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Preface

Thank you for the purchase of our Digital indicating controller ACD-13A or ACR-13A. This

manual contains instructions for the mounting, functions, operations and notes when

operating the ACD-13A or ACR-13A. To prevent accidents arising from the misuse of this

controller, please ensure the operator receives this manual.

Notes

- This instrument should be used in accordance with the specifications described in the manual.
If it is not used according to the specifications, it may malfunction or cause a fire.

* Be sure to follow the warnings, cautions and notices. If they are not observed, serious injury or
malfunction may occur.

* Specifications of the instrument and the contents of this instruction manual are subject to
change without notice.

» Care has been taken to ensure that the contents of this instruction manual are correct, but if
there are any doubts, mistakes or questions, please inform our sales department.

» This instrument is designed to be installed through a control panel. If it is not, measures must be
taken to ensure that the operator cannot touch power terminals or other high voltage sections.

* Any unauthorized transfer or copying of this document, in part or in whole, is prohibited.

* Shinko Technos Co., Ltd. is not liable for any damage or secondary damage(s) incurred as a
result of using this product, including any indirect damage.

SAFETY PRECAUTIONS (Be sure to read these precautions before using our products.)
The safety precautions are classified into categories: “Warning” and “Caution”.

Depending on the circumstances, procedures indicated by A\ Caution may cause serious
results, so be sure to follow the directions for usage.

H Procedures which may lead to dangerous conditions and
Warn I ng cause death or serious injury, if not carried out properly.

A Cauti on Procedures which may lead to dangerous conditions and cause
superficial to medium injury or physical damage or may degrade
or damage the product, if not carried out properly.

M Warning

« To prevent an electric shock or fire, only Shinko or other qualified service personnel may
handle the inner assembly.

* To prevent an electric shock, fire or damage to the instrument, parts replacement may
only be undertaken by Shinko or other qualified service personnel.

A Safety Precautions

« To ensure safe and correct use, thoroughly read and understand this manual before using this
instrument.

« This instrument is intended to be used for industrial machinery, machine tools and measuring
equipment. Verify correct usage after purpose-of-use consultation with our agency or main
office. (Never use this instrument for medical purposes with which human lives are involved.)

« External protection devices, such as protective equipment used for excessive rises in
temperature, must be installed, as malfunction of this product could result in serious damage
to the system, or injury to personnel. Also proper periodic maintenance is required.

* This instrument must be used under the conditions and environment described in this manual.
Shinko Technos Co., Ltd. does not accept liability for any injury, loss of life or damage occurring
due to the instrument being used under conditions not otherwise stated in this manual.

Caution with respect to Export Trade Control Ordinance
To avoid this instrument from being used as a component in, or as being utilized in the
manufacture of weapons of mass destruction (i.e. military applications, military equipment, etc.),
please investigate the end users and the final use of this instrument. In the case of resale,
ensure that this instrument is not illegally exported.
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1. Installation precautions

A Caution

This instrument is intended to be used under the following environmental conditions

(IEC61010-1):

Overvoltage category [, Pollution degree 2

Ensure the mounting location corresponds to the following conditions:

* A minimum of dust, and an absence of corrosive gases

* No flammable, explosive gases

* No mechanical vibrations or shocks

« No exposure to direct sunlight, an ambient temperature of 0 to 50 C (32 to 122 °F)
that does not change rapidly, and no icing

* An ambient non-condensing humidity of 35 to 85 %RH

* No large capacity electromagnetic switches or cables through which large current
is flowing.

» No water, oil or chemicals or where the vapors of these substances can come into
direct contact with the unit

* Take note that the ambient temperature of this unit - not the ambient temperature of the
control panel - must not exceed 50 ‘C (122 F) if mounted through the face of a control
panel. Otherwise the life of electronic components (especially electrolytic capacitors)
may be shortened.

Note: Avoid setting this instrument directly on or near flammable material even
though the case of this instrument is made of flame-resistant resin.

2. Wiring precautions

A Caution

* Do not leave wire remnants in the instrument, as they could cause a fire and/or malfunction.

» Use a solderless terminal with an insulation sleeve in which the M3 screw fits when
wiring the instrument.

* The terminal block of this instrument is designed to be wired from the left side. The lead
wire must be inserted from the left side of the terminal, and fastened with the terminal screw.

» Tighten the terminal screw using the specified torque. If excessive force is applied to
the screw when tightening, the terminal screw or case may be damaged.

* This instrument does not have a built-in power switch, circuit breaker or fuse.
Be sure to install a built-in power switch, circuit breaker or fuse near the controller.
(Recommended fuse: Time-lag fuse, rated voltage 250 V AC, rated current 2 A)

* For a 24 V AC/DC power source, do not confuse polarity when using direct current (DC).

* Do not apply a commercial power source to the sensor which is connected to the input
terminal nor allow the power source to come into contact with the sensor.

* Use a thermocouple and compensating lead wire according to the sensor input
specifications of this controller.

» Use the 3-wire RTD according to the sensor input specifications of this controller.

* For voltage input, (+) side input terminal number differs depending on its range as follows.
(+) side input terminal number of 0-5V DC, 1-5V DC, 0-10 V DC: 16
(+) side input terminal number of 0-10 mV DC, -10-10 mV DC, 0-50 mV DC, 0-100 mV
DC,0-1V DC: 18

* When using a relay contact output type, externally use a relay according to the capacity
of the load to protect the built-in relay contact.

* When wiring, keep input wires (thermocouple, RTD, etc.) away from AC sources or load
wires.




3. Operation and maintenance precautions

A Caution

* It is recommended that AT (auto-tuning) be performed during the trial run.

* Do not touch live terminals. This may cause electric shock or problems in operation.

* Turn the power supply to the instrument OFF when retightening the terminal and
cleaning.
Working on or touching the terminal with the power switched ON may result in severe
injury or death due to electric shock.

» Use a soft, dry cloth when cleaning the instrument.
(Alcohol based substances may tarnish or deface the unit.)

* As the display section is vulnerable, do not strike or scratch it with a hard object or
press hard on them.

Abbreviations used in this manual

Symbol Term

PV Process variable

SV Desired value

MV Output manipulated variable

DV Deviation

AT Auto-tuning

CT Current transformer (for Heater burnout alarm option)

Characters used in this manual:

Indication S|l 23|45 BT B|5|C|F
Number, C/F -1 0 1 2 3 4 5 6 7 8 9 C F
Indication HlE |l || E|F LR A RO B
Alphabet A|lB|C|D|E F |G| H I J K L | M
Indication Nlao [P R |57 | LW 5 Z
Alphabet N|O|P|Q|R|S|T|U|V|W|X]|Y]|Z
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1. Model

1.1 Model
ACD-1 3 A-LI/M L, OO ACD-13A (W96 x H96 x D100 mm)
ACR-13 A-0[I1/M LI [T ACR-13A (W48 x H96 x D100 mm)
aoton |3 || PID
Erﬁrr;t,o;\ﬁ_g A Selectable by front keypad (*1)
R Relay contact: 1a1b
Control output S Non-contact voltage(for SSR drive):
(OUT1) | 12V DC+15 %
AL Current: 4-20 mMADC
Input M ! Multi-range (*2)
Supply voltage i 100 to 240 V AC (standard)
1 24 V AC/DC (*3)
El Event input
A3 Event output (EVT1 to EVT3)
A5 Event output (EVT4, EVT5)
w Single-phase Heater burnout
w3 3-phase alarm (*4)
DR Relay contact: 1a
Non-contact voltage | Heating/Cooling
DS gfgrvsggf%eoi control output
Options DA Current: (OUT2)
(Multiple options selectable) 41020 MADC -
C RS-232C Serial
C5 RS-485 communication
EA1 4-20 mADC
EA2 0-20mADC External setting
EV1 0-1vDC input
EV2 1-5V DC
TA1 4-20 mADC Transmission
TV1 0-1VvVDC output
P Insulated power output

(*1) 13 types of alarm action (including No event) and Energized/De-energized, Timer
output, Heater burnout alarm output option, Loop break alarm output, Time signal
output, Output during AT or Pattern end output can be selected by front keypad.

(*2) An input type can be selected by front keypad from; Thermocouple, RTD, Current
and Voltage.

(*3) Supply voltage 100 to 240 V AC is standard. When ordering 24 V AC/DC, enter “1”
after the input code.

(*4) The rated current 20 A and 100 A for single-phase and 3-phase can be selected by
front keypad.



1.2 How to read the model label
The model label is attached to the left side of the case.

AL R AR +— Model, supply voltage (“1” is entered for 24 V AC/DC), option

MUL TI-RANGE
OUTPUT:3A 250V AC
10010240V _AC 50/60Hz
AMB.TEMF. Ofo50°C

SERIAL No.07XF050C0 _ le—— Serial number

phee e RoeLI (e.g.) Relay contact output/Multi-range input

(Fig. 1.2-1)



2. Name and functions
ACD-13A
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Displays
(1) PV indicator

(16)

ACR-13A
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(Fig. 2-2) ACR-13A Displays, Keys
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(Fig. 2-4) ACR-13A Case

Lights when PV is indicated in PV/SV display mode.

(2) PV display

Indicates the PV or setting characters in setting mode.
(3) SV/IMVITIME indicator

SV:
MV:

Lights when SV is indicated in PV/SV display mode.
Lights when MV is indicated in PV/SV display mode.

TIME: Lights when remaining step time (program control) is indicated in PV/SV
display mode.



(4) SV/IMVITIME display
Indicates the SV, MV, remaining step time (program control) or set values in each
setting mode.
(5) MV/DV indicator
MV: Lights when MV is indicated on the bar graph.
DV: Lights when DV (deviation) is indicated on the bar graph.
(6) MV/DV bar graph
MV or DV (deviation) is indicated on a bar graph.
(7) MEMO/STEP indicator
MEMO : Lights when a Set value memory number is indicated.
STEP : Lights when a step number is indicated during program control.
Flashes during Wait.
(8) MEMO/STEP display
Indicates the Set value memory number or step number (program control).
(9) M/S indicator
M: Lights when step time unit “Hour:Minute” is selected in the program control.
S: Lights when step time unit “Minute:Second” is selected in the program control.
(10) Action indicators
OUT1: Lights when control output (OUT1) is ON.
For current output type, flashes corresponding to the MV in 125 ms
cycles.
OUT2: Lights when control output OUT2 (DL option) is ON.
For current output type, flashes corresponding to the MV in 125 ms
cycles.
EVT1: Lights when EVT1
EVT2: Lights when EVT2
EVT3: Lights when EVT3 (Event 3) output occurs.
EVT4: Lights when EVT4 (Event 4) output occurs.
EVTS5: Lights when EVTS (Event 5) output occurs.
MAN: Lights during manual control.
T/IR:  Lights during Serial communication (C, C5 option) [TX (transmitting)
output].
AT: Flashes while AT (auto-tuning) or auto-reset is performing.
LOCK: Lights when Set value Lock 1, Lock 2, Lock 3 or Lock 4 is selected.
RUN: Lights while program is running.
HOLD: Flashes while program is on hold (suspended).

Event 1) output occurs.
Event 2) output occurs.

~ o~ o~ o~
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Key operations
(11) & Increase key: Increases the numeric value.
If this key is pressed for 1 sec during program operation (RUN), the unit proceeds
to the next step. (This is an Advance function.)
(12) V Decrease key: Decreases the numeric value.
(13) SET key
Switches setting groups.
Switches step numbers in the Program group.
Switches Set value memory numbers in the “SV, Event group”.
Switches block numbers in the PID group.
(14) MODE key
Selects setting mode, and registers the set value.
To register the set (selected) value, press this key.
(15) RUN/STOP key
For Fixed value control, PV/SV display mode or standby mode can be switched
by pressing this key for 1 sec.
In standby mode, pressing this key turns all outputs OFF as when the power
supply is turned off.

In program mode, control RUNS/STOPS.
In standby mode, pressing this key RUNS program control.
Program control STOPS by pressing this key for 1 sec during program
operation (RUN).

(16) A/M B.MODE key

Switches Auto/Manual control.

If this key is pressed during setting mode, the unit reverts to the previous group

or mode.

Case
(17) Console connector

By connecting to the USB communication cable (CMB-001, sold separately),
the following operations can be conducted from an external computer using
the Console software SWS-AC001M.
* Reading and setting of SV, PID and various set values
* Reading of PV and action status
* Function change

11



3. Mounting to the control panel

3.1 External dimensions (Scale: mm)

Terminal cover

Screw type
ACD-13A mounting bracket (Sold separately)
Gasket \ /
— |l - '_n'D ._._.fr’
A\
I:IB)_ il o
08
FAN <~ MODE
SET Buoi  stor ' ——
ACD Shinha ¢ > C 7« ) i
—1 [
15 98.5 ”—;"_{D_
L196 _104.5 (When terminal cover is used)
(Fig. 3.1-1)
ACR-13A Screw type Terminal cover
Gasket mounting bracket (Sold separately)
— . ——
—_— )
11| (I | i
f A i
i ?
Ay IO O] ¥ 1 e
e ) © R
ot (1 =
ouTi oUTZ AT 1
& Ve BT evia Evis
[ enm—
FANR w4 MODE [ e—1
—_— =
SET sox o — e
o T — — Th
Py "
48 1.5 98.5 ——r
104.5 (When terminal cover is used) .
(Fig. 3.1-2)
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3.2 Panel cutout (Scale: mm)

A Caution

If lateral close mounting is used for the controller, IP66 specification (Drip-proof/
Dust-proof) may be compromised, and all warranties will be invalidated.

ACD-13A
| |
| | -
T 7| 71— - - — ___”é,)
I I
| | 3 +0.5
< nx96-3 *§
I I
o et B Lateral close mounting
: : n: Number of units mounted
092735
(Fig. 3.2-1)
ACR-13A
| |
I I 0o
= T 1 T - ’g
I I
o
e ! ! n x 48-3 "0
I I
L|_ | |s° Lateral close mounting
| | S n: Number of units mounted
i i
45"0(-)5 (Fig. 3.2-2)

3.3 CT (Current transformer) external dimensions (Scale: mm)

CTL-6S (for 20 A) CTL-12-S36-10L1U (for 100 A)
I 15 k 130
?5.8 0.5
s 9
S 7L : ;
L || | |
40 =)y re -i-




3.4 Mounting and removal to/from the control panel (Common to ACD-13A, ACR-13A)

A Caution

As the case is made of resin, do not use excessive force while screwing in
the mounting bracket, or the case or mounting brackets could be damaged.
The torque should be 0.12Nem.

How to mount the unit

Mount the controller vertically to the flat, rigid panel to ensure it adheres to the

Drip-proof/Dust-proof specification (IP66).

Mountable panel thickness: 1 to 8 mm

(1) Insert the controller from the front side of the panel.

(2) Attach the mounting brackets by the holes at the top and bottom of the case,
and secure the controller in place with the screws.

How to remove the unit

(1) Turn the power to the unit OFF, and disconnect all wires before removing the unit.
(2) Loosen the screws of the mounting brackets, and remove the mounting brackets.
(3) Pull the unit out from the front of the panel.

(Fig.3.4-1)
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4. Wiring

A Warning

in severe injury or death due to electric shock.

Turn the power supply to the instrument OFF before wiring or checking.
Working on or touching the terminal with the power switched ON may result

4.1 Terminal arrangement

ACD-13A
GND
POWER SUPPLY POWER SUPPLY TRANSMIT OUTPUT
24V AC/DC 100 to 240 VAC =G
- EXT CONT
@
1 NC
(ngT INO CT1
Lol
3A CcT2
F 250 VAC
|NoP24 EVT2/0UT2, |NO
L L@,
NO 24VDC 250 V AC EVTs  g|N
30 mA '
Il [No EVT1_ o|NO Yo
@ 3A 3A
250 VAC 250 VAC
(Fig. 4.1-1)
ACR-13A
GND
= ()
POWER SUPPL; POWER SUPPLY TRANSMIT
24V AC/DC 100 to 240 V AC OUTPUT e
+
(D) EXT CONT
1 NC -
£t
ouT1_ ofNo cTi
L L@I
- 3A CT2
F F 250 VAC
*INo P24 EVT2/0UT ! INO el
| L ':A evrs, o SIno
NO 24VDC 250 VAC °
30mA "©1 EVT4 : ~ $| NO
Il Ino EVT1_ o|NO o}
3A 250 VAC
250 VAC
(Fig. 4.1-2)
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EVENT INPUT
D1 )
DI2 )
RS-485(RS-232C)
YA(-) (TX) DI3 )
YB(+) (RX) DI4
SG com L—®
DC
o
0-5V @
1-5V
010V pc RTD TC
4-20 mA A ,@
0-20 mA *)1V or
L L= g
y B
0-10 mV @
-10-10 mV
0-50 mV
0-100 mV
0-1V
EVENT INPUT
DIt =~
DI2 |~
RS-485 (RS-232C)
YA() (TX) — DI3 )
YB(+) (RX) == DI4
sG L— com L)
DC
£
DC 0-5V @
1-5V
010V pc RTD TC
4-20 mA A HE)
0-20 mA )V or
L Less 1B ()
’ B
0-10 mV
-10-10 mV @
0-50 mV
0-100 mV
0-1V



GND: Ground

POWER SUPPLY: Supply voltage 100-240 V AC or 24 V AC/DC
For a 24 V AC/DC power source, do not confuse polarity
when using direct current (DC).

ouT1: Control output 1

EVT2/0UT2: EVT2 output or Control output 2 (DLJ option)
P24: 24 V DC insulated power output (P option)
EVT1: EVT1 output

EVT3: EVT3 output (A3 option)

EVENT INPUT: Event input (EI option)
RS-485/RS-232C: Serial communication RS-485(C5 option) or RS-232C(C option)

TC: Thermocouple input
RTD: RTD input
DC: DC voltage, current input

(+) side input terminal number of 0-5V DC, 1-5V DC, 0-10 V DC: 16
(+) side input terminal number of 0-10 mV DC, -10-10 mV DC,
0-50 mV DC, 0-100 mV DC, 0-1 VDC: 18

TRANSMIT OUTPUT: Transmission output (T I1 option)

EXT CONT: External setting input (EL 11 option)

CT1: Current transformer input 1 (W, W3 option)
CT2: Current transformer input 2 (W3 option)
EVT4: EVT4 output (A5 option)

EVTS: EVTS5 output (A5 option)

4.2 Lead wire solderless terminal
Use a solderless terminal with an insulation sleeve in which an M3 screw fits as shown
below.
The torque should be 0.63 N-m.

Solderless Manufacturer Model Tightening torque
terminal
Yotvpe Nichifu Terminal Industries CO.,LTD. TMEV1.25Y-3
¥p Japan Solderless Terminal MFG CO.LTD. | VD1.25-B3A | (o
Ring-tvoe Nichifu Terminal Industries CO.,LTD. TMEV1.25-3 '
9P Japan Solderless Terminal MFG CO.LTD. | V1.25-3
_ ¢ 3.2 mm 3.2 mm
1] 1]
Wy N Te) | 7
(Fig. 4.2-1)
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4.3 Wiring example

ACD-13A-R/M
3-phase
43 <L <L 100 to 240 V AC
Ground
L | R dok a2k o
. O ® [1[e [0 ]
Tollle e e ]
Tollle e [0 |
Tolle e 6 ]
. ' oo [1[® [16 |
Electro, I I W FO® [1® e ]
! ower [olle e O ]
tch .
I S”pp'y%l Tolle e [Tef
oo 11 [[[eH—
FOI® [ |
. Y — Tol Tol o =1
Hdater Alarm unit

Thermocouple

Electric furnace

* To prevent the unit from harmful effects of unexpected high level noise, it is
recommended that a surge absorber be installed between the electromagnetic

switch coils. (Fig. 4.3-1)
ACD-13A-S/M 1, W
Single-phase
Ground
_l_ O~ o Aok o
i
T\ III
24V S S TTTe [TTe [o |
| n H®[[led [[[6 [[[® ]
] ) ) H-O[[[® [[[® [[[® ] @—
—|SSR € —H®[[[® [[[® [[[® | ¢e—
[ o]l [[1® [[® | n
CcT ) ®[[le® [[[® [[leH
—_@i]] HO®©[[[® [[[® [[[©@Ht—
=@ [ [[é [] [MTe 1
—p T T Nz pm—
Alarm unit
VW~ Thermocouple
Heater

* Number of units when connecting Shinko SSR in parallel:
SA-300-Z series: 4 units, SA-400 series: 5 units
* For a 24 V AC/DC of power source, do not confuse polarity when using a direct current (DC).
(Fig. 4.3-2)
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Current transformer (CT1, CT2) input (W, W3 option)
(1) This alarm is not usable for detecting current under phase control.
(2) Use the current transformer (CT) provided, and pass one lead wire of heater
circuit into the hole of the CT.
(3) When wiring, keep CT wire away from AC sources and load wires to avoid the
external interference.

[Single-phase heater]

25
CT | 26
A
N\
- ] Power supply
MW
Heater
(Fig. 4.3-3)
[Three-phase heater]
25
26
3-phase heater CT 27
o N—P—————— R
— —
M\ N—P—— S Power supply
CT2
) T
— —
(Fig. 4.3-4)
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5. Outline of key operation and setting groups

There are 2 setting methods for this controller; Simplified setting (traditional setting method),
Group selection. For each setting method, refer to page 20 and those which follow it.

| Power ON [

v (‘1)

PVISV display mode

»
|

A

HUN I

*1)

A 4

Standby mode

e (2)

STOP

A/M

Manual control (*3)

B.MODE

Simplified setting
F==-==
A

<7 + MODE (3 sec)

¢ mopE (3 sec)

SV
setting_; mode

Event
setting_; mode

PID
settlng_; mode

Each setting item

Each setting item

Each setting item

Mv/
Remaining step time
indication mode

W MODE  MODE w MODE I W MODE
v Group selection To®
I PLser ’::‘M’% 0 C oS TS TS T T T T T T T T T T T T T T T
1| ]SV, Event VODE H¥| Each setting item
1 group (*4) < ( 1slec) {MODE : Goes to the nextitem.  swepe : Retumns to the previous item.
1 SET E.AMi):E |BaoE "
: PID group MO,;E L Each setting item
! <+ (1slec) (Operation is the same as the above.)
! vorr Raa e
: AT group MO,IDE Ly "Each setting item
: < I VI (1slec) (Operation is the same as the above.)
+ SET * B‘.:\ngxs oMenE % > TO@
| 1 1
i Engineering oo " »| Input group VoD » Each setting item
group AT™ < (Same as the above)
I IBMODE(1seC) A7 M A/M
LE % E’Om_® [ / ySET Aas siene (15€0)
< I SLiv (1sec) I Output group VODE »| Each setting item
) I _ A4 (1560) (Same as the above)
« If the Mode key is pressed for I SET j
3 Sftec at ?tn% S%{'/?gvmgdel’ the I I' Event input group (*5) }W’ Each setting item
unit reverts 1o ISplay 1 I T (Same as the above)
mode. i ST A T swione ( 15€C)

(*1) The unit starts from the ! — - ——
power-off status. | Event output group MODE » *Each setting item
(*2) For fixed value control, if this ! — S (Tsaq) ASame asthe above)

key is pressed for 1 sec, PV/SV | S

display mode and standby mode ! Program group MODE » Each setting item

can be switched. I “v (160) (Same as the above)

For program control, this key N ¥ SET j_a.‘mé!,“s____ BMoDE

runs/stops the control. I [ Communication group [vooe Each setting item
(*3) If power is turned off during 1| | (*5) e— (Same as the above)

manual control, the unit starts [ I S E‘I'__j_a‘_‘z::___ amone (15€C)

from PV/SV display modg. ! [TE;t_ern_al_s_et_tina 51;;; - I MODE Each setting item

Setting with Group selection [ *

. . . 1 (*5) (Same as the above)

method is possible during the 1| === A ET——B—;M————' Sv (1sec)

manual control. After setting, I I.________ I —

the unit starts from the manual | | Transmission output 50 Each setting itsm

control. : I Igroup(s) 2 (1se0) (Same as the above)
(*4) During program control, this | SET Bivooe et

will be program pattern group. I Other function group MODE »| Each setting item
(*5) If option is not added, | vy (Same as the above)

relevant setting groups will not ——Teer Te—From@ aweme(15€0)

be displayed.



