuning in
low PV type (SV value-10%FS).)
T -t | Timer 1display |Displaysthe remaining time of timer 1. - (Unit: seconds) dSP1-16 25
FTi-2 | Timer 2display |Displaysthe remaining time of timer 2. - (Unit: seconds) dsP1-32 25
) Set value of Setsthe value at which AL | isdisplayed *
AL dam1 aarm 1is detected. when alarm type 1 dsP1-128 | 26
— isOto 15, or 32to
i Lower limit Setsthe lower limitveluea | 34, and A {- H or dSP2-1. 26 *
"L lvaueof darm 1 |whichdarmlisdetected. |/ {-} isdisplayed |When the alarmtypeisdeviation:
st E—— when alarmtype 1l | -100 to 100%FS (*:10)
R Upper limit s the upper limit value is16to 31. *
Ai-H vgﬂe of darm 1 | which alarm 1 is detected. dsp2-2 26
)3 Set value of Setsthevalue during which | A1 2 isdisplayed *
H‘-': darm 2 aarm 2 is detected. when alarm type 2is 0 dsp2-4 26
il imitva £§50r32toﬂ?é4,md
1| Lower limit value | Setsthe lower limit value at -Hor Ad-Lis *
Ad-L of darm 2 which alarm 2 is detected. | displayed when dlarm | When the alarm type is deviation: dsP2-8 26
st E— type2is16to 31. -100 to 100%FS (*:10)
- Upper limit value S the upper limit value *
Ad-H | ham? which darm 2 is detected. asPz-16 | 26
0: All settings are changeable both from dsP3-1
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
P Specifies whether or not to allow the change of changeable via communication.
LoL Key lock parameters. 3: All settings are changeable from the 27
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
viacommunication.

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

Note: The parameters for which * is marked with the page number in
Reference page are related to Remedies of “4” on page 77.

Parameter - Setting range and factory User’s |Parameter |Reference
display symbol | Parameter name Description default setting (*) set value| mask DSP|  page
g Proportional band | Set P to 0.0 to select the ON/OFF 0.0t0999.9% (*: 5.0) dsP3-2
control (Two-position control). 28
C Integral time 0 to 3200 seconds (*: 240) dsP3-4 29
d Derivative time 0.0t0 999.9 seconds (*: 60.0) dspP3-8 30
Hysteresisrange for | Setsthe hysteresis for ON/OFF 0to 50%FS (*: equivalent of 1.0°C) dSP3-16 N
HYS | ON/OFF control control. 31
) | Cooling-side proportional 0.0t0 100.0 (*: 1.0) dSP3-32 32
LOooL | band coefficient
Cooling-side -50.0to +50.0 (*: 0.0) dSP3-64
dh proportiona band shift 33
) Output convergence -100 to 100% dSP3-128
bAL value (*: 0.0) 34
H Anti-reset windup 0 to 100%FS (*: 100%FS) dSP4-1 %
r 34
Control algorithm | Selects the control algorithm. PID: Runs normal PID control. dSP4-2
el FUZY: Runs PID control with fuzzy logic. 35
SELF: Runs PID control with self-running.*
ClFL PV (Measured Sets the PV stablerange for the self- | 0 to 100%FS (*: 2%FS) dSP4-4 39 *
L value) stablerange | tuning operation.
Setting HY'S Selects the hysteresis operation at oFF: Starts the two-position control at the dsP4-8
anaF (Hysteresis) mode | ON/OFF control. values of SV+HY S/2 and SV-HY S/2. 40
on: Starts the two-position control at the values
of SV and SV+HYS, or SV and SV-HYS.
Cycle time of Not shown at 4-20mA DC output RLY, SSR: 1 to 150 seconds dSP4-16
rr control output 1 41
JL (SSR/SSC-driven output = 2)*
Cycletime of 1 to 150 seconds (*: 30) dSP4-32
rr control output 2
e (cooling-side) 42
Input signal code | Set this parameter when changing 1t016(*: 2) dspP4-64 43
P-nd the types of temperature sensors.
o.rC) Lower limit of -1999 to 9999 (*: 0) dSP4-128
- 5 L | measuring range 44
v | Upper limit of -1999 to 9999 (*: 800) dSPs-1
F-5U measuring range 44
Setting the decimal 0to2(*:0) dspP5-2
P-dF point position 46
oL °C/ °F selection °C/°F(*: C) dSP5-4 44
P' ,,-,F PV (Measured -10 to 10%FS (*: 0) dSP5-8 %
uy value) offset 47
CHOF |9V (Seting value) offset -50 to 50%FS (*: 0) dSP5-16 48"
~ Time constant of 0.0 to 900.0 seconds (*: 5.0) dsP5-32
F d’t input filter 49
AyLJtt |Alamtypel Sets the types of alarm operations. 0to 34 (*: 10) dSP5-64 50
AL2 | Alamtype2 Sets the types of alarm operations. 0to 34 (*: 10) dsps-128 | 50
rar Status display of - (*: OFF) dspe-2 54
1o ramp-soak
Selecting ramp- Selects ramp-soak patterns. 1: Performs 1st to 4th segments.* dsPs6-4
Prn soak execute type 2: Performs 5th to 8th segments. 53
3: Performs 1st to 8th segments.
- _ st target value sthe 1st target SV of ramp-so ithin the imit. (*: 0%l dsP6-8 *
[ 1 al Sets the 1st SV of ak Within the SV limit. (*: 0%FS) 54
U=t /Switching-SV operation. / Selected at switching-
value SV function for DI1
,r ,l"l '1 - First ramp segment | Sets the 1st ramp segment time. 0to 99h59m (*: 0.00) dSP6-16 54
time




Note: The parameters for which * is marked with the page number in
Reference page are related to Remedies of “4” on page 77.

Parameter o Setting range and factory User's | Parameter |Reference
display symbol | Parameter name Description default setting (*) set value| mask DSP|  page
rroc | 1stsoak segment | Setsthe 1st soak segment time. 0to 99h59m (*: 0.00) dsp6-32
rn 15 time 54
co-3 2nd target SV Setsthe 2nd target SV of ramp-soak | Within the SV limit. (*: 0%FS) dsPe-64 54"
u operation.
rn 2nd ramp segment | Sets the 2nd ramp segment time. 0 to 99h59m (*: 0.00) dsP6-128
I lE’ I |time 54
rroc | 2nd sosk ssgment | Setsthe 2nd soak segment time. 0to 99h59m (*: 0.00) dsp7-1
5onc S time 54
co-3 3rd target SV Sets the 3rd target SV of ramp-soak Within the SV limit. (*: 0%FS) dsp7-2 5 4*
u operation.
A 3rd ramp segment | Sets the 3rd ramp segment time. 0to 99h59m (*: 0.00) dspP7-4
] lgr time 54
A 3rd soak segment | Sets the 3rd soak segment time. 0to 99h59m (*: 0.00) dspP7-8
) 113 5 time 54
cooy 4th target SV Setsthe 4th target SV of ramp-soak | Within the SV limit. (*: 0%FS) dSP7-16 5 4"
u operation.
- 4th ramp segment | Sets the 4th ramp segment time. 0to 99h59m (*: 0.00) dsP7-32 4
1 L’f time 5
Fr 4th soak segment | Sets the 4th soak segment time. 0 to 99h59m (*: 0.00) dsP7-64
o '7’5 time 54
oo 5th target SV Sets the 5th target SV of ramp-soak | Within the SV limit. (*: 0%FS) dspP7-128 5 4*
u operation.
rrC_ | 5Sthrampsegment | Setsthe 5th ramp segment time. 0 to 99h59m (*: 0.00) dsps-1
] 5 s time 54
rr 5th soak segment | Sets the 5th soak segment time. 0 to 99h59m (*: 0.00) dsps-2
55 time 54
ook 6th target SV Sets the 6th target SV of ramp-soak | Withinthe SV limit. (*: 0%FS) dspPg-4 5 4*
u operation.
- 6th ramp segment | Sets the 6th ramp segment time. 0to 99h59m (*: 0.00) dsps-8
) IE r time 54
rr 6th soak segment | Setsthe 6th soak segment time. 0 to 99h59m (*: 0.00) dsps-16
1 lE 5 time 54
co.n 7th target SV Setsthe 7th target SV of ramp-soak | Withinthe SV limit. (*: 0%FS) dspPs-32 5 4*
Ut operation.
Frn. | 7thrampsegment | Setsthe 7th ramp segment time. 0to 99h59m (*: 0.00) dSP8-64
Fear time 54
Frn 7th soak segment | Sets the 7th soak segment time. 0 to 99h59m (*: 0.00) dspPs-128 54
5 15 time
co.g 8th target SV Sets the 8th target SV of ramp-soak Within the SV limit. (*: 0%FS) dsPo-1 5 4*
u operation.
i 8th ramp segment | Sets the 8th ramp segment time. 0to 99h59m (*: 0.00) dspPo-2 4
] uE r[time 5
. 8th soak segment | Setsthe 8th soak segment time. 0 to 99h59m (*: 0.00) dspPo-4
] llE 5 time 54
Ramp-soak mode | Selects the power-on start, repeat, and | 0to 15 (*: 0) dsPo-8
flod standby functions for ramp-soak 54
operations.

Note 1: When a customer does not specify the settings while ordering, the following settings are sel ected as factory defaults.

Thermocouple input: Thermocouple J

Measured range: 0 to 800°C
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Parameters of the third block

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

Reference page are related to Remedies of “4” on page 77.

Parameter - Setting range and factory User's | Parameter |Reference
display symbol | Parameter name Description default setting (*) set value| mask DSP|  page
F-~t |Control action Specifies control action and output a | 0to 19 (*: 0) dsPo-16
the input burn-out. 57
oo-r IS(;\/N érSTetg1 ntgerval ue) | Setsthe lower limit of the SV. 0 to 100%FS (*: 0%FS) dsP9-32 58*
imi
Co-H S?)/ pc(arsftrt':'n r)tg e;/al ue) | Setsthe upper limit of the SV. 0 to 100%FS (*: 100%FS) dSP9-64 58*
u imi
gt d ! |Deaytime1 Delay time or timer value for dlarm 1 relay. | 0 to 9999 seconds (*: 0) dSP9-128 59
gL Y7 |Deaytime2 Delay time or timer value for darm 2 relay. | 0 to 9999 seconds (*: 0) dsP10-1 59
rr Current transdisplay | Displaysthe current detector input value for HB alarm. | - dsP10-4 61
HB (Set value of heater | Sets the operation value that detects the| 0 to 50.0A (Setting to 0.0A turns off the dsP10-8
Hb breck dlarm) seting | heater break. HB darm.) (*: 0.0) 61
Alarm 1 hysteresis | Sets the hysteresis range of ON and to 50%FS (*: 1 dSP10-16 *
R kY Y OFFofdarm L O10SMES (1) 63
Alarm 2 hysteresis | Sets the hysteresis range of ON and 010 50%FS (*: 1 dSP10-32 *
RZhY Y OFF of darmo. FSE 63
Alarm 1 options Setsthe optional functionsof darms1and 2. | 000 to 111 (*: 000) dSP10-128
A laP 64
8888
Alarm 2 options Alarm latch (1: use, 0: not use) | 000 to 111 (*: 100) dsP11-1
AcaF Alarm of error status (1: use, 0: not use) 64
L De-energized output (1: use, 0: not use)
PL It | Lowerlimit for output 1 Sets the lower limit for output 1. -3.0t0 103.0% (*: -3.0) dSP11-4 66
PHE & | Upperlimit for output 1 | Sets the upper limit for output 1. -3.0 t0 103.0% (*: 103.0) dSP11-8 66
PL 2 | Lowerlimitfor output 2 | Sets the lower limit for output 2. -3.0t0 103.0% (*: -3.0) dspP11-16 66
PHEZ | Upper limit for output 2 | Sets the upper limit for output 2. -3.0t0 103.0% (*: 103.0) dsP11-32 66
Output limit types | Setsthe limit types of outputs 1and 2 | 0to 15 (*: 0) dsP11-64
rour (breaking the limit, or maintained 67
L s e
within the limit).
i ¢ | Output value (MV) | Displaysthe value of output 1. - dSP11-128
ow « |display 68
v 3 | Output value (MV) | Displays the value of output 2. - dsp12-1
ouwr C | display 68
RCJ (Cold junction| Sets the cold junction compensation ON: Performs the RCJ (Cold junction dspP12-2
ot compensation)|function to ON/OFF. compensation).*
rLu setting OFF: Does not perform the RCJ (Cold 69
junction compensation).
DR~ | PV gradient 0.001 to 2.000 (*: 1.000) dsP12-4
Adun ;Jdﬁrécﬁg}able zero | Shifts the zero point of input value. -50 to 50%FS (*: 0) dsP12-8 7 0*
A4S gds_erétc:ﬁfeigtable span | Shifts the span of input value. -50 to 50%FS (*: 0) dSP12-16 70*
jju
Ao gg;rg?ior_ﬂtal input 1) | Setsthe DI1 operations. 0to 12 (*: 0=OFF) dSP12-32 71
i
cr Station No. Sets the station No. for 0to 255 (Setting to J does not start the dsP12-128
rono communication. communications function.) (*: 1) 74
Parity setting Sets the parity for communication. 0: Odd parity* dspP13-1
Call (The baud rateis fixed at 9600bps. 1: Even parity 75
2: No parity
d SF ! | Parameter mask Sets whether or not to display each 0 to 255 (Settings vary with options) -
to parameter.
d5Ps
dPf i 76
to
dr {3
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2-2 Basic operations

Just after power-on:
The display below appears just after power-on.

