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Instruction Manual

* PID Temperature Controller

* Two Relay Outputs

« Two outputs usable as Current/SSR
(Cycle Control / Phase Control / On-Off Control)

* Hardware select function allows the user to choose
Alarm Output / Transmission Output / Control Output

* Supports various sensor inputs such as RTD,
Thermocouple, N-type voltage (mV, Volt),
and current (4-20mA)

* Supports R5485 Communication (MODBUS-RTU)

+ A user manual for this product is posted on the company website.

- Please download the technical document and communications
manual on the company website

01 Safety precautions

Please read the safety precautions carefully for correct
operation of the product.

¥ The specifications and dimensions specified in this instruction
manual may be changed without any notice for performance
enhancement.

A Warning

1. This product was not made as a safe device. Therefore, this
product should be attached with dual safety devices if it is used
for the control purposes (e.g. a device vulnerable to accident and
property damage, etc.).

2. Do not wire, inspect or service this product while the power is
being supplied.

3. You must attach this product to a panel. Otherwise, it may cause
an electric shock.

4. \When connecting the power, you must check the terminal number.

5. Do not ever disassemble, process, modify or repair this product.
A\ Caution

1. Please make yourself familiar with all the operation instructions,
safety precautions and warnings before using this product.
Comply with related specifications and capacity requirements

2. Do not wire or install this product to any unit with high inductive
load (e.g. motor, solenoid, etc.).

3. Use a shielded cable with a proper length when extending a sensor.

4. Do not use any part that generates an arc when used in the same
power or directly switched in close proximity.

5. Keep the power cable away from a high-voltage cable and do not
install this product in any place that is full of water, oil and dust.

6. Do not install this product in any place that is exposed to direct
sunlight or rain.

7. Do not install this product in any place that is subject to strong
magnetic power, noise, vibration or shock.

8. Keep this product away from any place that generates strong
alkaline or acid substances. Use a separate pipe.

9. Do not sprinkle water onto this product for cleaning when
installing it in the kitchen.

10. Do not install this product in any place where the temperature/
humidity ratings are exceeded

11. The sensor cable should not be cut or cracked..

12. Keep the sensor cable away from a signal cable, a power cable
or aload cable. Use a separate pipe.

13. Keep in mind that the follow-up service will not be available if
this product has been arbitrarily disassembled and modified

14. /\ symbol on the terminal wiring diagram indicates a safety
statement that alerts a warning or caution.

15. Do not use this product near any device generating strong
high-frequency noise (e.g. high-frequency welding machine
high-frequency sewing machine, high-frequency radio,
large-capacity SCR controller, etc.).

16. Using this product in any method other than those specified by
by the manufacturer may lead an injury or a property damage

17. The product is not a toy. Keep it away from children.

18. The product should be installed only by an expert or
a qualified person.

19. The company will not be liable for any damage caused by the
violation of the above warnings and cautions or by a consumer’s fault

A\ Danger
Caution: Risk of electric shock

« Electric shock - Do not touch the AC terminal while the current is flowing.

It may cause an electric shock.
« You must disconnect the input power when servicing it.

02 Model Types

Input Power 100~240 VAC 50/60Hz | Display Accuracyl + 1% rdg +1digit
Display 7-segment 0.51Inch 4Digit 2Line
OUT1 : Control output or transmission (relay, SSR voltage, phase control, cycle control)
- Current: Load resistance within 5000, SSR : 11VDC +2V under 20mA
Display OUT2 : Current Output and Transmission / SSR Output (Normal, Cycle, Phase Control)
Accuracy - Current: Load resistance within 5000, SSR : 11VDC 2V under 20mA
AL1 or OUT3 :1c 250 VAC 2A relay
AL2 or OUT4 :1a 250 VAC 2A relay
Type Model Range Type Model Range
DPT100Q |-199.9 ~400.0C NTC10K(Low) [ -55.0 ~99.9°C
RTD Thermistor
JPT100Q |-199.9~400.0C NTC10K(High)| -20.0 ~ 250.0C
K -50 ~ 1200C mV 0.0 ~ 100.0mV
Slf]';fﬁr 50-1200C | o [ 0-5v [ 000~500v
TC T -50 ~ 400°C 1~5V 1.00 ~ 5.00V
J -50 ~1200C 0~10V 0.00 ~ 10.00V
E -50 ~ 1000°C 0~20mA | 0.00 ~ 20.00mA
Current
4~20mA |[4.00 ~ 20.00mA
Comm. RS485, MODBUS RTU, Data 8 bit,  Parity None, Stop bit 1
E%?{Eﬂgm 0~55C, 35~80%Rh(Avoid condensation or corrosive gases)
Power Consumption Operating Voltage: 90~110%

Category Selectable Hardware Selectable Output Type
SSR ON/OFF, SSR General PID,
Control 0UT1, 0UT2 . '
e iRuES Output 1 SSR Cycle PID, SSR Phase PID, Current PID
arelay for (Heater Control)
each output OUT3, OUT4 Relay ON/OFF, Relay PID
funetion SSR ON/OFF, SSR General PID
. enera i
Sonirel) ouT1, 0UT2 SSR Cycle PID, SSR Phase PID, Current PID
(Cooler Control)
OUT3, OUT4 Relay ON/OFF, Relay PID
Whether to A
use a current arm High-temp alarm, Low-temp alarm, High & Low-temp
module Output 1 OUT3, 0UT4 alarm, Sensor error, Loop error (output relay)
Alarm High-temp alarm, Low-temp alarm, High & Low-temp
Output 2 OUT3, 0UT4 alarm, Sensor error, Loop error (output relay)
Transmission Current temperature transmission, Set temperature
Output 1 OUT1’ out2 transmission, Control output transmission
Selectable = —
whether to ransmission Current temperature transmission, Set temperature
use SSR 0utput 2 OUT1' ouT2 transmission, Control output transmission
- Start/Stop, Alarm Reset, Auto/Manual
Digital Input Input1, 2,3 Switching, Auto-tuning, Multi SV
DataRetention | Approx. 10 years (Non-volatile semiconductor memory)
A\ Caution

* When using cycle PID control or phase PID control with an SSR, you must use an SSR that supports
Non-Zero-Crossing and has a response time within 1 ms.

