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1.

Notice before start-up

NC series controller has got the CE approvals as below:

LDVDO D/N EN61010-1

EMCO EN 55022 1994 /A10 1995/ A200 1997
EN 61 000-3-200 1995/-3-30 1995
EN 61 000-4-200 1995 /-4-30 1996 /-4-500 1995/ -4-6
1996 / -4-8[1 1993 /-4-1110 1996/ EN 50 2041 1995

Please confirm the specification of controller is to totally with your requirement before
using it, also read this manual in detail.

A

1.

Danger

Danger! Electric Shock!

DON'T touch AC power wiring terminals when controller has been
powered!

Keep the power off until all of the wirings are completed!

A Warning

1.

Please confirm the AC power wiring to controller is correct, otherwise it would be
caused aggravated damage on controller. ( NC2438 connecting with Pin 1 and 6,
NC2538/NC2638/NC2738/NC2838 with Pin 1 and 2).

Be sure to use the rated power supply (AC85~265V or DC24V), otherwise it would be
caused aggravated damage on controller.

Please confirm wires are connected with correct terminal (Input, Output).

Use M3 screw-compatible crimp-on terminals with an insulation sleeve, as shown
below

|

§

2

Avoid installing controller in following spaces:

I. Aplace where the ambient temperature may reach beyond the range
from 0 to 50 °C

II. A place where the ambient humidity may r each beyond the range
from 20 to 90% RH.

[Il.A place where the controller likely to come into contact wit h water, oil,
chemicals, steam and vapor.

IV. A place where the controlleris subject to interface with static
electricity, magnetism and noise.

For thermocouple (TC) input, use shield compensating lead wire.

For RTD input, use shield wires which have low resistance and no

resistance difference between the 3 wires.
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1. Specifications

A Standard spec.

Model NC2438 NC2638 NC2738 NC2538 NC2838
Dimension 48X48mm | 96X48mm | 72X72mm | 48X96mm | 96X96mm
Supply voltage AC 85~265V0 DC 15~50V (Option)

Frequency 50 /60 HZ

Power approx 3VA | approx 4VA |approx 3VA |approx 4VA |approx 4VA

consumption

Accuracy

0.2 % FS *1digit

Sample time

250ms

TC

K,J,R,S,B,E,N,T,W5Re/W26Re, PLIl ,U,L

« | RTD PT100,JPT100,JPT50

>

2| mADC 4~20mA ,0~20mA

~|mv/ivDC 0~1V, 0~5V, 0~10V, 1~5V, 2~10VDC

-10~10mV, 0~10mV, 0~20mV, 0~50mV, 10~50mV

Decimal point

0000, 000.0, 00.00, 0.000

position Available for linear input (mA/ mV /V)

Relay SPST type | SPDT type | SPST type | SPDT type | SPDT type
= 3A, 220V, electrical life:100,000 times or more (under rated load)
§_ Voltage pulse For SSR drive. ON : 24V , OFF : 0V, max load current : 20mA
8 mA DC 4~20mA, 0~20mA. Maximum load resistance:560 Q

Voltage DC 0~5V, 0~10V, 1~5V, 2~10V . Max load current:20mA

Alarm 1 3A, 220V , electrical life:100,000 times or more (under rated load)

Control algorithm

PIDO PIO PDO PO ON / OFF(P=0)00 FUZZY

PID range

P:0.0 ~ 200.0 %U I: 0~3600sU D: 0~900s

Isolation

Output terminals(control output , alarm , transmission) and input
terminals are isolated separately

Isolated resistance

10MQ or more between input and case (ground) at DC 500 V
10MQ or more between output and case (ground) at DC 500 V

Dielectric strength

1000V AC for 1 minute between input terminal and case (ground)
1500V AC for 1 minute between output terminal and case (ground)

Operating 0~50°C

temperature

Humidity range 20~90%RH

Weight 150g 225¢g 2259 225¢g 300g

Display Height

PV:7mm PV:7mm PV:14mm PV:7mm PV:14mm
SV:7mm SV:7mm SV:10mm SV:7mm SV:10mm




*® Optional Spec.

Model NC2438 NC2638 NC2738 NC2538 NC2838
Output 2 For heating and cooling control use.
Relay , SSR, 4~20mA, 0~20mA, 0~5V, 0~10V, 1~5V , 2~10V
Alarm 2 SPST type | SPDT type | SPST type | SPDT type | SPDT type
3A, 220V , electrical life:100,000 times or more (under rated load)
Not Available Available Available Available
Alarm 3 available | SPST type | SPST type | SPST type | SPST type

3A, 220V, electrical life:100,000 times or more (under rated load)
Heater Break Alarm | Display range of heater current : 0.0~99.9A , Accuracy : 1%FS
(HBA) Included CT : SC-80-T (5.8mm dia , 0.0~80.0A)

or SC-100-T (12mm dia, 0.0~99.9A)
Alarm relay : AL1

Transmission Available for PV or SV transmission
4~20mA, 0~20mA, 0~1V, 0~5V, 0~10V , 1~5V , 2~10V
Remote SV 4~20mA, 0~20mA, 0~1V, 0~5V, 0~10V , 1~5V, 2~10V

Communication Protocol : MODBUS RTU , MODBUS ASCII , TAIE
RS232 ,RS485, TTL

Baud rate: 2400 , 4800 , 9600 , 19200 , 38400 bps.
Data bits : 8 , Stop bit : 1 or 2bit , Odd or Even parity.
Water/Dust proof IP65

% Special control output (OUT1)

Model NC2438 NC2638 NC2738 NC2538 NC2838
1¢ zero crossing Available | Not available | Available Not Available
control(1¢SSR) available

3¢ zero crossing Not available Available
control(3¢SSR)

Motor valve control Available

1¢ phase angle Not available Available

control(1¢SCR)

3¢ phase angle Not available Available
control(3¢SCR)

*® Programmable RAMP/SOAK

Model NC2438P | NC2638P | NC2738P | NC2538P | NC2838P
Programmable 2 patterns with 8 segments each.

