MT CERNs
Series PID+Fuzzy Temperature Controller

FUZZY PID CONTROLLER

% Artificial Intelligence <Al> Control
Fuzzy+PID Control

s Enhanced Autotunning Method
AT BIAS VALUE SETTABLE

% Multi-Input Type
K/J/PT SELECTABLE

% Alarm Function
15 MODES SELECTABLE

% RUN/STOP Function
OPERATED ON THE PANEL EASILY

s Communication Function
RS-485 OPTIONED

B Guiding of Model /727 n12m

EX. MT-4896-R-RS-mA @ Other / =nx
D @ ® @® 6 Non=Standard
) RS=RS-485
@ Series /7770 CT=Current Transmitter
MT Series Temperature Controller S:PV Resender

@ outline / o 1™

4896=48<W>x96<H> mmxmm ® Input,/ n1oa>
48=48<W>x48<H> mmxmm Non=K/J/PT
72=72<W>x72<H>mmxmm $:\0::,n1A{)V
96=96<W>x96<H>mmxmm VR=Variable Resisfance

20=48(W)x 96(H) mmx mm
21=96(W)x 48(H) mmx mm

3 Output Method /713 nxox®
R=Relay Output
VV=Voltage Pulse Output
L=Linear 4~20 mA Output

B Nomenclature / Xpn
PV:Display of The Process Value 77nam 7937 S 7318

SV:Display of The Setting Value g9 1oy S 731

:Key of Setting 2°7¥ ny*3p% "np3

:Key of Shift & Function 7°%721191 7757 71N

@ :Key of Increasing or Autotunning stmimix 319 1R 9% n9737 2IN05
:Key of Decreasing & ON/OFF *12%9/ap%771 79 natps 2nps
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B General Specification & Characteristic ~ "u u=o»

Specification & characteristic Data
Power supply ana nnn 90 ~ 265 VAC 50/60 Hz
Power consumption pposg novx 5VA max.
Sensor input w9 novID K/ J/ PT-100Q selectable
TIP3 NRYO Relay =onn 3A/250VAC SPDT

Control output | Voltage nnm

12V / 50mA

Linear s=r1®

4~20 mA ; Load: 600 Q max.

Alarm output RTINS DRONS 3A/ 250 VAC SPDT
Control method P nwew Fuzzy + PID or ON / OFF settable
Operating circumstance 5a%ap sxin =20°Cc—+75C ; 25% ~ 85% RH
Display accuracy 7RIXN P17 *0.1% of FS + 1 digit
Cycle time piitat-RiA 0 ~ 99 sec
Proportional band (P) 0 ~ 999

integral time (1) 0 ~ 3999

Derivative time (D) 0 ~ 3999

Alarm range NN A -99 ~ 999

PV sampling time TTROAT 2NP 0.1 sec

Input shift -99 ~ +99

AT bias (TU) WWI DROIP 1PN 0 ~ 999

Memory method 1M1 A0 EEPROM

Insulation resistance <Ty712 nymann

Over 50MQ/ 500vDC

Dielecttric strength SUPORT DTN

Over 2.5 kV / 1 minute

EMC standard

RF Interference: 10V/M/ENV50140
Bursttest:2KV/EN61000-4-4

ESD : 8 KV Air Discharge (Level 3)/EN-61000-4-2

B Mode of alarm_/ mx=anm sas»

