TCN Series  Economical Dual display Type, PID Control

Economical dual display type, PID control

mFeatures [ NEW |

®Realizes ideal temp. controlling with newly developed
PID control algorithm and 100ms high speed sampling
®Built-in relay output or SSR output selectable
: Enables to phase control and cycle control
with SSR drive output(SSRP function)
®Dramatically increased visibility using wide
display part

®Mounting space saving with compact design
: Approx. 38% reduced size compared with existing model(depth—based)

Please read "Caution for your safety" in operation
manual before using. C us

mOrdering information
T||CN|| 4 S|[—|2 4 R

(H)

Control output R Relay contact output + SSRP output (AC power) Temp.
Relay contact output + SSR output (AC/DC power) Conticlicy
Power supply 2 24VAC 50/60Hz, 24—48VDC
4 [100-240VAC 50/60Hz
Sub output [
2 Alarm1+Alarm2 output |
S DIN W48 XH48mm
Size M DIN W72 XH72mm
H DIN W48 X H96mm
L DIN W96 X H96mm
Digt [ 4 Joo99(4digit |
Setting type I CN | Dual display type, set by touch switch |
Iltem |
T |Temperature controller |
mSpecifications
Series TCN4S TCN4M | TCN4H TCN4L
Power |AC power 100—240VAC 50/60Hz
supply |AC/DC power 24VAC 50/60Hz, 24—48VDC
Allowable voltage range 90 to 110% of rated voltage
P . Max. 5VA (100—240VAC 50/60Hz, 24VAC 50/60Hz)
ower consumption
Max. 3W (24—48VDC)
Display method 7 Segment LED (PV : Red, SV : Green)
Character| PV(WXH) 7.0%15.0mm 9.5x20.0mm 7.0X14.6mm 11.0X22.0mm
size SV(W X H) 5.0X9.5mm 7.5X15.0mm 6.0x12.0mm 7.0x14.0mm
Input RTD DPt100Q, Cub0Q (Allowable line resistance max. 5 per a wire)
type TC K(CA), JIC), LUC), T(CO), R(PR), S(PR)
Display RTD (3%1) At room temperature (23 C£5C): (PV £0.5% or =17, select the higher one) * 1digit
accuracy TC Out of room temperature range: (PV £0.5% or £27C, select the higher one) £ 1digit
Control Relay 250VAC 3A la
output SSR 12VDC *2V 20mA Max.
Alarm output AL1, AL2 Relay output : 250VAC 1A 1la
Control method ON/OFF and P, PI, PD, PID control
Hysteresis 1to 100C / 0.1 to 50.0C

(%1): © At room temperature (23°C +5T)
- Below 200C of thermocouple R, Sis (PV =0.5% or =37, select the higher one) * 1digit
- Over 200C of thermocouple R, Sis (PV £0.5% or =27, select the higher one) £ 1digit
- Termocouple L(IC), RTD Cu50Q is (PV £0.5% or =27, select the higher one) =+ 1digit
© Out of room temperature range

- Below 200C of thermocouple R, Sis (PV £1.0% or =6TC, select the higher one) % 1digit
- Over 200C of thermocouple R, Sis (PV £0.5% or =57, select the higher one) * 1digit
+RTD Cub0Q is (PV £0.5% or =37, select the higher one) *1digit
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TCN Series

mSpecifications

Series

TCN4S

TCN4M

| TCN4H

TCN4L

Proportional band(P)

0.1t0999.9C

Integral time(I)

0 to 9999 sec.

Derivative time(D)

0 to 9999 sec.

