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Safety information

Belore operating, please read through the safety information carefully for proper usage
This safety information contains very impoatant information regarding the safely issues so please fallow
these ingtructions at all times, This safety information is composed of Dang er, Warning and Caution.

A Danger

The electric shock may occur in the input/output terminal so please never let your body
and/or conductive substance to be contacted by the input/output terminal,

AWarning

+  you are concerned about the serious troubles such as break down of the product and etc,
please ingal proper proteciive circuit on the outside in order to prevent such incident from
oceurring.

The power switch and fuge are not installed on this product so users need to instal them
sepalately onthe outside. (Fuse rating: 250V 0.54)

Please supply in the rated power supply voltage in oder to prevent this product from breaking
down or damaged.
This is not dedgned as explosion-protective siructure so awid using this product at places

where gas inflammabilty and explosve gases exist.
Do not supply in the power until all wiring is fully completed in order o prevent the product from
breaking down and prevent users from getting electric shock.

Do not disassemble, manufaciure, upgrade and repair the product by yoursef, Doing so will
break down the product, generate the electric $hock and cause malfunction to oceur.
Please turn OFF the product and disassemble the product. Not doing so will break down the

product, generate the electric shock and cause malfunciion to occur.
Electric shock may occur when operating this product so please install this product to the panel
and use it

A Caution

+ The contents of this manual may be changed without prior notification
Please check for correct model type and ecitication

Please check for any damage or abnormeality may caused during shipment,

Please use this product at following range.

Ambient tenperature: =5 ~ 50 °C (when installing them close to each other, max. 40 C) /
humidity : 35 ~ 85 % RH (out without dew conden safion)

Please avoid the places where corrosive gaslespecialy noxious gas, ammonia and ef¢) and
inflammable gas exist

Please do not use this product at places where the vibration or impact is applied directly.
Please avoid the places where liquid, oil, medical substances, dusi salt or iron contents
exis{avoid place of pollution level 1 or 2)

Do not clean the product with the oganic solvent such as alcohols, benzene and ete,
(Use neutial detergenis)
Please avoid the places where huge inductive interflerence exists and places where static

electricty/self noise are generated.
Please avoid the places where heat accumulates due to the direct sunlight, radiation and etc
Please use it at altiude below the 2000 m,

ff the device is touched or contacted by water then short—circuit and fire may occur s please
inspect the device carelully.
With the thermocouple input, please use the stated compensaiion cable. (Using regular

compensation cable will generate the temp erature error)
With the RTD input, please use the cable with less lead-wire resistance and no diference in the
resisian ce among 3-wires. (Using regular cable will generate the temperature error)

For the input signal wire, please avaid from the power line and load line in order to avoid from
the induction noise.
Separate the input signal wire and output signal wire and if sparating them from each oher is

impossible, then please use the shield wire for the input ggnal wire.
For the thermocou ple, please use It as the un-grounding type. (When using the grounding type,
malfunction may occur due to the electric leak age)

When there are too much noises generating from the power, we recommend using the insulation
Trans and noise fiter Noise flter must be mounted 1o the panel or efc that is grounded and
please try to make the wiring of output and power terminal meter as short as possible.

Tightly twisfing the power line meter wil reduce the noise generation
[ alarm function is not set properly, alarmwill not be generated when it should so please check
for the operation before running the product.

When replacing the sensor, please turn OFF the power

i operation frequency is too high (such as proportional operaion and etc) and connecting the
maximum rated load to output relay will shorien the lifle expectancy therefore, please use the
auxiliary relay. We recommend using the SSR output type in such cases.

- When using the electrical switch: Set proportional cycle min 20 sc

- When using the SSR: Set proportional cycle min 1 sec

Do not wite anything to the un-using terminal

Please check the polarity of terminal b &f ore wiring.

When insialling this product to the panel please use the authorized switch or circult breaker
(authorized by IEC 8094/-1 or EC6094/-3)

Please instal the switch or circuit b eaker close to the operator for users' convenience

Because switch or circut breaker is being installed, please make a note on the panel that
operating the switch or circuit breaker will block the power.

Werecommen d the continuous inspection and repairin oder touse it safely for a long period of time.

+ Some parts in this product have lfe expectancy and gets old as ime elapses.

The warranty period is one year including the parts only under the condition where the product
is used properly

It needs the preparation time for contact output when upplying in the power. When applied as
signal to the external interlock circuit and etc, please jointly use the delay elay.

When changing the instrument or f the product broke down, users can eplace with the
prepared product but even suffix code stays same, operation may difer due tothe parameter
difference so please check for the compafibilty and perform such action.