How to switch parameters:
The figure below shows the basic operations for each zone controller.
If it has not been used for 30 seconds, the display returns to the one just after power-on (PV/SV displayed).

Crou
]

l ]

]

Parameters of the
first block

Just after power-on
(PV/SV displayed)

I

(approx.
1 second)

°C
Cl C2 ALl AL2 AL3

W N
1

(approx.
5 seconds

N2

[} {

F' [ NI |

K A0 (7
po Lr o

Parameters of the

second block

third block

Parameters of the

Setting parameters

PV F’
N\ e
wo = LTI
puix
L4 I ]
ES
» o) S| Tt
Pl—1| P
svo ': ' — svo — ': '_
a1 R
7
1
~|
PV L"
N\ ! A
Pressing and holding the Z1[A] y x|
keys makes the value increase or ° - owr
7

decrease fast.

Basic operations for each zone controller

How to set values:

key: One pressincreases the value by 1.
Press and hold this key to increase the value fast.
key: One press decreases the value by 1.
Press and hold this key to decrease the value fast.

How to register the set data:

By pressing the key, the displayed values are registered.
Note that the SV (SV0) will be registered in 3 seconds without any operation.
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2-3 Parameter functions and method of settings

Method of setting the SV (Setting value)

[Description]

» The SV isatarget value for control. Related parameters. 5 -1 (page 58)
« Any SV that is outside of the range set in the parameters S0 -H (page 58)
of 5-L (lower limit) and 5.5 - H (upper limit) of the
third block cannot be set. (See page 58.)

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

Display Operating procedure

E”?'-ég .. Pressthe [X] or [N~] keysto display ¢ /gs.
i

c49 2_.’ {95 will beregistered in the SV (SVO0) in three seconds. After that, the controller will operate
e 435 with the SV being 1195.
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Standby setting (Settings: oFF/on)

[Description]

[Setting example] Starting the control

This parameter switches the control between RUN and
Standby.

During standby, the control output and the alarm output
stay OFF, like the standby for ramp-soak operation.
Whilethe alarm with ahold is selected, the hold function
takes effect after changing the Standby setting from ON
to OFF.

7 bY is displayed during the standby for ramp-soak
operations or the controller changes to the standby state
in case of the occurrence of errors.

The other operations are the same as those of the ramp-
soak standby.

The setting of ON/OFF for standby is saved after power-
off.

» When the standby is set to ON during the auto-tuning,
self-tuning, and ramp-soak operations, those operations
will stop. (The PID constant will not be renewed.) Even
through it is set to OFF later, the auto-tuning, self-tuning,
and ramp-soak operations will not be re-started.

» During standby, the ON-delay timer is reset. When
returning to RUN from the standby state, the timer will
start from the beginning.

Display Operating procedure
33 1. Press and hold the key for one second.
= 57 54 will be displayed.
SThY
of F
5{;"—}-:',_ 2. Press the [SEL]| key once.
i The current setting ( oFF ) flashes on the SV display.
SbH 3.Prwsthe or [N7] keysto display on.
-0
r "f'j g 4 .press the[SEL] key once. The standby state for control is selected. (control output and all the alarm
outputs: OFF)
"_::1;%%{ 5. If you want to display the operation status, press and hold the[SEL] key for two seconds. The value
T on the SV display will flash, indicating the standby status.
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,U,- ,_-,,'_-, 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 theright line graph. Up to eight pairs of ramp-
soak operation can be programmed.
e Thefirst 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

flod (page 54).

Related parameters: 57 AT (page 54)
S54- 1 054 -8 (page 54)
T ir to [ [18r (page 54)
Tt i5t0 7 185 (page 54)
Mod (page 54)
P n (page 53)

[Setting example] Starting the ramp-soak operation

Up to SV-8
HE 3
S T f A
2
SV-2 [rmmmmTTT T I =] i 3 :
gl
SV-1 foommmeoy AR RER
P oo 8 oiT I m
(2iaig o g
SVRY SN T o -
PV Firstrampi ~ ié ! Lo ! g ! Fourth soak
TM1S TM2S TM3S TM4S---+Up to TM8s
TM1r T™M2r TM3r TM4r --- Up to TM8r

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.

Display Operating procedure
I’ng_,g 1. Press and hold the [SEL] key for one second.
r;’; 5754 will be displayed on the PV display.
)
ofF
Pral 2.Pressthe [N7] key to display Pr o
o
Pr":";g' 3.Press the[SEL] key once.
4
) The current setting (5 F) flashes on the SV display.
P(gﬁ, 4.Pr&sstheorkeysto display ,in.
o ung
Pr c'u’E 5.Pressthe key once. Then, the program will start according to the ramp-soak pattern that is
—=0 set in advance.
{ :1’5 3.,2 ©.1f you want to display the operation status, press and hold the key for two seconds.
[ AN
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,_" Canceling the alarm latch (Settings: 0/1) (Option)

[Description]
* Thisparameter cancelsthe alarm latch wheniit islatching. Related parameters:
A laF to AcdaF (page 64)

[Setting example] Canceling the alarm latch

Display Operating procedure
:"-l%g ]| Press and hold the [SEL] key for one second.
r;’; b4 will be displayed on the PV display.
’
of F
LACH 2.Pressthe " key to display L ALH.
Izl
1]
L H{ﬁ 3. Pressthe key once.
- The current setting (7 ) flashes on the SV display.
LACH 4 Pressthe ] or keysto display 1.
LACH 5. Press the [SEL] key once.
1
: { will stop flashing and will changeto [ in afew seconds.
i:-g%g ©.1f you want to display the operation status, press and hold the [SEL] key for two seconds.
[ apa]
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Auto-tuning function (Settings: 0/1/2)

[Description]

[Note] » There are two codes for AT:
If the controller is powered off during auto-tuning, this Setting code [1]: SV standard type
makes the auto-tuning ineffective with each parameter Performs the auto-tuning based on the SV.
of P, [, and 4 unchanged. To start the auto-tuning Setting code [2]: Low PV type
operation, set A to“1” or “2” again. Performs the auto-tuning based on the

« To suspend the auto-tuning, set A to “0”. This makes SV-10%FS.
the auto-tuning cancel with each parameter of 7, [, and
o unchanged. [Note]

* Oncethe parametersof P, 7, and 4 are set automatically Since ON/OFF control is performed during auto-tun-
by the auto-tuning, those parameters are stored in the ing, overshoot against the SV may occur. To reduce
controller even after it is powered off. Therefore, it isnot the overshoot, execute the auto-tuning operation with
necessary to execute the auto-tuning again. the setting code [2] (Low PV) selected.

» By setting A7 to“1” or “2” , the auto-tuning operation » The auto-tuning can be executed both just after power-on
starts, and at the end of the tuning, I will be displayed and in acontrol or stable status.

automatically to A .
« After the auto-tuning operation, the controller starts to Related parameters:

operate with P, , and 4 values set automatically. P (page 28)

¢ A decima point at theright end of the SV display flashes . (page 29)

during auto-tuning. d (page 30)
Ar (page 34)

L ool (page 32)

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

Display Operating procedure
! :{53-.% 1 . Pressand hold the key for one second.
=25 I b4 will be displayed on the PV display.
SThY
of F
Ar 2 Pressthe [N key to display A
n
7]
F!:"; 3. Pressthe [SEL] key once.
+ The current setting () flashes on the SV display.
A 4. Pressthe [ or [N ] keysto display ;.
St
A 5. Pressthe key once. { will stop flashing and the auto-tuning will start. During auto-tuning,
~Me . ) . .
T adecimal point at the right end of the SV display flashes.
Fv’.”; ©. When the auto-tuning finishes properly, adecimal point stops flashing, and the set valuesof 2, 7,
= and 4 parameters change. When the auto-tuning finishes abnormally, adecimal point stops flash-
ing, but the set values of P, ., and d parameters remain unchanged.
{ 'L';%g "/ .1f you want to display the operation status, press and hold the [SEL] key for two seconds.
[ AN




o
)

rn_J

[Description]

y1 -~ - | Displaying ON-delay alarm or the remaining time of timers (unit: seconds) (Option)

* These parameters display the remaining time of Timers 1 « I'1- { display parameter

and 2.
» Theremaining time of the ON/OFF-delay timer is counted pv'- 1 S |
. [N | (
down. When the counter shows [, the alarm relay is (r
closed. > o

* During count-down, if the PV changesto the value of the
temperature at which the alarmis set to OFF, or if “DI”
for the timer is set to OFF, the counter is reset, and the
alarm relay is opened.

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

<+—— Remaining time (seconds)

Display Operating procedure
:"I%g .. Press and hold the [SEL] key for one second.
[ apn]
57 Y will be displayed.
SThY
of F
- 2 . Pressthe [N key to display 17- | .
m
= The remaining time of timer 1 will be displayed.
ri-d 3. Pressthe[ X or keys to display the remaining timer of /7~ fand [ 1- 2.
455 4 .1f you want to display the operation status, press and hold the key for two seconds.
wnn
[ Rpa]
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-1 . Setting range:
,U,,'_ { ,':,','_ ,:' Setting alarm 1 and 2 ( grang
Absolute value alarm: 0 to 100%FS
0 (_ || 0072 | Upper limit of alarm 1
JL e e Jtfand 2 Deviation value alarm: -100 to 100%FS )
oi(_) 07 _ ) |Lower limit of alarm 1 -
UL | [T 7L [and 2 (Option)
[Description]

* These parameters are used to for settings of alarm 1 [Note]

and 2. Setting codes (12 to 15) cannot be selected in alarm
» Whentheaamtype (AL /7 {or AL /7 ) issetto 0to 15, type L (AL D).

adarmsland 2 (AL {and AL ) can be set.

» Whentheadarmtype (AL /1 { or AL 1) isset to any vaue
other than 0 to 15, the upper and lower limits of alarm 1
and2 (A {-H, AZ-H, R I-L, AZ-1) can be set.

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

Related parameters: AL {, AL N2 (page 50)
A {hY: AdhY (page 63)
diL Y | dLHc (page 59)
R laP. RdaP (page 64)

Display Operating procedure
{ :-52_ "c.'-.g 1. Press and hold the [SEL] key for one second.
[ ARE)
57 kY will be displayed on the PV display.
SThY
of F
ALc 2 .Pressthe [N key to display AL 2.
m
1]
HLé’r 3. Pressthe [SEL] key once.
- The current setting (177) flashes on the SV display.
AL 4 . Pressthe or keysto display - (.
=Ty
a2 5. Pressthe[SEL] key once. - {7 will stop flashing and will be registered for AL 2. After that, the
- mn
= controller will operate with the operation value of alarm 2 being -10°C.
{499 ©.1f you want to display the operation status, press and hold the key for two seconds.
500
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[Description]

,'_ ,:,,'_' Key lock (Setting range: 0-5)

* This parameter makes the set values of parameters  There are six levels of the key lock:

unchangeable. However, the parameter name and the set 7 : Unlocked (reset)
values can be displayed. { : All settings are unchangeable from the controller, but
* Toreset the key lock, changeto 7 . changeable via communication.
« Even though the key lock is set, control and alarm 2 : Only the SV is changeable from the controller, and al
functions can operate properly. settings are changesble via communication.

[Setting example] Setting the key lock to “2”

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

4 © All settings are unchangeable from the controller or
via communication.

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

Display Operating procedure
{ :-g'ﬁ 1 . Pressand hold the key for one second.
[ apn]
57 5Y will be displayed on the PV display.
SThY
of F
Lol 2 .Pressthe [N key todisplay Lol .
n
Ll
L m’; 3.Pressthe key once.
* The current setting (5) flashes on the SV display.
ng 4 pressthe [ X or [N/ keysto display 7.
Lol 5 Pressthe[SEL] key once. 2 will stop flashing and will be registered for L ol . After that, any
4 setting other than the SV cannot be changed from the front panel.
:’H; %g ©. If you want to display the operation status, press and hold the [SEL] key for two seconds.
[
[ ¥iE]
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,'j Proportional band (Setting range: 0.0 to 999.9% of the measured range)

[Description]
* To select the ON/OFF control (two-position control), set * Set the hysteresis of the ON/OFF control (two-position

F100.0. Itisnot necessary toset . and 4. contral) in the parameter HY5 .
P can be automatically set by the auto-tuning operation. « If auto-tuning isrun after the ON/OFF control is selected,
» When F istoo small, control will be unstable, and when the ON/OFF control changesto the PID control. To keep
F istoo large, the response will be delayed. the ON/OFF control selected, do not execute the auto-
tuning.

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

Display Operating procedure
{ :-f'::g 1. pressand hold the key for three seconds.
: ”‘; P will be displayed on the PV display.
50
‘5’: 2.Press the[SEL] key once.
- The current setting ( 57 ) flashes on the SV display.
-ng- 3.Preﬂstheorkeysto display (55 .
[ 4 Press the key once. (58 will stop flashing and will be registered for 7. After that, the
iwn
a0 controller will operate with 7 being 15.0%.
{ :-5__,-"?1% 5. 1f you want to display the operation status, press and hold the [SEL] key for two seconds.
[ ARE)
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[Description]

« | can be set automatically by the auto-tuning operation.
« . canalso be set manually.

