TCN Series Economical Dual display type, PID Control

Economical dual display type, PID control B

electric
sensor

(m] Features

e Realizes ideal temp. controlling with newly developed
PID control algorithm and 100ms high speed sampling
e Built-in relay output or SSR output selectable
: Enables to phase control and cycle control
with SSR drive output(SSRP function)

(B)
Fiber
optic
sensor

©)
Door/Area
sensor

(D)

Proximity
e Dramatically increased visibility using wide display part sensor
e Mounting space saving with compact design : - { ©
: Approx. 38% reduced size compared with existing model(depth-based) Pressure
Please read “Caugion for your safety” in operation c € N G
manual before using. c Us Rotary
(m] Ordering information ©
Socket "
[ T][eNj[4][s|—[2][4][R]
| Control output R Relay contact output+SSRP output (AC power) IZ?J?;,ue,
Relay contact output+SSR output (AC/DC power) o
Power supply 2 24VAC 50/60Hz, 24-48VDC Power
4 100-240VAC 50/60Hz contreler
Sub output i
2 Alarm1+Alarm2 output | o
ounter
S DIN W48xH48mm
Size M DIN W72xH72mm ®
H DIN W48xH96mm fimer
L DIN W96xH96mm o
Digit
4 [ 9999(4digit) | mater
Setting type [
ICN | Dual display type, set by touch switch | ™)
Item Tacho/
IT | Temperature controller | Speed/ Pulse
(m] Specifications W
ispla
Series TCN4S [TCN4Mm [TCN4H [TCN4L unit
Power AC power 100-240VAC 50/60Hz
supply AC/DC power [24VAC 50/60Hz, 24-48VDC (S
Allowable voltage range 90 to 110% of rated voltage controller
. Max. 5VA(100-240VAC 50/60Hz, 24VAC 50/60Hz) P)
Power consumption Switching
Max. 3W(24-48VDC) powelr
supply
Display method 7 Segment LED(PV : Red, SV : Green)
Character |PV(WxH) 7.0x15.0mm 9.5%20.0mm 7.0x14.6mm 11.0x22.0mm pping
B tor&
size SV(WxH) 5.0x9.5mm 7.5x15.0mm 6.0x12.0mm 7.0x14.0mm Drivor&Contrller
Input RTD DPt100Q, Cu50Q(Allowable line resistance max. 5Q per a wire) ®)
type TC K(CA), J(IC), L(IC), T(CC), R(PR), S(PR) Coge !
nel
Display  |RTD At room temperature (23°C £5°C): (PV +0.5% or +1°C, select the higher one) +1digit -
accuracy™' [TC Out of room temperature range: (PV £0.5% or +2°C, select the higher one) rdg +1digit (Fsilld
Control Relay 250VAC 3A 1a Hetwork
output SSR 12VDC 2V 20mA Max.
Alarm output AL1, AL2 Relay output : 250VAC 1A 1a (STgﬂwa'e
Control method ON/OFF and P, PI, PD, PID control
Hysteresis 1to 100°C/ 0.1 to 50.0°C w
%1 : O At room temperature (23°C +5°C Other

¢ Below 200°C of thermocouple R, S is (PV £0.5% or £3°C, select the higher one) +1digit
e Over 200°C of thermocouple R, Sis (PV £0.5% or +2°C, select the higher one) +1digit
» Termocouple L(IC), RTD Cu50Q is (PV £0.5% or £2°C, select the higher one) +1digit

© Out of room temperature range
* Below 200°C of thermocouple R, S is (PV +1.0% or +6°C, select the higher one) +1digit
¢ Over 200°C of thermocouple R, Sis (PV £0.5% or £5°C, select the higher one £1digit
¢« RTD Cu50Q is (PV +£0.5% or i3°C, select the higher one) +1digit

|
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TCN Series

(m] Specifications

Series TCN4sS TCN4M TCN4H TCN4L
Proportional band(P) 0.110 999.9°C
Integral time(l) 0 to 9999 sec.
Derivative time(D) 0 to 9999 sec.

Control period(T)

0.5to0 120.0 sec.

Manual reset

0.0 to 100.0%

Sampling period

100ms

Dielectric/ AC Power 2000VAC 50/60Hz 1min.(Between input terminal and power terminal)
strength [aAc/DC power 1000VAC 50/60Hz 1min.(Between input terminal and power terminal)
Vibration 0.75mm amplitude at frequency of 5 to 55Hz in each of X, Y, Z directions for 2 hours
Relay life Mechanical OUT: Over 5,000,000 times, AL1/2: Over 5,000,000 times
Cydey Etectrical OUT: Over 200,000 times(250VAC 3A resistive load)
AL1/2: Over 300,000 times(250VAC 1A resistive load)

Insulation resistance

Min. 100MQ(at 500VDC megger)

Noise immunity

Square-wave noise by noise simulator(pulse width 1ps) +2KV R-phase and S-phase

Memory retention

Approx. 10 years (When using non-volatile semiconductor memory type)

-ment

Environ

Ambient temperature|

-10 to 50°C, storage : -20 to 60°C

Ambient humidity

35 to 85%RH, storage : 35 to 85%RH

Insulation type

Double insulation or reinforced insulation (Mark: [O], Dielectric strength between the measuring input part

and the power part : AC power 2kV, AC/DC Power 1kV)

Approval

CE Ns

Weight*?