Control period(T)

0.5 to 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 | AC/DC power 1000VAC 50/60Hz 1min.(Between input terminal and power terminal)
Vibration 0.75mm amplitude at frequency of 5 to 55Hz in each X, Y, Z directions for 2 hours
Relay Mechanical OUT: Over 5,000,000 times, AL1/2: Over 5,000,000 times
life cycle | Electrical OUTZ.Over 200,000 til_neS(ZSOVAC 3A resi§tiye 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)

Ambient temperature

—10 to 50T (at non—{freezing status)

Storage temperature

—20 to 60T (at non—freezing status)

Ambient humidity

35 to 85%RH, Storage : 35 to 85%RH

Insulation type

Double insulation or reinforced insulaion (Mark: [O], Dielectric strength between
the measuring input part and the power part: AC power 2kV, AC/DC power 1kV)

Approval

c E GNI.IS

Weight (3¢2)

Approx. 147g
(Approx. 100g)

Approx. 203g
(Approx. 133g)

Approx. 194g
(Approx. 124g)

Approx. 275g
(Approx. 179g)

(%2): The weight in parentheses is only unit weight.

mConnections

# 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.

®TCN4S
ssRouUT: @< |I| AL1 OUT: 5
;g\r/nDACMiafV o |Z| 250VAC 1A 1a
N <+
AL2 OUT: N
250VAC 1A 1a \?_@
Relay OUT: B' RTD TC
250VAC 3A 1a « g
(x1) »
2 (5] )l
e O, .
- +
5VA 50/60Hz.
24VAC 5VA 50/60Hz, @ @ SENSOR
24-48VDC 3W
oTCN4M ®TCN4H/L
ssrour: ®<[4] AL1 OUT: [4]
12VDC +2v 250VAC
20mA Max. ()| E 1A 1a E
AL2 OUT:
(61 ooy, e 18 [¢]
\ a B' RTD TC
o e Loy
B + i o
20mA Max. A 1a
souac% ({E BAChy AL2 OUT:
700-240VAC " A 250VAC \;@
SXOA%)/S\ET So/601 @ SENSOR ETK 1A 1a
z, B' RTD TC
24-48VDC 3W - [10]- Retay our [22] |« «—
* 250VAC 3A Ta B
A +
st ST =
# (% 1) Power supply 5VA 50/60Hz. + IE‘
—AC power : 100—240VAC 5VA 50/60Hz Si\ﬁ%v%m 35\(/)V/60Hz, SENSOR
—AC/DC power : 24VAC 5VA 50/60Hz, 24—48VDC 3W C
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Economical Dual Display Type, PID Control

mDimensions
®TCN4S
®Panel cut—out
®Bracket 11 Min. 65
Terminal 3o
o)
ITe) <
(<]
E 45'%°
s
(Unit:mm)
®TCN4M
®Bracket 6 64.5 . ®Panel cut—out
Min. 90
I 1 Terminal
| > — — [~ cover .
=== 4 2
=== [ s o
H——— -~ - :
= = = ] ™~ < 68"
= :” =
=== ()
U Temp.
= M —5y ((CEEG O controller
oTCN4H
®Bracket 48 6 64.5 6 ®Panel cut—out
Min. 65
Terminal
/ cover
— %
(o)}
w
z 4547
=
(Unit:mm)
oTCNA4L
° _
Bracket 096 6 64.5 5 ®Panel cut—out
- i Min. 115
i Terminal
cover
g
7o) (2]
0 i
) c 92°%°
- s
Y (Unit:mm)
eTerminal cover(Sold separately)
®RSA—-COVER ®RMA—COVER ®RHA—-COVER O®RLA—COVER
(48 48mm series) (72X 72mm series) (48x96mm series) (96 X 96mm series)
(Unit:mm)
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TCN Series

mProduct mounting
®TCN4S (48X 48mm) series ®Other series

B ——— < Iin

227,
P,
T77,

C A
P 2

PI777

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

mParts description

Present temperature (PV) display (Red)
— RUN mode: Present temperature (PV) display
— Parameter setting mode: Parameter display
Set temperature (SV) display (Green)
— RUN mode: Set temperature (SV) display
— Parameter setting mode: Parameter setting value display
Control/Alarm output display lamp
— AL1/ALZ2: It turns ON when the alarm output is ON.
— OUT : It turns ON when the control output is ON.
% 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.
@3 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.
Digital input key
Press + keys for 3 sec. to operate the set function (RUN/STOP,
alarm output reset, auto tuning) in digital input key [d} -F].
Temperature unit(‘C/°F) indicator
It shows current temperature unit.