,_' Integral time (Setting range: 0 to 3200 seconds)

tive.

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

» When  isset to O, theintegral operation does not start.
« When F is set to 0.0, this makes the setting of  ineffec-

Display Operating procedure
vag 1 .Press and hold the key for three seconds.
wcnn
(506 7 will be displayed on the PV display.
2
54
L 2.Pr&esthe key to display .
240
] 3. Press the [SEL] key once.
o - The current setting ( 245 ) flashes on the SV display.
B'!"-" 4-Pre£sthe or keysto display 508
o
n.'_; 5. Press the [SEL] key once. 505 will stop flashing and will be registered for . After that, the
i controller will operate with  being 574 seconds.
:’:'g_,g 0.1t you want to display the operation status, press and hold the key for two seconds.
[y apn]
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,:,' Derivative time (Setting range: 0.0 to 999.9 seconds)

[Description]
* d can be set automatically by the auto-tuning operation. * When 4 issetto 0, the differential operation does not start.
* d can also be set manually. * When F isset t0 0.0, thismakesthe setting of o ineffective.

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

Display Operating procedure
yog 1 Press and hold the [SEL] key for three seconds.
wcnrn
508 7 will be displayed on the PV display.
2
58
r 2. Pressthe [S7] key to display d .
&40
I,rj; 3 Pressthe[SEL] key once.
-Crg
E‘-‘"‘ The current setting ( 554 ) flashes on the SV display.
5,9" 4-Presstheorkeysto display 508 .
T
o 5 Press the [SEL] key once. 5{157 will stop flashing and will be registered for 4 . After that, the
540
= controller will operate with o being 50.0 seconds.
{ "‘"5%2 O.if you want to display the operation status, press and hold the[SEL] key for two seconds.
[ AN
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[Description]

* To select the ON/OFF control (two-position control), set

1 2| Hysteresis range for ON/OFF control (Setting range: 0 to 50%FS)

F1t00.0. Itisnot necessary to set ,~ and o .
» 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 °C or °F
(engineering unit). The setting range varies according to Related parameters:
the measured range of input.

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

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

to 400 °C, the setting
rangeis 0 to 200 °C.

Resistancebulb  : At measured range of O

to 150 °C, the setting
rangeis0to 75 °C.

F (page 28)
onaf (page 40)

Display Operating procedure
{ :-g‘.f,’_,g 1. press and hold the key for three seconds.
: ”';' P will be displayed on the PV display.
50
HYS 2.Pr&ssthe key to display HY5.
HYG 3.Pressthe key once.
- The current setting ( {) flashes on the SV display.
H%Si 4.Pressthe or [\“] keysto display 35 .
HYD 5. Pressthe [SEL] key once. 35 will stop flashing and will be registered for K45 . After that, the
EH controller will operate with the hysteresis range being 35°C.
4eg O.If you want to display the operation status, press and hold the [SEL] key for two seconds.
wcnn
[ ¥iE)
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Cooling-side proportional band coefficient (Option: Available for DUAL output only) (Setting range: 0.0 to 100.0)

| PR
L
[Description]
» This parameter is used for setting the cooling-side pro- e When F issetto 0.0 and [ ol issetto 0.0 in the dual
portional band. (Seethe figure below.) output type, the cooling output is as shown in the figure
Output below. The hysteresisisfixed at 0.5%FS.
A
Heating side Cooling side Heating output (Output 1) Cooling output (Output 2)
| ] ON 05% 05% ON
; —— Coefficient: 0.5
/, 4/—— Coefficient: 1.0 A Y Y A
/, ,/’4/—— Coefficient: 2.0 ! >
- A ;V OFF I<—>1<—>|HYS SHC- OFF PV
Heating-side 50 Cooling-side
proportional proportional
band | Jpend Related parameters: H4Y5 (page 31)
Proportional band (P) F (page 28)
oh (page 33)

« Before setting the cooling-side proportional band, set the
heating-side proportional band to an optimum value. To
select the two-position control for the cooling side, set

raaol t00.0.
_ Proportional band (P) x Coefficient

2

Cooling-side -
proportional band

Ex) When making the proportional band of 10% of the
full scale with the proportional band (P) being 50%:
10% = % x Coefficient
Consequently, the coefficient is 0.4.

[Setting example] Changing the cooling-side proportional band coefficient from 1.0 to 2.5 —
Operating procedure

Display
{ 'Hgg 1.pressand hold the key for three seconds.
: “'; P will be displayed on the PV display.
Bt
":'3':’,";, Z.He&the key todisplay [ ool .
w
o ,"’n‘ 3. Press the [SEL] key once.
= The current setting ( {5 ) flashes on the SV display.
‘CDQ’LE 4.Pr%stheorkeysto display 25 .
7t
Faol 5 Press the[SEL] key once. 25 will stop flashing and will be registered for [aal . After that, the
1
g3 controller will operate with the cooling-side proportional band coefficient being 2.5.
{ ’L’5 %g ©.1f you want to display the operation status, press and hold the [SEL] key for two seconds.
(auy
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[Description]
» This parameter is used for shifting the cooling-side pro-

Cooling-side proportional band shift (Dead band/Overlap band)

(Option: Available for DUAL output only) (Setting range: -50.0 to +50.0)

* When d} isapositive value, it is called the "Dead band",

portional band from the set value. (See the figure below.) and when it is a negative value, the "Overlap band".

Heating

* Sincetheunit of k5 issame one used for MV [%], if you
Output . . .
‘ u":u want to set £k in the unit of deviation [%], 4k must be
side Ll L converted using the equation below.
DB [%)] = Deviation x% [%]
Ex) When making a dead band with a deviation of

et 1.0 [%] from the SV while the proportional
band (P) is 5.0%:

10000
Overlap | Dead DB [%] = 1.0 X 50 - 20 [%]

band band

»

[Setting example] Shifting the cooling-side proportional band by 2.0

P

MV=50% Consequently, set the parameter ok to 20 [%)].

+ Related parameters. P (page28)

Display Operating procedure
{ :-é%g 1. Press and hold the key for three seconds.
: “; P will be displayed on the PV display.
50
qf,f?_' 2.Fﬁ'essthe key to display dh .
L
ék{ 3.Pressthe key once.
pilty

The current setting ( 57 ) flashes on the SV display.
4 pressthe [N or keysto display 27 .

5. Pressthe [SEL] key once. 27 will stop flashing and will be registered for dh. After that, the
controller will operate with & being 2.0 %.

0.1t you want to display the operation status, press and hold the [SEL] key for two seconds.
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Output offset value (Setting range: -100.0 to 100.0 %)

g
-
" -

Anti-reset windup (Setting range: 0 to 100%FS)

a

r

-
-

[Description]

 The anti-reset windup ( Hr ) is automatically set to an iy

optimum value by the auto-tuning operation. A In this range, the integral
By setting kAL, the amount of overshoot can be adjusted. } operation is not performed.
sv ARvalue NL = } In this range, the integral
[Note] AR value/ d operation is performed.
By making use of afuzzy control system equipped to In this range, the integral
each zone , the amount of overshoot can be minimized without operation is not performed.
setting L5} and 7. >

[Setting example] Changing the anti-reset windup from 60°C to 80°C.

Display Operating procedure
{ :-l 3.,2 1.pressand hold the key for three seconds.
: “; P will be displayed on the PV display.
50
A 2. Pressthe[S7] key to display Ar .
1]
:'Z_ll‘_,, 3. Press the[SEL] key once.
oot
) The current setting ( 55 ) flashes on the SV display.
%’Fr 4-Pre$stheorkeysto display 87 .
gt
Ar 5 Press the [SEL| key once. 8 will stop flashing and will be registered for A . After that, the
n
= controller will operate with the anti-reset windup being 80°C.
{ LIS 2,% . If you want to display the operation status, press and hold the [SEL] key for two seconds.
[ AN
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E,",-,'_ Control algorithm (Settings: PID/FUZY/SELF)

[Description]
» Thisparameter is used for selecting PID control, FUZZY- * For the ON/OFF control (Two-position control), select

PID control, or PID control with self-tuning. the PID control and then set 7 t0 0.0. For detailed infor-
* To select the PID control or FUZZY-PID contral, it is mation, refer to P (page 28).
necessary to set the parameters of P, . ,d, and Ar * Refer to the next page for the PID control with self-tuning.

manually or by the auto-tuning in advance.

[Setting example] Changing the control system from PID to FUZZY

Display Operating procedure
{ "l%g 1. press and hold the key for three seconds.
— P will be displayed on the PV display.
[
50
U':__,rja 2.Pr&ssthe key todisplay £/ rL .
L
L (P’- JEI’ 3. Pressthe key once.
L
" The current setting ( PCd ) flashes on the SV display.
ek 4, Press the [~ or [<7] keys to display £1iy .
“Fat
el 5. Pressthe[SEL] key once. FL/24 will stop flashing and will be registered for £/~ L. After that, the
Fiicd controller will operate with the FUZZY control system activated.
.’H;‘.f,’_,g ©.1f you want to display the operation status, press and hold the [SEL] key for two seconds.
[ Rpn]
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[Self-tuning]

Function:

With the self-tuning function, PID parameters are automatically re-optimised depending on the actual condition of device
to be controlled and the setting temperature (SV).

How to execute:

Follow the procedure shown below to set and execute the self-tuning. The self-tuning starts to run at the appropriate
conditions. (See page 37)

(D Power the Controller

v

(2 Set the SV. >

v

(3 Select 5ELF inthe
parameter of [/} *

* If the device that is to be
@ Turn off the controller controlled has powered To re-start the self-tuning:
ON at this point:

Wait until the temperature

| |of the device that is to be Select A 4 in the
controlled falls and parameter of [ 1.
stabilizes.
A

(® Power on the device

The heater and the
to be controlled.

controller should be

* powered ON at the
same time or in order
® Power the Controller. of the left flowchart.

v

[ (Tuning / Control) *? ]
|

*1: How to set the parameter of [ 1 :

-l e [ral| ™= [frel]| ™ [CFel] B [Fr oL

L) ro [N N L) FL L L) rL
- L

Prd=>| P> U SELF—> GELF

*2: Display during self-tuning is shown below:

This lamp flashes.

oy
N
-

)

o LN

D
=3

[y |
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Conditions under which the self-tuning runs:
@ At power-on:
The self-tuning runs when all of the following conditions are met.

» The SV that appears at power-on is not the same onewhenthe P , . , d , and f- were set previously. (When the
P.L,d,andfr areset by the self-tuning, auto-tuning, manual setting, and writing by communications tools at
previous time)

» The (SV-PV) at power-on islarger than (the value of P x input range) or (the set value of 5! Fh ).

(@ When the SV is changed:
The self-tuning runs when all the conditions below are met.

» The changed SV islarger than the SV that was set whenthe P , . , 4 , and - were selected previously.

 The changed amount of the SV islarger than 0.

» The changed amount of the SV is larger than (the set value of £ x input range) or (the set value of 5! Fh ).

(® When output becomes unstable:
The self-tuning runs when control becomes unstable and the hunting of the operating output (MV) occurs. (The self-
tuning runs only once as long asthe SV is not changed.)
@ When the control standby mode is canceled:
The self-tuning runs by the same reason as (1) At power-on".
* Only when the Zone Controller is set to standby mode at power-on.

Conditions under which the self-tuning does not run:

(@ During control standby mode

(@ During two-position control (Parameter of 7 = 0)

(® During auto-tuning operation

@ During ramp-soak operation

® Error display (L1 11 or YLl is displayed.)

(® During dual output (The set value of the parameter of P - { is larger than 4.)

@ When setting the parameters of 7, , d , and A manually (including the setting written by communications
tools)

Conditions under which the self-tuning is suspended:

(D At the condition described in [4] shown above
(@ When the SV is changed during self-tuning operation
(® When the self-tuning operation can not be completed within approx. 9 hours

@ Caution

(D Once the PID constant is set, the self-tuning does not operate at next power-on as long as the SV is not
changed.

@ For an accurate tuning, be sure to power on the device to be controlled before or at the same time as the
zone controller is powered on. If the zone controller has to be powered on first for reasons of the system
configuration, perform the auto-tuning with the PID or FUZZY control.

® If the device to be controlled is powered on under temperature change (especially when it rises), accurate
tunings can not be performed. Be sure to power on the Zone controller when the temperature of device to be
controlled is stabilized.

@ The self-tuning does not run for cooling system control under Direct Action output (Parameter 7 - { =2 or 3).

® In case the control is not stable after performing the self-tuning, change the algorithm to the PID or FUZZY
control and perform the auto-tuning.
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Reference [About the self-tuning method]

The PID constant is calculated in one of the following two methods.

The method is selected automatically depending on the characteristics of the device to be controlled.
« Step response method
« Limit cycle method

The following figures show the operations at power-on and changing the SV, and under unstable control.

(D Operations at power-on

Step response method Limit cycle method

SV / SV

During tuning

Time During tuning Time
!

