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DIN RAIL MOUNTED INDICATING CONTROLLER

DCL-33A

INSTRUCTION MANUAL
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Preface

Thank you for purchasing our DIN Rail Mounted Indicating Controller DCL-33A. This manual contains instructions for
the mounting, functions, operations and notes when operating the DCL-33A. To ensure safe and correct use, thoroughly
read and understand this manual before using this controller. 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.lf 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.
* 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 on a DIN rail within 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 circumstances,
procedures indicated by /, Caution may result in serious consequences, so be sure to follow the directions
for usage.

A War nin g Procedures which may lead to dangerous conditions and cause death or serious
injury, if not carried out properly.

A Cau t| 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.

A\ Warning

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

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

MASAFETY 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 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 against excessive temperature rise, etc. must be
installed, as malfunction of this product could result in serious damage to the system or injury to personnel.
Proper periodic maintenance is also 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
instrumentbeing used under conditions not otherwise stated in this manual.

A 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

/\ Caution

This instrument is intended to be used under the following environmental conditions (IEC61010-1): Overvoltage
category , Pollution degree 2Ensure 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 (32 to 122) 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, chemicals or the vapors of these substances can come into direct contact with the unit.

* Please note that the ambient temperature of this unit— not the ambient temperature of the control panel — must
not exceed 50 (122) if mounted within 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

/N\ Caution

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

* Use correct fitting ferrules with an insulation sleeve for the terminal screw when wiring the DCL-33A.

« 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.

* 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.

* This instrument does not have a power switch, circuit breaker and fuse. Therefore it is necessary to install a
power switch, circuit breaker and fuse externally near the controller.(Recommended fuse: Time-lag fuse, rated
voltage 250 V AC, rated current 2 A)

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

3. Operation and Maintenance Precautions

[ﬁ Caution

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

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

» Turn the power supply to the instrument OFF before retightening the terminal or cleaning.

Working on or touching the terminal with the power switched ON may result in severe injury or death

due to electrical 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, be careful not to put pressure on, scratch or strike it with a hard object.

Characters used in this manual

Indication 4| O 2|34 |s|&|T|E|S|C|F
Number, T/F -1 0 1 2 3 4 5 6 | 7 8 9|7 F
Indication RIN|bl|lc|d|E|F|L|HI|! |l el LA
Alphabet A B|C|D]|E F| G| H I J K|L|M
Indication Alo | PSS | T Ul E]|S|Y|Y]|:
Alphabet NITO|P|IQ|IR|S|TlIU|V I IW|X|Y]|Z
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1. Model

1.1 Model

pcL-3 3A-0/0 0,00 O

Series name: DCL-300 (W22.5 x H75 x D100mm)

Control action [3 PID

Alarm A Selectable by keypad *1

Control output OUT1 R Relay contact: la
S Non-contact voltage (for SSR drive): 12V DC£15%
A Direct current: 4 to 20mA DC

Input M Multi-range *2

Power supply voltage

100 to 240V AC (standard)

1 24\ AC/DC *3
Option W (5A)  |Heater burnout alarm output (5 A)

W (10A) [|Heater burnout alarm output (10 A)
\W (20A) |Heater burnout alarm output (20 A)
\W (50A) [Heater burnout alarm output (50 A)
DC Heating/Cooling control output OUT2
C5 Serial communication EIA RS-485
EA External setting input

El Set value memory external selection

*1: Alarm type (12 types and No alarm action) and status Energized/De-energized can be selected by keypad.«

*2: Thermocouple, RTD, Direct current and DC voltage can be selected by keypad.
*3: Standard supply voltage is 100 to 240 V AC. Enter “1” after the input code only when ordering 24 V AC/DC.

1.2 How to Read the Model Label

The model label is attached to the right side of the case.

(e.g.) DCL-33A-R/M, C5, W (20A)

Serial number

No. 15KF05000

C PR 111 T X
| O 0ee
. L22960
| L[ i
! OC A+l 1= :
A ]
@ :3'|'BC+I & C0M o leel :
@:-\*_i e
— = e — oC €
G [| ot3a zsovc O % ReP0e
@J_____——.' Pwh: 100Mo240% AC SD/GA0HZ SVA
@_____-p AMB, TEMP, (Ho50
= NoSKFOS000 _ SF _RoHs
@7 | w0 TeCrnS T, LT0 MADE W JAPA
No. Description Example
(O [Terminal arrangement DCL-33A-R/M, C5, W(20A) (*1)
@ [Model DCL-33A-R/M, C5, W(20A)
(3 |Option C5: Serial communication
\W(20A): Heater burnout alarm (20A)(*2)
@ |Input MULTI-RANGE(Multi-range input)
(5) [Control output, Event output 01: 3 A 250 V AC (Control output OUT1)EV: 0.1 A 24 V DC(Event
output EV)
(6) [Power supply, Power consumption 100 to 240 V AC, 50/60 Hz5 VA
(7) |Recommended ambient temperature |0 to 50°C

(*1) Terminal arrangement differs depending on the model.
(*2) For Heater burnout alarm output (W option), CT rated current is entered in bracket ().
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2. Names and Functions of Controller

olala%,

1 2 3 4

\ /
-.ﬁ el
OoaG
(i) HI‘]__I

& oty Tt

& ©

© N &
|

L

5]
"

@ &
|
8
l
&

]
>
@ [
|
)

o607 8 9

oo
(Fig. 2-1)

Name Description

EVT indicator The red LED lights up when Event output [Alarm,
Loop break alarm or Heater burnout alarm (W option)] is ON.
The red LED also lights when control output OUT2 (DC option) is ON.

OUT indicator The green LED lights up when control output OUT1 is ON. For direct current
output, flashes in 125 ms cycles corresponding to the output MV.

T/R indicator The yellow LED flashes during serial communication (C5 option) TX output
(transmitting).

AT indicator The yellow LED flashes while auto-tuning (AT) is performing.

PV Display Indicates the PV (process variable), or setting characters in setting mode with a
red LED.

SV Display Indicates the SV (desired value), output MV (manipulated variable) or theset
value in each setting mode with a green LED.

UP key Increases the numeric value.

DOWN key Decreases the numeric value.

MODE key Switches the setting mode or registers the set data.(Registers the set data by
pressing the MODE key.)

® RQ © O © & 6§

SUB-MODE key Enters Auxiliary function setting mode 2 in combination with the MODE key.

If ‘Control output OFF’ is selected in [SUB-MODE key function]: Turns all outputs
OFF as if the power were turned OFF.

If ‘Auto/Manual control’ is selected in [SUB-MODE key function]: Switches
Auto/Manual control.

If ‘Alarm HOLD cancel’ is selected in [SUB-MODE key function]: Cancels Alarm
HOLD.

A Caution

When setting the specifications and functions of this controller, connect mains power cable to terminals 1 and 2 first, then set
them referring to “5. Setup” before performing “3. Mounting to the Control Panel” and “4. Wiring”
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3. Mounting to the Control Panel
3.1 Site Selection
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
* Few mechanical vibrations or shocks
* No exposure to direct sunlight, an ambient temperature of 0 to 50°C (32 to 122°F) without rapid
change, 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, chemicals or the vapors of these substances can come into direct contact with the controller.
* Please 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 within a control panel, otherwise the life of the electronic components
(especially electrolytic capacitors) may be shortened.

3.2 External Dimensions (Scale: mm)
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(Fig. 3.2-1)

3.3 CT (Current transformer) External Dimensions (Scale: mm)
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3.4 Mounting to and Removal from the DIN Rail

/AN Caution

* Mount the DIN rail horizontally.

When the DIN rail is mounted vertically, be sure to use commercially available fastening plates at both ends of the
DCL-33A series.

However, if the DIN rail is mounted horizontally in a position susceptible to vibration or shock, the

fastening plates must be used as well.

» To remove this instrument, a flat blade screwdriver is required for pulling down the lever.

Never turn the screwdriver when inserting it into the release lever.

If excessive power is applied to the lever, it may break

* Recommended fastening plate

Manufacturer Model
Omron Corporation End plate PFP-M
IDEC Corporation Fastening plateBNL6
Panasonic Electric Works Co., Ltd. Fastening plate ATA4806

Mounting to the DIN rail (Fig. 3.4-1)

First, hook (1) of the DCL-33A on the upper side of the DIN rail.

Second, making (1) part of the DCL-33A as a support, fit the lower part (2) of the DCL-33A to the DIN
rail. DCL-33A will be completely fixed to DIN rail with a “Click” sound.

Removal from the DIN rail(Fig. 3.4-2)

(DInsert a flat blade screwdriver into the release lever, and pull it down.

(2) The lock to the DIN rail will be released, then remove the unit from the DIN rail.
Be sure to hold onto the unit firmly, or it may drop to the ground.

Release lever

(Fig. 3.4-1) Mounting (Fig. 3.4-2) Removal
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4. Wiring

A Warning

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 in severe injury
or death due to electrical shock.

& Caution

*Do not leave wire remnants in the DCL-33A when wiring, because they could cause a fire or malfunction.
* Insert the connecting cable into the designated connector securely. Not doing so could cause

malfunction due to imperfect contact.
» Connect the AC power to the designated terminal as is written in this instruction manual. Otherwise it
may burn and damage the DCL-33A.
* Tighten the terminal screw using the specified torque. Excessive force could damage the terminal screw and

deface the case.

» Use a thermocouple and compensating lead wire that corresponds to the sensor input specification of this unit.
» Use the 3-wire RTD that corresponds to the sensor input specification of this unit.
*When using DC voltage and current inputs, be careful not to confuse polarity when wiring.
» For a 24 V DC power source, ensure polarity is correct.
* Keep input wires (Thermocouple, RTD, etc.) away from power source and load wires when wiring.

+» Do not apply a commercial power source to the sensor connected to the input terminal nor allow the power

source to come into contact with the sensor.

* To prevent the unit from harmful effects of unexpected level noise, it is recommended that a surge
absorber be installed between the electromagnetic switch coils.
» This unit does not have a built-in power switch, circuit breaker and fuse. Therefore it is necessary to install a

power switch, circuit breaker and fuse externally near the controller.

(Recommended fuse: Time-lag fuse, Rated voltage 250V AC, Rated current 2A)

When using ferrules, use the following ferrules and crimping pliers made by Phoenix Contact GMBH & CO.

*Recommended ferrules and tightening torque

Terminal | Terminal Ferrules with Conductor cross | Tightening Crimping pliers
number screw insulation sleeve sections torque
1t04 M2.6 Al 0.25-8 YE 0.2to 0.25mm?2 0.5t0 0.6Nem [CRIMPFOX
Al 0.34-8 TQ 0.25 to 0.34mm? ZA3CRIMPFOX UD6
IAl0.5-8 WH 0.34 to 0.5mm?2
Al 0.75-8 GY 0.5 to 0.75mm?
Al 1.0-8 RD 0.75 to 1.0mm?2
Al 1.5-8 BK 1.0 to 1.5mm?
5t0 9 M2.0 IAl0.25-8 YE 0.2 to 0.25mm? 0.22 to 0.25Nm
Al 0.34-8 TQ 0.25 to 0.34mm?
Al 0.5-8 WH 0.34 to 0.5mm?
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4.1 Terminal Arrangement

Sl RoKC)

Bottom of the unit

émé) (5" §) 0ooog
o oIND
® @ ® _:]
RTD A -
TC 4L 2 8 o Communi- >
DCAN+HL - cation C5
RS-485
ww | L)
+ —
0z
CT
1coM [4]vai=)
=00 Al
3| YBi+1 6]coM 1 61 6 El
7 |oogl
EA +|oo|—
B lool |l
(Fig. 4.1-1)
Name Description ¢
PWR Power supply: 100 to 240 V AC or 24 V AC/DC S:jfr‘:m
For 24 V DC, ensure polarity is correct. input
Ol Control output OUT1
TC Thermocouple input
RTD Resistance temperature detector input
DC Direct current input, DC voltage input (*1)
EV Event output Outputs when Alarm, Loop break alarm or Heater burnout alarm output
(W option) is ON.
02 Control output OUT2 [Heating/Cooling control output (DC option)]
RS-485 Serial communication (C5 option)
CT Current transformer input [Heater burnout alarm output (W option)]
EA External setting input (EA option)
El Event input DI [Set value memory external selection (El option)]

(Externally mounted 50Q shunt resistor) is designated, connect a 50Q shunt resistor
(sold separately) between input terminals.

4.2 Heater Burnout Alarm Output (W option)
This alarm is not available for detecting current under phase control.
Use the current transformer (CT) provided, and pass one lead wire of the heater circuit into the hole of
the CT. When wiring, keep the CT wire away from any AC source or load wires to avoid the external
interference

Solder the connector harness W wire to :| CT input socket
CT terminals. (There is no polarity.)
/ Power

(Fig. 4.2-1) Heater
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5. Setup

Connect mains power cable to terminals 1 and 2, and turn the power ON.

The PV Display indicates sensor input characters and temperature unit, and the SV Display indicates the input

range high limit value for approx. 3 seconds. (Table 5-1)
(If any other value is set in [Scaling high limit], the SV Display indicates the value.)

During this time all outputs and the LED indicators are in OFF status.
After that, the control starts, indicating PV (process variable) on the PV Display, and SV (desired value) on the SV

Display.
(Table 5-1)
Input Type Input Range Resolution

-200t0 1370 C -320t0 2500 F 1C (TF)

K -199.9 to 400.0C | —199.9to 750.0F | 0.1C (F)

J —-200t01000 C | =320t01800 F 1C (F)

R Oto 1760 C 0to 3200 F 1C (TF)

S Oto1760 C 0to 3200 F 1C (TF)

B Oto 1820 C 0to 3300 F 1C (TF)

E -200t0 800 C -320to 1500 F 1C (F)

T -199.9 to 400.0C | —199.9 to 750.0F | 0.1C (F)

N -200t0 1300 C -3201t0 2300 F 1C (TF)

PL-1I 0to1390 C 0to 2500 F 1C (TF)

C (W/Reb-26) 0to 2315 C 0to 4200 F 1C (TF)

P00 -199.9 t0 850.0 C | -199.9t0 999.9TF | 0.1C (F)

-200t0 850 °C -300to0 1500 F 1C (F)

JPH100 -199.9t0 500.0 C | —199.9 to 900.0F | 0.1C (:F)

-200to 500 C -300t0 900 F 1C (TF)
4 to 20 mA DC —1999 to 9999 (*1), (*2) 1
0to 20 mA DC —1999 to 9999 (*1), (*2) 1
Qto1VDC —1999 to 9999 (*1) 1
Qto5VDC —1999 to 9999 (*1) 1
1Tto5VDC —1999 to 9999 (*1) 1
Oto 10V DC —1999 to 9999 (*1) 1
4 to 20 mA DC —1999 to 9999 (*1), (*3) 1
0to 20 mA DC —1999 to 9999 (*1), (*3) 1

(*1) Input range and decimal point place can be changed.
(*2) Connect a 50 Q shunt resistor (sold separately) between input terminals.
(*3) This input type has a built-in shunt resistor (50 Q).