6. Operation flowchart

Simplified setting and group selection are explained separately.
All setting items are used for the purpose of explanation, however some items will not be
indicated depending on the specification.

6.1 Simplified setting (SV, Event and PID setting mode: Effective for Fixed value control)

| Power ON | *1)
v (1) |
PV/SV display mode 4—*>| Standby mode
i T e (2)
R «————»|  Manual control (*3) |
B.MODE
MODE ¢ /\ + MODE ¢v+ mopE (3 sec) ¢M005(3 sec)
SV Event PID Mv/
setting mode (*4) setting mode (*4) setting mode (*5) Remaining step time
L SV1 Al | EVT1 p OUT1 propor- indication mode
- o T 0 alarm value o 0 tional band ) 25 MV indication
MODE W MODE W MODE A1 11
(*1) The unit starts A . EVT1 high limit 'P b OUT2 propor- ! +MODE
from the power-off - 9 alarm value i~ U tionalband 25 Remaining step
status. w MODE MODE 2% time indication
(*2) For fixed value A2 EVT2 ! Integral (program control)
control, if this key is -+ 0 alarm value - 00 time MODE
pressed for 1sec, the  MODE  MODE
PV/SV display mode [ — —
H EVT2 high limit d Derivative
222 ggagsvﬁyé&gde - 8 alarm value “t 50 time
(*3) If power is turned  _______ yMoDE  MoDE
OFF during manual A3 EVT3 v |ARW  ARW
control, the unitstarts !, 0 alarmvalue ! |-; 0
from the PV/SV. 77777771 MODE  MODE
isplay mode. ek TR =i
(%)S?fasyet \?acige AFH _| EVT3 high limit RYEr Manual
memory function is i Olalamyvalue |0 D reset
selected during Event  _______¥! MODE .  MOoDE
input allocation, only 1 AY EVT4 v |gRAC  OuUT1
setting items of the -+ % alamvalue 1 |+ U rate-ofchange
set value memory T 77715 MobE MODE
number selected by R I il
connecting terminals A 0 EVT4 high limit
can be set. Toselect '_'___ "L alarm value_ _
other memory numbers, _______vy! R
connect relevant A EVT5 [
terminals again. - 0 alarmvalue
(*5) If PID zone i I WoDE "
function is set to N ot B BV irelrir it
“Used”, settable :HSH . EVTS high limit !
PID zone parameters . ___| alarm value_ _ |
depend on the SV. lMODE v v

«

[Key operation]

*  MoDE : This means that if the mope key is pressed, the unit proceeds to the next setting mode.
* A +wmooe : Press the mooe key while pressing the A key.

« <w+MopE : Press the wooe key while pressing the <= key.

» wope (3 sec): Press the mooe key for 3 sec.

[Setting item]

» The PV display indicates setting characters, and the SV display indicates the default value.

» Setting items with dotted lines are optional, and they appear only when the options are ordered.
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6.2 Group selection (for Fixed value control)
1

| Power ON I
v (1) v('1)
PVISV display mode [¢———m—¥| Standby mode
R s ('2) Y |
[ .
: VI »  Manual control (*3) |
AN (1 sec) SET BMoDE
1 v SET SET SET SET
I .4 SV,Event [™|[ P4 PID 1, A AT P /,_EN[, Engineering
:@4_ group — group — group < group (I
I B.AM:DI’:IE mope 4 %E MoDE 4 B.AM:DI’:IE MODE 4 B.AMZ)IN)AE MODE
o (1 sec) aene (1 sec) o (1 sec) ) .
‘k_> A/M “_» A/M ‘ ‘r> T A/M B Q
v BMODE v BMODE v BMODE v SET
L SVA oy PID zone A | AT/Auto-reset £ I NP Input ()
- 0 -t 0 valuet group (4
¢ MODE f YL * MODE f% ¢ MODE fs‘_‘M(,Q‘E mooe 4
1 OUTT - - amone (1 sec)
Ai ; EVT1 P o proportional Hi _bED AT bias i —
' alarm value 1 -1 band 1 v BMODE
v MODE Add: || wMooE s  MODE 2 vI[4ENG  inputtype
Qi EVI ppTourz : e
g high limit 1. == g proportional —
alarm value 1 f " band1 : * MODE *W
v MODE A Ao MODE }% ({H Scaling
A?  Evm2 / Integral time 1 B high limit
: alarm value 1 -, cib v MODE A s
y MODE [ y MODE AN ! | Scaling
ACH Ei\g/ﬁmit d Derivative 00 ow limit
K 0 alarm value 1 U time 1 + MODE *%
__yMopE _t BhichE y MoDE [ dP Decimal point
'A4 EVT3 Y ARK  ARW 1 U place
o _D_ alarm value 1 || || 50 + MODE f%
_wMoDE A gm || ] woDE Ao 1L PVfiter time
' AH Ei\éﬁimit | [|RYEF Manual reset 1 0 constant
o Dalamuvauet 1| [ @ ¥ MobE Y
- W MODE ____ _f_ SWDE y MODE Ao Lo Sensor
' AY EVT4 | ||gRA-  OUT1 rate-of- 08| correction
1 1
e _D_ alarm value 1 | '|« 0 change 1 * MODE t v
* MODE f wew | ! | MODE A !
""" Evia "~ ' [
A highimie 11 o
Lo -dlamyvalie —3 o [ Block 1 consists of : (*1) The unit starts from the power-off
_ wMoDE A s | 1| the above items. : status
'AS EVT5 'l || Repeat the above ' )
'~ U alarmvalue 1 [ ;| settings up to Block 5.} (*2) For fixed value control, if this key
i Y T 1 1 . .
) _{ MODE f_ e | ' : : is pressed for 1 sec, the PV/SV display
\ASH  EVI5 o : [ mode and standby mode can be
1 0 hlgh limit 1 : 1 ! Asm : SW|tChed
" ___alamvaluet |t ¥ %
MODE t v DPHJFD OUT1 rate-of- (*3) If power is turned off during manual
is selected during Event MODE display mode.
g‘ggég'c?cﬁégr‘;o?;"ygnfnber Setting using the Group selection
can be set. method is possible. After setting is
If EVI1 and EVI2 are set to complete, the unit starts from the
Set value memory function, manual control.
set value memory numbers
will be 1 to 4. (See p.76.)
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[Key operation]
« ywmope : This means that if the vooe key is pressed, the unit proceeds to the next setting mode.
« Pressing the W key for 1 sec reverts to the previous setting level.

* If thewmooe key is pressed for 3 sec at any group or setting item, the unit reverts to
PV/SV display mode.

[Setting item]
» The PV display indicates setting characters, and the SV display indicates the default value.
» Setting items with dotted lines are optional, and they appear only when the options are ordered.

(2 ®
€T __ SET SET SET
@ E ol Output _’I E Er! | Eventinput l_’I E_EVp Eventoutput [ £_PFy Program ->(©6)
@4_ group <_|-_ ___gro_u_p _____ ] group — group ¢ i7>
AM  |mopE 4 AM | MODE 24 | mopE AM | MopE A
BMODE A/M BMODE AIM BMODE A/M BMODE A/M
awooe (1 S€C) siooe (1 sec) N awmooe (1 S€C) _ swooe (1 sec)
A/M “ A/M A/M A/M
4 v BMODE BMODE A v BMODE 4 v BMODE
r?rgggrtional EVrl | Eventinput EVl o | Eventoutput PRI, iy Md Fixed value/
0 cycle 000 EVI1 allocation 000 EvT1 allocation FI'* " Program control
wMOoE b | | _y mooe b || g Mooe Fom || ywoe o
c b p?rch)ggrtlonal | [|E¥FI 2 Eventinput Evf ol Eventoutput ,'V,'_L‘, , Step time unit
! 3 Cycle ! 000 EVI2 allocation 000 EVT2 allocation A
g MobE 455 || g MooE = y MoDE faa || W mooe [
al H, OouUT1 Yl! 4 Eventinput E 159 Event output E P,‘{"E,"_ Power restore
00 high limit 900 Evi3 allocation || |1 9% EVT3 allocation | "oPaction
w MODE A & MODE Ty MODE f AN y MODE A o
r—.--—~-==--=-=-=-- P |
all OouUT1 EVl1Y Eventinput ! Va4 Event output ! 4 4 | Program start
low limit 000 Evi4 allocation ! 000 EvT4 allocation 1 0 temperature
wvooe  FAR L Wwoe T w| WM AR LI v Ay
HY4L  OUT1 ON/OFF . ¥l 65 Event output !
0 hysteresis I Guo EVT5 aIIocatlon !
+ MODE f Yy MobE A T v
— N oo BMObE ' :
\cAcl ouT2 ! L
i AR actionmode vy
MODE Aom | P
—————————————————— A 1
joLH, ~OUT2 : porTTeoees Rty Pomsososssososooeo ®
! " high limit ! A 4 v
_ yMoDE f_ MoDE 1| If Alarm output is If Timer output is
ol out2 v /| selected in [Event selected in [Event
! 7 Jow limit ! /| output EVTx allocation] output EVTx allocation]
———————————— -==1 AM 1
_y MopE fi |f ¥ Tas | 1A Hgy Aam JLYE  Timer output
' db Overlap/Dead !| |[coN  Direct/iReverse || ! 0 hysteresis o delay action
o _9_3_ band ! action |y MODE + MODE
MODE f% y MODE Bk | 1| ALY Alarm action A ‘1 Timer output
________________________________ 1 .
.Hyt,b OUT20N/OFF 4| | PRYF | ouT1 Mv | delay timer MH time unit
... 0 hysteresis | |17 presetvalue | | ywmopE y MooE
MODE t y| wMooE T sioe_| 1| A IREY Alam Energized dYoFF OFF delay
PRS2 ouTt2 Mv | 1| "™ | /De-energized time
! T
i presetvalue ! ) MODE w MODE
MobE v, ! YN | ON delay
! ! 0 time
Lo ¥ __NMODE___ ®
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(5«

SET SET SET
Q—H____Eg,;,;l;@;t;; 1—», IC Fur| External” ~ |—>| | £ rogiransmission | |—> r1| Other
E cori E Exl setting E- fA output E.olH function
@4—!_ ___9"2“_P______|1—|_ grOJo_____K—| lgroup | |<— roup
A/M MODE AIM MODE AIM MODE AIM MODE A
siome (1 sec) e (1 sec) ** aiome (1 sec) ** iome (1 s€0)
Fy o 1 & | & ¢—M AP f Yy
BMODE B.MODE BMODE A BMODE
cMyl | Communication FEMal | Remote/Local {Rgh | Transmission Laclt | Setvalue
Hor | brotocol Lochit o loutputtype || || T lock
y MODE A o y MODE = y MODE 2 o  MODE L
cMNo  Instrument "l H |External setting TR H | Transmission P! d7N| PID zone
0 humber 370 input high limit 318 output high limit NofE | function
w MODE A o y MODE A S y MODE A o w MODE A G
cMLP  Communication | |External setting [RLL | Transmission PAY | sVrise rate
b speed -eio input low limit -c00 output low limit Y
v MODE A o w MODE [ * MODE 4 y| W MoDE A nu
cMFl Data bit/Parity Fr_b | Remote bias RAd | sV fall rate
TEEN g g
+ MODE f Ak * MODE t v + MODE $ YL
LIoP  Stop bit Pyl | Indication when
! off output OFF
¥ MODE 4o y MODE Ao
Ly b SVTCbias fiL I | Backlight
o tL | selection
MODE t v + MODE f Ak
(8)- ==t~ mmmmmmmmmmmmmmmmmmqmmmmmmmmmm—eeeeaoo \ colfl | PV color
L | y FEd
If Heater burnout alarm If Loop break alarm If Time signal output is + MODE f LM
output is selected in output is selected in selected in [Event " Or
[Event output EVTx [Event output EVTx output EVTx allocation] clFG _| PV color
allocation] allocation] 30| range
H 4l | Heater rated LP_[ | Loop break 4_Ng| Time signal  MODE 1+ i
¢l0R current 0| alarm time 'l output step dP'M | Backlight
v MODE v MODE v MODE 0| time
H Heater burnout LP_H | Loop break I4_oF| Time signal W MODE A o
00 alarm 1 value 0] alarm span G55 output OFF time LAR4LL | Bar graph
v MODE ! MODE y MODE w
HP Heater burnout i 4. agN| Time signal  MODE A o
00 alarm 2 value : 0G0 output ON time Wil | Deviation unit
E MODE ' E MODE ‘
! i ! } MODE A
' '
' ! '
1
v \ . 4



6.3 Group selection (for program control)

| Power ON i
y (1) y (1)
PVISV display mode Y | Standby mode |
" STOP( 2)
- 7 Manual control (*3) |
e see) _ LsET L o e e e e o e e -
1 v SET SE SET SET ||
: [, 4 Program >,_P d PiDgroup [®|L_A" | ATgroup [|[_EN|Engineering |
IQD« pattern group | | ] ] group e
B |Mooe T mage | |MOPE A mie |MOPE .
em (1 sec)
‘[ A/M
v T BNoDE v v \ 4
4 Step1 SV The same as “6.2 The same as “6.2 The same as “6.2
- & Group selection (for Group selection (for Group selection (for
y MODE A o Fixed value control). Fixed value control). Fixed value control).
rl ’n\imn Step1 time See p.21. See p.21. See pages 21 to 23.
 MODE A o
N r N Step1
- Yl Wait value
¥ MODE f LY
{ Step1
! 2 EVT1
! alarm value
y MODE A o
J Step1
A H g EVT1 high limit
| alarm value
v MODE A o
Step1
HE n EVT2
il alarm value
+ MODE f Ak
Step1
HEH g EVT2 high limit
" ! alarm value
_ gMODE Ao If the sET key is pressed in the Program
EF;‘_-} Et\‘/?TP; E pattern group, the unit proceeds to the
Y alarmvalue 1V . next step number with the same setting
W MOPE $az L item.
e T S Py A ' s
VAIH | BRs pigh fmit | | f1- Y- - oo B Pressing the key reverts to the
! ° alarmvalue __'| ['ASH D previous step.
oo o SRR YEES - | 4/ EVT5 high limit 1 « . .
gy MoDE T pzze || % aamyvalue_ ! (*1) The unit starts from the power-off
i Step1 i ! MODE A ! status.
:H"f EIVT4 | . : :
L __| alarmyvalue . . | * i
§ iove Step T data consisi of | (*2) For Program control, this key runs/
T Stepi ™~ 1| | | the above setting items. || stops the program control.
:H"fH EVT4 high limit ! Repeat the above !
L _C| alarmyvalue 1| | | Settings uptoStep 15, (*3) If power is turned off during manual
_gpMooe A e . — ! control, the unit starts from the PV/SV
A5 | el o E : display mode.
A/M ' . . .
-1 Y alarmvave || v 1 BwDE Setting using the Group selection
MODE 1 Step15 EVT5 i i 1 I
l Y | ASH N imitalam | method is possible. After setting is
| Sommet value | complete, the unit starts from the
l MODE manual control.
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7. Setup

Factory default values of this controller:

Input type: K, -200 to 1370 C

Control action: PID control (with AT), Reverse action (Heating action)

Event output (EVT1, EVT2): No event
Setup (setting the Input type, control action, Event output type, etc.) should be done
before using this controller, according to the user’s conditions.
Setup is conducted in the Engineering group.
The Engineering group consists of Input group, Output group, Event input group, Event
output group, Program group, Communication group, External setting group,
Transmission output group and Other function group.
If the user’s specification is the same as the factory default value of the instrument, it is
not necessary to set up the controller. Proceed to Chapter “8. Settings” (pages 52-67).

Factory default values of the Engineering group
* Input group (pages 28-30)

Setting item Factory default
Input type K, -200 to 1370 C
Scaling high limit 1370 C

Scaling low limit -200 C

Decimal point place No decimal point
PV filter time constant 0.0 sec

Sensor correction 00°C

Output group (pages 31-32)

Setting item Factory default

OUT1 proportional cycle Relay contact output: 30 sec
Non-contact voltage output: 3 sec
Current output: Not available

OUT2 proportional cycle (DL option) Relay contact output: 30 sec
Non-contact voltage output: 3 sec
Current output: Not available

OUT1 high limit 100 %
OUT1 low limit 0%
OUT1 ON/OFF hysteresis 10 °C
OUT2 action mode (DL option) Air cooling
OUT2 high limit (D[] option) 100 %
OUT2 low limit (D[] option) 0%
Overlap/Dead band (D[] option) 007
OUT2 ON/OFF hysteresis (DL | option) 1.0 C
Direct/Reverse control action Reverse action
OUT1 preset output 0.0 %
OUT2 preset output (DL option) 0.0 %

» Event input group (El option) (pages 33-34)
Setting item Factory default
Event input EVI1 allocation No event
Event input EVI2 allocation No event
Event input EVI3 allocation No event
Event input EVI4 allocation No event

25



* Event output group (pages 35-42)

Setting item Factory default

Event output EVT1 allocation No event

Event output EVT2 allocation No event

Event output EVT3 allocation (A3 option) | No event

Event output EVT4 allocation (A5 option) | No event

Event output EVT5 allocation (A5 option) | No event
Program group (p. 43)

Setting item Factory default

Fixed value control/Program control Fixed value control

Step time unit Hour:Minute

Power restore action

Stops after power restoration

Program start temperature

0T

Communication group (C or C5 option) (p. 44)

Setting item Factory default
Communication protocol Shinko protocol
Instrument number 0
Communication speed 9600 bps
Data bit/Parity 7 bits /Even
Stop bit 1
SVTC bias 0T

« External setting group (EAL| or EVL] option) (p. 45)
Setting item Factory default
Remote/Local Local
External setting input high limit 1370 C
External setting input low limit -200 C
Remote bias 0T

Transmission output group (TA1 or TV1 option) (p. 46)

Setting item Factory default
Transmission output PV transmission
Transmission output high limit 1370 C
Transmission output low limit -200 C

* Other function group (pages 47-51)
Setting item Factory default
Set value lock Unlock
PID zone function Not used
SV rise rate 0 C/min
SV fall rate 0 C/min
Indication when output OFF OFF indication
Backlight selection All are backlit
PV color Red
PV color range 5.0 C
Backlight time 0 min
Bar graph MV indication
Deviation unit 1°C
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7.1 Turn the power supply to the unit ON.

After the power is turned on, the PV display indicates the input type, and the SV display
indicates the input range high limit value (thermocouple, RTD input) or scaling high limit

value (DC voltage, current input) for approximately 3 seconds. (Table 7.1-1)
During this time, all outputs and the indicators are in OFF status.

Control will then start, indicating the PV (process variable) on the PV display and SV

(desired value) on the SV display.

Indication differs depending on the selection in [Indication when output OFF].

(Table 7.1-1)

Sensor input

C

F

SV display

K

Z-ImwWwZXn<~

PL-1I
C(W/Re5-26)

lay

SV display

[

PV display

)/
I
1o
(A

Pt100
JPt100
Pt100
JPt100
Pt100
Pt100

LI
2
1
(

[ e T

-3
[ AR
0

4 to 20 mADC
0to 20 mMADC
0to 10 mV DC
-10to 10 mV DC
0to 50 mV DC
0to 100 mV DC
0to1VDC
Oto5V DC
1Tto5V DC
0Oto10V DC

[P
1

Scaling high limit value

7.2 Basic operation of settings
To proceed to each setting mode, refer to each setting mode.

« To set each setting item, use the & or ¥V key.

« If the MODE key is pressed, the set value is registered, and the unit proceeds to the
next setting item.
If the MODE key is pressed at the last setting item, the unit proceeds to the first setting item.

« Pressing the @ key reverts to the previous setting item.

« Pressing the wx key for 1 sec reverts to the previous setting level (reverts from setting

item to each group).

« If the MODE key is pressed for 3 sec at the setting group or item, the unit reverts to

PV/SV display mode.
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7.3 Engineering group
7.3.1 Input group
To enter the Input group, follow the procedures below.

(1) L_ENG

(2) E.IM

) st

Press the SET key 4 times in PV/SV display mode.
The unit enters the Engineering group.

Press the MODE key once. The unit proceeds to the Input group.

Press the MODE key once.
The unit proceeds to the ‘Input type’.

Character

Setting item, Function, Setting range Factory default

YEN
oL

Input type K (-200 to 1370 T)

* The input type can be selected from thermocouple (10 types), RTD
(2 types), current (2 types) and voltage (8 types), and the unit C/F
can be selected as well.

« If the input type is changed, scaling high and low limit will also
change to the high and low limit value of the altered input range.

» When changing the input from DC voltage to other inputs, remove the
sensor connected to this controller first, then change the input. If the
input is changed with the sensor connected, the input circuit may break.

» With DC voltage input, the (+) side input terminal number differs
as follows.

(+) side input terminal number of 0-5V DC, 1-5V DC, 0-10V DC: 16

(+) side input terminal number of 0-10 mV DC, -10-10 mV DC,

0-50 mV DC, 0-100 mV DC, 0-1 V DC: 18

* Input types

K 200 to 1370 C
K -200.0 to  400.0 C
J 200 to 1000 C
R 0 to 1760 C
S 0 to 1760 C
B 0 to 1820 C
E -200 to 800 C
T -200.0 to  400.0 C
N 200 to 1300 C
PL-I 0 to 1390 C
C(W/Re5-26) 0 to 2315 C
Pt100 -200.0 to  850.0 C
JPt100 -200.0 to  500.0 C
Pt100 -200 to 850 C
JPt100 200 to 500 C
Pt100 -100.0 to  100.0 C
Pt100 -100.0 to  500.0 C
K -328 to 2498 T
K -328.0 to 7520 F
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Character

Setting item, Function, Setting range Factory default

J -328 to 1832 F
R 32 to 3200 F
S 32 to 3200 F
B 32 to 3308 F
E -328 to 1472 F
T -328.0 to 7520 F
N -328 to 2372 F
PL-I 32 to 2534 F
C(W/Re5-26) 32 to 4199 F
L Pt100 -328.0 to 1562.0 F
JFT R JPHO00 -328.0 to  932.0 F
A Pt100 -328 to 1562 F
JPTUIF | JPHO00 -328 to 932 F
Frc 5 | Pt100 -148.0 to 2120 F
Fre F | Pt100 -148.0 to 9320 F
HZOMA | 4t0 20 mADC -2000 to 10000
LZDMA | 0to20mADC -2000 to 10000
oMy | 0to10mV DC -2000 to 10000
- /oMy | -10to10mVDC | -2000 to 10000
50My | 0to50mV DC -2000 to 10000
i 0to100mV DC | -2000 to 10000
Ll 0to1VDC -2000 to 10000
0to5VvVDC -2000 to 10000
1to 5V DC -2000 to 10000
0to10V DC -2000 to 10000
L’r, H Scaling high limit (*) | 1370 C
/ L{_—ﬂg * Sets scaling high limit value.
» Setting range: Scaling low limit value to input range high limit value
DC voltage, current input: -2000 to 10000 (The placement of the
decimal point follows the selection.)
L’r, | Scaling low limit (*) | -200 C
/ L—%ﬂﬂ' * Sets scaling low limit value.
» Setting range: Input range low limit value to scaling high limit value

DC voltage, current input: -2000 to 10000 (The placement of the
decimal point follows the selection.)

(*) In the case of DC voltage, current input, if Scaling high limit value< Scaling low limit
value is set, PV scaling decrease/input increase is possible.
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Character

Setting item, Function, Setting range Factory default

df

n
u

Decimal point place No decimal point

« Selects decimal point place.