Approx. 147g
(Approx. 100g)

Approx. 203g
(Approx. 133g)

Approx. 194g
(Approx. 1249g)

Approx. 2759
(Approx. 179g)

% 2. The weight is with packaging and the weight in parentheses is only unit weight.
X Environment resistance is rated at no freezing or condensation.

(m] Connections

% TCN4 series has selectable control output; Relay output, and SSRP output. AC/DC voltage type has Relay output
and SSR output and it is selectable.

oTCN4S
SSROUT. @ m AL1OUT: 5
12VDC 2V BOVAC 1At /g
20mA Max. Cha |Z| AL20UT: 0 ﬂ
250VAC 1A 1a
X\ Relay OUT: .
E_? 250VAC 1A 1a ‘B RTD TC
1 B +§
SOURCE: - |E| IE
100-240VAC + IE @ A
5VA 50/60Hz,
24VAC 5VA 50/60Hz, SENSOR
24-48VDC 3W
oTCN4M oTCN4H/L
SSROUT: @< E AL1 OUT: |Z|
12VDC £2V ZNAC 7
20mA Max. O El 1ata IE,
AL20UT:
R s il ] ]
o\ 250VAC 3A 1a a B RTD TC
< AL1OUT:
s < - ssrouT: @< 250VAC
A B +f 12VDC 2V 1A1a A
(] 17 o< [¢] H2l
. 20mA Max. 5
SOURCE: 2] 7] A o 2] AL2OUT: 20
100-240VAC + IE' 250VAC \f_@
5VA50/60Hz, SENSOR 1Ata B RTD TC
24VAC 5VA 50/60Hz, _ @ < -
24-48VDC 3W x1 Relay OUT: -
A B El 250VAC 1A 1a @ B +
SOURCE: : A
100-240VAC + @
% 1: Power supply 5VA 50/60Hz, SENSOR
-AC power : 100-240VAC 5VA 50/60Hz 24VAC 5VA 50/60Hz,
24-48VDC 3W

-AC/DC power : 24VAC 5VA 50/60Hz, 24-48VDC 3W

H-42
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Economical Dual Display type, PID Control

(m] Dimensions o
oto
lectric
eTCN4S :
ePanel cut-out e
eBracket (B)
1 Min. 65 E'p""eg
sensor
Terminal Y ©
© < Door/Area
© sensor
£ 457°
=
(-
roximi
HS sensor
(unit: mm) ’
*TCN4M ®
ressure
eBracket (72 6 64.5 ePanel cut-out sensor
v Min. 90
R et —— i )
B Terminal Rotary
=== 1 /“Cover N
===T £
p—— © (G)
), O 8 Connector/
HFr———1M: ’r: L - 68" Socket
= 0/ /= w_ S 0
) = = = W )
= —= —= | Temp.
e = M controller
= troll
11/ [ ) (unit: mm)
Ssr
.TCN4H Power
controller
eBracket 6 64.5 6 ePanel cut-out
. J
Y = Min. 65 s.u))unter
— e — Terminal
=== ,/ over
= — (K)
[ =D —m —— —] Timer
B oo = e— & ©
3 === 3 r = )
R —— . < 45'° Panel
— = == s meter
— = — )
=0 Tacho/
[ S d/ Pul
! (unit mm) meter
L unit: mm
v
(N)
.TCN4L Bri]si(play
eBracket 96 6 64.5 6 ePanel cut-out
o
ensor
— : Min. 115 controller
. Terminal
=== /" cover e
witchin
| = == power ¢
Z Z Z © supply
== 2 = o @
M - == g r £ 927 Stepping
= ——— =] > motor&
— — —= i Driver&Controller
=== I ®
i ——— = Graphic/
=0 - Logic
Autonics w_ panel
L ! unit: mm
— ( Ary
- el
eTerminal cover(Sold separately) network
oRSA-COVER | oRMA-COVER | oRHA-COVER oRLA-COVER
(48x48mm series) (72x72mm series) (48%96mm series) (96x96mm series) m
D‘»\Q« Software
S
u
4 0 E)l)her
>

<

(unit: mm)
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TCN Series

(m] Product mounting
oTCN4S(48x48mm) series

e

~8q|

HC s NCIDNGE
E:\ll;li-"l\-\ll‘,(i“ll.l\!' ’
T \I.J

i

% Mount the product on the panel, fasten bracket by
pushing with tools as shown above.

oOther series

P

(O

Pl
P

P

(m] Parts description

1

8
3 2
4 7
5 QOO

. Control/Alarm output display lamp
-AL1/AL2 : It turns ON when the alarm output is ON.
- OUT : It turns ON when the control output is ON.

1. Present temperature (PV) display (Red)
- RUN mode: Present temperature (PV) display
- Parameter setting mode: Parameter display

2. Set temperature (SV) display (Green)
- RUN mode: Set temperature (SV) display
- Parameter setting mode: Parameter setting value display

 During SSR drive control output type in CYCLE/PHASE control, this lamp turns ON when MV is over 3.0%.