11
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5.1 Main Setting Mode

Character

Setting Item, Description, Setting Range Factory Default

Ll &

SV1 0°C

*Sets the SV1(desired value) for control target.
» Setting range: Scaling low limit to scaling high limit (For DC voltage and current inputs,
the placement of the decimal point follows the selection.)

5.2 Sub Setting Mode

Character

Setting Item, Description, Setting Range | Factory Default

Ariis

AT Perform/Cancel | AT Cancel

*Selects AT (auto-tuning)Perform/Cancel.

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

» AT will stop in the following cases.

- Direct/Reverse action in Event input DI is changed.

- Control ON/OFF in Event input DI is changed.

- Preset output 2 in Event input DI is turned ON.

- Auto/Manual control in Event input DI is changed.

- ‘Integral action Holding (Stop) is selected in Event input DI

- For DC input and direct current output: When ‘Output ON’ is selected in [Output
status when input errors occur], and if input errors occur.

* -=-=--:AT Cancel, :AFri i AT Perform

OUT1proportional band [ 2.5%
*Sets OUT1proportional band.

* ON/OFF control when set to 0.0.

*Setting range: 0.0 to 110.0%

OUT2 proportional band [1.0times
*Sets OUT2proportional band.

» OUT2 proportional band: Multiplied value of OUT1 proportional band.

ON/OFF control when set to 0.0.

» Available only when Heating/Cooling control output (DC option) is ordered.

Not available if OUT1 is in ON/OFF control

+Setting range: 0.0 to 10.0times

Integral time 200 seconds
*Sets the integral time.

» Setting the value to 0 disables this function.
» Not available if OUT1 is in ON/OFF control.
*Setting range: 0 to 3600 seconds

Derivative time 50seconds
*Sets the derivative time.

» Setting the value to 0 disables this function.

» Not available if OUT1 is in ON/OFF control.

*Setting range: Oto 1800 seconds

ARW (Anti-reset windup) 50%

*Sets anti-reset windup.
» Available only for PID control.
*Setting range: 0 to 100%

OUT1 proportional cycle Relay contact output: 30 seconds
*Sets the OUT1proportional cycle. Non-contact voltage output: 3 seconds
*Not available if OUT1 is in ON/OFF control.

Not available for direct current output.

*Setting range: 1 to 120 seconds

OUT2proportional cycle 3 seconds
*Sets the OUT2proportional cycle.

» Available only when Heating/Cooling control output (DC option) is ordered.

Not available if OUT2 is in ON/OFF control.

*Setting range: 1 to 120 seconds

-
iy
Ly
I

Manual reset 0.0

*Sets the reset value manually.

» Available only for P or PD control.

« Setting range: * Proportional band converted value (For DC voltage and current
inputs, the placement of the decimal point follows the selection.)

12
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Character Setting Item, Description, Setting Range | Factory Default
A1 |Alarmlvalue | 0°C
*Sets Alarm 1 action point.
» Alarm 1 value matches Alarm 1 low limit alarm value in the following cases:
When ‘High/Low limits independent alarm’, ‘High/Low limit range independent alarm’
or ‘High/Low limits with standby independent alarm’ is selected in [Alarm 1 type].
* When Alarm, Loop break alarm and Heater burnout alarm (W option) are used
together, they utilize common output terminals.
» Not available if No alarm action is selected in [Alarm 1 type].
» Setting range: See (Table 5.2-1). (For DC voltage and current inputs, the placement of
the decimal point follows the selection.)
H i and [Heater burnout alarm value 0.0A
X X *Sets the heater current value for Heater burnout alarm.
alternating » Setting the value to 0.0 disables Heater burnout alarm action.
) » Upon returning to set limits, the alarm will stop.
display When Heater burnout alarm, Alarm and Loop break alarm are used together, they
utilize common output terminals.
» Available only when Heater burnout alarm (W option) is ordered.
» Rated current 5 A: 0.0t0 5.0 A
Rated current 10A: 0.0 t010.0 A
Rated current 20A: 0.0 to 20.0 A
Rated current 50A: 0.0 to 50.0A
LP_T Loop break alarm time | 0 minutes
» Sets the time to assess the Loop break alarm. (See “Loop break alarm” on p.18.)
» Setting the value to 0 disables Loop break alarm.
* When Loop break alarm, Alarm and Heater burnout alarm are used together, they
utilize common output terminals.
*Setting range:0 to 200 minutes
LE H Loop break alarm band 0°C
» Sets the band to assess the Loop break alarm. (See “Loop break alarm” on p.18.)
- Setting the value to 0 disables Loop break alarm.
» When Loop break alarm, Alarm and Heater burnout alarm are used together, they
utilize common output terminals.
Setting range: Thermocouple, RTD inputs: 0 to 150°C (°F) or 0.0 to 150.0°C (°F)
DC voltage, current inputs: 0 to 1500 (The placement of the decimal point follows the selection.)
(Table 5.2-1)
Alarm Type Setting Range Minimum

High limit alarm

- (Scaling span) to scaling span negative value:

Low limit alarm

(Scaling span) to scaling span —199.9 or -1999

High/Low limits alarm

0 to scaling span

High/Low limit range alarm

0 to scaling span Maximum

Process high alarm

positive value:

Scaling low limit value to scaling high limit value 999.9 or 9999

Process low alarm

Scaling low limit value to scaling high limit value

High limit with standby alarm

—(Scaling span) to scaling span

Low limit with standby alarm

—(Scaling span) to scaling span

High/Low limits with standby alarm

0 to scaling span

High/Low limits independent alarm

0 to scaling span

High/Low limit range independent alarm

0 to scaling span

High/Low limits with standby
independent alarm

0 to scaling span

13
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5.3 Auxiliary Function Setting Mode 1

Character Setting Item, Description, Setting Range Factory Default
Lock Set value lock Unlock
eLocks the set values to prevent setting errors.
The setting item to be locked depends on the selection.
» Auto-tuning (AT) cannot be carried out if Lock 1 or Lock 2 is selected.
o === = (Unlock): All set values can be changed.
Loc ¢ (Lock 1): None of the set values can be changed.
Laocc  (Lock 2): Only main setting mode can be changed.
Loc 3 (Lock 3): All set values — except input type and Controller/Converter — can be changed.
However, changed values revert to their previous values after power is turned off
because they are not saved in the non-volatile memory.
Do not change any setting item in Auxiliary function setting mode 2. If any item in
Auxiliary function setting mode 2 is changed, it will affect other setting items such as the
SV and Alarm value.
Be sure to select Lock 3 when changing the set value frequently via software
communication. (If a value set by the software communication is the same as the value
before the setting, the value will not be written in non-volatile memory.)
Yo i Sensor correction | 0.0
*Sets the sensor correction value.(For details, see ‘Sensor correction function’ on p.18.)
Setting range: Thermocouple, RTD inputs: —100.0 to 100.0°C(°F)
DC voltage, current inputs: —1000 to 1000 (The placement of the decimal
point follows the selection.)
ALl Communication protocol | Shinko protocol
*Selects communication protocol.
* Available only when serial communication (C5 option) is ordered.
 nonmi  : Shinko protocol
‘2'3“3”:" : MODBUS ASCII mode: MODBUS RTU mode
7227+ Shinko protocol (Block Read/Write available)
LkAd8  : MODBUS ASCII mode (Block Read/Write available)
bradr  : MODBUSRTU mode (Block Read/Write available)
Instrument number | Q
crhmo *Sets an individual instrument number for each DCL-33A when connecting multiple
DCL-33A units in serial communication.
* Available only when serial communication (C5 option) is ordered.
*Setting range: 0 to 95
- Communication speed | 9600bps
cnhP *Selects the speed in accordance with the host computer.
* Available only when serial communication (C5 option) is ordered.
e 1Y 12400 bps
: 4800 bps
1 9600 bps
: 19200 bps
: 38400bps
- Parity [ Even
enfr *Selects the parity.
* Available only when serial communication (C5 option) is ordered.
Not available if Shinko protocol is selected in [Communication protocol].
« nonEl No parity
EHEA: Even
odd © Odd
coabsl Stop bit | 1 bit

*Selects the stop bit.
* Available only when serial communication (C5 option) is ordered.
Not available if Shinko protocol is selected in [Communication protocol].

*Selection: 1bitor 2bits

14
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5.4 Auxiliary Function Setting Mode 2

Character Setting Item, Description, Setting Range Factory Default
YERNL Input type K(-200 to 1370)
*Selects a sensor type and temperature unit from thermocouple(10 types),
RTD (2 types), Direct current (4 types) and DC voltage (4 types) and /.
* When changing input from DC voltage to other inputs, detach the sensor
connected to this controller, then change the input. The input circuit may break
if the input is changed with the sensor connected.
c0 | K -200 to 1370cC | £ F K =320 to 2500F
-199.9 to 400.0¢ -1999 to 750.0F
J -200 to 10007T J =320 to 1800F
R 0 to 1760°C R 0 to 3200F
S 0 to 17607¢C S 0 to 3200F
B 0 to 1820¢C B 0 to 3300F
E -200 to  8007T E =320 to 1500F
T -199.9 to 400.0¢ T -199.9 to 750.0F
N =200 to 1300T N =320 to 2300F
PL-1I 0 to 1390°¢C PL-1 0 to 2500F
C (W/Reb5-26) 0 to 2315¢ C (W/Reb-26) 0 to 4200F
Pt100 -199.9 to 850.0C Pt100 -199.9 to 999.9F
JPt100 -199.9 to 500.0C JP1100 -199.9 to S00.0F
Pt100 -200 to  850¢ Pt100 =300 to 1500F
JPt100 -200 to 500°¢ JP1100 =300 to 900F
HZOR | 4t1020mA —1999 to 9999 (Externally mounted 50 @ shunt resistor)
Oc0F | 0to20mA -1999 to 9999 (Externally mounted 50 @ shunt resistor)
oo Oto1V —1999 to 9999
0754 | 0to5V —1999 to 9999
755 | 1to5V —1999 to 9999
T Oto10V  —1999t0 9999
S0l | 4t020mA —1999 to 9999 (Built-in 50 @ shunt resistor)
oo Oto 20 mA -1999 to 9999 (Built-in 50 Q shunt resistor) .
STLH Scaling high limit 1370°C
*Sets the scaling high limit value.
*Setting range: Scaling low limit to input range high limit (For DC voltage, current inputs,
the placement of the decimal point follows the selection.)
Lrir Scaling low limit —200°C
*Sets the scaling low limit value.
+Setting range: Input range low limit to scaling high limit (For DC voltage, current inputs,
the placement of the decimal point follows the selection.)
= Decimal point place | No decimal point
*Selects the decimal point place.
Not available if thermocouple or RTD is selected in [input type].
* 10 :Nodecimal point
_____ il 1 1 digit after decimal point
(000 : 2 digits after decimal point
QOO0 ;3 digits after decimal point
FiLr PV filter time constant | 0.0 seconds
+Sets the PV filter time constant.
If the set value is too large, it affects control results due to the response delay.
*Setting range:0.0 to 10.0seconds
ol H OUT1high limit 100%

+Sets theOUT 1high limit value.

» Available for direct current output.

Not available if OUT1 is in ON/OFF control.

» Setting range:OUT1 low limit value to 100%

(Direct current output type: OUT1low limit value t0105%)
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Character

Setting Item, Description, Setting Range Factory Default

P
ouLl

OUT1 low limit | 0%

*Sets theOUT1 low limit value.
» Available for direct current output. Not available if OUT1 is in ON/OFF control.
*Setting range:0% to OUT1 high limit value

(Direct current output type: —5% toOUT 1high limit value)

HY&L

OUT1ON/OFF hysteresis | 1o0¢C

*Sets the ON/OFF hysteresis for the OUTL1.
* Available only for ON/OFF control (P=0).
» Setting range: Thermocouple, RTD inputs: 0.1 to 100.0°C (°F)
DC voltage, current inputs: 1 to 1000 (The placement of the decimal point follows the selection.)

cAel

OUT2 cooling method Air cooling

~Selects air, oil or water cooling for OUT2 action.
+ Available only when Heating/Cooling control (DC option) is ordered. Not available if OUT2 is in
ON/OFF control action
- A! =} :Aircooling
ot L :0il cooling
S8  Water cooling

oL HG

OUT2 high limit [ 100%

+SetsOUT2 high limit value.

» Available only when Heating/Cooling control (DC option) is ordered. Not available if OUT2 is in
ON/OFF control action

*Setting range: OUT2 low limit value to 100%

]

-
p
o

OUT2 low limit | 0%

*Sets OUT2 low limit value.

» Available only when Heating/Cooling control (DC option) is ordered.
Not available if OUT2 is in ON/OFF control action

+Setting range: 0%to OUT2 high limit value

dbl i

Overlap/Dead band | 0.0°C

*Sets Overlap/Dead band.

- Available only when Heating/Cooling control (DC option) is ordered.

Not available if OUT2 is in ON/OFF control action * Setting range:

Thermocouple, RTD inputs: —100.0 to 100.0 °C(°F)

DC voltage, current inputs: 1 to 1000 (The placement of the decimal point follows the selection.)

HY%5

OUT2 ON/OFF hysteresis 1.0°C

*Sets the ON/OFF action hysteresis for the OUT2.
» Available only when Heating/Cooling control (DC option) is ordered.
/Available only when OUT2 is in ON/OFF control action (P=0).
» Setting range: Thermocouple, RTD inputs: 0.1 to 100.0°C (°F)
DC voltage, current inputs: 1 to 1000 (The placement of the decimal point follows the selection)

Alarm 1 type No alarm action
*Selects an Alarm1type.

Note: If Alarm 1 type is changed, Alarm 1 value defaults to 0 (0.0).

: No alarm action

: High limit alarm

: Low limit alarm

: High/Low limits alarm

: High/Low limit range alarm

: Process high alarm

: Process low alarm

Hoi : High limit with standby alarm

L : Low limit with standby alarm

HLLS : High/Low limits with standby alarm

! HL ' :High/Low limits independent alarm

ol d : High/Low limit range independent alarm

P HL G :High/Low limits with standby independent alarm
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Character

Setting Item, Description, Setting Range Factory Default

A LA

IAlarm1Energized/De-energized Energized

*Selects Alarm 1 action Energized/De-energized.(For details, see p.18.)
» Not avail able if No alarm action is selected in [Alarm 1 type].
* Mol : Energized

-EHY  :De-energized

A IHd

Alarm 1 HOLD function | Not holding

*Selects either Holding or Not holding in Alarm 1.
If “Holding” is set, once alarm is activated, the alarm output remains ON
until the power is turned off.
» Not available if No alarm action is selected in [Alarm 1 type].
* ~aonf Notholding
Hol d: Holding

Alarm 1 hysteresis | 1.0°C

*Sets Alarm 1 hysteresis.

* Not available if No alarm action is selected in [Alarm 1 type].

+Setting range:

Thermocouple, RTD inputs: 0.1 to 100.0 °C(°F)

DC voltage, current inputs: 1 to 1000 (The placement of the decimal point follows the selection.)

