Digital PID Temperature Controller
User manual

MTD-02-E2

@® Relay +SSR Drive output field selectable

@® 3%F.S measuring accuracy

® Maximum 2 alarms
@® C or F display field selectable

® Various size available
@ Universal input

@ Bar graphic display
@® Program run/stop function

® Parameter reset function
@® Loop break alarm



1.5 Configuration for RUN/STOP function

MTD Series Temperature Controller

Press SET and « atthe same time to password menu,
input “0202" as password and press SET key

Instruction Manual

Password Menu

MTD-02-E2
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This is the parameter defines the RUN/STOP function for the controller, when d1-K=0,
the Run/Stop function will be disabled. when d1-K=1, the Run/Stop function will be
activated, press (v) for 3 seconds , the controller will enter into STOP status, the
output will be terminated,Press for 3 seconds ,the controller will enter into normal
control status, and the program will run again.

General Information

@ MTD has 4 digits dual LED display, 0.3% measuring accuracy with bar graphic display,
0.1 resolution for TC and RTD sensors

@ Please make sure the power supply and the outputs both correctly configured before
using, always refer to connection stickers on the side of the controller

@This controller supports various TC and RTD,analog signals, you can switch between
TC and RTD via key pad. analog signals needs to be pre-determined before order.
Please check “6.3" parameter INP1 for more information

@ OUT was configured as reverse action(heating) as factory default, user can change it to
direct(cooling) action, refer to “6.3" parameter Oud for more information

1.6 Configuration for parameter Reset function

Press SET and « at the same time to password menu,
input “0202" as password and press SET key

Password Menu

@ This controller is a PID controller with auto-tuning function TP S Slsetasoe [T 5 S SleressseT[ = £ 5 =
@ ON/OFF control, change P=0 to active ON/OFF control mode, the hysteresis for the R T Y Oo02 — S A S A
ON/OFF controlleris HYS.For heating,0UT off when PV>SV, OUT on when PV<SV-HYS, ous Ir=g ¥ R R R

For cooling, OUT on when PV>SV+HYS, OUT off when PV<SV “Refer to 6.1 for details”
@ Time proportional control, when |=0, d=0 P£0, control mode change to time proportional

control, rest windup is rSt, control cycle time is Cyt, output gets smaller when rSt

gets smaller at heating mode, outputs increase when rSt decrease at cooling mode

This is the parameter defines the RESET function, when you set Reset=0. the
parameter Reset function disabled, when you set Reset=1, the parameter reset
function activated, press(<)(A)left arrow and increase key at the same time for as
long as it takes, all the parameters goes back to factory setting. this function is very
useful for first-timer users when they are still learning the function, and messing with
the controller. all parameter goes back to factory setting when they get lost during the
process.

1.7 Active auto-tuning function

@ Please always perform auto-tuning to have a better control result at PID mode, refer to
“7 auto-tuning”

@ Output selectable between Relay, SSR Drive, standard SSR trigger, random SSR trigger
, phase angled trigger, refer to “6.3" parameter OUT for more details

Press SET for as long as it takes to goes to parameter

level 1, first parameter you will see is AT, this is the

parameter used to active the auto-tuning function
Putthe value as “Yes” if you want to active the auto-tuning

1. Quick Start Guide

. . . Putthe value as “No” if you want to abort the auto-tuning in the process
1.1 Setting Value Configuration(change SV from 0 to 200) y ¢ P

1.8 Change the input sensor type

PV/SV mode SV setting mode Change sV Save the changes
2 _.,WH "_755’5 "_755’3 PV 17'1_73”1_7 Press SET and(«Jat the same time to pass word menu,
oo input “0101"as password and goes to parameter level 2
H e {E e Py
Press SET key for Press«key to shift Press inoreass or Press SET key to _Password Menu I I
0.5secondstoSV  tohundredsdigits ~ decreasetochange  saveand exitto 2E55 RS S eressser TP
S > — 2| SETAS0101 -
setting mode the setting value PV/SV mode v OoooD) —— o oo — > =

Pressincrease or decrease once, the value will increase or decrease by 1 unit at each time, Press
decrease orincrease and hold it to fast decreasing or increasing the numbers.

controller goes back to PV/SV mode and SV configuration saved if no input within 3 seconds
Press« for aslong as it takes to goes back to previous parameters

The first parameter you will see is the “Inp1", this is the parameter where you can
configure the input sensors, the default code is for type “K” sensor, you can change
to Pt100, type J etc.