4. Auto tuning lamp
: AT lamp flashes by every 1 sec during operating auto tuning.

5. (EBB key

: Used when entering into parameter setting group, returning to RUN mode, moving parameter, and saving setting values.

6. Adjustment

: Used when entering into set value change mode, digit moving and digit up/down.

7. Digital input key

: Press [ + [A] keys for 3 sec. to operate the set function(RUN/STOP, alarm output reset, auto tuning) in digital input key [d} - ¥].

8. Temperature unit(°C/°F) indicator

. It shows current temperature unit.

(m] SV setting

You can set the temperature to control with @3, [&], M|, A keys.
Set range is within SV lower limit value [L - 5u] to SV higher limit value [H-5u].

Ex) In case of changing set temperature from 210°C to 250°C

Press any key among
@, « .M, A key in RUN
mode, the right digit at SV
display flashes and it enters
to SV setting group.

Press M or [A] key to move
the desired number
(1 — 5).

H-44

Press ] key to move the
desired digit.
(10°-10'>10*-10°-10°)

Press @ key to save the
value and it controls with this
set value. (Even though there
is no key input for over 3 sec.,
it saves automatically. )
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Economical Dual Display type, PID Control

=] Flow chart for setting group o
electric
®
Fiber
optic

»| Run mode |
©
Door/Area
Please any key among | @ 2sec. @B 4sec.
y Wy 1 1 A A g?'l)ximity
SV setting Parameter 1group Parameter 2group sensor
.
! fl sonsor
AL1 alarm termerature Input Temperature Input _ Input
Sensor unit correction digital filter -
—ln-t |~ lUnie|~[1n-b]~[AAuF]
l g:)nnector/
Socket
Control output SV high- SV low-
Control type operation limit value limit value I
| C-Ad| < |lo-Fe] <[ H-5u] = [L-5u]
l (é)SR/
controller
Control output ~ SSR drive oHtput Control AL1 alarm
type method™ cycle operation mode oo
} e
LBA detection LBA Alarm output AL2 alarm
band monitoring time hysteresis operation mode S,
R e : grertemensessenenns : Panel
SI"\;,ilx):hol
l Speed/ Pulse
meter
Digital Control output
; MV in case . ™)
input key  of input break error  LOCk setting Display
L dt -F| = Erau] = Lal]
o
| Somaer
®
Switching
@D 3sec. @3sec. power
@
Stepping
motor&
Driver&Controller
% Press @Bkey over 3 sec in any setting group, it saves the set value and returns to RUN mode. ®
(Exception: Press @Bkey once in SV setting group, it returns to RUN mode). Lo?;'i’cI ‘
panel

3 If no key entered for 30 sec., it returns to RUN mode automatically and the set value of parameter is not be saved.

% Press @key again within 1 sec. after returning to RUN mode, it advances of the first parameter of previous setting group. Fiia \
networl

% Press @Bkey to move next parameter. device

% Parameter marked in {27 might not be displayed depending on other parameter settings.

% Set parameter as 'Parameter 2group — Parameter 1group — Setting group of set value' order considering parameter Sottware

relation of each setting group.

#1: Itis not displayed for AC/DC power model (TCN4[-22R). )
Other

|
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TCN Series

(m] Parameter 1 group

—

%18 : Press any key among (€, &, A.

X 2. After checking or changing setting value in each parameter, press key to save
and move to next parameter setting.

% 3. It is displayed when control type parameter [C - nd]of parameter 2group is set Pd! .

X Press key for 3 sec. to return RUN mode at any parameter.

1250 Set range: Deviation alarm(-F.S to F.S), Absolute value alarm(temperature range)
1i0DE P xIn case alarm operation mode [AL - {]Jof Parameter 2 group is A7 0. /56A0 /bAD,
no parameters is displayed.

1250 Set range: Deviation alarm(-F.S to F.S), Absolute value alarm(temperature range)
% In case alarm operation mode [AL - c'Jof Parameter 2 group is AnD._/5b6A0 /bA0,
no parameters is displayed.

—>| oFF | on | X Front AT lamp flashes during auto tuning operation.

1S B Set range: 0.1 to 999.9°C/°F

S| o] Setrange: 0 to 9999sec.
HULU]  sintegral operation is OFF when set value is "0".
E_, nonno Set range: 0 to 9999sec.

% Derivative operation is OFF when set value is "0".

8 Set range: 0.0 to 100.0%
T : 0. .
%It is displayed in P/PD control.

8 Setrange: FLAH,d! CH,L! CH,

CCH,rPr 5P, dPEH,CUSH: 1to 100°C/°F
ooc ELAL, I

£
L CL, ECCL, dPEL, CUSL £ 0.1 to 50.0°C/°F
I

MODE

H-46

—

1.8 : Press any key among (&), &, ®.

% 2. After checking or changing setting value in each parameter, press key to save
and move to next parameter setting.

% 3. Itis displayed when control type parameter [C - 7nd]of parameter 2group is set F! d.

X Press key for 3 sec. to return RUN mode at any parameter.