Alarm1 delay time | 0 seconds

*Sets Alarm 1 action delay time.

When the setting time has elapsed after the input enters the alarm output range, the
alarm is activated.

» Not available if No alarm action is selected in [Alarm 1 type].

*Setting range:0 to 9999 seconds

Direct/Reverse action Reverse(Heating)
*Selects either Reverse (Heating) or Direct (Cooling) control action

action.
- HERT :Reverse (Heating) action
cool  : Direct (Cooling) action

AT bias | 20°C

*Set the AT (auto-tuning)bias value.

» Not available if DC voltage or current input is selected in [Input type].
IAvailable only for PID control action

*Setting range:0 to 50°C(0 to 100°F) or 0.0 to 50.0°C(0.0 to 100.0°F)

SVTC bias [0

» Control desired value adds SVTC bias value to the value received by the SVTC command.
» Available only when serial communication (C5 option) is ordered.
*Setting range: == 20%o0f the scaling span

Output status when input errors occur | Output OFF

> Selects the output status of OUT1 when DC input is in overscale or underscale.
(See “Output status when input errors occur” on p.18.)

» Available only for DC input and direct current output.

- ofFL :Output OFF: Outputs OFF (4 mA) or OUTL1 low limit value.

oni il Output ON: Outputs a value between OFF (4 mA) and ON (20 mA) or between
OUT llow limit value and OUT1high limit value, depending on deviation.
Controller/Converter | Controller

» Selects either controller or converter function.
(See “6. Simplified Converter Function” on pages 27 to 29.)
» Available only for direct current output type.

* -~ ~ :Controller, =~H/{ :Converter
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Sensor correction function

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 using multiple controllers, sometimes the measured temperatures (input value) do not match

(even if SV is the same value) 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.

However, it is effective within the input rated range regardless of the sensor correction value.

PV after sensor correction = Current PV + (Sensor correction value)

Loop break alarm

The alarm will be activated if the PV (process variable) does not reach the Loop break alarm band

setting within the time allotted to assess the Loop break alarm after the MV (manipulated variable) has

reached 100% or the control output high limit value. The alarm will also be activated if the PV (process variable)

does not drop to the Loop break alarm band setting within the time allotted to assess the Loop

break alarm after the MV has reached 0% or the control output low limit value. When the control action is Direct
(Cooling), read “drop to” for “reach” and vice versa.

Energized/De-energized

[If alarm action Energized is selected]

When the alarm output indicator is lit, the alarm output (between terminals 8 and 9) is conducted (ON).

When the alarm output indicator is unlit, the alarm output is not conducted (OFF).

[If alarm action De-energized is selected]

When the alarm output indicator is lit, the alarm output (between terminals 8 and 9) is not conducted (OFF).

When the alarm output indicator is unlit, the alarm output is conducted (ON).

High limit alarm (Energized setting) High limit alarm (De-energized setting)

Alarm hysteresis Alarm hysteresis

On Y ON Y
OFF ——¢ x OFF L4
SV + Alarm value SV + Alarm valus
(Fig. £.4-1) (Fig. 5.4-2}

Output status when input errors occur
Control output status differs depending on the selection in [Output status when input errors occur] as follows.

Output status | Contents Output status

when input and Controller/Converter

errors occur (Indication Controller

(*1) Converter
OouT1 ouUT2 OouUT1
Direct Reverse Direct Reverse Direct Reverse
action action
o When ON (20mA) |OFF (4 mA) or OUT2low limit 20 mA 4 mA
- - or OUT1 |OUTL1 low limit value or or
flashes.  |high limit  |value OUT1 OUT1low
\value (*2) high limit  {limit value
afF Fi OFF(4mA)o \value
r OUT1 low
limit value
an When OFF (4 ON (20mA) OUT2low limit 4 mA 20 mA
- mA)or orOUT1 high |value or or
flashes. |OUT1 low [imit value (*2) OUT1 OuUT1
cEr limit value OFF(4mA) low limit high limit
e orOUT1 low value value
limit value

(*1) [Output status when input errors occur] can be used only for controllers using direct current and voltage
inputs, and direct current output.
If OUT1 is not Direct current output, the output status will be the same as when =7Fiis selected in
[Output status when input errors occur].
For manual control, the preset MV is output.
(*2) Outputs a value between OFF (4 mA) and ON (20 mA) or between OUT1 low limit value and OUT1
high limit value, depending on deviation.

18




A v A d o
UVIEN 190N !‘I/\Iﬂil‘lr!ﬁ I1NA
ADD FURNACE CO.,LTD.

44 FBIUITNIBTHH 70 OUHUSUSIFBUH umammﬁﬁuawﬁ wanIdann NFANN 10170

Tns: 02-888-3472 Tns: eonuuu:08-08-170-170
https://www.add-furnace.com E-mail: sales@add-furnace.com

uln: 02-888-3258

5.5 Auxiliary Function Setting Mode 3

Character Setting Item, Description, Setting Range Factory Default
Elml Event input DI allocation No event
* Selects Event input DI function from the following.
* Available only when Set value memory external selection (EI option) is selected.
Event Input Function Input ON Input OFF Remarks
(Closed) (Open)
000 |Noevent
oo 1 |Setvalue memory SV2 SV1 SV1/SV2
selectable
002 [Control ON/OFF (*1) Control OFF Control ON Control ON/OFF
selectable
03 |Direct/Reverse action Direct Reverse Direct/Reverse
control selectable
nu  [Preset output 1 ON/OFF Preset output Usual control If sensor is burnt
out, the unit
maintains control
with the preset MV.
nre |Preset output 2 ON/OFF Preset output Usual control [The unit maintains
control with the
preset MV
""" O05  |Auto/Manual control (*2) Manual Automatic  |Auto/Manual
control selectable
007 |Integral action Holding Integral action Usual integral  |Control continues
(Stop)/Usual integral Holding(Stop) action with the integral
action \value being held.
O08  [Set value memory SV1 SV2
0049 [Control ON/OFF (*1) Control ON Control OFF
10 |Direct/Reverse action Reverse Direct
0 1 |Preset output 1 ON/OFF Usual control Preset output
0 12 |Preset output 2 ON/OFF Usual control Preset output
0 13 |Auto/Manual control (*2) Automatic Manual
71y |Integral action Holding Usual integral Integral action
(Stop)/Usual integral action  |action Holding (Stop)
oo to 007 Selected functions work when Event input DI is closed.
008 to D4 Selected functions work when Event input DI is open.
(*1) When selecting Control ON/OFF, if ‘Control output OFF’ has not been selected
in [SUB-MODE key function], Event input DI allocation will return to No event.
(*2) When selecting Auto/Manual control, if ‘Auto/Manual control’ has not been selected
in [SUB-MODE key function], Event input DI allocation will return to No event.
R Sv2 | ocC

» Sets SV2 (the 2nd desired value).

+ Available when Set value memory external selection (El option) is ordered.
* Available when 001 or 008 is selected in [Event input DI allocation].
«Setting range: Scaling low limit to Scaling high limit
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Character

Setting Item, Description, Setting Range | Factory Default

AizAR

/Alarm lvalue 0 Enabled/Disabled | Disabled

» Selects Alarm 1 action Enabled or Disabled when Alarm 1 value is O (zero).
* Not available if No alarm action is selected in [Alarm 1 type].
* Invalidated for Process alarm
* moi i :Disabled
YEGi Enabled

Alarm 1 high limit alarm value | 0

» Sets Alarm 1 high limit alarm value.
* Available when ‘High/Low limits independent alarm’, ‘High/Low limit range independent alarm’ or
‘High/Low limits with standby independent alarm’ is selected in [Alarm 1 type].

» Setting range: See (Table 5.2-1) on p.13. (For DC voltage and current inputs, the placement of the
decimal point follows the selection)

Alarm 2 type | No alarm action

*Selects an Alarm2type.
Note: If Alarm 2 type is changed, Alarm 2 value defaults to 0 (0.0).

> High limit alarm

: Low limit alarm

: High/Low limits alarm

: High/Low limit range alarm

: Process high alarm

: Process low alarm

. High limit with standby alarm

: Low limit with standby alarm

2 High/Low limits with standby alarm

L i High/Low limits independent alarm

: High/Low limit range independent alarm
:High/Low limits with standby independent alarm

A=A

IAlarm 2value 0 Enabled/Disabled | Disabled

» Selects Alarm 2action Enabled or Disabled when Alarm 2value is O (zero).
* Not available if No alarm action is selected in [Alarm 2 type].

* Invalidated for Process alarm

: Disabled

: Enabled

R V-1

HeERT

CERN

Alarm2value | 0°C

*Sets Alarm2 action point.
*Alar m 2 value matches Alarm 2 low limit alarm value in the following cases:
When ‘High/Low limits independent alarm’, ‘High/Low limit range independent alarm’
or ‘High/Low limits with standby independent alarm’ is selected in [Alarm 2 type].
*When Alarm, Loop break alarm and Heater burnout alarm are used together, they utilize common
output terminals.
» Not available if No alarm action is selected in [Alarm 2 type].
» Setting range: See (Table 5.2-1) on p.13. (For DC voltage and current inputs, the
Placement of the decimal point follows the selection.)

AZH]

Alarm 2high limit alarm value | 0°C

» Sets Alarm 2 high limit alarm value.

» Available when ‘High/Low limits independent alarm’, ‘High/Low limit range independent
alar m’ or ‘High/Low limits with standby independent alarm’ is selected in [Alarm 2 type].

» Setting range: See (Table 5.2-1) on p.13. (For DC voltage and current inputs, the
placement of the decimal point follows the selection)
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Character Setting Item, Description, Setting Range | Factory Default
AL A IAlarm2Energized/De-energized | Energized
» Selects Alarm 2 action Energized/De-energized. (For details, see p.18.)
» Not available if No alarm action is selected in [Alarm 2 type].
= : Energized
~Euy : De-energized
AoHd Alarm 2 HOLD function Not holding
» Selects either Holding or Not holding in Alarm 2.
\When “Holding” is set, once alarm is activated, the alarm output remains ON
until the power is turned off.
» Not available if No alarm action is selected in [Alarm 2 type].
» nomE : Not holding
Ha! 4 - Holding
AdHY Alarm 2 hysteresis 1.0°C
» Sets Alarm 2 hysteresis.
» Not available if No alarm action is selected in [Alarm 2 type].
*Setting range: Thermocouple, RTD inputs: 0.1 to 100.0°C (°F)
DC voltage, current inputs: 1 to 1000 (The placement of the decimal point follows the selection.)
B2d4 Alarm 2 delay time 0 seconds
» Sets Alarm 2 action delay time.
\When the setting time has elapsed after the input enters the alarm output range, the alarm is
activated.
» Not available if No alarm action is selected in [Alarm 2 type].
*Setting range:0 to 9999 seconds
B 3F Alarm3type | No alarm action
*Selects an Alarm 3 type.
Note: If Alarm 3 type is changed, Alarm 3 value defaults to 0 (0.0).
* ----::Noalarm action
: High limit alarm
: Low limit alarm
: High/Low limits alarm
: High/Low limit range alarm
: Process high alarm
: Process low alarm
: High limit with standby alarm
L= Low limit with standby alarm
L & High/Low limits with standby alarm
i L1 High/Low limits independent alarm
i ‘f : High/Low limit range independent alarm
PR :High/Low limits with standby independent alarm
A3zA Alarm 3value 0 Enabled/Disabled [ Disabled

» Selects Alarm 3 action Enabled or Disabled when Al arm 3 value is 0 (zero).
» Not available if No alarm action is selected in [Alarm 3 type].
* Invalidated for Process alarm

mol i | Disabled

YEL Enabled
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Character Setting Item, Description, Setting Range Factory Default
A3 Alarm3value 0°C
*Sets Alarm 3 action point.
*Alarm 3 value matches Alarm 3 low limit alarm value in the following cases:
When ‘High/Low limits independent alarm’, ‘High/Low limit range independent alarm’
or ‘High/Low limits with standby independent alarm’ is selected in [Alarm 3 type].
*When Alarm, Loop break alarm and Heater burnout alarm are used together, they
utilize common output terminals.
* Not available if No alarm action is selected in [Alarm 3 type].
* Setting range: See (Table 5.2-1) on p.13. (For DC voltage and current inputs, the
placement of the decimal point follows the selection.)
A3H_1  |Alarm 3 high limit alarm value | 0°C
» Sets Alarm 3 high limit alarm value.
» Available when ‘High/Low limits independent alarm’, ‘High/Low limit range independent
alarm’ or ‘High/Low limits with standby independent alarm’ is selected in [Alarm 3 type].
» Setting range: See (Table 5.2-1) on p.13.
(For DC voltage and current inputs, the placement of the decimal point follows the selection)
A3ln Alarm3Energized/De-energized | Energized
» Selects Alarm 3 action Energized/De-energized. (For details, see p.18.)
» Not available if No alarm action is selected in [Alarm 3 type].
- noni : Energized
~ £ H% :De-energized
A3Hd4  |Alarm 3 HOLD function | Not holding
» Selects either Holding or Not holding in Alarm 3.
When “Holding” is set, once alarm is activated, the alarm output remains ON
until the power is turned off.
» Not available if No alarm action is selected in [Alarm 3 type].
- marE : Not holding
Haz L g Holding
A3HY  |Alarm 3 hysteresis 1.0°C
» Sets Alarm 3 hysteresis.
» Not available if No alarm action is selected in [Alarm 3 type].
*Setting range: Thermocouple, RTD inputs: 0.1 to 100.0°C (°F)
DC voltage, current inputs: 1 to 1000 (The placement of the decimal point follows the selection.)
F3dY  |Alarm 3 delay time | Oseconds

» Sets Alarm 3 action delay time.
When the setting time has elapsed after the input enters the alarm output range, the
alarm is activated.

» Not available if No alarm action is selected in [Alarm 3 type].

*Setting range:0 to 9999 seconds

22




A v A d o
UVIEN 190N !‘I/\Iﬂil‘lr!ﬁ I1NA
ADD FURNACE CO.,LTD.
44 FBIUITNIBTHH 70 OUHUSUSIFBUH umammﬁﬁuawﬁ wanIdann NFANN 10170

Tns: 02-888-3472 1ns: eonuuu:08-08-170-170  wilnd: 02-888-3258
https://www.add-furnace.com E-mail: sales@add-furnace.com

Character

Setting Item, Description, Setting Rang | Factory Default

ALYF

Alarm 4 type | No alarm action

- Selects an Alarm 4 type.
Note: If Alarm 4 type is changed, Alarm 4 value defaults to 0 (0.0).
: No alarm action

. High limit alarm

: Low limit alarm

: High/Low limits alarm

: High/Low limit range alarm

: Process high alarm

: Process low alarm

. High limit with standby alarm

. Low limit with standby alarm

i : High/Low limits with standby alarm

[ :High/Low limits independent alarm

o : High/Low limit range independent alarm
w :High/Low limits with standby independent alarm

1
L
¥
r
1
L

Alarm 4value 0 Enabled/Disabled Disabled

» Selects Alarm 4 action Enabled or Disabled when Alarm 4 value is 0 (zero).
» Not available if No alarm action is selected in [Alarm 4 type].
* Invalidated for Process alarm
i :Disabled
Ucy Enabled

Alarm 4 value | 0°C

*Sets Alarm 4 action point.