1.2 Alarm value configuration 1.9 Change the upper limit and lower limit of Setting value

Press SET for as long as it takes to goes to parameter
level 1, and change the alarm 1 value to 10

A

Press SET andat the same time to pass word menu,
input “0101"as password and goes to parameter level 2

Password Menu

PV/SV mode alarm 1 value Change value to 10 Save the changes e e —— =S
PV ET | »v T Py T v AT I~ 1 20 2| SETASO0101| ¢~ 1 =» =v| PRESSSET .'_ =T ;'_
":1> ’q’- "'::> g’- " LrL sv I | ———> |sv I T = B e —
sv QSDI | sv s [ Oomo| « [ 200 Huuy = el L
Press SET for 3 Press«key to shift Press increase or Press SET key to Locate the parameter “LSPL”, this parameter defines the lower limit of the setting
seconds to hundreds digits decreasetochange  save and exitto value, you can change them to other values as per your application
the setting value PV/SV mode

1.3 Switch the display from Celsius to Fahrenheit PHRS5S serasonr| A5 Sieressser LS P L
Y oooo > oo Tl

Press SET and € the same time to pass word menu,
input “0101"as password and goes to parameter level 2

)
U

Password Menu change fromCto F

1.4 Switch output from Relay to SSR Drive

Press SET and € the same time to pass word menu,
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input “0101"as password and goes to parameter level 2 Yoo SV' ,_T"_i-,' = SETAS(”;O‘ Sv' ‘_,' :;-'l %SV' e '-', ',
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change from Relay

Password Menu to SSR Drive

Password Menu

Locate the parameter “USPL”, this parameter defines the higher limit of the setting
value, the default upper limit of the setting value is 400C, you can change to other
value if you want.

Press SET and(«Jat the same time to pass word menu,
input “0101"as password and goes to parameter level 2

Password Menu

S S serasoni T2 TS Sleressser[” LT TE 1.10 Change the alarm output mode
Y ogon o oo C

Locate the parameter “ALd1”, this parameter defines the alarm output mode for

change it based on your application

TS S serasoror | 2 S S PRESSSET| e alarm 1, the alarm mode has various options such as deviation high alarm, absolute
S Ia sy —_— S v 0o —>v ‘_L q__/ high alarm, band alarm etc, the default mode is no alarm function ALD1=10, you can




1.11 Alarm mode details

**ALARM TYPE TABLE (ALd_=00~16)

2. Mounting and Dimensions

10: No alarm output 00: No alarm output 09:Loop break alarm
11: Deviation high alarm 01: Deviation high alarm with hold action
12: Deviation low alarm 02: Deviation low alarm with hold action
13: Deviation high/low alarm  03: Deviation high/low alarm with hold action
14: Deviation band alarm 04: Deviation band alarm with hold action
15: Process high alarm 05: Process high alarm with hold action
16: Process low alarm 06: Process low alarm with hold action
Code| ALD [ Specification(Example for alarm 1)
N | 100r00 No alarm
Deviation high alarm > |_’
:AH1| Alarm ON
AL1 =0
Low s A ASWAL;HGH
A 11
Deviation high alarm
AL1<0 “AH1l Alarm ON
oW Asviar Asy HIGH
Deviation low alarm
Alarm ON AH<1” :
AL1 =0 .
Low SVL AS\HAU HIGH
B 12
Deviation low alarm
AL1<0 Alarm ON AH1<
Low SV+AL1A SVA HIGH
Deviation high/low alarm
—
c 13 AlarmON | a7 “AH1| Alarm ON
LOW SV-AL1 va ASV+AL1 HIGH
Deviation band alarm
D 14 Alarm ON
Low HIGH
SV—AL1A SV A SV+AL1
Process high alarm
§A>H1 Alarm ON
H 15
Low HIGH
A AL1
Process low alarm
Alarm ON AHT
J 16
Low A AL1 HIGH
Deviation high alarm with hold action
>
:AH1| Alarm ON
AL1 =0
Y S S
E o1 Deviation high alarm with hold action
AL1<0 “an1l Alarm ON
oW Asviar Asy HIGH
Deviation low alarm with hold action
Alarm ON .
ALT =0 AHT
. 0 Low SVA ASWAU HIGH
Deviation low alarm with hold action
AL1<0 Alarm ON AH1< :
Low SV+AL1A SVA HIGH
Deviation high/low alarm with hold action
—
G 03 AlarmON | o7 “AH1| Alarm ON
LOW SV-AL1 va ASV+AL1 HIGH
Deviation band alarm with hold action
M 04 Alarm ON
Low HIGH
SV—AL1A SV A SV+AL1
Process high alarm with hold action
K 05 §A>H1 Alarm ON
Low HIGH
A AL1
Process low alarm with hold action
L 06 Alarm ON AH‘I‘
LOW A AL1 HIGH
LBA alarm will be triggered if the temperature did not increase
more than the LbAb value within the time duration defined under
LbAt, this applys for reverse(heating) control mode when output is
100%
09 LBA alarm will be triggered if the temperature did not decrease
more than the LbAb value witnin the time durantion defined under
LbAt, this applys for direct(cooling) control mode when ouptut is
100%
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3. Wiring Diagram