Set range: Refer to 'Input sensor and temperature
Input sensor v range'.
B x1 xIf changing input sensor, 5u,! n-b,H-5u,

- > ECAH "|t’[FLL N~ g TN L-SuAL [, ALe, LbAL, L bAb parameter

‘ MODE | ) A

MODE values are initialized.

%2
Temperature unit
~N . .

e Cll'|<_> oF X If changing temperature unit, 5u,! n-b,H-5u,L-50, AL | AL, LBAE,
| = | | L bAb parameter values are initialized.

Input correction

B, 555g] Setrange: -999 to 999°CrF
X In case input sensor is dPEL /LUSL : -199.0t0999.9°C/°F

Input digital filter

Set range: 0.1 to 120.0sec.
% Set input digital filter time for average input value affected control,
and display value.

Avutonics



SV low-limit value

Economical Dual Display type, PID Control

;
SV high-limit value

MODE

Control output operation

Control output type

[ouel——[rigl<&[55 ]

MODE

A/
SSR drive output method

AL1 alarm operation mode

A\
AL2 alarm operation mode

i-c—8—

v

Alarm output hysteresis

Control output MV in case
of input break error

Lock setting

] i~
MODE

(A)
-nsn Set range: Within the rated temperature range by input sensor [L-5u< (H-5u-1Digit)] Phote .
HIU T sWhen changing SV lower limit value, if SV <L - 5., SV is initialized as L - 5. sensor
MODE
®
Fiber
optic
{200 Setrange: Within the rated temperature range by input sensor [H-5u2 (L - 5u+1Digit)] senser
%When changing SV lower limit value, if SV > H- 5 is initialized as H-5u. ©
Door/Area
sensor
A
|HE AL || Cool | % When changing control output operation, £r.Aw is initialized. o
Proximity
sensor
A ()
| Pid l[onoF| When changing control type, E~7u, di -F are initialized as oFF . Pressure
(F)
Rotary
encoder
(G)
Connector/
Socket
Y =T l %It is displayed when selecting control output [c /£ ]as 55 . *
15 tlﬂ d*e [CHCL |‘_’ E Hff 5] itis not displayed for AC/DC power model (TCN4-22R). R3S
controller
Ssr
Set range: 0.5 to 120.0sec. Power

In case of Relay output [~L 4] of control output [olE] it is set as 20.0 sec.
In case of SSR output[55-] of that, it is set as 2.0 sec.
% It is not displayed when SSRP output [55r.A] method is set as [[Y[L, PHAS]. |W

Counter
P P 1 P P 5
Nere N —— N — q =
,|ll:f¢?|_\;.\| JE’T \:.\| N jﬁrln:?'\l — JAnEL N T g bAL 0

Timer
— d
]

«

A~ LA

= ST g = =0 o
-5 oo & [CE-8- [EH
gl'“:x):hol
NP N b N N S| e e
B -8 - 8- o8- gl 8- -8 ik | ==
For more details refer to (m] Functions ' ©@Alarm'. (N)
% Black: Flashes, Gray: Fixed Br'\snp'ay
%When changing AL1, AL2 alarm operation mode, AL1, AL2 alarm temperature value
are initialized. ©)
Refer to m Functions ' ©@Alarm output hysteresis'. §§:;g;ler
OO0 !l xItis not displayed when AL1, AL2 alarm operation mode [AL- {,AL-2]is
setas Anl_,5bAC, LA Q)
Switching
Setrange: 0 to 9999sec. 23:&;
AL i %'0' is set, loop break alarm function is OFF. @
L oxltis displayed when AL1, AL2 alarm operation mode[AL - {,AL-C]s set as Ste:)pisr:g
f motor:
LbA. Driver&Controller
Setrange: 0 to 999(0.0 to 999.9)°C/°F R)
AL ! %'0' is set, loop break alarm function is OFF. f;g‘i’c"”/

%It is displayed when AL1, AL2 alarm operation mode [AL - {,AL-2] is set as panel

LbAOand L bAE isnot'0'. ©

Press ) + (&) keys for 3 sec. and it executes Flold
. networl
| the set fur)ctlon. . . device
i : For more information, refer to m Functions
rElgri At grLoFF] obigial input key. o
_ L) 5When control type[C - ~d] is anaF, AL is | Software
not displayed.
Set range: 0.0 to 100.0% &)

0000 *Only 0.0, 100% are displayed when ON/OFF control.
- % When changing PID control <~ ON/OFF control,

if MV is below 100.0%, it is initialized as 0.0%.
Lol i: Locks parameter 2 group
A | Lol2: Locks parameter 1, 2 group
A Lol 3: Locks parameter 1, 2 group and SV
|"—DEE‘ "l"-DEg setting group
[) x Parameter setting values are still possible to
check while Lock mode is ON.

v
[ oFFleer|i ol |

(Q][>)