()

)
NN

©) ®)
)

@SV setting
You can set the temperature to control with W , , keys.

Set range is within SV lower limit value[L-5L] to SV higher limit value[ H-5C].
Ex) In case of changing set temperature from 210C to 250C

Press any key among @3,(«),
(¥).(A) key in RUN mode, the

right digit at SV display flashes
and it enters to SV setting group.

Press (&) key to move the desired digit.
(10°-10'->10%-10°>10%)

rummjjmjj[jmmmm

press (@B 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. )

Press or key to move

the desired number(1 — 5).

Autonics



Economical Dual Display Type, PID Control

mFlow chart for setting group

» Run mode
e

Press any key among @B 2sec. @B 4sec.
@ «¥.AR)
SV setting Parameter 1group Parameter 2group

Temperature Input Input
ALT alarm temperature Input sensor unit correction digital filter

—~ n-k|—[Un! E]| =l A-b]— [ARLF]

l

Control output SV high— SV low—
Control type  operation limit value limit value

[[-Ad]|+|o-FE|+ [H-Su|« [L-5u]

(H)
Temp.

controller

Control ~ SSR drive output  Control AL1 alarm
output type method (1) cycle operation mode

| oUE|— S5rni—~| Ei—[AL- {|

l

LBA detection LBA Alarm output AL2 alarm
band monitoring time  hysteresis  operation mode

LbAb ~— LbhAE < AHYS «— [RL-2]

l Control output
Digital input MV in case of
key input break error  Lock setting

ld! -¥]—~|Erau|—[ Lol]

@B 3sec.

% Press @ key over 3 sec in any setting group, it saves the set value and returns to RUN mode.
(Exception: Press @ key once in SV setting group, it returns to RUN mode.)
% 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.
% Press @ key to move next parameter.
i might not be displayed depending on other parameter settings.

% Set parameter as ' Parameter 2group = Parameter 1group = Setting group of set value' order considering parameter
relation of each setting group.
(3%1): It is not displayed for AC/DC power model (TCN4[1—-22R).
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TCN Seri

mParameter 1
@BSsec.

............ »|Run mode

€S

group
(1) B Press any key among (€ &), (@A)

(%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 [ L-~d] of parameter 2group is set [Fi d ].

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

Setting range : Deviation alarm(-F.S to F.S), Absolute value alarm(temperature range)
#In case alarm operation mode [ AL - !] of Parameter 2 group is AAO._ /S6AL] /LBAL],

@

Y

no parameters is displayed.

Setting range : Deviation alarm(-F.S to F.S), Absolute value alarm(temperature range)
! u #In case alarm operation mode [ AL -2] of Parameter 2 group is Anf. /SbAL] /LBALT,

%3) no parameters is displayed.

B
—>| OFF|<—>| on | #Front AT lamp flashes during auto tuning operation.

E—» Setting range : 0.1 to 999.9C/°F

E Setting range : 0 to 9999sec.
BDBD #Integral operation is OFF when set value is "0".

S | Setting range : 0 to 9999sec.
s Derivative operation is OFF when set value is "0".

a8 i 0 0. 100.09
Setting range : 0.0 to 100.0%

1t is displayed in P/PD control.

Input digital fil

nAuF

E nnE Setting range : FLAH, Ji CH, LI CH, ECCH, FPr, 5FP, dPEH, CUSH: 110 100°C/°F
CL PEAL, Ui EL, LV EL, ECCL, dPEL, CUSL: 0.1 to 50.0C/°F
; %1t is displayed in ON/OFF control.
@B
(1) B : Press any key among (€, (¥), ().
(2) After checking or changing setting value in each parameter, press @ key to save
and move to next parameter setting.
#Press ([ key for 3 sec. to return RUN mode at any parameter.
Setting range: Refer to 'Input sensor and
Input sensor, v temperature range'.
¥ aN N N
E(X" "|HEF’H|HEF“.| ..... CUEL #I|f changing input sensor, S5u, i n-b, H-5u,
B T : - 3 - L-5u, AL I, ALe, LbAE, LbAb parameter
h&éz) values are initialized.

