FUZZY PID CONTROLLER

® Artificial Intelligence <Al> Control
Fuzzy+PID Control

e Enhanced Autotunning Method - .
AT BIAS VALUE SETTABLE

e Multi-Input Type
K/J/PT SELECTABLE

e Alarm Function
15 MODES SELECTABLE

e RUN/STOP Function
OPERATED ON THE PANEL EASILY

e Communication Function
RS-485 OPTIONED

Guiding of Model BiEE = 5|

EX. MT-4896-R-RS-mA @ Other / H1th
@ @ @@ 6 Non=Standard
_ \ RS=RS-485
(@ Series / Z5I1t5E CT=Current Transmitter

MT Series Temperature Controller S:PV Resender

@ outline /44 BI R <t

4896=48<W>x96<H> mmxmm ® Input/&A
48=48<W>x48<H> mmxmm Nc;\n=KAJ!F’T

= X72<H> mmxmm mA=m
i V=0~10V
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 ~# i 7535¢
R=Relay Output
V=Voltage Pulse Output
L=Linear 4~20 mA Output

— N

Nomenclature BI7R:RAE \§
PV:Display of The Process Value BB R IR £ (&
SV:Display of The Setting Value BB = & E &
:Key of Setting &% = ##
' :Key of Shift & Function ThEe#2 & #5 {7 §ig
@ :Key of Increasing or Autotunning Fii R a8 ag®
:Key of Decreasing & ON/OFF T i é2 & R RA &2
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General Specification & Characteristic &

Specification & characteristic Data

Power supply T8 90 ~ 265 VAC 50/60 Hz

Power consumption HREER 5VA max.

Sensor input iR K/ J /! PT-100Q selectable

Relay e s 3A/250VAC SPDT
Control output | Voltage = B 12V / 50mA
Linear 714 85 H 4~20 mA ; Load: 600 Q max.

Alarm output EHREH 3A/ 250 VAC SPDT

Control method e 4l A= Fuzzy + PID or ON / OFF settable

Operating circumstance TERIE -20°C~+75°C ; 25% ~ 85% RH

Display accuracy BETHE *0.1% of FS + 1 digit

Cycle time Bh{E A HA 0 ~ 99 sec

Proportional band (P) Eb 15 2% 0 ~ 999

integral time (1) i foan:=d i 0 ~ 3999

Derivative time (D) %54 iR 0 ~ 3999

Alarm range EHREE -99 ~ 999

PV sampling time BV B A S 0.1 sec

| Input shift W AALIE -99 ~ +99

AT bias (TU) B EE RS 0 ~999

Memory method sEEA N EEPROM

Insulation resistance BAE RN Over 50MQ/ 500VDC

Dielecttric strength i} B 54 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

Mode of alarm ZiRiE \§

ALT | Alarm descrlption | gssgnAg | ALT | Alarm description | %$gseng  [ALT| Alarm descri ption | sspsaEH
ALTON — ALTON ] | ALT ow'—l i
0 sv ~ L SV+ALT) | (SV-ALI ) §\r 5 (SV-AL1) SV
ALZ ON i ALZ ON o AL2 ON_“_l i
SV (SV+ALZ) SV (SVIAL (SV-ALZ) SV
AL1ON i ALTON |——§F| ALTON—
3 (SV-ALZ) SV (SVFALT) 4 (SV-ALT) SV (SV+ALT) 5 TSV-ALI) TSVFALT)
AL2 ON ALZ ON = AL2ON
SV (SV7ALZ) SV (SV+ALZ) S SVAD
ALTON— 1 i AL1 ON_Frsicycleunable | ALTON 1 | First cycle unable
TSV-ALZ u_SV—?wAU == ALT TSV-ALL) sv
6 |azon 7 [a2on —— 8 |azon
W (SVIALD AL2 VAT
AL1ON ] Firsteygleunable [ ALTON ALTON ————
(SV-ALT) 8V (SV+ALT) — 8V (SVALT) ALT
9 lazon 10 A2 08 ——— | 10 e
SV (SV+ALZ) $—Inr—] 99n50m ALZ
ALTON —_— AL1ON ALT ON
ALT §v (SV+ALT) SV SVFALT )
12 Ja20n — < PYPYS | i 14 fa2 on =
ALz TSVAST 5V (SV-ALZ) 8V
AL1ON : e — ALT ON AL1ON ——
5 SV (SV+ALT) SV SVFALTY _§_§V+AL1
15 |azon ; i 16 [a208 =" 17 [aiz on
—_ SV (SV+AL2) $V—in—| oonsom F\L_Mr_—f "90maes
AL1T ON Ie———— 1> " ALT=15 | ¢ 1= AL2 flick ON time settable + OFF time is controlled by PID
§ §V+N_1 N 2> T ALH | is hysteresis of dlarm
18 |azom 19 |Non-use | Note Ex:PV2 (S5V4ALI) — ALION ‘BY< (SVAAL-ALH) — ALl OFF
M"% 99msgs 3> Tinu | = Process time of timer ¢ "tmu=tnr . — AI2 is mirned ON or OFF
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Setting of Parameter 2 E:8E \§