* Al arm 4 value matches Alarm 4 low limit alarm value in the following cases:
When ‘High/Low limits independent alarm’, ‘High/Low limit range independent alarm’
or ‘High/Low limits with standby independent alarm’ is selected in [Alarm 4 type].

» When Alarm, Loop break alarm and Heater burnout alarm are used together, they
utilize common output terminals.

» Not available if No alarm action is selected in [Alarm 4 type].

» Setting range: See (Table 5.2-1) on p.13. (For DC voltage and current inputs, the

placement of the decimal point follows the selection.)

Alarm 4 high limit alarm value 0°C

» Sets Alarm 4 high limit alarm value.

» Available when ‘High/Low limits independent alarm’, ‘High/Low limit range independent
alarm’ or ‘High/Low limits with standby independent alarm’ is selected in [Alarm 4 type].

» Setting range: See (Table 5.2-1) on p.13. (For DC voltage and current inputs, the

placement of the decimal point follows the selection)

Alarm4Energized/De-energized | Energized

*Selects Alarm 4 action Energized/De-energized.(For details, see p.18.)
* Not available if No alarm action is selected in [Alarm 4 type].
* ~onAl : Energized

~EHY : De-energized

Alarm 4 HOLD function Not holding

*Selects either Holding or Not holding in Alarm 4.
\When “Holding” is set, once alarm is activated, the alarm output remains ON
until the power is turned off.
» Not available if No alarm action is selected in [Alarm 4 type].
* monfE  : Notholding
Hol 4 Holding
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Character Setting Item, Description, Setting Range \ Factory Default
RYHY Alarm 4 hysteresis | 1.0
» Sets Alarm 4 hysteresis.
» Not available if No alarm action is selected in [Alarm 4 type].
» Setting range: Thermocouple, RTD inputs: 0.1 to 100.0°C (°F)
DC voltage, current inputs: 1 to 1000 (The placement of the decimal point follows the selection.)
AYdY Alarm 4 delay time [ Oseconds
» Sets Alarm 4 action delay time.
When the setting time has elapsed after the input enters the alarm output range, the
alarm is activated.
» Not available if No alarm action is selected in [Alarm 4 type].
*Setting range:0 to 9999 seconds
~EAl Remote/Local Local
» Selects Remote (Remote operation) or Local (keypad operation) setting of the SV.
» Available only when External setting input (EA option) is ordered.
« LocL :Local
~EAT :Remote
- _B Remote bias 0°C
» Sets the remote bias value.
During remote action, the remote bias value is added to control desired value.
» Available only when External setting input (EA option) is ordered.
» Setting range: £20% of input span
~TLH External setting input high limit 1370°C
» Sets External setting input high limit value.
» Available only when External setting input (EA option) is ordered.
» Setting range: External setting input low limit to Scaling high limit
L External setting input low limit —-200°C
» Sets External setting input low limit value.
» Available only when External setting input (EA option) is ordered.
» Setting range: Scaling low limit to External setting input high limit
~A%S SV Rise/Fall rate start type SV start

» When control output is turned from OFF to ON, or switched from Manual to
Automatic control, SV start or PV start can be selected for SV rise rate or SV fall rate action.
» When power is turned ON, PV start is adopted for SV Rise/Fall rate action,
regardless of the selected type.
* L5 :SVstart
Py PV start

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 ("C/min., “F/min.).
» Setting to 0 (zero) disables this function.
» Setting range: 0 to 9999°C /min. (‘F/min.) (The placement of the decimal point follows
the selection.)
Thermocouple, RTD inputs: 0.0 to 999.9 “C/min. ("F/min.)
DC voltage, current inputs: 0 to 9999/min
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Character Setting Item, Description, Setting Range Factory Default
AT 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 (/min., /min.).
» Setting to 0 (zero) disables this function.
» Setting range: 0 to 9999°C /min. (°F/min.) (The placement of the decimal point follows
the selection.)
Thermocouple, RTD inputs: 0.0 to 999.9°C /min. (‘F/min.)
DC voltage, current inputs: 0to 9999/min.
Foll Control output OUT1/EVT OuUT1
» O1terminalsandEVterminalscan be used for control output OUT1.
If OUTL1 is selected, O1 terminals will be used for control output OUT1 as follows.
Control output OUT1: O1 terminals ((3)-(®))
Event output: EV terminals ((8)-(9))
If EVT is selected, EV terminals will be used for control output OUT1 as follows.
Control output OUT1: EV terminals ((8)-(9))
Event output: 01 terminals ((3)-®))
Select ‘£ (EVT) if control output OUT1 is used as Open collector output.
» Not available for direct current output.
o ol 1 1 OUT1
Hf tEVT
Habl Heater burnout alarm output Enabled/Disabled |  Enabled
» Selects whether Event output is used for Heater burnout alarm output.
If Heater burnout alarm, Loop break alarm and Alarm 1 to Alarm 4 output are set to
“Enabled”, they utilize common output terminals.
* Available only when Heater burnout alarm (W option) is ordered.
 mo_i i :Disabled
YES :Enabled
LPLL Loop break alarm output Enabled/Disabled Enabled
» Selects whether Event output is used for Loop break alarm output.
If Loop break alarm, Heater burnout alarm and Alarm 1 to Alarm 4 output are set to “Enabled”, they
utilize common output terminals.
* Not available if Heating/Cooling control (DC option) is ordered.
- Mol Disabled
St 5. Enabled
=L Alarm 1 output Enabled/Disabled Enabled
» Selects whether Event output is used for Alarm 1 output.
If Loop break alarm, Heater burnout alarm, Alarm 2, Alarm 3 and Alarm 4 output are
set to “Enabled”, they utilize common output terminals.
* Not available if Heating/Cooling control (DC option) is ordered.
» o1 Disabled
Y4 Enabled
g5 Alarm 2output Enabled/Disabled Disabled
* Selects whether Event output is used for Alarm2 output.
If Loop break alarm, Heater burnout alarm, Alarm 1, Alarm 3 and Alarm 4 output are
set to “Enabled”, they utilize common output terminals.
* Not available if Heating/Cooling control (DC option) is ordered.
L T Disabled
YELT Enabled
H3sL Alarm 3output Enabled/Disabled Disabled

» Selects whether Event output is used for Alarm3 output.

If Loop break alarm, Heater burnout alarm, Alarm 1, Alarm 2 and Alarm 4 output are
set to “Enabled”, they utilize common output terminals.

* Not available if Heating/Cooling control (DC option) is ordered.

o T ill - Disabled

SEWT : Enabled
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Character Setting Item, Description, Setting Range Factory Default

EREH Alarm 4output Enabled/Disabled Disabled
» Selects whether Event output is used for Alarm 4 output.

If Loop break alarm, Heater burnout alarm, Alarm 1, Alarm 2 and Alarm 3 output are
set to “Enabled”, they utilize common output terminals.
* Not available if Heating/Cooling control (DC option) is ordered.
o ol : Disabled
HE4L. : Enabled ,

Fai OUT1 MV Preset value 0.0%
» Sets OUT1 MV preset value when Preset output 1 or 2 is selected in [Event input DI
allocation]. Function 1: Outputs OUT1 MV preset value when Event input DI is closed and
sensor is burnt out.

Function 2: Outputs OUT1 MV preset value when Event input DI is closed.

» Available only when Set value memory external selection (El option) is ordered.
* 0.0% or 100.0% for ON/OFF control

» Setting range: OUT1 low limit to OUT1 high limit

T OUT2 MV Preset value 0.0%
» Sets OUT2 MV preset value when Preset outputior 2 is selected in [Event input DI
allocation].

Function 1: Outputs OUT2 MV preset value when Event input DI is closed
and sensor is burnt out.
Function 2: Outputs OUT2 MV preset value when Event input DI is closed.
» Available when Set value memory external selection (El option) or Heating/Cooling
control (DC option) is ordered.
0.0% or 100.0% for ON/OFF control action
» Setting range: OUT2 low limit to OUT2 high limit

AAAL SUB-MODE key function Control output
> Selects a function of the SUB-MODE key from the following: OFF
Control output OFF, Auto/Manual control, Alarm HOLD cancel
s oFFL] : Control output OFF

ARAL : Auto/Manual control
AlLaf :Alarm HOLD cancel
ARFY Auto/Manual control after power ON |_Automatic control

* When the power is turned ON, Automatic control or Manual control can be selected
for starting control.

» Available only when ‘Auto/Manual control’ is selected in [SUB-MODE key function].
* AUz Automatic control

AR~ Manual control

5.6 Output MV (manipulated variable) Indication

Description

Output MV (manipulated variable) indication
Press the key for approx. 3 seconds in PV/SV Display Mode.
Keep pressing the key until the output manipulated variable appears, though the main setting
mode appears during the process.
The output MV is indicated on the SV Display, and the 1stdot from the right flashes in 500 ms
cycles on the SV Display.
If the key is pressed again, the instrument reverts to PV/SV Display Mode.
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6. Simplified Converter Function

Caution

* The converter function is selectable only for the Direct current output type.

* When using this controller as a converter, take 1 second into consideration since input/output
response time is approx. 1 second.

* When switching from converter to controller function, the control parameters and values set by
converter function are retained even if the function is switched to controller function.

So, after switching to the controller function, correct the converter parameters to the controller
parameters.

The converter function of this instrument converts each input (thermocouple, RTD, DC voltage and direct
current inputs) value to “4 to 20 mA DC”, using the control parameters of the controller, and outputs it.

When this instrument is used as a converter, follow steps (1) to (7) described below.
After steps (1) to (7) are finished, this instrument can be used as a converter.

(1) Wire this unit (Power supply, Input and Output).

(2) Turn the power supply of this unit ON.

(3) Enter ‘Auxiliary function setting mode 2’ by pressing the ) and 2] key (for approx. 3 seconds).
(4) Select a sensor type in [Input type] (SE "),

(5) Set the high limit of the value to be converted in [Scaling high limit] (<7 L HY".

(6) Set the low limit of the value to be converted in [Scaling low limit] (4Ll
(7) Select Converter (=~ /) in [Controller/Converter] (FLirc)”,

* To activate the alarm action by Converter function, set the alarm type to Process alarm.

If ‘Converter’ is selected in [Controller/Converter] in Auxiliary function setting mode 2,
parameters below are automatically set. (Table 6-1)

(Table 6-1)
Setting Item Setting Value
SV1 Scaling low limit
SV2 Scaling low limit
Integral time 0
Derivative time 0
OUT1proportional band 100.0%
OUT2proportional band 1.0
[Manual reset 0.0
Alarmlvalue OEnabled/Disabled Disabled
Alarm 1 value 0
Alarm21high limit alarm value 0
Alarm2value OEnabled/Disabled Disabled
Alarm 2 value 0
Alarm2high limit alarm value 0
Alarm3value OEnabled/Disabled Disabled
Alarm 3 value 0
Alarm3high limit alarm value 0
Alarm4value OEnabled/Disabled Disabled
Alarm 4 value 0
Alarm4high limit alarm value 0
Loop break alarm time 0
Loop break alarm band 0

Direct/Reverse action

Direct action

Event input Dial location

000
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Setting Item Setting Value
Remote/Local(El option) Local
SV rise rate 0
SV fall rate 0
OUT1high limit 100
OUT llow limit 0
Alarm 1 to Alarm 4 types No alarm action
Alarm 1lhysteresis 1.0
Alarm1delay time 0
Alarm1Energized/De-energized Energized
Alarm 2hysteresis 1.0
Alarm2 delay time 0
Alarm2 Energized/De-energized Energized
Alarm 3hysteresis 1.0
Alarm3 delay time 0
Alarm3 Energized/De-energized Energized
Alarm 4hysteresis 1.0
Alarm4 delay time 0
Alarm4 Energized/De-energized Energized

6.1 Fine Adjustment of Converter Output (4 to 20 mA DC)
Outputs “4 to 20 mA DC” corresponding to the input from scaling low limit to high limit value.
Fine adjustment rate is 1/1000 of the scaling span.

Fine adjustment method
Be sure to adjust the zero side first. Then adjust the span side.
Adjust zero in [Manual reset (~ % £ )], and adjust span in [Proportional band (#_i i 7)].

(1) Zero adjustment

(1D Enter the value so that the PV Display can indicate the same value as the scaling low limit value.

(2) Press the [/Aand i3 key (in that order) together. The unit proceeds to Sub setting mode.

(3) Press the €3 key several times until [Manual reset (- =£7 )] appears.

(4) Adjust the converter output value so that it can become 4 mA DC by increasing and decreasing
the value with the [A] and [%/] keys.
Pressing the [/] key decreases the value, and the [%7] key increases it.

(5) Revert to the PV/SV Display Mode by pressing the €35 key several times.

(2) Span adjustment

(1 Enter the value so that the PV Display can indicate the same value as the scaling high limit value.

(2) Press the and key (in that order) together. The unit proceeds to Sub setting mode.

(3) Proceed to [Proportional band ()] by pressing the key.

(4) Adjust the converter output value so that it can become 20 mA DC by increasing and decreasing
the value with the and [&7] keys.
Pressing the [A] key decreases the value, and the [%/] key increases it.

(5) Revert to the PV/SV Display Mode by pressing the €3 key several times.

(3) Repeat steps (1) and (2) several times.
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6.2 Converter Setting Example

[Other Inputs except 4 to 20 mA DC]
Input, output conditions
Input: 6 to 14 mA DC (Indication: 30.0 to 130.0)
Output: 4 to 20 mA DC
Setting method
(1) Calculating Scaling high and low limit value of 4 to 20 mA DC
Indication value per mA DC: (130.0 — 30.0) ~ (14 -6) =100 +8=12.5
Scaling high limit value: 130.0 + (20 — 14) x 12.5 = 205.0
Scaling low limit value: 30.0 - (6 —4) x 12.5=5.0
(2) Calculating OUT proportional band of 6 to 14 mA DC
OUT proportional band (P) = {(14 — 6) + (20 — 4)} x 100 = 0.5 x 100 = 50(%)
(3) Calculating SV so that output can become 4 mA DC from 6 mA DC input (Parallel shift setting)
SV ={(6 — 4) x 12.5} + 5.0 (Scaling low limit) = 30.0

Input, output and indication
Qutput P =350%

P =50%
20 mA -

= « ==« INput and output when P=100%, SV=5.0
= == == |nput and output when P=50%, Sv=510
m— [ put and output when P=50%, SV=30.0

4 mA

A
SV

Input 4 mA 6 mA 12mA 14 mA 20 mA
Indication 5.0 300 105.0 1300 2050

(Fig. 6.2-1)
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7. Operation
After the unit is mounted within the control panel (DIN rail) and wiring is completed, operate the unit
following the procedure below.
(1) Turn the power supply to the DCL-33A ON.
For approx. 3 seconds after power is turned on, sensor input characters and temperature unit are
indicated on the PV Display, and the input range high limit value is indicated on the SV Display.
See (Table 5-1) on p.11. During this time, all outputs and LED indicators are in OFF status.
(If any other value is set in [Scaling high limit], the SV Display indicates it.)
After that, the PV Display indicates PV (process variable), and the SV Display indicates SV (desired value).
(2) Enter each set value.
Enter each set value, referring to “5. Setup”.
(3) Turn the load circuit power ON.
Control action starts so as to keep the control target at the SV (desired value).