£ || 2
LAY Aﬁz—@ B-
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85~265V [IRS-485

[6) st

o
(85 ¢
85~265V
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Relay output: 250Vac/5A
(resistive load)
SSRdrive: 12VDC 20mA

MTD-48] MTD-72 MTD-49/MTD-94/MTD-96|
Kt "‘
12V/20mA

Power frequency of the load should be
the same as the frequency of the controller
when the output is zero-crossing trigger
and Phase angled trigger mode

3.1 Wiring instruction

Twisted wire

o
‘ RS-48501
o
AL2 @ B
SSR AL1
] SSRP S
12V120mA ‘
- o
O
RELAY o)
‘ AL2
o
3
250VAC
L
e
85~265V
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Power source for controller
/ Input

Noise filter

o,

Terminals on
the controller

Minimum length

J

Minimum length

4. Panel Discription

1 PV PVdisplay window, display PV
2 SV SV display window, display SV
"‘ "‘ ." -‘ 3 21?1 :OUT indication
1 : Auto-tuning indication
,.' .' ,.' ’.' P AL1 : Alarm 1 indication
\ e e e e AL2 : Alarm 2 indication
(O x(l x() 2 Y : Communication indication
L IO R .G : Celcius indication
4 —{OP1 - ———— - - -, : Fahrenheit indication L )
4 Bargraphic ,output percentage indication
5 — |V 5 SET Function key
6 <« Shiftkey, exitkey
7 ¥ Value decrease
| 8 A Valueincrease
6 7 8
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9. Setting and Configuration
5.1 Setting flow chart

S |
Power on 0.0, ooy | Poweron

6.3 Parameter level 2

Referto “6.2" and Set PASS=0101 to go to parameter level 2
Below parameter will be displayed one by one, press SET key can shuffle among each
parameters Press SET key for 3 seconds to save the configuration and exit to PV/SV mode

6. Parameter Level

6.1 Parameter level 1
Press SET key for 3 seconds to parameter level 1

6.1.1 Parameter list

Below parameter will be displayed one by one, press SET key can shuffle among each
parameters Press SET key for 3 seconds to save the configuration and exit to PV/SV mode

1# factory default

Notation Name Range | 1# Description
ﬂqt Autotune NOorYES | NO | AT=YES, Autotune activated, AT=NO, Autotune off
_"L ! Alarm 1 -1999t09999 | 10 | Value foralarm 1, HYS for alarm1=AH1
-"LC—' Alarm 2 -1999 to 9999 10| value for alarm 2, HYS for alarm2=AH2
54_'- Inputoffset | -199to199 | 0-0 | to compensate the error caused by sensor
ID Proportional band| 0.0 to 200.0 20.0 Proportional band for PID, Set P=0 for ON/OFF mode
" ) HYS for ON/OFF mode
Hb:' gyrs(t)ﬂfg;:sl: 010999 1.0 |Heating:Out off when PV>SV, Out on when PV<SV-HYS
cooling:Out on when PV>SV+HYS, Out off when PV<SV
] - ;
/ Integral time |0to 3600 Sec| 210 Integral off when |=0. | gets smaller integral gets stronger

