MT C € Ais
Series PIDHFuzzy Temperature Controller

FUZZY PID CONTROLLER

% Artificial Intelligence <Al> Control
Fuzzy+PID Control

% Enhanced Autotunning Method
AT BIAS VALUE SETTABLE

3% Multi-Input Type
K/J/PT SELECTABLE

3% Alarm Function
15 MODES SELECTABLE

3% RUN/STOP Function
OPERATED ON THE PANEL EASILY

3% Communication Function
RS-485 OPTIONED

B Guiding of Model /HI%E 5|

EX. MT-4896-R-RS-mA @ Other / Hth
@ @ @ @ @ Non=Standard
RS=RS-485
@ Series /#5118 CT=Current Transmitter
MT Series Temperature Controller S:PV Resender

@ Outline /4B R~

4896=48<W>x96<H> mmxmm ® Input /EA
48=48<W>x48<H> mmxmm Non=K/J/PT
72=72<W>X72<H> mmxmm 31:\0=T‘;A0V
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

® Output Method /&;tH 7550
R=Relay Output
V=Voltage Pulse Output
L=Linear 4~20 mA Output

B Nomenclature /Bl W
PV:Display of The Process Value BE 7R IR 7% &

SV:Display of The Setting Value 88 7% 5% F f&

:Key of Setting 52 &= §2

:Key of Shift & Function Ih &g #i2 & # i #2

(A] :Key of Increasing or Autotunning £ i & & & & 5 &
:Key of Decreasing & ON/OFF T i & % Bs Bl 52
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PID+Fuzzy Temperature Controller sclavrli-gs

B General Specification & Characteristic,/ Jt W BUKs Be 55 ¢

Specification & characteristic Data

Power supply TEETR 90 ~ 265 VAC 50/60 Hz
Power consumption BEEMR 5VA max.
Sensor input Al B8 : K / J / PT-100Q selectable

Relay e R 3A/250VAC SPDT

Control output | Voltage = B 12V / 50mA

Linear 15 1 &6 H 4~20 mA ; Load: 600Q max.
Alarm output EHE 3A/ 250 VAC SPDT
Control method H AR Fuzzy + PID or ON / OFF settable
Operating circumstance TFIRIE -20°C~+75°C ; 25% ~ 85% RH
Display accuracy BBTEE +0.1% of FS + 1 digit
Cycle time EREBIER: ] 0 ~ 99 sec
Proportional band (P) EE 15 2% 0 ~ 999
integral time (l) O 0 ~ 3999
Derivative time (D) B RS 0 ~ 3999
Alarm range EREE -99 ~ 999
PV sampling time HY 4% 8% RS 0.1 sec
Input shift & A B IE -99 ~ +99
AT bias (TU) EHEERES 0 ~999
Memory method ZEAX EEPROM
Insulation resistance 1 H M Over 50MQ/ 500VDC
Dielecttric strength it B 34 & Over 2.5 kV / 1 minute

ESD : 8 KV Air Discharge (Level 3)/EN-61000-4-2
EMC standard RF Interference: 10V/M/ENV50140
Bursttest:2KV/EN61000-4-4