ALT | Alarm description / 7R 07 ALT |  Alarm description / aR"n7 ALT| Alarm description / ax=n:3
AL1 ON : T— ALTON ] ALTON :
SV (SV+ALT) (SV-AL1) 8V (SV-ALI) 8V
0 lazon ; ——| 1 |azown 2 a2 oR
SV (SV+ALZ2) SV (SV+AL2) (SV-AL2) SV
AL1ON e —— | AL1ON 1 ALTON— ]
(SV-ALZ) SV (SV+ALT) (SV-ALT) SV (SV+ALT) (SV-ALT) SV (SV+ALT)
3 |azon 4 (a2 on = 5 |azon
SV (SV+ALZ) SV (SV+ALZ) SV (SV+AL2)
ALTON AL1 ON_Firstcycle unable | ALTON ] i Firstcycle unable
(SV-ALZ) SV (SV+AL1) ALT (SV-ALT) SV
6 |a2on 7 |aLzoN I — 8 [aL20n
SV (SV+AL2) AL2 SV (SV+AL2)
AL1 ON— 1 Firstcydleunable [ AL1 ON AL1ON e
(SV-AL1) SV (SV+ALT) SV (SV+ALT) AT
9 [azon Eheal 10 {205 el T —
SV (SV+ALZ) V_—tnr—] 99h59m AL2
AL1 ON — AL1ON e AL1ON
ALT SV (SV+ALT) SV SV+ALT)
12 a2 on 13 1400 ON___ ] i 14 140 0n [
AL2 (SV-AL2) SV (SV-AL2) SV
AL1TON [FICKON —— AL1 ON foe -~ |AL1 ON ;
SV (SV+ALT) SV SVHALT) SV SV+ALT)
15 |42 0n : 16 |a20m : ] 17 1a2 on ———
SV (SV+AL2) $—tnr—] 99h59m $—inr—] 99m59s
AL1ON i 1> TALT=15 : t=AL2 flick ON time settable + OFF time is controlled by PID
SV SV+AL1) 2> TALH | is hysteresis of alarm
18 |a2 oW s 19 |Non-use | Note Ex 1 PV= (SV+AL1) — ALI ON : PV< (SV+AL-ALH) — ALl OFF
$1—tnr— 89m59s 3> "tnu | = Process time of timer : "thu=tnr ; > AL2 is turned ON or OFF
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M Setting of Parameter/ 2°9unap nysap

Function Symbol Range Remarks
aMEPID 510 Y nayps
Control status
— L—23 1>.999~9999
M3 281 (D CT=0 ON/OFF N173
P %l “";"" Tf‘ CT=0 ON/OFF Control
ycle Time 1 CE @ D1 K nRIH 7paa
Q3R Jr 15 0~99 Linear Type Disappeared
Press () Key (1) AT=0 79772 28N
Auto Tunning Ak 0 1 AT=0 Control Status
MNIIR 9799 ] or AT=1 U 71°0 271
Press (] Key AP AT=1 Autotunning Status
Autotunning Bias ) WMIWIR 719D 77y =SV-Tu
o — L5 o999 O, - i
MMM =70 1om utotunning Value=SV-Tu
Press @ Key ,b
Proportional Band [C/F P 0~999 @ CT=0 P DMK
Press Key
Integral Time SEC ] 0~3999 @CT=0 1 ¥DMR?
531K 17 150 CT=0 |Disappeared
Press [§E] Key ¢ .
Derivative Time SEC d 0~3999 MCT=0 D DM K?
nraL 9t Yl CT=0 D Disappeared
Press Key ¢y
Hysteresis CI°F HY5 I CT=0 3D K9
BURAMT /4 -99~999 CT=0 Appeared only
Press BE) Key )
i 1 K:0~1372°C
Input Selecting Jng K/J/Pt 2 J:0~1200°C
7912 N2 @) PT:-200~850°C
Press (i) Keyvj,
Unit Selectin simipo
9|, Lt CI'F
amunpnY DT
Press Key@p
Decimal Selecting dP d'ee (1) dp=0 No Decimal Point D179 97971 1°K
IR 37PN [i] (2 dp=1 One decimal Point 1 na1vwy 77171
Press () Key v naPn oy 9Paa 1 91 (1) Communication type appeared only
Code S (2 RS=0: BCD code (8N1)
Press ) Key \/ @) RS=2: ASCIl code (701)
BPS bPS (1) T96, :9600bps
e oL ' g2] 96 0r 192 ) 192 :19200bps
Press () Key
Input Shift ‘CI'F,
e iE, [ ShEl 99999
79%10 79%0
Press [ Key
Alarm Mode . [ ALe 0~15 (@) RN 27 nPawa YL e
KON XN sl BN Prefer to the mode of Alarm
Press Key \y
Contoller No. Id] 1) RS-485
a73 2991 [1]1] 0~99 Communication Type Appeared Only
Press Key J
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B Setting of Alarm/ 7X2n7 557w nyoap

