Digital PID Controller
EM104/EM404/EM504/EM704/EM904
INSTRUCTION MANUAL

EMO04-219-E1

Carefully read all the instructions in this manual. Please place
this manual in a convenientlocation for easy reference.

/N [warnine]

[JAn external protection device must be installed if failure of this
instrument could result in damage to the instrument, equipment
orinjury to personnel .

[JAll wiring must be completed before power in turned on to prevent
electric shock, fire or damage to instrument and equipment

[JThis instrument must be used in accordance with the
specifications to prevent fire or damage toinstrumentand
equipment.

[JThis instrument is notintended for use in locations subjectto
flammable or explosive gases.

[IDo not touch high-voltage connections such as power supply
terminals , etc. to avoid electric shock.

1. PRODUCT CHECK

MODEL (Size[J wideXhigh)
EM104 (48mmX48mm) D D D D _ D

EM404 (48mmX96mm) =
EM504 (96mmX48mm) Y Y Y
EM704 (72mmX72mm)

EM904 (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 [OUT]
N: No action
M: Relay contact
2: Current(DCO0~20mA)
5:0~5VDC
7:1~5VDC
(5) Remark code: N
(6) Alarm 1[AL1]

V: Voltage pulse(for SSR)

8: Current(DC4 ~ 20 mA)

6: 0~10VDC

T:Triac single phase zero crossing control

(7) Alarm 2[AL2]

A: Deviation high alarm G: Deviation high/low alarm
with hold action
B: Deviation low alarm M: Deviation band alarm
with hold action
C: Deviation high/low alarm H: Process high alarm
D: Deviation band alarm J: Processlowalarm
E: Deviation high alarm K: Process high alarm
with hold action with hold action
F: Deviationlow alarm L: Processlow alarm
with hold action with hold action
(8) Power
B: 85-265VAC

(9) Communication

N: No Communication M : Rs485 communication Modbus-RTU

2. MOUNTING

2.1 Mounting Cautions

(1)Use this Instrument within the
temperature and ambient humidity.
[JAllowable ambient temperature: 0 to 50[]

following ambient

(2) Avoid the following when selecting the mounting location.

[JCorrosive or inflammable gases.

[Direct vibration or shock to the mainframe.
[Water,oil,chemicals,vapor or steam splashes.

[Excessive induction noise, static electricity, magnetic fields or noise.
[Direct air flow from an air conditioner.

[Exposure to direct sunlight.

[Excessive heat accumulation.
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3.1 Wiring cautions

instrument DOV

Shorten distance between

pitches

\oltage pulse output: 0/9 V DC

Twist these leadwires
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oUT
Noise filter

Minimize
distance

Instrument
power
terminals

4. PARTS DESCRIPTION
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[JAllowable ambient humidity: 45 to 85% RH 2

[[IRapid changes in ambient temperature which may cause condensation. 3
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2. Setvalue(PV)display [Red]
3. Indication lamps
Control output lamps (OUT1)
Alarm1 (AL1) Alarm2 (Al2)

4. SET (Set key)

registration
5. 4 Shift & Autotuning key
6.
7.
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(Up key) Decrease numbers

(Down key) Decrease numbers

1. Measured value (PV) display [RED]

Used for parameter calling up and set value




Press the SET key for 3 seconds to User levell]

;

[

6.1.1After the value be registered ,you can press SET key for 3 seconds to
return the instrument to the PV/SV display mode.

The following parameter symbols are displayed one by one every time the
SET key is pressed.

Symbol Name Range Description

AL | wami 19000 [ Seieman valve s !
FL D) Mam2  |-1eate0ee | L8 el gapaAtz

’:_ - IL’ Set data lock 0to 999 Lck=0,Allow to modify any parameter and SV

Lck=1,0nly allow to modify SV,

Lck=2,0nly allow to modify SV,AL1,AL2,

Lck=3,, Not allow to modify any parameter and SV
Lck=808,Set to 808 and press SET key to level 2
Lck=809,Set to 809 and press SET key to level 3

6.2 PID level (Level 2)
SettoLcK to 808 and press SET key to PID level

The following parameter symbols are displayed one by one every time the
SET key is pressed.