03 Components

Heating Function Indicator
Cooling Function Indicator

Celsius Indicator
Fahrenheit Indicator
Multi SV3

Multi SV4
Alarm Output 2 Indicator

Multi SV1
Multi SV2
Control Output 1 Indicator

Control Output 2 Indicator
Auto Control / Auto-Tuning

Alarm Output 1 Indicator
Manual Control Indicator
Set Key

Left Move K
eft Move Key / Right Key / Auto-Tuning Key

Auto Mode Switch Key

Up Key / Start-Stop Key Down Key / Alarm Reset Key

Special Function Indicators

OUT1, OUT2 (Control Output Indicators)

In PID control mode, the indicator blinks according to the magnitude of the control output.
AUTO (Auto Control / Auto Tuning Indicator)

It remains steadily ON in Auto Control mode. During Auto Tuning, the indicator blinks.
SV1,5V2,5V3,5V4(Multi SV)

The selected set temperature is indicated according to the external digital input key.

T ) Press and hold the SET key for 3 seconds
Set Value Initialization [KCIRTE)ENweit settings,
; Press during operation to switch between Auto
Auto/Manual Switch Key ) o Manua

Auto Indicator B%A\N Manual Indicator

Press during operation to switch between Start

SICIRS ] ISWIel sl Gl (A) and Stop modes.
Stop Mode Indicator

When an alarm occurs, press this key on the operation
Alarm Reset Key @ screen to clear the alarm output.
- Press this key on the operation screen to start or
Auto Tuning Key @ stop auto tuning.

ACaution : Functions such as the Auto/Manual Switch Key, Start/Stop Switch Key, Alarm
Reset Key, and Auto Tuning Key can also be operated via external digital input.
However, if configured for external input, these functions will not respond to
key presses on the controller.

04 Terminal wiring diagram

[CNT-P700]
Switch Usage According to Digital Switch Function Settings

When Set to Start/Stop Function Select Switch Use o
When Set to Alarm Reset Function Push Switch Use s
When Set to Auto/Manual Mode Switching | Select Switch Use | oo
When Set to Auto Tuning Function Push Switch Use e
When Set to Multi-SV Function Select SwitchUse | —o"o-

N3Nz N
— /\ Warning :
* Always turn off the power before
performing any wiring or replacement
work. The relay contact rating is 250
VAC, 2A max. Exceeding the rated load
may result in contact welding,
connection failure, or relay damage.

RS48584

100~240VAC
50/60Hz

Current IS
DC 0/4~20mA @]
Load 5000 Max. T 1
SSR— ouT2 Relay

11VDC+2V 250Vac 2A
20mA Max.

/\ Caution:

* When using cycle PID control or phase
PID control with SSR, be sure to use an
SSR that supports non-zero crossing
and has a response time of 1 ms or less.

/\ Caution:

* Since many menus are initialized when
changing the sensor, please be sure to
recheck the setting values of all menus

one by one.
05 Logo displayed at power-on
::‘ "":'::"‘ «— Model Name
:-: :::: <—— Program Version

/\ Caution:

If the logo keeps appearing repeatedly even when power is supplied, there may be a
problem with the input power.
If there is no issue with the power supply, please contact the manufacturer.

/\ Warning :

Unstable power supply can cause damage to the internal memory.

06 Setting process

Change set temperature and manual control amount

Set temperature Manual control amount Manual control amount

Operating screen change (heating side) (cooling side)
H D s H '.' t )L C N L c [ L T
Can |~ L. —~ LLC o L
“oann ST T “
R TN TR e LA (AN
um e once ot i o i furs e
briefly Displayed when in manual control  Displayed when in manual control
mode and the output number in mode and the output number in
detailed setting CNT1 is detailed setting CNT2 is
assigned. assigned.
[X)
) =
[ &

/\ Note:

* If the external digital input is set to the Multi-SV function, the set temperature will be displayed
as shown below.

: Ay T R T RN o TR
SEL T SEkd @ SEEDI T SEEM
LAELE § 2tLe @ aLLl @ et
e i A LA AL
Multi SV1 Multi SV2 Multi SV3 Multi SV4

* If the Multi-SV function is not selected, only the SV1 setting will be displayed, as in the top set
temperature change screen.

Automatic Control / Manual Control Switching
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AUTO Indicator lamp ON

Both heating and cooling sides are automatically
controlled by the control amount calculated based on
proportional band (Pb), integral time (Ti), and
derivative time (Td).

A\ Caution:

* When the external digital input function is set to automatic/manual control, operation via the
front panel keys is disabled.

MAN Indicator lamp ON

Both heating and cooling sides are controlled by the
manual control amount described above, regardless of
proportional band (Pb), integral time (Ti), and
derivative time (Td).

Auto-Tuning Start / Stop
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AUTO Indicator lamp ON
Both heating and cooling sides are automatically
controlled by the control amount calculated
based on proportional band (Pb), integral time
(Ti), and derivative time (Td).

/\ Caution:

*When the external digital input function is set to auto-tuning start/stop, operation via the front
panel keys is disabled.

* Some menu items cannot be changed during auto-tuning, and the character
1k is temporarily displayed to indicate that tuning is in progress.

Y.

AUTO Indicator lamp Blinking
Auto-tuning is performed to find the optimal
values for proportional band (Pb), integral time
(Ti), and derivative time (Td) through several
on/off operations.

Auto-Tuning

Auto-tuning is a process to find the optimal control / U ~

parameters. It completes tuning after 2-3 on/off
cycles near the set temperature.

Auto-tuning will not start if a sensor error is
present, and if a sensor error occurs during tuning,
the auto-tuning process will stop.

Auto-Tuning In Progress Tuning Complete

Parameter Reset

" Jrnrc D@ X @ XN g
chl | ®®]  B45 , b
sV -
:::-",n sy Initializing :,-, :::
ot . for 3 seconds
Operating screen
iy ooJrnc .
Fanl Cau /A Caution :
H i "HB80 * All settings will be restored to
- . - factory defaults.

Logo display screen Please proceed carefully.

Error Display

Operating screen

H _ . IT T | Thesensoris # )T o IC T | The sensor wire is
DR disconnected or the DO X short-circuited.
ANt wire is broken. R Yy Y x ] Please check the
e Py X wiring.
INYIYIYIY] Displayed when ) Displayed when analog input
7007 analog input signals Ll signals such as mV, V, or
N T x T x suchasmV,V,ormA | s1 =y mA fall below the minimum
N exceed the input NN input range.
lourt A range. lourt AN
L e
£ Displayed when the external digital input is set to the Start/Stop
5“'.'"'. a :.'l function and an external input is present. All outputs will be turned OFF.