RAMP/SOAK The 2 patterns can be linked together as 16 segments use.
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3. Terminal ar

rangement

3.1 NC2438 Terminals ( 48mm x 48mm , DIN 1/16 )

A.Power Supply
O
O (1] 6]
AC 85~265V
DC 15 ~50V(Option)
H.CT Input
4] 3] g
B 4] g
B.Control Output C.Input
mA,V+ TC,mV
oUT1 oUT2 7
Relay SSR mAV Relay SSR mA,V n n
@9\5 @%@9\5 9]
A
@2 - @‘? - —10 =110]
D.Alarm

(Option)

OUT1 OUT1
(1oZero Cross (Proportional Motor
Control) Valve Control)

G

[12] K1 CLOSE

G2 OPEN

K2 com

(Use OUT1 & OUT2)
AL 1 AL2 (Proportional Motor

Valve Control)

@31 @?1 @%Mu
B 2

E.Transmission F.Communication

TRS RS232  RS485 TTL
*fif] | |o—fig o—fio—id
U | |-tz

sc—13] SG




3.2 NC2638 Terminals ( 96mm x 48mm , DIN 1/8)

A.Power Supply
e [1] [11]
o 2] [12]
AC 85~265V
DC 15 ~50v(Option) | 3] [13]
[4]
[¢] H.CT Input
14
B
15
B.Control Output C.Input
ouT1 ouT2 mAV RTD Temy
17
Relay SSR mAV Relay SSR mA)V B
E NO IE% R m m
B
- J0a ER DT
nw‘. ++
10FEom — '~
D.Alarm E.Transmission
(Option) AL AL2  AL3 TF:S
@
OUTT OUT1 —13]
(Proportional Motor (1oPhase
Valve Control) Angle Control )
6 @
[7]cLose G2 G.Communication F.Remote
8| OPEN [9] ki1 RS232 Rs485  TIL Remote SV
wo—{14] {14014 *f14]
9F— G1
ofgegoE |
10/ com
sc—{16] sc—{16|




3.3 NC2738 Terminals ( 72mm x 72mm)

A.Power Supply
N [1] [19]
O 2] [o]
AC 85~265V
DC 15 ~50V(Option) E
|z| |E| H.CT Input
5] [12]
6] [13]
[21]
B.Control Output C.Input
OUT1 OUT2 mA,VJr RTD TC,mV
Relay SSR mAV Relay SSR mAV 5 m IE
w Ty 7 [ 7
2 9¢  ENCE
+—+
L s
e I
D.Alarm E.Transmission
i TRS
(Option) g
OuT1 OUT1 OUT1 @
(Proportional Motor (1s7ero Cross  (1oPhase Angle — m
Valve Control) ~ Control) Control)
[15] G1 [15] &1
[4]cLosE [17] 2 K1
G.Communication
[5]0PEN oo F.Remote
ol RS232 Rs485  TIL Remote SV
— || B || [« || |wofigoc—fgo—is i
[7]com ay || |- efg| | o




3.4 NC2538 Terminals ( 48mm x 96mm , DIN 1/8)

A.Power Supply
e [1] [11]
o 2] [12]
AC 85~265V
DC 15 ~50V(Option) | 3] [13]
[4]
[¢] H.CT Input
14
B
15
B.Control Output C.Input
ouT1 ouT2 mAV RTD Temy
17
Relay SSR mAV Relay SSR mAV B
E NO IE% R m m
B
- 0 ER DT
nw‘. ++
10Kgow— "~
D.Alarm E.Transmission
(Option) AL1 AL2  AL3 TFiS
@
OUTT OUT1 —13]
(Proportional Motor (1oPhase
Valve Control) Angle Control)
[ — @
[7]cLose G2 G.Communication F.Remote
8| OPEN [9] ki1 RS232 Rs485  TIL Remote SV
wo—{14] 0 —f14]F0—14] *14]
9F— G1
oo goE |
10/ com
sc—{16] sc—{16|




3.5 NC2838 Terminals ( 96mm x 96mm , DIN 1/4)

A.Power Supply

Q
[

out1 OUTT ouT1
(Proportional Motor  (1gPhase (3oPhase

Valve Control) Angle Control) Angle Control
[6]— 31] G 31] &1
[7]cLosE B2] K1 32 K1
[8]OPEN G2 a2
D 3 3 2
&, s
Bekor| | B8

—1] [21] [31] [11] | E.Transmission
AC85365V— = 2 ] (2 TR+S
DC 15 ~50V(Option) [23] [13] @
& =
[5]  [23] [15]
6]
H.CT Input F.Remote
Remote SV
8 e
=
B.Control Output C.Input
oUTT remsstar | ooy o par o
B NO i Cross Control)Cross Contro
‘ ' [B1] &1 [31] RG1 18
ﬂw‘. i G2 RG2 19)
0ty - i | [35] TG1 ={20)
OUTZERTS)Y sz m+A,V i or| | B ez
10® | |
S | [6ly

G.Communication

RS232

RS232

SG_@

RS485

rRo—{14] Ox —{14] rRD—{14]
SD_@ Dx+ SD_@

(Remote SV)
RS485

RD_@ Dx—
SD_@ Dx+_@

TTL
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5. Parts description

NC2438 NC2638

NC2538 NC2738/NC2838

nnnnnn

(9
(19
(D
12
(9

G0 0RMOEUED

Yi %

®OEO®O®
SYMBOL NAME FUNCTION
PV @ Measured value Displays PV or various parameter symbols
(PV) display (Red)
SV @ Set value Displays SV or various parameter set values
(SV) display (Green)
SET @ Set key Used for parameter calling up and set value
registration
A/M @ Auto/Manual key Switches between Auto(PID) output mode and
Manual output mode.
<< @ Shift key Shift digits when settings are changed
V @ Down key Decrease numbers (-1000,-100,-10,-1)
*Program hold * Program hold ( Programmable controller)
/\ @ Up key Decrease numbers (+1000,+100,+10,+1)
*Program run * Program run ( Programmable controller)
OouUT1 OUT1 lamp Lights when OUT1 is activated (Green)
OouT2 @ OUT2 lamp Lights when OUT2 is activated (Green)
AT Auto tuning lamp Lights when Auto tuning is activated (Orange)
AL1 @ Alarm 1 lamp Lights when Alarm 1 is activated (Red)
AL2 @ Alarm 2 lamp Lights when Alarm 2 is activated (Red)
AL3 (3 | Alarm 3 lamp Lights when Alarm 3 is activated (Red)
MAN Manual output lamp | Lights when manual output is activated
(Orange)
PRO @ *Program running *Flashes when program is running
lamp ( Programmable controller)
OUT1% @ OUT% bar-graph Output% is displayed on 10-dot LED.
display

12




6. Operations

6.1 Power On
Controller will display as below

0060DOD®
v1 I ©- v1 I

0 20 4 60 80 100 0 20 40 60 80 100

)
Y % v1 I ©-
o 20 '@ e & ' 10 o 20 4 e '8 100

\sT /M\ \ \ST /M\ \ |sET|AM | SET|AM \

NC2738 NC2738 Nw Nw
All LED and 7 segment Display input type Display range Ready for use
displays will be lighted (K2) (0.0~400.0)

6.2 Change the Set Value (SV)
Change SV from 0.0 to 100.0

0
|sET|AM| |
N
NC2738 NC2738 NC2738

CJ
PressC& Dkey. The SV Press (& key Press(ADkey Press (SET) key
number started to flash.  to select the hundreds digit. to change the number to 1 to store the new
The flashing digit indicates set value.

which digit can be set.