B Mode of alarm/ZE#HEi:{

ALT | Alarm description /| #5308 | ALT | Alarm description / 355888 | ALT| Alarm description / #3088
AL1 ON i ALTON— 1 4 AL1ON |
0 SV (SV+ALT) | (SV-ALT) SV 5 (SV-ALT) SV
AL2 ON AL2 ON i =l AL2 ON ] +
SV (SV+ALZ ) SV (SV+ALZ ) (SV-AL2) SV
AL1 ON T 1 AL1 ON = 1 ALTON— ]
TSV-ALZ) BV  (SV+ALT) 4 (SV-ALI) SV  (SV+AL1) 5 (SV-AL1)} SV (SV+AL1)
3 [azon AL2 ON L —— AL2 ON L
SV (SV+ALZ) SV (SV+ALZ) SV (SV+ALZ)
ALTON— 1 AL1 ON_Fwsl Cycle unable ] AL1ON— ] | First cycle unable
TSV-ALZ) SV (SV+ALT) ALT TSV-ALT) 3V
6 |azon i ——| 7 |azon [ | 8 |azon ;
SV (SV+AL2) AL2 SV (SV+AL2)
ALTON_—— ] Firsteycdleunable [ AL1ON i —_— AL1ON =
TSV-ALI) TSV+ALT ) 10 SV (SV+AL1) 1 ALT
9 lazon ! AL2 ON i T AL2 ON
SV (SV+ALZ) $V_tnr—] 99n59m AL2
AL1 ON — AL1ON AL1ON : o
ALT SV (SV+ALT) 14 SV SV+ALT)
12 a2 0n [ 13 lapon— AL2 ON [ ;
AL2 (SV-AL2) SV (SV-AL2) SV
AL1 ON : AL1ON —_ ALTON !
| SV [ SV+ALT) 16 SV SVFALT) 17 —_sv—gv'jm: )
5 lazon [ AL2 ON i . ALZ ON [———
SV (SV+ALZ) $u—tnr—] 99h59m $M—inr—] 99m59s
(AL1 ON i 1> "ALT=15,: t=AL2 flick ON time settable + OFF time is controlled by PID
SV SV+ALT) 19 [N Not 2> " ALH | is hysteresis of alarm
18 |a2 08 | on-use| Note Ex:PVZ (SV+ALl) — ALION:PV< (SV+AL-ALH) — ALl OFF
ﬁum—| 99m59s 3> tnu | = Process time of timer ¢ tnu=tar; - AL2 is turned ON or OFF
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Series PID+Fuzzy Temperature Controller
B Setting of Parameter /S8
Function Symbol Range Remarks
ZYETE SRR & [E - Fa
Control status 1999
> - B 1>-999~9999
i2 im ik AB 1933 1) CT=0 ON/OFF 2 %
P"“E K’:’ "I"T? b CT=0 ON/OFF Control
ycle lime GE @ fRisssH B TR
&) /F @ BB 5 0~99 Linear Type Disappeared
Press m Ksyq‘f 1“‘ AT=0 mfﬁﬁﬁ
Auto Tunning % 0 1 AT=0 Control Status
EPEE 0 o AT=1 BENREIKE
Press () Key AT=1 Autotunning Status
Autotunning Bias | Eu 1) BEE=SV-Tu
EEREB ] 1] 0~999 Autotunning Value=SV-Tu
" Press B0 Koy
Proportional Band |[C/°F Ep 1) CT=0 P{ETET
L 51 B 25] 0~999 CT=0 P Disappeared
Press () K8y¢p
Integral Time SEC ] 1LCT=0 WHETBER
HoBB ! IS0 0~3999 CT=0 |Disappeared
Press (] Key *
Derivative Time SEC d 1)CT=0 D{EFRER
Y C1n ——rt IT 0~3999 ~ CT=0 D Disappeared
Press Key
Hysteresis ‘C/'F, HYS @ CT=0 FBET
EERE 2 -99~999 CT=0 Appeared only
el Y 1) K:0~1372°C
Input Sflecting K/JIPt 2 J:0~1200C
mm 7\4:5 i 3 PT:-200~850°C
Press Key
Unit Selecting Unk ape
¥ —r o C; F
B (EE =
Pross () Key
Decimal Selecting 4P| 1) dp=0 No Decimal Point
I\ By B 4 g | 0 or1 2 dp=1 One decimal Point
Press G Key / 1) Communication type appeared only
Code 5 2) RS=0: BCD code (8N1)
EEEEE g 0 0~2 3 RS=1:ASCll code (8N1)
—— T @ RS=2: ASCII code (701)
BPS BP5 1 96, :9600bps
BEEE < 90| 96 or 192 5 495 .19200bps
Press Key¢u
Input Shift ‘CI'F_ [ ShE
—_ -99~999
% A R IE g
Press [i]] Key v
Alarm Mode ALE bl M 2EERIER
ERER i) 0~15 Prefer to the mode of Alarm
Press [t Key W
Contoller No. Id 1) ffRS-485F 8571
12 % 52 iR oo 0~99 Communication Type Appeared Only
Press m Key ]
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PID+Fuzzy Temperature Controller series

