Digital PID Controller

MF102/MF402/MF702/FM902
INSTRUCTION MANUAL

: . o MF02-210-E1
Carefully readall theinstructions inthis manual.
Please placethis manualin aconvenient locationfor easyreference.

Specification

@ MFO02 series instrument: 3 big LED display,Accuracy: (Max=0.5% fus or =1)<<+1 digit
@ Pleases make sure that the power and output types are right before using, there is a
wire diagram beside the controller, in the code NO4 ,you can see the output mode,
such as relay, SSR or 4-20mAetc. (SEE 1. PRODUCT CHECK)
@ TC input type controller ,clients can set TCinput(K,E,J)by keyboard,but
can not used for RTD input type. Pt100 input type controller can not used for TCinput type and
Cu50 type. Cu50 input type controller can not used for TC input type and Pt100 type.
@ Asusual, controllers were set as outl(heating) before leaving factory, of course, users
can select outl(cooling), check manual "6.3 Parameter ACt in level3 "
@ PID control: As usual, controllers have PID control before leaving factory, with Auto-
tuning function.
@ ON/OFF Control: Set CrL=0F1 or OF2,it will be changed as on/off control. Check
manual"6.3 parameter CrL ". Position difference is HYS.
@ when PID Control, we suggest adopt the Autotuning toimprove the control effect. Check
"7.Autotuning’

1. PRODUCT CHECK

MODEL (Size: wideXhigh) CODE

MF102 (48mmX48mm) OOOO0-0ON*OJON-NIN-[J-N
MF402 (48mmX96mm) “a w o
MF702 (72mmX72mm) P20 ®6 0 LW @ ®
MF902 (96mmX96mm)

(1) Control action
N: No action
F: ReversePID action (for Heating) D: Direct PID action (for cooling)
B: ON/OFF control (for heating)  M: ON/OFF control (for cooling)

(2) Input type, (3) Range code:See"8.INPUT RANGE TABLE"

(4) Control output[OP1]
N: No action
M: Relay contact
2: Current(DC0~20mA)
5: 0~5VDC
7:1~5VDC

V: Voltage pulse(for SSR)
8:Current(DC4 ~ 20mA)
6:0~10vVDC

T:Triac single phasezero crossing control

(5) SPARE CODE:N

(6) Alarm1[AL1] (7)Alarm 2[AL2]

A: Deviationhigh alarm G: Deviation high/low alarm
with hold action

B: Deviation low alarm M: Deviationband alarm
with hold action

C: Deviation high/lowalarm H: Processhigh alarm

D: Deviation bandalarm J: Process low alarm

E: Deviation highalarm
with hold action

F: Deviation low alarm L:
with hold action

Processhigh alarm
with hold action
Processlow alarm
with hold action

(8) SPARE CODE:N
(9) SPARE CODE:N

(10)Communication
N: No Communication M : Rs485 communication Modbus-RTU
(11)SPARE CODE:N

(12) Power

A: 220VAC B: 85-265VAC

(13) SPARE CODE: N
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3. WIRING
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Alarm output rated:
Relay contactoutput: 250V AC, 3A (Resistive load)
Control output rated :

Relay contact output: 250V AC5A(Resistive load)

Voltage pulse output: 0/12V DC/20mA (Load resistance

600 ohm ormore)

Currentoutput: 4to 20mA DC (Load resistance 500 ohm orless)
Triac single phase zero crossing: 100A orless

3.1 ermg cautions Twist theseleadwires

instrument power
IN

ouT Instrument
Noise filter power
L terminals
Shorten distance between —— Minimize
- distance

pitches

4. PARTS DESCRIPTION

1 Measured value (PV) display

2 Setvalue(SV)display

3 OP1lamp: Output1 indication
AL1 lamp: Alarm 1 output indication
AL2 lamp: Alarm 2 output indication
COM lamp: Communication indication

4.SET (Set key)
Used for parametercalling up andset

w

value registration
(ATShift&Autotuning key

v (Down key) Decrease numbers
A\ (Up key) Decrease numbers




Press the SETkey for 3seconds to Userlevel:

5 S ETTI N G N gy ] Proportional ].1991t0 200| -5 Proportional reset forovershoot protection
. I~ 3 reset (Auto setting after autotuning)
. 7 70 | Output limit 14 645100%| o Output manipulated variable lowest limit
5.1 Callingup procedure of each mode L L | (Low) ’
PV — — . .
L’EL’ Power on L—III':’IL/ (O'_|l{tphl;l limit {4 0t9100%| 100 | Output manipulated variable highest limit
= |
— Y [B8E - 0 iance val d buffer fimi
[ Edition code ] L L. ﬁ ,D ‘,—"’,_- Output buffer 10.0to 100%| 100 oglts?érvinzaonrg/e_\gzlanl:)itpercentage per second buffer limit
Input type display = _
] ::-:‘ e
Display changes automatically U Series display 6.3 In pUt level (L evel 3)
R = e Edition display
The instrument returns to the PV/SY C.C Set to LcKFo 809 andpress SETkey to ‘Inputlevel ‘
PV/SV display mode W _d\sp\{:-xymiodestda}us \fkeyt?]perzalion e v % The following parameter symbols aredisplayed one byone every timethe
i IS not performea ror more than 2 minute. )7 i
(Normal display) P I’I' lll'j‘ Input SET keyis pressed. 1# Factory setvalue
sv — .
Press < key Py L. L] [Scaledypedisplay Symbol| Name |Range| 1# Description
A SV setting mode —— v + “z ¢ 7 77| Main input
= : K
L,”L,’B‘ Setrange high i type select / K, E, J,Pt, Cu
Press the SET key sv - - K T —
e S “sgr” I |setrange low ,:' ’DL :70‘(V setting 19910999 5 | Set lower setting limiter
Initialization Mode Imiter
PV/SV display mode l_'“:_—:’:_': High setting  |-199t0999 400 | Set high settinglimiter
(Normal display) - limiter
**A: Input typetable l'_l’l'-l’l" Display scale | corr | C I(:?: C'::errmltigrid(_e
- = 7 = X
Display i = E _ . fuf : Fahrenheit ——
Z 0~ 1| PV bias 41990999 | 0.0 | Sensor correction ismade by addingbias
Input K T E J N Pt100 oy By "~ | value to measuredvalue(PV).
Range | 0t0999°C 0t0400°C | 0t0999°C | 010999 °C |010999 C| 010800 °C [=a T follow-up g0 60 | 55 [PV variable-value control,
52 Settl n g Set Val u e(SV) Example: Following is anexample of set value(SV)to 200C PV input filter 0-30: for general, 31-60: for enhanced
(1)Set to the SV setting mode (2)shiftof the digit brightly lit_ (3) Numeric value change (4) Set value entry ) =7 [} Control action / [E rE: PID action (reverseaction)
~ 30 ~ 30 o~ =T -~ E7H] mCe dr: PID action (Directaction)
> | 000 ~ [ B00 > oo = [ oog] | L |Contronmode| | pig | P PDconrel
P m(""fe‘f e onvor e Sine emsgw(\fv'fnecyh fgmf E:sz;ﬁﬁ; lf;yk:y increase ﬁvlesrgg‘it:;‘.g,;n e soi vare 0F2:0n/Off control withcompressor protect timer
The digit ahion Hashing Sighig, P 10 e undreds Bow ey w aecrenae Y stumenteumie o
issettable numerals. PVISV dispiay mode. B4 !lMarmimode |[00to16( 11 gele(gi ,EAhLG;-\ t%/'r\aﬂe To\f{ gléarTrRé o
ee
5.3 Setting parameters otherthan setvalue (SV) 70y g|Alarml 0.110999| 0.4 | Alarm1 differential gap setting
1171 1| differential gap :
The setting proceduresare the sameas those ofexample (2) to(4) in the
| [ | Select the typeof alarm2
above "Setting setvalue (SV)". Pressthe SETkey after the o g |Alarm2mode 10010161 10 | 200 ) 5 2t TV PE TABLE)
setting end shiftsto the nextparameter. Whenno parameter settingis =7 14 = Alarm2 Alarm2 differential i
required, return theinstrument to the PV/SV display mode. IR} E’ differential gap 01109991 0.4 arme aierentiatgap seting
IZ1 _¢ _¢ | Device address ication device addresssettin
-, . . . Imi D D settin 04127 1 Communication device a g.
6.Initialization Mode ’
L0701 gang- i =
M = ][] | Band-rate setting 9.6 | BAUd=2.4K, 4.8K, 9.6K, 19.2K
6.1 User level (Level 1) D

6.1.1After the valuebe registered ,youcan press SETkey for 3seconds to
return the instrument to the PV/SVdisplay mode.