Available only for DC voltage and current input
il - No decimal point

: 1 digit after decimal point

: 2 digits after decimal point

: 3 digits after decimal point

: 4 digits after decimal point

4o

PV filter time constant 0.0 sec

* Sets PV filter time constant.
If the value is set too high, it affects control results due to the delay of
response.

« Setting range: 0.0 to 100.0 seconds

Y%

4o

Sensor correction 00T

« Sets the correction value for the sensor.
This corrects the input value from the sensor. When a sensor cannot be
set at the exact location where control is desired, the sensor measured
temperature may deviate from the temperature in the controlled location.
When controlling with plural controllers, sometimes the measured
temperatures do not concur due to differences in sensor accuracy or
dispersion of load capacities. In such a case, the control can be set at the
desired temperature by adjusting the input value of sensors.
PV after sensor correction= Current PV+ (Sensor correction value)
« Setting range: -200.0 to 200.0 C (F)
DC voltage, current input: -2000 to 2000 (The placement of the
decimal point follows the selection.)
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7.3.2 Output group

To enter the Output group, follow the procedures below.

(1) L_ENL Pressthe SET key 4 times in PV/SV display mode.
The unit enters the Engineering group.
(2) E_I NP Pressthe MODE key once. The unit proceeds to the Input group.
(3) E_glif Pressthe SET key once. The unit proceeds to the Output group.
(4) ¢ | Pressthe MODE  key once.
% The unit proceeds to the ‘OUT1 proportional cycle’.
Character Setting item, Function, Setting range Factory default
OUT1 proportional cycle Relay contact: 30 sec
C » Sets proportional cycle for OUT1. Non-contact voltage: 3 sec
70 | For relay contact output, if the proportional cycle time is decreased,

the frequency of the relay action increases, and the life of the relay

contact is shortened.

Not available if OUT1 is in ON/OFF control or current output type.
* Setting range: 1 to 120 seconds

OUT2 proportional cycle Relay contact: 30 sec
* Sets proportional cycle for OUT2. Non-contact voltage: 3 sec

For relay contact output, if the proportional cycle time is decreased,
the frequency of the relay action increases, and the life of the relay
contact is shortened.
Not available if the DL option is not ordered, or if OUT2 is in ON/OFF
control.

* Setting range: 1 to 120 seconds

100

OUT1 high limit [ 100 %

+ Sets the high limit value of OUT1.
Not available if OUT1 is in ON/OFF control

« Setting range: OUT1 low limit value to 100 %
(Current output type: OUT1 low limit value to 105 %)

co

OUT1 low limit [0 %

* Sets the low limit value of OUT1.
Not available if OUT1 is in ON/OFF control

* Setting range: 0 % to OUT1 high limit value
(Current output type: -5 % to OUT1 high limit value)

H4Y4

&3

OUT1 ON/OFF hysteresis [1.0 C

» Sets ON/OFF hysteresis for OUT1.
Available only when OUT1 is in ON/OFF control
« Setting range: 0.1 to 1000.0 C (F),
DC voltage, current input: 1 to 10000 (The placement of the decimal
point follows the selection.)

cAcl

Al R

OUT2 action mode | Air cooling

* Selects OUT2 action from air, oil and water cooling.
Not available if the D[] option is not ordered

OUT2 proportional band

2 Air cooling (linear characteristic)

: Qil cooling (1.5th power of the
linear characteristic)

Air coolin
'S

Qil cooling
Water cooling

linear characteristic)y —X

SV (Fig. 7.3.2-1)
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Character

Setting item, Function, Setting range Factory default

ol Hb
100

100 %

OUT2 high limit

» Sets OUT2 high limit value.
Not available if the DL option is not ordered or if OUT2 is in ON/OFF
control

» Setting range: OUT2 low limit value to 100 %
(Current output type: OUT2 low limit value to 105 %)

OUT2 low limit 0%

» Sets OUT2 low limit value.
Not available if the DI 1 option is not ordered or if OUT2 is in ON/OFF
control

* Setting range: 0 % to OUT2 high limit value
(Current output type: -5 % to OUT2 high limit value)

Overlap band/Dead band ‘ 0.0°C

* Sets the overlap band or dead band for OUT1 and OUT2.
+ Set value: Dead band, —Set value: Overlap band
Available only when the DLJ option is ordered
« Setting range: -200.0 to 200.0 C (F),
DC voltage, current input: -2000 to 2000 (The placement of the
decimal point follows the selection.)

OUT2 ON/OFF hysteresis 10

» Sets ON/OFF hysteresis for OUT2.
Available when the D[] option is ordered, and when OUT2 is in
ON/OFF control action
« Setting range: 0.1 to 1000.0 C (F),
DC voltage, current input: 1 to 10000 (The placement of the decimal
point follows the selection.)

coll

HERF

Direct/Reverse control action ‘ Reverse (Heating) action

* Selects either Reverse (Heating) or Direct (Cooling) control action.
« HERT[]: Reverse (Heating) action
: Direct (Cooling) action

- =
[

AR5 |
ag

OUT1 preset output ‘ 0.0 %

« If Preset output 1 or 2 is selected from Event input allocation,
OUT1 MV can be set.
Preset output 1:
Control is performed with the preset output MV if sensor is burnt out
during Event Input ON.
Preset output 2:
Control is performed with the preset output MV when Event Input is
ON.
+ Available only when El option is ordered
* Setting range: 0.0 to 100.0 % (Current output: -5.0 to 105.0 %)
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Character

Setting item, Function, Setting range Factory default

PR
0o

OUT2 preset output 0.0 %

* If Preset output 1 or 2 is selected from Event input allocation,
OUT2 MV can be set.
Preset output 1:
Control is performed with the preset output MV if sensor is burnt out
during Event Input ON.
Preset output 2:
Control is performed with the preset output MV when Event Input is ON.
* Available when D[] and El option is ordered
» Setting range: 0.0 to 100.0 % (Current output: -5.0 to 105.0 %)

7.3.3 Event input group
This group is available only when the El option is ordered.
To enter the Event input group, follow the procedures below.

(1) L_ENL Press the SET key 4 times in PV/SV display mode.
The unit enters the Engineering group.
(2) £E_I' NP Pressthe MODE key once. The unit proceeds to the Input group.
(3) E_Ei1 Pressthe SET key twice. The unit proceeds to the Event input group.
(4) Erfl || Press the MODE key once.
""" The unit proceeds to the Event input EVI1 allocation.
Character Setting item, Function, Setting range Factory default
E;, "1 1 | Eventinput EVI1 allocation 000 (No event)
i ’UB{:!' * Selects Event input EVI1 from Event input allocation table.
* Refer to the Event input allocation table.
11 8 Event input EVI2 allocation ‘ 000 (No event)
Vil 7 | * Selects Event input EVI2 from Event input allocation table.
u
* Refer to the Event input allocation table.
11 3 Event input EVI3 allocation ‘ 000 (No event)
Vil 7 | * Selects Event input EVI3 from Event input allocation table.
00
u
+ Refer to the Event input allocation table.
E;, ri LI Event input EVI4 allocation ‘ 000 (No event)
vl 'Uﬂ” * Selects Event input EVI4 from Event input allocation table.
u
+ Refer to the Event input allocation table.
Event input allocation table
S?):lﬁt:d Event input function I(n g;&")l in Ou;eonl):F Remarks
000 | No event
001 | Set value memory 2" 1 n=0 to 3 (*1)
002 | Control ON/OFF Control OFF | Control ON Control output
OFF function
003 | Direct/Reverse action Direct action Reverse action| Always effective
004 | Timer Start/Stop Start Stop
005 | PV display; Ineffective when
PV holding Holding Not holding controlling
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S‘f}:ﬁ:d Event input function I(rgfg;&")l I"(%‘;e?:):': Remarks
006 | PV display; Ineffective when
PV peak value holding | Holding Not holding controlling
007 | Preset output 1 Preset output | Standard If sensor is burnt
(*2) control out, the unit
maintains control
with the preset
output MV.
008 | Auto/Manual control Manual Automatic
control control
009 Remote/Local Remote Local Effective only when
EAL! or EVLI
option is ordered
010 | Program mode; Level action when
RUN/STOP RUN STOP power-on
011 Program mode; Level action when
Holding/Not holding Holding Not holding power-on
012 | Program mode; Advance Standard Level action when
Advance function control power-on
013 | Integral action holding | Integral action | Standard Control continues
Holding integral action |with the integral
value being held.
014 | Preset output 2 Preset output | Standard The unit maintains
(*2) control control with the
preset output MV.

Signal edge from OFF to ON or from ON to OFF is valid.

If “010 (Program mode RUN/STOP)” is selected in [Event input EVI1 allocation], the
following action will be performed. However, for action when power is turned ON, Level
action [ON (Closed) or OFF (Open)] is adopted.

Controller status Standby mode ~_ Program control run =~ Fé&%rgg;/ (r:](q)(r)\(tjrg)l stop

Terminals 11-15 e e

[DI(EVIT)-COM] 11-15 [DM(EVI1)-COM]: | 11-15 [DI(EVI1)-cOM]: | 11-15 [DI1(EVIT)-COM]:
ON (Closed) OFF(Open) A ON(Closed) y OFF(Open)
Standby mode _ Program control performs. Program control stops

Terminals 11-15 oo | (Standby mode).
[DI1(EVI1)-COM] 3
OFF (Open) Program control performs when Program control stops (standby mode)

Fiq. 7.3.3.1 “11-15 [DI1(EVI1)-COM]" changes  Wwhen “11-15 [DI1(EVI1)-COM]" changes
(Fig. 7.3.3-1) from OFF(Open) to ON(Closed). from ON(Closed) to OFF(Open).

OR computation [if any one is ON (closed), the function activates] begins if the same
functions except “001(Set value memory)” have been selected for plural Event inputs.
(*1) The value that 1 (one) is added to 2", is indicated on the MEMO/STEP display.
(e.g.) If EVI1(2°)=OFF, EVI2(2")=ON, then 3 (2" +1) is indicated.
2°, 2", 22 and 2° will be allocated to Event input EVI1 to EVI4 respectively, and
the Set value memory number will be determined by each value of EVI1 to EVI4.
(Refer to Section “9.7 Set value memory function” on p.76.)

(*2) Preset value can be set in [OUT1 preset output], [OUT2 preset output] (p.32, 33)
in the Output group.
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7.3.4 Event output group
To enter the Event output group, follow the procedures below.

(1) G_ENL Setthe SET key 4 times in PV/SV display mode.
The unit enters the Engineering group.

(2) E_INP Pressthe MODE key once. The unit proceeds to the Input group.

(3) £_E¥p| Pressthe SET key several times until characters of the Event output
group appears.

(4) E¥fg ! Pressthe MODE key once.
" The unit proceeds to the ‘Event output EVT1 allocation’.
Character Setting item, Function, Setting range Factory default
1/ rD | | Event output EVT1 allocation 000 (No event)
Vi I

oo | e Selects Event output EVT1 from the Event output allocation table.
+ Refer to the Event output allocation table.

E“r 8 Event output EVT2 allocation | 000 (No event)
g * Selects Event output EVT2 from the Event output allocation table.
+ Refer to the Event output allocation table.

E r 3 Event output EVT3 allocation | 000 (No event)
Vi D * Selects Event output EVT3 from the Event output allocation table.
Available only when A3 option is ordered

» Refer to the Event output allocation table.

r Event output EVT4 allocation | 000 (No event)

1/

Vi g’b » Selects Event output EVT4 from the Event output allocation table.
Y1 Available only when A5 option is ordered

» Refer to the Event output allocation table.

E“r 5 Event output EVTS5 allocation | 000 (No event)

vi g » Selects Event output EVT5 from the Event output allocation table.
Available only when A5 option is ordered

* Refer to the Event output allocation table.

Event output allocation table

St\ellaeIcL:It:d Evﬁjnr:c(:itgr?m Procitveic:;ln?hteo m’% EIO\II(v:; level Remarks
000 No event
001 Alarm output; Alarm hysteresis
High limit alarm ¢ MODE
Alarm action delay timer
¢ MODE
Alarm Energized/De-energized
002 Alarm output; The same as the High limit
Low limit alarm alarm
003 Alarm output; The same as the High limit
High/Low limits alarm
004 Alarm output; The same as the High limit
High/Low limits alarm
independent
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Selected

Event output

Proceeding to the lower

value function level with the MODE key Remarks
005 Alarm output; The same as the High limit
High/Low limit range alarm
006 Alarm output; The same as the High limit
High/Low limit range alarm
independent
007 Alarm output; The same as the High limit
Process high alarm alarm
008 Alarm output; The same as the High limit
Process low alarm alarm
009 Alarm output; The same as the High limit
High limit with standby | alarm
010 Alarm output; The same as the High limit
Low limit with standby | alarm
011 Alarm output; The same as the High limit
High/Low limits with alarm
standby
012 Alarm output; The same as the High limit
High/Low limits with alarm
standby independent
013 Timer output linked to | Timer output delay action Select “Timer
“Timer Start/Stop” from | v MOPE . Start/Stop”
Event input allocation. | Timer output time unit from Event
OFF :;OlDE i input allocation.
i (p33)
ON delay time
014 Timer output linked to The same as the above The same as
“Timer Start/Stop” from the above
Event input allocation.
Control ON during
timer operation.
Control OFF after time
is up.
015 Heater burnout alarm | Heater rated current Rated current
output MODE 20Aor 100 A.
Heater burnout alarm 1 value | Settable within
MODE the rated
Heater burnout alarm 2 value current (*)
016 Loop break alarm Loop break alarm time
output MODE
Loop break alarm span
017 Time signal output Time signal output step Time signal
MODE output is turned
Time signal OFF time off when the
MODE performing step
Time signal ON time is complete.
018 Output during AT Outputs during AT]
019 Pattern end output Program control

« If an alarm type is changed, the alarm set value becomes 0 (0.0).

+ If “001 to 012 (Alarm output)” is selected: Individual setting for event outputs
If “013 to 019” is selected: Common setting to the plural event outputs
(*) Available only when W or W3 option is ordered.
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Pattern end output
After the program control is completed, pattern end output is turned ON.
The following program pattern shows that the temperature rises to 200 C
for 1 hour, and stays at 200 C for 2 hours after program control starts.

Step 1 2
Step SV 200 C 200 C
Step time 1:00 2:00

Pattern end output is shown below in (Fig. 7.3.4-1).

Step 1 2
200 C oo
0T
1:00 " | 2:00 §
ON oo =
Patt d output : I I
attern end outpu OFE . |
Program control run Jr Program control stops. —f T
Pattern end output ON Pattern end outptﬁmis
turned off by the -ster
(Fig. 7.3.4-1) key or by power-off.
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» Alarm output setting items [When alarm output (001 to 012) is selected]

Character

Setting item, Function, Setting range Factory default

A 1

Alarm hysteresis 1.0 C

* Sets Alarm hysteresis.
« Setting range: 0.1 to 1000.0 C (F)
DC voltage, current input: 1 to 10000 (The placement of the decimal
point follows the selection.)

Alarm action delay timer ‘ 0 sec

* Sets Alarm action delay timer.
When setting time has elapsed after the input enters the alarm output
range, the alarm is activated.

» Setting range: 0 to 10000 sec

Alarm Energized/De-energized ‘ Energized

» Selects Energized/De-energized status for Alarm.
(Refer to “Alarm action Energized/De-energized”.)

(*): If “001 (Alarm output; High limit alarm) to 012 (Alarm output; High/Low limits with
standby independent” is selected in [Event output EVT2 to EVTS allocation],
their setting characters will be —=='xxx to == xxx.

conductive (ON) while the EVT1 indicator is lit.
EVT1 output is not conductive (OFF) while EVT1 indicator is not lit.

When [Alarm De-energized (7 £+

is not conductive (OFF) while EVT1 indicator is lit.
EVT1 output is conductive (ON) while EVT1 indicator is not lit.

High limit alarm (when Energized is set)

EVT1 hysteresis

High limit alarm (when De-energized is set)
EVT1 hysteresis

ON r'Y ON A
OFF —x Y OFF X
S)Y + EVT1 value S)Y +EVT1 value
(Fig. 7.3.4-2) (Fig. 7.3.4-3)

For EVT2 to EVT5, the alarm action is the same as that of EVT1.
For EVT2 to EVT5, read “EVT2 to EVT5” for “EVT1”.

* EVT2 output (terminals 7-8) (A3 option: terminals 8-10)

* EVT3 output (terminals 7-10)

* EVT4 output (terminals 29-30)

* EVT5 output (terminals 28-30)
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* Timer output setting items [When Timer output (013, 014) is selected]
Available only when the El option is ordered.

Character

Setting item, Function, Setting range Factory default

dl 4F

oN

Timer output delay action ON delay time

* Selects a Timer output action.

ON/OFF delay time

. Delay action ON

Event input

DLYON OFF

ON

ON delay time

DLYOFF, OFF

ON

OFF delay time

DLYON pLyorr, ~ OFF

ON

ON/OFF delay time

— OFF
DLYON: ON delay time setting
DLYOFF: OFF delay time setting

(Fig. 7.3.4-4)

Timer output time unit ‘ Minute

-Selects Tlmer output time unit.

o

» Sets OFF delay time.
* Setting range: 0 to 10000 (Time unit follows the selection in [Timer
output time unit].)

ON delay time o

» Sets ON delay time.
* Setting range: 0 to 10000 (Time unit follows the selection in [Timer

output time unit].)
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* Heater burnout alarm output setting items [When Heater burnout alarm output
(015) is selected]

Available only when W, W3 option is ordered.

Character

Setting item, Function, Setting range Factory default

H_hi

~ 20oA

Heater rated current 20.0A

* Selects heater rated current.
* If heater rated current is changed, Heater burnout alarm 1 and 2
value will return to 0.0.
« Z0O0F:20.0A
(LOHH100.0A

H

Heater burnout alarm 1 value 0.0A

« Sets the heater current value for Heater burnout alarm 1.

a0
Setting to 0.0 disables the alarm.
H and CT1 CT1 current value and character ~ are indicated alternately on the
current - PV display.
::Lir;?/tlng When OUT1 is ON, the CT1 current value is updated.
(on the PV When OUT1 is OFF, the unit memorizes the previous value when
display) OUT1 was ON.
Upon returning to set limits, the alarm will stop.
* Rated current: 20.0 A (0.0 to 20.0A), 100.0 A (0.0 to 100.0 A)
HB Heater burnout alarm 2 value ‘ 0.0A
ngle Sets the heater current value for Heater burnout alarm 2.
Setting to 0.0 disables the alarm.
HZ' and CT2 | CT2 current value and characters HZ' are indicated alternately on
current - the PV display.
::Lir;?/tlng When OUT1 is ON, the CT2 current value is updated.
(on the PV When OUT1 is OFF, the unit memorizes the previous value when
display) OUT1 was ON.

Upon returning to set limits, the alarm will stop.
Available only when W3 option is ordered
» Rated current: 20.0 A (0.0 to 20.0 A), 100.0 A(0.0 to 100.0 A)
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* Loop break alarm output setting items [When Loop break alarm output (016) is

selected]
Character Setting item, Function, Setting range Factory default
| P r Loop break alarm time 0 minutes
Lir-i A | * Sets the time to assess the Loop break alarm.
u

* Setting to 0 (zero) disables the alarm.
* Setting range: 0 to 200 minutes

LP_H

n
u

Loop break alarm span ‘ 0T

* Sets the temperature to assess the Loop break alarm.
* Setting to 0 (zero) disables the alarm.
« Setting range: 0 to 150 C (F), 0.0 to 150.0 C (F)
DC voltage, current input: 0 to 1500 (The placement of the decimal
point follows the selection.)

Loop break alarm

When the control action is Reverse (Heating):

o If the PV does not reach the span setting within the time allotted to assess the loop
break alarm (after the MV has reached 100% or the OUT high limit value), the alarm will

be activated.

o Likewise, if the PV does not drop to the span setting within the time allotted to assess
the loop break alarm (after the MV has reached 0% or the OUT low limit value), the

alarm will be activated.

When the control action is Direct (Cooling), read “reach” for “drop to” and vice versa.
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* Time signal output setting items [When Time signal output (017) is selected]

Character

Setting item, Function, Setting range Factory default

JFL)_ NQ

Time signal output step 1

+ Sets step number for time signal output performance.
* Setting range: 1 to 15

I4_of

Time signal output OFF time | 00:00

* Sets the Time signal output OFF time.

oaoo * Setting range: 00:00 to 99:59 (Time unit follows the selection in
[Step time unit] in the Program group.)
!'L' A1 | Time signal output ON time ‘ 00:00
! —BE’BE, * Sets the Time signal output ON time.

* Setting range: 00:00 to 99:59 (Time unit follows the selection in
[Step time unit] in the Program group.)

Time signal output
Time signal output activates during Time signal output ON time within the set step for
which Time signal output is performed.
Time signal output ON time follows Time signal output OFF time after the program

control starts.

The following program pattern shows that the temperature rises to 200 C for 1 hour,
and stays at 200 C for 2 hours after program control starts.

Step 1 2
Step SV 200 C 200 C
Step time 1:00 2:00

Time signal output (Fig. 7.3.4-5) is shown when set as follows.
* The step for which Time signal output is performed: 2

+ Time signal output OFF time setting: 0:30

* Time signal output ON time setting: 1:00

Step 1 2
200C ...
0C
1:00 " 2:00
) . ON ;
Time signal output OFF :
€S> <—>
Jr 0:30 1:00
Program control run f \ .
OFF time  ON time (Fig. 7.3.4-5)

Time signal output is effective within the step set in [Time signal output step].
For example, if Time signal output ON time is set to “2:00” at the above,
Time signal output is turned OFF when step 2 is completed.
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7.3.5 Program group

To enter the Program group, follow the procedures below.

(1) L_ENL Setthe SET key 4 times in PV/SV display mode.

The unit enters the Engineering group.
(2) E_INP| Pressthe MODE key once. The unit proceeds to the Input group.
(3) E_PFo Pressthe SET key several times until characters of the Program

group appears.
(4) PROMJ Press the MODE key once.

7% The unit proceeds to the ‘Fixed value control/Program control’.

Character Setting item, Function, Setting range Factory default

PRLH

Fixed value control/Program control Fixed value control

» Selects Fixed value control or Program control.

Step time unit Hour:Minute

* Selects the Step time unit for the program control.
* Available only for the program control.

Power restore action
* Selects the program status if a power

Stops (standby) after
power restoration.

failure occurs mid-program and it is restored.
* Available only for the program control

. Stops (Standby) after power restoration.
i Continues after power restoration.

=l Suspended (On hold) after power restoration.

Program start temperature 0T

* Sets the step temperature when program starts.
* Available only for the program control
» Setting range: Scaling low limit value to Scaling high limit value
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7.3.6 Communication group
Available when C, C5 option is ordered.
To enter the Communication group, follow the procedures below.

(1) L_ENG
(2) E_IN
() E_coM

(4) Mot
NoML

Setthe SET key 4 times in PV/SV display mode.
The unit enters the Engineering group.
Press the MODE key once. The unit proceeds to the Input group.

Press the SET key several times until characters of the Communication
group appear.

Press the MODE key once.

The unit proceeds to the ‘Communication protocol’.

Character Setting item, Function, Setting range Factory default
ML,I Communication protocol Shinko protocol
cCiriic . Selects communication protocol.

NoML . 2 Shinko protocol
: Modbus ASCII mode
i Modbus RTU mode
MM/ Instrument number | 0
ciring Al Sets the instrument number.
u

The instrument numbers should be set one by one when multiple
instruments are connected in Serial communication, otherwise
communication is impossible.