SUB-MODE Key Function

The SUB-MODE key function differs depending on the selection in [SUB-MODE key function].
¢ If ‘Control output OFF’ is selected:
The control action and output of an instrument (or instruments) can be turned OFF without turning OFF their power
supplies using this function.
If the control output OFF function is enabled, the PV Display will indicate , turning all
outputs OFF.
To enable the control output OFF function in PV/SV Display Mode, press the SUB-MODE key for
approximately 1 second.
To enable the control output OFF function in setting mode, press the SUB-MODE key for
approximately 3 seconds.
To cancel the control output OFF function, press the SUB-MODE key for approximately 1 second
again. The unit will return to PV/SV Display Mode.

« If ‘Auto/Manual control’ is selected:

Auto/Manual control can be switched.

Each time the SUB-MODE key is pressed for approximately 1 second in PV/SV Display Mode,
Automatic or Manual control can be switched.

* If ‘Alarm HOLD cancel’ is selected:

Alarm Hold can be cancelled for the Alarm with Hold function.

To enable the Alarm HOLD cancel function in PV/SV Display Mode, press the SUB-MODE key for
approximately 1 second.

To enable the Alarm HOLD cancel function in setting mode, press the SUB-MODE key for
approximately 3 seconds.

Event Input
Event Input DI action has priority over key operation.

Set value memory external selection (El option)
By closing or opening the Event Input DI contact, SV1 and SV2 can be selected.
Depending on the selection in [Event input DI allocation], the following differences result in:
If 001 (Set value memory) is selected in [Event input DI allocation]:
Event input DI Open: SV1
Event input DI Closed: SV2
If 008 (Set value memory) is selected in [Event input DI allocation]:
Event input DI Open: SV2
Event input DI Closed: SV1
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8. Action Explanations
8.1 OUT1 Action

Heating (Reverse) action Cooling (Direct) action
Proportional band Proportional band
ON — j——— ON
Control
action
OFF X % OFF
5V SV
3 3
€ O, |O—, | @ | @, | @
Relay contact | |
output @ o—"' | o—2 —'1 o—2"| 0—°
Cycle action is performed Cycle action is performed
according to deviation according to deviation
N +O— |+ O— + B +O— |+ O— *O—
on-contact 12V DC 12/0 V DC oV DC 0V DC 012V DC 12vDC
voltage -@— |- @ - -@0— |- o -@—
OUTpUt Cycle action is performed Cycle action is performed
according to deviation according to deviation
+© | +® 1 +©_I +{:)—I + (:}—I +(:}—|
Direct current 20mA DC [20to 4 mA DC 4mADC 4mADC [4t020mADC; 20mADC
output _® | _@ I —@_I _@_I _@)_I _@)_I
Changes continuously Changes continuously
according to deviation according to deviation

Indicator W 1|

(OUT) Green
Lit Unlit Unlit Lit

R -
[<00de] - Turns ON or OFF.

8.2 OUT1 ON/OFF Control Action

Heating (Reverse) action Cooling (Direct) action
Hysteresis Hysteresis
Control ON T L ON
action
OFF Y Y OFF
A A
SV SV

©

Relay contact © © o
output 0 | Q
© @—° @—° ©
Non-contact | +@— +@— +@— +
12V DC ovDC ovDC 12V DC

voltage output
P - -o— | -0 -@—!
Direct current ¥ : | +C | ¥ :4 mA DI +C 1
o—

output 20mA DC 4 mADC C 20mADC
Indicator e T L R R T TN e ]
Lit Unlit Unlit Lit

o e
prscoesed] - Turns ON or OFF.
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8.3 Heater Burnout Alarm Action

ON

Heater burnout | ofF
alarm action

Heater burnout alarm value
>
Small < Load current Large

Indiator e
(EVT) Red

Lit Unlit

- : Event output EV terminals 8 and 9 are ON.
[ ] :Event output EV terminals 8 and 9 are OFF.

The Event output EVT indicator lights up when Event output EV terminals 8 and 9 are ON,
and turns off when they are OFF.

8.4 Alarm Action

High limit alarm Low limit alarm
Alarm 1 hysteresis Alarm 1 hysteresis
ON — n 'y ON + T
Alarm
action
OFF—% Y OFF Y ¥
-Alarm 1 value 3V +Alarm 1 value -Alarm 1 value SV +Alarm 1 value
Alarm I _
output | —sioe [ EE  | ->-- WS |
High/Low limits alarm High/Low limits independent alarm
Alarm 1 hysteresis Alarm 1 hysteresis
ON i i ON Y +
Alarm
action
Y 4 X Y
OFF: A OFF A —
Alarm 1 value SV Alarm 1 value Aam 1 low imitvalue SV Alarm 1 high limit value
Alarm
output
High/Low limit range alarm High/Low limit range independent alarm
Alarm 1 hysteresis Alarm 1 hysteresis
ON A r ON — 'y A
Alarm
action
OFF—X Y OFF Y
Alarm 1 value SV Alarm 1 value Alamn 1 low imitvalue SV Alarm 1 high limit value)
pam | CNEY | | (SO |
output
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Process high alarm Process low alarm
Alarm 1 hysteresis Alarm 1 hysteresis
ON i Ol 'y
Alarm
action
OFF Y OFF L4
Alarm 1 value Alarm 1 value
U [ R BER |
output
High limit with standby alarm Low limit with standby alarm
Alarm 1 hysteresis Alarm 1 hysteresis
ON ON
Iy {/ v Iy
Alarm / 7
action
OFF—3 : "5 OFF 24 /3' Y
-Alarm 1 value SV +Alarm 1 value -Alarm 1 value SV +Alarm 1 value
Alarm | m
ouput | so- EEF | - EERY l
High/Low limits with standby alarm High/Low limits with standby independent alarm
Alarm 1 hysteresis Alarm 1 hysteresis
> % —P
ON ON
i
Alarm %/ 7
action ﬁ / /%
OFF y OFF zélf
Alarm 1 value sV Alarm 1 value Alarm 1 low imitvalue SV Alarm 1 high limit value
e N E—
output

]
W

The Event output EVT indicator lights up when Event output EV terminals 8 and 9 are ON,

: Event output EV terminals 8 and 9 are ON.

: Event output EV terminals 8 and 9 are ON or OFF.

: Event output EV terminals 8 and 9 are OFF.

: Alarm output is in Standby.

and turns off when they are OFF.
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8.5 OUT2 (Heating/Cooling Control) Action

_ OUT1P-band ;. OUT2 P-band _

ON— | e ON

Control Heating - Cooling
action action e action

OFF~ === T-~~7=7777, OFF

Relay 3 d 3 4

contact

output (D— (D— @_?

Cycle action is performed
according to deviation.

+@— +@ +@

Non-contac  12vDC 12/0 V DC 0VDC
apit | -@— | -@— - @

Cycle action is performed

ccording to deviation.

Direct + @—| + ®_I + ®—|

current 20mADC | 20to4mADC 4mADC

output . @—l - @—l - @—l

Changes continuously
according to deviation.

+® +@— +®—

Open OFF OFF/ON ON

collcter o |-0= |0

e

Cycle action is performed
according to deviation.
Indicator
5
reen Lit Unlit
ndicator || SRR
Red Unilit Lit

: Turns ON (lit ) or OFF (unlit).

: Represents Heating control action.

-===== : Represents Cooling control action.
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8.6 OUT2 Action (When Setting Overlap Band)

OUT1 P-band ,
-

OUT2 P-band_

Overlap
ON ——_ | pand | _A—=—===--- ON
Contral \_ band > ,”
action Heatin o Coolin
contro -~ contro
Ed
OFF=====-= — == OFF
sV

Relay 9 o 9 q!
contact !
output (@) ) (D 7

Cycle action is gerformed
according to deviation.

Mon-contact
voltage
output -

<
)
9]

Cycle action is performed
according to deviation.

@—
prect | @ +—

current 20mADC |20to4 mADC

output B ©_|

+

6
6
6| @0l 90

®
®

Changes continuously
according to deviation.

Open i i
collector OFF : OFF/ON i ON

output @ | -@ | -
Cycle action is performed
according to deviation.

Indicator — |
ST | |
Lit

reen Uniit
Indicator |
ED | | i
€ Uniit Lit

¥$’3‘3‘:23: : Turns ON (lit) or OFF (unlit).

aeletetels

: Represents Heating control action.

—————— : Represents Cooling control action.
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8.7 OUT2 Action (When Setting Dead Band)

_OUT1P-band , Deadband  (QUT2P-band)

ON — T 1 A ON
Control Heating -7 Cooling
action action - - action

OFF mmmmmd 22D < OFF

SV

Relay O’ Oax: : |
contact . d!
output

Cycle action Is performed
according to deviation.

Non-contact + ©_' + ©_' +

voltage 12V DC 12/0V DC o0vDC

output _ @ ) _ @_. _
Cycle actioris performed
according to deviation_

7

?

Direct * O ' * O ! *
current 20mADC 20to 4 mADC 4mADC
output -

Chang;es continuously
according to deviation.

+@= | @ +
Open collector OFF OFF/ON ON
P output . - @_l - @_|
Cycle action is performed

according to deviation.

Indicator (OUT) ]
Green Lit Unlit
Red Uniit Lit

::;:::«»’Hf : Turns ON (lit) or OFF (unlit).

: Represents Heating control action.

------ : Represents Cooling control action.
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9. AT (Auto-tuning)

In order to decide each value of P, I, D and ARW automatically, the auto-tuning process should be

made to fluctuate to obtain an optimal value.

One of 3 types of fluctuation below is automatically selected.
For DC input, the AT process will fluctuate around the SV for conditions of (A), (B) and (C).

Sometimes the auto-tuning process will not fluctuate if auto-tuning is performed at or near room
temperature. Therefore auto-tuning might not finish normally.

(A) In the case of a large difference between the SV and processing temperature as the

temperature is rising

When AT bias is set to 20, the AT process will fluctuate at temperatures 20 lower than the SV

Temperature T
SV

Temperature 20C lower than the 5V

V4

J IHHV/\I-/

AT starting point

Time —»

' ) A

B) When control is stable

(3)

The AT process will fluctuate around the SV.

Temperature T

SV D A\//\Ls'

= g

[ starting point

M

b

(1) Calculates PID constant.

(2) PID constant calculated

(3) Controlled by the PID
constant set by auto-tuning.

(4) AT bias value

(1) Calculates PID constant.
(2) PID constant calculated
(3) Controlled by the PID
constant set by auto-tuning.

(C) In the case of a large difference between the SV and processing temperature as the

temperature is falling

When AT bias is set to 20°C, the AT process will fluctuate at temperatures 20°C higher than the SV.

Tempergture 20T higher than the 5V

Temperature T

N~
A

| (4)
5V

starting point

Time —>

m

(3)
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10. Specifications
10.1 Standard Specifications

Model: DIN rail mounted indicating controller
Mounting: DIN rail

Setting: Input system using membrane sheet key
Display:

PV Display: Red LED 4 digits, character size 7.4 x 4.0 mm (H x W)
SV Display: Green LED 4 digits, character size 7.4 x 4.0 mm (H x W)
Input:
Thermocouple: K, J, R, S, B, E, T, N, PL-, C (W/Re5-26) External resistance: 100 max.
However, for thermocouple B, external resistance: 40 max.
RTD: Pt100, JPt100, 3-wire type
Allowable input lead wire resistance (10Q max. per wire)
Direct current; 0 to 20 mA DC, 4 to 20 mA DC, input impedance 50 Q
If direct current input (Externally mounted 50 shunt resistor) is designated,
connect a 50 Q shunt resistor (sold separately) between input terminals.
Allowable input current: 50 mA max.

DC voltage:
Oto 1V DC 0to 5V DC, 1to5V DC, 0to 10V DC
Input impedance 1 M Q minimum 100 k Q minimum
IAllowable input voltage 5V max. 15V max.
IAllowable signal source 2 k Q max. 100 Q max.
resistance

Indication performance:
Base accuracy (at ambient temperature 23°C, for a single unit mounting):
Thermocouple: Within +0.2% of input span +1 digit, or within ==2°C (4°F), whichever is greater
R, S inputs, 0 to 200°C (32 to 392°F): Within +6°C (12°F)
B input, 0 to 300°C (32 to 572°F): Accuracy is not guaranteed.
K, J, E, T, N input, less than 0°C (32°F):
Within+0.4% of input span=+1 digit, or +£4°C (8°F), whichever is greater

RTD: Within +0.1% of input span *1 digit, or within =1°C (2°F), whichever is greater
DC voltage: Within +0.2% of input span X1 digit
Direct current: Within £0.2% of input span +1 digit

Input sampling period: 125 ms
Control performance: Same as setting accuracy and base accuracy
Control action:
* PID control [with auto-tuning (AT) function]
* Pl control: When derivative time is setto 0
* PD control (with manual reset function): When integral time is set to 0
* P control (with manual reset function): When derivative and integral time are setto 0
* ON/OFF control: When OUT1 proportional band is set to 0.0
OUT1 proportional band: 0.0 to 110.0% (ON/OFF control when set to 0.0)

Integral time: 0 to 3600 seconds (Disabled when set to 0)
Derivative time: 0 to 1800 seconds (Disabled when set to 0)
OUT1 proportional cycle: 1 to 120 seconds

ARW: 0 to 100%

Manual reset: +Proportional band converted value

OUT1 high, OUT1 low limit: 0 to 100% (Direct current output type: -5 to 105%)
(Not available for ON/OFF control)
OUT1 ON/OFF hysteresis: Thermocouple, RTD inputs: 0.1 to 100.0 ()
DC voltage, current inputs: 1 to 1000 (The placement of the decimal point follows the selection.)
Control output (OUT):
* 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

* Non-contact voltage (for SSR drive): 12 V DC15% Max. 40 mA DC (Short circuit protected)
* Direct current: 4 to 20 mA DC, Load resistance: Max. 550

Output accuracy: Within 0.3% of the output span

Resolution: 12000
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Event output:

¢ Alarm output
[Alarm, Loop break alarm and Heater burnout alarm (W option) utilize common output terminals.]