Alarm Output 1 Alarm Release
Deviation Temperature Setting
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| |
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Current Current
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] _,’ & E’ Current or SSR Output ] J' - E Current or SSR Output L o _l' - 3 Relay Lt o J' - 3 Relay L’l E "JapanesestandardPﬂOU :E : :'3 Auto-Tuning Function Current Temp
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p—— = — . r ™ » ™ 4| o L L
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i [ IC| SSRON/OFF Control ) SSR ON/OFF Control Fl. .. l'l‘ R :Elvt/i?:;m H - L’ - T'E‘Tt/l;‘t"avﬁm afterward T "—'L Riibimsinin : :' :""' Digtal Input 2 Input Type LL P v . 9
(Available with OUT1, OUT2) (Available with OUT1, 0UT2) T :ﬁ o PR 5 tl'l.tl S nk L ,‘NTUOK(LowRangeJ - A @ ju| Nomaopen Used when the controlled device frequently repeats ON/OFF
ensor Error L - X . . . . .
s om id bk L 2ok ionrange | VB[ oL omeos operations causing problems (e.g., refrigeration units, compres-
[l 1 ) | | LoopError leelaier s i 3 | . . . .
P d ssovosmen P d)sovormen R OutptEron [ AT - B IO e e sors) Protective function for machinery during momentary power
= T YT ooCu o 1 Ly ) _— = d i
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WL d) e RS WS LP d) e oo @ [ YE G veron @ | YL e s L@ [ | rermaceee o o o Ex et Tmperature: 25,0 & Seting: 130,
m (XN @ None I -"‘ 1010V nput 3 1 1 d F Setting: 1.0C
@ N~ @ nQ LG @ no % U‘ "_‘ ” :",.' " :. Temperature Unit D” F D,Lk When does the output turn ON?
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Current PID Control | Current PID Control | m X 50| Nore PID Operation Type C . - - - .
PLAPH B o T presmmem e @ Ol ol @ H 2 : @ [F G E Jroscpeaton [ _%f]~ /N Caution: When using SSR for on/off control, a Zero-Crossing
e PR oz s e A : 5 ) E Analog Scale Function Use SSR must be used to reduce noise generation
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larm Output 2 Low Limit Alarm . ) . .
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v v Dislayed only when slarm type s set { SR T A s 3 the control variable, enabling PID-like control
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Alarm Output 1 Output Direction

For on/off PID control, when the heating and cooling output
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Proportional Bandwidth

éé Pb geasr(vgbs'lgel(lcomro\ Output 1) PID Proportional @E Pb goo\d\r;gbs'gel(fontmloutpulW)PIDPropomunal m 10| Notused ’- Analog Signal Scale Decimal Point OUT2 are SeleCted, it should be set to 5‘1 Pd, and when OUT3 and
and (Pb) Setting and (Pb) Setting ‘ | )
Displayed only when control method Displayed only when control method - llx) Sk Start/Stop Function a L | Position OUT4 are SeleCted' it should be set to '
] F { I - - -, - - - - : [ : i )
H setto g;’ﬁd ‘ﬁ,’:'ﬁ[ . i setto g;;d :_q’!;"'d " A —— i £ Bl omrestpucion H When using a relay for PID control, the minimum ON/OFF time
P4 APdlrLPd P4 APdlrLPd @E —————————————————————— e Sestutesestee, Rt ol L. varies depending on the control period (CPT).
Current Output 1 Hardware Current Output 2 Hardware L§ £ L] AutoTuning Function o &t o f BandSetting .
Al nl s St # e Dalx] - If the CPT is less than 5 seconds: 0.3 seconds
) | Heating Side (Control Output 1) PID Integral ) | Cooling Side (Control Output 1) PID Integral ol ol - 70 1 970 97| Auto/Mancal Mode Suitch Y/ )
": g | Timemsetting k g | Time(mSeting I 7)o 57 0|1 ST pr— LEL0 - If the CPT is less than 10 seconds: 0.5 seconds
Displayed only when control method Displayed only when control method i) ‘j urren ] f|curren LIL. AL e .
. Sy PSP . 5y PASCFPA Ll olit {5 ouL doms - S 00 - | amp Temperature Change Settin - If the CPT is 10 seconds or more: 1 second
X d . d igital Inpu unction Setting . . . .
e F_n , ; e F_n ﬁﬁ" ; bl 2 coent b coren - e PO S AT S sy e When using an SSR for PID control, the minimum ON/OFF time is
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Time (Td) Setting Time (Td) Setting - ). | Current = Current = (] o : '.'t [N ) ) Caution:
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; e -7 ' P Loop Error Detection Temperature 1 : ;
Heating Side (Control Output 1) Steady-State Cooling Side (Control Output 1) Steady-State ETE AR TR | T | =00 3 Vb L | setting i reduce noise generation.
' 5 k Offset Compensation ' S k Offset Compensation A ? ! el " ! l'lul_.b MultSV input 2 Iy
Displayed only when control method Displayed only when control method ! ] r :
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(Heating Output, Cooling Output) For on/off control, when the heating output and cooling output hardware i A sy | I M < protels
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* menus are changed, be sure to recheck the values of other menus set beforehand. selected bV function. You can select the control OUtpUtS from In the control method selection menu ‘j@ when OUT1 and OUT2 are Cament
[P "Output Hardware Selection (OUT1/0UT2/0UT3/0UT4): OUT1, OUT2, OUT3, or OUTA4. ) I LJILL) oo o Ak
YT This menu selects the output hardware channel. Depending on the selection, the control Selected, |t ShOU|d be Set tO 5 " |, and When OUT3 al’ld OUT4 are =
) [ = method for heating/cooling outputs may be reset. Auto-tuning will be stopped if it s in progress. .
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P4 *teating/Cooling Control Method Selection: e S ! Integral Time
o e ok R e Tenperate | W | SRR | RN | ourseely | oy On/Off Differential Temperature Setting Integral time refers to the time it takes for the integral action
S *INpUt Sensor Selection: This menuchanges the input sensor type, The folowing menus il be reset erirelerrTen possbe Posshe If the relay output repeatedly switches ON/OFF too frequently, the output alone to achieve the same manipulated value as the proportional
N oo C : action. With proportional action alone, the target temperature is
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Temperature _Function riimit  Upper Lt Upper Limit Lmi — Pont on (Control Output 2) mp | Qurentouput | Cutentoutput | oy : occur due to external noise. To prevent this, a fixed interval is set action integrates the magnitude of the deviation and adds it to
[P P I Temperature d SSRd d SSR it HRezy || OursiREsy ) ‘ L A A
no b f Controller PD Control sl | " possbe between ON and OFF output operations to protect the device's contacts the manipulated value, helping the current temperature reach the
Proportional Alarm Output T Band Setting RampTemp.  LoopError  NO t
a o Change  Detection Temp. Tuni e

and related components. target temperature.

on  Deviation



* |f the integral time is too short: regular oscillations may occur.

