4 Loop Multi-Function PID Temperature Controller

MAO4D—-652
User Manual

MA04D-652-E1
Please read this manual thoroughly and keep this manual in a place for further
reference

Main Features

1.Standard DIN rail mount, plug-in terminals, easy to install, serial connection for different device.

2.Controller with dual LED display, various indicators, four setting buttons, the configuration can be carried
outeven without master device

3.Modbus RTU communication protocol, support 03H read, read multiple points, 06H write single point, 10H
write multiple points, 03H read maximum 36 bytes one time, and 10H write 20 bytes one time

4.Thermocouple inputs, 0.3% accuracy

5.0utput: Relay, SSR Drive, analog mA or Vdc. direct/reverse control configurable for each loop, PID or
ON/OFF control, auto/manual control switchable, RUN/STOP function, independent auto-tuning for each
loop, four different groups of PID for four loops, maximum and minimum output configurable

6.Each loop has the output omit function to protect executor such as AC contractor

Quick Start Guide

1.Refer to 5.2.2 under LCK-0202 for details on device address, baud rate, CRC checking method
2.Referto 5.2.3 under LCK-0010 number 12 for details on RUN/STOP parameters
3.Referto 5.2.3 under LCK-0010 number 11 for details on Auto-tuning function
4.Referto 5.2.10 under LCK-0020 number 67 for details on Auto/manual control and M1,M2,M3,M4
5.Refer to 5.2.4 number 13~16 for details on how to set the SP1/SP2/SP3/SP4 which is the setting value
of each loop. the factory default memory type is EEPROM, the data will resume if you have a power
failure happens during the operation, but the EEPROM has a downside which is the limits on the rewrite
100,000 times, this memory type is not idea for application where they need to rewrite in a very high
frequency, in this case, goes to the LCK-0101 and change the RAM to 1111, refer to number 66 under
LCK-0101 for further explanation on RAM parameter
6.0utput,the physical output type is fixed once you ordered with us, however, you can change the control
mode based on your field application
6.1)Referto 5.2.9 LCK-0101 number 65 for parameter OUd. this is the parameter to configure the heating
Icooling control mode
oUd=xxx0, OP1 will be heating mode, oUd=xxx1, OP1 will be cooling mode
oUd=xx0x, OP2 will be heating mode, oUd=xx1x, OP2 will be cooling mode
oUd=x0xx, OP3 will be heating mode, oUd=x1xx, OP3 will be cooling mode
oUd=0xxx, OP4 will be heating mode, oUd=1xxx, OP4 will be cooling mode
6.2)How do you change the PID control mode
Referto 5.2.5 LCK-0011 for PID parameters on loop #1
Refer to 5.2.6 LCK-0012 for PID parameters on loop #2
Referto 5.2.7 LCK-0013 for PID parameters on loop #3
Referto 5.2.8 LCK-0014 for PID parameters on loop #4

2. Wiring
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Please use insulated thermocouple!

Multiple controller can be daisy chained if the total
number of controller is less than 15PCS
if the total number of controller more than 15pcs,

3.Dimensions

Unit:mm
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1. Factory default input, refer to input table as below les]
Input Code input type and range <[99
K K -30 to 1300 ‘C / —20 to 2372 °F <
E E -30 to 600 °‘C / -20 to 1112 °F
J J -30 to 800 °‘C / -20 to 1472 °F
N N -30 to 1300 ‘C / —20 to 2372 °F
w Wu3_Re25 600  to 2000 ‘C /1000 to 3632 °F
s S 0 to 1600 ‘C / O  to 2912 °F O
T T -30 to 400 ‘C / -20 to 752 °F 11‘2’%5
R R 0 to 1700 'C / O +to 3092 °F )
B B 200 to 1800 ‘C / 400 to 3272 °F

Remark: the accuracy for S and R is not accurate if the temperature lower than 200°C
2. Main output OP1/0P2/0OP3/0OP4
OP1 and OP2 output must be the same, OP3 and OP4 must be the same

code OP1/0P2 OP3/0P4
1 Relay 3A/250V Relay 3A/250V
2 Voltage pulse 12VDC | Voltage pulse 12VDC
3 Voltage pulse 12VDC Relay 3A/250V

~

Relay 3A/250V Voltage pulse 12VDC
Analog output DA Analog output DA

3. Main output OP1/0P2/OP3/0P4 are analog output

N: Not analog output
2: DC0~20mA

8: DC4~20mA
5
6

o

. DC0~5V
. DCO~10V
7. DC1~5V
MA04D-652-K-1-N
Remark: MAO4, 4 loops controller, OP1 and OP2 relay output, OP3 and OP3 output
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Display PV, address, parameter notation
Display SV, software version, parameter value
OP1: Output indicator for #1 loop