(2 Operations at changing the SV

Step response method Limit cycle method
PV 4%
4  Changing the SV 4  Changing the SV
SV SV
During tuning During tuning
Time .—.| Time

(® Operation under unstable control

Limit cycle method

Unstable control During tuning

PV | |
A
AN
V'V
Tirﬂe
MV -
A
100% ﬂ ﬂ ] 1
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= | PV (Measured value) stable range (Setting range: 0 to 100%FS)

D

[Description]
« Sdf-tuning logic recognizesthat control isstableif PV is * Itisnot necessary to set this parameter under normal con-
staying withinthe SV + 51 Fh . ditions.

[Setting example] Changing the PV stable range from 2 to 3

Display Operating procedure
{ ’ﬁg 1.Pressand hold the key for three seconds.
== P will be displayed on the PV display.
P
50
SLFE 2. Pressthe [~ key to display 5! £}, .
c
SLFh 3. Press the [SET] key once.
" The current setting ( 7 ) flashes on the SV display.
SL7h 4. Press the [X] or [ keys to display 3 .
ClFY 5_Pr$sthe key once. 3 will stop flashing and will be registered for §} Fk. After that, the
3 controller will operate with the PV range being 3.
".L{;.?ﬁ . If you want to display the operation status, press and hold the key for two seconds.
auy
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,:,,-,,_-,,': HYS (Hysteresis) mode at ON/OFF control (Settings: oFF/on)

[Description]

e This parameter is use for selecting the hysteresis opera-

tion mode at ON/OFF control. OnoF : OFF onoF : ON
S . HYS | HYS
oFF: Starts the ON/OFF control at the val ues of & :‘ ! : : i
HYS HYS 8 ’ ‘
SV+ and SV- —= . = i
2 2 ¢ — 'y
3 sV Y
on  Starts the ON/OFF control at the values of ox
SV and SV+HYS, or SV and SV-HYS. s HYS | HYS |
'§ | | | | |
. ing: S r 1
Default setting: ON 5 ! : !
= A A
a Y SV
[Setting example] Setting the hysteresis mode to ON
Display Operating procedure
{ :"3.,2 1. pressand hold the [SEL] key for three seconds.
— P will be displayed on the PV display.
2
50
anai 2.Pressthe key to display gaaF -
o
nm‘acF 3. Press the [SEL] key once.
£ The current setting ( o£F ) flashes on the SV display.
onof, 4.Preﬁthe key to display on -
-0/
onaf 5. Press the [SEL] key once. g~ Will stop flashing and will be registered for gnaF. After that, the
an
controller will operate with the hysteresis being as shown in the figure of ON above.
{ ﬁgﬁ 0.1t you want to display the operation status, press and hold the [SEL] key for two seconds.
(o
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) L | Cycle time of control output 1 (Setting range: 1 to 150 seconds)

[Description]
 Thisparameter is applicable for to the contact output and
SSR-driving output.
» While input is within the proportional band, output
changes between ON and OFF in cycles. These cycles
are called cycletime.

Output: ON
—

TLILTL

Cycle

time ) )
Cycle
time

Do not set this parameter to "0".

[Setting example] Setting the cycle time from 30 seconds to 20 seconds

For contact output:
The higher the frequency of output is, the more precise
the control becomes. However a high frequency of out-
put may shorten the life of the contacts and the device to
be controlled. Be sure to adjust the proportional cycles
considering controllability and the life of the device and
the contacts.
Typical: 30 seconds

For SSR-driving output:
Usein short cyclesif thereis no problem with the device
to be controlled.
Typical: 1to 2 seconds

Display Operating procedure
ag .. Press and hold the [SET] key for three seconds.
i
{500 7 will be displayed on the PV display.
2
50
C 2.Pr&ssthe key to display [ .
EH
:’:.5"":' 3.Pressthe key once.
" The current setting ( 37 ) flashes on the SV display.
] 4 pressthe [~ or [<7] key to display 37 .
r 5_Pressthe key once. g will stop flashing and will be registered for 7. After that, the
n
cl controller will operate with the cycle time being 20 seconds.
."Llig ©. If you want to display the operation status, press and hold the key for two seconds.
[ ¥iE]
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,rr =| Cycle time of control output 2 (Cooling-side)
(Setting range: 1 to 150 seconds) (Option: Available for DUAL output only)

[Description]

« By this parameter, the cycle time of control output 2 it set.

« While input is within the proportional band, output

changes between ON and OFF in cycles. These cycles
arecaled cycletime.

Output: ON
—

ITLILTL

Cycle

time | )
Cycle
time

* Do not set this parameter to "0".

[Setting example] Setting the cooling-side cycle time from 30 seconds to 20 seconds

For contact output:
The higher the frequency of output is, the more precise
the control becomes. However a high frequency of out-
put may shorten the life of the contacts and the device to
be controlled. Be sureto adjust the cycle time consider-
ing controllability and the life of the device and the con-
tacts.
Typical: 30 seconds

Display Operating procedure
{499 1. Pressand hold the[SEL] key for three seconds.
wnn
50 7 will be displayed on the PV display.
2
50
rre Z.R'essthekeytodisplay,"[g.
B
'r_r‘c-_', 3. Press the[SEL] key once.
) The current setting ( 30 ) flashes on the SV display.
e 4 pressthe [7<] or [N7] key to display 27 .
‘rf_’é 5.press the [SEL] key once. 27 will stop flashing and will be registered for [ 2. After that, the
= controller will operate with the cooling-side cycle time being 20 seconds.
{ "-’52'% 0. If you want to display the operation status, press and hold the [SEL] key for two seconds.
[ ANA]
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,,_:' Input signal code (Setting range: 1 to 16)

[Description]

* This parameter is used for selecting input signals. Input * Input signals and codes
signal varies depending on the sensors (2 types below). (D Input signals code table
Set a code that corresponds to the sensor you use. _ Code
. . Type Input signal
Typel  : Thermocouples (9 kinds of signals) F-nc
Resistance bulbs (1 kind of signal) Resistance bulb (RTD)
Typell : Voltage, current * Pt 100 1
« Input signals can be selected within the same type. Itis Thermocouple
impossible to select input signals of a different type. *J 2
* For type I, when changing from the voltage input to the K j
current input, connect the supplied resistance of 250 Q | ) : s
between terminals 2 and 48 aswell as changing the code. < 6
When changing from the current input to the voltage in- .1 ;
put, remove the resistance of 250 Q as well as changing .E 8
the code. oN 12
« PL-II 13
[Note] I 1t05V, 4 to 20mA DC 16
After changing the codes, power off the controller, and then
power it on again.
etting example anging from thermocouple K to thermocouple T in Type
Sett le] Ch f th le K to th le T in Type |
Display Operating procedure
{ "-15312 1. Pressand hold the key for three seconds.
: ”'; P will be displayed on the PV display.
58
P-nd 2. Pressthe [N key to display P -
F ':1% 3 Press the key once.
T The current setting ( 3 ) flashes on the SV display.
F"r@' 4.Pr%sthe or [N~ key todisplay 7.
F-nd 5,Pressthe key once. 7 will stop flashing and will be registered for P -~ 2. After that, the
4
' controller will operate with the kind of input signals being thermocouple T.
{ ’Lé%g . If you want to display the operation status, press and hold the [SEL] key for two seconds.
[ apa]
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Selection °C / °F (Settins: °C / °F)

Setting the the measuring range (Input range) (Setting range: -1999 to 9999)

[Description]

» These parametersis used for setting the lower and upper
limits of the measured range and unit of temperature.

¢ A decimal point position can be set in the parameter of
P-dP.

* For the current and voltage inputs, &, { and £ can be set
for - 4P, and for other inputs, & and { can be set for
P-dP.

» Seetheright table for input range.

44

@ Input range table (Standard range)

Range With / without Range With / without
Input type (°C) a decimal point (°F) a decimal point
o CR*
0 to 150 (¢] 32 to 302 (¢]
0 to 300 (e] 32 to 572 [e]
Resistance 0 to 500 (0] 32 to 932 (0]
bulb JIS Pt100Q2 0 to 600 (0] 32 to 1112 X
(IEC) 50 to 100 o 58 to 212 o
100 to 200 (0] -148 to 392 (¢]
150 to 600 (e] -238 to 1112 X
150 to 850 X -238 to 1562 X
J 0 to 400 o 32 to 752 o
J 0 to 800 o 32 to 1472 X
K 0 to 400 (¢] 32 to 752 (¢]
K 0 to 800 o 32 to 1472 X
K 0 to 1200 X 32 to 2192 X
R 0 to 1600 X 32 to 2912 X
Thermocouple B 0 to 1800 X 32 to 3272 X
S 0 to 1600 X 32 to 2912 X
T -150 to 200 (¢] -238 to 392 X
T -150 to 400 (o] -238 to 752 X
E 0 to 800 (e] 32 to 1472 X
E -150 to 800 o -238 to 1472 X
N 0 to 1300 X 32 to 2372 X
PL-II 0 to 1300 X 32 to 2372 X
Direct-current 1105V DC —1999. to 9999
voltage (Scaling is possible)
* O: with
X: without

* For 4 to 20 mA DC input, connect aresistance of 250Q2 between
terminals @ and (8 to change the input to the 1 to 5V DC input.
[Note]
The input accuracy is+0.5%FSt1 digit except the cases shown
below.

Thermocouple R at 0 to 400 °C:] Inthisrange, this controller may
display a wrong process value

Thermocouple B at 0 to 500 °C: e of the charateristecs of
the sensor.
Other kinds of thermocouples:  £0.5% FS+ 1 digit+1°C



[Setting example] Changing the measuring range from 0°C to 150°C to -100°C to 200°C (Pt100) ————

Display Operating procedure
{ h’ﬁg 1. Pressand hold the key for three seconds.
: ”';‘ P will be displayed on the PV display.
50
F-5L 2.Pressthe key to display -5} .
n
Ll
F- ii'._' 3.Pressthe key once.
- The current setting () flashes on the SV display.
-C) i o
If'_ ﬁ,_',"f,f 4.Pressthe or key to display - {Z0.
p-g) 5_Pr%sthe key once. - {70 will stop flashing and will be registered for -5} .
]
p-on 0. Pressthe [N key to display P-cifonthe PV display.
50
P-E ',';,'f [ .Pressthe key once.
~{30] The current setting ( {55 ) flashes on the SV display.
P-g_,.';_}{ 8. Pressthe[Z~] or [N"] key to display 201.
LIl
[T O, Pressthe[SEL] key once. 2117 will be registered for - §14. After that, the controller will operate
= with the measured range being -100°C to 200°C.
yog 10, 1f you want to display the operation status, press and hold the [SEL] key for two seconds.
2oig
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5~ =11 | Decimal point position (Settings: 0/ 1/ 2)

[Description]

« Thisparameter is used for selecting the decimal point po- Related parameters: - 51 (page 44)
sition for the PV (Measured value). P -5l (page 44)

(o iu}
LAY

L "0" (No digit after decimal point)
L "1" (1 digit after decimal point)
"2" (2 digit after decimal point. This is valid only for the voltage and current inputs)

[Setting example] Changing the decimal point position setting from 0 to 1

Display Operating procedure
{ "_;75:’_"‘_,, 1. Pressand hold the [SEL] key for three seconds.
= o will be displayed on the PV display.
2
50
o_ i
/ ag Z.He&the key to display P - 4P.
F- ::{g s 3. Press the [SEL] key once.
" The current setting ( 7 ) flashes on the SV display.
P 4. Pressthe X key to display .
A
F'-dFj 5. pressthe key once. ! will stop flashing and will be registered for P- 4P. After that, the
' controller will operate with one decimal point position displayed.
{ :45%2 0.1t you want to display the operation status, press and hold the [SEL] key for two seconds.
[ ANE]
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J

,'_,' ,_",' ;- | PV (Measured value) offset (Setting range: -10 to 10%FS)

[Description]
 With thisfunction, predetermined value is added to the in- » Thezone controller operates at the displayed PV (the value
put reading. This parameter is used for adjusting the zone to which the PV offset value is added).
controller'sindication so that it becomes same as the one
of the other instruments like recorder.

[Setting example] Adding the PV offset value of 5°C to the input value of 1200 °C

Display Operating procedure
.’.’E'_'u’:'_'g 1. Pressand hold the key for three seconds.
S o will be displayed on the PV display.
]
)
50
PULF 2.Pressthe key to display P/F.
n
Ll
F’U,’lﬁ, 3.Pressthe key once.
ont
i The current setting ( 7 ) flashes on the SV display.
PUTE) 4. Pressthe [ or [<7] key to display 5.
PURF 5. pressthe key once. 5 will stop flashing and will be registered for PL{TF. After that, the controller will
2 operate so that the value to which the offset value of 5°C is added can be brought close to the set value.
r’u‘:;u‘:'_,% ©. If you want to display the operation status, press and hold the key for two seconds.
ooy
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SV (Setting value) offset (Setting range: -50 to 50%FS)

[Description]
 Withthisfunction, predetermined valueisadded to the origi- * Alarm judgment is made by the displayed SV to which
nal SV. This parameter is used to eliminate the offset that the SV offset value is not added.
occursin performing P control.
 The zone controller operates based on the SV to which the
SV offset valueis added.