Avtonics H-47



TCN Series

@] Input type and range

Input sensor Display Temperature range(°C) Temperature range(°F)
K(CA) [ ‘L: ARH -50 to 1200 -58 to 2192
CAL -50.0 t0 999.9 -58.0 t0 999.9
J(IC) Jl CH -30 to 800 -22t0 1472
JE O -30.0 to 800.0 -22.0t0 999.9
L1 CH -40 to 800 -40 to 1472
ThermoCouple L(IC) —
Li Ll -40.0 to 800.0 -40 to 999.9
T(CC) ECLCH -50 to 400 -58 to 752
ECCL -50.0 to 400.0 -58.0 to 752.0
R(PR) rPr 0to 1700 32 to 3092
S(PR) S Pr 0to 1700 32 to 3092
D000 dttH -100 to 400 -148 to 752
RTD dPEL -100.0 to 400.0 -148.0 to 752.0
Cus00 EUS.H -50 to 200 -58 to 392
CUSL -50.0 to 200.0 -58.0 to 392.0
m] Factory default
eParameter 1 group eParameter 2 group
Parameter Factory default Parameter Factory default
SV setting - 0 Input sensor f - PLAH
AL1 alarm temperature AL 1250 Temperature unit Unl E or
AL2 alarm temperature AL? 1250 Input correction !'m-bu oooo
Auto tuning AE oFF Input digital filter nAwWF ooot
Proportional band P o100 SV low-limit value L-5u -0540
Integral time ! aooa SV high-limit value H-5u 1200
Derivative time d oooo Control output operation o-FE HERE
Manual reset rESE 0500 Control type [-nd Pid
Hysteresis H4Y5 goe Control output type olk rLY
SSR drive output method | 55r.A Sknd
Control cycle E 0200
AL1 alarm operation mode |AL - | Aml A
AL2 alarm operation mode L A-¢2 AncA
Alarm output hysteresis AHYS oo
LBA monitoring time LbAE oooo
LBA detection band LbAb gooe
Digital input key di -F Skaf
Lock setting Lol oFF
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Economical Dual Display type, PID Control

w] Functions ot
electric
sensor

© Alarm [AL- | /AL-2] o

- There are two alarms which operate individually. You can set combined alarm | e
Alarm H 1 I.H Alarm  Operation and alarm option. . . sensor
operation option Use digital input key(set as AL.-£) or turn OFF power and re-start this unit to release
alarm operation. ©
loOr/Area

e Alarm operation

Operation |Name Alarm operation Description .

ArO_ — —_— No alarm output z;zf:r'“v

L Alarm(Deviation)temperature:10°C Alarm(Deviation)temperature:-10°C If deviation between PV and SV
Deviation i fon oy as high-limit is higher than set
Hl:l I‘D h|gh'|m|t OFF v H ON OFF v H ON N ot 9 (PEr)essure
alarm A A A A value of deviation temperature, concor
SV100°C  PV110°C PV9O°C  SV100°C the alarm output will be ON.
o Alarm(Deviation)temperature:10°C Alarm(Deviation)temperature:-10°C If deviation between PV and SV as (F)
Deviation Lo Rotary
PRSI low-limit ON T H i OFF ONT H | OFF low-limit is higher than set value of encoder
i A 2 2 A deviation temperature, the alarm
alarm .
PV90°C SV100°C SV100°C  PV110°C output will be ON. (G)
C
Deviation Ala}[r_rjggt?watlon)temperaturfj oc If deviation between PV and SV Socket
- ) .. ont H OFF i H f ON as high/low-limit is higher than set
An3l] h:gh/low limit l X s T— value of deviation temperature, the *)
alarm PVOO'C  SV100°C PV110°C alarm output will be ON. ey
. Alarm(Deviation)temperature:10°C If deviation between PV and SV
Deviation i T — T i as high/low-limit is higher than set 0
- i _limi OFF 4 H H : OFF - SSR/
ArHL) high/low l:m't ' L value of deviation temperature, the Power
reverse alarm PV90°C SV100°C PVIOC alarm OUtpUt will be OFF. controller
Absolute Alarm (Absolute)temperature:90°C Alarm (Absolute)temperature:110°C If PV is equal to or higher than W
AA50 v_alue_ _ OFF 'H ON OFF 'H ON the absolute value of alarm Counter
. high-limit A Y 2 A~ temperature, the output will be
alarm PV90°C SV100°C SV100°C PV110°C ON. ®©
Absolute Alarm (Absolute)temperature 90°C Alarm (Absolute)temperature:110°C If PV is equal to or lower than Timer
- value T T the absolute value of alarm
F,ﬂ ED o ON H v OFF ON A
low-limit A A A A temperature, the output will be L)
alarm PVIOC  SV100°C SVI00°C  PVI10°C ON. meter
SLAC Sensor break It will be ON when it detects sensor
- alarm disconnection. gl'“:x):hol

L BAC Loop break It will be ON when it detects loop Spc:ed/ Pulse

Lon alarm break. meter

X H: Alarm output hysteresis[AHY5] ™
Display

e Alarm option unit

Option Name Description O

AALIA Standard alarm If it is an alarm condition, alarm output is ON. If it is a clear alarm condition, alarm output is OFF. controller