OP2: Output indicator for #2 loop

OP3: Output indicator for #3 loop

OP4: Output indicator for #4 loop
AT1:Auto-tuning indicator for #1 loop
AT2:Auto-tuning indicator for #2 loop
AT3:Auto-tuning indicator for #3 loop
AT4:Auto-tuning indicator for #4 loop
STOP1: Output stop indicator for #1 loop
STOP2: Output stop indicator for #2 loop
STOP3: Output stop indicator for #3 loop
STOP4: Output stop indicator for #4 loop
L1E:Not applicable at this moment
L1F:Not applicable at this moment

ERR: Loop break or over range indication
COM: Communication RS-485 indication
SET: SET key, function key

« :shiftkey

A :Increment key

W :Decrement key




5. Parameter setting and communication address registry

5.1 Power up self-check, input and software version display

Power on Normal display
ORI e NG el (APR R
o g B et e e
I 1sec | ZITIY fftsec | _ 0l (]Sec | DI
S Y W DI S 1
L ) L
Self-check  Upper: software version Input INP1 Upper: Device address
Lower: software sub version  input code, K for example Lower: software version
| rn ]
symool | W) E S5 - BB U
Inputtype| |y | T |S |R |E |B | N | Wu3_Re25

5.1.1 Communication protocol

(1) Modbus-RTU protocol, support 03 read, 06&10 write command

(2) Communication format: half-duplex multi-drop connection RS-485
Baud rate: 2400,4800,9600,19200(selectable)
Data format: 1 startbit, 8 data bit, None parity bit, 1 stop bit

(3) Maximum one time allowable write 20 address, maximum one time allowable
read 37 address

(4) DRO4 factory default address is “1", baud rate is 9600

(5) Please refer to manual for detailed information on the address

5.2 Parameter lists and communication address for each parameters(Hex or Decimalism)
5.2.1 PV display and access to password interface, AU1/AU2 function configuration

—1| Can alter via front panel
u e
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Atvalue rS run/stop
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#1 OP1 active
#1 OP1 terminated

#2 OP2 active
: #2 OP2 terminated
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: #4 OP2 active
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Normal display PV for #1 loop PV for #2 loop PV for #3 loop PV for #4 loop Password interface
( pu g aC anZ anZ Put different password
Y| Y| ™ P ™ Y| ™ = d "ml’
| g} g} g} D and press SET will go
I Tapon AN Tapon T | Tapon g Tapon [N Tapon (Ilnlnl to different parameters|
ORAL | sET key Seoare SETkey 9LV UZ| | SETkey S sETkey || LIUN | ggTiey ¥/
B —_— e B _—
O O O O O O '
SET A SET A SET A T A SET A SET A Invalid password
will lead the display
O O O O O O O O O O O O back to PV/SV mode
< Y < /2 < v < v < v < 7
No Parameter type HEX 10Hex | Dataformat | R/W Remarks
1| PV1for#1loop 0000H 0 18bri116i;neger R reading gain 0.1, read 1000 means 100.0 degree( display only shows integral number)
2| PV2for#2loop 0001H 1 18%2;1696’ R reading gain 0.1, read 1000 means 100.0 degree( display only shows integral number)
3| PV3for#3loop 0002H 2 gbri]tSiQteger R reading gain 0.1, read 1000 means 100.0 degree( display only shows integral number)
4 PV4 for #4 loop 0003H 3 gbri\teigteger R reading gain 0.1, read 1000 means 100.0 degree( display only shows integral number)
5 | Output % for#1loop | 0004H 4 18%2;“99” R reading gain 0.1,0-1000 means 0.0%-100.0%, indicates the output % of #1 loop
6 | Output % for#2loop | 000SH 5 gbri]tewteger R reading gain 0.1,0-1000 means 0.0%-100.0%, indicates the output % of #2 loop
7| Output% for #31oop | 0006H 6 gbitinteger | g | reading gain 0.1,0-1000 means 0.0%-100.0% indicates the output % of #3 loop
8 | Output % for#4 loop | 0007H 7 18%2;“99” R reading gain 0.1,0-1000 means 0.0%-100.0%, indicates the output % of #4 loop
9 | Various indicator 0008H 8 16 bitinteger R bit0:COM , bit1:ERR , bit2:reserved , bit3:reserved , bit4:0P4 , bit5:0P3 , bit6:0P2 , bit7:0P1 ,
on the panel binary bit8:STOP4 , bit9:STOP3, bit10:STOP2 , bit11:STOP1 , bit12:AT4 , bit13:AT3 , bit14:AT2 , bit15:AT1
bitx=0 ON =1 OFF ERR indicator on if any of the loop had a loop break or over range
10| Password 0009 |9 | 18 bitinteger (R | LK Password 0-9999
5.2.2 Communication related parameters “LCK-0202" menu PV/SV display
Password key-in Device address mode
[N I LI ¢ _{| | Baudrate - CRC check !
P = Ll ™t e Te ' =0 - | " |
S (NN D[R] :?: i gzggz (A[N) =0 no parity(N) | Parameter type Hex | Hex10 | Dataformat RIW
o LCK 0202 | . Lo K =1 0dd parit: (O) g} .
W = || =2: 9.6Kb parity === D dd 47 71 | 16bitpositive integer
ISR press sET | U press seT|” IR T S || =2Evenparity(F) || ] | [Perceadcress TONO|0047H 10hex i
— — Baud rate BAUD| 0048H 72 | Tobitpostive integer R
Press SET
C{Z)EDT %] C@)Ej, %] GET %] C@g %] 4%!653 SET SCET] %] Error check Field UGR | 0049H 73 mb"p"fa";‘v;meger R
O o 0O o O 0O O 0O O
< 7 < 7 < 4 < 7 < 7
5.2.3 Auto-tuning AT/ Run stop RS parameter “LCK-0010" parameter No| Parametertype| HEX | 10 Hox | Dataformat | Riw Remarks
Password key-in Atauto-tuning Bit0=0 Terminate the auto-tuning for #1 loop
Can setvia front key =1Active the auto-tuning for #1 loop
# = : :—l ] H:— 'ainlnlnl Bit1=0 Terminate the auto-tuning for #1 loop
I-II:I_II:I LCK 0010 I-Il'll-ll:l [N[RTEN] 11 | Auto-tuning AT| 000AH 10 |16 bitpositive] R/W =1 Active the auto-tuning for #1 loop
L =0 -] i i
Rl Press SET LU =?:z1 :ggp gﬂg_:ﬂ:::gﬂgg |Er;.teger (RAM) Bit2=0 Terminate the auto-tuning for #1 loop
s 0.4 Ioog Ao tuning AT off inary =1 Active the auto-tuning for #1 loop
C{ZD @] C@ O =1:#2 loop auto-tuning AT on Bit3=0 Terminate the auto-tuning for #1 loop
T A T A =0: #3 loop auto-tuning AT off =1 Active the auto-tuning for #1 loop
O o 0O o =1:#3 loop auto-tuning AT on Address for AT1/AT2 indicator is 0008H, Bit15 for AT1 indicator, Bit14 for AT2 indicator Bit13 for AT3 indicator,
< v < v =0:#4 loop auto-tuning AT off Bit12 for AT4 indicator(bit=0 indicator on, bit=1, indicator off)
=1:#4 loop auto-tuning AT on Remark: run/stop function will overwrite auto/manual and auto-tuning function, you
can not initiated the auto-tuning and auto/manual under STOP status, auto-tuning
Remark can not be activated under manual control mode