W Setting of Alarm /Z§{ie

Function Symbol Range Remarks
2T 28T #i[E . P
Control status 1999
T R — 1554 -999~9999
Press (S Keyl 3 sec
Lock - aoli 1) TLck=0, :Unlock
OocK setting [ 2) TLck=1, :SV settable only
HEBEE 0 0~3 3 MLck=2, : SV & AL settable only
4) "Lck=3 : All lock
Press [S) Keyl
AL1 alarm setting ALl
ALl BREDE — = -999~9999
Press (] Key
v
A:ZL:I;"; ﬂ;:;gg > [l ”;; -999~9999 (1) Refer to mode of alarm
Press [§f]] Key
v
Ex. Alarm mode= "0
Hysteresis of alarm SRS HU-;‘ 0~9999 TPV>(SV+AL1) , »AL1ON
EREEERE " PV=(SV+AL1-ALH) , »AL1 OFF
Press (St Key
v
1) "CT, Type appeared only
Heater hisck swting — ?Efg 0.0~ "CTH, @ Tctu, < "HB, -+AL20ON
TN 24 28 B 4R B 58 & : At heating status
Press [ Key
v
Heating current o
e : EEsE —> ;;E (1) TCT, Type appeared only
Press () Key
v
Max. CT value
BABRAERE —> ;gg- 0.0~999.9 (1) TCT, Type appeared only
p/ =
Press (] Key
v
Limit of settin -
RERLEE Sﬁgi e fég -999~9999 (1) SV= ' Limit of setting
Press Keyl
Limit of output OuE = Lo
S = 0~100% 1) Ton= T Limit of output |
BABLEERT L (Ton=Heating time)
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Series PIDHFuzzy Temperature Controller

B Setting of Communication /ili{s i€

Communication Standard EIA RS-485 |Communication Speed| 9600, or 719200, bps
Bits 16 bits Communication Station 0~99
e < . 8N1 (RS=0 or 1) b BCD (RS=0)
Communication configuration 701 (RS=2) Communication Code ASCII (RS=1 or 2)

B0 | B1|/B2 B3 |B

7

0
Start bit A
BT

Process of Protocal

Read command:

Address FCS CR

4| B5|B6| B
BI:)it—|

Parity bit

1
A Stop bit

FIEfITT

Address:Parameter Address

FCS CR

Response code

Data

Write command:

Address FCS CR

Response code

FCS CR

Remarks:

@:Start code / f£1R1E

CR: Stop code / {518

ID:Station munber / 253281555

R:Read command / :EEIES

W:Write command | 8 A4

Address: Parameter address /| 2 {7 it
Data: Data for reading or writing / :EE &}
FCS: Checking Sum /| &

Response code:[E]fEE
00:Command completed / 555255
01:Address error / {iifit &322
02:Data error / E§i§t2
03:FCS error /| 45348
04:Command error / g5 8838
05:Lock / kB8

fu  ub: 28fuit

gg% Dgé.cri ptﬁl E"
00 AL1:Alarm # 1(Range:-99~999)
01 AL2:Alarm#2 (Range:-39~999)
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:0000~3399)
10 D:Dervative time (Range:0000~3999)
1 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 ID: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)

FOVER 5
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EX: To read the PV=31 of temperature controller (ID=0)

Read command: @|ID| R| Address FCS CR

RS=1or2@00R 19 1A 0D FFCS=40*30*30"52*31*39=1 A ,

RS=0 :40 00 52 19 OB 0D "FCS=40"00"52"19=0 B |

Read response: @ | ID | R |Response code | Data FCS CR

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

Write command: @ |ID| W| Address Data FCS CR

RS=1or2@ 01 W160100 10 0D "FCS=40"30"31*57*31*36"30*31*30*30=1 0 ,

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

Write response: @ | ID | W | Response code | Address| Data CR

Note: [FCS=J*[J*[J[]: "*,="XO0OR} ]

Symbol Description %‘3&2 Symbol Description ‘éﬁgg Symbol Description ‘é‘s)%l
@ Start code 40 c HEX 43 4 HEX/BCD 34
R Read 52 D HEX 44 5 HEX/BCD 35
w Write 57 E HEX 45 6 HEX/BCD 36
CR Stop Code 0D F HEX 46 7 HEX/BCD 37
= 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




c € C“US
sg.’-'i-gs PID+Fuzzy Temperature Controller

m [llustration/ ) & 30

Cvcle Time<CT>&j 1€ if EH

CT=Ton+Toff
Ton=Time of Heater ON j & B i
Toff=Time of Heater OFF 7~ i #h 8% R

Auto Tunning<AT> E§E8E

PV End
SV £ £

(oA 011 0) | IO ... 5 I R S

Out m m W
Ton ‘Toff‘
Autotunning Value=SV-TU <TU=Autotunning Bias>

Input Shift<SHT># H % 1F
To Correct The Difference Between The Actual Value And The PV Value
AEEREFEEMBETENRE