* Setting range: 0 to 95

Communication speed | 9600 bps

. Selects a communication speed equal to that of the host computer.
5= 9600 bps

: 19200 bps

: 38400 bps

[ 7 bits/Even

Mlc r Data b|t/Par|ty
cCi l_' I « Selects data bit and parity.
EVN | o BNaNTE 8 bits/No parity
TN@NLE 7 bits/No parity
HE L INLE 8 bits/Even
TE VN 7 bits/Even
H ook 8 bits/Odd
Jod i 7 bits/Odd |
Stop bit 1
LHFDP . Selects the stop b|t
. i l: 1
SVTC bias o

* Control desired value (SV) adds SVTC bias value to the value
received by the SVTC command.
* Available only when Shinko protocol is selected in [communication
protocoll.
» Setting range: Converted value of +20 % of the input span
DC voltage, current input: =20 % of the scaling span (The placement
of the decimal point follows the selection.)
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7.3.7 External setting group
Available only when the EAL] or EVL] option is ordered.
To enter the External setting group, follow the procedures below.

(1) L_ENG| Setthe SET key 4 times in PV/SV display mode.
The unit enters the Engineering group.
[y

(2) E_INP Pressthe MODE key once. The unit proceeds to the Input group.

(3) E_Exl| Pressthe SET key several times until characters of the External
setting group appears.

4) PE‘NUI_;”: Press the MODE key once.
! The unit proceeds to the ‘Remote/Local’.

Character Setting item, Function, Setting range Factory default
PEM [~ | Remote/Local Local
1101

+ Selects Remote or Local setting of the SV (desired value).
==L : Local (The SV can be set by front keypad.)

WA

Mzl Remote (The SV can be set in analog by the remote
operation externally.)

LocAL

i
v

External setting input high limit ‘ 1370 C

* Sets External setting input high limit value.
[For EA1 (4-20 mA) option, the value corresponds to 20 mA input.]
» Setting range: External setting input low limit to Input range high limit
(The placement of the decimal point follows the selection.)

1 External setting input low limit -200 C
! L_'?B‘,J-, + Sets External setting input low limit value.
[For EA1 (4-20 mA) option, the value corresponds to 4 mA input.]

» Setting range: Input range low limit to External setting input high limit
(The placement of the decimal point follows the selection.)

Remote bias | 07T

* During remote action, SV (desired value) adds the remote bias value.
» Setting range: Converted value of +20 % of the input span
DC voltage, current input: £20 % of the scaling span (The placement
of the decimal point follows the selection.)
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7.3.8 Transmission output group
Available only when TA1 or TV1 option is ordered.
To enter the Transmission output group, follow the procedures below.

(1) L_ENG| Setthe SET key 4 times in PV/SV display mode.
The unit enters the Engineering group.
(2) E.I NP Pressthe MODE key once. The unit proceeds to the Input group.
(3) E_FA| Pressthe SET key several times until characters of the Transmission
output group appears.
@) I &qH Press the MODE key once.
' The unit proceeds to the ‘“Transmission output’.
Character Setting item, Function, Setting range Factory default
FP ,_' Transmission output type PV transmission
! Fg * Selects transmission output type.

: PV (process variable) transmission

: SV (desired value) transmission

: MV (manipulated variable) transmission
: DV (deviation) transmission

T

[RLH

1310

Transmission output high limit ‘ 1370 C

+ Sets the Transmission output high limit value.
[For TA1 (4-20 mA) option, the value correponds to 20 mA output.]
» Setting range:
PV, SV transmission: Transmission output low limit to Input range
high limit value
MV transmission: Transmission output low limit value to 105.0 (%)
DV transmission: Transmission output low limit to Scaling span

[RLL

n
u

Transmission output low limit -200 C

« Sets the Transmission output low limit value.
[For TA1 (4-20mA) option, the value correponds to 4mA output.]
* Setting range:
PV, SV transmission: Input range low limit to Transmission output
high limit value
MV transmission: -5.0 to Transmission output high limit value (%)
DV transmission: -Scaling span to Transmission output high limit value
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7.3.9 Other function group

To enter Other function group, follow the procedures below.

(1) L_ENL Setthe SET key 4 times in PV/SV display mode.
The unit enters the Engineering group.
(2) E_INP Pressthe MODE key once. The unit proceeds to the Input group.
(3) E.ofH| Pressthe SET key several times or @ key once until characters
of Other function group appears.
(4) Locl | Pressthe MODE key once.
" The unit proceeds to the ‘Set value lock'.
Character Setting item, Function, Setting range Factory default
Set value lock Unlock
* Locks the set values to prevent setting errors.

The setting item to be locked depends on the selection.
» With any selection from Lock 1 to Lock 4, AT or Auto-reset cannot be
carried out.

(Unlock): All set values can be changed.
.. (Lock 1): None of the set values can be changed.
_:_' """ (Lock 2): Only SV (desired value) can be changed.
= = (Lock 3): None of the set values can be changed as Lock 1.
SV and Alarm value can be changed. Other set

):
=1 (Lock 4):
values cannot be changed.

PID zone function ‘ Not used

* Selects “Not used/Used” of the PID zone function.
Control is performed by automatic change of PID zone parameters,
which are linked to the SV (or step SV for program control).
PID zone value can be set in the PID group.
Refer to “PID zone function” on p. 49.

rii
P:ug

SV rise rate ‘ 0 C/minute

» Sets SV rise rate (rising value for 1 minute).
When the SV is adjusted, it approaches the new SV by the preset
rate-of-change (*C/min, ‘F/min).
When the power is turned on, the control starts from the PV and
approaches the SV by the rate-of-change.
« Setting to 0 or 0.0 disables this function.
« Setting range: 0 t0o10000 C/min (‘F/min)
Thermocouple, RTD input with a decimal point: 0.0 t01000.0 ‘C/min
(F/min)
DC voltage, current input: 0 to 10000/min (The placement of the
decimal point follows the selection.)
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Character

Setting item, Function, Setting range Factory default

RACd

SV fall rate 0 C/minute

* Sets SV fall rate (falling value for 1 minute).
When the SV is adjusted, it approaches the new SV by the preset
rate-of-change (*C/min, 'F/min). When the power is turned on, the control
starts from the PV and approaches the SV by the rate-of-change.
Setting to 0 or 0.0 disables this function.

« Setting range: 0 t010000 C/min (‘F/min)
Thermocouple, RTD input with a decimal point: 0.0 to 1000.0 “C/min(F /min)
DC voltage, current input: 0 to 10000/min (The placement of the

decimal point follows the selection.)

Indication when output OFF OFF indication

* Selects the indication when control output is OFF.

i:OFF indication

: No indication

: PV indication

: PV indication+Any event from EVT1 to EVT5 output

Backlight selection | All are backlit.

* Selects the display to backlight.

=L LL_i_i: All (displays and indicators) are backlit.

: Only PV display is backlit.

: Only SV display is backlit.

: Only Action indicators are backlit.

: PV and SV displays are backlit.

: PV display and Action indicators are backlit.
L SV display and Action indicators are backlit.
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PV color Red

. Selects PV display color. See “PV display color selection” on p.50.

i Green

: Red

: Orange

*i_i: When any alarm output from EVT1 to EVT5 is ON, PV
color turns from green to red.

.- When any alarm output from EVT1 to EVT5 is ON, PV

color turns from orange to red.

<1 PV color changes continuously (Orange » Green > Red).

i iz PV color changes continuously (Orange # Green —»Red),
and simultaneously when any alarm output from EVT1 to
EVTS5 is ON (Red).

PV color range | 50 7T

«When F+* LR (PV color changes continuously) or AP LR} (PV
color changes continuously + Any alarm output from EVT1 to EVT5 is
ON) is selected in [PV color], the value of green PV color range can
be set. See “PV display color selection” on p.50.

» Setting range: 0.1 to 200.0 C (F),

DC voltage, current input: 1 to 2000 (The placement of the decimal
point follows the selection.)

48




Character Setting item, Function, Setting range Factory default

D’PFM Backlight time 0 minutes
I I » Sets time to backlight from no operation status until backlight is
switched off.

When set to 0, the backlight remains ON.
Backlight relights by pressing any key while backlight is OFF.
* Setting range: 0 to 99 minutes

bHIQLM’_ Bar graph ‘ MV indication

Mi/
" o M MV (manipulated variable) indication
o DV (deviation) indication
i..i2 No indication
D"” I d Deviation unit | 1°C
Vi , | * Sets amount of deviation for the positive (or negative) side of one
1

division of the bar graph. (See p.51.)
* Setting range: 1 to Converted value of 20 % of the input span

[PID zone function]
When PID zone function “Used” is selected, and if SV (or Step SV for the program
control) is lower than PID zone value, the control is performed with PID zone
parameters of the relevant PID zone value.
If the next PID zone value is lower than the current one, the next PID zone
parameters will not be effective.
During program control, the currently performing step SV is applicable to the PID
zone.
In the case of (Fig. 7.3.9-1), “SV: 150 C” is higher than “PID zone value 1: 100 C”,
and lower than “PID zone value 2: 200 C”, so control is performed using PID zone
parameters of PID zone value 2.
As PID zone value 4 has not been set, even if SV is higher than PID zone value 3,
control is performed using PID zone parameters of PID zone value 3.

D zone value 4 has not been set, for the zone which is

igher than the PID zone value 3, control is performed using
arameters of PID zone value 3.

PID zone value 3: 300 °

Controls usm? PID zone
amet PID

SV: 250 C [>

PID zone value 2: 200 C

Controls using PID zone

SV: 150 C |> ——————— ﬁ = —— parameters of PID zone value 2. ==

PID zone value 1: 100 C

Controls using PID zone
parameters of PID zone value 1.

Controls using PID zone Controls using PID zone
parameters of PID zone parameters of PID zone
value 2. value 3.

(Fig. 7.3.9-1) SV change
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[PV display color selection]
(Table 7.3.9-1)

PV color

PV color selection

Constantly green

Constantly red

Constantly orange

EVT1to EVT5is ON:
Green — Red (*)

fro

When alarm output OFF: Green
When any alarm output from EVT1 to EVT5
is ON, the PV color turns from green to red.

output from EVT1 to EVT5 is ON:
Orange — Red (%)

When alarm output OFF: Orange
When any alarm output from EVT1 to EVT5
is ON, the PV color turns from orange to red.

PV color changes continuously
(Orange — Green —» Red).

PV color changes depending on the color range
setting.

* PV is lower than [SV-PV color range]: Orange
* PV is within [SV =PV color range]: Green

* PV is higher than [SV+PV color range]: Red

Orange | Grgen Red

L |
< <
| |
| |
| |
] |

Hys SV  Hys
Hys: Set point of PV color range

(Fig. 7.3.9-2)

PV color changes continuously
(Orange —» Green —» Red),
and at the same time any alarm
output from EVT1to EVT5 is
ON (Red). (*)

PV color changes depending on the PV color
range setting.

When any alarm output from EVT1 to EVT5 is
ON, the PV display turns red.

* PV is lower than [SV-PV color range]: Orange
* PV is within [SV =PV color range]: Green

* PV is higher than [SV+PV color range]: Red

* Any alarm output from EVT1 to EVT5 is ON: Red

Orange | Green | Red
K <
%] | | %
| |
Red v | R Red
EVT2 Hys SV Hys EVT1

Hys: Set point of PV color range
EVT1: EVT1 value (High limit alarm)
EVT2: EVT2 value (Low limit alarm)

(Fig. 7.3.9-3)

(*) This is available for Event outputs EVT1 to EVT5 allocations 001 to 012.
This is not available for allocations 013 to 019. (Pages 35-36)
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[Bar graph selection]

MV or DV are indicated on the bar graph.

With MV indication, if Heating/Cooling control output is ordered, bar graph indication
for OUT1 MV and OUT2 MV differs as shown below.

Function Contents Indication
MV Scale is -5 to 105 %, (e.g.) OUT1 MV 50 %
indication and segments light
increasingly to the right IIIIIIIIIIIDDDDDDDDDDD
in accordance with the '5 % 50>% 105 %
OuUT1 MV. Light increasingly to the right in accordance with
the OUT1 MV.
MV Scale shows that center | (e.g.) OUT1 MV 50 %
indication is 0 %, the right end DDDDDDDDDDIIIIIIDDDDDD
(when (OUT1 MV) is 105 %, O O O
Heating/ and the left end (OUT2 105 % 0% 102%
i i 0 Light increasingly to the right in accordance with
Cooling MV) is 105 %. thg S gly g
control output | Segments for OUT1 MV
is ordered.) | lightincreasingly to the (e.g) OUT2 MV 50 %
fight from the center. DDDDDDIIIIIIDDDDDDDDDD
Segments for OUT2 MV 105 % 0 % 105 %
light increasingly to the nght increasingly to the left in accordance with
left from the center. the OUT2 MV.
PV_ . In the case of deviation When deviation unit is set to 1:
indication zero (0), central 2 (e.g.) Deviation 0 (SV=200, PV=200)

segments light.

For positive deviation,
segments light
increasingly to the right.
For negative deviation,
segments light
increasingly to the left.

Ninininuininiuinnl | (in/{uinujninn
O O O

- +
Central 2 segments light.

(e.g.) Negaitve deviation (SV=200, PV=196)
%9DDDDIIII!QDDDDDDDDQQ

- O +
<

4 segments of deviation except the central segment light
increasingly to the left in accordance with the deviation.
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8. Settings
There are 2 setting methods for this controller: Simplified setting, Group selection.

8.1 Simplified setting method
Simplified setting method, which is effective for the Fixed value control, is the same
method as when setting standard Shinko controllers.

8.1.1 SV setting mode
To enter the SV setting mode, press the MODE key once in PV/SV display mode.
If Set value memory function is selected from Event input allocation (p.33), only the
memory number selected via terminal connection can be set.
To set other Set value memory number, select it again by connecting terminals.

Character Setting item, Function, Setting range Factory default
L‘ SV 0T
n | ¢ Sets SV (desired value).
o | « setting range: Scaling low limit to Scaling high limit

8.1.2 Event setting mode
To enter Event setting mode, press the MODE key while pressing the & key in
PV/SV display mode.
If Set value memory function is selected from Event input allocation (p.33), only the
memory number selected via terminal connection can be set.
To set other Set value memory number, select it again by connecting terminals.

Character Setting item, Function, Setting range Factory default

H / EVT1 alarm value 0T

/ * Sets EVT1 alarm value.

- Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT1 allocation].

« Setting range: Refer to (Table 8.1.2-1) on p.55.

o

EVT1 high limit alarm value o

A iH

-

» Sets EVT1 high limit alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT1 allocation].
For the independent alarms (such as High/Low limits independent,
High/Low limit range independent and High/Low limits with standby
independent), the EVT alarm value matches the low limit side, and
EVT high limit alarm value matches the high limit side.

« Setting range: Refer to (Table 8.1.2-1) on p.55.

ca
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Character Setting item, Function, Setting range Factory default
HE EVT2 alarm value 0°C
ql | * Sets EVT2 alarm value.
= Y| setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT2 allocation].
« Setting range: Refer to (Table 8.1.2-1) on p.55.
HEH EVT2 high limit alarm value \ 07T
A | = Sets EVT2 high limit alarm value.
u

Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT2 allocation].
For the independent alarms (such as High/Low limits independent,
High/Low limit range independent and High/Low limits with standby
independent), the EVT alarm value matches the low limit side, and
EVT high limit alarm value matches the high limit side.

+ Setting range: Refer to (Table 8.1.2-1) on p.55.

co

EVT3 alarm value loC

* Sets EVT3 alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT3 allocation].

« Setting range: Refer to (Table 8.1.2-1) on p.55.

ca

EVT3 high limit alarm value o T

» Sets EVT3 high limit alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT3 allocation].
For the independent alarms (such as High/Low limits independent,
High/Low limit range independent and High/Low limits with standby
independent), the EVT alarm value matches the low limit side, and
EVT high limit alarm value matches the high limit side.

« Setting range: Refer to (Table 8.1.2-1) on p.55.
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Character

Setting item, Function, Setting range Factory default

EVT4 alarm value 0°cC

» Sets EVT4 alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT4 allocation].

« Setting range: Refer to (Table 8.1.2-1) on p.55.

ca

EVT4 high limit alarm value o

» Sets EVT4 high limit alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT4 allocation].
For the independent alarms (such as High/Low limits independent,
High/Low limit range independent and High/Low limits with standby
independent), the EVT alarm value matches the low limit side, and
EVT high limit alarm value matches the high limit side.

« Setting range: Refer to (Table 8.1.2-1) on p.55.

co

EVT5 alarm value loC

* Sets EVT5 alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVTS allocation].

+ Setting range: Refer to (Table 8.1.2-1) on p.55.

ca

EVTS5 high limit alarm value o T

» Sets EVT5 high limit alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT5 allocation].
For the independent alarms (such as High/Low limits independent,
High/Low limit range independent and High/Low limits with standby
independent), the EVT alarm value matches the low limit side, and
EVT high limit alarm value matches the high limit side.

« Setting range: Refer to (Table 8.1.2-1) on p.55.
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(Table 8.1.2-1)

Alarm type Setting range
High limit (deviation setting) -(Input span) to input span C (F) *1
Low limit (deviation setting) -(Input span) to input span C (F) *1
High/Low limits (deviation setting) 0 to input span T (F) *1
High/Low limits independent 0 to input span C (F) *1
(deviation setting)
High/Low limit range (deviation setting) 0 to input span T (F) *1
High/Low limit range independent 0 to input span C (F) *1
(deviation setting)
Process high Input range low limit to
input range high limit value *2
Process low Input range low limit to
input range high limit value *2
High limit with standby (deviation setting) | -(Input span) to input span C (F) *1
Low limit with standby (deviation setting) -(Input span) to input span C (F) *1
High/Low limits with standby 0 to input span C (F) *1
(deviation setting)
High/Low limits with standby independent | 0 to input span C (F) *1
(deviation setting)

*1: For DC voltage, current input, the input span is the same as the scaling span.
*2: For DC voltage, current input, input range low (or high) limit value is the same as
scaling low (or high) limit value.
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8.1.3 PID setting mode

To enter PID setting mode, press and hold the ™ and MODE key (in that order) for
3 seconds in PV/SV display mode.

If PID zone function “Used” is selected, PID zone parameters depends on the SV.
PID zone numbers are indicated on the MEMO/STEP display.

Character

Setting item, Function, Setting range Factory default

OUT1 proportional band 10 C

« Sets the proportional band for OUT1.

OUT1 becomes ON/OFF control when set to 0 or 0.0.
« Setting range: 0 to Input span C (F)

(DC voltage, current input: 0.0 to 1000.0 %)

OUT2 proportional band ‘ 1.0 times

* Sets the proportional band for OUT2.
OUT2 becomes ON/OFF control when set to 0.0.
Not available if DL option is not ordered, or if OUT1 is in ON/OFF
control.
+ Setting range: 0.0 to 10.0 times (Multiplied value of OUT1
proportional band)

——

c00

Integral time ‘ 200 sec

* Sets integral time for OUT1.

Setting the value to 0 disables this function.

Not available if OUT1 is in ON/OFF control.

Auto-reset can be performed when PD is control action (1=0).
« Setting range: 0 to 3600 seconds

Derivative time 50 sec

* Sets derivative time for OUT1.
Setting the value to 0 disables this function.
Not available if OUT1 is in ON/OFF control.
« Setting range: 0 to 1800 seconds

11
R o

-y
i

ARW 50 %

+ Sets anti-reset windup (ARW) for OUT1.
Available only when PID is control action.
* Setting range: 0 to 100 %

RLEl

nn
Uy

Manual reset 00T

+ Sets the reset value manually.
Available only when P or PD is control action.
+ Setting range: £1000.0
DC voltage, current input: The placement of the decimal point
follows the selection.
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Character Setting item, Function, Setting range Factory default

+ Sets changing value of OUT1 MV for 1 second.
Setting the value to 0 disables this function.
Not available if OUT1 is in ON/OFF control.
See “OUT1 rate-of-change” on p.57.

* Setting range: 0 to 100 %/second

r OUT1 rate-of-change 0 %/second
DPH:
-

u

[OUT1 rate-of-change]
For Heating control, if PV is lower than SV, output is generally turned from OFF to ON
as shown in (Fig. 8.1.3-1).
If OUT1 rate-of-change is set, the output can be changed by the rate-of-change (Fig.
8.1.3-2).
This control is suitable for high temperature heaters (which are made from molybdenum,
tungsten or platinum, etc., and used at approx. 1500 to 1800 C) which are easily burnt
out from turning on electricity rapidly.

e Usual output e Output when Output rate-of-change is set

ON —- b . 100 %/sec 20 %/sec 10 %/sec
N Y

OFF 1 é;ec 5 sec 1(; sec
(Fig. 8.1.3-1) (Fig. 8.1.3-2)
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8.2 Group selection
There are 4 groups to be set for the controller; SV, Event group, PID group, AT group
and Engineering group.
Select a group with the SET key, and set each item in the group with the MODE key.

PV display Group Setting items
D= « SV, Event group « SV, Event (EVT1 to EVT5)
(Fixed value control) (Fixed value control)
* Program pattern group | * Step SV, Step time, Wait value,
(Program control) Event (EVT1 to EVT5)
(Program control)
s_F A PID group PID parameters
oA AT group AT/Auto-reset Perform/Cancel, AT bias
L_END Engineering group Input parameters, Output parameters,
Event output parameters, Program
parameters, Other functions

For details of the Engineering group, see pages 28 to 51.

8.2.1 SV, Event group (for Fixed value control)
Sets SV, Event (EVT1 to EVTS5) in this group.
If Set value memory function is selected from Event input allocation, setting items
in this group can be set for the selected memory numbers.

To enter the SV, Event group, follow the procedures below.

(1) 0.4 ‘ Press the SET key once in PV/SV display mode.
The unit proceeds to the SV, Event group.

(2 & 5 Press the MODE key once. The unit proceeds to the ‘SV1’ setting.

Character Setting item, Function, Setting range Factory default

L' Sv1 0T

! | * Sets SV1 (desired value).
o 1| « setting range: Scaling low limit to Scaling high limit
q/ EVT1 alarm value o
I ||+ Sets EVT1 alarm value.
- Y Setting the value to 0 or 0.0 disables this alarm (except Process

high and low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT1 allocation].

« Setting range: Refer to (Table 8.1.2-1) on p.55.
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Character

Setting item, Function, Setting range Factory default

Al

-

EVT1 high limit alarm value 07T

* Sets EVT1 high limit alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT1 allocation].
For the independent alarms (such as High/Low limits independent,
High/Low limit range independent and High/Low limits with standby
independent), the EVT alarm value matches the low limit side, and
EVT high limit alarm value matches the high limit side.

» Setting range: Refer to (Table 8.1.2-1) on p. 55.

fic

c

EVT2 alarm value loC

» Sets EVT2 alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT2 allocation].

» Setting range: Refer to (Table 8.1.2-1) on p. 55.

ficH

co

EVT2 high limit alarm value loC

* Sets EVT2 high limit alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT2 allocation].
For the independent alarms (such as High/Low limits independent,
High/Low limit range independent and High/Low limits with standby
independent), the EVT alarm value matches the low limit side, and
EVT high limit alarm value matches the high limit side.

» Setting range: Refer to (Table 8.1.2-1) on p. 55.

f7

co

EVT3 alarm value loC

» Sets EVT3 alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT3 allocation].

» Setting range: Refer to (Table 8.1.2-1) on p. 55.

f3H

c

EVT3 high limit alarm value \ 07T

» Sets EVT3 high limit alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT3 allocation].
For the independent alarms (such as High/Low limits independent,
High/Low limit range independent and High/Low limits with standby
independent), the EVT alarm value matches the low limit side, and
EVT high limit alarm value matches the high limit side.

» Setting range: Refer to (Table 8.1.2-1) on p. 55.
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Setting item, Function, Setting range Factory default

Character

A4

EVT4 alarm value 0T

» Sets EVT4 alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT4 allocation].