[Setting example] Adding the SV offset value of 9°C to the currently set value

Display Operating procedure
489 1. press and hold the [SEL] key for three seconds.
508 . . )
5 P will be displayed on the PV display.
58
SUDF 2. Press the N7 key to display SUEE-
Ll
S 3. Press the [SET] key once.
-nk
i The current setting ( ) flashes on the SV display.
ST 4., press the [ X ] or [~ key to display §.
cunE 5. Press the[SEL] key once. g will stop flashing and will be registered for 5}{F . (The displayed
3 SV remains unchanged.) After that, the controller will operate at the SV value to which the SV
offset value of 9°C is added.
[T O.I1f you want to display the operation status, press and hold the[SEL] key for two seconds.
500
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I

;- = - | Time constant of input filter (Setting range: 0.0 to 900.0 seconds)

[Description]
* Thisparameter is used for reducing the fluctuation of in-
put signal (filter function).
For example, when the input filter constant is set to 5
seconds, the PV changes as shown in right figure while
input changes from 0 to 100% suddenly. It takes 5 sec-
onds for the PV to change from 0 to 63.2%.

[Note]
The factory default setting is 5.0 (5 seconds). Do not
change this parameter aslong as changing is not of abso-
lute necessity.

Input

filter

PID

— Control output

100 -

63 -

(%)

PV display

\ 4

5 seconds

—

[Setting example] Changing the filter constant from 5.0 (5 seconds) to 10.0 (10 seconds) ——

Display Operating procedure
M99 1. Pressand hold the key for three seconds.
1500 . ) ,
p will be displayed on the PV display.
2
58
P-df 2. Pressthe 7] key to display P- 4F.
11
P -,%'F’ 3.Pressthe key once.
- The current setting ( 55 ) flashes on the SV display.
- i [l
P _;%é ] 4.Pre£sthe or key to display {21.
F-dF 5.Press the key once. {7 will stop flashing and will be registered for P - 4F. After that, the
mn
== controller will operate with the filter constant being 10.0.
:"Lg_,g . If you want to display the operation status, press and hold the [SEL] key for two seconds.
[ HiE]
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,'_ ,n,,_:' Alarm types (Setting range: 0 to 34) (Option)

[Description]

» These parametersis used for selecting the operation types

of Alarms1and 2.

o Alamlisactivated inthesameway asAlarm2 except for codes
1210 15. (Codes 12to 15 cannot be sdlected for Alaml )

* When any code of 12to 15is selected for Alarm 2, Alarm 2
isactivated and Alarm 1is canceled. "Alarm hysteresis’,
"Delay time", and "Alarm latch" can be selected inAlarm 2

settings.

» Thedisplay of the parameter inwhich theadarm vaueis set
varies depending on the alarm operation types.

[Note] Alarm set value and alarm operations

Alarm set value (AL)
Plus setting Minus setting
Upper AT Disabled
limit
Absolute °
value
Lower o AL Disabled
limit
0
AL
Upper —~ =
limit A AL A
Deviation sv sv
value AL
Lower | 7] — —]
limit A A AL
sV sV

[Setting example] Changing the alarm type of Alarm 2 from upper-limit deviation to the upper-limit deviation with hold

[Note]

* Since the alarm set value may change after changing the
alarm operation types, be sure to set the alarm set value
again.

* After changing the alarm operation types, power the controller
off, and then on.

¢ Setting code O indicates "No alarm".

Related parameters: A (kY , AdhY (page 63)
A laP , AdaP (page 64)
AL, ALZ (page 26)
di4{,dl4c (page59)

Display Operating procedure
l"-fS,'_'g 1. press and hold the [SEL] key for three seconds.
— £ will be displayed on the PV display.
2
50
HL:":',':;_' 2.Pressthe key to display AL
AL f:'tg 3. Press the [SEL] key once.
T The current setting ( 5 ) flashes on the SV display.
HU}% 4.Pr$sthe key to display 5.
ALnZ 5. Pressthe [SEL] key once. § will stop flashing and will be registered for AL 12 . After that, the
g controller will operate with Alarm 2 of upper limit deviation with hold.
{ :-l‘::g 0.1 you want to display the operation status, press and hold the[SEL] key for two seconds.
[ ARE)
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[Alarm type list]

The table below shows the meaning of symbolsin the following operation figures.

Alarm 1 Alarm 2
Alarm type -
Display symbol Screen name Display symbol Screen name
0~15 ALl Set value of Alarm 1 AL2 Set value of Alarm 2
Al-L Lower-limit of set value of Alarm 1 A2-L Lower-limit of set value of Alarm 2
16-31 Al-H  |Upper-limitof setvalue of Alarm 1| A2-H | Upper-limit of set value of Alarm 2

e Alarm 1 isactivated in the same way asAlarm 2 except codes 12 to 15. (Codes 12 to 15 cannot be selected for Alarm 1.
If any of them is set, it is recognized as code O, which indicates "No alarm™. )
* When any code of 12 to 15 is selected for Alarm 2, Alarm 2 is activated and Alarm 1 is not raised. "Alarm hysteresis”,
"Delay time", and "Alarm latch" can be selected in Alarm 2 settings.

thisis not abnormal.)

¢ Alarm codes for standard types

The display of the parameter in which the alarm value is set varies depending on the alarm operation types.
Since the alarm set value may change after changing the alarm operation types, confirm the alarm set value. (Note that

ALM1 | ALM2 | Alarm type Operation figure ALM1 [ ALM2 | Alarm type Operation figure
0 0 No alarm PV 11 11 | Range upper and | Aln, ALn
lower limits deviation [ : i
1 1 Upper-limit [ | (ALM1/2 indepen- I H I PV
Absolute absolute value Pv Range dent operation) sV
value Aln alarm p
alarm . Range upper |—|
2 2 Lower-limit | | | v - 12 |and lower limits PV
absolute value ALn absolute value AL2 ALL
R ] L AL2 ALl
Upper-limit l_l ange upper an I
3 s absolute value PV - 13 | lower limits |_!_|
(with hold) ALn deviation . PV
4 4 Lower-limit | | L
absolute value PV Range upper limit Pt
(with hold) ALn - 14 | absolute value and '—i—l
5 5 , Aln lower limit deviation L PV
Deaton Upper-limit T, sv_Au
value deviation sv 15 , ALL
alarm ALn ” Range upper limit =
6 6 Lower-limit |_|<—>: v deviation and lower | i l v
deviation sv limit absolute value AL2 SV
ALl ALl
7 7 Upper and lower, |_|<—n>§<—n>|_| )
limits deviation o PVl e Timer codes
8 o .
8 Upper-limit :<A_Ln,|_| ALM1 | ALM2 | Alarm type Operation figure
deviation (with hold) L PV
Y
Aln ; i Di f
9 9 Lower-imit | [T e Timer | 32 32 ON-delay il ! "
deviation (with hold) ' PV timer '
SV |<—>
10 10 | Upper and lower Aln | Aln dLyn
limits deviation | |‘_"‘_'|. | PV Di
(with hold) sv 33 33 OFF-delay
. ALM !
timer |
dLYn
o —f§ ¥
34 34 ON/OFF- ALM | |
delay timer r T
dLYn dLYn

o1




» Alarm codes with dual set values

52

ALM1 | ALM2 | Alarm type Operation figure ALM1 | ALM2 | Alarm type Operation figure
Range upper |_|
Upper and | | T
Upper| 16 16 | lower limits pony pou Y Range| 24 | 24 |and lower limits AL a7
and absolute value AL A2-H alarm absolute value A2-L A2-H
lower
- Al-L  ALH AL-L  AL-H
limits 17 17 ppper and'loyver A2L | A2H Range upper 1 AL A2-H
alarm limits deviation |_|<—>-<—>|_| v 25 25 and lower i_i_i
sv limits deviation . PV
U limit AL-L sV
pper limi A2-L AL-L
18 18 |absolute value and |_|‘_’i I I PV Rarlge upper 1 AL
lower limit deviation sv  ALH 26 26 limit absolute =
A2-H value and lower | ! | PV
Al-H limit deviation sv 2;»:
Upper limit  A2-H .
19 19  |deviation and lower L PV R AL-H
limit absolute value NI | a_ngc;je upper LAz
27 27 Im(;t| eVIaIFIO'I‘tl I_i_I
Upper and lower 1 and lower fimr L PV
20 | 20 | limits absolute L o Y absolute value sV
value (With h0|d) A2-L A2-H Range upper and
U dl AL-L - ALH 28 28 |lower limits absolute] [ | PV
-pp.er anA o_wer A2-L | A2-H . Al-L Al-H
21 | 21 |limitdeviation | [ Je—we——] ] oy value (with hold) A2-L A2-H
(with hold) sv ALL  ALH
Upper limit absol Aol 29 | 29 Rlag\?:ellj'plii)::i?snd e nane
pper limit absolute A2-L |—|—|
22 | 22 |valueandlovermt| > oy deviation (with hold) i PV
deviation (with hold) sv Al-H sv
A2-H
AL-H Range upper limit :gt
Upper limit deviation :‘ﬁH’l_I 30 30 |absolute value .=
23 23 [and lower imit absolute L PV and lower limit I ! | v
value (with hold) sV deviation (with hold) sy ALH
Range upper limi . 22::.
deviation and lower >
31 31 limit absolute | | I Py
value (with hold) ALL gy
A2-L

dLYn: The delay time of Alarms 1 and 2 or timers 1 and 2

ALn: The set value of Alarms 1 and 2

AL1: The set value of Alarm 1
AL2: The set value of Alarm 2
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[Description]

Selecting ramp-soak execute type (Settings: 1/ 2 / 3) (Option)

« The ramp-soak execute tyoe become effective when the [Note]

ramp-soak operation is changed from fF to rLin . * The change of the ramp-soak execute type are not effective
* Setting range if they are changed during RUN or HOLD.
{ : Performs 1st to 4th segments. » Types 1 and 2 cannot run one after another.
2 Performs 5th to 8th segments. e Once 5, - {1057 -F areset, when the SV limiter is set
3 : Performs 1st to 8th segments. the set values of §7- {to §,7-8 are not changed, but

SV

the SV displayed during ramp-soak operation is affected
by the SV limiter.

SV-3

SV-5 Sv-7

4 ramp-soak operations (PTn=1)

WY

[Setting example] Changing the ramp-soak execute type from 1 to 3

8 ramp-soak operations (PTn=3)

Display Operating procedure
{ ’Lé%g 1.Pressand hold the key for three seconds.
— o will be displayed on the PV display.
P
50
P 2. Pressthe [N7] key to display P .
1
[
F’n"n’ A 3.Pressthe key once.
' The current setting (¢ ) flashes on the SV display.
F':':g’ 4.Pressthe key to display 3.
F’l'n} 5.press the [SEL] key once. 7 will stop flashing and will be registered for P . After that, the
controller will operate in ramp-soak type 3
{ ’Léng 0.1t you want to display the operation status, press and hold the [SEL] key for two seconds.
[ HiE]
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[Description]

5 ," ,':,' ," Ramp-soak status display (Display only)

5;_-. - ,’ to 5 -, - E,' 1st to 8th target SV (Setting range: 55-1 to 55-4 ) (Option)

rni_llrno_|, , , _ : .

NI ) s | 1stto 8th ramp segment time (Setting range: 0 to 99h 59min) (Option)

r ,".' ,' 5 to ,'- ,",' E,' 5 1st to 8th soak segment time (Setting range: 0 to 99h 59min) (Option)
,",',_-,,:,' Ramp-soak modes (Setting range: 0 to 15) (Option)

By these parameters, the SV (Set value) are automati-
cally changed over time according to the patterns set in
advance as shown in the figure below. A maximum of 8
ramp-soak segments can be set in each zone controller.
Thefirst ramp starts from the PV (Measured value) just
before performing the program.
The program can also be started at power-on automati-
cally (Power-on start function).
A maximum of eight ramp-soak segments can be set. It
is also possible to set 4 ramp-soak segments twice in-
stead.
If the following parameters are changed under ramp-soak
operation, the ramp-soak pattern is changed to the new
setting.

«Su- {to5s-8

[l irtof 1B

M i5to/ 185

* flod

SV“
Up to SV-8
A

Y

L

Sv-1
SV-4

1st

1

1

1

1

1
R J

1

i
I
T
i
! 1
ramp : soak : ramp soak :ramp
|
|
i
|
|

ist | 2nd | 2nd |3rd! 3rd | 4th | 4th |

i
soak i ramp | soak!
1 1

SV-5

[Parameters]

In order to execute these functions, it is necessary to set
the programsin advance. To set the programs, set the SV
(Setting value) and time desired for the parameters shown
in the table on next page.