Function Symbol Range Remarks
ZREE ZRTIR &6 3] faE
Control status
> : — L33 1>.999~9999
12 iR K & (1) CT=0 ON/OFF 24
a s E K"]""'T?m CT=0 ON/OFF Control
ycle Time e 2 e B TEER
) {EEEA - 15 0~99 Linear Type Disappeared
""“At"" ¥ D AT=0 #BifHkaE
uto Tunning AL AT=0 Control Status
S0 ES : o ek AT=1 EEEEIRE
Press & Key AT=1 Autotunning Status
Autotunning Bias = @) EHE{E=SV-Tu
EEEEE i) 0~999 Autotunning Value=SV-Tu
Press Key ¢;
Proportional Band ['C/°F p 1 CT=0 P{EFTHET
L, i 2 25 0~999 CT=0 P Disappeared
Press [f] Key ¥
Integral Time SEC ] A CT=0 HeFET
BB * | IS0 0~3999 CT=0 |Disappeared
Press (] Keyy y
Derivative Time SEC d s 1)CT=0 D{EFET
WOBE ] | Yl 0~3999 CT=0 D Disappeared
Press Key \L
Hysteresis 'CI'E HYS 1 CT=0 =FEET
=0T 2 -99~999 CT=0 Appeared only
R 1) K:0~1372
: 1 K:0~ c
Input Selecting ,'ng KIJ/Pt @ J:0~1200°C
- mﬁ"?\q’% 2 @ PT:-200~850°C
ress ay
Unit Selecting Unk —
~ e 5 CI'F
EIEE £
Press (] Key
Decimal Selecting dF (1) dp=0 No Decimal Point
D EEE " i 0 or1 @ dp=1 One decimal Point
Pross (] Key (1) Communication type appeared only
Code -5 (2) RS=0: BCD code (8N1)
BEEEEE . ] 0~2 @ RS=1:ASClI code (8N1)
rows B Koy & @ RS=2: ASCII code (701)
BPS bPS (1) T96; :9600bps
TEES > 1 2] 96 0r192 5 495 .19200bps
Press (i) Key {
Input Shift C! F | Sh}:
-99~999
A RIE
Press {]] Key \,
Alarm Mode o [ OEE 0~15 O 2EFEREN
EWRIER £ ] Prefer to the mode of Alarm
Press Koy \
Contoller No. : Id 1) [iRS-485F 857~
Y ET oo 0~99 Communication Type Appeared Only
Press (8] Key I
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Setting of alarm Z#{ 3 \§