6.3 Change the Alarm Value
Change AL1 value to “5.0” (AL1 active, if PV exceeds SV over 5.0)

NC2738 NC2738

Press (SET) ke
Press GED key Press (& key Press (/D key store tw value
to display parameter AL1 to change AL1 value increase AL1 value of AL1

* The are total 16 alarm mode types, please referred with “alarm mode” in page 30

*To change alarm mode, press + & key 5 seconds to enter Level 3 (Input

Level) and then change ALD1/ALD2/ALD3 value.
13



6.4 Autotuning (AT)
Use AT function to automatically calculate and set the optimize PID value for your system.

40 60

SET|A/M \SET\A/M\ <
Press key Press (&) key

to display parameter AT.

Autotuning
ATVL=0

(Overshoot )

PV

to change AT setting

sV '/

100% —
Output% |ON| OFF | ON | OFF
0%

> —>
PID Control
(After Autotuning)

ON / OFF Control
(Autotuning)

Autotuning failure

Possible cause 100 ATVL is too big. (If not sure O set ATVL=0)

Possible cause 2[00 Calculation time is too long.
(Set PID parameter manually)

| seT|Am |
Press(/\) key Press key
change AT to “ YESO Start auto tuning
(AT lamp will be
lighted on)
Autotuning
ATVL=20

*Set ATVL to prevent overshoot occurred during
autotuning process.

To set ATVL ,press key 5 seconds to enter
Level 2 (PID Level) and then change the value.

S\
¢ SV -20
N

100% —
output% |ON| OFF | oN | OFF
0%

- —>
ON / OFF Control PID Control

(Autotuning) (After Autotuning)

14



6.5 Programmable RAMP / SOAK (Only available for NC2738 model)

*For detail of the programmable instruction, please refer with page 25.

Assume the temperature profile is as below (use total 4 segments )

sV A 200
120
RAMP SOAK RAMP SOAK
— P C———————P——————————————————————— > M
" 30 50 1 hour and TIME
our ’ ’ :
minutes minutes 20 minutes

Please operate conroller as following steps:

Press SED) key Set SV_1 t0 200.0 Set TM_1 to 01.00 Set OUT1 to 100.0
to display SV_1 (1 hour)

Set TM_2 to 00.30
Set SV_2 10 200.0 (30 minutes) Set OUT2 to 100.0

J /
Set TM_3 to 00.50 \

(50 minutes) Set OUT3 to 100.0

P k
SetSV_410120.0  SetTM_4t001.20 SetOUT4101000 oo %grafqy
(1 hour and 20 minutes) (PRO LED start lighting)

15



7. Operation levels

71 Levels diagram

Level 1
"] (User Level)

A

LCK = 0000

Press(SET) Key+(<)5 seconds

Press(SET) Key 5 seconds

Level 2 Level 3

‘Press (PID Level) (Input Level) Press(SET) Key+(<Z)5 seconds

Key 5 seconds

LCK = 1111
Press(SET) Key+@ 5 seconds

* The controller returns to Level 1 if there
is no key operation within 60 seconds.
Level 4 ' y operation Wit
(SET Level)
*In any Level ,press key
twice will return to Level 1.
Press(SET) Key+(<)5 seconds

7.2 Lock function

To use lock function, please set parameter “LCK” in level 2.

LCK Levels entering available Parameters which can be
Level1 | Level2 | Level 3 | Level 4 changed
(User) (PID) (Input) (SET)
1:1'/__1'/__1'1’:/ All parameters
v v v X (Factory set value)
R V4 4 X v All parameters
,’__,' / L_,' L_,' \V4 \V4 X X All parameters except level 3
) :'_:_' Vv 4 X X Parameters in level 1
HE R v X X “SV” and “LCK’
o vV 4 X X Only “LCK”

16



8. Parameters

Level 1 (User Level)

Process Value
Set Value

Output Limit

Autotuning

Alarm 1 set value

Heater current display
HBA set value

Alarm 2 set value

Alarm 3 set value

17
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8.2.2

Description of parameters

Rangel 0.0~200.0%

[=a Proportional band 1
e (For output 1) ON/OFF control if set to 0 (0.0)
Set
. +,' Integral time 1 Rangel] 0~3600 seconds
c ;/ U ] (Foroutput1) PD control if setto 0
Set
4 1 Derivative time 1 Rangel 0~900 seconds
E O (For output 1) Pl control if set to 0
y Set
d ’:’D i Reserved Reserved
+ Set
A f:,j'—' L | Auto tuning offset value Ranger 0~USPL
[
y Set Rangel 0~150 seconds
I | g
L 5,”,;, ! Output 1 cycletime  Relay output: 10
Display ’+USet Voltage pulse output: 1, mA output: 0
IfP1=00 [ HY 5| Hysteresis for output 1
g + ON/OFF control Rangel) 0~1000
Set
[=lp= Proportional band 2 ,
> I (For output 2) The same with P1
+ Set
= Integral time 2 :
oun (For output 2) The same with I1
O + Set
S dZ Derivative time 2 .
3 ET (For output 2) The same with D1
= + Set
% L ':," E c Output 2 Cycletime  The same with CYT1
T Display : uS
R IFP2=00, H ng ,E_;[ Hysteresis for output 2
g' ; ON/OFF control The same with HYS1
3 Set
% 0 ,:#p i | Controlgap 1 Set point of output 1 (Heating side)
B 0 (For output 1) =5V - GAPT
o y Set
<Y, T HP = Controlgap2
0 (For output 2) =SV + GAP2
y Set
‘_,"—F,Cn":‘n Function lock
[ U*l_l [