1.AT1,AT2,AT3,AT4 indicator on after auto-tuning activated, indicator off when auto-tuning finished 2. The control mode will be ON/OFF mode, large temperature fluctuation is expected during the auto-tuning process, the time
duration for auto-tuning various for different process. 3. The value for P,1,d, rSt will be calculated by the auto-tuning process, and controller goes back to PV/SV mode and continue to work with the updated P,1,d, rSt value

No | Parametertype | HEX | 10 Hex | Dataformat RIW Remarks
12| Run/Stop | 000BH 11 [16bitpositiveinteger| R /W Bit0=0 #1 loop outputon
RIS snen Eeprom =1 #1loop output terminated

Bit1=0 #2 loop outputon
=1 #2 loop output terminated
Bit2=0 #3loop outputon
=1 #3loop output terminated
Bit3=0 #4 loop outputon
=1 #4 loop output terminated
if you write 10 hex value “0" to this address, all
output will be activated
if you write 10 hex value “15" to this address, all
output will be terminated

LED indicators on the panel: STOP1:0P1, STOP2:0P2, STOP3:0P3, STOP4 : OP4, indicators on means “stop”
correspondent address 0008H, bit8:STOP4 , bit9:STOP3, bit10:STOP2, bit11:STOP1

Remark: rS parameter is stored in EEPROM, the value will inherit during the power interruption,

value will be the same after power resume

MAO4D-652-E1

bit=0 indicators on

bit=1 indicators off

Remark: Can not initiate the auto/manual and auto-tuning features under “STOP” status