« Setting range: Refer to (Table 8.1.2-1) on p. 55.

ca

EVT4 high limit alarm value o

* Sets EVT4 high limit alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT4 allocation].
For the independent alarms (such as High/Low limits independent,
High/Low limit range independent and High/Low limits with standby
independent), the EVT alarm value matches the low limit side, and
EVT high limit alarm value matches the high limit side.

+ Setting range: Refer to (Table 8.1.2-1) on p. 55.

co

EVT5 alarm value loC

* Sets EVT5 alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT5 allocation]

* Setting range: Refer to (Table 8.1.2-1) on p. 55.

c>

EVTS5 high limit alarm value | 0°C

* Sets EVT5 high limit alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT5 allocation].
For the independent alarms (such as High/Low limits independent,
High/Low limit range independent and High/Low limits with standby
independent), the EVT alarm value matches the low limit side, and
EVT high limit alarm value matches the high limit side.

* Setting range: Refer to (Table 8.1.2-1) on p. 55.

Up to 15 files of the Set value memory selected from Event input
allocation can be set.

ASH

“15

EVTS5 high limit alarm value o

» Sets EVT5 high limit alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT5 allocation].
For the independent alarms (such as High/Low limits independent,
High/Low limit range independent and High/Low limits with standby
independent), the EVT alarm value matches the low limit side, and
EVT high limit alarm value matches the high limit side.

+ Setting range: Refer to (Table 8.1.2-1) on p. 55.
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8.2.2 Program pattern group (for program control)
Sets Step SV, Step time, Wait value and Event (EVT1 to EVTS) in this group.
A maximum of 15 steps of program pattern can be created.

Step number 1 2 This program pattern shows that the
temperature rises to 200 C for 1 hour,
and stays at 200 C for 2 hours.

200°C
In this case, Step 1 SV is 200 C
and Step 1 time is 1 hour.
0°cC
1\—1 :00 2:00
Program control run
(Fig. 8.2.2-1)
[Wait function]

During the program control run, the program does not proceed to the next step
until the deviation between PV and SV enters SV £ Wait value at the end of step.
The STEP indicator flashes while the Wait function is working.

The Wait function is released on the condition that:
When program pattern is rising: PV is higher than SV- Wait value
When program pattern is falling: PV is lower than SV+ Wait value

Step 1| 2 3 4 5
Wait value 10 °C

T PAN -
3“‘ ..Q
200 C| V. . 10
,' .0.

e ‘Y
.
N S .

AN

If PV becomes higher than 190 ¢, the wait
function will be released and proceed to Step 2.

As PV is not in the range of SV £ Wait value, the unit
is in Wait status, and does not proceed to Step 2.
The STEP indicator flashes during Wait action (T time).

————— i PV
: Program pattern
wnnnnnnnns ; Program pattern delayed by T due to the Wait function
(Fig. 8.2.2-2)
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To enter the Program pattern group, follow the procedures below.

r
u_

(1) 4.4 ‘

(2 °

c3

Press the SET key once in PV/SV display mode.
The unit proceeds to the Program pattern group.

Press the MODE key once.
The unit proceeds to Step 1 SV setting.

Character

Setting item, Function, Setting range Factory default

L'

g
- |

Step 1 SV 0T

* Sets Step 1 SV (desired value).
« Setting range: Scaling low limit value to Scaling high limit value

1 ME
-, 0000

Step 1 time | 00:00

*» Sets Step 1 time.
« Setting range: 00:00 to 99:59

Har r

WHII
n

| u

Step 1 wait value loc

* Sets Step 1 wait value.
This function prevents the step from proceeding to the next one until
PV enters the range of SV *Wait value regardless of the step time.
Setting the value to 0 or 0.0 disables this function.

* Setting range: 0 to Converted value of 20 % of the input span

o

)

H I Step 1 EVT1 alarm value
I Al | + Sets Step1 EVT1 alarm value.
=l Y| Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT1 allocation].
+ Setting range: Refer to (Table 8.1.2-1) on p. 55.
H ,H Step 1 EVT1 high limit alarm value | 0°C
I A | = Sets Step 1 EVT1 high limit alarm value.
u

Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).

Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT1 allocation].

For the independent alarms (such as High/Low limits independent,
High/Low limit range independent and High/Low limits with standby

independent), the EVT alarm value matches the low limit side, and
EVT high limit alarm value matches the high limit side.
« Setting range: Refer to (Table 8.1.2-1) on p. 55.
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Character

Setting item, Function, Setting range Factory default

fic

=

co

Step 1 EVT2 alarm value 0°C

» Sets Step 1 EVT2 alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT2 allocation].

+ Setting range: Refer to (Table 8.1.2-1) on p. 55.

ficH

co

Step 1 EVT2 high limit alarm value | 0°C

* Sets Step 1 EVT2 high limit alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT2 allocation].

For the independent alarms (such as High/Low limits independent,
High/Low limit range independent and High/Low limits with standby

independent), the EVT alarm value matches the low limit side, and
EVT high limit alarm value matches the high limit side.
+ Setting range: Refer to (Table 8.1.2-1) on p. 55.

A7

co

Step 1 EVT3 alarm value loC

» Sets Step 1 EVT3 alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT3 allocation].

« Setting range: Refer to (Table 8.1.2-1) on p. 55.

fi3H

ca

Step 1 EVT3 high limit alarm value | 0T

* Sets Step 1 EVT3 high limit alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT3 allocation].

For the independent alarms (such as High/Low limits independent,
High/Low limit range independent and High/Low limits with standby

independent), the EVT alarm value matches the low limit side, and
EVT high limit alarm value matches the high limit side.
« Setting range: Refer to (Table 8.1.2-1) on p. 55.

A4

Step 1 EVT4 alarm value o

* Sets Step 1 EVT4 alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT4 allocation].

« Setting range: Refer to (Table 8.1.2-1) on p. 55.
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Character

Setting item, Function, Setting range Factory default

A4

Step 1 EVT4 high limit alarm value 0T

* Sets Step 1 EVT4 high limit alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT4 allocation].
For the independent alarms (such as High/Low limits independent,
High/Low limit range independent and High/Low limits with standby
independent), the EVT alarm value matches the low limit side, and
EVT high limit alarm value matches the high limit side.

+ Setting range: Refer to (Table 8.1.2-1) on p. 55.

A5

c>

Step 1 EVT5 alarm value loC

» Sets Step 1 EVT5 alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT5 allocation].

+ Setting range: Refer to (Table 8.1.2-1) on p. 55.

f5H

c>

Step 1 EVTS5 high limit alarm value | 0°C

* Sets Step 1 EVTS high limit alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT5 allocation].
For the independent alarms (such as High/Low limits independent,
High/Low limit range independent and High/Low limits with standby
independent), the EVT alarm value matches the low limit side, and
EVT high limit alarm value matches the high limit side.

« Setting range: Refer to (Table 8.1.2-1) on p. 55.

Step 1 data comprises data from Step 1 SV to Step 1 EVT5 high limit :

alarm value.
Up to Step15 can be set continuously.

Step 15 EVTS5 high limit alarm value \ 0°C

+» Sets Step 15 EVT5 high limit alarm value.
Setting the value to 0 or 0.0 disables this alarm (except Process
high and Process low alarm).
Not available if No event is selected, or if items other than an Alarm
output are selected in [Event output EVT5 allocation].
For the independent alarms (such as High/Low limits independent,
High/Low limit range independent and High/Low limits with standby
independent), the EVT alarm value matches the low limit side, and
EVT high limit alarm value matches the high limit side.

« Setting range: Refer to (Table 8.1.2-1) on p. 55.

Step SV from Steps 1 to 15 and values from EVT1 to EVT5 correspond to
SV from Set value memory numbers 1 to 15 and values from EVT1 to EVT5.
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8.2.3 PID group

PID parameters can be set in this group.

PID group

is common to Fixed value control and program control.

To enter the PID group, follow the procedures below.

(1) [_Pid Pressthe SET key twice in PV/SV display mode.
The unit proceeds to the PID group.
2 P Press the MODE key once.
C If PID zone function “Not used” is selected in [PID zone function],
K% the unit will proceed to ‘OUT1 proportional band 1’.
" If PID zone function “Used” is selected in [PID zone function],
the unit will proceed to ‘PID zone value 1°.
Character Setting item, Function, Setting range Factory default
71/ PID zone value 1 07T
Ly n! | * Sets Reference value 1 to change PID zone parameters of the PID
o Y1 zone function.

Not available if PID zone function “Not used” is selected in [PID zone
function].
One zone comprises data from “PID zone value 1” to
“OUT1 rate-of-change 1”.
When SV is lower than Reference value 1, control is performed with
these PID zone parameters.

« Setting range: Scaling low limit value to Scaling high limit value

OUT1 proportional band 1 110 C

« Sets the proportional band 1 for OUT1.

OUT1 becomes ON/OFF control when set to 0 or 0.0.
« Setting range: 0 to Input span C (F)

DC voltage, current input: 0.0 to 1000.0 %

OUT2 proportional band 1 ‘ 1.0 times

* Sets the proportional band 1 for OUT2.
OUT2 becomes ON/OFF control when set to 0.0.

Available only when DU option is ordered.
+ Setting range: 0.0 to 10.0 times (Multiplied value of OUT1
proportional band)

——

200

Integral time 1 ‘ 200 sec

* Sets integral time 1 for OUT1.

Setting the value to 0 disables this function.

Auto-reset can be performed when PD is control action (1=0).
* Setting range: 0 to 3600 seconds
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Character Setting item, Function, Setting range Factory default
d Derivative time 1 50 sec
cn|° Sets derivative time 1 for OUT1.
/ Setting the value to 0 disables this function.
* Setting range: 0 to 1800 seconds
ARW 1 | 50 %

11
R o

* Sets ARW 1 (anti-reset windup 1) for OUT1.
* Setting range: 0 to 100 %

18}

RLEl

nn
u.

Manual reset 1 ‘ 0.0 C

* Sets the reset value 1 manually.
+ Setting range: £1000.0
DC voltage, current input: The placement of the decimal point
follows the selection.

u

DP H,F

OUT1 rate-of-change 1 0 %/second

» Sets OUT1 rate-of-change 1 (changing value of OUT1 MV for 1
second).
Setting the value to 0 disables this function.
See “OUT1 rate-of-change” on p.57.

* Setting range: 0 to 100 %/second

One zone comprises data from “PID zone value 1” to “OUT1

rate-of-change 17, if PID zone function “Used” is selected in [PID zone

function].
Up to 5 zones can be set continuously.

DP H,F n
-,.5 u

OUT1 rate-of-change 5 0 %/second

» Sets OUT1 rate-of-change 5 (changing value of OUT1 MV for 1
second).
Setting the value to 0 disables this function.
See “OUT1 rate-of-change” on p.57.

* Setting range: 0 to 100 %/second
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8.2.4 AT group
AT/Auto-reset Perform/Cancel, AT bias can be set in this group.
AT group is common to Fixed value control and program control.
During ON/OFF control or PI control, the unit cannot proceed to any setting items in
this group.
If PID zone function “Used” is selected, and if control action of the PID zone number
(used for control) is ON/OFF or PI, the unit cannot proceed to any setting items in this
group.

To enter the AT group, follow the procedures below.

1 L_Ar Press the SET key 3 times in PV/SV display mode.
The unit proceeds to the AT group.

(2) Ar ‘ Press the MODE key once.
The unit proceeds to the ‘AT/Auto-reset’ selection.

Character Setting item, Function, Setting range Factory default

FD”- AT/Auto-reset | ~----
* Selects AT Perform/Cancel (PID control) or
Auto-reset Perform/Cancel (P, PD control).

« If PID zone function “Used” is selected, values such as P, |, D, ARW of
the PID block number (which are used for control) will be changed
after AT (auto-tuning) is finished.

« If AT is cancelled during the process, P, I, D and ARW values revert
to the values before AT was performed.

+ AT will be forced to stop if it has not been completed within 4 hours.

* Auto-reset is cancelled in approximately 4 minutes. It cannot be
released while performing this function.

e —---- : AT/Auto-reset Cancel

AL YRS ET L AT/Auto-reset Perform

If “AT/Auto-reset Perform” is selected, and the MODE key is pressed,

the unit reverts to PV/SV display mode.

ar b AT bias | 120 C
“tan |t Sets bias value for the AT (auto-tuning).
Refer to “11. AT” on pages 77, 78.
Not available for DC voltage, current input
« Setting range: 0 to 50 C (0 to 100 F)

With a decimal point: 0.0 to 50.0 C (0.0 to 100.0 F)
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9. Operation

9.1 Starting operation
After the unit is mounted to the control panel and wiring is completed, operate the
unit following the procedures below.

(1) Turn the power supply to the unit ON.

After the power is turned on, the PV display indicates the input type, and the SV
display indicates the input range high limit value (thermocouple, RTD input) or
scaling high limit value (DC voltage, current input) for approximately 3 seconds.
See (Table 9.1-1).
(Table 9.1-1)

a

F
PV display | SV display

Sensor input
ay

()]
<
=
@
=2
Q

K

Z-mMmwAOo<~

DT g

bt e

PL-I
C(W/Re5-26)
Pt100
JPt100
Pt100
JPt100 i
Pt100 i
Pt100 Hi
4 to 20 mADC He
0to 20 mMADC o
0to 10 mV DC L
-10to 10 mV DC
0to50 mVv DC
0to 100 mV DC
0to1VDC
0to5VDC
1to5V DC

0to 10V DC

| 5 VL
ul
il

LI

(]
LI
1

3

Xl
1023
N

Scaling high limit value

A
A
48 =% -8 -8 -8 %,

= T~ T= T~ =
~ ~ ~

t
1
i

During this time, all outputs and indicators are in OFF status.
Control will then start, indicating as follows.

* Fixed value control status
The PV display indicates PV (process variable), the SV display indicates SV
(desired value), and the MEMO/STEP display indicates the memory number
if ‘Set value memory’ is selected from Event input allocation.
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* When Control output OFF function is working

Indication of the PV display depends on the selection in [Indication when output OFF].

* Program control standby status
The PV display indicates the PV (process variable), and the SV display and
MEMO/STEP display go off.

* When program control is operating
The PV display indicates PV (process variable), the SV display indicates the Step SV,
and the MEMO/STEP display indicates the step number.

(2) Set up the unit.
Refer to “6. Operation flowchart” (pages 20-24) and “7. Setup” (pages 25-51).
Setup (setting the Input type, Event output type, Control action, etc.) should be done in
the Engineering group before using this controller, according to the user’s conditions.
If the users’ specification is the same as the factory default value of the instrument, it is
not necessary to set up the controller. Proceed to Step (3).

(3) Input each set value.
Refer to “6. Operation flowchart” (pages 20-24) and “8. Settings” (pages 52-67).

(4) Turn the load circuit power ON.
The controller works as follows depending on the control (Fixed value control/Program
control).
* Fixed value control
Control action starts so as to keep the control target at the SV (desired value).
* Program control
Perform program control
To perform Program control, press the s key.
Program control starts (“PV start” is used).
PV start: When the program control starts, the step SV and time are advanced to
the PV, and the control starts.
If “Program start temperature” has been set in the Program group, Program control
starts from the preset temperature.
While the Wait function is working, the STEP indicator flashes.
Stop program control
To stop Program control, press the s key for 1 second.
Program control stops, and the unit reverts to Program control standby.
Advance function (proceeds to the next step during program operation)
If the & key is pressed for 1 sec during program control, it will interrupt the
performing step, and will proceed to the next step. If Wait function is working, the
Wait function will be cancelled, and the unit will proceed to the next step.
Control after power restoration
If power failure occurs during the Program control, then is restored, control will stop
(standby)/continues/is suspended depending on the selection in [Power restore
action].
To cancel the “Suspension (On hold) after restoration”, press the "= key.
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(e.g.) When setting the SV (desired value) to 100 C in the Fixed value control.

@ 85 Proceed to SV setting mode.
i Press the MODE key in PV/SV display mode.
-~ Y The unit proceeds to the SV setting mode.
lMODE
@ L Set SV.
n Set SV withthe & or ¥V key.
w .Y
lA v
® L, Register the SV.
00 Press the MODE key to register the SV.
"o The unit reverts to PV/SV display mode.
lMODE
@ - C-, Control starts.
1N
oy

eqp—————;y
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9.2 Control output OFF function
This is a function to pause the control action or turn the control output of the unused
instrument of the plural units OFF even if the power to the instrument is supplied.
This function is available for Fixed value control.
To turn the control output OFF, press the s key for approximately 1 second in
PV/SV display mode.
However, indication on the PV display depends on the selection in [Indication when
output OFF].
Once the control output OFF function is enabled, the function cannot be released
even if the power to the instrument is turned OFF and ON again.
To cancel the function, press the % key again for approx. 1 second.

PV/SV display mode Control output
(Automatic control) OFF
: 85 ) e key (1sec) DFF
1nn| i
] N
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9.3 Switching Auto/Manual control
By pressing the @ key in PV/SV display mode, Auto/Manual control can be switched.
If control action is switched from automatic to manual and vice versa, balanceless-
bumpless function works to prevent a sudden change of MV.
When automatic control is switched to manual control, the MEMO/STEP display
indicates [1"1].
The MV (manipulated variable) can be increased or decreased by pressing the &
or V¥ key to perform the control.
By pressing the @ key again, the unit reverts to PV/SV display mode (automatic
control).
Whenever the power to the controller is turned on, automatic control starts.

Switching from Automatic to Manual control, and vice versa

PV/SV display mode Manual control
(Automatic control)

1N
I ]u

eqp—————;y

Increases or decreases
MV withthe & or V¥V
key.

9.4 Indicating MV (manipulated variable) and remaining step time (program control)
To indicate MV (manipulated variable), press the MODPE key for approximately 3 seconds
in PV/SV display mode. The SV/MV/TIME display indicates output MV and the MEMO/
STEP display indicates ["].

SV and TIME of the SV/MV/TIME indicator are unlit, and MV of the SV/MV/TIME indicator is
lit.

If the MODE key is pressed again during fixed value control, the unit will revert to PV/SV
display mode.

If the MODE key is pressed during program control, remaining step time is indicated on
the SV/MV/TIME display.

SV and MV of the SV/MV/TIME indicator are unlit, and TIME of the SV/MV/TIME indicator is
lit.

By pressing the MODE key again, the unit reverts to PV/SV display mode.

During Fixed value control:

PVI/SV display mode Output MV
(Automatic control) indication
- C—, MODE key (3 sec)
1N MODE  key
U

9.5 AT/Auto-reset Perform, AT Cancel
In order to set each value of P, I, D and ARW automatically, the AT process should
be made to fluctuate to obtain an optimal value. (See pages 77, 78.)
AT/Auto-reset Perform and AT Cancel can be set in [AT/Auto-reset] in the AT group.
Auto-reset can be performed when the unit is in P or PD control action. (See p.77.)
Auto-reset ends 4 minutes after starting. It cannot be released while performing this
function.
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How to perform AT/Auto-reset

(1) Press the SET key 3 times in PV/SV display mode.
The unit proceeds to the AT group.

(2) Press the MODE key. The unit proceeds to AT/Auto-reset selection.

(3) Select AT/Auto-reset “Perform [F/ i
press the MODE key.
The unit returns to PV/SV display mode, and AT/Auto-reset will initiate.
While performing AT/Auto-reset, the AT indicator is flashing.
AT will be forced to stop if it has not been completed within 4 hours.
During AT, if Direct/Reverse action is switched in the Event input (“003” Direct/Reverse
action from Event input allocation), the AT stops.
Auto-reset is cancelled in approximately 4 minutes. It cannot be released while
performing this function.

JRSETL with the & key, and

How to cancel AT

(1) Press the SET key 3 times in PV/SV display mode.
The unit proceeds to the AT group.

(2) Press the MODE key,
The unit proceeds to AT/Auto-reset mode.

(3) Select AT/Auto-reset “Cancel [- - — - - ]” with the ™ key, and press the MODE key
for 3 seconds. AT will stop, and the unit will revert to PV/SV display mode.
If AT is cancelled during this process, each value of P, I, D and ARW reverts to the
values before the AT was performed.

AT Perform/Cancel (PID control):

@ 85 Proceed to the AT group.
0 Press the SET key 3 times in PV/SV display mode.
——— The unit proceeds to the AT group.
lSET (3 times)
@ r H,— Proceed to AT/Auto-reset mode.
u-rn Press the MODE key.
a——— The unit proceeds to AT/Auto-reset mode.
MODE
® H,— Select AT Perform/Cancel.
e Select “AT_I_i_| (AT Perform)’ with the & or
rem———— select“----- (AT Cancel)’ with the V.
AN v A : AT Cancel
A | : AT Perform
@ H,— Confirm AT Perform/Cancel.
J ar If “AT Perform” is selected, press the MODE key.
I
sl If “AT Cancel” is selected, press the MODE key for 3 sec.
lMODE The unit reverts to PV/SV display mode.
® ES AT Perform/Cancel
00 /While AT is performing, the AT indicator flashes, and
[ TR T it goes off if AT is cancelled.
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9.6 Using Event output as a High/Low limits independent alarm
To use the Event output as a High/Low limits independent alarm, set as follows.

(e.g.)

A ! A
: SV: 100 C
v v EVT1 (low limit) alarm value: 10 C
Y /\ A EVT1 high limit alarm value: 20 C
90 C 100 C 120 C
(Fig. 9.6-1)

(1) Select [Engineering group] — [Event output group] — [Event output EVT1 allocation]
— [Alarm output; High/Low limits independent] in order.

@ 85 Proceed to the Engineering group.
0 Press the SET key 4 times in PV/SV display mode.
an T——— The unit proceeds to the Engineering group.
l seT (4 times)
@ EM;— Proceed to the Input group.
u-civy Press the MODE key.
an — The unit proceeds to the Input group.
lMODE
® E ! MP Proceed to the Event output group.
=N Press the SET key several times until Event output
an T — group characters appear.
lSET (Several
@ E EH imes) Proceed to the Event output EVT1 allocation.
-cro Press the MODE key.
an —— The unit proceeds to Event output EVT1 allocation.
MODE
® EVIFD f' Select Event output EVT1 allocation.
non Select [004: Alarm output; High/Low limits independent]
[ = with the & or ¥V key.
lA v
® EU r_ |1 Confirm the Event output EVT1 allocation.
vi Q|
ooy Press the MODE key.
S The unit proceeds to Event output EVT1 alarm hysteresis.
l MODE
2 H 'lHl__IL, Set Event output EVT1 alarm hysteresis.
n Usethe & or V' key for settings, and press the MODE
S key.
MODE The unit proceeds to Event output EVT1 alarm action
delay timer.
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Y RIREY

M_MI
voric

l MopE (3sec)

Set Event output EVT1 alarm action delay timer.
Usethe & or WV for settings, and press the MODE key.
The unit proceeds to Event output EVT1 alarm
Energized/De-energized.

Select Event output EVT1 alarm Energized/De-energized.
Use the & or V for settings, and press the MODE key
for 3 seconds.

The unit reverts to PV/SV display mode.

PVISV display mode

(2) Set EVT1 (low limit) alarm value and EVT1 high limit alarm value.

lA + MODE

Proceed to Event setting mode.
Press the MODE key while pressing the & key in
PV/SV display mode.
The unit proceeds to Event setting mode.

Set the EVT1 (low limit) alarm value.
Set the EVT1 (low limit) alarm value with the & or ¥V
key.

Register the EVT1 (low limit) alarm value.
Press the MODE key. The EVT1 (low limit) alarm value

is registered, and the unit proceeds to EVT1 high limit
alarm value.

Set EVT1 high limit alarm value.
Set the EVT1 high limit alarm value with the & or ¥V
key.

Register the EVT1 high limit alarm value.
Press the MODE key.

The EVT1 high limit alarm value is registered, and the
unit reverts to PV/SV display mode.