AAllR Alarm latch If it is an alarm condition, alarm output is ON and maintains ON status.(Alarm output HOLD) (SP) )

witching
Standb First alarm condition is ignored and from second alarm condition, standard alarm operates. power
ARLIL y When power is supplied and it is an alarm condition, this first alarm condition is ignored and i
sequence 1 -
from the second alarm condition, standard alarm operates. (sct:) _
€ in
Alarm latch If it is an alarm condition, it operates both alarm latch and standby sequence. m9§>pr&g
ArLd and standby When power is supplied and it is an alarm condition, this first alarm condition is ignored and river&Confroller
sequence 1 from the second alarm condition, alarm latch operates. R
Standb First alarm condition is ignored and from second alarm condition, standard alarm operates. f;;‘i’:'d
AALLE se uenil:e 2 When re-applied standby sequence and if it is alarm condition, alarm output does not turn ON. panel
a After clearing alarm condition, standard alarm operates. ©)
Al Basic operation is same as alarm latch and standby sequence?. It operates not only by power ::eetl:ork
arm latch - h - device
- ON/OFF, but also alarm setting value, or alarm option changing.
AALIF and standby ° o2 )
When re-applied standby sequence and if it is alarm condition, alarm output does not turn ON.
sequence 2 : -
After clearing alarm condition, alarm latch operates. ggﬂwa’e

% Condition of re-applied standby sequence for standby sequence 1, alarm latch and standby sequence 1: Power ON

Condition of re-applied standby sequence for standby sequence 2, alarm latch and standby sequence 2: Power ON, (U)
changing set temperature, alarm temperature [AL - {], [AL - 2] or alarm operation [AL - {], [AL - 2], switching Other
STOP mode to RUN mode.

e Sensor break alarm

The function that alarm output will be ON when sensor is not connected or when sensor's disconnection is

detected during temperature controlling. You can check whether the sensor is connected with buzzer or other
units using alarm output contact. It is selectable between standard alarm[5kAA], or alarm latch [S&AE].

|
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TCN Series

© Loop break alarm(LBA)

It checks control loop and outputs alarm by temperature change of the subject. For heating control(cooling control),
when control output MV is 100%(0% for cooling control) and PV is not increased over than LBAdetection band
[L 5A&E] during LBA monitoring time [L b Akt ], or when control output MV is 0%(100% for cooling control) and PV is not
decreased below than LBA detection band [. k Ak ] during LBA monitoring time [L 5 At ], alarm output turns ON.

+—>

\/\] >» Time

LBA LBA LBA LBA LBA

Temperature 4 5nonitoring time: 1 monitoring time ' monitoring time 1 monitoring time + monitoring time 1 i

—= < B > <+ > > '

sV : : ! Gae

PV : ' :

, d 1 .

. ! ! ‘LBA detection ,

Control |E=LGE Gl ! ! S hand - !
output pE——f | : Lo
MV " LBA | LBA ! LBA |

'invalid! invalid ! invalid !

0%

i

Loop break !
alarm(LBA) ' = /
® O ® o ® ® Q) ®
Start control to @ [When control output MV is 0% and PV is not decreased below than LBA detection band [ b A,k ]Jduring LBA
monitoring time [L AL ]
Dto® The status of changing control output MV (LBA monitoring time is reset.)
Ot ® When control output MV is 0% and PV is not decreased below than LBA detection band [ LBaB] during
0 LBA monitoring time [ £ A.] loop break alarm (LBA) turns ON after LBA monitoring time.
®to® Control output MV is 0% and loop break alarm (LBA) turns and maintains ON.
@ to ® The status of changing control output MV (LBA monitoring time is reset.)
®tod When control output MV is 100% and PV is not increased over than LBA detection band [ b At ] during
LBA monitoring time [L b Ak ], loop break alarm (LBA) turns ON after LBA monitoring time.
®to When control output MV is 100% and PV is increased over than LBA detection band [ b A.t Jduring LBA
monitoring time [L b At ] loop break alarm (LBA) turns OFF after LBA monitoring time.
to ® The status of changing control output MV (LBA monitoring time is reset.)

X When executing auto-tuning, LBA detection band[. 5 At ] and LBA monitoring time are automatically set based
on auto tuning value. When alarm operation mode [AL - {, AL - 2]is set as loop break alarm(LBA)[L b A.0], LBA
detection band [L kA& ] and LBA monitoring time[. & At ] parameter is displayed.

© SSR drive output function(SSRP function) [55r.n]

eRealizing high accuracy and cost effective temperature control with both current output (4-20mA) and linear output(cycle
control and phase control)

eSSRP output is selectable one of standard ON/OFF control, cycle control, phase control by utilizing standard SSR drive
voltage output.

eSelect one of standard ON/OFF control [5End], cycle control[C5CL ], phase control[PHAS] at 55~ parameter of setting 2
group. For cycle control, connect zero cross turn-on SSR (random turn-on SSR is also available).
For phase control, connect random turn-on SSR.

Temperature controller
TCN4 series) SSR voltage SSR Module

output
(12VDC)

Load

[INput]  [LOAD]

Power
100-240VAC
50/60Hz

% When selecting phase or cycle control mode, the power supply for load and temperature controller must
be the same.