5.2.4 Setting value SP1/SP2/SP3/SP4 for #1,#2 #3,#4 loop

Important Notice

PVISV displa PVISV displa .
it o sy Factory default data storage method is EEPROM,
Press SET|# SV for#1 | lj:.ll:l SVfor#1 | lj:_l:: SViors | l:l=_||_= ol : the data stays at where the power was cutoff, the
i | ke for loop o | toop 71l | 1oop 1| | SV forAu2 T data will be the same aft_er power on, the I|m.|tat|on
el |:| Sz | [Bseconds | s X s i s TR si aaC| | of EEPROMis 100,000 times, so this mode is not
press set press set press set ——— | suitable forapplication where data needs to be write
o f ) O |/ Z ) QO |— Z ) O | —| O O | anderased frequently. under this circumstance
A A ETA A SET A | please go to LCK-0101 and change the RAM to
0O 0O O o [ O O O O | RAM=1111,referto LCK-0101 and NO.66 for
< v < v < v < v <€ ¥ | explanation on the parameter “RAM”
No Parameter type Hex 10 Hex |Data format R/W Remarks
13 #1loop SP1 000CH | 12 1gbAteiQteger R/W(Ram/EEPROM) | reading gain 0.1, read 1000 means 100.0 degree, write 2000, means write 200.0 degree
14 #2100p SP2 000DH | 13 [I8bitinteger  Riyy(Ram/EEPROM) | reading gain 0.1, read 1000 means 100.0 degree, write 2000, means write 200.0 degree
15 #3loop SP3 000EH | 14 [I8bItinteger gy Ram/EEPROM) |reading gain 0.1, read 1000 means 100.0 degree, write 2000, means write 200.0 degree
16 #4100p SP4 000FH | 15 gbhiteigteger R/W(Ram/EEPROM) |reading gain 0.1, read 1000 means 100.0 degree, write 2000, means write 200.0 degree
5.2.5#1 loop P.I.D parameters “LCK-0011" menu
p p
Password key-in Proportional band The data storage method for below parameters are “‘EEPROM”
L oo No |Notation| ~ Parameter type Hex | 10Hex | Dataformat| R/W Remarks
w - w - 17 [} - 0010H 16 e reading gain 0.1, unitis degree, read 200 for 20.0 degree, write 300 for 30.0 degree
': -] lLek=0011 |_ 0 ! (N E’fgf:;]‘;?]ﬂeﬁa”d j8bitinteger| ¢y |tactory default 20.0, range 0.0 ~800.0, when P1=0, OPA switch to ONJOFF control mode,
11 fpress SET| (V1IN HYS1 s hysteresis
Ml -I Ul once BN '-'.'-' ( 6 bitinteger it » =
> |18 1 1|Integralfor #1 channell 0011H| 17 0 hex R/W | Unit“second”, 0-3600 second, factory default=210
Z O Z O 19|} ||Derivative for#1 channel| 0012H | 18 gbﬁteTteger R/W | Unit “second”, 0-200 second, factory default=30
A BET A = -
20| - {[Cycletimefor#1 |0013H| 19 |18bitinteger| R/W |Unit*second”, 1-200 second, factory default= 20 seconds for relay, 2 seconds for voltage pulse
O O O O channel analog output is 1 seconds as factory default
( v < v
No |Notation| ~Parametertype | Hex | 10Hex | Dataformat| R/W Remarks
21 HL_:L_I {| #1channel 0014H| 20 |46 pitinteger R/ reading gain 0.1, unit’ degree” reading 4=0.4, write 10=1.0 degree
hysteresis HYS1 10 hex factory default: 0.4 degree, range 0.0-800.0, opposite hysteresis for direct control, forward hysteresis for reverse control
22 I'IJIE : #1 channel 0015H 21 e bitinteger R/ reading gain 0.1, unit “degree”, read -50=-5.0 degree, write -100=-10.0 degree, the display on the controller can not
proportional reset 10 hex display decimal points, range:-199.0~199.0 degree, this parameter used to counter balance the overshoot during
rst1 heating process, factory default is -5.0, recommended to obtain the value via auto-tuning process
23 DF’L : #1channel output [0016H| 22 6b|t|nteger , Reading gain 0.1, unitis %, read 0=0.0%, write 200=20.0%
lower limit OPL1 10°h R/W factory=0.0, range 0.0-100.0%, this parameter used to define the lower limit output for the #1 channel