The alarm action point is set by +deviation from the SV (excluding Process alarm), and when
input goes outside the range, alarm output is turned ON or OFF (High/Low limit range alarm).
When De-energized is selected in [Alarm Energized/De-energized], alarm output is activated

conversely.
Setting accuracy: Same as base accuracy
Action: ON/OFF action
Hysteresis: Thermocouple, RTD inputs: 0.1 to 100.0°C (°F)
DC voltage, current inputs: 1 to 1000 (The placement of the decimal point
follows the selection.)
Output: Open collector, Control capacity: 0.1 A 24V DC
Alarm type: One alarm action can be selected from below by front keypad operation:

High limit, Low limit, High/Low limits, High/Low limits independent,
High/Low limit range, High/Low limit range independent, Process high,
Process low, High limit with standby, Low limit with standby, High/Low
limits with standby, High/Low limits with standby independent alarm,
and No alarm action
The above 12 alarm types and No alarm action can be selected.
Energized/De-energized: Alarm (EVT) output Energized/De-energized can be selected.

Energized De-energized
EVT indicator (Red) Lights up Lights up
Event output ON OFF

Alarm HOLD function: Once the alarm is activated, alarm output is maintained
until the power is turned off.
* Loop break alarm output
[Loop break alarm, Alarm and Heater burnout alarm (W option) utilize common output terminals.]
Detects heater burnout, sensor burnout and actuator trouble.
Setting range: Loop break alarm time: 0 to 200 minutes
Loop break alarm band:
Thermocouple, RTD inputs : 0 to 150°C (°F) or 0.0 to 150.0°C (°F)
DC voltage, current inputs: 0 to 1500 (The placement of the
decimal point follows the selection.)
Output: Open collector, Control capacity: 0.1 A 24V DC
Converter function: See “6. Simplified Converter Function”.
Attached function:
[Set value lock]
[Sensor correction]
[Power failure countermeasure]
The setting data is backed up in non-volatile IC memory.
[Self diagnhosis]
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 temperature compensation] (Only thermocouple input)
Detects the temperature at the connection terminal (between the thermocouple and the
instrument), and maintains it at the same status as if the reference junction location

temperature were at 0°C (32°F).

[Burnout]
When the thermocouple or RTD input is burnt out, OUT is turned OFF (for direct current
output, OUT low limit value), and the PV Display flashes [ - - - - ].

39



a A d o
UVIEN 190N !‘V\Iﬂil‘ir!ﬁ I1NA
ADD FURNACE CO.,LTD.

44 BRHUITNIBVUT 70 DUWUINIFYUH UVIIMABITHaNIT 1uaNnT Tann NFANN 10170
Tns: 02-888-3472 1ns: eonuuu:08-08-170-170  wilnd: 02-888-3258
https://www.add-furnace.com E-mail: sales@add-furnace.com

[Input error indication]

Output Qutput status
status Contents Controller/Converter
when input and Controller Converter
errors occur | Indication OuT1 ouT2 ouT1
(*1) Direct action | Reverse action | Direct | Reverse | Direct | Reverse
ON (20 mA)
onl 1] c | OUT1 high | OFF (4 mA) g? mA irmﬁ\
limit value (*2) | or ouT2
flashes. I OFF (@mA) | OUTH low limit | low limit value ﬁghT ! E:’f"
e
aF L or OUT1 low | value limit value | limit value
limit value
ON (20 mA)
ol 3] or 4 mA 20 mA
"""" ' [----] OFF (4 mA) | QUT1 high limit OUT2 or or
flashes. or _OUT1 low | value (*2) low limit value ouT1 QUT1
limit value OFF(4 mA) or low high
oFF OUTA low limit limit value | limit value
value

(*1) [Output status when input errors occur] can be used only for controllers using direct current
and voltage inputs, and direct current output. If OUT is not Direct current output, the output

i is selected in [Output status when input errors occur].

For manual control, the preset MV is output.

(*2) Outputs a value between OFF (4 mA) and ON (20 mA) or between OUT1 low limit value
and OUT1 high limit value, depending on deviation

Thermocouple, RTD inputs

Input Input range | Indication range Control range
K T —199.9 to 400.0C -199.9 to 450.0C -205.0 to 450.0C
’ -19991t07500F | -1999to 850 0F —209.0 to 850.0F
—199.9 to 850.0T —199 9 to 900.0C —210.0 t0 900.0°C

P00 —200to 850:1: -210 to 900°C —-2101to QDO_‘C
—199.9 to 999 9F -199910 999 9F | -211.0to 1099 9F

—-300 to 1500F -318 to 1600 —318 to 1600F

—199.9 to 500.0TC —199.9 to 550.0C —206.0to 550.0C

JPH00 —200to 5DD_’C —207 to 5507C -207 to 55{)_’0
—199.9 to 900.0F —199.0 to 999 9F —211.0 to 999 9F

—-300 to 900F —-312 to 1000F -312 to 1000F

Indication range and Control range for thermocouple inputs except above:
[Input range low limit value — 50°C (100°F)] to [Input range high limit value + 50°C (100°F)]
DC input
Indication range: [Scaling low limit value — Scaling span x 1%] to [Scaling high limit value
+ Scaling span x 10%]However, if the input value is out of the range —1999 to 9999, the PV
Display flashes [- = = =]or[---~-].
Control range: [Scaling low limit value — Scaling span x 1%] to [Scaling high limit value
+ Scaling span x 10%)]
DC input disconnection
When DC input is disconnected, the PV Display flashes [- - - -] for 1to 5V DC and 4 to 20 mA
DC inputs, and [- - - - ]for0to 1 V DC input.
ForO0to 5V DC, 0to 10 V DC and 0 to 20 mA DC inputs, the PV Display indicates the
value corresponding with 0 V or 0 mA input
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Insulation/Dielectric strength: Circuit insulation configuration

‘?"?‘P ‘?C?’

C T input Input
or
o Set value
O memary
External CPU
setting input —\

I Power supply | ouT

® @ @ép

Insulation resistance: 10 M Q minimum, at 500 V DC
Dielectric strength:1.5 kV AC for 1 minute
Power supply: 100 to 240 V AC 50/60 Hz, 24 VV AC/DC 50/60 Hz
Allowable voltage fluctuation range: 100 to 240 V AC: 85 to 264 V AC, 24 V AC/DC: 20 to 28 V AC/DC
Power consumption: 100 to 240 V AC: Approx. 5 VA max.
24V AC: Approx. 4 VA max.
24V DC: Approx. 4 W max.
Ambient temperature: 0 to 50 (32 to 122)
Ambient humidity: 35 to 85 %RH (non-condensing)

Lommunicanc : P
D T o |—| Ellectncally insulated |

Weight: Approx.100 g

External dimension: 22.5 x 75 x 100 mm (W x H x D)
Material: Flame-resistant resin (Case)
Color: Light gray (Case)

Accessories included:
Instruction manual excerpt: 1 copy
When Heater burnout alarm output (W option) is ordered: Connector harness W 3 m: 1 length
When Heater burnout alarm output (W option) is ordered:
For rated current 5A, 10A, 20A: CT (CTL-6-S-H): 1 piece
For rated current 50A: CT (CTL-12-S36-10L1U): 1 piece
When Set value memory external selection (EI option) is ordered:
Connector harness AOJ 3 m: 1 length
When External setting input (EA option) is ordered: Connector harness AOJ 3 m: 1 length
Accessories sold separately: 50 Q shunt resistor for direct current input

10.2 Optional Specifications
Heater burnout alarm output (W option)
Watches the heater current with CT (Current transformer), and detects the burnout.
This alarm is also activated when sensor is burnt out, or when indication is overscale or underscale.
Heater burnout alarm, Alarm and Loop break alarm utilize common output terminals.
This option cannot be used for direct current output type.
Rating: 5AW(GBA)],10A[W (10 A), 20 AW (20 A)], 50 A [W (50 A)] (Must be specified)
Setting range: 5A W (5A)]: 0.0to 5.0 A (OFF when set to 0.0)
10 A[W (10 A)] : 0.0 to 10.0 A (OFF when set to 0.0)
20 A [W (20 A)]: 0.0 to 20.0 A (OFF when set to 0.0)
50 A [W (50 A)]: 0.0 to 50.0 A (OFF when set to 0.0)
Setting accuracy: =-5% of the heater rated current

Action point: Setting value
Action: ON/OFF action
Output: Open collector, Control capacity: 0.1 A 24V DC
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Serial communication (C5 option)
The following operations are performed from an external computer.
(1) Reading and writing of the SV, PID and other various set values
(2) Reading of the PV and action status
(3) Function change
Cable length : Max. 1.2 km, Cable resistance: Within 50 Q(Terminators are not necessary, but

if used, use 120 Q minimum on both sides. )
Communication line: EIA RS-485
Communication method: Half-duplex communication
Communication speed:  2400/4800/9600/19200/38400 bps (Default: 9600bps)(Selectable by keypad)
Synchronization method: Start-stop synchronization
Data bit/Parity: Data bit: 7, 8 Parity: Even/Odd/No parity (Selectable by keypad)
Stop bit: 1, 2 (Selectable by keypad)
Communication protocol: Shinko protocol/MODBUS ASCII/MODBUS RTU (Selectable by keypad)
(Default: Shinko protocol)
Data format:

Communication protocol Shinko protocol MODBUSASCII MODBUSRTU
Start bit 1 1 1
Data bit 7 7 8
Parity Even Even ( No parity, Odd) No parity (Even, Odd)
Selectable Selectable
Stop bit 1 1(2) 1(2)
Selectable Selectable

Error correction: Command request repeat system
Error detection: Parity check, checksum (Shinko protocol), LRC (MODBUS ASCII), CRC-16 (MODBUSRTU)
Digital external setting:

Step SV can be received from the connected Shinko programmable controllers PCAL or PCB1.

(‘SV digital transmission’ should be selected in [Communication protocol] on the PCA1 or PCBL1.)
When data from the programmable controller is larger than SV high limit or smaller than SV low limit,
DCL-33A ignores the value and controls with the previous value. The control desired value adds
SVTC bias value to the value received by the SVTC command.

Heating/Cooling control output (DC option)
OUT2 proportional band: 0.0 to 10.0 times OUT1 proportional band (ON/OFF control when set to 0.0)
Integral time: Same as that of OUT1
Derivative time: Same as that of OUT10UT2 proportional cycle: 1 to 120 seconds
Overlap/Dead band: Thermocouple, RTD inputs: —100.0 to 100.0°C (°F)
DC voltage, current inputs: —1000 to 1000 (The placement of the decimal
point follows the selection)
OUT2 ON/OFF hysteresis: Thermocouple, RTD inputs: 0.1 to 100.0°C (°F)
DC voltage, current inputs: 1 to 1000 (The placement of the decimal
point follows the selection.)
OUT2 high limit, OUT2 low limit: 0 to 100%
OUT2 cooling method: Air cooling (Linear characteristics), Oil cooling (1.5th power of the linear
characteristics), Water cooling (2nd power of the linear characteristics)
Output: Open collector, control capacity: 0.1 A 24V DC
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Set value memory external selection (El option)
Switches SV1 and SV2 by external contact.
If 001 is selected in [Event input DI allocation]:
DI input Open: SV1
DI input Closed: SV2
If 008 is selected in [Event input DI allocation]:
DI input Open: SV2
Dl input Closed: SV1
Circuit current when closed: Approx. 2 mA

External setting input (EA option)
If ‘Remote’ is selected in [Remote/Local], external analog signal will become SV.
Remote bias value is added to the control desired value.
Setting signal: Direct current 4 to 20 mA
Allowable input: 50 mA DC max.
Input impedance: 50 max.
Input sampling period: 125 msec

Option combination (®: Can be used together.)

Option Code W DC| C5 EA El
W ° ° - -
DC ° ° ° °
C5 ° ° ° °
EA - ° -
El - ° -

W, EA and El options cannot be used together.
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11. Troubleshooting

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

Problem Possible Cause Solution
" " ]| is flashing on the  |Burnout of thermocouple, RTD or  [Replace each sensor.
PV Display. disconnection of DC voltage How to check whether the sensor
(0Oto1V DC) 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 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°F) is indicated, the
instrument is likely to be operating
normally, however, the sensor may be
burnt out.[DC voltage (0 to 1 V 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 |Connect the sensor terminals to the
of thermocouple, RTD or DC instrument terminals securely

\voltage (0 to 1 V DC) are securely
mounted to the instrument input

terminals
[- - - -]is flashing on the  [The input signal wire for DC voltage |[How to check whether the input
PV Display. (1to 5V DC) or direct current sighal wire is disconnected
(4 to 20 mA DC) may be [DC voltage (1to 5V DC)]
disconnected. If the input to the input terminals of

this controller is 1 V DC, and if a
scaling low limit value is indicated,
the controller is likely to be operating
normally, however, the signal wire
may be disconnected.

[Direct current (4 to 20 mA DC)]If the
input to the input terminals of this
controller is 4 mA DC, and if a
scaling low limit value is indicated,
the controller is likely to be operating
normally, however, the signal wire
may be disconnected.

Check whether the input signal wire [Connect the signal wire to the

for DC voltage (1to 5V DC) or controller input terminals securely
Direct current (4 to 20 mA DC) is
securely connected to the controller
input terminals.

Check whether the polarity of \Wire them correctly.
thermocouple or compensating lead
wire is correct. Check whether
codes (A, B, B) of the RTD match
with the controller input terminals
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1.2

Problem

Possible Cause

Solution

The value set in
[Scaling low limit]
remains on the PV
Display

Check whether the input signal
wire for DC voltage (Oto 5V DC, 0
to 10V DC) or direct current (0 to
20 mA DC) is disconnected.

How to check whether the input
signal wire is disconnected
[DC voltage (Oto 5V DC,0to 10V
DC)]

If the input to the input terminal of
this controller is 1V DC, and if a
value (converted value from Scaling
high, low limit setting)corresponding
to 1 V DC is indicated, the controller
is likely to be operating normally,
however, the signal wire may be
disconnected.[Direct current (0 to
20 mA DC)]If the input to the input
terminal of this controller is 4 mA
DC, and if a value (converted value
from Scaling high, low limit setting)
corresponding to 4 mA DC is
indicated, the controller is likely to
be operating normally, however, the
signal wire may be disconnected.

Check whether the input signal
wire for DC voltage (Oto5V DC, 0
t010 V DC) or direct current (0 to
20 mA DC) is securely connected
to the controller input terminals.

Connect the signal wire to the
controller input terminals securely.

The indication of the PV
Display is irregular or
unstable.

Check whether the sensor input or
temperature unit(, ) is correct

Set the sensor input and the
temperature unit(, ) correctly.

Sensor correction value is not
suitable.

Set it to a suitable value.

Check whether the sensor
specification is correct.

Set the sensor specification
properly.

AC leaks into the sensor circuit.

Use an ungrounded type sensor.

There may be equipment that
interferes with or makes noise near
the instrument.

Keep the instrument clear of any
potentially disruptive equipment.

[E~r {] isindicated on
the PV Display

The internal memory is defective.

Please contact our main office or
dealers.

Key Operation

Problem

Possible Cause

Solution

«Settings(SV, P, 1, D,
proportional cycle ,
alarm value, etc.) are
impossible.