Suffix code

Model Code Information

AX [ —| ' ] Digital tempeature contraller (mut input: K, J, P00 Q)

AX2 148 X96 m

AX3:96 X 48m

Dimension AX4 148 X 48 m

AX7 072 X72 m

O |IN |~ |W|N

SSR + Relayl + Relay2

SSR + Relayl + Relay2 + Relay3

Output selection
4 - 20 A + Relay2

4 - 20 MA + Relay2 + Relay3
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Power supply vo\tage} A | 100 —240 V a.c 50/60 Hz

% Relay output operates as control output, alarm output and LBA output
depending on the internal parameter setting.

Control function and output

« Control type = PID control, P control, O OFF control

+ Auo-tuning : PID operaion by the au:o—tuning

« ON/OFF control : When PV ) SV, it generaes 0 % output When PV { SV, it generales
100 % ouput (Only when control hysteresis is 0]

» Manual rese: : Users se: within the range from C % 0 10C %.

+ Conlrol output operation : Direct adion/Revers ¢ action (selecled by the parameter sefing)

« Control output : Relay outputfvoltage pulse output [SSR output

* Selectel by the parameter setting

1a contact (Resistve load)

« Relay ouput can be selected maximum 3ard -elay cortrol ouputis

FElER displayed as RLY1
«Alarm ouput 2 contacs (ALT, AL2) and LBA ouput are assigned by the
users among RLY!, RLY2 and RLY3
cYe . )
S.S.R oA 12 =15 V dc puse voltage (resistive load min 600 Q)

4—20mA | Accumcey: 05 % of FS, Ripple Vp—p : 0.3 % of FS, Resistive load : Max 600 Q

Specification

Mode! me | oaa | oma | oA | A

Power supply woltage 100 — 240V ac 50/60 Hz

Voltage fluctuation +10 % ot power supply voltage

Power consumption 55 VA max

Ambient temperature -5 ~507T

Ambient hum ity 35 ~ 85 % RH(Bu without dew condersation)

Vibration (resistance) 10 =55 Hz, 075m, X Y Zeach in X Y and Z directions for 2har

Shock (res istance) 300 m/s” to 6 directions each 3 times

Weight 2og | 20g | 180g | 30g | 400g

* Weight included the weight of box

Function and name of each part

@ Process value (PV)
@ Operation indicd ors
@ Set value (SV)

Input
« Input selection : Multi inputThermocouple : K J, IEC584-1), (RTD: Pt 100 Q, IEC751).

* Input sampling time : 0.1 s

« Input impedance : 1M max

« Allowable wiring resistance : 10 Q/ twire max(RTD). but resistances among 3 wires should be same
+ Alowable input voltage : 10 Vd.c

Performance

Display accuracy | 0.3 % of £ES

Thermocouple : 0.1 °C (K2, J), 0.5 C (KI)
RTD : 0.03 C, (0.1 F)

Input resolution

Insulation resistance | Mo than 20 Mg 500V d.c for 1min (Primary termin a=Secon dary terminal)

Dieleciric strengih | 2300V ac 50/60Hz, for 1 min (Primary terminal-Second ary teminal)

Range and input code

® Mode Key
® Up Key
® shil key & Down Key
No Model Information
@ Process value (PV) | Display the current temperature in the operation screen
@ Setvalue (3V) Display the set temperature in the operation screen
* Change the operation screen, increase the set value, move
I A | Up Key 0 perae
to the parameter sefting mode
o | € Down Key +Decrease the set value, move to the parameter setting mod e
= Shift to the set value digits
o | Shift Key *Moe from operation screen — users
*Moe from operator — sefing mode
+Moe from operafion screen — users
o | Mode Key P
+Moe from operator — sefing mode
Light ON with the PID auto tuning
. Light ON with the control outp ut o peration
Operation
@ o Light ON with the Alarmt operation
indicators ) ) )
(AL2) Light ON with the Alarm2 op eration
Light ON with the Loop break alarm operation

Clagsiii Code | Input type Range
cation Celsius(T) Fahrenheit(F)
vi " —100~ 1200 C -148 ~ 2192 °F
Temooouplel M 72 -1000 ~ 500.0 T —148 ~ 932 F
o J 1000 ~ 500.0 C 148 ~ 932 °F
RTD P Pt100 Q 1000 ~ 400.0 T —-148.0 ~ 7520 F

Important function explanation

B Heating/Cooling output action selection

Able to select the reverse action (heating control) or direct action (cooling control)
output by the Lkrd parameter

B PID auto tuning (A.T) function
Aub tuning function measures, compues and sets the optimum PID or ARW constant
automatically. After supplying power in and while temperature is ircreasing, press the

set key(@3 and @ key synchrorously for 2 sec. b begn the auo tuning. When aub
tuning is finished, tuning operation will be ended automatically.