Return to “P10

LCK Levels entering available Parameters which can be
Level1 | Level 2 | Level 3 | Level 4 changed
(User) (PID) (Input) (SET)
ooon 4 4 4 X All parameters (default value)
i 4 4 X v All parameters
oron 4 V4 X X All parameters except level 3
it v vV X X Parameters in level 1
oool| v v X X “SV” and “LCK”
ool v v X X Only “LCK’

19




8.3  LEVEL 3 (Input Level)
To enter level 3 , set LCK to "0000”and then press SET key + Shift( < ) key 5 seconds.
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Input type selection

Analog input low limit calibration

(Used for mA and V input)

Analog input high limit calibration

(Used for mA and V input)

Decimal point position
(Available for mA and V input)

Lower Set-Point Limit

Upper Set-Point Limit

Rangeld -1999 ~ 9999

Range 0 ~ 9999

000001 000.003 00.0003 0.000

Scaling Low Limit

Scaling High Limit

Remote input low limit calibration Rangell -1999 ~ 9999
Remote input high limit calibration Rangel 0 ~ 9999
Range:00~19

Alarm mode of AL1

Alarm time of ALT

Alarm mode of AL2

Alarm time of AL2

Alarm mode of AL3

Alarm time of AL3

Hysteresis of all Alarm

Output 1 low limit calibration
(Used for mA and V output)

Output 1 low limit calibration
(Used for mA and V output)

20

Refer to “Alarm mode typel

Ranged 0~99 Min 59 Secs

0=Flicker AlarmO 99:59=Continued
Others=0n delay time

(If ALD=07, ALT means alarm on time)

The same with ALD1

The same with ALT1

The same with ALD1

The same with ALT1

Ranged 0~1000

Rangel 0 ~ 9999

Range 0 ~ 9999



721 Output 2 low limit calibration

é’_f ] (Used for mA and V output) The same with CLOT
Set
CHOZ Output 2 high limit calibration The same with CHO1
3 Efsu (Used for mA and V output)
et
L L’_'E' ] Retransmission low limit calibration The same with CLO1
L
+ Set
"-C”E gu,:_,/ Retransmission high limit calibration The same with CHO1
B y Set . .
e Full run time of proportional motor
-UlY ( Used for proportional motor valve Rangel 5~200 seconds
i Set control output)
SJAE Used for programmable controller 0=Not wait
D¢ ' to wait continued operation Others=Wait value
Set
SEEH
oood
} Set
oL Communication Protocol Selection: MODBUS RTU / MODBUS ASCIl/ TAIE
+ Set
=l i—é? Communication Bits Configuration: O_81/0_82/E_81/E_82
o_ |
* Set
d.lT0 | 1D number Rangel 0 ~ 255
y Set
hBHE:’_:'Jd Baudrate 2400 /4800 /9600 /19200 / 38400 bps
v S’et
EEN gb SV compensation Range -1000~1000
y Set
P 5, g 2| PV compensation RangeD -100.0~500.0
. Set
LITEE - Unitof PV &SV C(°C)/F (°F) / A (Analog)
L
y Set
PFFE . PV will responese faster if
200 PV Filter PVFT is smaller.
* Set
LHZL | Reserved
[y |
+ Set
HUELIIl%'Ct" Control mode Heat / Cool
y Set
S—
- E,H,:/d Control algorithm PID / Fuzzy
Set
EHD_;’: Frequency 50/60HZ
¢ Set

Return to “INP1C
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8.4

Level 4 (SET level)
To enter level 4, set LCK to ”1111”and then press SET key + Shift( < ) key 5 seconds.

B Press(SED Key
- A
Press(SED) Key GED GED GED GED GED
SEE [}---»{GEE TH{GEEBH{SEETH+{SEEOH{1MPZ H{TUETH>
’I,-"I \\ y Remcl>te SVOutpllJt mode
Display/hiding Special functions Setting  selection
parameters
8.4.1 How to hide parameters (Use SET1~SET7)
v [CEE | gg II-DIiiSeIthishparameter
sv oo oo — 2P play this parameter
SET1_1
SET1_2
SET1_3
SET1_4
*For the description of Level 1 parameters, please refer with page 17.
*For the description of Level 3 parameters, please refer with page 20.
SET | Display / hiding Level | SET Display / hiding Level
1.1 OUEL Level1 | 5 1 CLogcrcHDe Level 3
1.2 HE Level 1 | 5_2 CLOICHDOS Level 3
1.3 HL Level1 | 5_3 |[rULCY LOAESEER| Level 3
1 4 a2 Level1 | 5_4 |[P5L b/ t5,/dM0bBALGD| Level 3
2.1 HL S Level 1 | 6_1 5005 Level 3
2.2 | ROLIAAHIAF | Level 3| 6_2 P05 Level 3
2 3| LS5FLUSFL |Level3|6_3 Unie Level 3
2.4 | ANLZAMNHZ | Level3 | 6_4 FUFE Level 3
3_1 HiLd ! Level 3 | 7_1 CARASC Level 3
3.2 HLE Level 3 | 7_2 oud Level 3
3_3 HLdCZ Level3 | 7_3 OFPARd Level 3
3 4 RLEC Level 3 | 7_4 H = Level 3
4_1 HL d4 Level 3
4_2 HLES Level 3
4_3 HY5HR Level 3
4_ 4 | CLOICHO! | Level3
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8.4.2  Special functions (Use SET8 / SET9 / SETO0)
SET 8 Remark
8_1 0 : Program not repeat
1 : Program repeat
8_2 0 : No power failure option Only available for
1 : With power failure option programmable
8_3  |0:Program starts from O controller
1 : Program starts from PV
8_4 0 : Reserved (Don’t change it)
SET9 Remark
9 1 0 : Reserved (Don’t change it)
9 2 0 : Timer Unit = “Hour : Minute” Only available for
1 : Timer Unit = “Minute : Second” programmable
controller
9 3 0 : Disable transmission Used for transmission
1 : SV Transmission output
9 4 0 : Disable transmission
1 : PV Transmission
SETO0 Remark
0_1 0 : TTL Communication (Slave) Used for TTL
1 : TTL Communication (Master) communication
0_2 0 : Hide parameter “RATE”
1 : Display parameter “RATE” Al3 will be replaced
by “RATE”
0_3 0 : Disable Remote SV function Used for Remote SV
1 : Enable Remote SV function function
0_4 0 : use output relay “b” contact when Used for 3 wire
motor valve closed proportional motor
1 : use output relay “a” contact when valve control
motor valve closed
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Please don't operate SET 8_4[1 otherwise the controller's process will be in Mirror display.