* If the integral time is too long: it is difficult to reach the target temperature or
it takes a long time.

* If the integral time is zero, the integral action does not occur.

ﬂ Derivative Time

Derivative time refers to the time it takes for the derivative action
alone to achieve the same manipulated value as the proportional
action when the deviation changes at a constant rate. The derivative
action monitors deviations caused by sudden disturbances, and
when the difference from the previous deviation is large, it increases
the manipulated value significantly to respond quickly to the
disturbance.

* If the derivative time is too short: the response to disturbances will be slow.
* If the derivative time is too long: regular oscillations may occur.
* |f the derivative time is zero, the derivative action does not occur.

Steady-State Error Compensation

This is applied when only proportional (P) control is used. With
proportional control alone, the system cannot reach the target
temperature and results in a steady-state error. This menu allows
you to compensate for the deviation.

Target

150°C
$ Temperature

140C

Steady-State Deviation

* Perform Steady
-State Deviation Compensation 10C

SSR Cycle PID Control

SSR Cycle PID control uses a Non-Zero-Crossing type SSR and
adjusts the number of ON/OFF operations per AC power cycle based
on the control output. Compared to phase control, Zero-Cross AC
power control reduces switching noise, and since the control cycle is
not fixed but varies at an optimal ratio, more precise control is
possible.

For cycle PID control using SSR, both Non-Zero-Crossing and

Zero-Crossing types of SSR can be used, as long as the response

time is within 1 ms.

/\ Caution : Since the zero-cross point of the load power must be
detected within the device, when using a Non-Zero-Crossing
type SSR, the device operating power and the load must share a

common power source.
Controlh ‘ ‘ [\ A A \ >
Output ] U

OFF | OFF

60%
(3:2) |_ON

Input Power
Controlh(}‘(\‘(}‘(}‘(\‘4}‘(\‘
Output | g

50% ! !
(1) [LoN |

Input Power
Control ANA N
Outputw VY U
40% |
(2:3)| oN

SSR Phase PID Control

SSR Phase PID control uses a Non-Zero-Crossing type SSR, and
based on the control output, it adjusts the phase within a half cycle
of the AC power to continuously control the power supplied to the
load. In general, a power controller can be used for phase control,
but it tends to be expensive and bulky. Instead, a low-cost SSR can
be used efficiently. For phase control, the heating and cooling
output hardware must be selected as OUT1 and OUT2.

In the control method selection menu[f &£ ][5 PP dmust be selected.

OFF 1 OFF i ON i ON | ON | OFF | OFF i ON i ON i ON

ON | OFF OFF | ON ON

OFF | OFF | OFF

Input Power

Input Power

)

Zero

5 3
OFF OFF Frle} Frle ¢ o

|
Control Output 10% ! Control Output 10%! Control Output 50% ! Control Output 50%! Control Output 90% IControl Output 90%

/N\ Caution : When using SSR for phase PID control, an SSR that
supports Non-Zero-Crossing must be used (response time within
1 ms).

/\ Caution : Since the device must detect the zero-cross point of
the load power internally, the device operating power and the
load must share a common power source.

Common Power Supply

Isolated Power Supply

R i oo
« AC220V
/ POWER

Power
Terminal

Power
Terminal

input : DC3V or mor
Output : AC220V

Input: DC3V or more
Output : AC220V

N[O [

UT1

[o]
SSR Output SSR Output

=N [O0O

Non ZeroCrossing SSR

Current PID Control

Current PID control efficiently stabilizes the current temperature at
the target temperature by adjusting the 4-20 mA current output
according to the control output. The output current is controlled as
a continuous analog output. For current PID control, the heating and
cooling output hardware must be selected as OUT1 and OUT2.

In the control method selection menu must be selected.

/\ Caution : When using current output, the load resistance must be
500 ohms or less.

Current Output(mA)
Maximum Output Current AH

Non ZeroCrossing SSR

Minimum Output Current Alo

Control Control > Manipulated Value(%)

Output 0% Output 100%

E Current Output Maximum Value Setting

This is the current output value when the manipulated value is 100%
during current PID control.

Example: If A.HI = 15.0 mA, the current output at 100% manipulated
value is 15.0 mA. [RLgCurrent Output Minimum Value Setting

This is the current output value when the manipulated value is 0%
during current PID control.

Example: If A.LO = 5.0 mA, the current output at 0% manipulated
value is 5.0 mA.

PID Operation Type
g PID Operation Type Setting

/\U[\ Overshoot Occurrence /\\/\ Minimize Overshoot

Tuning Complete

In FAST mode, the system reaches the target temperature more quickly,
even if slight overshoot occurs.

In STANDARD mode, the system minimizes overshoot while reaching the
target temperature.

PID Tuning Temperature Setting

No-Overshoot Tuning Deviation Temperature Setting

During auto-tuning, this setting allows tuning to be performed at a
temperature below the set temperature by the value of the no-over-
shoot tuning deviation, so that the current temperature does not exceed
the set temperature. After tuning is complete, the temperature then
rises to the set value (This does not apply when both heating and cooling
are used simultaneously.)