, but oscillation can be expected

S O o O |
< > 8E8E5E ﬁ 1# stands for factory default
[ Self-checking ] e ,i = Notation | Description | Range ‘ 1# ‘ Description
) ) " _-"_'-'_'-' Se”eL:Ode I,I'_I,ID ! Notation| | £ | _f " . [ El- | b
Display changes automatically c'c'L i | Version code Descrption| K | E | J | N |WwRe2s| s | T | R | B
Display goes back to PV/SV mode 4 < Input signal Range [1300 'C|600 “C|800 “C[1300 °C| 2000 °C |1600 “C|400 °C 1700 C[t800 C
PV/SV d if there is no input on the keypads Y e Y= : Jecti
mode within 1 minutes 14 01— 4| |Inputnotation selection Notation | F/74| 773 R @ ) P
sV [ Unit and sensor
- - i Pt100
S0 type Desrplon | up | Backup | 0-50mV| 0-20mV -
Press SET orqonce - “SET” v P Range 800 °C
- SV setting mode PVt 71 7 47| ; e 1 imal poi i
- : . Oto1 0 0: without decimal point 1: One decial point, for all input signals
PIESS(?ET for3 “SET” sv o '-"_'IT; 78\/ hlgher “mlt o Decimal Points 2:two decimal points  3: three decimal points, for analog input signal only
seconds imi —
Parameter Level 1 i) | SViowerlimit L S | Lowerlimitfor SV| 1999109999 | o Lower limit for SV, or lower limit for Re-transmitted value
Press SETand € PVtSV LIS | Higher limit for SV -199910 9999|400 | Higher limit for SV, or higher limit for Re-transmitted value
at the same time “SET”
Password menu Pt M- | Display Uni CorF c C: Celsi F: Fahrenhei
IR = play Unit or : Celsius  F: Fahrenheit
. . F"_’IE'E PV input filter 0to 60 55 |1-30 For general filter effects , 31-60 For enhanced filter effects
52 Compatlble |npU1 sensors and Range l';'l’ I'L l’ Lower imit dsplay -199~9999 0 0-50mV input, display at ANL1 value when input is 0
N A . ) for analong input - :
This controller will display factory default sensors and range as well as display unit N Hf;;:::\:gdzz;y
during the power up process, below is a table you can use to check if the controller T 0 o ioginput. | 0207999912000 1 o-0mV input,display at ANHI vlue when input is 50mV
has been configured with the correct sensor and display unit, you may switch to other 52! mamitmose |00to 16 10 To SET the alarm mode for alarm 1
sensor type and display unit if you want. =
- | alam 1 hysteresis |0.0to 100.0 [0.4 | To SET the hysteresis for alarm 1
i [N} — ! [} =
Notation [y 1’: p N [N} _','_ D’E Alarm 2 mode |00 to 16 10 To SET the alarm mode for alarm 2
Referto table at right Sensortype K E J N Wu3_Re25 E’/"}’E’ Alarm 2 hysteresis |0.0to 100.0 0.4 To SET the hysteresis for alarm 2
for compatible sensors Range 1300 °C | 600 °C [800 °C 1300 °C 2000 °C '-','_,’D’ Controlmode | Heat or cool |HEAT | HEE/E ‘Reverse action(heating) {” miof_ Direct action(cooling)
and their range Notation| 5 L p L =7 [I/E | ouputmoge | YorSst  |RLY | RelayorssRDive LY — 55-
Standard SSR or zero-crossing trigger or phase angled trigger
Sensortype| S T R B Pt100 GG | sspaputmass | SraorOveL |Stnd | g2 Ry e T
Range 1600 C | 400 °C | 1m0 C 1800 °C 800 °C or PHA *only available for configuration when Out=ssr
‘ . H= Power TeQUENCY | 50HZ or 60HZ | 60HZ | SOH= «— BOH= 50HZ or60HZ
5 3 Parameter Conf| gu rat|0n (eXCept SV) ) —~ Loop break alarm 0-99995 30 LBA a\a_vm will be tviggeveq if the temperature did nqt increase more than the LbAb
Use increase and decrease to change the parameter value and press SET to LBRE Jine duration e o UTCer LOAL o apps o eversa(etng
save the configuration after locate the parameters Ezr(])?)nk;crgak P LBA alarm will be triggered if the temperature did not decrease more than the LbAb|
1 0-9999Degrees| 2 value witnin the time durantion defined under LbAt, this applys for direct(cooling)
L be temperature %
varigbles ‘c'?:it\r‘oa\"rgﬁigu Qﬁ? :\‘/Japl\lzél‘: '1090 . when Ald=09 or Ald2=09