If SET8.4 is set to “1”, the controller will enter into “Single Display” mode, the PV LED will
not display any values. The SV LED will disp lay both the parameter value and the setting
value alternately as shown in the diagram below.

Displayed alternately

PV EMPTY

oo
l—‘|§
I
M

sy =P OCLC ]

-

17
[y

R
—

—
—

To rectify the problem please press the SHIFT KEY ( <] ) and change the setting value to
“0000”.

8.4.3 Remote SV type selection

INP2=0 None

INP2=1 10~50mV / 4~20mA/1~5V [/ 2~10V

INP2=2 0~50mV /0~20mA/0~5V /0~10V

INP2=4 CT input

A Remote SV function is not available for programmable controller

8.4.4 Output mode selection (Use OUTY)
OuUTY=0 Single output (OUT1)

ouTY=1 Dual output (OUT1 / OUT2)

OouTY=2 Reserved

OuUTY=3 3 wire proportional motor valve control
OuUTY=4 10 Phase angle control (19 SCR)
OUTY=5 3o Phase angle control (39 SCR)
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8.5 Program Level

8.5.1

Description of parameters

LEVEL 1

+ Set

—|n
m

7)) | o
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L
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L
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-
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)
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Calmr
c3-
C2

» Co|-
(]
-~

(]

Ny

Coc
caj

-
»
()
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Program Pattern
Rangel] 0~2

Program Segment display
( Pattern _ Segment )

Program countdown display
Rangel 0~99 hour 59 min

Setting value of Seg.1
Ranged LSPL~USPL

Set time for Seg.1
Rangel 0~99 hour 59 min

Output Limit of Seg.1

Rangel] 0~100%

If OUT=00 program will end.

Setting value of Seg.2

Set time for Seg.2

Output Limit of Seg.2

Setting value of Seg.3

Set time for Seg.3

Output Limit of Seg.3

Setting value of Seg.4

Set time for Seg.4

Output Limit of Seg.4
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Return LEVEL 1

(Only displayed in programmable controller)

Setting value of Seg.5

Set time for Seg.5

Output Limit of Seg.5

Setting value of Seg.6

Set time for Seg.6

Output Limit of Seg.6

Setting value of Seg.7

Set time for Seg.7

Output Limit of Seg.7

Setting value of Seg.8

Set time for Seg.8

Output Limit of Seg.8



8.5.2 Description of operation
1. There are 2 patterns can be used ] each pattern contains 8 segments.
2. Terminologies

Pattern [J A program consists of some steps.

Ramp statusl] The status with changing SV.

Soak status 0 The status with fixed SV.

3. Operating
[.  "KEY" function (no changing parameter)
2\ (RUN) [ Start program procedurel] PRO LED in panel start flicking.
N (HOLD) [ buspend program procedured PRO LED in panel will steady

2\ + SET(JUMP) o Jump to previous segment.
< + SET (RESET)L Reset program procedurel] PRO LED in panel will off.
[I.  Alarm FunctionO
ALD1 =“07"(Segment end alarm)[]
AL1 =“2"(It means when segment 2 end,AL1 will actf]
ALT1 =“00:10"(Relay on time is 10 seconds).
O In this caseld when program proceeds to segment 2 end the relay of AL1 will
be on 10 seconds.
[ll. END functionl]
The Controller doesn’t have END order, so if program procedure is less than 8
segments, please set the last segment’s OUT to “0”. Program will end in this
segment. Otherwise[ it will proceed 8 or 16 segments.
IV. Linking Function O
PTN=1 proceed pattern 100 contains 8 segments.
PTN=2 proceed pattern 2[J contains 8 segments.
PTN=0 linking proceed pattern 1 and 2 totally 16 segments.
(Please set PTN1 and PTN2 at firstCJ and then set PTN to 0)
V. Other function (7jrefer to LEVEL 4)
SET 8_1=1 Program repeats.
SET 8_2=0 No power failure function.
SET 8_2=1 Enable power failure function.
(When power shut down and on againthe controller will start from the
segment which is near PV)
SET 8_3=0 Program starts from O.
SET 8_3=1 Program starts from PV.

SET 9 _2=0 Timer Unit = “Hour : Minute”
SET 9_2=1 Timer Unit = “Minute : Second”
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9. Input type table (INP1 selection)

TYPE CODE RANGE
gl 0.0 ~200.0°C /0.0 ~392.0°F
H2 0.0 ~ 400.0°C / 0.0 ~752.0°F
K H 3 0~600°C /0 ~1112°F
Y 0 ~800°C / 0 ~1472°F
] 0 ~1000°C / 0 ~1832°F
HE 0 ~1200°C / 0 ~2192°F
i 0.0 ~200.0°C / 0.0 ~392.0°F
= 0.0 ~ 400.0°C / 0.0 ~752.0°F
J 43 0 ~600°C /0 ~1112F
a4 0 ~800°C /0 ~1472°F
45 0 ~ 1000°C / 0 ~1832°F
45 0 ~ 1200°C / 0 ~2192°F
R - 0 ~ 1600°C / 0 ~2912°F
- 0~1769°C /0 ~3216°F
S 51 0 ~ 1600°C / 0 ~2912°F
g2 0~1769°C /0 ~3216°F
B b 0 ~ 1820°C / 0 ~3308°F
E E | 0 ~800°C /0 ~1472°F
EZ 0 ~900°C / 0 ~1652°F
N M 0 ~ 1200°C / 0 ~2192°F
ne 0 ~ 1300°C / 0 ~2372°F
T £ -199.9 ~ 400.0°C /-199.9 ~752.0°F
L -199.9 ~ 200.0°C / -199.9 ~392.0°F
L3 0.0 ~ 350.0°C / 0.0 ~662.0°F
iy 0 ~ 2000°C / 0 ~3632°F
W5Re/W26Re = 0 ~ 2320°C / 0 ~4208°F
PL P 0~ 1300°C / 0 ~2372°F
- FLZ 0 ~ 1390°C / 0 ~2534°F
ol -199.9 ~ 600.0°C / -199.9 ~999.9°F
u = -199.9 ~ 200.0°C / -199.9 ~392.0°F
3 0.0 ~ 400.0°C / 0.0 ~752.0°F
L Lo 0 ~400°C /0 ~752°F
= 0 ~ 800°C / 0 ~1472°F
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TYPE CODE RANGE
IS AP -199.9 ~ 600.0°C / -199.9 ~999.9°F
J P2 -199.9 ~ 400.0°C / -199.9 ~752.0°F
PT100 P4 -199.9 ~ 200.0°C / -199.9 ~392.0°F
JAFPH 0 ~ 200°C / 0 ~392°F
JFP5 0 ~ 400°C / 0 ~752°F
PG 0 ~600°C/ 0 ~1112F
DIN aF -199.9 ~ 600.0°C / -199.9 ~999.9°F
aFc -199.9 ~ 400.0°C / -199.9 ~752.0°F
PT100 aF 4 -199.9 ~ 200.0°C / -199.9 ~392.0°F
aFH 0 ~200°C / 0 ~392°F
aF5 0 ~400°C / 0 ~752°F
dFG 0~600°C/0 ~1112°F
IS a1 -199.9 ~ 600.0°C / -199.9 ~999.9°F
J adF.c -199.9 ~ 400.0°C / -199.9 ~752.0°F
PT50 adF 4 -199.9 ~ 200.0°C / -199.9 ~392.0°F
aFH 0 ~ 200°C / 0 ~392°F
adF5 0 ~400°C / 0 ~752°F
dFb 0 ~600°C /0 ~1112F
AN1 A -10 ~ 10mV / -1999~9999
AN2 Al 0~ 10mV /-1999~9999
AN3 1 0 ~20mV /-1999~9999
AN4 HIY 0 ~50mV / -1999~9999
AN5 HIM5 10 ~ 50mV /-1999~9999