Related parameters: P (page 53)

FPrali (page22)
Su-L (page58)
S4u-H (page 58)

SvV-7
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TM1r TM1S

TM2r

TM2S

TM3r

TM3S TM4S!
T™M4r |

-l

-==% Up to TM8S, TM8r

Y

-
%

Y

L

4 ramp soaks (PTn=1)

4 ramp soaks (PTn=2)

\ 4

8 ramp soaks (PTn=3)



Parameter Name - Factory R ‘
display symbol Description default settings| emar
LT Rl | STAT | Current program | Displays the ramp-soak current status. O
status This parameter is only for display, and cannot set anything.
ofF: OFF
{-rP to [J-rP:Underthe 1st to 8th ramp operation
{-GF to 5-5F: Underthe 1st to 8th soak operation
. No
F d: Ends the program symbol
Sa-1 | sva 1st to 8th Sets the target value (SV) of each ramp segment 0%FS [aPPears
to to target SV (Setting range: Gy - L 0o 5.5 - H) when
Su-8 | svs the
i ramp-soak
Far T™M1r 1stto 8thramp | Sets the ramp time for each segment 0.00 model
‘_E‘ to segment time (Setting range: 0 to 99h 59min) is not
T N8r | T™™er selected.
i TM1s | 1stto8thsoak | setsthe soak time for each segment 0.00
to to segment time (Setting range: 0 to 99h 59min)
FTHES | T™8s
n od Mod | Ramp-soak mode | Selects the modes of ramp-soak function. 0
Set to "0" under normal conditions

[MODE code list]

[Description of functions]

MOD| Power-on start |Output at the END| Output at OFF |Repeat operation| 1. Power-on start: The ramp-soak operation starts to run
0 OFF Continuous control | Continuous control OFF from the current PV value.
1 OFF Continuous control | Continuous control ON .
> OFF Coninuous contol| Standby mode OFF 2. Output at END: The output status at the END of the
3 OFF Continuous control | Standby mode ON ramp-soak operation.
4 OFF Standby mode | Continuous control | OFF 3. Output at OFF: The output status while the ramp-soak
5 OFF Standby mode | Continuous control ON L
operation is set to OFF.
6 OFF Standby mode | Standby mode OFF
7 OFF Standby mode | Standby mode ON 4. Repeat operation: This function makes the ramp-soak op-
8 ON Continuous control | Continuous control OFF eration to continue after one cycle of ramp-soak opera-
9 ON Continuous control | Continuous control ON P P
10 ON Continuous control| Standby mode OFF tion |scomp'l eted"At the_a/ent of R'epeat operation: OFF,
11 ON Continuous control| Standby mode ON the SV that is setin the final cycleis kept.
12 ON Standby mode | Continuous control OFF
13 ON Standby mode | Continuous control ON *
Standby mode:  Output: control output OFF or -3%
14 ON Standby mode | Standby mode OFF Y P P 0
15 ON Standby mode | Standby mode ON Alarm: OFF
Control: OFF
=TT Cant ated 7" aET
- an be repeate . [Ramp]
H \ The segment in which the set value changes toward the tar-
a sv-4|
\ ‘ get value.
Ath soak
‘\‘ [Soak]
‘\ V2 m The segment in which the set valueis alwaysthe target value
\ 2nd soak ramp .
\ and remains unchanged.
\ 3id ramp\SY-3
Power-on Ysv-1 / ndramp 3rd soak
start
\ 2st s0al
pv [~ lstramp

TM1r TM1S TM2r TM2S TM3r TM3S TM4r TM4S
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A
« The segment in which both the ramp time and soak time 200t
areset to "0" is skipped. 1
[EX] 100 g g g g g gy ey
SV-1: 50 SV-2:200 SV-3:100 S Do
TM1r:0.10 TM2r:0.00 TM3r:1.00 PV : : Py
TM1S:005  TM2S000  TM3S0.75 TMIr TMIS ™I T3S
» The SV limit function is valid even while the ramp-soak 4 . : Pattern of the program
operation is running. sv1L -------- \ /

Although the set value (SV-n) remains unchanged, the  §5-H-—------+
SV under ramp-soak operation is affected by the limit
function. Therefore, the patternis as shown in the figure

Peattern that is affected
/ by the SV limit function

U — R

on right, and it may not change according to the original SV I : !
set time. Su-bf A [ TN
pv ! : : | )
SV-3+ i | ; | N
| t™ir | Tmis | Tm2r| TM2S|  Tma3r
I T 1 T 1 |
[Setting example] Setting the 1st target SV to 400°C
Display Operating procedure
{ ﬁ?g 1. Press and hold the [SEL] key for three seconds.
— o will be displayed on the PV display.
[
50
SE-I_:: 2. Pressthe[N"] key to display 55 - .
Ll
5:.':1’._«: 3. Pressthe[SEL] key once.
- The current setting ( 7 ) flashes on the SV display.
5';.1;’{ 4 Pressthe (2] key to display 425
LI LY,
5"{,71.4' 5. Pressthe [SEL] key once. 41 will stop flashing and will be registered for 5.5 - /.
JA] ]
{ :-lS'J:'_,g 6. 1f you want to display the operation status, press and hold the [SEL] key for two seconds.
[ AyE]
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F’ I ,’ Specifying control action, and output direction at input burn-out (Setting range: 0 to 19)

[Description]
* This parameter specifies action (Single/Dual and Heating/ « Control operation code table

Cooling), and output d|.rect| on at input burn-out._ cote| o Control action Burn-out output*
» The standard model (single output) or the heating/cool- (P-n1) Output 1 | Output2 | Output1 | Output 2
ing control output (dual output) are available. 0 R Lower limit
) everse -
* There is defference of hardware between the standard 1 | standard Upper limit
model and the heating/cooling control output model. Set 2 (single) | Direct Lower limit
. . 3 Upper limit
the code that is applicable to your controller. 2 Lower fimit
« In general, reverse action is applyed for the heating 5 . Upper imit| -0er fimt
. . . . everse —
process and direct action is applyed for the cooling 6 Lower limit Upper limit
process. 7 Direct Upper Ifm!t
8 Lower limit -
—— Lower limit
9 . Upper limit
Direct —
10 Lower limit Unper limit
11 | Heating Upper limit PP
o 12 | /Cooling Lower limit N
* “Burn-out output” means the output direction 13 (dual) Upper limit Lower limit
. Reverse —
at input burn-out. 14 Lower limit .
o L Reverse —— Upper limit
* The lower limit of a burn-out output indicates 15 Upper limit
. Lower limit
that output is set to OFF, or 4mA or less. The ig U(:)V;z |:$:t Lower limit
upper limit indicates that output is set to ON, 18 Direct Lower limit
—— Upper limit
or 20mA or more. 19 Upper limit

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

Display Operating procedure
."-l%g 1.Pressand hold the[SEL] key for five seconds.
— P twill bedisplayed on the PV display.
F-nl
i
P-q’!: 2.Pressthe key once.
e The current setting (J ) flashes on the SV display.
P'r(;: 3.Pre£stheorkeystodisplay3.
P-q! 4.Pressthe key once. 3 will stop flashing and will be registered for 7 - { . After that, the
3 controller will operate with the "Direct/Upper limit for burn-out output” selected.
[OTT] 5. If you want to display the operation status, press and hold the[[SEL] key for two seconds.
1500
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L - L | SV (Setting value) lower limiter (Setting range: O to 100%FS)

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

[Description]
» These parameters set the setting range of the SV (Setting
value).
 Boththe 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 (55 -4, 50 -1 ) canbesat
within the range of themessuring values (F' - 51, P - §i1).

Measured value
(PV)

A A A A A

Lower limit of SV lower Setting value SV upper  Upper limit of
measuring range  limiter (sv) limiter ~ measuring range
(P-SL) (SV-L) (SV-H) (P-SU)

I I I
I I
I I
— ]

Setting range of the SV (Setting value)

1
1
1
1
1
1
1
1
1
[ >
-

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

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

[Note]

» Before setting the parametersof 54 -4 and 55 -1, besure
to set the following parameters.

* Setting the lower limit of the measured range (P - 51)
« Setting the upper limit of the measured range (P - 511)
* Setting the decimal point position (F - 4F)

 After changing the parameters of -5, P-5H, and

F - 4P, power off the controller, and then on. Then, set the pa-

rametersof 5,5 -H and 5,5 -1 again.

Before setting the SV, set the parameters of 5 -H and

So-L.

e Besuretosatthevaluesof 55 -Hand 5. -1 sothat 5 -H

islarger than 5 -1 or § -H isthesameas 5, - L.

Although the displayed SV isaffected by the limiter imme-

diately after setting 5.5 -H and 5, -1, the set values of

So- 1to 5 -5 arenot affected.

» When the SV limiter is set during ramp-soak operation or
switching the SV with the DI 1 function, the SV (SV0) that
isset manualy 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 orgina SV, the zone
controller operates with the SV 0 affected by the SV limiter.

Display Operating procedure
.’5,'_"’_,, 1. pressand hold the[SEL] key for five seconds.
[
50 B twill bedisplayed on the PV display.
F-nl
0
SJ"_HH_: 2.Pre$sthe key to display 5,7 - M-
LA
S ;'.:jr 3.Press the[SEL] key once.
S The current setting ( 450 ) flashes on the SV display.
So-H 4 pressthe or keysto display {o1.
.!'UE I
Co-H 5. Pressthe[SEL] key once. {75 will stop flashing and will be registered for 5.5 - M . After that, the
il upper limit of the SV will be 100°C.
{ ".:'l_'u: O.1f you want to display the operation status, press and hold the[SEL] key for two seconds.
[(JAjn]
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[Description]

ON-delay alarm

» With thisfunction, theaarm relay is closed after the pre-

determined delay time. (See operation D shown in the

figure below.)

* |n case the cause of the alarm is solved within the delay

time, the alarm relay isnot closed. (See operation 3 shown

in the figure below.)

» The alarm relay is opened regardless of this parameter.
(See operation (@ shown in the figure below.)

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

ON
Alarm
operation  OFF

Alarm relay ON

operation under
normal conditions

Alarm relay ON
operation during
ON-delay OFF

* In casethe alarm is set to OFF during standby, the ON-
delay operation performs again when returning to RUN.

« When the delay timeis 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), there-
lay isclosed inthe set time after DI inputisset 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. Therelay isclosed in the set time after DI input is
set to OFF.

» When the ON/OFF-delay timer isselected (ALMn = 34),
the timer is activated while the DI input stays either ON
or OFF.

[ |
)N (
(r
(o

ON
Dl input
OFF

Relay output ON
alarm LED
OFF

De-energized ON
output LED
OFF

Setvalue: T -l
Timer display 1\

0

ON
Dl input
OFF

Relay output ON
alarm LED
OFF

Invert output ON
LED

Setvalue: T

Timer display 0

» The timer display function shows the remaining time of
timers1 and 2.
* The sat timeis counted down whilethe ON or OFF timer is
activated.
» While the ON timer is activated, the alarm relay is closed
when the remaining timeis 0. While the OFF timer is acti-
vated, thealarm relay is opened when the remaining timeis 0.

<—— Displays the remaining
time (seconds)

* ON-delay timer operation

T
-

* OFF-delay timer operation

1 1 T 1 1 1 1
| > b |

N O

I

:dLYn(n=1/2)

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

Display Operating procedure
{ :"522 1. pressand hold the [SEL] key for five seconds.
== P - ¢ will be displayed on the PV display.
F-nl
]
gLyl 2. Pressthe[SZ] key to display dL 4 !
Ll
dil .UL’!: 3. press the [SEL] key once.
5 The current setting (7 ) flashes on the SV display.
dL-%",_"’{- 4. pressthe or keysto display 3-
gLyt 5_Pre£s the[SEL] key once. 37 will stop flashing and will be registered for 4L 4 {. After that, the
n
= controller will operate with the ON-delay alarm being 30 seconds.
{ :'fgg_'g O.1f you want to display the operation status, press and hold the [SEL] key for two seconds.
[ ayE]
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[Setting example] Changing the detecting current of heater break from 8.0 A to 9.0A

Display Operating procedure
{ H;?_'g 1. Pressand hold the key for five seconds.
— P~ { will bedisplayed on the PV display.
F-nl
]
,y?-. 2.Pressthe key to display Hh-
LI
h ér 3. Press the[SEL] key once.
e i The current setting (87 ) flashes on the SV display.
g 4. Pressthe [ or [~ keysto display 9.
.’5’“ L
Hh 5.Press the [SEL] key once. 97 will stop flashing and will be registered for Hk . After that, the
i controller will operate with detecting current of heater break being 9.0A
{ '-‘{53_2 ©.1f you want to display the operation status, press and hold the [SEL] key for two seconds.
(o
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Hysteresis of alarm 1 and 2 (Setting range: 0 to 50% FS) (Option)

[Description]

» Theaarm isdetected in the two-position operation (ON/

OFF). The hysteresis means the difference between the

» Hysteresis can be set for each alarm.

input at ON and the input at OFF. For example, the hys- Alhy
teresis of 5°C means that the range between ON and OFF * ALM1 >
is5°C. 1
» Asto the decimal point position, the setting at - 4P is Y X
respected. ALl
* Upper limit alarm 5°C A2hy
vy ON * ALM2
A
OFF ¢
T Input ¥
AH x
AL2
« Lower limit alarm 5°C
ON
7 3
y OFF
AL — Input
« Range alarm 5°C 5°C
ON
Y & / S
OFF OFF
A A
AL AH

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

Display Operating procedure
i‘l%g 1. pressand hold the [SEL] key for five seconds.
= P-4 { will be displayed on the PV display.
F"n l'
g
HE’hb: 2.Pressthe key to display A2k Y-
AchY|, 3.Preﬁthe key once.
i The current setting ( { ) flashes on the SV display.
RERY 4.Pr%sthe or [N7] keysto display 3.
- 3 o
AIRM 5. Pressthe[SEL] key once. 3 will stop flashing and will be registered for f2hY . After that, the
3 controller will operate with the hysteresis of alarm 2 being 3°C.
."-é%g 0.1t you want to display the operation status, press and hold the [SEL] key for two seconds.
[ RpA]
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[Description]

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

* 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":

ELEE]

T—AIarm latch (1: use, 0: not use)
Alarm of error status (1: use, 0: not use)
De-energized output alarm (1: use, O: 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 larm latch canceling
parameter.