B ON/OFF control setting method

Usually temperature controller performs the temperature control by "PID control method”
which is done by the Pl auto tuning. However, ON/OFF contro method is used when
controling the refdgerator, fan, solenoid valve and etc. When users want to set the
tempeature contoler as ON/OFF control mode, set the setting value of proportional band
as LErn wihin the ‘general setting parameter! Here, H95 (nysteresis) parameter wil be
displayed. Prevent such action to occur by setting the desired ON/OFF action range.

m holik display

When input break (sensor break) occurs or exceeds the maximum te mpe rature “ange, bolf
will be displayed inthe measured value displaying unit.

B Qutput terminal and output signal

+ RLY signal allocation

AX Series has maximum 3 relay cortact output These 3 relay contact outputs are
called as RLY! to RLY3 Please refer © the connection diagram fr the rminal
posion. The contol signal and alarm signal are generated fom te RLY1. Selecting
tre rLY inthe alkr parameter wil yield the control sigral in the RLY1. Selecting tre
C%- intre alkr parameter will able users © select the alarm sigral and make the
output, Users can select the alarm signal and make the output in the RLY2 and RLY3,

B Alarm

* Using the alarm
AX se-es supports 2 independent alarms (AL and ALZ. These ala'ms can al ocate AL
or AL2 signal in the R.Y1, RLY2 and RLY3 and be used. If ala'm signal is not allocated in
the RLY1 to RLY3 then the menu related to the alarm will not be displayed.

« Alarm hold action
ff there is no standby action function, supply the power in then the LOW alarm wil
become ON while temperature is inc easing.
In o-der to p-event the low alarm to become ON duing temperature isincreasing, add the
standby acfion funclion so from the point when supplying in the power to unll the vaue
goes beyond the sef value, it can preventihe low alarmio be operated.

[

[

Using the alarm standby mode
(ANHD=OFF) (ANHD=ON)

Not using the alarm standby mode

« Alarm output LOCK
t the AnoH value is ON, Aarm is not cancelled eveni it becomes the alarm cancel condiion.
If users want to stop the alarm forcedly, please press the o key for approx 2 sec.

B LBA (L.B.A: Loop Break Alarm)

LBA function strts to measure time from the moment when the PID computed value
becomes O % or 100 %. Also, fom this poirt, tis furcion detects heater break
sensor break manipuator malfunction and etc by comparing the changed amount of
measued valle in each set time, Also, it can set the LBA dead band in orcer o
prevent ary maffurcton to happen in the normal control loop.

@ When control output value which obained by PID operation is 100 %,
If the temperature does increase more than L hAu value within the LBA set time,
LBA output will become ON

@ When control output value which ottained by PID operation is O %,
If tre temperature does decrease more than LhAL value within the LBA set time,
LBA output will become ON

B Timeshare cycle control and phase control of Voltage pulse output
When selecting the cortrol output type as SR users will be able to select the types
for voltage puse ouput The imeshare cycle control trns ON/OFF the output by
proportionng the cerain time to an output amourt in cycle. Set the cycle of cortrol
ouputinte [k parameter.

Within the half cycle of power wave shape, the phase control (depending on an output
amound confrols an output amourt by compuirg the output ON phase. However,
when using the phase cortrol, users must use the RANDOM ON/OFF type SSR

Control type Load currert with 50 % of output

50 % of AC LINE cycle

AN AN O O N A N
Phase control I/ I/ I/ I/ I/ I/ I/

AC LINE cycle

A\ JANIVAN
Timeshare \/ \/ \/

cycle control 50 % of control output cycld

Control output cycle
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Supplying in the power atter finish wiring will display the curent e mperature,
Pressing the (& key wil dispiay the set temperature and outout amourt alterratively
on te set value GV) displaying unit.

B User setup mode

User setup mode is the seting mode that sets the set value that is changed by
users frequently such as alarm set valle and loop treak alarm (LBA). It made the
parameter of user setup mode to be displayed on the operator setup mode that
allows users to set easily (divided the setting level).