**ALARM TYPE TABLE (ALd_=00~16)

10: No alarm output 00: No alarm output
11: Deviation high alarm 01: Deviation high alarm with hold action
12: Deviation low alarm 02: Deviation low alarm with hold action
13: Deviation high/low alarm  03: Deviation high/low alarm with hold action
14: Deviation band alarm 04: Deviation band alarm with hold action
15: Process high alarm 05: Process high alarm with hold action
16: Process low alarm 06: Process low alarm with hold action
09: Loop break alarm

7. Auto-tuning

Please active auto-tuning right after power on when Process value still far away from Setting value

Parameter AT
| |V] A Py 7 v i Press SET for 3
> ‘ HE > ‘ HE = seconds to exit and
v [ no o [ HES active autotune

Press SET for 3 seconds
to goes to parameter level 1 Press AKey, and change the AT value to YES
Goes to parameter AT and change the AT value to NO if you want to turn off the auto-tuning.AT indicator
flashing after auto-tuning initiated. Auto-tuning is an ON/OFF control mode, significant temperature
oscillation is expected and the time duration for the auto-tuning could be extra long then expected depends
on different system AT indicator stop flashing after autotune finished, P, I,D, rSt value was calculated
automatically during the autotune process.controller goes back to PV/SV mode and with all the mentioned
parameter saved with a new value. Controller starts to control the system with new parameter

Derivative off when d=0

Derivative time| 0to 3600 Sec| 30 Counter balance the overshoot if increase d a little bit

8.Sensor type and Range

~ ’ 0t0999 Sec | 20 |Cycletime, Setas 20 for Relay output

LHE Cycle time and 2 for SSR drive output Sensor type Clode Sensor type Clode
: i 0 to 400 C| K. A4 0 to 400 [ D M4

~5E | RestWingup |99 to 200 | -50 ?::;;hrﬁgazl;gf;fcmgtgrzm?l;ss(rrs;ez/sz) K 0 to 600 C| K' A6 Pt100 [0 _to 600 ‘C| D' A6
¥ P 0 to_ 1300C| K. B3 0  to 800 C| D A8
Y o |LCK=0: Beabletomodifyall parameters 0 to 200C|E. A2 -100 to +200 C| D, C2
L L L | Protection lock 02 LCK=1: Only access to SV and auto-tune E 0 to_ 400°C | E' A4 -200 1o +800 C[ D C8
LCK=2: Only accessto SV O to 600C | E. A6 —100.0 to +2000(1 D, F2
0 o a0 o Ad -50.0 to +200.0C| D1 G2

J 0 to 600C ]| J' A6

—= Input type Code

6.2 Password g Io zggg i: 22 ORI VR
) o C 1 0to50mV_| -1999 to 9999 V_: 02
Press SET and left arrow key at the same time || [set) («] T 0 to 300C [T A3 0105VDC | -199.9 1o 9999 | V. 03
Password Menu __ O to 400C | T, A4 0 to 10VDC Vi 04
e o N il o N o W o 2 O to 1600C| S, B6 1105VDC | -19.99 to 99.99 [ V i 08
R " 0  to 1700C| R' BY 515 10VDC v oo
[t o e = 71 21 21| ppegs ey Lrameterievel 2 B [200 to 1800C] B B8 | [3io00ma | 999 to 9999 |35
T = |SETASO0101 _ _ rane N 0__to 1300C| N B3 010 20mA A 02

Y goog— g0 PR Eeleiaees
=== = = I Remark: The accuracy is not guaranteed for S type sensor at 0-100C Page 2