¢ Cancel the alarm latch by DI input.

¢ Cancel the darm latch via communication.

« Theaarm 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

Yy | A breakin the thermocouple sensor
LI o A preak 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 ashort-circuit in the voltage input line.

-
-~
-
—

FRLT |+ Breakdown in the Zone controller

64

» The de-energized output alarm function is used for ener-
gizing or de-energizing thealarm relay to beclosed. While
thisfunction isset 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.

ON
Alarm judgment f 1
OFF
Alarm relay movement ON o
without de-energizing function f l
OFF

Alarm relay movement ON o
with de-energizing function 1 t_

[Note]

» The ON-delay, the alarm latch, and the de-energized out-
put functions can be activated for the error status alarm.

e Theaarm lamps (AL1, AL2) goes on and off according
to the alarm judgment regardless of the de-energized out-
put settings.



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

Display Operating procedure
.",-l%g 1. pPressand hold the[SEL] key for five seconds.
— P -~ {will be displayed on the PV display.
P-nl
g
AZoFf 2. Pressthe[N7] key to display A2aP .
L
AdaP 3.Pr&asthe key once.
n
5 The current setting ( 255 ) flashes on the SV display.
A QZ 4. Pressthe [Z~] or [N7] keysto display § {7 .
[
R2aP 5. Pressthe[SEL] key once. 7 {5 will stop flashing and will be registered for A2 . After that, the
HItH controller will operate with the error status alarm function for Alarm 2 being ON.
.’Lg_'g ©.1f you want to display the operation status, press and hold the key for two seconds.
[l
[ ¥iE]
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F','_,'_' ,’ ,':','-,','_' ,' Upper and lower limits for control output 1 (Setting range: -3.0 to 103.0%)
,':','_ ,': ,:-' : PH,‘: ,:-' Upper and lower limits for control output 2 (Setting range: -3.0 to 103.0%) (Option)

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

A
Upper limit{Lower limit
30 (seconds) f------------ ——
OUT1| PHCL | PLC1 PHC 1 g
ouT2| PHC2 | PLC2 Output (TC= 30 seconds)
S o - o PLC D>—
« How the output is limited (maintained within the limit or

breaks the limit) is set in the parameter of P LT . O nput  100(%)
* When flammability is controlled by turning the gas on

and off, this function can avoid flashing.
Related parameters: [ (page41)

Prur (page67)

(Minimum ON pulsewidth [seconds] )= P2 I { x 1T0((:)
(Minimum OFF pulse width [seconds] ) = 0 1000 PHL {0 x 1T°CO

I Cycletime

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

Display Operating procedure
:’:'lgg_'g 1. pressand hold the[SEL] key for five seconds.
— P~ ! will bedisplayed on the PV display.
F-nl
i
PEL 2. Pressthe [N7] key todisplay PLE |
[E1T]
Pl Eé_ 3.Pressthe key once.
-
- The current setting (254 ) flashes on the SV display.
PLL f 4 pressthe [~ or [N7] keysto display {37 .
- 100
P! 5. Pressthe[SEL] key once. 177 will stop flashing and will be registered for PL L . After that, the
ihh controller will operate with the output lower limit being 10%.
{ L{S 3_'2 6. If you want to display the operation status, press and hold the [SEL] key for two seconds.
{
[ AyE)
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L) | Output limit types (Setting range: 0 to 15)

[Description]

* This parameter sets whether or not to maintain the value

within the limit when the output val ue increases up to the beUT Output 1 Output 2

limit set value. Upper limit | Lower limit | Upper limit | Lower limit

0 103% -3% 103% -3%

Output value 1 103% Limit 103% -3%

(beyond the limit) 4 2| Limit 3% 103% ) -3%

103% |ommmmommeeee 3 Limit Limit 103% 3%

o 4 103% -3% 103% Limit

PHC  Breaking the limit” | 5 103% Limit 103% Limit

AN 6 Limit -3% 103% Limit

| Limit 7 Limit Limit 103% Limit

- : 8 103% 3% Limit 3%

Limit | o | 103% Limit Limit -3%

i 10 Limit -3% Limit -3%

PLC_ N ! 11 | Limit Limit Limit -3%

Breakingithe limit 12 | 103% 3% Limit Limit

4 PHC Outputhalue 13 193% Li;nit L?mit L@m?t

3% | PLC (under the limit) 14| Limit 3% Limit Limit

15 Limit Limit Limit Limit

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

Display Operating procedure
{ :-l‘.f,'_,g 1. press and hold the key for five seconds.
— P - ¢ will be displayed on the PV display.
F"n l'
g
PLUT 2. Pressthe[N7] key to display PLLT .
L
PE:'J:‘.; 3.Pre£sthe key once.
vl The current setting () flashes on the SV display.
F'L’U.‘.; 4.Pre£sthe or [\ keysto display 5 .
-’l L
Prur 5. Pressthe [SEL] key once. {5 will stop flashing and will be registered for LI . After that, the
i3 controller will operate with outputs 1 and 2 maintained within the upper and lower limits.
a9 ©.!f you want to display the operation status, press and hold the key for two seconds.
500
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l:u'_”' l' , ,;,,'_,',",_:' 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

Display Operating procedure
{ :-i_%g 1. pressand hold the [SEL] key for five seconds.
= P - ¢ will be displayed on the PV display.
P-nl
i
alil ! 2.Pressthe key to display olif {.
c38 The output value will appear in the SV display.
yag 3.if you want to display the operation status, press and hold the[SEL] key for two seconds.
500
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RCJ (Cold junction compensation) (Setting range: ON/OFF)

[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).

* Set this parameter to OFF under the conditions that the
RCJis not needed, such as when the RCJis performed
outside of the zone controller or when the temperature
deviations are recorded.

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

Display Operating procedure
:"f%g 1. press and hold the key for five seconds.
[
508 P- 1 ¢ will be displayed on the PV display.
P-nl
g
Lo 2. Pressthe[S7] key to display rL.f
an
’-'i‘.“i 3.Pr%sthe key once.
A The current setting (an ) flashes on the SV display.
R 4.Pressthe or [\“]keystodisplay of F .
SEF
d 5,Pr&$the key once. oFF will stop flashing and will be registered for I ,{ . After that, the
of F controller will operate with the RCJ (Cold junction compensation) being OFF .
:’:’:"’55_':;:': ©.1f you want to display the operation status, press and hold the [SEL] key for two seconds.
[ apn]
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,:,’,_,',_",’ 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)

[Description]
« The user-definable functions are independent of the adjust-
ment values. Setting the parameters of A4/}

and AdJ5 to § can return to the factory default settings.

1. Prepare the following devices before adjustment by us-
ing these parameters.
» DC voltage standard generator
1to 5V (for voltage input)
0to 100 mV (for thermocouple input)
* Decade resistance box
100.0 to 400.0 Q (for resistance bulb input)
2.Set the parameter of - [ f to OFF.

3.Apply avoltage that is equivalent of 0%.
If thereis an error large enough to impair its accuracy, set
the parameter of Fd 0 . (Seetheright exampleto set
Adul.

4. Apply avoltage that is equivalent of 100%.
If thereis an error large enough to impair its accuracy, set
the parameter of Fd/5 . (Seetheright exampleto set
Adud5 )

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

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 Ad 0 to"1".
Set the parameter of A5 to"-2"

Therefore;

{Reading at input of 0°C: 0°C
Reading at input of 400°C: 400°C

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

Before adjustment  |Adjustment value After adjustment

Display at input of 0°C: -1°C | Hd {{] : 1| Display at input of 0°C: 0°C

Display at input of 400°C: 402°C | [ f {5 : -2 | Display at input of 400°C: 400°C

Setting the parameters of A4/} and Ad./5 to "0" re-
turns to the factory default settings.

Display Operating procedure
l‘-f%g 1.pressand hold the[SEL] key for five seconds.
G508 P-4 { will bedisplayed on the PV display.
F-nl
i
Rdul 2. Pressthe [N7] key to display Aduil .
Ll
RduJd 3. Press the[SEL] key once.
- n -
= The current setting (7 ) flashes on the SV display.
RduJl 4.Presstheor keysto display ! .
- "-
Adun 5.press the [SEL] key once. {will stop flashing and will be registered for Ad. {0 . After that, the
{ controller will operate with the zero adjustment being +1°C.
{ H;ig ©.1f you want to display the operation status, press and hold the [SEL] key for two seconds.
[ AyE]
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DI1 (Digital input 1) operation (Setting range: 0 to 12)

[Description]

e This parameter (DI 1 setting parameter) selects DI func-
tions. Set the DI1to ON to activate the functions.

Setting range: 0to 12

7 = No function

{ = Switchesthe SV.

2 = Control RUN/Standby
3 = Startsthe auto tuning (standard).
Y = Startsthe auto tuning (low PV).
£ =Cancelslatching for al aarms.
£ = Cancelslatching for alarm 1.
1 = Cancelslatching for alarm 2.
g =ActivatesALM 1 relay timer.
0 =ActivatesALM 2 relay timer.

[
{¢ = Ramp-soak operation RUN/RESET

Switching the SV (DI function 1)
 This function switches the SV.

DI1 function DI1 OFF

DI1 ON

Switching the SV | SV set by front operation (SV 0)

SV 1

e 0. - ! of the ramp-soak target SV is used to set the

SV 1

» The SV cannot be changed on the SV display screen

while 5,5 - {isselected.

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

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

However, the SV No. isnot displayed during the ramp-

soak operation.
PV value
(rr (rri
(JAYN] . (JAY N
(rirt Displays O~ _
(LU | alternately.| &
SV

SVNo.

Switching control RUN/Standby (DI function 2)
* RUN and Standby mode is switched by DI1

DI ON : Standby
DI OFF: RUN

e The SV flashes on standby mode.

3=

"

(YR}
11
1L

-

=

The SV flasheson
standby mode.

* The control can also be switched between RUN/

Standby manually.

Select ON or OFF in the parameter for 57 hY (Set-

ting standby).

L7 LY setting screen (the first block)

Display during OFF: RUN mode
CrL
Pl |

afF

Display during ON: Standby mode

CrLu
2 aa

on

¢ The table below shows the relationship between the
RUN and Standby mode switched with a manual op-
eration, DI 1, and ramp-soak operation.

Standby status of ramp-soak operation

OFF

| ON

DI1

Manual setting

OFF ON

OFF ON

DI OFF [RUN __|Standby

Standby | Standby

DI ON |[Standby |Standby

Standby | Standby
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Starting the auto-tuning (DI functions 3, 4)

DI function

DI ON edge|DI OFF edge

AT (Standard)

AT (Low PV)

AT start

AT cancel

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

Cancel the alarm latch (DI functions 5 to 7)

» Thesefunctions can cancel the darm latch while alarms

arelatched by setting the alarm latch function to ON.

Set value of ofy. = | DI1 ON DI1 OFF
5 Cancels the latching
for alarms 1 and 2 K h
Cancels the eeps the
6 latching for alarm 1|, 28
atching for alarm latching
7 Cancels the
latching for alarm 2

Timer operation (DI functions 9, 10)

72

» TheDI can set the ON/OFF of timer while codes 32 to
34 are set in "Setting alarm types' (page 50). For the
operation, see page 50.

Ramp-soak operation RUN/RESET (DI function 12)
» The ramp-soak operation is switched between RUN/

RESET by DI1.

DI ON edge T: RUN

DI OFF edge U: RESET
[Note]

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

» Theramp-soak operation can be a so switched between

RUN/RESET manually.

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

parameter of P operate.

e The table below shows the operations when the DI
changes during ramp-soak operation.

Ramp-soak DI
operation status |ON edge |OFF edge
RUN No change |RESET
RESET RUN No change
HOLD RUN RESET
END No change |RESET

» When the settings are set manually, via communication,
and DI, the settings that are set later are valid.



[Setting example] Changing the SV (SV0) to SV1

Display Operating procedure
{ Ln’%g 1. press and hold the key for five seconds.
[
= P- 1 ¢ will be displayed on the PV display.
P-nl
i
a’f'r,: 2.Pr&ssthe key todisplay di - {.
1]
dc -/ 3. Pressthe [SEL| key once.
-l
= The current setting ( ) flashes on the SV display.
d -1 4. pressthe [A] or [N keysto display :
- "-
de- | 5 Pressthe[SEL] key once. { will stop flashing and will be registered for 4, - {.
6.Short-ci rcuit the Dil terminals. The SV will be changed from SVOto SV1.
oo "/ .1f you want to display the operation status, press and hold the key for two seconds. The SV

value and SV No. will appear aternately.
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1 | Station No. for communication (Setting range: 0 to 255)

[Description]

» Do not set the same number as the set one in other Mi-
cro-controllers.

 See Communication function instruction manua for details.