Tuning Complete

Set During Heating Set During Cooling
Temp Temp -
Tune /J . l Tune L T
Temp Temp

Tuning Complete

PID Tuning Temperature Setting
Band Function Setting

When both heating and cooling outputs are used, a control region between heating and
cooling can be defined. If the setting value is O, the band function is not applied. When
set to a positive (+) value, a neutral zone is created where both heating and cooling
control outputs become 0%. When set to a negative (-) value, an overlapping zone is
created where both heating and cooling controls can be active simultaneously

Tuning Complete

Heating: PID Control, Cooling: PID Control

Temp Temp Temp
Cooling Control Coaling Control Cooling Control
PID PID ! D

Temp Temp
Set set

oc Control || o Control Control
% “00%. Output Output 0% J00% Output
When the ] "+ setting: 0% control  setting: Overlap zone for
e 00 B A S R R

Heating: PID Control, Cooling: ON/OFF Control

Temp Temp
Cooling Control Coolin g Control Cooling Control
ON/OFF ON/OFF ON/OFF
@y DIF
oN oF OFF Deviation
Temp | LOFF Deviation || Temp BAND |
Set Heating Set BAND Heating Heating
Side Side Side
Proportional Proportional Proportional
.y Band , Band , Band
Control Control Control
0C 0C 0C
0% 100% Output 0% 100% Output 0% 100% Output
When the b [ ] 0 H d "+ setting: 0% control (| 'q o ' setting: Overlap zone for
setting is 0 ] W zone near settemp LS00 heating/cooling near set temp
Heating: ON/OFF Control, Cooling: PID Control
Temp | Cooling Temp [ Cooling Temp [ Cooling
Control Control Control
PID PID PID
Cooling 'Cooling Cooling
Side Side Side
Proportional o Proportional | | OFF Proportional
Band Temp BAND Band Temp B, Band
OFF Set BAND | Set Ton
ON B @ DIF
oN _ Deviation
0C Control [} Control 0C Control
0% 100% Output 0% 100% Output 0% 100% Output
Whenthe () q d L’ P £’ “+' setting: 0% control () I _ _f| - setting: Overlap zone for
settingisO [0 90071 U0 970970430 | zone near set temp U0 97970430 | heating/cooling near set temp
Heating: ON/OFF Control, Cooling: ON/OFF Control
Temp Temp Temp|
Cooling Control Cooling Control
ON/OFF
ON/OFF Cooling
0 DIF Control
Deviation ON/OFF
2 DIF oFF Temp
Temp Deviation | | Temp BAND &
Set | OFF DIF Set BAND i ol I
ON _Deviation ! HAND
OFE: DIF OFF
oN _ Deviation f
i
I
Control Control ot
0C o[ ot e
0% 100% Output 0% 1009% Output 0% 100% 0% 100%
Whenthe [ ‘q o o | '+ setting: 0% control [), q | - setting: Overlap zone for
settingis0 |4 Nd b S zone near settemp | S0 AW LN heating/cooling near set temp

Ramp Function

The ramp function is used to prevent sudden temperature changes
when the set value (SV) is changed. It is mainly used in applications
where such changes could cause issues with the controlled object.

Set Value(SV)

Set Temp Change Pattern

h dA i ;
ange Y A ! Ramp
Set Temp i Temp Change
! -
| _-f ﬁvof
Current i
Temp |
Current 3
SetTemp — — Time
Function Start
s~ i F'r | Ramp Temperature Change

This is the temperature value added or subtracted from the set tempera-

< R Ch
Cycle Time

ture at each ramp interval when the ramp function starts.

Ex) Ramp Change Temp = 57, Current Set Temp = 10°C, Target Set Temp = 507,

Ramp Interval Time = 1 minute

= The set Temp increases by 5C every 1 minute, and when it reaches 50°C,

the ramp function stops.

Ramp Change Time

e

This menu is used to change the set Temp by the ramp change Temp at
the specified interval after the ramp function starts.
If the setting is 0, the ramp function will not operate.

08 Alarm Output Description

(Alarm Output 1, Alarm Output 2)

The outputs of this product are selected by hardware according to their
function. Alarm outputs can be selected from OUT3 or OUT4.

g‘j&m mp | OUT3 ||OUT4
Relay Used Relay || Relay

é'j{;ﬂtz mp | 0UT | 0UT4
Relay Used Relay || Relay

High Limit Alarm

This can be used when menu [fF 4P| is set to

An alarm is triggered when the current temperature exceeds the set
high limit alarm Temp. After the alarm occurs, the temperature must
drop by the AdF setting value for the alarm to be cleared.

The high limit alarm Temp is set in menu
Low Limit Alarm

This can be used when menu [k %7is set to| ALl

An alarm is triggered when the current temperature falls below the
set low limit alarm Temp. After the alarm occurs, the temperature
must rise by the AdF setting value for the alarm to be cleared.

The Low limit alarm Temp is set in menu
High/Low Limit Alarm
This can be used when menu is set to

An alarm is triggered when the current Temp exceeds the set high
limit alarm Temp, or falls below the set low limit alarm Temp. Both
high and low limit alarms can be used simultaneously.

Current Temp
Temp

AdF Alarm Differential

©~ | High Limit Alarm Low Limit Alarm High Limit Alarm

Low Limit Alarm

Sensor Error Alarm
The sensor is disconnected or the wiring is broken.
The sensor wires are short-circuited. Please check the wiring.

For thermocouple sensors, if the cold junction compensation
sensor malfunctions, this alarm will be displayed. Please
contact the manufacturer for service.

When analog signals such as mV, V, or mA exceed the input
range, this alarm is displayed.

When analog signals such as mV, V, or mA fall below the input
range with too small a signal, this alarm is displayed.

Loop Break Alarm

When the manipulated value is 0% or 100% for heating or cooling
devices, temperature changes are expected. However, if there is a
problem with the output device, temperature may not change, which
should be considered a fault.

Loop Error Detection Temperature

This sets the temperature range that must change within the
detection time once the loop error detection function starts.

Ex) Loop error detection time: 5 minutes, Loop error detection temperature: 2°C

= If the manipulated value is 0% or 100% and there is no temperature change
of 2°C or more within 5 minutes, an alarm will be triggered.

Loop Error Detection Time

This sets the detection time for loop error detection. If, when the
manipulated value is 0% or 100%, the temp does not change by the
set detection temperature within this time, an alarm is triggered. If
the setting is O, the loop error detection function is disabled.

Detection Time Detection Time
Manipulated Value 100%

Detection

Manipulated Value 0%
u i

B use At 4d

Set to - | After alarm occurs and alarm is cleared, the
n ) '
corresponding alarm output turns OFF.
Setto| ME&| Afteralarm occurs and alarm is cleared, the
corresponding alarm output remains ON.

= Power must be reapplied to clear the alarm, and when the external digital input
is set as alarm reset function, the alarm can be cleared by operating that input.