°F| #1f changing temperature unit, Su, ! n-b, H-5u, L-5Su, AL |, ALZ,
LbAE, LBAb parameter values are initialized.

Setting range : =999 to 999°C/°F
¥In case input sensor is dPEL/ CUSL: —199.0 to 999.9C/°F

ter
8

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

Avutonics
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Economical Dual Display Type, PID Control

A

SV low—limit value

Setting range : Within the rated temperature range by input sensor [L-5u < (H-5u—1digit)]
¥ When changing SV lower limit value, if SV <L -5u, SV is initialized as L -5u.

Control output type

Setting range : Within the rated temperature range by input sensor [ H-5u = (L-5u+1digit)]
% When changing SV higher limit value, if SV > H-5u, SV is initialized as H-5u.

>

<

»

ol —8 [ (52 550

C3
v

SSR drive output method

v
['.'H:L| PH|HS| i It is displayed when selecting control output[ olt] as 55~ .
1 It is not displayed for AC/DC power model (TCN4[]—22R).

v
AL2 alarm operation mode

v

Alarm output hysteresis

Control output MV in case of
input break error

Setting range:0.5 to 120.0sec.
In case of Relay output [ ~L 4] of control output [ atit], 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 SSR drive output [ 55~.A] method is set as [ [YLCL, PHAS].

L

N

| | | |
R L - —— - T
AAA0L | ~== JAn 0 ~= JAncH| ~== JAAEH| ~= 15bA5] ~== JL BA:
el T AQn el Ty AL L L L
| |
ca == = ==
Shf = AL Bl — Shal 8
~ -~
- - - — - -
Nl D= =2l BRI = K= S =2 BT S =2 EIIT §
) A S )

For more details refer to mFunctions 'OAlarm'.

¥ Black: Flashes, Gray: Fixed

#When changing AL1, AL2 alarm operation mode, AL1, AL2 alarm temperature value
are initialized.

Refer to mFunctions 'OAlarm output hysteresis'.
It is not displayed when AL1, AL2 alarm operation mode [ AL- |, AL-2] is set as
RAO_, 56RO, LeARO.

Setting range : 0 to 9999sec.
#'0' is set, loop break alarm function is OFF.
%1t is displayed when ALT, AL2 alarm operation mode [AL- |, AL-2] is set as LeA].

Setting range : 0 to 999(0.0 to 999.9) C/°F
#'0' is set, loop break alarm function is OFF.
%It is displayed when AL1, AL2 alarm operation mode [AL- |, AL-2] is set as LbA[]

and LbAE is not '0".
Press @+®& keys for 3 sec. and it executes
the set function.

v |
St DP||FN_ - E| F”:| DFF| For more information, refer to mFunctions
| : : :

(HHHH

v 'ODigital input key'.
#When control typel £-Ad] is anoF, Ak is
not displayed.

Setting range : 0.0 to 100.0%
#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%.

Lock Lol {: Locks parameter 2 group
ock setting v | Lol 2: Locks parameter 1, 2 group
| EF |L [ ”',“— EE|"|L [3| Lol 3J: Locks parameter 1, 2 group and SV
Lov o o o o setting group
@ [ [} #* Parameter setting values are still possible to
check while Lock mode is ON.
L]
Avutonics H—46
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TCN Series