24|01 {41 channel output | 0017H| 23 |46 pitinteger Reading gain 0.1, unitis %, read 0=0.0%, write 200=20.0%
- higher limit OPH1 10 hex R/ factory=0.0, range 0.0-100.0%, this parameter used to define the higher limit output for the #1 channel
- Reading gain 0.1, unit %, read=0 means 0.0%, write=200 means 20.0%
25002 0018H 24
palA) f;s;:n:{;gslfg:nput 18%‘"”‘99“ factory defaultis 100.0, range 0.0~100.0%, this parameters used to define the change rate of the output, for example, if you put bUF 1=5.0
analog output only R/W Imeans the output for #1 channel change rate can't be larger than 5.0%/second, this is very useful for analog output in protection the heater from
being damaged
5.2.6 #2 loop P.1.D parameters “LCK-0012" menu
Password key-in Froportional band The data storage method for below parameters are “‘EEPROM”
X ] No |Notation| Parameter type Hex | 10Hex | Dataformat| R/W Remarks
a L a - - - - -
N (N 26 [} ; 1 2 W R/ |readinggain 0.1, unitis degree, read 200 for 20.0 degree, write 300 for 30.0 degree
] [LeK=0012 | =i rc ;’:’;’;L‘r‘]‘;ﬁeﬁa”d 0019H) 25 18 bitinteger W |tactory default 20.0, range 0.0 ~800.0, when P2=0, OP2 switch to ONIOFF control mode,
SALL U | [press SET 1”110 HYS2 s hysteresis
once > 27 "E' Integral for #2 channe| 001AH | 26 %8 brllteTteger R/W | Unit“second”, 0-3600 second, factory default=210
= %] ng %] 28 ,::E' Derivative for #2 channel| 001BH | 27 18 bri]tei)?teger R/W |Unit*“second”, 0-200 second, factory default=30
OO O O 29 }"j}-lj Cycletimefor#2 |001CH| 28 |46 bitinteger| R/W |Unit“second”, 1-200 second, factory default= 20 seconds for relay, 2 seconds for voltage pulse
< > < > =="="|channel 10 hex analog outputis 1 seconds as factory default
No |Notation| Parametertype | Hex |10Hex | Dataformat| R/W Remarks
30 H'j'ilj #2 channel 001DH| 29 |1gpitinteger| R/W reading gain 0.1, unit” degree” reading 4=0.4, write 10=1.0 degree
hysteresis HYS2 10 hex factory default: 0.4 degree, range 0.0-800.0, opposite hysteresis for direct control, forward hysteresis for reverse control
31 I-E:-Fl #2 channel 001EH| 30 R/W |reading gain 0.1, unit “degree”, read -50=-5.0 degree, write -100=-10.0 degree, the display on the controller can not
- proportional reset 16 bit integer display decimal points, range:-199.0~199.0 degree, this parameter used to counter balance the overshoot during
rst2 10 hex heating process, factory default is -5.0, recommended to obtain the value via auto-tuning process
32 :':FI: u #2 channel output | 001FH 31 |4gbitinteger| RW Reading gain 0.1, unitis %, read 0=0.0%, write 200=20.0%
UrLL lower limit OPL2 10 hex 9 factory=0.0, range 0.0-100.0%, this parameter used to define the lower limit output for the #2 channel
33 EFIHIJ #2 channel output | 0020H 32 16b|t|nte or R/W |Reading gain 0.1, unitis %, read 0=0.0%, write 200=20.0%
= | higher limit OPH2 10 h 9 factory=0.0, range 0.0-100.0%, this parameter used to define the higher limit output for the #2 channel
340007 0021H| 33 R/w |Readinggain 0.1, unit %, read=0 means 0.0%, write=200 means 20.0%
hl_ll c fg;ngﬁgﬁ;gﬁtpm 18% integer factory defaultis 100.0, range 0.0~100.0%, this parameters used to define the change rate of the output, for example, if you put bUF2=5.0
analog outputonly means the output change rate for #2 channel can’t be larger than 5.0%/second, this is very useful for analog output in protection the heater from
being damaged