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

Display Operating procedure
lfg%g 1. pressand hold the [SEL] key for five seconds.
= - {will be displayed on the PV display.
P'l‘l l’
i
EI'nq 2.Pressthe key to display 5 na -
{
S nal, 3.press the[SEL] key once.
- I-
. The current setting ( ¢ ) flashes on the SV display.
5,‘:n,g5f 4.Pr%stheorkeysto display {73 .
-ic
S o 5. Pressthe[SEL] key once. {23 will stop flashing and will be registered for 5/ nq. After that, the
ic3 controller will operate with the station number being 123.
{ '-g %g 0.1t you want to display the operation status, press and hold the [SEL] key for two seconds.
(o
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E,:,,r, Parity for communication (Setting range: 0 to 2)

[Description]
e This parameter sets the parity for communications.
The baud rate is fixed at 9600bps.
o : Odd parity
{ : Even parity
2 : No parity

[Setting example] Setting the even parity

Display Operating procedure
l'-g‘.f;’jg 1. pressand hold the[SEL] key for five seconds.
— P -~ ! will be displayed on the PV display.
P-nl
g
Cafl 2. Pressthe [N7] key to display Lol .
L
r Q'Z 3.Pressthe key once.
- The current setting ( 7 ) flashes on the SV display.
,'_'Q,';: 4-Pr%sthe or [N keysto display ! .
ol 5.Pressthe key once. ! will stop flashing and will be registered for [ 5/7. However, it does
- not switch to the even parity at this point.
499 6 Power off the controller, and then on. The even parity is set now.
1500
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S0 D1
Qar (o) gara
,_,-',':' ,','_-,' to ,_-,',':' ,':' Parameter display mask (Setting range: 0 to 255)
[Description]
« This parameter skips the parameter display by items. * "Parameter mask DSP" in "2-1 Parameter list" (pages 15
* This parameter is used not to display the items that are - 17) shows which parameter is skipped by setting 457
not used, or not to change the settings mistakenly. tod5PF and 4P (ftodP (3.
* Set the total value of the item codes that you want to
skip.

[Setting example] Skipping "I" and "d"
Setting "4+8=12" according to the code table of dSP3

Display Operating procedure
Mag 1.pressand hold the[SEL] key for five seconds.
{300 P- 1 ¢ will be displayed on the PV display.
F"n l'
H
J5F3 2 Pressthe[\“] key to display 45F7 .
n
L
4573 3. Pressthe[SEL] key once.

The current setting ( J) flashes on the SV display.

4 Pressthe or keysto display 7.

d573
',:'Ef
TP 5 Pressthe[SEL] key once. 2 will stop flashing and will be registered for 573 . After that, the
id parametersof . and 4 will be skipped, and will not be displayed.
oo . !f you want to display the operation status, press and hold the key for two seconds.
{5080 '
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3 Troubleshooting

This section explains the judgments and remedies for problems.

Symptoms Possible causes Remedies R%f:;r;ce

1. The display has shown | (D Thesetting of P'- 2 isnot correct for |Set the parameter of P - a2 correctly. Page 43
Hilitior LLLL . theinput signals of sensors or others.

(@ The polarity of the sensor does not match | Correct the polarity of the sensor.
that of the zone controller.
® Input terminals are short-circuited in ther- | Set the parameter of - 2 2 10 3, and check if thetem- | Page 43
mocoupleB orR. (F-nd =4,5) perature around an ordinary temperature s displayed.
(Thermocouples B and R have alarge error around ordi-
nary temperatures. However, thisis not afault.)
@ Theinput signals of sensors or othersdo | Ask to make adaptations on your model. Or |_
not match those of the controller you use. |replace your model with anew one.
(® The connecting cablesfor the sensor areloose, | Tighten the connecting cables. -
® A break or short-circuit occurred in the |Replace the sensor with anew one. Or remove | -
Sensor. the short-circuit.
(@ The sensor or other input devices that are | Replace the sensor or other input devices with | -
connected to the controller have problems.| NEW ONes.
The set value of the parameter of F'- 5§} |Set the parameters again so that the value of | Page 44
is larger than the value of P - 51 . F-51 issmaler than the value of - 51 .
® The measured value is too large or too Set the parameters again so that the difference of | Page 44
small. thesetvaluesof - £} and P - 5} ismadelarger.

2. Er has been dis- | @) Thevaueof P- 5}/ issetto3277°Cormore | Set theparametersof P~ 51 and - 511 again | Page 44
played. for thermocouple and resistance bulb input. | @ccording to the input range table.

@ Themeasured range (P - 5L to P - 5L )isset | Settheparametersof £- 51 and 7 - 51 again | page 44
to 10000 or more for voltage and current input. | SO that the measured range is 9999 or less.

3.A decimal point hasnot | "0" is set in the parameter of P-4 . Set the parameter of P - P to"1" or "2". | Page 46
been displayed.

4. The SV or the set val- | D The parameter of P-5) . P-5l, or |Setdltheparametersagain. (When the set values of the pa- | Page 44
uesof someparameters | - 48 was changed. rametersof P - 51 P - 511 and P - 4 F are changed, | Page 15 to 18
have been changed the set value of each parameter for which "*" is marked with
without any operation. the page 15 to 18 of the Parameter lit, are changed.)

@ Whenthesetvaueof P - §lfislarger than |Set P -dF to "0", and return P - 51f to an|Page44
1000, "1" isregistered for 7 - 7. original value.

5. ON/OFF control (Two-posi- | 0,0 is not set in the parameter of £ Set the parameter of £ to 0.0. Page 28
tion control) has not started.

6. ON/OFF control has | D The set value of parameter H45 isnot | Adjust the set value of parameter 45 to be|Page 31
not function properly. correct. suitable for the device to be controlled.

() The setting of parameter araF isnotcorrect. | Set the parameter anor correctly. Page 40

7. The Micro-controller | D The set values of the parameters 7, J , | Perform the auto-tuning. Page 24
has not controlled prop- and d are not correct.
erly. @ The cycle times are too long. Decrease the set value of the parameters [ [ | Page 41

and [ [ 2 gradually.

® Output is limited. Set the parameters of PLT {, PHL | ,|Page66
PLEZ , and PHEZ again to be suitable for
the process.

@ Output is not limited correctly. Set the parameters of P L{f" again to be stit- | Page 67

able for the process.
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Reference

Symptoms Possible causes Remedies pages
8. Responseistoodow. (Theme | Input filter constant is too large. Decrease the set value of the parameter of | Page 49
sured value changes Sowly.) F-dF.
9. Output changes be- | (1) Some input terminals are short-circuited. | Remove the short-circuited terminals. -
tween ON and OFF, but | (2) The connecting cable for the deviceto be | Connect it properly. -
the reading does not |  controlled are not connected properly.
change. (3 The device to be controlled has powered off. | Power it on. -
@ The output signals of the Micro-control- | Prepare the Micro-controller to be suitable for the |-
ler do not match the input signals of the | deviceto be controlled. Or select the device to be
device to be controlled. controlled to be suitable for the Micro-controller.
10. The keys do not operate. |"1", "2", "4", or "5" isset in the parameter of | Set the parameter of | of to"0" or"3". |Page27
The set vaueof the param- Lal.
eters cannot be changed.
11. The SV cannot be | (3) 1" or"4" issetinthe parameter of L of. | Setthe parameter of | ol to"0","2","3" or |Pag€ 27
changed. g
@ You havetried to set the valuethat isout- | Widentherangeof 5.y -1 to 55 -H . (How- | Page 58
side of the SV limitter (Parameters of | ever, it should be within the set range in the
Su-Lto 54-H). input range table.)
@ You havetried to change the SV during ramp-soak | Set the parameter of P ofy to ofF F . Page 22
operation (- Lim , HL o ,or £ nd isselected)
12. The parametersyouwant | The concerned parameters are set to skip in | Change the set value of the concerned dSP. | Page 76
to confirm or change are | the parametersof d5F { todF {3
not displayed.
13. Auto-tuning does not | (D After starting the auto-tuning operation, | Set the parameters again so that the difference Page 44
work properly. the display has showed MUY or | of thesetvaluesof - 51 and F'- 5L ismade
LiLL. larger, and perform the auto-tuning again.
@ You have changed the SV after starting | Set the desirable SV, and perform the auto- | _
the auto-tuning operation. tuning again.
@3 Theresponse of the controlled devicewas | Use a controller whose control cycleisfast, | _
too fast. such as PYH.
@ You have tried to perform the ato-tuning | Set the parameter of - [y to o F £, and per- Page 22
during ramp-soak operation. form the auto-tuning again.
(® Periphera deviceshaveproblems. Orthey | Connect them properly.
are not connected properly.
(® Direct/reverse actions are not suitable for | Set the parameter of F - { properly. Page 57
the operations of the deviceto be controlled.
@ Theresponse of the controlled devicewas | Perform the tuning manually. (Set the param-
too slow, and the auto-tuning did not fin- | eter of P to "0" to try the ON/OFF control in Page 28
ishin 9 hours. ahurry.)
14. An excessive over- (1) Perform the auto-tuning with the param- | page 24
shoot has occurred dur- |~ eter of A/ being "2" (Low PV type).
ing auto-tuning opera- i (2) Perform the tuning manually. Page 28
tion.
15. The self-tuning does | see the section of the parameter of £/ L . Page 35

not work properly.

78




Index

A
Adjusting the PV display (0%0) ........ccccvureereemierrrerreeeeerenenns 70
Adjusting the PV display (100%0) ........ccccorureereinnerieeeinenenieeeesenens 70
AlAIM COUES ...ttt 51
ALBIMMEYPES ..o 50
ANL-TESEE WINAUD ...t 34
AULO-tUNING FUNCLION <....eece s 24
B
BaSiC OPEIAtioONS ......coveeicicieieieiieisisesee ettt 19

Calibrating theinput ...........

Canceling the alarm latch

Cold junction COMPENSALION .......c.cveveirieeeieieiriseeeeeee e 69

Contact output .................

Control algorithm

Cooling side proportional band shift ...........cccceeeerrrnnneiieeennns 33

Cooling side proportional COeffiCient ............cccvvvennciccinnens 32

Current deteCtor INPUL ........ceviriririeeiniecsiee et 61

Cycletime of control OULPUL L........c.cvureverireecereeenriinnreecrieieieieens 411

Cycle time of control output 2 (C00liNG-SIdE) .........cocoeuevrururrrinenene 42
D

DA DAN ......cocuiriiiiiccce e 33

Decimal point POSItION .......cccieuiirirrreee e 46

De-energized OULPUL @arm ........cccovvveeeieeinininieieenisieeeieesese e 64

DENVALIVE TIME ... 30

D11 OPEration SEHING ........cceueeeeeuriririrereieeieieieeee e 71

DIFECE BCHION ...t 57

Displaying On-delay alarm or the remaining time of timers.......... 25

Displaying the current input Value ...........coeeeienninceieninseeeens 61

Displaying the output value

DUl OUEPUL ...t
E

Error display alarm .......ccccoveieniniseree e 64
H

Hb (Set value of heater break alarm) ..........cooceeeirncecinnncens 61

HY'S (Hysteresis) mode at ON/OFF CONtrol ..........ocovvecericicunnnnns 40

Hysteresisalarm L1 and 2 ..o 63

HYStEresiS OPEration ..o 40

Hysteresis range for ON/OFF CONEIol ........cccouveueinininieeinineninienne 31
|

INPUL SIGNAl COUE ...ttt 43

INEEGIAl TIME .ot 29
K

K@Y TOCK .ttt 27
L

LOW PV IYPE ...ttt 24

Lower limit alarm............. .. 63

Lower limit of dlarm 1 and 2 ........cccevveveicceereenreecseeienenns 26

0]
ON/OFF control (two-position CONtrol) ..........cocvveeeirenrecieninennns 28
Output direction at inpUt BUMM=0UL .........cceveirirninieeineesieeenesen 57
OULPUL HIMIT EYPES ... 67
OULPUL OFfSEL VAIUE ... 34
OVErlap band ... 33
P
Parameter functions and method of settings. .
Parameter [ISt.......coeuimieiriecricceerr e

Parity for COMMUNICAEION .....ccovvveviiiiieieeere e
Part names and functions..

Proportional band ..o
PV (Measured value) offset .

S
Selecting ramp-s0ak EXCULE tYPE ......c.vrvvvrveeeeiriririeieeisieeeieeeseseeeas 53
SElECHION PC/ OF . 44
SEIF-TUNING ..o 36
Setting alarm 1 @N0d 2.......ccuvrieeeeeeece s 26
Settingalarm L and 2.........ccoviiiiii e 26
Setting the measuring range (INPUL range) .........ccccveeeveeeereererennenas 44
Setting the ramp segment time
Setting the soak segment time
Specifying control action and output direction at input burn-out .. 57
StaNdDy SEHINGS......oveveiirieeieer e 21
Station NO. for COMMUNICALION ......c.vvveiceciiieieiireeeceeeene 74
SV (Setting value) lower lIMIter ..........ccoovviiecierrcrecenne 58
SV (Setting valug) OffSet ........cccuiieiiirrcceee e 48
SV (Setting value) upper MIter .......ocvveeeernnieeiseeeesesesies 58
Switching the Parameters ..........cocerrrnnccieeers e 19
T
The time of ON-delay alarm or timer function ..........ccccccvveueenene. 59
Time constant of INPUE fIlEr .......cccoveeeiirrrece s 49
TIMEN COUR ..ottt 51
TroUBIESNOOING ...cvvveeiieee s 77
U
UPPEr @8N ..o 63
Upper and lower limits for control output 1..........cceveeevnvrinienene 66
USEN SEEEINGS ..ottt 70

79



Notes:

80 Part Number 40890-04 REV A