# In case of selecting PID control type and phase [FHAG] / cycle[C 9L L ] control output modes, control cycle[-] is not
allowed to set.

s For AC/DC power model (TCN4[-22R), this parameter is not displayed and it is available only standard control by
relay or SSR.
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eStandard ON/OFF control mode[5: 4]

A mode to control the load in the same way
as Relay output type. (ON: output level 100%,
OFF: output level 0%)

eCycle control mode[ [ 4L

A mode to control the load by repeating output
ON / OFF according to the rate of output within
setting cycle.

Having improved ON / OFF noise feature by
Zero Cross type.

ePhase control mode[ PHAS]

A mode to control the load by controlling the
phase within AC half cycle. Serial control is
available.

RANDOM Turn-on type SSR must be used for
this mode.

ouT

ouT

ouT

aLa,

ON OFF ON OFF
A U] AL
1 &1 L vvm\/‘vS ‘%‘v‘v‘v‘r
T  — ] — ‘
50Cycle SOCycIe
50% 80%
1\\"' n
10% !

© Auto tuning [A£]

eAuto tuning measures the control subject's thermal
characteristics and thermal response rate, and then
determines the necessary PID time constant.
(When control type[C - nd]is setas F! d, itis displayed.)

olf error[aPEn] occurs during auto tuning, it stops this
operation automatically.

eTo stop auto tuning, change the setas of F .

(It maintains P, I, D values of before auto tuning.)

© Input correction [| n-5]

Controller itself does not have errors but there
may be error by external input temperature sensor.

Ex) If actual temperature is 80°C but controller
displays 78, set input correction value [/ n-h]
as 002 and controller displays 80°C.

As the result of input correction, if current temperature value
(PV) is over each temperature range of input sensor, it
displays '"HHHH'or 'L L L L".

© Input digital filter [FALF]

If current temperature(PV) is fluctuating repeatedly by rapid

change of input signal, it refl ects to MV and stable control is

impossible. Therefore, digital filter function stabilizes current

temperature value.

eFor example, set input digital filter value as 0.4 sec, and
it applies digital filter to input values during 0.4 sec and
displays this values. Current temperature may be different by
actual input value.

© SV High/Low limit [L -5 /H-5u]

olt sets SV high/low limit Limit range of using
temperature within temperature range for each
sensor, user can set/change set temperature(SV)
within SV high limit [H-54] to SV low limit [L -5u4].
(3% L -5u > H-54 cannot be set.)

eWhen changing input type [I ~-£t], SV high limit
[H-5u4] and SV low limit [L - 5 ]of using temperature
will be initialized as max./min.value of sensor
temperature range automatically.

Avutonics

© Hysteresis [H45]

eln case of ON/OFF control, set between ON and OFF
intervals as hysteresis.

(When control type[L -nd] is setas onof, itis displayed.)

o|f hysteresis is too small, it may cause control output
hunting (takeoff, chattering) by external noise, etc.

Heating operation

lOFF

A SV

Control oN 4

output

Hysteresis
[HI 5]

» Temperature

© Manual reset [ £5¢ ]

When selecting P/PD control mode, certain temperature
difference exists even after PV reaches stable status because
heater's rising and falling time is inconsistent due to thermal
characteristics of controlled objects, such as heat capacity,
heater capacity. This temperature difference is called offset
and manual reset [~ £ 5t ] function is to set/correct offset.
e\When PV and SV are equal, reset value is 50.0%. After

control is stable, PV is lower than SV, reset value is over

50.0% or PV is higher than SV, reset value is below 50.0%.
eManual reset [ £ 5t ] by control result

Set below 50.0 as
reset value

Offset
Offset

L~

SV b

L Set over 50.0 as

reset value
«— PV

© Temperature unit selection [Lin! £]

oA function to select display temperature unit
eUnit display lamp will be ON when converting
temperature unit
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© Cool / Heat function [o-Ft]

There are two temperature controlling applications, one

is heating and the other is cooling.

-Heating: When PV is lower than SV, control output
will be ON to supply power to the load (heater)
and vice versa.

-Cooling: When PV is higher than SV, control output
will be ON to supply power to the load (cooler)
and vice versa.

-In case of ON / OFF control, or P control mode,
Control output for Cooling / Heating is opposite
to each other.

-In case of PID mode, PID time constants for Cooling
/Heating are different from each other because PID
time constants are determined depending on each
control object.

eCool-function [[oat ] and heat-function [HEAE]
must be set correctly according to the application,
if set as opposite function, it may cause a fire.
(If set cool-function [fagl ] at heater, it will be
maintained ON and it may cause a fire.)

eAvoid changing heat-function to cool-function or
cool-function to heat-function when the unit is
operating.

elt is impossible to operate both function at once
in this unit. Therefore, only one function should
be selected only.

© Control method selection [ - ~d]

It is selectable PID, ON/OFF control.

eln case of ON / OFF [a~nn~nF] mode, Hysteresis
[H45] parameter is displayed.

eln case of PID [Fi d] mode, Proportional band [F], Integral
time [! ], and Derivative time [ £ ] parameters are displayed.