OFF OFF OFF

Alarm
Occurrence

Alarm
Occurrence

Alarm
Occurrence

Alarm
Occurrence

Alarm
Occurrence

Alarm
Occurrence

Hold Function NO Hold Function YES



Alarm Pass Function Terminal Wiring Method NO Address Description Range Unit | Output Value = o .
9 ofopri00 [1[uPT100 TR 14 Diemension and panel hole sizes
witch Usage According to Digital Switch Function Settings 21TCK 3|TCN
yAl] Use Pﬂqq S 4|TCT 5|TCJ Thermocouple (Unit : mm / error : £0.5)
N . ) i i 6|TCE '
Set to Even when the initial alarm occurs after power is applied, When Set to Start/Stop Function Select Switch Use | o 300002 | 0001 Sensormput Type (B4
the corresponding alarm output turns ON. When Set to Alarm Reset Function Push Switch Use e 9 [0~100mV 12 o~5g Vohage
L . . i i i 11/1~5mV 12|0~10V.
Set to Even when the initial alarm occurs after power is applied, When Set to Auto/ManuaI.Mode SwFtchlng Select Swltch Use | —oo B
= the corresponding alarm output does NOT turn ON. When Set to Auto Tunlng FU”Ft'On Push SW'T[Ch Use | - o 300003 0002 | Current Setting Temperature | ot nror ror o ompersre svied | C
When Set to Multi-SV Function Select Switch Use o o 300004 0003 Heating Control Amount 0.0~100.0 % 600"
. N\ . . © X n A N 300005 0004 Cooling Control Amount 0.0 ~ 100.0 % 100.5 <
Upper Limit Alarm N - - Select switch is a form where the signal is continuously maintained when the 300006 0005 | System Status Bit(100016-100001) | __Func 002 : Read Discrete Inputs -
\/\_/ user turns on the switch, and Push switch is a form where the signal is not gggggg gggg smemsri;usdsu&ooozsaooom FuncOX%z :5%??(.0,,‘,59;?9 Inputs i 25| B
R . . odel Name X . g S
When Pass i <6t 10 YES maintained after the user presses and releases the switch. 300005 | oo Node Nome 0a030(0 0] g = g
ClTaE &l B2 B3] sets the function of the external switch. R o Model Name 0-0000 B <
+ + + 15bit 14bit 13bit 12bit 11bit 10bit 9bit 8bit. 7bit 6bit 5bit. 4bit 3bit. 2bit. 1bit Obit. m
After power  Alarm occurred, Alarm occurred again, : This switch i 300006(0005) System status bt [ 237 | 1 | o8 | 0r | s | oor | | o | ooy | e | mor [ o | e | or | o | i (912 )
is applied but output did not turn ON so output turned ON NO: This switch is not used. e stous it | T5bit ! T4bit ! T3bit ! T2bit ! Tibit ! T0bit ! Sbit ! 8bit | 7bit ‘ Gbit ‘ Shit ‘ Zbit ‘ 3bit ‘ 2bit ‘ bit | bt | -

- 3 | Start/Stop function: When Stop is selected, all outputs turn OFF and 300007(0006) System statusbit [ X [ X [ X | X | X | X [ oo | cows | oo | oows | ooms | oooe | oovs | oaee | oo | oo |

Output Direction Setting "STOP" is displayed.

[ Func 0x03 : Read Hoding Registers ]

r ) I Alarm reset function: When the alarm output is ON, pressing the
Use switch turns the alarm output OFF. P P ¢ You can read the Regulator Settings menu.
Set to Normal: OFF, Output: ON when alarm occurs. Autto—tluning fupcticicn: Auio—turtw‘ing istthe| p())rocests_ of ILnding.tSl;itable [ Func 0x06 : Write Single Registers ]
control parameters for automatic control. Operating the switc _ . )
Setto Normal: ON, Output: OFF when alarm occurs. toggles%etween tuning start and stop. P 9 You can change one item at a time from the regulator setting menu.

09 Current Transmission Description Auto/Manual mode switching function: Auto mode automatically [ Func Ox10 : Write Multiple Registers ]

. . ’ calculates the control output for precise control. Manual mode allows ) . ) )
(Transmlssmn output 1, 2) the user to set the control output directly. You can change several items in the Adjuster Settings menu. 15 Others

} : } ! 1 q Multi-SV function: Allows setting of up to four stages of set NO Address Description Range Unit | _Output Value
UL ALk :
The output of this product is configured by selecting hardware -- temperature, from Set Temp 1 to Set Temp 4. 400001 0000 Sensor Information Func 0x04: Read Inputs Registers 0:DPT100 SETE e S on

. . ‘300002 refer to item
according to each function. B sv1 sv2 sv3 SV4 400002 0001 PID Operation Type 0 Standard operation, 1 :High-speed operation 0 Standard operation

Alarm output can be selected from OUT1 or OUT2. INTINZING N 2 NTING 400003 0002 | NO Output Deviation Setting 0.0~300C [ 0.0C

* For temperature resistance elements DPT100 and JPT100 sensors:

AR 400004 0003 Multi SV1 Accordingtoinputsensor ) ) i
et Tramemisson o o = OPTIO0PTI0D - 1999400 All three wires must have the same material and thickness.
ol » il g 400005 | 0004 Mol sv2 KL e e * For th leK,N,T,J,E : Use th [ h
Cltent mode sed ssRruaRossble || SSR e posie Tl 50-989CNTC g 200-2500C 0 or thermocouple K, N, T, J, E sensors: Use the same wire as the
400006 0005 Multi SV3 mV:00~1000mV /0~5V:000~500V H i i i
: ; ) sensor or a dedicated compensation wire for extension.
If there is no external input signal, 400007 | o006 Ml SV o200 o o 060 * . o - :
Current Transmission i vz the device operates based on the SV1 setting value. el " For NTC sensors: Use 2P shielded wire for extension.
Output 2 » o P L p 32 T D I D <n T n:.' 400008 0007 Heating Flow Rate Control Amount. Heating flow mode control amount % 0
Current module used . . 3 .
SSR drive possible SSR drive possible . ! Sets the input type of the externa| SWItCh. 400009 0008 Cooling Flow Rate Control Amount Cooling flow mode control amount % 0 :
" L), 'H’ L/.L ‘L L2 ‘ P yp 400010 0009 Heating Control Output Nurber OUT1/0UT2/0UT3/0UT4 OUT1 A Warning
— | -Norma switchi ssed 400011 000A Cooling Control Output Number OUT1/0UT2/0UT3/0UT4 ouT2 Soldering is recommended for the extension area. Poor extension connections
Current Temp Transmission Whensetto -Normally ON, tums OFFwhen the switchis pressed. 400012 0008 Alarm Output 1 Number OUT3/0UT4 ouT3 o . ) - :
L 200013 000C A Outout 2 Namber OUT3/0UT4 OUT4 may cause sensor malfunction due to moisture ingress, so please be cautious.
Whensetto :Normally OFF, tums ON when the switch is pressed e , . . e
Use ‘,q": - 5‘ Set to ‘ ,'JH:: ‘ Current Temp can be transmitted as current. g , - 400014 000D | Power Transmission 1 Output Number OUTT /0UT2 NO Product malfunction caused by sensor extension work is not the responsibility