PVISV display mode
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9.7 Set value memory function

If Set value memory function is selected in [Event input EVI1 to EVI4 allocation], memory
file numbers can be selected by external operation. Up to 15 files with 13 pieces of data
can be memorized. Control can be performed by selecting the desired file number.

In one file, 13 pieces of data are included: SV (desired value), Step time, Wait value,
EVT1 alarm value, EVT1 high limit alarm value, EVT2 alarm value, EVT2 high limit alarm
value, EVT3 alarm value, EVT3 high limit alarm value, EVT4 alarm value, EVT4 high
limit alarm value, EVT5 alarm value, EVT5 high limit alarm value.

If Set value memory function is selected for all from EVI1 to EVI4 in [Event input EVI1 to
EVI4 allocation], the memory number can be set by connecting terminals 11 through 15
as follows.

A maximum of 50 units of controllers can be connected in parallel.

Set value memory numbers by connecting terminals: [O: ON (Closed), X: OFF (Open)]

et value memory No.

_ ; 1123|456 |7 |8|9|10/11|12{13|14{15|(%)
Connecting terminals
11-15 [DI(EVM)-COM] [ X [O [ XJo [ XJo [ X[o[X]o[X]o[X]o[X]0O
12—15 [DI2(EVI2)-COM] [ X [ X [O|O [ X [ X |O|O[X|[X[O|O[X|[X]|O]|O
13-15[DI3(EVI3)-COM] [ X | X [ X | X|O|O O |O|X|X|X|X|O|O|O]|O
14—15 [DI4(EVI4)-COM] [ X | X | X | X | X | X [ X | X|O]|O]|O|O|O|O|O|O

(*): Works as Set value memory number 15.

If Set value memory function is selected for EVI1 and EVI2 in [Event input EVI1 to EVI4
allocation]: Set value memory number can be selected using terminals 11, 12 and 15 as
shown below.

Set value memory numbers by connecting terminals: [O: ON (Closed), X: OFF (Open)]
et value memory No. 1121314

Connecting terminals

11-15[DIM(EVI1)-COM] | X | O | X | O

12—15 [DI2(EVI2)-COM] [ X | X | O | O
During setting mode or during AT performing, memory numbers cannot be changed by
connecting terminals.

[Operation procedures]
Simplified setting
(1) Select a Set value memory number by connecting terminals in PV/SV display mode.
(2) Set the following values.

* SV (in SV setting mode)

« EVT1 alarm value, EVT1 high limit alarm value, EVT2 alarm value, EVT2 high limit alarm
value, EVT3 alarm value, EVT3 high limit alarm value, EVT4 alarm value, EVT4 high
limit alarm value, EVT5 alarm value, EVTS high limit alarm value (in Event setting mode)

Group selection (Fixed value control)

(1) Proceed to the desired setting item of Set value memory number to be set in the
SV, Event group.

(2) Set the following values.
SV, EVT1 alarm value, EVT1 high limit alarm value, EVT2 alarm value, EVT2 high
limit alarm value, EVT3 alarm value, EVT3 high limit alarm value, EVT4 alarm value,
EVT4 high limit alarm value, EVT5 alarm value, EVTS5 high limit alarm value

[Registration complete]
» Each set value is registered in the file number displayed in the MEMO/STEP display.
* When any number is retrieved by connecting terminals, the selected number will be
indicated, and the control is performed using the data (set values) of the indicated
file number.
» To change set values, repeat the “Operation procedures” above.
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10. Auto-reset

Auto-reset is performed to correct the offset at the point at which PV indication is
stabilized within the proportional band during the PD control. Since the corrected
value is internally memorized, it is not necessary to perform the auto-reset again as
long as the process is the same. However, when OUT1 proportional band is set to 0
or 0.0, the corrected value is cleared.

Auto-reset is performed.

SV Offset spa \ /

Temperature 1 -
Offset is corrected.

Time—

11. AT (Auto-tuning)

In order to set each value of P, I, D and ARW automatically, the AT process should be
made to fluctuate to obtain an optimal value. One of 3 types of fluctuation below is
automatically selected.

For DC voltage, current input, the AT process will fluctuate around the SV for conditions
of [1], [2] and [3]. (p.78)

(Fig. 10-1)

& Notice

 Perform AT during the trial run.
« If PID zone function is set to “Used”, perform AT in each PID zone.
In (Fig. 11-1), AT is performing at PID zone values 1 and 2.
Step 1 2 3 4 5

PID zone
value 2

PID zone \

.\
\se\e

PID zone parameters of PID zone PID zone parameters of PID zone
value 1 are calculated by value 2 are calculated by
performing AT. performing AT.

(Fig. 11-1)

« If AT is cancelled during this process, each value of P, I, D and ARW reverts to the values
before the AT was performed.

+ AT will be forced to stop if it has not been completed within 4 hours.

* During AT, if Direct/Reverse action is switched in the Event input (“003” Direct/Reverse action
from Event input allocation), the AT stops.

* During AT, none of the setting items can be set.

* If power failure occurs during AT, the AT will stop.

* Sometimes the AT process will not fluctuate if AT is performed at or near room
temperature. Therefore AT might not finish normally.
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[1] In the case of a large difference between the SV and PV (process variable)
as the temperature is rising
When AT bias is set to 20 C, the AT process will fluctuate at the temperature 20 C lower
than the SV.

Temperature 20 ‘C lower than the SV (1) Calculating PID constant

SV (2) PID constant calculated
/ (3) Controlled by the PID
constant set by AT.
Temperature T (4) AT bias value
Time —
A:T starting point
M 2) 3)
(Fig. 11-2)
[2] When the control is stable
The AT process will fluctuate around the SV.
SV [> (1) Calculating PID constant
NS (2) PID constant calculated
T ture 1 (3) Controlled by the PID
emperature constant set by AT.
A Time —
A

T starting point
Q) (2) 3)

(Fig. 11-3)

[3] In the case of a large difference between the SV and PV (process variable)
as the temperature is falling
When AT bias is set to 20 C, the AT process will fluctuate at the temperature 20 C
higher than the SV.

Temperature 20 C higher than the SV
Temperature T N~ E; 3 gftl)culatir;g Ft’ID Icor;sfagt
A~ constant calculate
@ = N (3) Controlled by the PID
Sv constant set by AT,
(4) AT bias value
Time —
AT starting point
(1 () ©)
(Fig. 11-4)
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12. Action explanation
12.1 OUT1 action

Heating (reverse) action Cooling (direct) action
Proportional band Proportional pand
ON > ; ON
Control
action
OFF OFF
SV SV
H@—g,l H@—&l H@— | H@— H@—, H@—al
R/O c c, c® | c® c® | c
L®— L®—" i L® L@—? Le— | LE-S
Cycle action is performed Cycle action is performed
according to deviation according to deviation
+@—| + +®—| +©—| +©—| +©—|
s/O 12vDC 12/0 v DC ovDC ovDC 0/12V DC 12v DC
Cycle action is performed Cycle action is performed
according to deviation according to deviation
+®—| +®—| +®—| +©—| +®—| +
A/O 20 mADC § 20 to 4 mA DC 4mADC 4mADC | 4to20mADC 20 mADC
© | -0 | -&—~ |-G~ -©—
Changes continuously Chandges continuously
accor ing to dewatlon accor ing to dewatnon
Indicator | |
(OUT1) Lit Unlit Unlit Lit

: ON (lit) or OFF (unlit)
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12.2 OUT1 ON/OFF control action

Heating (reverse) action Cooling(direct) action
Hysteresis Hysteresis
ON v g ON
Control
action
OFF X X OFF
SV SV
H@— | H@—, H@— H@— |
RO c c® | c® c
L®— L®— L® L®—
+©—| +®—| +©—| +©—|
SO 12V DC ovDC 0V DC 12V DC
+®—| +®—| +®—| +®—|
A/O 20mA DC 4mADC 4mADC 20mA DC
Indicator ‘ ‘
©out) Lit Unlit Unlit

: ON (lit) or OFF (unlit)
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12.3 Alarm action

High limit alarm Low limit alarm
EVT1 hysteresis EVT1 hysteresis
ON— i 7'y ON 7'y i
Alarm
action
OFFY A 4 OFE A 4 Y
-EVT1value SV +EVT1 value -EVT1 value SV +Ei/T1 value
+side
Alarm ‘
output | -side
High/Low limits alarm High/Low limits independent alarm
EVT1 hysteresis EVT1 hysteresis
ON 7'y A ON A A
Alarm
action
- A 4 A 4 A 4 A 4
OFF OFF PAN
EVT1 value SV EVT1 value EVT1 low limitvalue SV EVT1 high limit value]
Alarm
output
High/ Low limit range alarm High/ Low limit range independent
EVT1 hysteresis EVT1 hysteresis
ON— A A ON— A A
Alarm
action
oFr—Y \ 4 oFr—Y \ 4
EVT1value SV EVT1 value EVT1 low limitvalue SV  EVT1 high limit value|
Alarm
output
Process high alarm Process low alarm
EVT1 hysteresis EVT1 hysteresis
ON Y'Y ON 'y
Alarm
action
OFF Y OFF y
EVT1 value EVT1 value
Alarm
output
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High limit alarm with standby Low limit alarm with standby
EVT1 hysteresis EVT1 hysteresis
ON— ON
Alarm
action
OFF—Y < OFF _ A
-EVT1 value SV +EVT1 value -EVT1 value SV +EVT1 value
Alarm
output
High/Low limits with standby High/Low limits with standby independent
EVT1 hysteresis EVT1 hysteresis
ON
Alarm
action
OFF OFF
EVT1 value SV EVT1 value EVT1 low limit value SV EVT1 high limit value
Alarm
output

- : EVT1 output terminals 9 and 10 are closed (ON).

EVT1 output terminals 9 and 10 are closed (ON) or opened (OFF).

E : EVT1 output terminals 9 and 10 are opened (OFF).
- : Standby functions.

* EVT1 value means EVT1 alarm value, and EVT1 hysteresis means EVT1 alarm hysteresis.
* EVT1 indicator lights when their output terminals 9 and 10 are closed (ON), and

goes off when their output terminals 9 and 10 are opened (OFF).

For EVT2 to EVTS5, read “EVT2 to EVT5” for “EVT1".

EVT2 output (terminals 7 and 8) (For A3 option, use terminals 8 and 10.)

EVT3 output (terminals 7 and 10)
EVT4 output (terminals 29 and 30)
EVTS5 output (terminals 28 and 30)

* For the alarm type (High limit alarm, High/Low limits alarm, High/Low limits independent,
Process high alarm), the alarm is activated when the indication is overscale, and the
standby function is released for the alarms with standby.

For the alarm type (Low limit alarm, High/Low limits alarm, High/Low limits independent,
Process low alarm), the alarm is activated when the indication is underscale, and the
standby function is released for the alarms with standby.

When the alarm action De-energized is selected, the output ON/OFF status acts conversely to
the alarm action described above. (The Event indicator is the same as the action Energized.)

Energized De-energized
Event indicator Lights Lights
Event output ON OFF
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12.4 Heater burnout alarm action

ON

OFF O

Output

Alarm action Heater burnout m Q
alarm 1 or 2 value

19

Load current

Unlit

* EVT1 indicator lights when their output terminals 9 and 10 are closed (ON),
and goes off when their output terminals 9 and 10 are opened (OFF).
The following shows EVT2 to EVT5 terminals.

EVT2 output (terminals 7 and 8) (For A3 option, use terminals 8 and 10.)
EVT3 output (terminals 7 and 10)

EVT4 output (terminals 29 and 30)

EVTS5 output (terminals 28 and 30)
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12.5 OUT2 (Heating/Cooling control) action

_Heating P-band ; Cooling P-band |
ON N i g NI ON
Control Heating ,/" Cooling
action action e’ action
OFF===—mmcbemmeee oD 2” OFF
SV
H@_‘BI H@_&,I H@—,
Q G o
R/O C : C : : C O |
L®) L) L&
Cycle action is performed
according to deviation.
@_‘5I @—al O
O Q a
or ®
Cycle action is performed
_ according to deviation.
B | O | o
s/0 12VDC§ 12/0V DC 0vDC
Cycle action is performed
according to deviation.
+{D— +{D— +{D—
DS ovDC 0/12V DC 12V DC
Cycle action is performed
according to deviation.
SO O +®—
D 20mADC{ 20to4mADC 4mADC
) Cihan- es continuously )
according to deviation.
D +{D— +{D—
DA 4mADC 4t020mA DC 20mA DC
- - i T
Changes continuously
according to deviation.
Indicator ‘
(ouT1) Lit Unlit
Indicator ‘
(OUT2) Unlit Lit

ON (lit) or OFF (unlit)
Represents Heating action.
Represents Cooling action.
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12.6 OUT2 (Heating/Cooling control) action (when setting dead band)

_Heating P-band Dead band Cooling P-band
ON ——m8M i’ X e ————— ON

Control Heating - (Cooling
action action -7 action)

OFF —mmmmmm e e e e 2D OFF|

H| H@—&I H@

RO c®% | O c®—
L®— L®— L®—

Cycle action is performed

according to deviation.

Cycle action is performed
according to deviation.

DR

?

9
9
¢

o
<
g
O
N
o
<
g
o
o
<
g
o

o | gt &

Cycle action is performed
according to deviation.

?

HD— D= D
DS ov DC 0/12vDC | 12v DC
® | @ |-
Cycle action is performed
according to deviation.
AD 20mADC§ 20to 4mADC 4mA DC
© | -® | O
Changes continuously
according to deviation.
HD— D= | D
DA 4mADC 4t020mA DC 20mA DC
Changes continuously
according to deviation.
Indicator
(OuUT1) . : ‘
Lit Unlit
Indicator
(0OUT2) ‘

Unlit Lit

: ON (lit) or OFF (unlit)
: Represents Heating action.

- = = - : Represents Cooling action.
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12.7 OUT2 (Heating/Cooling control) action (when setting overlap band)

Heating P-band
Heating Cooling P-band
action T g
Overla
ON —\‘ band | dmm=m==-mm ON
< 7
Control Heating /” (Cooling
action action . action)
7’
OFFmmmmmm e I g OFF
S)Y
H@_él H@—al H@—
2O c® ; c® 4 c®—
L(® L® L@
Cycle action is performed
accordlng to deviation.
DR NG
Cycle action is performed
accordlng to eV|at|on
B | O | O
s/0 12vDCi{ 120VDC | ovDC
Cycle action is erformed
accordlng to deviation.
D | D
DS H 0/12VDC 12v DC
Cycle action is performed
according to eviation.
O 20mA Dc§ 20 to 4mA DC} 4mADC
@ | o= | O
Changes contlnuously
accori |ng to deviation.
DA 4 mA DC 4 to 20mA DC; 20mA DC
Changes contmuously
according to deviation.
Indicator ‘
(OUT1) , -
Lit Unlit
Indicator ‘
(OUT2) L N =
Unlit Lit

: ON (lit) or OFF (unlit)

: Represents Heating action.

- = = - : Represents Cooling action.
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13. Specifications

13.1 Standard specifications

Rating

Input

Thermocouple | K, J,R, S, B, E, T, N, PL-II, C(W/Re5-26)
External resistance, 100 Q or less

(However, B input: External resistance, 40 Q or
less)

RTD Pt100, JPt100 3-wire system
Allowable input lead wire resistance: 10 Q or
less per wire

Direct current | 0to 20 mADC, 4 to 20 mADC
Input impedance: 50 Q
Allowable input current: 50 mA or less

DC voltage 0to10 mV DC, -10 to 10 mV DC, 0 to 50 mV
DC,0to 100 mVvV DC,0to 1V DC
Input impedance: 1 MQ2 or more
Allowable input voltage: 5V DC or less
Allowable signal source resistance:
0to10 mV DC: 20 @ orless
-10to 10 mV DC: 40 @ orless
0to50 mV DC: 200 Q orless
0to 100 mV DC: 200 Q orless
0to1VDC: 2 kQ2 orless

Oto5VDC,1t05VDC,0to 10V DC

Input impedance: 100 k2 or more

Allowable input voltage: 15V DC or less
Allowable signal source resistance: 100 Q or
less

Supply voltage

100 to 240 V AC 50/60 Hz, or 24 V AC/DC 50/60 Hz
Allowable voltage fluctuation: 100 to 240 V AC: 85 to 264 V AC
24 V AC/DC: 20 to 28 V AC/DC

General structure

External ACD-13A: 96 x 96 x 100 mm (W x H x D)
dimensions ACR-13A: 48 x 96 x 100 mm (W x H x D)
Mounting Flush

Material Case: Flame-resistant resin

Color Case: Black

Drip-proof/ IP66 (for front panel only)

Dust-proof

Display

PV display 11-segment LCD 5-digit,
Backlight Red/Green/Orange
Character size:

ACD-13A:24.0 x 11.0 mm (H x W)

ACR-13A: 14.0 x 5.4 mm (H x W)

87




SV/IMVITIME | 11-segment LCD 5-digit, Backlight Green
display Character size:
ACD-13A: 14.0 x 7.0 mm (H x W)
ACR-13A: 10.0 x 4.6 mm (H x W)
MV/DV 22-segment LCD bar graph, Backlight Green
bar graph
MEMO/STEP | 11-segment LCD 2-digit, Backlight Orange
display Character size:
ACD-13A: 10.0 x 5.0 mm (H x W)
ACR-13A: 10.0 x 4.6 mm (H x W)
Action Backlight Orange
indicators

Setting structure

Setting method

Digital setting using membrane sheet key

Indication performance

Accuracy

Thermocouple

Within £0.2 % of each input span*1 digit

However R, S input, 0 to 200 C (32 to 392 F):
Within 6 C (12 F)

B input, 0 to 300 C (0 to 572 F): Accuracy is
not guaranteed.

K,J, E, T, Ninput, lessthan 0 C (32 F):
Within +0.4 % of input span<1 digit

RTD

Within £0.1 % of each input span 1 digit

Direct current

Within 0.2 % of each input span 1 digit

DC voltage

Within £0.2 % of each input span =1 digit

External setting
input accuracy

Within £0.2 % of External setting input span

Cold junction
temperature
compensation
accuracy

Within £1 C at0to 50 C

Input sampling
period

125 ms (250 ms when EAC] or EVL] option is ordered)

Time accuracy

Within £1.0 % of the setting time

c

ontrol performance

Setting
accuracy

Based on the Indication accuracy and Cold junction temperature
compensation accuracy

Control action

PID control (with AT function)
PI control: When derivative time is setto 0
PD control (with Auto/Manual reset function): When integral time is

setto 0

P control (with Auto/Manual reset function): When derivative and
integral time are set to 0.
ON/OFF control: When proportional band is set to 0 or 0.0
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Control action

OuT1 0 to Input span C (F)

proportional | DC voltage, current input: 0.0 to 1000.0 %

band (ON/OFF control when set to 0 or 0.0)
(Factory default: 10 C)

Integral time | 0 to 3600 sec (OFF when set to 0)
(Factory default: 200 sec)

Derivative 0 to 1800 sec (OFF when set to 0)

time (Factory default: 50 sec)

OouT1 1 to 120 sec (Factory default:

proportional | Relay contact: 30 sec, Non-contact voltage: 3 sec,

cycle Current output: Not available)

ARW 0 to 100 % (Factory default: 50 %)

OUT1 0.1 to 1000.0 C (F) (Factory default: 1.0 C)

ON/OFF DC voltage, current input : 1 to 10000

hysteresis (The placement of the decimal point follows the
selection.)

OUT1 high 0 to 100 % (Current: -5 to 105 %)

limit (Factory default: 100 %)

OUT1 low 0 to 100 % (Current: -5 to 105 %)

limit (Factory default: 0 %)

Control output
(ouT1) Relay 1a1b
contact Control capacity: 3 A 250 V AC (resistive load),

1 A 250 V AC (inductive load cos$=0.4)
Electrical life: 100,000 cycles

Non-contact

12V DC+15 %

voltage Maximum 40 mA (short circuit protected)
(SSR drive)

Direct 4 to 20 mA DC (Resolution: 12000)
current Load resistance: Maximum 600

tandard functions

EVT1 output

Output is turned ON or OFF depending on the conditions selected
from Event output allocation.
Output: Relay contact 1a

Control capacity: 3 A 250 V AC (resistive load)

1 A 250 V AC (inductive load cos$=0.4)

Electrical life: 100,000 cycles

EVT2 output

Output is turned ON or OFF depending on the conditions selected
from Event output allocation.
If DL or P option is ordered, EVT2 output will be disabled.
Output: Relay contact 1a

Control capacity: 3 A 250 V AC (resistive load)

1 A 250 V AC (inductive load cos$=0.4)

Electrical life: 100,000 cycles
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Alarm action

When Alarm action (Energized) is selected from Event output
allocation, the alarm action point is set by the *deviation from the
SV (except Process alarm).

When the input goes outside the range, the output turns ON or OFF
(in the case of High/Low limit range alarm).

When the alarm action is set as De-energized, the output acts
conversely.

Types: High limit alarm, Low limit alarm, High/Low limits alarm,
High/Low limits independent, High/Low limit range, High/Low limit
range independent, Process high alarm, Process low alarm, High
limit alarm with standby, Low limit alarm with standby, High/Low
limits with standby, High/Low limits with standby independent

One type can be selected from 24 types (with status Energized/
De-energized) and No event. (Factory default: No event)

Refer to Section ‘12.3 Alarm action’ on pages 81, 82.

Set value Factory default: 0
Setting Based on the Indication accuracy and Cold
accuracy junction temperature compensation accuracy.
Action ON/OFF action
Hysteresis:
Thermocouple, RTD input: 0.1 to 1000.0 C (°F)
(Factory default: 1.0 C)
DC voltage, current input: 1 to 10000 (The place-
ment of the decimal point follows the selection.)
Output EVT output for which alarm is selected from

Event output allocation

Loop break
alarm

Detects the breaking status on the loop such as heater burnout,
sensor burnout or actuator trouble.

Setting Loop break alarm time: 0 to 200 minutes
range Loop break alarm span: 0 to 150 C (F),
0.0to0 150.0 C (F),
DC voltage, current input: 0 to 1500 (The place-
ment of the decimal point follows the selection.)
Output EVT output for which Loop break alarm is

selected from Event output allocation.

Attached functions

Sensor correction

Corrects sensor input value.

Set value lock

Lock 1, Lock 2, Lock 3, Lock 4

control function

Auto/Manual Auto/Manual control can be switched using the @ key in PV/SV
control switching | display mode.
Program Number of steps: 15

Program control starts or stops with the “s& key. If Pattern end
output is selected from Event output allocation (pages 35-37), the
Event output to which Pattern end output is allocated is turned ON
when program is finished. If the & key is pressed for 1 sec while
program is operational, the Advance function initiates, interrupting
the performing step, and proceeds to the next step.

Action after
power
restoration

Selects program status when power failure occurs during program
control RUN and is restored.
Progressing time error after power is restored: Max. 1 minute
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SV ramp
function

When the SV (desired value) is adjusted, it approaches the new SV
by the preset rate-of-change (‘C/min, ‘F/min).

When the power is turned on, the control starts from the PV
(process variable) and approaches the SV by the rate-of-change.

Power failure
countermeasure

The setting data is backed up in the non-volatile IC memory.

Self-diagnosis

The CPU is monitored by a watchdog timer, and if an abnormal
status occurs, the controller is switched to warm-up status, turning
all outputs OFF.

Automatic cold

junction tempera-
ture compensation
(only thermocouple

input type)

This detects the temperature at the connecting terminal between the
thermocouple and the instrument, and always maintains it at the same
status as if the reference junction location temperature was at 0 C
(32 F).

Burnout

When thermocouple or RTD input is burnt out, OUT1 and OUT2 are
turned OFF (for current output type, OUT1 low limit value), and the
PV display flashes “~ ~ =~

However, for the manual control the preset MV (manipulated
variable) is outputted.