Function Symbol Range Remarks
aYERID Mo o bk ki
Control status 1999
> e -999~
a0P2 2¥n 1959 999~9999
Press (SET) Keyl 3 sec
Eock aat (1 TLck=0, :Unlock
ock settin P
: g R Lci.: 0~3 2< rLck 1, :SV settable only
77w NYhaR ] @ TLck=2, : SV & AL settable only
@ TLck=3 : All lock
Press Keyl
AL1 alarm setting ALl 999~9999
AL1 X907 nyeap 50 i
Press () Key
v
AL2 alarm settin
g —_ l e -999~9999 (1) Refer to mode of alarm
ALZ 7xan7 nyhap 50
Press [SE] Key
v
Hysteresis of alarm T Ex. Alarm mode= "0
: e 7 0~9999 FPV>(SV+AL1) , - AL1ON
NIRRT 42 BIINIRD g "PV=(SV+AL1-ALH) , +AL1 OFF
Press [ Keyl
i (1) TCT, Type appeared only
Heater break setting S ,’;’2 00~ CTH, @ rctuj <THB. +AL2 ON
HB 793 nyeap == At heating status
Press (f] Key
v
Heating current
g —— cfﬂ (1) TCT, Type appeared only
mpjaiy =ity il
Press Key
v
Max. CT value
: G 4 ;fi’i- 0.0~999.9 @ "CT, Type appeared only
CT »onopn 1y 2y
Press (il Key
Limit of setting [
» ; - ~ (1) SV= " Limit of settin
¥ T8 NYUaR [ voo 999~9999 9.
Press Keyl
Limit of output
< G 0'?'-.1.:-. 0~100% 1) Ton= " Limit of output
NXm 798 nyeap 180

(Ton=Heating time)
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B Setting of Communication /N7pPn NTXN

Communication Standard EIA RS-485 |Communication Speed| 9600, or "19200, bps

Bits 16 bits Communication Station 0~99

Communication configuration SN (Rs*0 er't)

BCD (RS=0)

701 (Rg=2) | Communication Code |  Asc) (RS=1 or 2)

0 (BO|B1/B2| B3| B4

B5

B6 | B7

N | 1

Start bit A |

‘ A Stop bit

8 bit

Process of Protocal

Read command: X n7i7p

@ |ID| R | Address FCS CR

Reesponse: 1290

@ | ID | R |Response code| Data FCS CR

Write command: 72°n> n717p

@ |ID| W| Address FCS CR

Response: 72130

@ | ID | W | Response code| FCS CR

Remarks: nyn

@:Start code / 72nN7T MNON

CR: Stop code / 00 mnpn

ID:Station munber / 22 750k

R:Read command / 7X P nTied

W:Write command / 7205 n7pp

Address: Parameter address /117D n21N2

Data: Data for reading or writing / 772°N273 IX°7P% 21101
FCS: Checking Sum

Response code: maun 77
00:Command completed / 7277 77170
01:Address error / N2¥N22 NYY