400015 000E Power Transmission 2 Output Number OUT1/0UT2 NO . ; )
121 ts d oth 400016 0008 Heating Control T [ ——— of our company. It is recommended to order the sensor in the desired length
L 1. [x] eating Contro e . y :SSR on-off | . PR . .
Ex) nput sensor an ers 9 ki SOk DG Do 1 SSRomoffPD contro during initial manufacturing whenever possible.
con anvoffcontol/6:

-200.0°C -50.0°C 100.0°C  250.0°C 400.0°C 400017 0010 Cooling Control Type 0:SSRoff control
] . . . . Relayonroff PDcontrol
Current Temp Th|S menu is fOr seleCtlng the InpUt sensor. 400018 0011 Heating Temperature Deviation 0.1~20.0 1.0

) ) : : : ; 400019 0012 Covling Terperature Devation 0.1~20.0 1.0 Memory Error Display
L e eee e
4mA 8mA 12mA  16mA  20mA 400021 0014 Cooling Output Delay Time 0~1999 sec 0 [T . . .
; = is displayed when abnormal data is written to the non-volatile
Set Temp Transmission nstrument. 400075 core Garacmmtes 0120 e ;8 ’meEmC)ry' ‘inside tpheyproduct or when it is damaged due to strong external noise
Ex) Measured temperature: 20°C, Temperature by precise instrument: 22°C zggggg 881; Heating Dead Band 8~§88 :E 18'3 )
i : o ] ) o Cooling Dead Band ~30. 0. P ; . .
Use JF - 5‘ Set to ‘ SHE ‘ Set Temp can be transmitted as current. = If a Lor correction value of 2°C is entered, the current temperature will be displayed as 22°C. 200026 0019 Fooing moga e 0-9999 sec 0 When this display appears, pressing the # key will reset the settings to the
. . ) ) ; . . . 400027 001A i ] 0~9999 0
When the ramp function is in use, the changing Set Temp is transmitted. Ml Thls menu.changes the dlsplay unit bas.ed on the input sensor. It B o gt e 0-9999 sec 0 factory default values.
Control Output T o is only available when the input sensor is set to a temperature 400029 001C Cooling Dervative Trme 0~9999 sec 0
ontrol Output Transmission ; ; 400030 001D Heating Normal State Offset Correction -30.0~30.0 T 0
P sensor, and you can choose between Celsius and Fahrenheit. 400031 001E Cooling Norma State Offset Correction -30.0-300 < 0
D i) . . . 5 . 400032 001F Heating Current Output Upper Limit 0~20.0 mA 20.0
Use H'ﬁ ”© 5‘ Setto ’l_ I'U.'.!':‘ Control output can be transmitted. 1 3 Commun|cat|on Descr|pt|on 400033 0020 Cooling Current Output Upper Limit 0~20.0 mA 20.0
400034 0021 Heating Current Output Lower Limit 0~20.0 mA 4
. * RS485 MODBUS RTU protocol is built-in. 400035 0022 Cooling Current Output Lower Limit 0~20.0 mA 4
10 Analog Scale Function : -
* Asynchronous 2-wire half-duplex communication method / Communication distance: 400036 0023 | Aerm Output T Alarm Time | oposrimtctment [1Loverimtam Upper limit alarm
The Analog Scale Function expands or reduces the analog signal input within 1.2 km 400037 0024 | Alarm Output 2 Alarm Time {3:Sersoremerauput/ Looperoroput Lower limit alarm
value to display it within the specified maximum and minimum values. * Communication speed: 1200 / 2400 / 4800 / 9600 / 19200 Bps 400038 3 Alarm Output 1 Alarm Hold 0: Not held, 1: Held (in use) 0: Not held
. . . . . . . . : : :
Use  Can be used when selected as. * Start bit: 1 bit, Stop bit: 1 bit, Parity bit: None, Data bit: 8 bits e e YT T O e eee] RS
Yol (007 O-SH (-5H 0408 @2AR MIAA [ Func 0x02 : Read Discrete Inputs ] 43004 o008 ot Uy e T e — I W S Vo e
n (] A ] s LN Simple information such as controller status can be received in bit format. 400043 002A Alarm Output 2 Upper Alarm Info 400004 Refer to Multi SV ‘C_[Multi SV Max Value
Input Sensor  g~100mV 0~5V 1~5V 0~10V 0~20mA 4~20mA 400044 0028 Alarm Output 1 Lower Alarm Info 400004 Refer to Multi SV C_|Multi SV Max Value
Voltage Voltage Voltage Voltage Current Current NO Address Description Range Unit | Output Value 400045 002C Alarm Output 2 Lower Alarm Info 400004 Refer to Multi SV ‘C_[Multi SV Max Value
100001 0000 Sensor Open Error 01 400046 002D Alarm Output 1 Hysteresis 0.1~20.0 T 0.1
Use "-',[,' F‘ Set to ‘ ur ‘-;‘ Analog scale function can be used. 100002 0001 Sensor Short Error o 200047 00zt Alorm Output 2 Fysteresis S L M < 01
= XS e o 100003 0002 Cold Cor S 0/1 Alarm Output 1 Output Direction - Normal Open, 1 : NormalClose | 1 : NormalOpen
26 [y} L Thisis th f : h : | fth I : | 100004 0003 ° JuncmﬂAuto Tuning ey 0: Not Tuning / 1 : Tuning 400049 0030 Alarm Output 2 Output Direction 0: Normal Open, 1:NormalClose | ‘C | 1:NormalOpen
. ) ru] Thisis the menu for setting the maximum value of the analog signal. 100005 0004 | Heating Side ON/OFF Output 0:OFFX/1:0N 400050 0031 | Transmission Output 1 Transmission Type ] ] 0 Current Temp
T Thic . ' . 100006 0005 | Cooling Side ON/OFF Output 0:OFFX/1:ON O Current Temp, 1: Set Temp