When the DC voltage or current input is disconnected, the PV display
flashes “ " for 4 to 20 mADC, 1 to 5V DC inputs.

For0to 10 mV DC, -10 to 10 mV DC, 0 to 50 mV DC, 0 to 100 mV
DC and 0 to 1 V DC inputs, the PV display flashes “ ~ ~ =~~~
For0to 20mADC,0to 5V DC and 0to 10 V DC inputs, the PV
display indicates the value corresponding with 0 mA or 0 V input.

Input error indication

Output status
Contents, OUT oUT?
Direct(Cooling) | Reverse(Heating) | Direct(Cooling) | Reverse(Heating)

Overscale
Measured value | orr (4 mA) or| OFF (4 mA)or | OFF or OFF or
has exceeded /=

L OUT1 low OUT1 low limit | OUT2 low OUT2 low
Indication range | 7~ S -
high limit value. limit value value limit value limit value
nTTTTT " flashes.
Underscale
Measured value
has dropped OFF (4 mA) or| OFF (4 mA)or | OFF or OFF or
below Indic'ati.on OUT1 low OUT1 low limit | OUT2 low OUT2 low
range low limit limit value value limit value limit value
value.
Mo - " flashes.

For manual contro

l, the preset MV (manipulated variable) is outputted.

Indication range,
Control range

Thermocouple | [Input range low limit value -50 ‘C (100 °F)] to
input [Input range high limit value +50 C (100 F)]
RTD input [Input range low limit value -Input span x 1 %] to
[Input range high limit value + 50 C (100 F)]
DC voltage, | [Scaling low limit value -Scaling span x 1 %] to
current input | [Scaling high limit value +Scaling span x 10 %]

Warm-up
indication

After the power supply to the instrument is turned on, the PV display
indicates the sensor input type, and SV display indicates input
range high limit value (for thermocouple, RTD) or Scaling high limit

value (for DC voltage, current input) for approximately 3 seconds.
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Console
communication

By connecting the USB communication cable (CMB-001) to the
Console connector of the instrument, the following operations can
be conducted from an external computer using the Console software
SWS-AC001M.

Console communication and Serial communication (C, C5 option)
cannot be used together.

(1) Reading and setting of SV, PID and various set values

(2) Reading of PV and action status

(3) Function change

Communication interface: C-MOS level

PV color selection

PV display color can be selected. For more details, see p.50.

Timer function
(linked to the
Event input)

If Timer output which is linked to Event input is selected from Event
output allocation, and if Timer Start/Stop is selected from Event input
allocation, this function activates.

If Event input turns ON, timer counting starts, and Event output turns
ON or OFF after delay time has passed.

If the timer function is allocated to the Event input which is linked to
control, control turns ON while Event output is ON, and turns OFF if
Event output is OFF.

Bar graph

The bar graph lights depending on the selection of either MV or DV.
With MV indication, if Heating/Cooling control output is ordered, bar
graph indication for OUT1MV and OUT2MV differs.

Insulation, Dielectric strength

Circuit
insulation
configuration

Power
supply
I
Control output OUT1 Event input
L —
Serial
EVT2 output communication
(Control output OUT2)
3 T o
2 ransmission
EVT3 output 2 output
2
=
EVT1 output 8 — CTinput
S
o
w External setting
EVT4 output input
EVTS5 output —|  Input
|
GND

*1: When OUT1 and OUT2 are non-contact voltage or direct current
output, OUT1 is not electrically insulated from OUT2.
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Insulation 10 MQ or more, at 500 V DC

resistance

Dielectric Between power terminal and ground (GND): 1.5 kV AC for 1 minute

strength Between input terminal and ground (GND): 1.5 kV AC for 1 minute
Between input terminal and power terminal: 1.5 kV AC for 1 minute

Other

Power ACD-13A: Approx. 16 VA

consumption ACR-13A: Approx. 15 VA

Ambient 0to50 T (32to 122 F)

temperature

Ambient 35 to 85 %RH (Non-condensing)

humidity

Weight ACD-13A: Approx. 460 g

ACR-13A: Approx. 330 g

Accessories
included

For the ACD-13A and ACR-13A:

Mounting brackets: 1 set, Instruction manual: 1 copy

Gasket (Front mounted to the unit): 1 piece
For the ACR-13A only:
Harness EVT5:1 piece [When Event output (A5 option) is ordered]
Harness W: 1 piece [When Heater burnout alarm (W option) is ordered]
Harness W: 2 pieces [When Heater burnout alarm(W3 option) is ordered]
Harness E: 1 piece [When External setting input (EAL], EVL] option)

is ordered]
Harness VT: 1 piece [When Transmission output (TA1, TV1 option)
is ordered]

Accessories
sold separately

Terminal cover

Heater burnout alarm 20 A: CT (CTL-6S)

Heater burnout alarm 100 A: CT (CTL-12-S36-10L1U)
USB communication cable (CMB-001)

13.2 Optional specifications
Event input (Option code: El)

An Event input comprises events from EVI1 to EVI4.

Events selected from Event input allocation will be performed depending on the Input

ON (Closed) or OFF (Open) status. See (Fig 7.3.3-1) on p.34.

If Set value memory number function is selected:
2° 2" 2% and 2° will be allocated to Event input EVI1 to EVI4 respectively, and the Set
value memory number (SV1 to SV15) will be determined by each value of EVI1 to EVI4.

The selected Set value memory number, the added value of 2" +1, is indicated on the

MEMO/STEP display. See “9.7 Set value memory function” on p.76.

Circuit current when Closed | Approx. 16 mA

Event output (Option code: A3)
EVT1 to EVT3 are available using a common terminal.
Output will be turned ON or OFF depending on the conditions selected from Event

output allocation.

Output

Relay contact, 1a
Control capacity: 3 A250 V AC (Resistive load)

1A 250 V AC (Inductive load, cos$=0.4)
Electric life: 100,000 cycles
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Event output (Option code: A5)
EVT4 and EVT5 are available.
Output will be turned ON or OFF depending on the conditions selected from Event

output allocation.

Output

Relay contact, 1a
Control capacity: 3 A250 V AC (Resistive load)

1A 250 V AC (Inductive load, cos®=0.4)
Electric life: 100,000 cycles

Heater burnout alarm (including sensor burnout alarm) [Option code: W, W3]
Output will be turned ON or OFF depending on the conditions selected from Event

output allocation.

This alarm is also activated when indication is overscale and underscale.
This option cannot be applied to current output type.

Rated current

One type can be selected from the following.
Single-phase 20 A, Single-phase 100 A
3-phase 20 A, 3-phase 100 A
Single-phase: Detects burnout with CT1 input.
3-phase: Detects burnout with CT1 and CT2 input.

Setting range

0.0 to 20.0 A (for Heater rated current 20 A) (Off when set to 0.0)
0.0 to 100.0 A (for Heater rated current 100 A) (Off when set to 0.0)

Setting Within £5 % of the rated current
accuracy

Action point Heater burnout alarm value
Action ON/OFF action

Output Relay contact, 1a

Control capacity: 3 A 250 V AC (resistive load)
1 A 250 V AC (inductive load, cos$=0.4)
Electric life: 100,000 cycles

eating/Cooling control (Option code: DL)

OUT2 propor-

0.0 to 10.0 times OUT1 proportional band (ON/OFF control when

tional band set t0 0.0)

OUT2 integral | The same as that of OUT1.

time

OUT2 deriva- | The same as that of OUT1.

tive time

OUT2 propor- | 1 to 120 seconds [Factory default: Relay contact (DR): 30 sec,

tional cycle Non-contact voltage (DS): 3 sec, Current (DA): Not available]

Overlap/Dead | Thermocouple, RTD input: -200.0 to 200.0 C (F)

band setting DC voltage, current input: -2000 to 2000 (The placement of the

range decimal point follows the selection.)

OUT2 ON/OFF | Thermocouple, RTD input: 0.1 to 1000.0 C (F) (Default: 1.0 C)

hysteresis DC voltage, current input: 1 to 10000 (The placement of the decimal
point follows the selection.)

OUT2 high limit| 0to 100 %, DA (Direct current): -5 to 105 % (Default: 100 %)

OUT2 low limit | 0to 100 %, DA (Direct current): -5 to 105 % (Default: 0 %)
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OUT2 action One cooling action can be selected from Air cooling (linear
mode characteristic), Oil cooling (1.5th power of the linear characteristic)
and Water cooling (2nd power of the linear characteristic) by keypad
operation. (Factory default: Air cooling)

Cooling output

(OUT2) DR: Relay contact, 1a Control capacity: 3A 250 VAC

(resistive load)
Electric life: 100,000 cycles

DS: Non-contact voltage 12V DC+15 %, Max. 40 mA
(for SSR drive) (short circuit protected)
DA: Current 4 to 20 mADC

(Resolution: 12000)
Load resistance: Max. 600 Q

Serial communication (Option code: C, C5)
This option and Console communication cannot be used together.
The following operations can be carried out from an external computer.
(1) Reading and setting of the SV (desired value), PID values and various set values
(2) Reading of the PV (process variable) and action status
(3) Function change

Cable length Max.15 m (C)

Max.1.2 km (C5)

Cable resistance: Within 50 @ (Terminators are not necessary, but
if used, use a terminator of 120 Q2 or more on one side.)

Communication | EIA RS-232C (C)

line EIA RS-485 (C5)

Communication | Half-duplex communication

method

Synchronization | Start-stop synchronization

method

Communication | 9600/19200/38400 bps (Selectable by keypad)
speed (Factory default: 9600 bps)

Data bit/Parity 7 bits, 8bits/Even, Odd and No parity (Selectable by keypad)
(Factory default: 7 bits/Even)

Stop bit 1, 2 (Selectable by keypad) (Factory default: 1)
Communication | Shinko protocol/Modbus ASCII/Modbus RTU (Selectable by
protocol keypad) (Factory default: Shinko protocol)
Data format
Communication Shinko Modbus Modbus
protocol protocol ASCII RTU
Start bit 1 1 1
Data bit 7 7o0r8 8
Parity Yes (Even) Yes (Even, Yes (Even,
Odd), Odd),
No parity No parity
Stop bit 1 1or2 1or2
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Number of
connectable units

1 unit to 1 host computer (C)
Maximum 31 units to 1 host computer (C5)

Communication
error detection

Parity, checksum (Shinko protocol), LRC (Modbus ASCII),
CRC-16 (Modbus RTU)

Digital external
setting

Receives digital set values from Shinko programmable controllers
(PC-900, PCD-33A with SVTC option).

If data from the PC-900 or PCD-33A is higher than the SV high
limit or lower than SV low limit value, this instrument ignores the
value, and controls at SV high limit or SV low limit value.

SV adds digital set value to SVTC bias value.

External setting input (Option code: EAL, EVL))
SV adds external analog signal to remote bias value.

Setting signal

Direct current: 4 to 20 mA DC [Option code: EA1]
0 to 20 mA DC [Option code: EA2]

DC voltage: 0 to 1 V DC [Option code: EV1]
1to 5V DC [Option code: EV2]

Allowable input

EALL: 50 mA DC or less
EV1: 5V DC or less
EV2: 10 V DC or less

period

Input EALL: 50 Q
impedance EVC: 100 kR
Input sampling | 250 ms

Transmission output (Option code: TA1, TV1)
Converting the value (PV, SV, MV or DV transmission) to analog signal every 125 ms,
outputs the value in current or voltage. (Factory default: PV transmission)
Outputs Transmission output low limit value (4 mA DC or 0 V DC) if Transmission
output high limit and low limit value are the same.

Resolution 12000

Output 4 to 20 mA DC (load resistance, maximum 500 €?)
0to 1V DC (load resistance, minimum 100 k@)

Output Within £0.3 % of Transmission output span

accuracy

Insulated power output (Option code: P)

Output voltage | 24+3 V DC (when load current is 30 mA DC)
Ripple voltage | Within 200 mV DC (when load current is 30 mA DC)
Max. load 30 mADC

current
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14. Troubleshooting

If any malfunctions occur, refer to the following items after checking that power is being
supplied to the controller.
141 Indication

Presumed cause and solution

---------- * Control output OFF function is working.

is indié_éféd on the PV Press the = key for approx. 1 sec to release the function.

display.
----- * Burnout of thermocouple, RTD or disconnection of DC

[ lisflashing on |\ \i2de (0 to 10 mV DC, -10 to 10 mV DC, 0 to 50 mV DC,
the PV display. 0to 100 mV DC, 0to 1V DC)

Change each sensor.

How to check whether the sensor is burnt out

[Thermocouple]
If the input terminals of the instrument are shorted, and if a

value around room temperature is indicated, the instrument
is likely to be operating normally, however, the sensor may
be burnt out.

[RTD]
If approx. 100 Q of resistance is connected to the input

terminals between A-B of the instrument and between B-B
is shorted, and if a value around 0 C (32 T) is indicated,
the instrument is likely to be operating normally, however,
the sensor may be burnt out.
[DC voltage (0 to 10 mV DC, -10 to 10 mV DC, 0 to 50 mV
DC,0to 100 mV DC, 0to 1V DC)]

If the input terminals of the instrument are shorted, and if

a scaling low limit value is indicated, the instrument is likely
to be operating normally, however, the signal wire may be
disconnected.
* Check whether the input terminals of thermocouple, RTD or
DC voltage (0 to 10 mV DC, -10 to 10 mV DC, 0 to 50 mV
DC, 0to 100 mV DC, 0 to 1 V DC) are securely mounted to

the instrument input terminal.
Connect the sensor terminals to the instrument input
terminals securely.
[o oo - ]is flashing on | ° Check whether input signal wire for DC voltage (1to 5V DC)
) or current (4 to 20 mA DC) is disconnected.
the PV display. How to check whether the input signal wire is disconnected

[Voltage (1 to 5V DC)]
If the input to the input terminals of the instrumentis 1 V DC

and if a scaling low limit value is indicated, the instrument is
likely to be operating normally, however, the signal wire
may be disconnected.

[Current (4 to 20 mA DC)]
If the input to the input terminals of the instrument is 4mA

DC and if a scaling low limit value is indicated, the
instrument is likely to be operating normally, however, the

signal wire may be disconnected.
» Check whether input signal wire for DC voltage (1 to 5V DC)

or current (4 to 20 mA DC) is securely connected to the
instrument input terminals.
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Problem

Presumed cause and solution

]is flashing on
the PV display.

* Check if polarity of thermocouple or compensating lead wire

is correct.
* Check whether codes (A, B, B) of RTD match the instrument

terminals.

The PV display keeps
indicating the value
which was set in
[Scaling low limit].

» Check whether the input signal wire for DC voltage (0 to 5V

DC, 0to 10 V DC) and current (0 to 20 mA DC) is disconnected

How to check whether the input signal wire is disconnected

[Voltage (0 to 5V DC, 0 to 10 V DC)]
If the input to the input terminals of the instrumentis 1 V DC
and if a value (converted value from Scaling high, low limit
setting) corresponding to 1V DC is indicated, the instrument
is likely to be operating normally, however, the signal wire
may be disconnected.

[Current (0 to 20 mA DC)]
If the input to the input terminals of the instrument is 4 mA
DC and if a value (converted value from Scaling high, low
limit setting) corresponding to 4 mA DC is indicated, the
instrument is likely to be operating normally, however, the
signal wire may be disconnected.

» Check whether the input lead wire terminals for voltage
(0Oto5V DC, 0to 10 V DC) or current (0 to 20 mA DC) are
securely mounted to the instrument input terminals.

-—

The indication of PV
display is irregular or
unstable.

« Check whether sensor input or temperature unit (C, F)is
correct.
Select the sensor input and temperature unit ('C, F) properly.

 Sensor correcting value is unsuitable.
Set it to a suitable value.

» Check whether the specification of the sensor is correct.

* AC leaks into the sensor circuit. Use an ungrounded type
sensor.

» There may be equipment that interferes with or makes noise
near the controller.
Keep ACD-13A or ACR-13A clear of any potentially
disruptive equipment.

e e Y T

[ERF i_]is indicated on
the PV display.

* Internal memory is defective.
Contact our agency or us.

4.2 Key operation

Problem

Presumed cause and solution

* Unable to set the SV, P,
[, D, Event alarm value,
etc.

* The values do not
change by the &, V¥V
keys.

+ Set value lock (Lock 1 to Lock 4) is selected.
Release the lock in [Set value lock].
* AT (Auto-tuning) or auto-reset is performing.
In the case of AT, cancel AT.
It takes approximately 4 minutes until auto-reset is finished.

Setting items of each
Event output are not

Check if the desired action has been selected from Event
output allocation.

indicated.
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14.3 Control

Problem

Presumed cause and solution

Temperature does not
rise.

« Sensor is out of order. Replace the sensor.

» Check whether the Sensor or control output terminals are
securely mounted to the instrument input terminals.
Ensure that the sensor or control output terminals are
mounted to the instrument input terminals securely.

* Check whether the wiring of sensor or control output
terminals is correct.

The control output

remains in an ON status.

* OUT1 or OUT2 low limit value is set to 100 % or higher.
Set it to a suitable value.

The control output

remains in an OFF status.

* OUT1 or OUT2 high limit value is set to 0 % or less.
Set it to a suitable value.

For all other malfunctions, please contact our main office or dealers.
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15. Character tables

The PV display indicates setting characters, and the SV display indicates factory default value.
[Simplified setting]

SV setting mode
Character Setting item Data

SV
L’ Scaling low limit to Scaling high limit
-

ca

Event setting mode

Character Setting item Data
F,I 'l EVT1 alarm value

g | Setting range: Refer to (Table 15-1) on p.101.
-
F,I '.'H EVT1 high limit alarm value

g | Setting range: Refer to (Table 15-1) on p.101.
-
HE EVT2 alarm value
. 0 Setting range: Refer to (Table 15-1) on p.101.
HEH EVT2 high limit alarm value
. 0 Setting range: Refer to (Table 15-1) on p.101.
H3 EVT3 alarm value
. 0 Setting range: Refer to (Table 15-1) on p.101.
HJH EVT3 high limit alarm value
. 0 Setting range: Refer to (Table 15-1) on p.101
HL, EVT4 alarm value
. 0 Setting range: Refer to (Table 15-1) on p.101.
HL,H EVT4 high limit alarm value
. 0 Setting range: Refer to (Table 15-1) on p.101.
HS EVTS alarm value
., 0 Setting range: Refer to (Table 15-1) on p.101.
HSH EVTS5 high limit alarm value
. 0 Setting range: Refer to (Table 15-1) on p.101.
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(Table 15-1)

Alarm type

Setting range

High limit alarm (Deviation setting)

-(Input span) to Input span C (F) *1

Low limit alarm (Deviation setting)

-(Input span) to Input span C (F) *1

High/Low limits alarm
(Deviation setting)

0 to Input span C (F)*1

High/Low limits independent
(Deviation setting)

0 to Input span C (F)*1

High/Low limit range alarm
(Deviation setting)

0 to Input span C (F)*1

High/Low limit range independent
(Deviation setting)

0 to Input span C (F)*1

Process high alarm

Input range low limit to Input range high limit*2

Process low alarm

Input range low limit to Input range high limit*2

High limit alarm with standby
(Deviation setting)

-(Input span) to Input span C (F) *1

Low limit alarm with standby
(Deviation setting)

-(Input span) to Input span C (F) *1

High/Low limits with standby
(Deviation setting)

0 to Input span C (F)*1

High/Low limits with standby
independent (Deviation setting)

0 to Input span C (F)*1

*1: For DC voltage, current input, the input span is the same as the scaling span.
*2: For DC voltage, current input, input range low (or high) limit value is the same as

scaling low (or high) limit value.

PID setting mode

Character

Setting item

Data

P

i

OUT1 proportional band
0 to Input span C (F)
DC voltage, current input: 0.0 to 1000.0 %

P_b
oo

OUT2 proportional band
0.0 to 10.0 times (Multiplied value of OUT1
proportional band)

'i Integral time
2hn | 0to 3600 sec

-

d Derivative time

5 | 0to 1800 sec

ARW
5

ARW
0 to 100 %

RLEl

Manual reset
+1000.0

u

00| bc voltage, current input: The placement of the decimal
— point follows the selection.
r OUT1 rate-of-change
oRFl n | 0to 100 %/sec
-
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[Group selection]
SV, Event group (for Fixed value control)

Character

Setting_] item

Data

.5

SV, Event group

Sv1
Scaling low limit to Scaling high limit

n
-y u
H ! EVT1 alarm value
! ! | Setting range: Refer to (Table 15-1) on p.101.
- u
F’] ;H EVT1 high limit alarm value
/ ! | Setting range: Refer to (Table 15-1) on p.101.