The following parameter symbols aredisplayed one byone every timethe
SET keyis pressed.

Symbol

Name

Range

Description

|‘~
-~

Alarm 1

-199t0 999

Set the alarm value for alarm1 .
Alarm differential gap=AH1

3|33

I‘ -

Alarm 2

-199t0 999

Set the alarm value for alarm2
Alarm differential gap=AH2

|‘~

Set data lock

010999

Lck=0,Allow to modify anyparameter and SV
Lck=1,0nly allow to modifySV,

Lck=2,0nly allow to modifySV,AL1,AL2,

Lck=3, , Not allowto modify any parameterand SV
Lck=808,Set to 808 andpress SET keyto level 2
Lck=809,Set to 809 andpress SET keyto level 3

6.2 PIDlevel (Level 2)
Setto LcKto 808 andpress SET key to PIDlevel

The following parameter symbols aredisplayed one byone every timethe
SET keyis pressed.

1# Factory setvalue

Symbol Name Range| 1# Description
Proportional
IU ban’cji 1.0t0 200 20.0 | Proportional band inPID with unitC
l’ Integral time | 10999 | 210 Set the timeof integral actionto eliminate
the offset occurringin proportional control.
( ativa Set the time of derivative action to improve
o Derivative time| 010999 | 30 control stability by preparing for output changes.
I~ 1 1_ | Proportioning 010999 | 20 Proportioning cycle timefor PID control
L L |cycle (or compressor protect timer for cooling ON/OFF control)
¢ ¢ | Control Control out differential gap=HYS (ON/OFF action)
I b Hysteresis 010999 | 1.0

*ALARM TYPE TABLE (Ad_=00~16)

10: No alarmoutput 00: No alarmoutput

11: Deviationhigh alarm 01: Deviation highalarm with holdaction

12: Deviation low alarm 02: Deviation low alarm with holdaction

13: Deviation high/lowalarm 03: Deviation high/lowalarm with holdaction
14: Deviation bandalarm 04: Deviation band alarm with hold action
15: Process highalarm 05: Process highalarm with holdaction

16: Process lowalarm 06: Process lowalarm with hold action

7.AUTOTUNING

- ‘ UIL v ‘ ':l,'- Press S-ET
@‘ = Il —> JTL || => Toconfirm
/fﬂ v oo v [YES Autotuning start

)

Press <~ for 3s Press A key toset “At”from “no” to “YES”

Change “ At” from “on” to “ OFF”,
Autotuning process willbe cancelled.

8. INPUT RANGE TABLE

then press SET key to confirm, then the

INPUT TYPE CODE INPUT TYPE CODE
Ambient to 100  C| K Al Ambient to 100  ‘C| J Al
Ambient to 200 C | K A2 Ambient to 200 ‘C| J A2
K Ambient to 300 C| K A3 J Ambient to 300 ‘C| J A3
Ambient to 400 C| K A4 Ambient to 400 C| J A4
Ambient to 100 C| E | Al INPUT TYPE CODE
E Ambfem to 200 DC E A2 50 to 100 C | D Cc1
Ambient to 300 T | E A3 Pt100 | -50 0200 C | D c2
-50 to 300 C D C3
Cu50 -50 to 150 C C c2

1.TC input type controller,clients can setTC input(K,E,J)by keyboard,but
can not used forRTD input type.

2. Pt100 input typecontroller can not usedfor TC inputtype and Cu50 type.

3. Cu50 input typecontroller can not usedfor TC inputtype and Pt100 type.
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