* The values do not
change by the [A]or
7] key.

Set value lock (Lock 1 or Lock 2) is
selected.

Release the lock selection.

IAuto-tuning(AT) is performing.

Cancel auto-tuning(AT) if required.

The setting indication does
not change within the rated
input range even if [£]
the or key is
pressed, and new values
are unable to be set.

Scaling high limit or low limit(in
IAuxiliary function setting mode 2) may
be set at the point where the value
does not change.

Set it to a suitable value while in
IAuxiliary function setting mode 2.
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1.3 Control

Problem

Possible Cause

Solution

The PV (temperature)
does not rise.

The sensor is out of order.

Replace the sensor.

Check whether the sensor is
securely mounted to the instrument
input terminals, or control output
terminals are securely mounted

to the actuator input terminals.

Mount the sensor or control
output terminals securely.

Ensure that wiring of sensor
terminals or control output terminals
is correct.

Wire them correctly.

The control output
remains in an ON
status.

OUT low limit value is set to 100%
or higher in Auxiliary function
settingmode?.

Set it to a suitable value.

The control output
remains in an OFF
status.

OUT high limit value is set to 0% or
less in Auxiliary function setting
mode 2.

Set it to a suitable value.

For all other malfunctions, please contact our main office or dealers.
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12. Character Table

12.1 Main Setting Mode

Character Setting Item, Description, Setting Range Factory Default
[N W i

v i 4 Svi 0°C
Scaling low limit to scaling high limit (For DC voltage and
current inputs, the placement of the decimal point follows the

selection.)

12.2 Sub Setting Mode

Character Setting Item, Description, Setting Range Factory Default
N AT Perform/Cancel AT Cancel
- --- AT Cancel
5 AT Perform
[l OUT1 proportional band 2.5%
Setting range: 0.0to 110.0%
P_&i OUT2proportional band 1.0times
Setting range:0.0to 10.0times
RN Integral time 200 seconds
Setting range:0 to 3600seconds
dii il Derivative time 50seconds
Setting range:0to 1800seconds
N ARW (Anti-reset windup) 50%
Setting range:0to 100%
cit it OUT1proportional cycle Relay contact output: 30 seconds
Settingrange:1to 120seconds Non-contact voltage output: 3 seconds
c_hbi OUT2 proportional cycle 3 seconds
Setting range:1to 120seconds
mSET Manual reset 0.0

& Proportional band converted value
(For DC voltage and current inputs, the placement of the
decimal point follows the selection.)

Ao Alarm 1 value 0°C
See (Table 12.2-1)(p.48). (For DC voltage and current inputs,
the placement of the decimal point follows the selection.)

Heater burnout alarm value 0.0A
Rated current 5 A: 0.0to 5.0 A
Alternating Rated current 10 A: 0.0to 10.0 A
display Rated current 20 A: 0.0 to 20.0 A
Rated current 50 A:0.0to 50.0 A
Lpr Loop break alarm time 0 minutes
Setting range:0to 200minutes
LR H Loop break alarm band 0°C

Setting range:

Thermocouple, RTD inputs: 0 to 150°C (°F) or 0.0 to 150.0°C (°F)

DC voltage, current inputs: 0 to 1500 (The placement of the
decimal point follows the selection.)
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(Table 12.2-1)

Alarm Type

High limit alarm

—(Scaling span) to scaling span

Low limit alarm

—(Scaling span) to scaling span

High/Low limits alarm

0 to scaling span 999.9 or 9999

High/Low limit range alarm

0 to scaling span

Process high alarm

Scaling low limit value to scaling high limit value

Process low alarm

Scaling low limit value to scaling high limit value

High limit with standby alarm

—(Scaling span) to scaling span

Low limit with standby alarm

—(Scaling span) to scaling span

High/Low limits with standby alarm 0 to scaling span
High/Low limits independent alarm 0 to scaling span
High/Low limit range independent alarm 0 to scaling span

High/Low limits with standby

independent alarm

0 to scaling span

12.3Auxiliary Function Setting Mode 1

Setting Range Minimum negative value:
—199.9 or —1999

Maximum positive value:

Character Setting Item, Setting Range |  Factory Default
Lock Set value lock | Unlock

= === (Unlock): All set values can be changed.

Loc + (Lock 1): None of the set values can be changed.

Locc  (Lock 2): Only main setting mode can be changed.

I ac 3 (Lock 3): All set values — except [input type] and [Controller/Converter] — can
be changed. However, changed values revert to their previous values after
power is turned off because they are not saved in the non-volatile memory.

Do not change any setting item in Auxiliary function setting mode 2. If any item
in Auxiliary function setting mode 2 is changed, it will affect other setting items
such as the SV and Alarm value.
Be sure to select Lock 3 when changing the set value frequently via software
communication. (If a value set by the software communication is the same as the
value before the setting, the value will not be written in non-volatile memory.)
e T= 1 Sensor correction 0.0°C
Setting range: Thermocouple, RTD inputs: —100.0 to 100.0°C (°F)
DC voltage, current inputs: —1000 to 1000 (The placement of the
decimal point follows the selection.)
crahl Communication protocol Shinko protocol
monmL - Shinko protocol

Aocof - MODBUS ASCII mode

oo~ - MODBUS RTU mode

B~~L  : Shinko protocol (Block Read/Write available)

bAdFA  : MODBUS ASCII mode (Block Read/Write available)

bAds  : MODBUS RTU mode (Block Read/Write available)

cCAnGo Instrument number 0

Setting range:0to 95

cntP Communication speed 9600 bps
gAY 12400 bps
48 :4800 bps
@5 :9600 bps
82 :19200 bps
384 :38400bps
craPr Parity Even

momE  No parity

EHE . - Even

oddil :odd

crhtr Stop bit 1 bit
1bit,2bits
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12.4Auxiliary Function Setting Mode 2

______ Air cooling
=i L+ Oll cooling
-ori Water cooling

[

Character Setting Item, Setting Range Factory Default
SEmY Input type K(-200 to 1370°C)
EED K -200 to 1370°C : K -320 to 2500°F
: -199.9 t0 400.0°C : -199.9 to 750.0 °F
:J -200 to 1000°C :J -320 to 1800 °F
'R 0to 1760 °C 'R 0 to 3200 °F
:S 0to 1760 °C 'S 0to 3200 °F
:B 0to 1820 °C :B 0 to 3300 °F
= -200 to 800 °C = -320 to 1500 °F
T -199.9 10 400.0 °C ' T -199.9 to 750.0 °F
N -200 to 1300 °C °N -320 to 2300 °F
:PL-1I 0101390 °C :PL-1I 0 to 2500 °F
- ir 1 C(W/Re5-26) 01t02315°C : C(W/Re5-26) 0104200 °F
e 1 Pt100 -199.9 to 850.0 °C : Pt100 -199.9 t0 999.9 °F
Jprr 1JPt100 -199.9 to 500.0 °C : JPt100 -199.9 to 900.0 °F
o P00 -200 to 850 °C : Pt100 -300 to 1500 °F
Jprr 1JPt100 -200to 500 °C : JPt100 -300to 900 °F
HZOA 141020 mA DC -1999 to 9999 (Externally mounted 50 Q shunt resistor)
S_'f_'_ﬂ :0to 20 mA DC -1999 to 9999 (Externally mounted 50 Q shunt resistor)
Sﬂ::: i :0tolVDC  -1999 to 9999
J5H  :0to5VDC  -1999 to 9999
58 :1to5VDC  -1999 to 9999
O 10H :0to10VvVDC -1999 to 9999
H20!  :4to20 mA DC -1999 to 9999 (Built-in 50 Q shunt resistor)
O30 :0to20mA DC -1999to 9999(Built-in 50 Q shunt resistor)
STLH Scaling high limit 1370°C
Setting range: Scaling low limit to input range high limit
(For DC voltage and current inputs, the placement of the decimal
Point follows the selection.)
SLL Scaling low limit 200°C
Setting range: Input range low limit to scaling high limit
(For DC voltage and current inputs, the placement of the decimal point
follows the selection.)
o FE Decimal point place No decimal point
7 No decimal point
: 1 digit after decimal point
: 2 digits after decimal point
QOO0 ;3 digits after decimal point
FiLT PV filter time constant 0.0 seconds
Setting range:0.0to 10.0seconds
ol H OUT1 high limit 100%
Setting range: OUTL1 low limit value to 100%
(Direct current output type: OUT1low limit value to105%)
ol Ll OUT1 low limit 0%
Setting range: 0% to OUT1 high limit value
(Direct current output type: —5% toOUT1high limit value)
H4Y9% OUT1 ON/OFF hysteresis 1.0°C
Thermocouple, RTD inputs: 0.1 to 100.0°C (°F)
DC voltage, current inputs: 1 to 1000 (The placement of the
decimal point follows the selection.)
cHel OUT2 cooling method IAir cooling
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Character Setting Item, Setting Range Factory Default
Setting range:OUT2 low limit value to 100%
oLLb OUT2 low limit 0%
Settingrange:0% to OUT2 high limit value
dhbi i’ Overlap/Dead band 0.0°C

Thermocouple, RTD inputs: —=100.0 to 100.0°C (°F)
DC voltage, current inputs: 1 to 1000 (The placement of the
decimal point follows the selection.)

HY4%E OUT2 ON/OFF hysteresis 1.0°C

Thermocouple, RTD inputs: 0.1 to 100.0°C (°F)

DC voltage, current inputs: 1 to 1000 (The placement of the
decimal point follows the selection)

AL IF Alarm1 type No alarm action
== : No alarm action

> High limit alarm

: Low limit alarm

. High/Low limits alarm

: High/Low limit range alarm

: Process high alarm

: Process low alarm

. High limit with standby alarm

: Low limit with standby alarm

. High/Low limits with standby alarm

: High/Low limits independent alarm

- : High/Low limit range independent alarm
:High/Low limits with standby independent alarm

A Alarm 1 Energized/De-energized Energized
~omL . Energized
~EH% : De-energized

8 iHd Alarm 1 HOLD function Not holding

mnomE : Not holding
HolLd . Holding

A IHY Alarm 1 hysteresis 1.0°C

Setting range: Thermocouple, RTD inputs: 0.1 to 100.0°C (°F)

DC voltage, current inputs: 1 to 1000 (The placement of the
decimal point follows the selection.)

8idyY Alarm 1 delay time 0 seconds
Setting range:0to 9999seconds
canmi Direct/Reverse action Reverse
wEar  Reverse (Heating) action (Heating) action
- ool Direct (Cooling) action
Alr_ks AT bias 20°C

Setting range: 0 to 50 °C(0 to 100°F), or
0.0to 50.0°C(0.0to 100.0°F)

SE.b SVTC bias 0
Setting range: +20%of the scaling span
Eoll Output status when input errors occur Output OFF
aofF F7 :Output OFF:Outputs OFF(4mA) or OUT1 low limit value.
om i - :Output ON: Outputs a value between OFF (4 mA) and ON

(20 mA) or between OUT1 low limit value and OUT1 high
limit value, depending on deviation.

EtlAe Controller/Converter Controller
cri ~ :Controller
cmH"  : Converter
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12.5Auxiliary Function Setting Mode 3

Character Setting Item, Setting Range Factory Default
£l Al Event input DI allocation No event
Event Input Function Input ON Input OFF
(Closed) (Open)
HHHE No event
R Set value memory SV2 SVi1
Lod2 Control ON/OFF Control OFF Control ON
nng Direct/Reverse action Direct Reverse
oy Direct/Reverse action Preset output Usual control
nos Preset output 2 ON/OFF Preset output Usual control
nnE /Auto/Manual control Manual IAutomatic
0o Integral action Holding Integral action Usual integral
(Stop)/Usual integral Holding (Stop) action
action
=] Set value memory SV1 SV2
nog Control ON/OFF Control ON Control OFF
g Direct/Reverse action Reverse Direct
0 Preset output 1 ON/OFF Usual control Preset output
Tz Preset output 2 ON/OFF Usual control Preset output
o i3 /Auto/Manual control /Automatic Manual
L Integral action Holding Usual integral Integral action
(Stop)/Usual integral action  |action Holding (Stop)
001 to 007 : Functions work when Event input DI is closed.
oog to 0 4 Functions work when Event input Dl is open.
L SV2 0°C
Setting range: Scaling low limit to Scaling high limit
[= ey~ Alarm 1 value 0 Enabled/Disabled Disabled
mo.._ :Disabled
YE L Enabled
A 1A Alarm 1 high limit alarm value 0°C
See (Table 12.2-1) on p.48.
(For DC voltage and current inputs, the placement of the decimal
point follows the selection)
ALcF Alarm 2 type No alarm action
=== No alarm action
High limit alarm
Low limit alarm
High/Low limits alarm
High/Low limit range alarm
Process high alarm
Process low alarm
High limit with standby alarm
Low limit with standby alarm
High/Low limits with standby alarm
High/Low limits independent alarm
High/Low limit range independent alarm
High/Low limits with standby independent alarm
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Character

Setting Item, Setting Range

Factory Default

A=A

IAlarm 2value 0 Enabled/Disabled
Ao : . Disabled

YE4  :Enabled

Disabled

Alarm 2 value
See (Table 12.2-1) on p.48. (For DC voltage and current inputs, the
placement of the decimal point follows the selection.)

0°C

Alarm 2 high limit alarm value
See (Table 12.2-1) on p.48. (For DC voltage and current inputs, the
placement of the decimal point follows the selection.)

0°C

AdlaA

IAlarm 2 Energized/De-energized
Aoal - Energized
~EHy :De-energized

Energized

HeHd

Alarm 2 HOLD function
Ao~ E  Not holding

Hal &4 - Holding

Not holding

HoHY

IAlarm 2 hysteresis

Setting range:

Thermocouple, RTD inputs: 0.1 to 100.0 ()

DC voltage, current inputs: 1 to 1000 (The placement of the
decimal point follows the selection.)

1.0°C

AcddY

Alarm 2 delay time
Setting range:0 to 9999seconds

0 seconds

AL 3F

Alarm 3 type
: No alarm action
© @ High limit alarm
i : Low limit alarm
: High/Low limits alarm
i _: : High/Low limit range alarm
: Process high alarm
i : Process low alarm
: High limit with standby alarm
: Low limit with standby alarm
: High/Low limits with standby alarm
. : High/Low limits independent alarm
: High/Low limit range independent alarm
i HL o :High/Low limits with standby independent alarm

No alarm action

Alarm 3_\_/alue 0 Enabled/Disabled
o Disabled
HE&LL: Enabled

Disabled

Alarm 3 value
See (Table 12.2-1) on p.48. (For DC voltage and current inputs, the
placement of the decimal point follows the selection.)

0°C

Alarm 3 high limit alarm value
See (Table 12.2-1) on p.48. (For DC voltage and current inputs, the
placement of the decimal point follows the selection.)