5.2.7 #3 loop P.1.D parameters “LCK-0013" menu
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Proportional band

The data storage method for below parameters are “‘EEPROM”
No |Notation| Parameter type Hex | 10Hex | Dataformat| R/W Remarks
35 na " 0022H 34 R/W | reading gain 0.1, unitis d d 200 for 20.0d ite 300 for 30.0 d!
a3l p | - g gain 0.1, unitis degree, rea or 20.0 degree, write or 30.0 degree
roportional band 18 bit integer factory default 20.0, range 0.0 ~800.0, when P3=0, OP3 switch to ON/OFF control mode,
> for #3 loop 10 hex ! ;
HYS3 is hysteresis
36 |j' Integral for#3loop | 0023H 35 18brl\tel;1teger R/W | Unit“second”, 0-3600 second, factory default=210
37 IZG Derivative for#3loop | ggo4n 36 1(6) bri\teigteger R/W | Unit“second”, 0-200 second, factory default=30




No |Notation| Parameter type Hex | 10Hex | Dataformat| R/W Remarks
38 I'IJI: jI Cycle time for #3 0025H 16 bitinteger| R/W | Unit*second”, 1-200 second, factory default= 20 seconds for relay, 2 seconds for voltage pulse
channel 37110 hex analog output is 1 seconds as factory default
3 HHEH #3 channel 0026H | 38 |16bitinteger R/W | reading gain 0.1, unit’ degree” reading 4=0.4, write 10=1.0 degree
hysteresis HYS3 10 hex factory default: 0.4 degree, range 0.0-800.0, opposite hysteresis for direct control, forward hysteresis for reverse control
“0 "~ _lt:: #3 channel 0027H | 39 1gbltmteger R/W reading gain 0.1, unit “degree”, read -50=-5.0 degree, write -100=-10.0 degree, the display on the controller can not
proportional reset display decimal points, range:-199.0~199.0 degree, this parameter used to counter balance the overshoot during
rst3 heating process, factory defaultis -5.0, recommended to obtain the value via auto-tuning process
A1\ 3| #3 channeloutput | gy | 49 16 bit integer R/W | Reading gain 0.1, unitis %, read 0=0.0%, write 200=20.0%
lower limit OPL3 factory=0.0, range 0.0-100.0%, this parameter used to define the lower limit output for the #3 channel
42 \MENA| #3 channel output | gop0 |1 |16 bitinteger| /W | Reading gain 0.1, unitis %, read 0=0.0%, write 200=20.0%
higher limit OPH3 10 hex factory=0.0, range 0.0-100.0%, this parameter used to define the higher limit output for the #3 channel
43 1) I 71| #3 channel output 2 16bitinteger| R Reading gain 0.1, unit %, read=0 means 0.0%, write=200 means 20.0% )
2007 2 Lastriction for 002AH | 42 10 hex factory defaultis 100.0, range 0.0~100.0%, this parameters used to define the change rate of the output, for example, if you put bUF3=5.0
analog output only means the output for #3 channel change rate can't be larger than 5.0%/second, this is very useful for analog outputin protection the heater from
being damaged
5.2.8 #4 loop P.1.D parameters “LCK-0014" menu
Password key-in Proportionalband  The data storage method for below parameters are “EEPROM”
Y No |Notation| Parameter type Hex | 10 Hex | Dataformat | R/W Remarks
g [ 44 P'{ Proportional band 002BH 43 . reading gain 0.1, unitis degree, read 200 for 20.0 degree, write 300 for 30.0 degree
LCK=0014| ==t for #4 channel 1gbr|]t|nleger R/W | factory default 20.0, range 0.0 ~800.0, when P4=0, OP4 switch to ON/OFF control mode,
press SET| s/ LIZ |l ex HYS4 is hysteresis
once 002CH | 44
O 45 14| ntegra for #4 channel {6 bitinteger| R/W | ynit“second", 0-3600 second, factory default=210
BET A .
46| | Derivtive for #4 channel] 0020H | 45 jgbitinteger) R/W | ynit“second", 0-200 second, factory default=30
O O ex
< v
No |Notation| Parametertype | Hex | 10Hex | Dataformat| R/W Remarks
47 :‘l |:_ l_: Cycle time for #4 | 002EH 46 |16 bit integer Unit "second”, 1-200 second, factory default= 20 seconds for relay, 2 seconds for voltage pulse
e channel 10 hex R/W analog outputis 1 seconds as factory default
48 H'_'EH #4 channel 002FH 47 16 bitinteger| gy | reading gain 0.1, unit” degree” reading 4=0.4, write 10=1.0 degree )
hysteresis HYS4 10 hex factory default: 0.4 degree, range 0.0-800.0, opposite hysteresis for direct control, forward hysteresis for reverse control
49 I-EIII:L: #4 channel 0030H 48 16 bitinteger| Ry | readinggain 0.1, unit“degree”, read -50=-5.0 degree, write -100=-10.0 degree, the display on the controller can not
proportional reset 10 hex display decimal points, range:-199.0~199.0 degree, this parameter used to counter balance the overshoot during
rst4 heating process, factory default is -5.0, recommended to obtain the value via auto-tuning process
50 [{F‘L'—{ #4 channel output | 0031H | 49| 46 bitinteger r/w | Reading gain 0.1, unitis %, read 0=0.0%, write 200=20.0%
lower limit OPL4 10 hex factory=0.0, range 0.0-100.0%, this parameter used to define the lower limit output for the #4 channel
S1ITH| #4 channel output | 0032H | 50|46 pivinveqerl oy | Reading gain 0.1, unitis %, read 0=0.0%, write 200=20.0%
- higher limit OPH4 10 hex factory=0.0, range 0.0-100.0%, this parameter used to define the higher limit output for the #4 channel
52 (1LY 0033H 51 Reading gain 0.1, unit %, read=0 means 0.0%, write=200 means 20.0%
(iR '{ f:;{nsggﬁlfg?mm gbltlnteger R/W | factory defaultis 100.0, range 0.0~100.0%, this parameters used to define the change rate of the output, for example, if you put bUF4=5.0
means the output for #4 channel change rate can’t be larger than 5.0%/second, this is very useful for analog output in protection the heater from
analog output only being damaged

5.2.9 Field parameters “LCK-0101" menu

The data storage method for below parameters are “‘EEPROM”