© Digital input key((¥) + (/) 3sec.) [d! -F]

© Control output type selection [o1/t ]

It is selectable output type ; relay output [~ L 41,
SSR drive output [55-].

© Alarm output hysteresis [AHY5]

It displays alarm output ON and OFF interval and hysteresis
is applied to both AL1 OUT and AL2 OUT.
«UCAH,J! CH, LI CH ECCH, rPr 5P, dPEH, CUSH

:1t0 100
CPLAL, U CL, UL

,ECLL dPEL,CUSL:0.11050.0

Ex) AL1 alarm operation[AL - ]1: A~ 3],
AL1 alarm operation [AL {]: 10°C,
Alarm output hysteresis [AHY5]: 4

Temperature 4
210°C »

sv |7
200°C

1 AHYS 4

190°C »

\ / i HHHS 4
AL1  ON :
OUT OFF ;—!—

© Control output MV [£ -7 ] when input
sensor line is broken [z FE ]/ setting error
[E-5u] occur

When input sensor line is broken or setting value error occurs,
this function is to set control output. You can set ON/OFF
setting for ON/OFF control, MV setting for PID control.

Parameter Operation
OFF oFF It does not use digital input key function.

It is available to pause on control output and auxiliary output (except loop break alarm, sensor break alarm)

except control output operates normally as set. Press digital input key for 3sec to re-start the operation.
RUN/STOP |5koP Digital input key t |T |T 1 ty

(t: Over 3 sec.)
RUN| stop RUN stor  [RUN

gllﬁa;talarm ALrE It is available to clear alarm output by force. (It is only when alarm option is alarm latch, standby sequence.)
funztion = Clear alarm is able to only for out of alarm operation range. Alarm operates normally right after clear alarm.

Auto tuning function, it is same as auto tuning function [At ] of parameter 1group.
Auto Ak (You can execute auto tuning from parameter 1group, and finish it by digital input key.)
tunning ¥When control type[l -nd]is setas P! d, At is displayed. When it is set as onof, digital input

key [d} -E]is changed as ofF.

© Lock setting [Lal]

A function to prevent changing SV and parameters of each
setting group. Parameter setting values are still possible to
check while Lock mode is ON.

Display Description

ofFF Lock off

Lol | Lock setting group 2

Ltaold Lock setting group 1, 2

Lald Lock setting group 1, 2, SV setting group

Avutonics
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© Error
Display [Description Troubleshooting
PE Flashes if input sensor is disconnected | Check input sensor
GFEM lor sensor is not connected. state.
HHHH Flashes if measured sensor inputis |When input is
higher than temperature range. within the rated

- - — temperature
Vo Flashes if mesured sensor inputis |range, this display
LLLL o llower than temperature range. disappears.
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© Output connections
See H-156 page for output.
eApplication of relay output type

TCN Series . A .

DN

L L

Heater

<~ Power

Condenser ...
0.1uF
630V

Magnet or
Relay contact

Relay contact terminal

Keep A length as long as possible when wiring the
temperature controller and the load. If wire length of A is short,
counter electromotive force which occurs from a coil of magnet
switch & power relay may flow in power line of the unit, and
it may cause malfunction. If wire length of A is short, please
connect mylar condensers 104(630V) on the both ends of "@"
(magnet coil) to protect electromotive force.

(=] Proper usage

© Simple "Error" diagnosis

eWhen the load (Heater etc) is not operated
Please check operation of the OUT lamp located in front
panel of the unit. If the OUT lamp does not operate,
please check the parameter of all programmed mode. If
lamp is operating, please check the output(Relay, SSR
drive voltage) after separating output line from the unit.

eWhen it displays "o FE~" during operation
This is a warning that external sensor is open. Please
turn off the power and check the wire state of the sensor.
If sensor is not open disconnect sensor line from the unit
and short the input +, - terminal.
Turn on the power of the unit and check the controller
displays room temperature.
If this unit cannot display room temperature, this unit is
broken. Please remove this unit and contact our service
center.
(When the input mode is thermocouple, it is available to
display room temperature.)

Avutonics

© Caution for using

eThe connection wire of this unit should be separated from
the power line and high voltage line in order to prevent from
inductive noise.

e[For crimp terminal, select following shaped terminal (M3).

::@ Max. 5.8mm ::@ Max. 5.8mm

elnstall power switch or circuit-breaker to supply or cut off
the power.

e Switch or circuit-breaker should be installed near by users
for convenient control.

eDo not use this product as Volt-meter or Ampere-meter,
this is a temperature controller.

eln case of using RTD sensor, 3-wire type must be used.
If you need to extend the line, 3 wires must be used
with the same thickness as the line. It might cause
the deviation of temperature if the resistance of line is
different.

eIn case of making power line and input signal line closely,
line filter for noise protection should be installed at power
line and input signal line should be shielded.

eKeep away from the high frequency instruments.
(High frequency welding machine & sewing machine,
large capacity SCR controller)

e\When supplying measured input, if '"HHHH " or "L L L L"is
displayed, measured input may have problem. Turn off
the power and check the line.

e|nstallation environment
@ It shall be used indoor.
® Pollution Degree 2
® Altitude Max. 2000m.
@ Installation Category II.
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