- u
HE EVT2 alarm value

0 Setting range: Refer to (Table 15-1) on p.101.
-
F’]EH EVT2 high limit alarm value

I Setting range: Refer to (Table 15-1) on p.101.
-
FD’J EVT3 alarm value

I Setting range: Refer to (Table 15-1) on p.101.
-
F’]JH EVT3 high limit alarm value

I Setting range: Refer to (Table 15-1) on p.101.
-
HLI EVT4 alarm value

I Setting range: Refer to (Table 15-1) on p.101.
-
FD""H EVT4 high limit alarm value

I Setting range: Refer to (Table 15-1) on p.101.
-
FDIS EVTS5 alarm value

0 Setting range: Refer to (Table 15-1) on p.101.
-
HSH EVTS5 high limit alarm value

0 Setting range: Refer to (Table 15-1) on p.101.
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Program pattern group (for Program control)

Character

Setting item

Data

.5

Program pattern group

L’

n
u

Step 1 SV
Scaling low limit to Scaling high limit value

"
1 ME
., 0000

Step 1 time
00:00 to 99:59

Lo r
WAl |
L0

Step 1 Wait value
0 to Converted value of 20 % of the input span

Al

Step 1 EVT1 alarm value

I Setting range: Refer to (Table 15-1) on p.101.
- ‘;
F’I ’lH Step 1 EVT1 high limit alarm value

1] Setting range: Refer to (Table 15-1) on p.101.
-
F’IE Step 1 EVT2 alarm value

I Setting range: Refer to (Table 15-1) on p.101.
-
F’IEH Step 1 EVT2 high limit alarm value

1] Setting range: Refer to (Table 15-1) on p.101.
-
F’IJ Step 1 EVT3 alarm value

1] Setting range: Refer to (Table 15-1) on p.101.
]
HJH Step 1 EVT3 high limit alarm value

Iy Setting range: Refer to (Table 15-1) on p.101.
-
HL’ Step 1 EVT4 alarm value

Iy Setting range: Refer to (Table 15-1) on p.101.
-
HL’H Step 1 EVT4 high limit alarm value

Iy Setting range: Refer to (Table 15-1) on p.101.
-
F’IS Step 1 EVT5 alarm value

1] Setting range: Refer to (Table 15-1) on p.101.
-
F’ISH Step 1 EVT5 high limit alarm value

1] Setting range: Refer to (Table 15-1) on p.101.
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Step 2 SV

Step 2 time

Step 2 Wait value

Step 2 EVT1 alarm value

Step 2 EVT1 high limit alarm value

Step 2 EVT2 alarm value

Step 2 EVT2 high limit alarm value

Step 2 EVT3 alarm value

Step 2 EVT3 high limit alarm value

Step 2 EVT4 alarm value

Step 2 EVT4 high limit alarm value

Step 2 EVT5 alarm value

Step 2 EVTS5 high limit alarm value

Step 3 SV

Step 3 time

Step 3 Wait value

Step 3 EVT1 alarm value

Step 3 EVT1 high limit alarm value

Step 3 EVT2 alarm value

Step 3 EVT2 high limit alarm value

Step 3 EVT3 alarm value

Step 3 EVT3 high limit alarm value

Step 3 EVT4 alarm value

Step 3 EVT4 high limit alarm value

Step 3 EVT5 alarm value

Step 3 EVTS5 high limit alarm value

Step 4 SV

Step 4 time

Step 4 Wait value

Step 4 EVT1 alarm value

Step 4 EVT1 high limit alarm value

Step 4 EVT2 alarm value

Step 4 EVT2 high limit alarm value

Step 4 EVT3 alarm value

Step 4 EVT3 high limit alarm value

Step 4 EVT4 alarm value

Step 4 EVT4 high limit alarm value

Step 4 EVT5 alarm value

Step 4 EVTS5 high limit alarm value

Step 5 SV

Step 5 time

Step 5 Wait value

Step 5 EVT1 alarm value

Step 5 EVT1 high limit alarm value

Step 5 EVT2 alarm value

Step 5 EVT2 high limit alarm value

Step 5 EVT3 alarm value

Step 5 EVT3 high limit alarm value

Step 5 EVT4 alarm value

Step 5 EVT4 high limit alarm value
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Step 5 EVT5 alarm value

Step 5 EVTS5 high limit alarm value

Step 6 SV

Step 6 time

Step 6 Wait value

Step 6 EVT1 alarm value

Step 6 EVT1 high limit alarm value

Step 6 EVT2 alarm value

Step 6 EVT2 high limit alarm value

Step 6 EVT3 alarm value

Step 6 EVT3 high limit alarm value

Step 6 EVT4 alarm value

Step 6 EVT4 high limit alarm value

Step 6 EVT5 alarm value

Step 6 EVTS5 high limit alarm value

Step 7 SV

Step 7 time

Step 7 Wait value

Step 7 EVT1 alarm value

Step 7 EVT1 high limit alarm value

Step 7 EVT2 alarm value

Step 7 EVT2 high limit alarm value

Step 7 EVT3 alarm value

Step 7 EVT3 high limit alarm value

Step 7 EVT4 alarm value

Step 7 EVT4 high limit alarm value

Step 7 EVT5 alarm value

Step 7 EVTS5 high limit alarm value

Step 8 SV

Step 8 time

Step 8 Wait value

Step 8 EVT1 alarm value

Step 8 EVT1 high limit alarm value

Step 8 EVT2 alarm value

Step 8 EVT2 high limit alarm value

Step 8 EVT3 alarm value

Step 8 EVT3 high limit alarm value

Step 8 EVT4 alarm value

Step 8 EVT4 high limit alarm value

Step 8 EVT5 alarm value

Step 8 EVTS5 high limit alarm value

Step 9 SV

Step 9 time

Step 9 Wait value

Step 9 EVT1 alarm value

Step 9 EVT1 high limit alarm value

Step 9 EVT2 alarm value

Step 9 EVT2 high limit alarm value

Step 9 EVT3 alarm value

Step 9 EVT3 high limit alarm value
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Step 9 EVT4 alarm value

Step 9 EVT4 high limit alarm value

Step 9 EVT5 alarm value

Step 9 EVTS5 high limit alarm value

Step 10 SV

Step 10 time

Step 10 Wait value

Step 10 EVT1 alarm value

Step 10 EVT1 high limit alarm value

Step 10 EVT2 alarm value

Step 10 EVT2 high limit alarm value

Step 10 EVT3 alarm value

Step 10 EVT3 high limit alarm value

Step 10 EVT4 alarm value

Step 10 EVT4 high limit alarm value

Step 10 EVT5 alarm value

Step 10 EVTS5 high limit alarm value

Step 11 SV

Step 11 time

Step 11 Wait value

Step 11 EVT1 alarm value

Step 11 EVT1 high limit alarm value

Step 11 EVT2 alarm value

Step 11 EVT2 high limit alarm value

Step 11 EVT3 alarm value

Step 11 EVT3 high limit alarm value

Step 11 EVT4 alarm value

Step 11 EVT4 high limit alarm value

Step 11 EVTS5 alarm value

Step 11 EVT5 high limit alarm value

Step 12 SV

Step 12 time

Step 12 Wait value

Step 12 EVT1 alarm value

Step 12 EVT1 high limit alarm value

Step 12 EVT2 alarm value

Step 12 EVT2 high limit value

Step 12 EVT3 alarm value

Step 12 EVT3 high limit alarm value

Step 12 EVT4 alarm value

Step 12 EVT4 high limit alarm value

Step 12 EVT5 alarm value

Step 12 EVTS5 high limit alarm value

Step 13 SV

Step 13 time

Step 13 Wait value

Step 13 EVT1 alarm value

Step 13 EVT1 high limit alarm value

Step 13 EVT2 alarm value

Step 13 EVT2 high limit alarm value
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Step 13 EVT3 alarm value

Step 13 EVT3 high limit alarm value

Step 13 EVT4 alarm value

Step 13 EVT4 high limit alarm value

Step 13 EVT5 alarm value

Step 13 EVT5 high limit alarm value

Step 14 SV

Step 14 time

Step 14 Wait value

Step 14 EVT1 alarm value

Step 14 EVT1 high limit alarm value

Step 14 EVT2 alarm value

Step 14 EVT2 high limit alarm value

Step 14 EVT3 alarm value

Step 14 EVT3 high limit alarm value

Step 14 EVT4 alarm value

Step 14 EVT4 high limit alarm value

Step 14 EVT5 alarm value

Step 14 EVTS5 high limit alarm value

Step 15 SV

Step 15 time

Step 15 Wait value

Step 15 EVT1 alarm value

Step 15 EVT1 high limit alarm value

Step 15 EVT2 alarm value

Step 15 EVT2 high limit alarm value

Step 15 EVT3 alarm value

Step 15 EVT3 high limit alarm value

Step 15 EVT4 alarm value

Step 15 EVT4 high limit alarm value

Step 15 EVT5 alarm value

Step 15 EVTS5 high limit alarm value
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PID group

Character

Setting item

Data

L_Pl d

PID group

71/ PID zone value 1
Ly 0 Scaling low limit to Scaling high limit
-
P OUT1 proportional band 1
0 0 to Input span C (F)
- DC voltage, current input: 0.0 to 1000.0 %
P b OUT2 proportional band 1
- 0.0 to 10.0 times (Multiplied value of OUT1
- i0 :
/ proportional band)
! Integral time 1
/
0 to 3600 sec
-, o
d Derivative time 1
0 to 1800 sec
50

ARW 1
0 to 100 %

Manual reset 1
£1000.0
DC voltage, current input: (The placement of the
decimal point follows the selection.)

OUT1 rate-of-change 1
0 to 100 %/sec

PID zone value 2

OUT1 proportional band 2

OUT2 proportional band 2

Integral time 2

Derivative time 2

ARW 2

Manual reset 2

OUT1 rate-of-change 2

PID zone value 3

OUT1 proportional band 3

OUT2 proportional band 3
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Integral time 3

Derivative time 3

ARW 3

Manual reset 3

OUT1 rate-of-change 3

PID zone value 4

OUT1 proportional band 4

OUT2 proportional band 4

Integral time 4

Derivative time 4

ARW 4

Manual reset 4

OUT1 rate-of-change 4

PID zone value 5

OUT1 proportional band 5

OUT2 proportional band 5

Integral time 5

Derivative time 5

ARW 5

Manual reset 5

OUT1 rate-of-change 5

AT group
Character Setting item Data
r ’qr AT group
u_rn
FD’;‘F AT/Auto-reset
AT/ Auto-reset Cancel
_____ L AT/ Auto-reset Perform
F’]’r b AT bias
-“,4| 0to50 C (0to 100 F)
Y| With a decimal point: 0.0 to 50.0 C (0.0 to 100.0 ‘F)
Engineering group
Character Setting item Data
r M| | Engineering group
u_Cimnug
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Input group

Character Setting item Data
E 1 M Input group
N

L’ ENLI Input type

KoL K 200 to 1370 °C

K -200.0 to 4000 T

J -200 to 1000 C

R 0 to 1760 C

S 0 to 1760 C

B 0 to 1820 C

E 200 to 800 C

T -200.0 to 400.0 T

N -200 to 1300 C

PL-I 0 to 1390 C

C(W/Re5-26) 0 to 2315 C

Pt100 -200.0 to 850.0 C

JPt100 -200.0 to 500.0 C

Pt100 -200 to 850 T

JPt100 -200 to 500 C

Pt100 -100.0 to 100.0 C

Pt100 -100.0 to 500.0 C

K -328 to 2498 F

K -328.0 to 7520 F

J -328 to 1832 F

R 32 to 3200 F

S 32 to 3200 F

B 32 to 3308 F

E 328 to 1472 F

T -328.0 to 7520 F

N -328 to 2372 F

PL-I 32 to 2534 F

C(W/Re5-26) 32 to 4199 F

Pt100 -328.0 to 1562.0 F

JPt100 -328.0 to 9320 F

Pt100 -328 to 1562 F

JPt100 -328 to 932 F

F2 R | PH100 -148.0 to 2120 F

A5 R | PH00 -148.0 to 9320 F
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HZOMA | 410 20 mADC -2000 to 10000
LZ0MA | 0to 20 mADC -2000 to 10000
{7 1or | 0to10 mv DC -2000 to 10000
- oM | -10to10mVDC | -2000 to 10000
ig0My |0to50mVDC | -2000 to 10000
OOy | 0to100mVDC | -2000 to 10000
L Oto1VDC -2000 to 10000
Oto5VDC -2000 to 10000

1t0o 5V DC -2000 to 10000

0to 10V DC -2000 to 10000

Scaling high limit
Scaling low limit to Input range high limit
DC voltage, current input: -2000 to 10000 (The

placement of the decimal point follows the selection.)

Scaling low limit
Input range low limit to Scaling high limit
DC voltage, current input: -2000 to 10000 (The

placement of the decimal point follows the selection.)

Decimal point place

______ M1 : No decimal point

: 1 digit after decimal point
: 2 digits after decimal point
: 3 digits after decimal point
Ll LT ;4 digits after decimal point

PV filter time constant
0.0 to 100.0 sec

Sensor correction
-200.0 t0 200.0 C (F)
DC voltage, current input: -2000 to 2000 (The

placement of the decimal point follows the selection.)
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Output group

Character Setting_] item Data

E | I | | Output group
~oui

OUT1 proportional cycle

C Al | 110120 sec
30
b OUT2 proportional cycle
C- Al | 110120 sec
30
/ OUT1 high limit
olH g | OUT! low limitto 100 %
u

(Current output: OUT1 low limit to 105 %)

11 OUT1 low limit
OCLL | 0%toOuT1 high limit
Y11 (current output: -5 % to OUT1 high limit)

HHL' OUT1 ON/OFF hysteresis
0.1 to 1000.0 C (F)
DC voltage, current input: 1 to 10000 (The placement
of the decimal point follows the selection.)

—

x Air cooling (linear characteristics)

Oil cooling (1.5th power of the linear characteristics)

Water cooling (2nd power of the linear
characteristics)

r OUT2 action mode
C HC !

! Hb OUT2 high limit
OUT2 low limit to 100 %
(Current output: OUT2 low limit to 105 %)

11 b OUT2 low limit
0 % to OUT2 high limit
(Current output: -5 % to OUT2 high limit)

db Overlap/Dead band

A | -200.0to 200.0 T (F)
ag DC voltage, current input; -2000 to 2000 (The
placement of the decimal point follows the selection.)

HHLI b OUT2 ON/OFF hysteresis
0 0.1 to 1000.0 C (F)
DC voltage, current input: 1 to 10000 (The placement
of the decimal point follows the selection.)

Ve Direct/Reverse action
CD;IE;?I' HE R 1 Reverse (Heating) action
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PP‘_,;' I/ | OUT1 preset output
/ &5 0.0 to 100.0 % (Current output: -5.0 to 105.0 %)
PPLI r 8 OUT2 preset output
/ (|| 00101000 % (Current output: -5.0 to 105.0 %)
Event input group
Character Setting item Data
E Lc;,,t Event input group
E“ "1 1| Eventinput EVI1 allocation
vil B,’-', Refer to the Event input allocation table.
u
E“ r 8 Event input EVI2 allocation
Vi lﬂﬂn Refer to the Event input allocation table.
u
1/ 3 Event input EVI3 allocation
Vi lﬂﬂn Refer to the Event input allocation table.
u
E“ r Event input EVI4 allocation
Refer to the Event input allocation table.
Event input allocation table
Selected . . Input ON Input OFF
value Event input function (Closed) (Open) Remarks
000 No event
001 Set value memory 2" 1 n=0to 3
002 Control ON/OFF Control OFF | Control ON | Control output
OFF function
003 Direct/Reverse action Direct Reverse Always effective
action action
004 Timer Start/Stop Start Stop
005 PV display; Ineffective when
PV holding Holding Not holding | controlling
006 PV display; Ineffective when
PV peak value holding | Holding Not holding | controlling
007 Preset output 1 Preset Standard If sensor is burnt
output control out, the unit
maintains control
with the preset
output MV.
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Si':ﬂfd Event input function I(g?:;g:; I(g%'“:n())FF Remarks
008 Auto/Manual control Manual Automatic
control control
009 Remote/Local Remote Local Effective only when
EA] or EV[]
option is ordered
010 Program mode; Level action when
RUN/STOP RUN STOP power-on
011 Program mode; Level action when
Holding/Not holding Holding Not holding | power-on
012 Program mode; Advance Standard Level action when
Advance function control power-on
013 Integral action holding | Integral Standard Control continues
action integral with the integral
Holding action value being held.
014 Preset output 2 Preset Standard The unit maintains
output control control with the
preset output MV.
Event output group
Character Setting item Data

E_ Vo

Event output group

1/~ _ || | Event output EVT1 allocation
Vi 5"8,’-', Refer to Event output allocation table.
u
E 1 8 Event output EVT2 allocation
Vi 5"8 Refer to Event output allocation table.
u

e/l od

Event output EVT3 allocation
Refer to Event output allocation table.

EVl oY

Event output EVT4 allocation
Refer to Event output allocation table.

0og
E 1 5 Event output EVTS5 allocation
Vi 5"8 Refer to Event output allocation table.
u
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Event output allocation table

“Timer Start/Stop” from
Event input allocation.
Control ON during
timer operation.
Control OFF after time
is up.

Selected Event output Proceeding to the lower level
value functior'\J with tghe MODE  key Remarks
000 No event
001 Alarm output; Alarm hysteresis
High limit alarm MODE
Alarm action delay timer
v MoDE
Alarm Energized/De-energized
002 Alarm output; The same as the High limit
Low limit alarm alarm
003 Alarm output; The same as the High limit
High/Low limits alarm
004 Alarm output; The same as the High limit
High/Low limits alarm
independent
005 Alarm output; The same as the High limit
High/Low limit range alarm
006 Alarm output; The same as the High limit
High/Low limit range alarm
independent
007 Alarm output; The same as the High limit
Process high alarm alarm
008 Alarm output; The same as the High limit
Process low alarm alarm
009 Alarm output; The same as the High limit
High limit with standby | alarm
010 Alarm output; The same as the High limit
Low limit with standby | alarm
011 Alarm output; The same as the High limit
High/Low limits with alarm
standby
012 Alarm output; The same as the High limit
High/Low limits with alarm
standby independent
013 Timer output linked to | Timer output delay action Select “Timer
“Timer Start/Stop” from MODE Start/Stop”
Event input allocation. | Timer output time unit from Event
MODE . input allocation.
OFF delay time
MODE
ON delay time
014 Timer output linked to | The same as the above The same as

the above
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Selected Event output Proceeding to the lower level
value functior? with tghe MODE  key Remarks
015 Heater burnout alarm | Heater rated current Rated current
output MODE 20Aor 100 A.
Heater burnout alarm 1 value Settable within
MODE the rated
Heater burnout alarm 2 value current.
016 Loop break alarm Loop break alarm time
output MODE
Loop break alarm span
017 Time signal output Time signal output step Time signal
MODE output is turned
Time signal OFF time off when the
MODE performing step
Time signal ON time is complete.
018 Output during AT Output during AT
019 Pattern end output Program control

Alarm output setting items (when alarm output is selected from Event output allocation)

Character

Setting item

Data

A IHY5
0

Alarm hysteresis
0.1 to 1000.0 C (F)
DC voltage, current input: 1 to 10000 (The placement
of the decimal point follows the selection.)

ALY

Alarm action delay timer
0 to 10000 sec

Al IREV

NoML

Alarm Energized/De-energized

! . Energized
: De-energized

!
A

N [T
/ D
n—r ),
[l =2

If “001 (Alarm output; H|gh limit alarm) to 012 (Alarm output; High/Low limits with
standby independent” is selecteg in [Event output EVT2 to EVTS allocation],
their setting characters will be =='xxx to = Zxxx.

Timer output setting items: When timer output is selected from Event output allocation

! : Second

Character Setting item Data
d,t HF Tlmer output delay action
L ON delay time
oN OFF delay time
: ON/OFF delay time

M L' Timer output time unit
I 1i_ v N Minute

M N

dYoFF

OFF delay time
0 to 10000 (Time unit follows the selection in [Timer
output time unit].)

d4YolN

ON delay time
0 to 10000 (Time unit follows the selection in [Timer
output time unit].)
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Heater burnout alarm output setting items: When Heater burnout alarm is selected

from Event output allocation

Character Setting item Data
H L,l Heater rated current
- L JZOOF 1 200A
cO0R | 2027 : 10004

H

Heater burnout alarm 1 value
Rated current 20.0 A: 0.0 to 20.0 A,

n
ao 100.0 A: 0.0 to 100.0 A
HE Heater burnout alarm 2 value
a0 Rated current 20.0 A: 0.0 to 20.0 A,

100.0 A: 0.0 to 100.0 A

Loop break alarm setting items: When Loop break alarm is selected from Event output

allocation
Character Setting item Data
! P r Loop break alarm time
Lir-i g | 0to200min

LPH

Loop break alarm span
0to 150 T (F)or0.0to 150.0 T (F)
DC voltage, current input: 0 to 1500 (The placement
of the decimal point follows the selection.)

Time signal output setting items: When Time signal output is selected from Event
output allocation

(Time unit follows the selection in [Step time unit] in

the Program group)

Character Setting item Data
r Y] Time signal output step
/ L’_ / \'Dl 1t0 15

1
r Time signal output OFF time
[G_oF | e

nnno 00:00 to 99:59
Y (Time unit follows the selection in [Step time unit] in
the Program group)
,_' Time signal output ON time

POV 00:00 to 99:59
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Program group

Character Setting item Data
Program group
E_PRo
PP Fixed value control/Program control
}f.-!” / ‘i.i_I: Fixed value control
" Ll Program control
M ‘_, Step time unit
”_“f N i Ll Hour:Minute
" i Minute:Second
PPE;‘ Power restore action
b {.’ p =" =Pl Stops (standby) after power restoration
0 calN” i: Continues after power restoration
ol =k Suspended (On hold) after power restoration
L’ ‘_,;, Program start temperature
- Al | Scaling low limit to Scaling high limit value
u
Communication group
Character Setting item Data
M| | Communication group
E ~coni
ML,I Communication protocol
ci ‘1, h!_ . Shinko protocol
"o : Modbus ASCII mode
i Modbus RTU mode
MM/ Instrument number
cirnuvg Al 0to95
u

Communication speed

[

=iz 8 bits/No parity
NN 7 bits/No parity

i 8 bits/Even

i 7 bits/Even

8 bits/Odd

Jzc a7 bits/Odd

h
I
N
'
s h
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Character

Setting item

Data

HfaP}

Stop b|t

v_b

n
u

SVTC bias
Converted value of +20 % of the input span
DC voltage, current input: =20 % of the scaling span
(The placement of the decimal point follows the
selection.)

External setting group

Character

Setting item

Data

E_ExM

External setting group

PEI ":" R'emot:/'LocaI
oo Local
Loch FEMzl: Remote
i External setting input high limit
I Lf:? m External setting input low limit to Input range high limit
11 External setting input low limit
/ L‘%ﬂﬂ Input range low limit to External setting input high limit

b

Remote bias
Converted value of +20 % of the input span
DC voltage, current input: =20 % of the scaling span
(The placement of the decimal point follows the
selection.)
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Transmission output group

Character Setting item Data
r Transmission output group
E_TRA
rP L' Transmission output type
/ FE’: ‘{111 PV (process variable) transmission
i SV (desired value) transmission
MV (manipulated variable) transmission
i DV (deviation) transmission
FP; H Transmission output high limit
I e A | PV, SV transmission: Transmission output low limit
1370 to Input range high limit value
MV transmission: Transmission output low limit to
105.0 (%)
DV transmission: Transmission output low limit to
Scaling span
FP; | Transmission output low limit
: ransmission: Input range low limit to
/ LLn PV, SV { ission: Input low limit t
-200 Transmission output high limit value
MV transmission: -5.0 to Transmission output high
limit value (%)
DV transmission: -Scaling span to Transmission
output high limit value
Other function group
Character Setting item Data
r Other function group
E_of H
Set value lock

(Unlock): All set values can be changed.

i (Lock 1): None of the set values can be changed.

! (Lock 2): Only SV (desired value) can be changed.
):
):

Lock 3): None of the set values can be changed as Lock 1.
.l (Lock 4): SV and Alarm value can be changed.
Other set values cannot be changed.

3
o

co

SV rise rate
0 to 10000 C/min (F/min)
Thermocouple, RTD input with a decimal point:
0.0 to 1000.0 C/min (F/min)
DC voltage, current input: 0 to 10000/min (The
placement of the decimal point follows the selection.)
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SV fall rate
0 to 10000 C/min (F/min)

0 Thermocouple, RTD input with a decimal point:
0.0 t01000.0 C/min (F/min)
DC voltage, current input: 0 to 10000/min (The
placement of the decimal point follows the selection.)
PLH{'I Indicat__ion when output OFF
i OFF indication
off : No indication
i PV indication
i PV indication+ Any event from EVT1 to
EVT5 output
b;,; r Backlight selection
el AL L All (displays and indicators) are backlit.
ALL = Only PV display is backlit.
s i Only SV display is backlit.
Hi Only Action indicators are backlit.
F =i PV and SV displays are backlit.
i Hzl_k PV display and Action indicators are backlit.
-, Hzl_i: SV display and Action indicators are backlit.
| PV c
coL DR
REd RE
_ Green—» Red).
R LR PV color changes continuously (Orange —»
Green—» Red), and simultaneously when any
alarm output from EVT1 to EVT5 is ON (Red).
! Rr PV color range
cLry 0.1t0200.0 C (F)
DC voltage, current input: 1 to 2000 (The placement of
the decimal point follows the selection.)
dPrM Backlight time
/ “Q 0 to 99 minutes

Deviation unit
1 to Converted value of 20 % of the input span
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Program pattern table

Step number

Step SV

Steptime ( : )

Wait value

EVT1 alarm value

EVT1 high limit alarm value

EVT2 alarm value

EVT2 high limit alarm value

EVT3 alarm value

EVT3 high limit alarm value

EVT4 alarm value

EVT4 high limit alarm value

EVT5 alarm value

EVT5 high limit alarm value

Time signal output

ON
OFF

PID zone value

OUT1 proportional band

OUT2 proportional band

Integral time

Derivative time

ARW

Manual reset

OUT1 rate-of-change
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*khkkk

Inquiries

*kkkk

For any inquiries about this unit, please contact our agency or the
vendor where you purchased the unit after checking the following.

[Example]
* Model ACD-13A-R/M
* Option A3, C5
 Serial number  ---------meemee-- No. 123456789

In addition to the above, please let us know the details of the
malfunction, or discrepancy, and the operating conditions.

Head Office: 2-5-1, Senbahigashi, Minoo, Osaka, Japan

URL:
E-mail:

SHINKO TECHNOS CO., LTD.
OVERSEAS DIVISION

http://www.shinko-technos.co.jp Tel: +81-72-727-6100
overseas@shinko-technos.co.jp Fax: +81-72-727-7006

No. ACDRMME7 2014.12