O The initial setting in factory is “K2”.
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10. Alarm

10.1  Alarm time (ALT1/ALT2/ALT3)
ALT1=0 Flicker alarm
ALT1=99.59 Continued alarm
ALT1=00.01 ~99.58 Alarm on delay time

10.2 SETA
*SETAis in Level 3 (Input level)

/

-

=
“——

y—

—
-——

—

!
1
L

—

—
- —

—
—
"—
o

If SETA_2=10 AL2 relay will be action reversely (normal close) is

1
|
I— If SETA_1=10 AL1 relay will be action reversely When "b" contact
If SETA_3=10 AL3 relay will be action reversely } needed

If SETA_4=0 O program run alarm \ Only available for
If SETA_4=10 program end alarm f programmable controller
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10.3 Alarm mode (ALD1/ALD2 / ALD3)
(A :SV /A :Alarm set value)
Deviation high alarm Process low alarm
with hold action* with hold action*
A iG> PV Low HIGH > PV
Deviation high alarm Process low alarm
1 OFF ON 16 ON OFF
A HiGH > PV Low e > PV
Deviation low alarm Segment End alarm
with hold action* (Only for Programmable controller)
02 (1) ALD1~3, set 07
ON OFF
=V (2) ALD1~3=Alarm Segment
A HIGH 07 1 3) ALT1~3 defines as follows:
0 =flicker alarm
P 99.59 =continued alarm
Deviation low alarm others =alarm ON time
12 ON OFF -y Program Run alarm
A HIGH (Only for Programmable controller)
— - 17 Run | Stop
Deviation high/low alarm
. with hold action* ON OFF AL
3| on
— T PV System failed alarm* (ON)
08 Normal | Failed
Deviation high/low alarm
- g OFF ON A
ON OFF ON
oW A mon > PV System failed alarm* (OFF)
18 Normal | Failed
Band alarm
04 ON OFF .
14 L(())vFvF 2\‘ ?_:T(F;H B PV Heater Break Alarm
: 09 (HBA)
Process high alarm Please refer with HBA function
with hold action* description in page 31.
05 OFF ON 00
Low /\ HIGH > PV 10 No alarm
Process high alarm
15
OFF ON
LOW HIGH > PV
*Hold action:

When Hold action is ON ,the alarm action is suppressed at start-up until the measured
value(PV) enters the non-alarm range.
*System failed:
It means that the controller display error message with one of following
“UUU1" or “NNN1” or “CJCE”
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11.Heater Break Alarm (HBA)

11.1 HBAWiring Example

AL1
(HBA Relay)
(Sensor Input)
BE3
@J AC POWER 2
Heater
N\
o

11.2 HBA Function Description

HBA function detects the AC current flowing through the heater by a Current Transformer
(CT), and compares the CT input value and HBA set value. When OUT1 is ON and CT

input value is less than HBA set value during 5 seconds , AL1 is activated. Otherwise, AL1

is not activated.

The AC current flowing through heater can also be monitored in HBA setting mode.
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11.3 HBA setting procedure

Press (SEV Key

Heater Current

To select
HBA set value

Press (O Key ‘SET‘N D Press Key

To adjust
HBA set value

HBA Set Value

Press (sEV Key

I C Means current

To store new
HBA set value

Yy Press(SEjKey

11.4 Parameters for HBA function

Name Value Operation Level
AL1 HBA Set Value Level 1
ALD1 9 Level 3
SETO 0100 Level 4
INP2 4 Level 4

> How to enter Level 300 Set parameter “LCK”"to 0000 in Level 2 , and then press “SET”

key + “Shift” key 5 seconds to enter operation Level 3.

> How to enter Level 400 Set parameter “LCK”to 1111 in Level 2 and then press “SET”

key + “Shift” key 5 seconds to enter operation Level 4.
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11.5 Activated conditions of HBA

Condition

1. OUT1is ON

2. Heater current is less the HBA set value

3. Condition1 and 2 continued more than 5 seconds

Al1 will be activated, if condi tion 1 & 2 & 3 are all “true”.

11.6 Remarks
> Available output(OUT1) type for HBA
I. Relay

II. Voltage pulse (SSR drive)

> Since HBA function uses AL1 as alarm relay, please set temperature alarms in AL2 or

AL3.
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12.Error codes

DISPLAY DESCRIPTION
il Open circuit of main control sensor.(INP1)
0 AdLF  |A/D convert failed.
0o CJdC Cold junction compensation failed.
== Open circuit of sub control sensor.(Remote SV)
e PV exceeds USPL.
alalall PV under LSPL.
Huud Input signal of sub control exceeds the upper limit.
(Remote SV)
e alal= Input signal of sub control under the lower limit.
(Remote SV)
0 FATE  |RAM failed.
e F Interface failed.
HUEF Auto tuning failed.