0°C

IAlarm 3 Energized/De-energized
moAl : Energized

~ £ H"% : De-energized

Energized
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Character

Setting Item, Setting Range

Factory Default

HaHd

Alarm 3 HOLD function
rmanE : Not holding

Hal 4 - Holding

Not holding

HIHY

Alarm 3 hysteresis
Setting range: Thermocouple, RTD inputs: 0.1 to 100.0°C (°F)
DC voltage, current inputs: 1 to 1000 (The placement of the
decimal point follows the selection.)

1.0°C

o
Ly
o
L

Alarm 3 delay time
Setting range:0to 9999seconds

0 seconds

ALYF

Alarm 4 tvpe

: No alarm action

. High limit alarm

: Low limit alarm

: High/Low limits alarm

: High/Low limit range alarm

: Process high alarm

: Process low alarm

. High limit with standby alarm

. Low limit with standby alarm

: High/Low limits with standby alarm

: High/Low limits independent alarm

: High/Low limit range independent alarm
:High/Low limits with standby independent alarm

No alarm action

A4Y=A

Alarm 4 value 0 Enabled/Disabled
mao i+ :Disabled
HEGL : Enabled

Disabled

Alarm 4 value
See (Table 12.2-1) on p.48. (For DC voltage and current inputs, the
placement of the decimal point follows the selection.)

0°C

AYH

Alarm 4 high limit alarm value
See (Table 12.2-1) on p.48. (For DC voltage and current inputs, the
placement of the decimal point follows the selection.)

0°C

AHL A

Alarm 4 Energized/De-energized
al=Tal : Energized
rEBN : De-energized

Energized

A9

Alarm 4 HOLD function
momi : Not holding
Hal o Holding

Not holding

AYHY

Alarm 4 hysteresis
Thermocouple, RTD inputs: 0.1 to 100.0°C (°F)
DC voltage, current inputs: 1 to 1000 (The placement of the
decimal point follows the selection.)

1.0°C

Alarm 4 delay time
Setting range:0 to 9999seconds

0 seconds

Remote/Local
Lacl : Local
el :Remote

Local

Remote bias
Setting range: +20% of input span

0°C
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Character

Setting Item, Setting Range Factory Default

l‘rLH

External setting input high limit 1370°C
Setting range: External setting input low limit to Scaling high limit

External setting input low limit -200°C
Setting range: Scaling low limit to External setting input high limit

SV Rise/Fall rate start type SV star
L5457 SV start

By PV start

~r
i~ [

SV rise rate 0°C/minute
Setting range: 0 to 9999°C /min. (*F/min.) (The placement of the decimal
point follows the selection.)
Thermocouple, RTD inputs: 0.0 to 999.9 ‘C/min. ("F/min.)
DC voltage, current inputs: 0 to 9999/min.

AR d

SV fall rate 0 “C/minute
Setting range: 0 to 9999°C /min. (*F/min.) (The placement of the
decimal point follows the selection.)
Thermocouple, RTD inputs: 0.0 to 999.9 /min. (/min.)

DC voltage, current inputs: 0 to 9999/min.

Control output OUT1/EVT OUT1
ol i 1 OUT1

Wi

870 EVT

Habl

Heater burnout alarm output Enabled/Disabled Enabled

mol : Disabled
9E5 . Enabled

Loop break alarm output Enabled/Disabled Enabled
moii Disabled
JE5." Enabled

Alarm 1 output Enabled/Disabled Enabled
moli. : Disabled
HYEST :Enabled

Alarm 2 output Enabled/Disabled Disabled
roii i Disabled
HJE51: Enabled

Alarm 3 output Enabled/Disabled Disabled
mol i : Disabled
YE4-L : Enabled

AYLL

Alarm 4 output Enabled/Disabled Disabled
ol Disabled
HJE-_: Enabled

el

OUT1 MV Preset value 0.0%
Setting range:OUT1 low limit to OUT1 high limit

PerZ

OUT2 MV Preset value 0.0%
Setting range:OUT2 low limit to OUT2 high limit

’:l‘lr:l‘rr_I Jr_l"

SUB-MODE key function Control output
ofFFl : Control output OFF OFF

~R~4 . Auto/Manual control
ALaFf :Alarm HOLD cancel

':l‘lqr_ H

Auto/Manual control after power ON IAutomatic control
AU a  : Automatic control
Afind : Manual control
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Key Operatio

n Flowchart

@ Basic Operation Procedure
Set the input type, Alarm 1 type and SV1 (desired value), following the pracedure below

Setting item numbers (1), (2),

3),(4).(5), (), (7) and (8) ar ndicaed on th fowchart.

[
Operation before RUN

Turn the load circuit power OFF, and tum the power to the
DCL-334 ON.

[Step 2]
Auxiliary funcfion setting
mode 2

Select aninput type and Alarm 1 type, etc. in Auxiiary function
seting mode 2.

(1) Select an input type in [Input type].

(2) Select Alarm 1 type in [Alarm 1 type].

If any Alam 1 type except (™™™ ) is selected, (3) to (6) will
be indicated. Set them if necessary.

Note: If Alarm 1 type is changed, the Alarm 1 value will

default to 0 (0.0). Therefore, set the alarm value again.

(3) Select either Energized or De-energized in [Alam 1
Energized/De-energized]

(4) Select either Holding or Not holding in [Alam 1 HOLD
function].

(5) Set Alarm 1 hysteresis in [Alam 1 hysteresis].

6) Set Alam 1 delay time in [Alarm 1 delay time]

[Step 3] Sub setling mode

(7) Set Alarm 1 value in [Alam 1 velue]

Step 4] Main seting mode

| (8] Set SV1 (desired value) in [SV1 (desired value)]
Turn the load circuit power ON. Conirol acion staris so as fo

[Step 5] RUN

keep fhe control target ai SV1 (desired valug).

| YISV Dispey

PV |

0

1O (For3sec)

Output MV (manipulated

variable indication
5]

=4

Reverts to the PV/SV Display.

PVISV Display

@ Alarm Type @ Character Indication
ighiimi The dzmactonis Edevalon seing fom e SV.The | (AT PeromiCancel Input T LI [ovoResa) 0- 4z HIL imits dam " [Converer 1SV RiselFall rate stat
High imit alam is activated i the input val hes the high limit p‘ JDE E,‘.’ f - - = I WH' ‘ — = fpe
akm selvale === - [T Care § el PrOF i o HiLimitrange _Eventingul Dl alocabon (3) || 44”8V start
[ Thedemcion’s < devalonsefing rom e SV, The i K ws-ne] PTF [y swy-qur Processtih alam | 1 ) No et Pl pvstart
Low limit alarm Ia:&mg:galed if the input value drops below the low M e |P1|ED A Process lowgam || i14). 1 |Setvalue memoy | Contol output QUTEVT
.| Combings Figh Imit and Low imil alamn acbors_ Vihen | | == = = |Unlock ] 0l POFE [ 0-50F it sdn|| i o 2 [Conkol ONOFF [ 11 1 Toury
FighLow mis input value reaches the high it set value or drops below | |1 T ek uPrF TP T 3 DrectReverse achon Ou"_‘_'
dam the low limit set value, the alarm s activated. :‘ﬂ:é 2 5 - 160 Y2 0R [+ et SRS — EBl BT
HighiLow It | When input value s between the low Imil and high fimit | | 8.C C -0 i 0-ti2re|| 2R | voma oo iy Presetoulp Healer bumout alam output
renge alam | el valis, e aam s ecvled. Lo 3 k3 YT f"':H TR WU onore Enah!g_unuwsalad
Within the scale range of the cantroller, alaim cion pons | (o ek f‘: i "””S Presetoutput2 ‘me
Process alam | can be set af random andifthe input reaches th S T 45840007 05V -19%. 509 !
sat acton poirt, e alam \sacﬂupaned ngnAL [Shinko protocol J“SH e old HMMW’ W Jonor HE'? [erates
Lo O vl TR v )Y degendentatam |
HighLowlmis Figh it and Tow i et values can be sefrespeciely. | | = of F Modbus ASCl moe iy [ o 005 IhoManua contl
! The alarm Is activated when the input value exceeds the | = PLEC L ova] D IDH foov o . -
independent i - dr ModbusRTUmede || CE Uiy = [HL nna
high limit szt value or drops beow the low imit set valve. | | MODT N e THLGE 7 |l 1 L
HighLow Imt | High imiand low imi et values can be setrespeciively. bl Stinko protocol ‘:r’--’- niz’ ikt f 71018 [set value memory
range Thelam saciced when heinputvae sbebveenthe | |©71 gy poag][ P10 PO 80-800el DO [oaom 1005080 |y ag Erngaederegaed 119 conko ONOFF
| ntependent | o it ard igh i et e Modtus ASClmode || P L0118 000°| Decimal it plce non, [Fregee ST oT——
OB AT | Afer e poversugpy o e rsnmentistunedon, een | (BAGR g o P 0 T oced iy ow— L
m%ﬂnhy if the input enters the alarm action range, the alam is net e e ¥ 11— r ! J D I Preset output 1
' activated. If SV s changed whie the contoller s umaing, | (5 74 - Uiy Ll gt after point |41 -A4 HOLD function ONIOFF
mdhy‘ the alam is not activaled even i the input s i the alam Bk Reatihits])| | TTE -] T R0 rdgis eerpont nonE Py |- 1 Peselcuut? SUWODEW“W
‘action range. (1f the controller i allowed o keep T AnAM " 5 iy ;E FF‘ ! |Conlrol cutput OFF
HL i with - ELF I mo-morr] GO s aherpoit |1 0 o Hoting ONOFF o
standby the slandby funclion will be released once tbe nput Eq 2400 bps T | [x] T
independenl | exceeds the lam action poin ) o _Lir |/ 30180 |OUT2 coning method DirctReverse ac {10 13 AoMangalcorrl (| 0074l
L] gz :P’ R | ] o e A eresead M AL aiF |Mam HOLD cance
= !
. ,gg 19210::; 5 VWA ol [ [Olwong | ool Dretaion |M-MuabeEredlited "“l';':‘;:“""“""m’
o f 03007 FIF | [Watercooing | Ouputstaiswen Disabled 11r hdtomat
4 138400 bps — ; i}
= R 6 oF F T louiput OFF HEH; [Eraded p—
arty - Lam 8L [Meanul conirol
gt Moty T TS0 Nolzm aclion || 5 i|0ulput0N RemoteiLocal
FUEn Eeen N0 gh fmitaiam | ControleiConverter Loct |Lecal
oddln_ o bl intdam | cnf - Controler ~EAT [Remote
' = 1) Extemally mounted 509 shun resitor '2)Buitin 500 shut resifor |
@ About Setting Item @ Key Operation 13)001 o 007 Works when contacts are ciosed (Irpul ON) i
- :
+ Uppereft : PV Disgay: Indicaes sefting characters.  Lower left: SV Display:Incicates the faoory defaut, +(8) ¢ © :Press an ok he (&) keyand (C) hey fnnat v, | 00810 014 Woks when cntecsare apen (nput O, i
Right side : Incicatesthe seting em. . @ + (O {For 3 sec]: Press and hoid the (7) ke and (C) ey (nthat erder together or appror. 3 secends.
o[ ] his sing e s cptonl, and appearsenly whenthe otion s ocered. o[+ Q) (For 3sec: Press and el e | 'kES'a"'d (©) ey it o ogeher o apprn, 3 sconds.
n:] +[@ \V) For 3 sec]: Press and hold the L\.\kayand @key (in that order) together for approx. 3 seconds.

@+ + Set or select each item with the @ Ckey,andremel the value with the Q) .key.
seting mode] + 1O :1rthe (O keyis pressed, the unitproeads o the net e, flstrted by an row,
[s‘f\,#' Ll ] (8)+ (%) (For 3sec)  » T reverttothe PYISV Display, press te (3 key for approx. 3 seconds i any mode
LU 0 [Auxiliary function setting mode 3] Y Y
WHQ% OUT2 ONIOFF "EJ n’[Eventinput "RL JF | Aam 3 type Wﬁ‘fm Alam 4 Energized! wHaHé Heslesbumoul dam
PN 7 me— S 10 ysteresis 000|01 alocation B ee ] * gL |Deenergized YL ot ErabedDisabed
i
i B 0 Io - - T
l@ 41 L HScaiing high fmit o, AL IF |Mam 1 type Sv2 R 32 R Alam 3 value 0 AYHd | Aams4 PP {Lop beak dam vt
WEEAL “-e- ¥ ¥ g n £ |HOLD unction s“EI.E |ttt
16 10 0 10 0
"ol L L Scalnglowimit ol "R u_n Alam 1 Energized Alarm 1 value HY | Alam 4 hysteresis "R 15 e 1 output
*-200 %ol  Deenergzed | EnabledDisabed g Y4 EnabledDisabed
19 10 10 16 G
Decimal point place i "B 1Hd|em1 *|Alam 1 high imit 1Y M 4 delay ime "REGL Alam 2output
* g HOLD function 0 |alamn value 0 ¥ a0 ||EnabledDisabled
i o 1o 0 fo e 0
- T 1PV fiter time o) PR {HY am 1 hysteresis AL 2F |Aam 2 type WHL n Alam 3 Energized| " Enl RemolelLocal WFHHL Alarm 3 output
ﬁ constant i * nonl Deenergized M acl “no | EnabledDisabled
o B o o 6
™ oL HE_[ourthigh it a1 dely e FHJH d[tam3 Iﬁr_r____b Remieias " RY Y Wam
Retets o e PUISV Dishay Ll " ngnk |HOLD ndton WEEY 5 no | ErabiedDisabed
proportonal cydle . l . = l l = l - E l@
OUT low lmit DirectReverse Alamn 2 value H JHH Alam 3 hysteresis I L H|Extemal seting PH{ |0UT1MV|mel
acion i & 13710 input v imit o
& B E & o =
’”HHH' OUTT ONOFF PRI blaTties [ 2righ it 'R 3 Y[ arm 3 celey tme "o [ L L exemal setng i H{E omwm
@)+ ©)(For3sec) 1 40 hysteresis el alam value iR S - 200 linput low it
[Ausaryfnction seting mode 1] —————— [0 10 10 Io 10 l@
P o b setvalue lock ¢ ™ ¢ e | ouT2coong "hY_blsvictias " A2L | am 2 Eergze PYRL YF a4 type P ARY v RisefFal rate " | SUB-MODE key
L R i method L * nonl, De-energized ee- SO YGF star type ' oF F . unction
G o 5 it 6 0 &
" Sensor comrection ™ oL Hb|ouT2tighimt P EoUl upisas hen " B2 Hd|Mam2 P RY 2 A Wam 4 value 0 PRl Ulsviserete " AR AuoManual contrl
0 “00 oF F | inputemors oocur ¥ g [HOLD function o i AU o)after power ON
5 5 C B &
T z u?c ContolerConveder :HﬁHH Alarm 2 hysteresis ;rﬁ{ gSVfa\Irale Reverts {0 he PVISV Display.
* nonl |protocol r il iR
10 [ 0 10
™ ¢ An g Instrament nunter Reverts o e PV/SV Display. Reverts o he PVISV Display Alarm 2 delay time P o il Control output
& i ¥olll loumievT
o
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