m/Input sensor and temperature range

Input sensor Display Temperature range(C) Temperature range (°F)
PLAH —50to 1200 —58 10 2192
K(CA) CAL —50.0 to 999.9 —58.0 t0 999.9
CAL
J(C) Jt CH —30 to 800 —22 to 1472
i CL —30.0 to 800.0 —22.0t0 999.9
LI CH —40 to 800 —40 to 1472
Thermocouple L(C) —
Li L —40.0 to 800.0 —40 to 999.9
T(co) ECCH —50 to 400 —58 to 752
ECCL —50.0 to 400.0 —58.0 to 752.0
R(PR) r Pr 0 to 1700 32 to 3092
S(PR) 5 Pr 0 to 1700 32 to 3092
DPH1009. dPEH —100 to 400 —148 to 752
dPE.L —100.0 to 400.0 —148.0 to 752.0
RTD CUSH —50 to 200 —58 to 392
Cus0s CUS.L —50.0 to 200.0 —58.0 to 392.0
mFactory default
eParameter 1 group eParameter 2 group
Parameter Factory default Parameter Factory default
SV setting - 0 Input sensor i n- PLAH
AL1 alarm temperature ALt 1250 Temperature unit Unl k er
AL2 alarm temperature ALZ i==1H Input correction I n-b oooo
Auto tuning Ak ofF Input digital filter rALF ooo
Proportional band P 010 SV low—limit value L-5u -050
Integral time ! ooao SV high—limit value H-5u ead
Derivative time d oooo Control output operation o-FE HERE
Manual reset rESE asoo Control type {-nd Pid
Hysteresis HY5 oae Control output type ol rL
SSR drive output method SSrnA Sknd
Control cycle k oeon
AL1 alarm operation mode AL- 1 Ar LA
AL2 alarm operation mode AL-¢ ArcA
Alarm output hysteresis AHYS oot
LBA monitoring time LbAE oot
LBA detection band LbAL oooe
Digital input key di -t StoF
Contelsumt Win aseof| e | oo
Lock setting Lol oFF
H—47 Autonics




Economical Dual Display Type, PID Control

mFunctions
OAlarm [AL- 1 /AL-2 ]
HE 'lH There are two alarms which operate individually. You can set combined alarm
Alarm :I—' Alarm operation and alarm option.
operation option Use digital input key(set as AL.-E) or turn OFF power and re—start this unit

. to release alarm operation.
@® Alarm operation

Operation Name Alarm operation Description
Arl._ —_— E— No alarm output
Deviati Alarm(Deviation)temperature:10°C |Alarm (Deviation)temperature:=10C| | deviation between PV and SV
eviation poeeaeans poeeaeans : YR
AA D high—limit OFF i HTON OFF i HT ON as hlgh—“mllt is higher than set
’ alarm A A A A value of deviation temperature,
SV100°c PV110C PVO0C SV100C | the alarm output will be ON.
Deviation Alarm (Deviation)temperature:10°C|Alarm(Deviation)temperature:=10C| |f deviation between PV and SV
viati T
Are] low—limit ON H, OFF ON T H ;OFF as low—limit is higher than set
: alarm A A A A value of deviation temperature,
PV90C SV100C Svi00C  PV110T the alarm output will be ON.
Deviati Alarm (Deviation)temperature:10°C If deviation between PV and SV
eviation T . PO
- ' o ON T H;, OFF i HT ON as high/low—limit is higher than
Ar 3. | high/low—limit —r— * l set value of deviation temperature,
alarm PVI0C SV100°C PV110C the alarm output will be ON. "
Deviation Alarm (Deviation)temperature:—10C If deviation between PV and SV Temp.
: H ; —limit i ; controller
A A4 | high/tow—limit OFF y H T ON T H ; OFF as high/low I|rnyt is higher than
- N A N set value of deviation temperature,
reverse alarm 5 . 5 .
PVI0C SV100°C PV110°C the alarm output will be OFF.
Absolute Alarm (Absolute)temperature:90°C [Alarm (Absolute)temperature:110°C| If PV is equal to or higher than
- value oFFi'HF on ofFfF i HT on the absolute value of alarm
AnS.] high—limit * A A A * A temperature, the output will be
alarm PVOOC  SV100C SV100C  PV110C ON.
Absolute |Alarm (Absolute)temperature:90°C |Alarm (Absolute)temperature:110°C| If PV is equal to or lower than
- value oN fH OFF ON THOFF the absolute value of alarm
ArnE.L] low—limit A T A A l * temperature, the output will be
alarm PV90C  SV100C SV100C  PV110TC ON.
C Sensor break It will be ON when it detects
[ -
- t’H‘D alarm sensor disconnection.
Loop break It will be ON when it detects loop
] —_—
LbAL] alarm break.