NOTEUO If the “% " marked error comes upll the controller needs to be repaired.

Please send it to the nearest sales office or retail dealer.
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13.Modify input type (“TC” —> “RTD”)

If the controller needs to modify input type from TC or mV to RTD_[1 please make PAD
short on the back side of PC board as following diagram and change input selection(INP1).

On the contraryld modify from RTD to TC or mV[1 make PAD open.

96x96,48x96,96x48(mm)
RTD : Short pads TC or mV : Open pads

72x72(mm)
TC or mV : Open pads

48x48(mm)
RTD : Short pads
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14.Modify input type : Linear Input (mA ,V)

14.1 Hardware[]

96x96[1 48x96[1 96%x48 |72x72 48x48
INPUT (+) PIN 17 PIN 11 PIN 7
INPUT (-) PIN 20 PIN 14 PIN 10

0~20mA (INP1=AN4)0]
4~20mA (INP1=AN5)0]

R3 use 10000 R5 use 2.400 S30 S5 SHORT)
R3 use 10000 R5 use 2.400 S30 S5 SHORT)
0~1V (INP1=AN4)0 (R1use 2KQO R4 use 10000 S10 S4 SHORT)
0~5V (INP1=AN4)0 (R2 use 10KQD R4 use 10000 S200 S4 SHORT)
1~5V (INP1=AN5)0 (R2 use 10KQL R4 use 10000 S20] S4 SHORT)
0 ~ 10V (INP1=AN4) (R3 use 22KQ[ R4 use 10000 S30] S4 SHORT)

2 ~ 10V (INP1=AN5)0] (R3 use 22KQL R4 use 10000 S30 S4 SHORT)

A~ o~ o~

—~

96x960 48%x96[] 96%48

96x9601 48x960] 96x48

(PCBoard) (PCBoard)
FRONT BACK
LI 10 §s1t ¢
EEW' §s28sa g 11
=800 [ER Esabss k1B
ml ,Wl ................ m m ............ ,Wl ,m
72X72 72X72
(PCBoard) (PCBoard)
FRONT BACK
B K[prig 50 B |
IDEIEED F1S20s4 8 %
[X R|3RSH] [BR3B §sS3ls5 8
[14] [13] ... [8] [8] .. [13] [14]
48X 48 48X 48
(PCBoard) (PCBoard)
FRONT BACK
It &l¥ §rg
[ _a[Eraa[ia) =§;=34= o
0 N gs3kss 1 [l
(o] [9].... [¥] [6]-[5]  [W0]




14.2

Calibrationd

- _To display ANL1 &
SET22-1 ......................... ol

ANL1=0
ANH1=5000 |
LSPL=0
USPL=5000

........................... at INPUT Level

| Return User Level to view
the changing of PV

Inputs 4mA

l

Adjusts "ANL1" until PV Display = 0

l

Inputs 20mA

'

Adjusts "ANH1" until PV Display = 5000

;

Inputs 4mA to CHECK LOW
Inputs 20mA to CHECK HIGH

:

NO

OK?

lYEs

Set the range you want[]
LOW =LSPLO HIGH =USPL

Ex[ Low =-20.00 High = 50.0
SET LSPL =-20.000 USPL = 50.000 DPU 000.0
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15.Modify output type : Linear output (mA ,V)

It just needs to change a module at the same position[]

and modify parameter CYT1 in LEVEL 2 .

A Relay: CYT1=10, Voltage pulse : CYT1=1, 4~20mA:CYT1=0

16.Modify output mode: OUT1/ALARM, OUT1/OUT2

OUT1/ ALARM

96X961 48X961 96X48
(CPU Board)

OUT1 /OUT2

96X96] 48X9611 96X48
(CPU Board)

T PAD of OUT20 OPEN

PAD of AL30 SHORT

(7] [ [5] [ [5] [ [7] [ ][]

o~ ON

:'/O XO\
T J‘\ PAD of OUT20

SHORT

PAD of AL3 0 OPEN

[77] (2] [ [ [5] (] [7] ][] [=]

72X 72
(CPU Board)

PAD of OUT20
OPEN C

83
SH
/ :
PAD AL10

SHORT

(][] o] [ =] 7] ]

48X 48
( CPU Board)

......

OPEN

PAD of AL10
SHORT

[el[71[e][e ][]

72X 72
( CPU Board )

PAD of OUT20 oo
SHORT —>\O N

D/ §§
(e]e]
PAD of AL1

OPEN

ninlkinikiaik

48X 48
(CPU Board)

e
UL PAD of OUT20
SHORT

PAD of AL10
OPEN

[el[71[e][o ][]
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17.  Applications

171 RAMP & SOAK
A  RAMPO

I.  SET2.1=1 »To display AL3

[I. SET4.1=1» To display ALD3

[ll. ALD3=9» Open RAMP option

IV. Then, AL3 will not display. It was replaced by RAMP.

RAMP

00.00

A SOAK:

Rangel] 00.00 ~ 99.99( °C/ min)
(If RAMP is not used[ please set
ALD3 to 0)

. ALD1/ALD2=19 A To use Sock Timer.
[I. AL1/AL2 will display as below:

AL1

00.00

A Example:

Range [100.00 ~ 99.59(Hour.Minute)

SV=100°C CRAMP=10.00 (°C/ min)JAL1=00.10 mind PV=25"C

°’C
A

100°C ————--

PV=250C |-

Time on Time up
if PV > =SV(100°C) AL1on
"""""""""""""""""""" K—\
AL1 00.01 | Sock Timer
00.10 00.10 counts
\_j
1sec.