Password key-in Isr(]e?:;tsiszsor No [Notation| Parameter type Hex |10Hex | Dataformat | R/W Remarks
—| —— 53 |} I 1] Input type for both | 0034H 52 |16bitinteger| R/W —
Ly VIO VI channels 10 hex INP—| Inputtypeandrange
L Ay Oor1 KtypeTC  —-30 to 1300 ‘C / —-20 to 2372 °F
Rl 'alnInlx] 20r3 EtypeTC  -30 to 600 ‘C / -20 to 1112 °F
st i ] [ECK=010Tgy i 4or5 JtypeTC__—30  to 800 'C_/ -20 to 1472 'F
Press SET > 6 NiypeTC -30 to 1300 C_/ -20 to 2372 'F
O O 7 Wu3 Re25 600  to 2000 ‘C /1000 to 3632 °F
Cfésjr A C@ A 8 Stype TC 0 to 1600 'C / O to 2912 °F
9 TtypeTC  -30 to 400 °‘C / —-20 to 752 °F
%J @) %J - 10 RtypeTC 0  to 1700 'C_/ O  to 3092 °F
v v 1 BtypeTC 200 to 1800 ‘C / 400 to 3272 °F
Write 0-17 to address 0034H or 52
No |Notation| Parameter type Hex | 10 Hex | Dataformat | R/W Remarks
54 Uﬂl :: Display unit 0035H | 53 18%2{“999’ RAW 1 =0 celcius®C =1 Fahrenheit°F factory default=0
[ |
55 i 1] Sensor offset for #1 0036H 54 6b|t|nteger R/ Reading gain 0.1, unit “degree” read -50=-5.0 degree, write 20=2.0 degree ( the LED only shows integer)
channel 10°h factory default=0.0 Range:-199.9t0999.9, the display of the PV for #1 channel= actual measuring value+SC1
5 IEIEI_ Sensor offset for #2 | 0037H 55 1817#'”199” R/W Reading gain 0.1, unit “degree” read -50=-5.0 degree, write 20=2.0 degree ( the LED only shows integer)
channel factory default=0.0 Range:-199.9t0 999.9, the display of the PV for #2 channel= actual measuring value+SC2
[l g
57 Jl.3 Sensor offset for #3) 0038H | 56 }gbﬁtmteger RW | Reading gain 0.1, unit “degree” read -50=-5.0 degree, write 20=2.0 degree ( the LED only shows integer)
channel factory default=0.0 Range:-199.9t0999.9, the display of the PV for #3 channel= actual measuring value+SC3
58 IJLI{ Sensor offset for #4 | 0039H 57 16b|t|nteger 4 Reading gain 0.1, unit “degree” read -50=-5.0 degree, write 20=2.0 degree ( the LED only shows integer)
channel 10 h factory default=0.0 Range:-199.9t0 999.9, the display of the PV for #24channel= actual measuring value+SC4
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No [Notation| Parameter type 10 Hex | Dataformat| R/W Remarks
50 Fll IFE St\r/el:gptur: filter 58 18 brilei)?teger R/W | Range 0-30, the filter strength gets stronger when value is larger, factory default=15
60 : DIF sV deviationl 59 |16 bitinteger| R/W |Readinggain 0.1, read 50 means 5.0 degree, write 100 means 10.0 degree( LED display shows 0-200 means 0.0~20.0 degree), This function is
=== for temporarily 10 hex used to counter balance the sudden heat loss after the SV is reached, sometimes the SV drops too fast and it takes too long for the temperature to
extra output go back to the setting value, this function will kick-in when this happens, an extra output will be generated from the controller to the system so that
the PV will be dragged back to SV as quickly as possible, SV1 deviation value for this function is LdE,
active points=SP1-LdE for #1 channel
active points=SP2-LdE for #2 channel
active points=SP3-LdE for #3 channel
active points=SP4-LdE for #4 channel
o1 | 01| Temporarily 60 hﬁ)bﬂ integer| gy |Reading gain 0.1, 0-1000 means 0.0-100.0%
A7 | extra output SUP=0, to turn off this function, if SUP=20, means the temporarily extra output is 20.0%
value Factory default=0.0( function off)
please be care when using this function, large temperature fluctuation might happen if this function is not being executed correctly
62 BFF SV deviation 61 |16 b| |nteger R/W | Reading gain 0.1, read 50 means 5.0 degree, write 100 means 10.0 degree( LED display shows 0-200 means 0.0~20.0 degree), This function is
for temporarily 10 h used to counter balance the sudden heatincrease after the SV is reached, sometimes the SV shoots up too much and it takes too long for the temperature to
extra output drop back to the setting value, this function will kick-in when this happens, an extra output decrease will be generated from the controller to the system so tha
decrease the PV will be dragged back to SV as quickly as possible, OFF is the deviation value for this function to kick in,
active points=SP1+PFF for #1 channel
active points=SP2+PFF for #2 channel
active points=SP3+PFF for #3 channel
active points=SP4+PFF for #4 channel
63 LFI Temporarily 62 |16 bitinteger| R/W | Readinggain0.1,0-1000 means 0.0-100.0%
extra output 10 hex LP=0, to turn off this function, if LP=20, means the temporarily extra output decrease is 20.0%
decrease value Factory default=0.0( function off)
please be care when using this function, large temperature fluctuation might happen if this function is not being executed correctly
64 tl’l’ Overrange 63 |16 bitinteger| R/W |=0, Output will be terminated if the PV cross the higher limit range or lower limit range
= response 10 hex =1, Output will work normally if the PV cross the higher limit range or lower limit range, the higher limit or lower limit range is the same as the
range of the sensor ranged defined in this controller, for example, the lower limit range for thermocouple is -30.0 and -199.9 for PT100
heating/cooling 16 bit integer R ,
i Input tive bit value t fi
65| LiLict|control configuration 64 | Binary R/W : “ : “ : ”_P“ ’efpef Ive bit value to coniigure _
bit0 =0: OP1outputsetas reverse control(heating)
=1:0OP1 output set as direct control(cooling)
bit1 =0:0P2output setas reverse control(heating)
=1:0P2 output set as direct control(cooling)
bit2 =0:0P3output setas reverse control(heating)
=1: 0P3 output set as direct control(cooling)
bit3 =0:0P4 outputsetas reverse control(heating)
=1:0P4 output set as direct control(cooling)
16 bitinteger P ——
_ _| SVstore method f ot ive bi i
B nput respective bit value to configure
66| rHnl configuration 65 | Binary R | gt meutresp 9