1# Factory set value

5 S ETTI N G _ I_ 1| Proportional |.199t0200| -5.0 | Proportional reset for overshoot protection
. I 312 | reset (Auto setting after autotuning)
. 17 70 | Output limit 14 019100%| 0.0 | Output manipulated variable lowest limit
5.1 Calling up procedure of each mode LI L | (Low) ’
PV — . .
b’BE" [ Power on } Ei‘lj’l_'l (C')*u.tphu)t limit  10.0t0100%| 100 | Output manipulated variable highest limit
. ig
Q sV U 7 17 - —
Edition code ubb ﬁ L 11| outputbuffer [0.0to100%| 100 Oultp;nvir;aonczvalue percentage per second buffer limit
Input type display s [y Only for 4-20mA output
e ] ‘:‘ e di
Display changes automatically L ! Series display 6.3 Input level (Level 3)
sv it f
e nstrument relums o he VIS Y 5| | Ediiondisplay | getto LcK to 809 and press SET key to Input level
PV/SV display mode W _disp\laymfode stda;us ifkeyt(;perQatiqn - v “ The following parameter symbols are displayed one by one every time the
H S not performed for more than 2 minute. )7 i
(Normal display) IS not p inu I’I’7[ l‘ Input SET key is pressed. 1# Factory set value
sV — .
— - YSETY L; £ (Scldlpedsplay] | Symboll  Name |Range| 1# Description
emmmm—— | SV setting mode | m— oy _ 2 ¢ 7 | Main input
L",‘_,’L," Setrange high 1117 [type select / K | K.t E J,N, Pt100
Press the SET k . . ) ) ) )
for3seconds [ > I | Setrange low ’,':’ Decimal point | 0to1 | 0 | 0:Nodecimal point, 1:One decimal point mode
Initialization Mode — —
PV/SV display mode — 71 | Low setting -199t0 999 0.0 Set lower setting limiter
(Normal display) =77 L | limiter '
**A: Input type table [_'“':ill_" High setting -199t0 999 400 Set high setting limiter
Display e = E _,’ P Py - limiter
— — 1470 | D C: Centigrade
Input K T E J N Pt100 Li1 ik |Display scale | CorF | C |2 Fahre%heit
Range | 0t0999°C 010400 C 0t0999°C | 010999 °C [0t0 999 “C| 010800 C 5[:‘ ’I:, PV bias 19910999 | 0.0 | Sensor correction is made by adding bias
5.2 Settlng set Value(SV) Example: Following is an example of set value(SV) to 200[] — value to measured value(PV).
(1)Set to the SV setting mode (2)Shift of the digit brightly lit (3) Numeric value change (4) Setvalue entry ’I_— 'IL PV .fOHOW'_UP 0to60| 55 PV variable-value control,
o~ j”,__,, pV’T . 35, o L,-,, PV input filter 0-30: for general, 31-60: for enhanced
=,  —  — | —> . j . .
) I_ | Control action rE: PID action (reverse action
~ [ oog « [ 808 bl oo ~ | 200 l;’C = I / rE dr: PID action ((Direct action) )
Frese 4 ey 1o enterthe. e S whin Tahte Procaing the Upkey increscs he SET Koy Allor s Setvaree. -
S, G R S esh |7 ) | Contronmode| | pig | Pié FIDacnirel
is settable. numerals. PVISV display mode. .
oF2:0n/Off control withcompressor protect timer
5.3 Setting parameters other than set value (SV) O ¢ !| Alarmi mode 001016 | 11 Select the type of alarm1
= See(**ALARM TYPE TABLE)
The setting procedures are the same as those of example (2) to (4) in the g ¢| Alarmi Alarm1 differential aan settin
above "Setting set value (SV)". Press the SET key after the I 1| differential gap 0.110999) 0.4 gap setting
setting end shifts to the next parameter. When no parameter setting is
required, return the instrument to the PV/SV display mode. S o | Alarm2mode  [00to 16 | 10 gzzﬁ/&h&%ﬁﬂeﬁfﬁ?%?ag)
177 0y 73| Alarm2 0.1t0999| 0.4 | Alarm2 differential gap setting
1$1 1 1 0 g i ) :
6.Initialization Mode £ | diferential gap
HD’D’ sD:t\tlilr(I:g address 0-127 |1 Communication device address setting.
[
6.1 User level (Level 1) OCIC L [Band-rate setting / 9.6 |BAUd=2.4KO 4.8K1 9.6K0 19.2K

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

No alarm output

Deviation high alarm with hold action
Deviation low alarm with hold action
Deviation high/low alarm with hold action
Deviation band alarm with hold action
Process high alarm with hold action
Process low alarm with hold action

10:
11:
12:
13:
14:
15:
16:

No alarm output
Deviation high alarm
Deviation low alarm
Deviation high/low alarm
Deviation band alarm
Process high alarm
Process low alarm

00:
01:
02:
03:
04:
05:
06:

7.AUTOTUNING

[ —
@ @ @ . 7 L . 7 L Press SET
— ‘ ILI’I_ e ‘ H’—_ =—> To confirm
sv ‘ [al=] sv ‘ HES Autotuning start

Press 4 for 3s Press 4 key toset “At” from “no” to “YES”

Change *

At” from “on”

to

Autotuning process will be cancelled.

“OFF” , thenpress SET key to confirm, then the

8. INPUT RANGE TABLE

Input type Code Input type Code
Symbol Name Range| 1# Description O to 400y | K: A4 0 to 400y | J i A4
K 0O to 600V Ki A6 J 0O to 600V J A6
Proportional 0 to 999V Ki A0 0 to 999V J AO
;U banz 1.0t0200( 20.0 | Proportional band in PID with unit []
Input type Code Input type Code
! | Integraltime | ot Set the time of integral action to eliminate O to 400V E: A4 O to 400V T A4
J 0999 | 210 A ; S Y
the offset occurring in proportional control. E O to 600V E A6 T O to 600V T A6
Setthe ti t derivati oo 0 to 999V E i A0 0 to 999V T i A0
‘_,, Derivative time| 010999 | 30 etthe time of derivative action to improve
L control stability by preparing for output changes. Input type Code Input type Code
— Proportionin ioni i 0O to 400V NI A4 0O to 400V Di A4
,'_ E,’,’_— cycl‘:a 9 0t0 999 20 Proportioning tcy?tlve t"?e folr.PI(IDDN(/:g;Ftrolt | N 0 to 600V N A6 Pt100 0 to 600V D! A6
(orcompressor protect timer for cooling con ro) 0 To 999V N AO 0 To 800V D A8
¢ s = | Control Control out differential gap=HYS (ON/OFF action
U '__l El Hysteresis 010999 | 1.0 gep ( )
teshow”
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