—=—— SV=SV+RAMP

SV=PV (When start RAMP function)

Power on 5 seccons(Start RAMP function)
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17.2 TTL Communication [ SV output and RATE function

A Open RATE function (use for slave controller)

Display AL3 o SET2.1=1
Display ALD3[] SET4.1=1

Display RATE(AL3 will be replaced) 0 SET0.2=1

Set ALD3 to 0. (In Level 3)

Slave SV = (RATE +9999)xmaster SV

A Example[]
Connection Diagram

m) m) m)

® ? © ? o ?
NC2838 NC2838 NC2838
Master Slave 1 Slave 2

IDNO=0 (SET5.4=1) BAUD=2400 BAUD=2400
(SET5.4=1) (SET5.4=1)

BAUD=2400(SET5.4=1)

open RATE function

Time Chart
A Master A Slave 1
1000 900 :
sV i /
i P
f——— Tme I T
1 hour Time  [*"7Hour Time
SV_1=1000 RATE = 9000
T™M_1=01:00 SV=900

OUT_1=100%

open RATE function

A Slave 2
800
SV
[e———>] >
1 hour Time
RATE =8000
SV=800

( Three controllers reach to the max value at the same time )
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17.3 10 Phase angle control (By SCR module)

A Available Models [ NC2838 / NC2838P1 NC2738 / NC2838P

A OUT1: 10 SCR phase angle control

A Parameter settingd OUTY=4
CLO1=000 CHO1=4500 if use for resistance load
CLO1=000 CHO1=4000 if use for inductive load

S R
FAST
FUSE CONTROLLER
Kz 0 —(Q G1
G2 //~
SCR o Ki
Module /‘
o el —CO0 G2
s O Ki -

$ 2
Qv Qv o T 3

LOAD

** Controller source phase must be same as load source phase
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17.4 10 Phase angle control (By TRIAC)

A Available Models[1 NC2838 / NC2838R1 NC2738 / NC2738P
A OUT1: 10 SCR phase angle control
A Parameter settingdd OUTY=4

Ds
/

12W

T2

TRIAC
Module 1 o K1

CLO1=00 CHO1=4500 if use for resistance load
CLO1=00 CHO1=4000 if use for inductive load

OR

FAST
FUSE CONTROLLER

—CO G1

G1

T1 J Q G2
Q K2
92} |

loyud

** Controller source phase must be same as load source phase

V'O

0.1uf/630V

% 1000

A ®
\

}
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17.5 30 Phase angle control (By DIODE/SCR module)

A Available Models [0 NC2838 / NC2838P
A OUT1: 30 SCR phase angle control

A Parameter setting[]

R
K1 K2
G1 G2

OuUTY=5
CLO1=000 CHO1=4500 only if use for resistance load

CLO1=00 CHO1=4000 if use for inductive load

K3
G3

3¢ LOAD
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FAST
FUSE

DIODE/SCR
Module

ARRREN

e
(/)w

CONTROLLER

l Joys I
D O
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17.6 10 Zero crossing control (By SCR module)

A Available ModelsO ~ NC2838/NC2838F] NC2738/NC2738P
NC2438/NC2438P

A OUT1: 10 SCR zero cross control
A Parameter settingd  OUTY=0
CYT1=1

QR s
FAST
|Z| FUSE

G1

SCR
Module

G2

TIME CHART:

AWA A

L

—o0

o

77

Hoys

CONTROLLER

G1

G2

10dd

VYAV

OFF

ON

CYCLE TIME = 200 mSEC.
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17.7 10 Zero crossing control (By TRIAC)

A Available Modelsl ~ NC2838/NC2838P1 NC2738/2738P

NC2438/2438P
A OUT1: 1@ SCR zero cross control
A Data Changel OUTY=0
CYT1=1

Qs Or
IZI IZI Fast Fuse

T2

Controller

Q

E E i § TRIAC
T1

=i

G1

G2

Du Qv

Load

A
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17.8 30Zero crossing control (By SCR module)

A Available Models 0 NC2838/NC2838P
A OUT1: 30 SCR zero cross control
A Data Changed OUTY=0

CYT1=1

T CONTROLLER

%—o TG2

FAST T © Re1
FUSE
SCR O RG2
Module /_
RG 1 TG1
_ O TG1
RG 2 TG 2 /‘

u Qv

WE CAN SUPPLY
HEATER SINK

Jous
10dd

TIME CHART:

ON

CYCLE TIME = 200 mSEC. N

v
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17.9 30Zero crossing control (By TRIAC)

A Available Models 0 NC2838/NC2838P
A OUT1: 30 SCR zero cross control
A Data Changed OUTY=0

CYT1=1

@D r @s Qr
m @ Fast Fuse

‘Eo (RG 1) ‘_Tzo (TG 1)
T | g1° (RG2) T §OG1 (TG 2)

Qv Qv ow

47

Controller

—O (RG1)

\

—O (RG2)

—CO (TG 1)

AR

-zl | 5 (162

% uous}
10dd




17.10 3 wires proportional motor valve control

A Available ModelsJ NC2838/NC2838R]1 NC2738/NC2738P
NC2538/NC2538R1 NC2638/NC2638P
NC2438/NC2438P
A Data Changel OouTY=3
CYT1=1 ~ 100sec.
(Manufacturing default setting “5” seconds.)
RUCY=5 ~ 200 seconds.
1. CYT1 is the cycle time of Open / Close
2. RUCY is the 0 ~ 100% running time of motor valve

MOTOR VALVE
COM
O— R CONTROLLER
CLOSE ouT2
—Q oO——O—— Relay
CLOSE
O o O
!~ OPEN
O O
OPEN COM j ouT1
—Q)_O l 0} Relay
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17.11 Wiring diagram of PC communication

RS232 Connection Diagram

COM PORT :
9PIN ( DTE) Controller
Pin 3 (T)

RD

Pin 2 (R)

A A

SD

ERONG

« Pinb5(G)

SG

\

COM PORT :
25PIN ( DTE) Controller

Pin 2 (T)
RD

Pin 3 (R) )

A A
vy

8] [¢] 3

Pin 7 (G) G

\i

A

NOTE:

1.The length of cable be connected between controller and PC should not exceed 15 meter.

2.0ne Com Port can only be connected to one controller.
If more than one controller is connected to one Com Rort communication will be failed.

3.Ensure that the controller's IDNO and BAUD settings are the same with PC software's settings.

4.For the software communication format please refer to communication manual.

RS485 Connection Diagram

Converter Cable Controller
Com Port
L DCE =: DX-I
—— (Cable) [ DU I L N DX +
B T R
PC R,)\(IO 4 [en=con=- S : (R+)
NOTE:

1.The length of cable be connected between Converter and Controller can't exceed 1.2 KM.
Suggestion: use "Shielded Cable".

2.0ne Com Port can be connected up to a maximum of 30 Controllers.
3.Ensure that the Controller's IDNO and BAUD settings are the same with PC software's settings.

4.For the software communication format ,please refer to communication manual.
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