#H: Alarm output hysteresis[ AHY5]

@® Alarm option

Option Name Description

Hr D.H Standard alarm| If it is an alarm condition, alarm output is ON. If it is a clear alarm condition, alarm output is OFF.

A I:],b Alarm latch | If it is an alarm condition, alarm output is ON and maintains ON status.(Alarm output HOLD)

_ Standby First alarm condition is ignored and from second alarm condition, standard alarm operates.

Al sequence 1 When power is supplied and it is an alarm condition, this first alarm condition is ignored and
g from the second alarm condition, standard alarm operates.

_ Alarm latch | If it is an alarm condition, it operates both alarm latch and standby sequence.

Ar D.D‘ and standby | When power is supplied and it is an alarm condition, this first alarm condition is ignored and

sequence 1 from the second alarm condition, alarm latch operates.

_ Standby First alarm condition is ignored and from second alarm condition, standard alarm operates.
Ar DE sequence 2 When re—applied standby sequence and if it is alarm condition, alarm output does not turn ON.
a After clearing alarm condition, standard alarm operates.

Basic operation is same as alarm latch and standby sequence. It operates not only by power
As £ d standb ON/OFF, but also alarm setting value, or alarm option changing.

m [].F | and standby | \yhen 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.

Alarm latch

3% 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,
changing set temperature, alarm temperature[ AL {], [ ALZ] or alarm operation [ AL - !], [ AL -2], switching STOP mode
to RUN mode.

® 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[56AA] or alarm latch[56Ab].




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 LBA detection band
[ LbAL] during LBA monitoring time [ LbAE], or when control output MV is 0% (100% for cooling control) and
PV is not decreased below than LBA detection band [ L bAk] during LBA monitoring time [ Lt 5AE], alarm output

turns ON.

Temperature ‘tmonitoringtinge

LBA LBA LBA

rmonitoring time :monitoring time

LBA LBA
1 Lnonitoring timgu Lnonitoring time:
1 1 - e 1 - v I

N\

sV

T
1
1

PV

LBA detection
band

LBA detection 3
band -

Control . : : : : >
output MV A | LBA | | LBA | . LBA
'invalid! b invalid ! ' _invalid
100% ﬁ—" . W . ‘C’\‘
0% ; : — \ ; : : > Time
Loop break - - s B
alarm(LBA) @ ® ® ® ® ® @ ®
Start control| When control output MV is 100%, PV is increased over than LBA detection band[ L bAk] during LBA
to @ monitoring time[ LbAE].
OH~@ The status of changing control output MV (LBA monitoring time is reset.)
@~® When control output MV is 0% and PV is not decreased below than LBA detection band [ L&Ab] during
LBA monitoring time[ LbAE], loop break alarm (LBA) turns ON after LBA monitoring time.
®~@® Control output MV is 0% and loop break alarm(LBA) turns and maintains ON.
@®~® The status of changing control output MV (LBA monitoring time is reset.)
®~@ When control output MV is 100% and PV is not increased over than LBA detection band [ LkAkE] during
LBA monitoring time[ LbAE], loop break alarm(LBA) turns ON after LBA monitoring time.
D~® When control output MV is 100% and PV is increased over than LBA detection band [LbAk] during LBA
monitoring time[ LbAE], loop break alarm (LBA) turns OFF after LBA monitoring time.
®~©® The status of changing control output MV (LBA monitoring time is reset.)