T bit0 =0:5P1storedin EEPROM

=1:SP1 stored in RAM, the value restored is the value registered in EEPROM before power cut
L bitl1 =0:SP2storedin EEPROM
=1:SP2 stored in RAM, the value restored is the value registered in EEPROM before power cut,

L bit2 —0:AU1 stored in EEPROM
=1:AU1 stored in RAM, the value restored is the value registered in EEPROM before power cut

bit3 =0:AU2storedin EEPROM
=1:AU2 stored in RAM, the value restored is the value registered in EEPROM before power cut

EEPROM: 100,000 times write and erase limits
RAM: no limits on the write and erase

5.2.10 Auto/manual control MAN “LCK-0020"

Password key-in - Manual control setting

(W]

MoLLe
o
KRR A
de @
A

0 O
L < v |

MAN control mode

#1 channel manual output%
Below parameter stored on RAM mode

configurable via keys on panel

: OP4 output auto control
:OP4 output manual control, output value M4

Below parameter stored as RAM mode, the controller will be at auto control mode after power resume
if the controller was at manual control mode before power failure

No | Parametertype | HEX | Hex 10| Dataformat | R/W Remarks

67| Auto/manaul |0042H | 66 18*’#;;“993' R/W |Bit0=0 OP1 outputauto control
- OP1 output auto control control mode RAM =1 OP1 output manual control, output value M1
:OP1 output manual control, output value M1 Bit1=0 OP2 output auto control
: OP2 output auto control =1 OP2 output manual control, output value M2
:OP2 output manual control, output value M2

Bit2=0 OP3 output auto control

: OP3 outputauto control =1 OP3 output manual control, output value M3
:OP3 output manual control, output value M3

Bit3=0 OP4 outputauto control
=1 OP4 output manual control, output value M4

No

Notation| Parameter type HEX | Hex 10 | Dataformat| R/W |Remarks

68

|Z| |/#1 channelmanual | 0043H| 67 |16bitinteger| R/W
output% M1 10 hex

RAM Reading gain 0.1, unitis %, read 0 means 0.0%, write 200, means 20.0%

> 69

l’lEI #2 channel manual |0044H| 68 1btmteger R/W
output% M2 1

RAM Reading gain 0.1, unitis %, read 0 means 0.0%, write 200, means 20.0%

70

output% M3

RAM | Reading gain 0.1, unitis %, read 0 means 0.0%, write 200, means 20.0%

71
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6

0h
:UlH#achannelmanual 0045H| 69 %bmmeger R/W

16

10 hi

] {E‘ #3 channel manual |0046H| 70
output% M4

h
R
b ! |nteger R;(I:’ Reading gain 0.1, unitis %, read 0 means 0.0%, write 200, means 20.0%

Remark: you can't active the manual control mode if the controller are under stop mode




5.2.11 OLL/OHH output merge “LCK-0040"

OLL output OHH output
¥ low limi igh limi
Password key-in ow limitmerge high limit merge Parameters stored in EEPROM
1oy ™ T No |Notation Parameter type HEX Remarks
R LCK setas "o o 76 I':l | | output low 004BH Reading gain 0.1, unitis %, factory default=3.0
T | 0040 then | |TITTIT T L | jimit merge read 0 means 0.0%, write 30 means 3.0%
YA | ress set | YL | gaserse | ML) when the output is less than <oLL%, the output
LR TR, will be 0%
C@ %] Cﬁg %] dz; %] 77| T outputhigh 004CH Reading gain 0.1, unitis %, factory default=3.0
L Out do 0.0%, write 30 3.0%
limit merge read 0 means 0.0%, write 30 means 3.0%
%J ] O O %J O when the output is larger than >(100%-0HH%) the output
v < v v will be 100%

6. MA04D-652 quick start guide

6.1 Goes to LCK-0202 and refer to 5.2.2 on the manual for parameters affiliated with communication

6.2 Goes to LCK-0010 and refer to 5.2.3 on the manual for parameter R/S(No.12), RUN/STOP function

6.3 Goes to LCK-0010 and refer to 5.2.3 on the manual for parameter AT(No.11), Auto-Tuning function

6.4 Goes to LCK-0020 and refer to 5.2.10 on the manual for parameter MAN(N0.67) and M1,M2,M3,M4 for auto/manual control function
6.5 Setting value for each loop,Refer to 5.2.4 on the manual on how to set SP1/SP2/SP3/SP4

6.6 Goes to LCK-0101 and refer to 5.2.9 on the manual on how to configure the output mode for OP1/0P2/OP3/0P4
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