02:Data error /31012 MYV

03:FCS error / Check sum ny
04:Command error / 771702 Ny
05:Lock / 731

Parity bit

Address:Parameter Address
N2 O%wnaD N2

gg% Dg-ﬁaormggn
00 AL1:Alarm # 1(Range:-99~999)
01 AL2:Alarm#2 (Range:-99~999)
02 Non-use
03 SLH:Limit of set (Range:0000~9999)
04 HYS:Hysteresis (Range:0000~9999)
05 Non-use
06 Non-use
07 | CT Cycle Time (Range:00~99)
08 P:Proportion band (Range:0000~0999)
09 l:Integral time (Range:0000~3999)
10 D:Dervative time (Range:0000~3999)
11 | INT:Input type(K:0000 + J:0001 + PT:0002)
12 UNT:Unit("C:0000 ~ "F:0001)
13 SHT:Input shift(Range:-99~0099)
14 ALT:Alarm mode (Range:0000~0015)
15 Non-use
16 Setting value (Range:-99~9999)
17 TU:Autotunning (Range:-99~0999)
18 1D:Station No (Range:0000~0099)
19 RV:Process Value (Range:-99~9999)
20 LCK:Setting lock (0000 ~ 0001 + 0002 - 0003)
21 AT:Setting of autotunning (AT OFF:0000 + AT ON:0001)
22 Value of SV & PV
23 Status of OUT/AL1/AL2
24 Decimal point setting (Non:0000 + One:0001)
25 ON/OFF setting (ON:0000 - OFF:0001)
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EX: To read the PV=31 of temperature controller (ID=0)

Read command: | @

ID

R

Address FCS CR

" FCS=40%00*52*19=0 B,

F'FCS=40*30"30*52*31*39=1 A |

Response code

Data

FCS

CR

EX: To write the SV=100 of temperature controller (ID=1)

Write command: @

ID

W

Address | Data

FCS CR

FFCS=40*30*31*57*31*36*30*31*30*30=1 0 |

"FCS=40*01*57*16"01*00=0 1 |

ID

Address

Data

CR

Note: [FCS=J*[J1*(J[]; "*,="TXOR, ]

Symbol Description ‘3%52 Symbol Description éggg Symbol Description ég%
@ Start code 490 | C HEX 43 | 4 HEX/BCD 34
R Read 52 D HEX 44 5 HEX/BCD 35

Write 57 E HEX 45 6 HEX/BCD 36
CR Stop Code 0D F HEX 46 7 HEX/BCD 37
o Minus 2D 1 HEX/BCD 31 8 HEX/BCD 38

Hex 41 2 HEX/BCD 32 9 HEX/BCD 39
B Hex 42 3 HEX/BCD 33

Status of OUT/ AL1/AL2 (Address=23)

Data Out AL1 AL2 Data Out AL1 AL2
00 00 OFF OFF OFF 00 04 OFF OFF ON
00 01 ON OFF OFF 00 05 ON OFF ON
00 02 OFF ON OFF 00 06 OFF ON ON
00 03 ON ON OFF 00 07 ON ON ON
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m [llustration / mzwovx

Cvcle Time<CT> iR 17

CT=Ton+Toff
Ton=Time of Heater ON
Toff=Time of Heater OFF

Auto Tunning<AT> "GP M2

_— PV End

SV - /
‘_//
o 0| BTN gl 0 W ;. SN . X SA 0 ol

1
1
i
]
]
I
I
I
I
1
I
I
I
1
I
Ton | Toff

owt L A U
Autotunning Value=SV-TU <TU=Autotunning Bias>

Input Shift<SHT> n5%15 719
To Correct The Difference Between The Actual Value And The PV Value
PV 7701 9mvn T‘:".J SRR TODT 102 AU0R NN wn‘v nan oy

PV Resender

The Range of Transmitter Is Set By The SLH.
Ex. SLH=200,0~200 Will be Transmitted To 4~20mA
SLH-7 "y par1 297w 72 nnun
4-20mA-3 97" 0-200 SLH=200 “K3:X1317

"OFF" Key

To Turn OFF All Output Of Temperature Controller,Only Display
The Value of PV.

Atuo Tunning Key "unix 1010 2022

If Press The @ Key 3 Seconds,It May Enter To The Status of Auto Tunning.
Auto Tunning 7 2317 9P277 010" NI 3 TwH? (A] N7 PR WK