Function Symbol Range Remarks
SHHE SHHE  HE phen
Control stat

o EEEE | o 999-09

Press [ Key 3 sec

v

Lock setting [P 0<3
HERRE . i

Press Key

1) T Lck=0, :Unlock

@2 TLck=1, :SV settable only

@ MLck=2  : SV & AL settable only
@ "TLck=3, : Alllock

v

AL1 alarm setting ALl 999~599
AL BRBIRE > Tsa] - ?
Press Keyl
AL2 al i
AL; :; ﬁj;ﬂt'tg g —_— Fg'g -999~9999 (1) Refer to mode of alarm
Press Kele
Hystoresis of alarm | | [ A g.g999  revs(SVeALI)s ~AL1ON
' i d
ERERERE FTPV=(SV+AL1-ALH) ; - AL1 OFF
Press Keyl
Heater break settin 1 TCT, Type appeared only
8 > [l g0~TCTH, @ ctu, < HB, +AL20N
IMEAFETRIEHDE * At heating status
Press (] Key

v

Heating current Ty _
= (1) TCT, Type appeared only

NABEREERE 200

Press [§E Key

v

Max. CT value <tH| - &
EAER R — 55| 0.0~999.9 (1) TCT, Type appeared only
Press (§ff] Key
v
Limit of settin
R LR E&-gi ol | f,;;‘ -999~9999 1) SV= "Limit of setting ,
Press [t Key
b
Mt of output —_— Out 0~100% 1) Ton = T Limit of output
= ek (i] = d
BEABLHERT 160 (Ton=Heating time)

l
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Setting of Communication BEHE \§

Communication Standard EIA RS-485 |Communication Speed| 9600 or " 19200, bps
Bits 16 bits Communication Station 0~99
e g P 8N1 (RS=0o0r 1) s BCD (RS=0)
Communication configuration 701 (RS=2) Communication Code ASCII (RS=1 or 2)
0 BO|B1/ B2 B3  B4|B5/B6|B7| N[ 1
Start bit A | \ A Stop bit
YT 8 bit = AT
EBIAALIT Parity bit ‘ {F1EfITT
Procass o Prafecdl Address:Parameter Address
£ . fii bS8
Read command: D Bsserption
@ ID| R Address FCS CR 00 AL1:Alarm # 1(Range:-99~099)
:Alarm#2 (Range:-
Reesponse: 01 AL2:Alarm#2 (Range:-99~999)
02 Non-use
@ | ID | R |Response code| Data FCS GH 03 SLH:Limit of set (Range:0000~9999)
Write command: 04 | HYS:Hysleresis (Range:0000~9999)
@|iID|w/| Address | Fcs | cr 05 | Nonuse
06 Non-use

Response:

07 CT Cycle Time (Range:00~99)

@ |ID WI| Response code | FCS CR

08 P:Proportion band (Range:0000~0999)

09 l:Integral time (Range:0000~3999)

10 | D:Dervative time (Range:0000~3999)

Remarks: 1 INT:Input type(K:0000 « J:0001 « PT:0002)
@:Start code / $E1AHE 12 | UNT:Unit(c:0000 ~ "F:0001)
CR: Stop code / {575 13 | SHTInput shift[Range:-99~0099)
ID:Station munber / ¥R HIZEIRSE 14 | ALT:Alarm mode (Range:0000~0015)
R:Read command / :EEViES = ——
W:Write command /| 8 A g%
Address: Parameter address / 22 {11 i i
Data: Data for reading or writing / 3§55 & &1 Gi| TUshutstamning (Rangeid$ 4004
FCS: Checking Sum / Z4Z15 18 | ID:Station No (Range:0000~0099)

19 RV:Process Value (Range:-99~9999)
Response code:[d]fES 20 | LCK:Setting lock (0000 - 0001 ~ 0002 ~ 0003)
00:Command completed / 1555255 21 | AT:Setting of autotunning (AT OFF:0000 + AT ON:0001)
01:Address error / fif1it 3535 22 | Value of SV& PV

02:Data error | F #2838
03:FCS error | #5380

04:Command error / 5454838
05:Lock / £ B8k 25 ON/OFF setting (ON:0000 « OFF:0001)

23 Status of OUT/AL1/AL2
24 Decimal point setting (Non:0000 + One:0001)
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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 "FCS=40"30*30*52"31"39=1 A

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

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

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

RS=1or2@ 01W160100 10 0D FFCS=40*30*31*57*31*36*30*31*30*30=1 0 |

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

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

Note: [FCS=11*1*[1; "*4 = "XOR. ]

Symbol Description %ﬁgﬂ Symbol Description éﬁg"; Symbol Description éﬁgg
@ 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
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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Illustration THAEERAR \N

Cycle Time<CT>&)) /£ i& &

CT=Ton+Toff
Ton=Time of Heater ON fj 24 8% i
Toff=Time of Heater OFF 7~ i #h 8% RS

Auto Tunning<AT>HE)EE

BV End
SV £

BETO i nnsill o inio il i A .