This is the menu for setting the maximum value of the analog signal. 100007 0006 ‘Alarm Output 1 0 OFFX/1:0N 400051 0032 | Transmission Output 2 Transmission Type ,2: Control Amount 1:Set Temp
_ 100008 0007 Alarm Output 2 0:OFFX/1:0N 400052 0033 Transmission Output 1 20mA Data 400004 Refer to Multi SV °C_|Multi SV Max Value Y ifi i i i
ci i is the value that is expanded or compressed when the analog signal input is ,' ,' ) H 100009 0008 Temp Unit Celsius 0: Not Celsius / 1 : Celsius 400053 0034 Transmission Output 2 20mA Data 400004 Refer to Multi SV ‘C_[Multi SV Max Value % The above speC|f|cat|ons =Ry be ChanQEd without any notice
- 100010 0009 Temp Unit Fahrenheit 0 : Not Fahrenheit / 1 : Fahrenheit 400054 0035 Transmission Output 1 4mA Data 400004 Refer to Multi SV ‘C_|Multi SV Min Value for performance enhancement. Please make yOUrSElf fU”y
oo ; ; is[CHy ] 100011 000A Start/Stop 0:Stop/1:Start 400055 0036 Transmission Output 2 4mA Data 400004 Refer to Multi SV C_|Multi SV Min Value familiar with and follow the above precautions.
A is the value that is expanded or compressed when the analog signal input is ) L 100012 0008 Alarm Release Input 0 Nonput/ 1 : Release Input 288823 882; RS485 Communication Address 1200/2400/1853?9600/19200 95100 p
T 100013 000C Auto Mode 0: Not Auto / 1 : Auto Mode RS$485 Communication Address S
Analog Signal Input 10mv~ 90my 100014 000D Manual Mode 0: Not Manual / 1 : Manual Mode AL Higiie Sensor Input Compensation 0-Not Used ;?S(i;g/;tioé.oA‘angset 00 u Warranty perlOd. One WEEIr from the date of pUrChaSE‘
_ : / \ 100015 000E Multi SV1 0 : Not Active / 1 : SV1 Status 400059 003A Digital Input 1 Function 4 Auto/Manual, 5: Auto Tuning, 6: Mult SV A : Start/Stop B Address : (Street address) 56, Ballyongsandan 1-rp, Jangan-eup,
Displayed Value After Applying Scale f Y 100016 000F Multi SV2 0: Not Active / 1: SV2 Status ‘ 0: Not Used, 1: Start/Stop, 3: Alarm Reset, - »
0 ~ 5000 100017 0010 Multi SV3 0: Not Active / 1: SV3 Status AOIOEY 0038 Digital Input 2 Function 4 Auto/Manual, 5: Auto Tuning, 6: Multi SV A 2: Alarm Reset Guang-gun, Busan, ROK
. ) ) L . 100018 0011 Multi SV4 0: Not Active / 1 : SV4 Status . 0: Not Used, 1: Start/Stop, 3: Alarm Reset, . | _ i _
This menu sets the decimal point position of the displayed 100019 0012 | Heating Control Use/Not Use 0 Not Used/ 1 : Used 400061 SUES Digital Input 3 Function 4 AutoManual 5: At Turing 4 Auto Tuning (Land-lot address) 901-1, Ballyong-ri, Jangan-eup,
value after expanding or compressing the analog input 100020 0013 Cooling Control Use/Not Use 0:Not Used/1: Used zggggg gggg g!g!ta: :nput ; :nput Ppe 0: Normal Open 1+ NormalOpen Gijang-gun, Busan, ROK (46034)
signal using the scale function 100021001 | parm Dutput ] Lse/ ot e 0 NotUsed /1: Useq 400064 | 003F | Dijtal nput 3 Input Type 1 : Normal Close ' i
’ IHololoz2 oo Alarm Output 2 Use/Not Use 0 Not Used /1 Used 400065 0040 Temperature Display Unit 0: No Unit, 1: Celsius, 2: Fahrenheit 1: Celsius * Product service : 070-7815-8289
. . . . 100023 0016 Transmission Output1 Use/Not Use 0: Not Used /1 : Used 400066 0041 Use Analog Scale 0: Not Used, 1: Used 0: Not Used X
11 Dlgltal |nput Descrlptlon 100024 0017 Transmission Output2 Use/Not Use 0 Not Used /1 : Used 400067 0042 ‘Analog Input Upper Limit 400002 Multi SV Reference Vit SV Maximum Value * Customer service : 051-819-0425 ~ 0427
100025 0018 Analog Scale 100026 100025 000000 01:000.0 400068 0043 Analog Input Lower Limit 400002 Multi SV Reference Multi SV Minimum Value o FAX o 051 '81 9'4562
Y lth I . fth I b . 100026 0019 Decimal Point Display Position 10:00.00 11:0.000 400069 0044 Analog Scale Upper Limit -1999 ~ 9999 2000 "
ou can control the general functions of the controller by connecting - ; 200070 0045 ‘Analog Scale Lower Limit 1999 ~ 9999 400 « Email : overseas-sales@conotec.co.kr
an external switch. [ Func 0x04 : Read Inputs Registers ] 400071 0046 Analog Scale Decimal ointPosition 9 oo, 0:0000 NS F ook Inst Twitt Y .T be b ‘Search for Conotec
\ Caution: Simple information such as current Temp, sensor status, and output status 00077 o047 Band Seting 200-700 T 5 o ROl keI, IS, VEUUeR > SEeeelr (e
’ can be received. 2333;3 0048 Lamp Value 0~20.0 0 * Website : www.conotec.co.kr
: . . 0049 Lamp Time 0~5999 sec 0
Although general functions can also be used via the controller's keys, when a [ NO [ Address | Description [ Range [ Unit[ Output Value | 400075 004A Loop Break Check Value 0~20.0 T 0 X Thi | dintheN N font
T ) . . s IS manual was prepared in the Naver Nanum rtonts.
function is set to external input, it cannot be operated using the controller keys. [ 300001 | 0000 | Current Temp | Sensor errer : -5000 | | 400076 0048 Loop Break Detection Time 0~ 1000 sec 0