% When executing auto—tuning, LBA detection band[ Lt 5Ab] 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 5A.[]], LBA
detection band[ LbAb] and LBA monitoring time[ L kAL ] parameter is displayed.

OSSR drive output function(SSRP function) [ 55rn ]

®Realizing high accuracy and cost effective temperature control with both current output (4—20mA) and linear
output (cycle control and phase control)

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

®Select one of standard ON/OFF control[5tnd], cycle control[[YLL ], phase control[PHAS] at 55r.A parameter of
setting 2group. For cycle control, connect zero cross turn—on SSR(random turn—on SSR is also available). For
phase control, connect random turn—on SSR.

100—240VAC
50/60Hz

Temperature controller
(TCN4 series)

SSR voltage output SSR Module

JUL

(12vDC) - Load
— +
[INPUT]  [LOAD]
— > -

Power

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

#1In case of selecting PID control type and phase[FHAS] / cycle[[9CL ] control output modes, control cycle [ k]
is not allowed to set.

#For AC/DC power model (TCN4[J—22R), this parameter is not displayed and it is available only standard control
by relay or SSR.

Avutonics



Economical Dual Display Type, PID Control

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

@ Cycle control mode [£4CL ]
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.

@ Phase control mode [ PHAS 1]
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.

AC
ouT

a e,

OFF

ON

OFF

ouT | il I
50Cycle 50Cycle
50% 80%
T p
AC "
\ \
ouT 10 - hl
10%

OAuto tuning [ At ]

®Auto tuning measures the control subject's thermal
characteristics and thermal response rate, and then
determines the necessary PID time constant.
(When control type [L-~d] is set as Fi d, it is displayed.)

®If error [oFEn] occurs during auto tuning, it stops
this operation automatically.

®T0 stop auto tuning, change the set as ofF.
(It maintains P, I, D values of before auto tuning.)

Olnput correction [/ n-b ]

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

Ex) If actual temperature is 80C but controller displays
78T, set input correction valuel | n-t1] as 002 and
controller displays 807C.

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

Olnput digital filter [ AAuF ]

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.

®For 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.

OSV High/Low limit[ L-5u /H-5u]

@]t 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-5u]~SV low limit[L-5u].
(%L -5 > H-5u cannot be set.)

®When changing input typell n-£1, SV high limit [H-5u]
and SV low limit[t -5u] of using temperature will be
initialized as max./min. value of sensor temperature range
automatically.

OHysteresis [ HY5 ]

®In case of ON/OFF control, set between ON and
OFF intervals as hysteresis.
(When control type [£ -Ad]is set as onofF, it is displayed.)
®[f hysteresis is too small, it may cause control
output hunting (takeoff, chattering) by external

noise, etc.
Heating operation
Control ON A lOFF
output
Hysteresis
[H 5]

» Temperature
A SV

OManual reset [ ~ESE ]

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[ ~ESE] function is to set/correct offset.
®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%.
®Manual reset [ ~E5E] by control result

Set below 50.0 as
r reset value

SV [ { Offset
| Offset
L Set over 50.0 as
PV reset value

OTemperature unit selection [ Unl £ ]
® A function to select display temperature unit

®Unit display lamp will be ON when converting
temperature unit

(H)
Temp.

controller




TCN Series

OCool / Heat function [o-FE ]

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.

®Cool—function[foot ] 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[ Coot ] at heater, it will be maintained ON and
it may cause a fire.

®Avoid changing heat—function to cool—function or
cool—function to heat—function when the unit is

operating

@[t is impossible to operate both function at once in

this unit. Therefore, only one function should be
selected only.

OControl method selection [ [-Ad ]

It is selectable PID, ON/OFF control.

®In case of ON / OFF[ anafF] mode, Hysteresis[ HY5]
parameter is displayed.