1
1
I
]
I
]
I
!
|
|
I
|
I
|
'l

1
1
]
I
I
I
]
I
|
I
]
1
I
1
Ton ’Tuff

out L) vaA Y
Autotunning Value=SV-TU <TU=Autotunning Bias>

Input Shift<SHT># H #2 1F

To Correct The Difference Between The Actual Value And The PV Value
AEEREFEEMBERENRE

PV Resender B8 /< (& B (#3i8

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

"OFF" Key 8 B

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

Atuo Tunning Key H &) /8 & §2

If Press The @ Key 3 Seconds,It May Enter To The Status of Auto Tunning.
% (A) 935 - ALUEA AERE RS -
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BREIEA R~ E Y

MT _ 4896 Smgle MultlJuxtaposed MT _ 96

Fixed Hole(Thickness 1-8mm)

Single Cutout Multi juxtaposed Cutout
EEMAL ZELHEFRA

ﬂ T [Fotek  wros|

DEBE| 860 915 |—+—- 915 I:I Fixed 89.2

ENGE = (| 96.0 89.0 hole

E E=
roex Q e E 89.2
SET| A
|<- 0->| —VI 10 —>| €445 - ! b |
L=48N-4.0 |<—96.0 —>| 12.0 t 0.0 d

N 2 3 4 5 6

L 92.0 | 140.0 |188.0 | 236.0 | 284.0

MT - 48 MT - 72

=]} o 4J,0 y :J_o 7J: H oo F'ﬁgg 68.0
[= M =T=] B
B NNE \ H ENE H . 680

i — 2.0 m.o_—| [¢e——800 ——|

11.0 —’l

MT - 20 (=2
A

ENE

MT - 21

96.0
0.

|—48.0—| : 1°.°_‘«T— sg%o—>| |_48 | = 100~ le——700—>|

13.0 o |a—»|<—800—>

Connection Diagram 1£45 B \§

MT - 4896 MT - 96 reserer

= i 3 Y |

HEEREREE 10 [ 11 [ 12 [ 13 ] 14 [ 15 [ 16 [ 17 | 18
1 4\ 10 |S8%¥-SYH AL2 AL1 CT RS-485
Main Output| Power Sensor |Sensor| Main Control Power

7 6 5 4 3 2 1
Iv ' k.)r:n < LO u 90~250VAC

I"};_I O < 0% o 50/60Hz
S0 @Ll -G o+

SR

MT - 48 _ MT - 72 [@m
I =

‘_17_é)|
<':16—?

B +
- +« | O
I— v 5 =]
B & Botar| 3L 9 [10[ 111213141516
&2@ Option gt?g:i RS-485 [ ot SENSOR
| = 0 POWER Main Out ALARM
'mEN e  HE 12345678
— = H= NO [C INC | -«
Y o~ [12ll§[2 Lo |_Ol g‘é;‘;
90~250VAC

50/60Hz _+
MT-20 == = bl || MT-21 =5 o Do)

16 [ 15 [14 [ 1312 [ 11 109 16|15|14|13|12|11|10|9
AL1 | A2 | cT | Rs-485 AL1 A2 | cT | Rs-a85
Main Outpu! Power Sensor Maln Out ut Power Sensor

7 | 6 | 5 | [3 2]+ 5 | 4 3 ]2 ]

— | j K/ i : T—I _ \) i
90~250VAC A B 90 250VAC A B
& 50/60Hz o] B & 00z | B
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