PV Resender B8 < (E BB (23X

The Range of Transmitter Is Set By The SLH.
Ex. SLH=200,0~200 Will be Transmitted To 4~20mA

"OFF" Key [ Bf §i#

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

Atuo Tunning Key B &8 E

If Press The @ Key 3 Seconds,It May Enter To The Status of Auto Tunning.
% (A)g3% - TLUE A BB B R -




Notice

mNotice of Use /il & HH

1.Please Install The Temperature Controller In The Circumstance
Temperature:-20C ~+75C (Without Icing or Condensation)
Humidity:35%~85%RH
The high Ambient Temperature May Shorten The Service Life of Temperature Controller,Please
Don't Let It Exceed 75C
BEEG B RERE
BE:-20C ~+TSCEEKLER)
RE:35%~85%RH
SRRBUAERERAELEHNEES  FAERLMFENRIBEEERIABIST

2.The Service Life of Relays Are Affected By The Switching Load.

Please Assure The Switching Load Are Under The Rated Current.
BERBGIIFERRERK FOEBHER -

3. Thermcouple Type,If Need To Extend The Thermcouple Lead Wire Please Be Sure To Use The
Compensation Wires That Must To Match The Thermcouple Type.
PT Resistance Type,If Need To Extend The PT Sensor Lead Wire Please Be Sure To Use The Low
Resistance Wire.
HREBBRR WRAEESBLEARABOHMEER -
B&BHEAEBAR NMREERSELEREERER -

4.The Lead Wire of Temperature Sensor,Please Separate It Away From
The Power Lines or High Tension Lines To Avoid Noise Interruption.

BERFV2ENSERIABHOIRBERE R -

5.Itis Suggested To Settle The Seperated Alarm System,In Case of The Alarm of Temperature
Controller May Not Be Operated Properly When The Device is Abnormal.
EESNERUMNERRA LR ERRBRIFTRERBIIELET -

6.The Temperature Controller May Be Interrupted By Movable Phone or Wirless Device.
EERTREEITHEAIERIFTRTE -

7.2 mm max.

7.0utline of Crimp Terminal 3 5 3k 4} B! 1
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mNotice Of Safety/ %&£ & %

Definition of Svmbol Marks

Potentially Hazardous Situation
& WARNING In Case Of Mishanding,May Result In Death
Or Serious Injury
BERR
MBREXRR AURERRATCHBRESE -

Potentially Hazardous Situation

A CAUTION  1ncase of Mishanding,May Result In Slight Dangerous.
= 1L B bR
MRBIERR  AUREREHREE -

/\ WARNING

1.Please Do Not Touch The Terminals While The Power Is Supplied, If Do,It May Result In
Electronic Shock.

REP FOUBMBERRLERE -

2.Please Do Not Let The Metal or Wire Cuttings Drop Into The Insid of Temperature Controller,
If Do,It May Resule In Malfunction,Burnning Out or Fire.

FEPORABHMMEARERA  LREREERXN  BEEEREA -

3.Please Make Sure To Wire The Temperature Controller Correctly Before Power ON,If Not,
It May Result In Malfunction or Burnning out.

RERFERIERETER  TRTREEHNAEHEER -

4 Please Do Not Modify or Repair The Temperature Controller,To Avoid Resulting In
Malfunction or Burnning out.

ADECAREERER LESEARERER -

/\ CAUTION

1 .Please Rate The Power Supply Voltage Wirhin The Specified Range,If Not,It May Result In
Malfunction or Burnning.

IFEBBERHBNEARA  TRIFTRESABZEERERHEHR -

2.Please Rate The Load Within The Specified Value,If Not,It May Result In Malfunction or
Burnning.

ITFERNFPERHETEER  TRIVREMARERAET RS -

3.Please Settle a Seperated Alarm Syatem To Ensure Safety Protection In The Event of
Malfunction,If Not,It May Result In A Serious Accident.
EEAEBEBIERRY HERZRETRHZXLAGE THUEEAREENBN -
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