Set Value(3V) can be set up in the User setup mode (When Suis displayed,
push shift key(°) to change set value) Change set valle by o ° o
key and push@ key.
Symbol LA - " Dok e Default
V) ists niormation isplay oondition| ey
Su | settemperature | EU O ~ 100 % atdltins | EU O %
AL L | Alam 1low value EUO %
AL H i %
Lot Alam 1 high value EU O ~ 100 %or EU 100 %
Al Alam 1 dead zore 9%
id W00 | 0~ 100 % When RLYn | EUS O %
ALCL | Mam 2 low value ) Anissel | EUO %
(temperature unt)
AL2H | Alam 2 high value EU 100 %
A2dh | Mam 2 dead zone EUS 0 %
LBALE | Low break dam tme| O ~ T200% 480
When LBA is set
] . ~ on g0
LhAL |Loogbreak dlam empeaiure| O ~ 100 °C CF) i he ALY 2
LhAd | Loop brekalarmdeas o) O ~ 100 °C (F) 2
1 NO LOCK function
Lol KEY lock {© Openlor seup mock LOCK Ato-unng prohibied  at alltimes 0
2 Operator and user setup mod ¢ LOCK

B Operator setup mode

Operator setup mode is the setting mode that sets the specification of temperature cont-oller
when engineer installs it for the first time. Pressing the@ key and o key
synchronously in the opecation screen or use setup mode wil enter into the operator
setup @ and o keys one more time for 2 sec will retunto the ope -ation screen.

Symbol . . . display Default
PV) lists info mation senaliien o
g (NKol IQ g[;ir;ycfh%udg!:?ma\ points)
Irput condition re gs‘g?ygn‘ﬁceodu‘g;a pdnts) At all imes Pl
I nf e 3 Jthermocouple ‘
Pt CRTDPL100Q
Unl £ | Temperature unt| ‘c / °F option At all imes ofr
dP | Decimal point ONYES) Select decimal point an
OFF(NO)
k! RS | Input compensation | -0 ~ 100(sensar input vaue + BIAS| At all imes i
FILE | Inpu filter ime | O ~ 120 sec At all imes I
SLH | Hgh seting Imiiation | EU O ~ 100 % At all imes 200
SLL |Low setling limiation| EU O ~ 100 % At all imes -0
ol kr [Control ouput type| S,Sr SRl gz e 91 when oulpd seection S5
riY: Relay output Tor2
cc,p | Votage puse I | EOLnd O hen sk SR |y
ouput type FHR {cortiniosly proportioring) conrol output
CE | Contoloutputcycle| 0 ~ 1000 sec vg?e:'girf :z E{YS 2
rEu: Reverse acton fheating contro
CErd | Contol output action e+ Dt acton basing cnto) At all imes rEu
Pld:PID contol
fkra Coriral type P2 P oontol popartioral control] At all imes Pl d
onof : ON/OH- control
PL | Proportional band| 1 (0.1) ~ EUS 100 % Wnen t isnot ONOFF oonr] 300
! | Integral tme |0 ~ 3600 sec With PID contol | 240
d | Derivative time | 0 ~ 3600 sec With PID control &0
Ar | Manual reset | 0.0 ~ 1000 % With P control | 500
HYS | Control hysteresis| EUS 0 ~ 100 % Temperature unit] With ON/OFF control Z
Pa  |Ountamartvit rudbest O ~ 100 % At dl imes on
non: Not using Wnen output
rLY{ |Relay1 property L ¥ erm 1 output seledtion 181 0 2) - ngn
RLZ: Alarm 2 output and oltrisnd
LbA: LBA output RLY
non: Not using
AL L Alarm 1 output ) -
rL3c | Relay 2 property ALZ: Alarm 2 output A alimes AL
LbA : LBA output
non: Not using
AL {2 Alarm 1 output Al al imes .
rLY3 |Relay3 propety, ALZ: Alarm 2 output (Option) Ate
LbA: LBA output
- Alarm 1 mode | %" NOt using
flind (Alarm 1 or 2) ~—L: High alarm T
]—— " Low alarm
A2ad Alarm 2 mode | _[1— : Aarm within range l-—
(Alam 1 or 2 J==[ : Alem notwithin range
RiEY | Aarm 1 type |ALS : ABSAbsolte alarm) | When AL1or AL2| AbS
A2EY | Alarm 2 type |dEw : DEVIDeviation alarm) Rﬁ( S1,et2‘.,n3 ALS
R {Hd | Harm1 sendby mode| oF F = OFFliotusrg the sndbymodel of F
ACHd | Marm 2 standiy mode| @7 = ONusing the standby mode ofF
Al Alarm 1 delay time I
Flaj: Alarm 2 delayy time| 0~ 990 s g
A laH |Alam 1ouput LOCK| of F 1 Alam oulpdt return action of F
AZoH |Mam 2output LOCK| ©7  Aarm ouput maintain action of F

Dimension and panel cutout, connection diagram
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