®In case of PID[ Pi d] mode, Proportional band[ F],
Integral time [/ ] and Derivative time[ k] parameters
are displayed.

ODigital input key((¥)+A) 3sec.) [di -¥ ]

OControl output type selection [ olE ]

It is selectable output type ; relay output[ ~L 4], SSR
drive output[ 55 ].

OAlarm output hysteresis [ AHY5 ]

It displays alarm output ON and OFF interval and
hysteresis is applied to both AL1 OUT and ALZ2 OUT.

CAH, JI L
©1to 100
SPOAL, U CL, LV EL L E

2 0.1 to 50.0

LV CH, ELLH, 7Pr 5PF, dPEH, CUSH

CCOL, dPEL, CUSL

Ex)AL1 alarm operation[AL - {]: AA3.[], ALT alarm
operation[AL 1]: 10°C, Alarm output hysteresis

[AHYS]: 4

Temperature 4

210°C »

] AHYS: 4

\ PV

SV
200C

] ] AHYS: 4
190°C » \v .
AL1 ON i Time
out orr I I

210 206 190 194

OControl output MV[ E~au ] when input sensor line
is broken[ oPEn ]/ setting error[ £-Su ] 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 oF F | 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.
P t t t l t
RUN/STOP Sto Digital input key —I_ |_ |_ —
(t: Over 3 sec.) | ;
RUN STOP RUN STOP RUN
Clear alarm It is available to clear alarm output by force. (It is only when alarm option is alarm latch, standby
output AL E | sequence.) Clear alarm is able to only for out of alarm operation range. Alarm operates normally
function 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-~d] is set as Pi d, At is displayed. When it is set as onof, digital input
key[d! -F] is changed as ofF.

OLock setting [ Lol ]
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.

OError

Display

Description Troubleshooting

PEA Flashes if input sensor is disconnected | Check input
o or sensor is not connected. sensor state.

Display Description HHHH | Flashes if measured sensor input When input is

oFF | Lock off is higher than temperature range. | within the rated
T - , , temperature
Lol I |Lock setting group 2 Ll Flashes if mesured sensor input| range, this display
Lol Lock setting group 1, 2 is lower than temperature range.| disappears.
Lol 3 |Lock setting group 1, 2, SV setting group
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OOutput connections OCaution for using

See H—151 page for output. ®The connection wire of this unit should be separated

eApplication of relay output type from the power .hne ar.ld hlgh voltage line in order
to prevent from inductive noise.

TCN Series A
— A, ®Lor crimp terminal, select following shaped terminal
3 (M3).
|<? Heater

Condenser | .| . (~ Power
014 2/ Max. 5.8mm Max. 5.8mm

Magnet or ®Install power switch or circuit—breaker to supply

Relay contact or cut off the power
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

Relay contact terminal

®Switch or circuit—breaker should be installed near
by users for convenient control.

which occurs from a coil of magnet switch & ®Do not use this product as Volt—meter or Ampere—
power relay may flow in power line of the unit, meter, this is a temperature controller.
and it may cause malfunction. If wire length of A ®In case of using RTD sensor, 3—wire type must be
is short, please connect mylar condensers 104 used. If you need to extend the line, 3 wires must
(630V) on the both ends of "@" (magnet coil) to be used with the same thickness as the line. It might
protect electromotive force. cause the deviation of temperature if the resistance
of line is different. G
. . . . . Temp.
Eproper usage ®In case of making power line and input signal line [CEAIES
closely, line filter for noise protection should be
OSimple "Error" diagnosis installed at power line and input signal line should

be shielded.

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

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.

®When supplying measured input, if HHHH or LLLL1s
displayed, measured input may have problem.
Turn off the power and check the line.

®Installation environment

®When it displays "oPEn" during operation @ It shall be used indoor
This is a warning that external sensor is open. @ Pollution Degree 2
Please turn off the power and check the wire @ Altitude Max. 2000m
state of the sensor.If sensor is not open disconnect @ Installation Category 11
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.)
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