TC Series

Touch Switch Type Temperature Controller
mFeatures

®Realizes ideal temp. controlling with newly developed
PID control algorithm and 100ms high speed sampling
®Relay output and SSRP output embodied together
: SSRP output makes phase control and sycle

control possible.
®Dramatically increased visibility using wide

SRABPADBIIN N

display part
®Mounting space saving with compact design
: Approx. 38% reduced size compared with existing model(depth—based)
®Deviation between SV and PV indicatable

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

mOrdering information
T C 4 S| — |1

R

Control output

Indicator — Without control output

Relay output+SSR output

Power supply

| 100—240VAC 50/60Hz

Size No sub output

Alarm1 output

(1) Alarm1 output+Alarm?2 output

N =|Z||+]]|D2

DIN W48 X H48mm (Terminal block type)

(3%2) | SP | DIN W48 x H48mm (Plug type)

DIN W72XH36mm

Size

DIN W72 XH72mm

DIN W48 XH96mm

DIN W96 X H48mm

ri=slT|=<

DIN W96 XH96mm

Digit

4 |4Digit

Setting type

Iltem

|
|
{ C |Set by touch switch
[
1

T | Temperature controller

(3%1) It is unavailable for TC4SP, TCA4Y.
(3%2) TC4SP sockets (PG—11, PS—=11) are sold separately.

mSpecifications

Series

TC4S | TCasP | TC4AY | TCAM | TC4H | TCAW | TCAL

Power supply

100—240VAC 50/60Hz

Allowable voltage
range

90~110% of rated voltage

Power consumption

Max. bVA

Display method

7Segment (Red), Other display (Green, Yellow, Red LED)

Character size W7 X H15mm [ W7.4>H15mm | W9.5x H20mm| W7 xH14.6mm| W9.5x H20mm| W11 xH22mm
Input RTD DIN Pt100Q (Allowable line resistance max.5Q per a wire)
type TC K(CA), J(IC)
Display C (x1) (PV £0.5% or £17TC higher one) rdg ilDiﬂgit . .
method RTD (x2) % TC4SP (Plug type) is (PV £0.5% or £2TC higher one) rdg *1Digit
=Based on normal temperature (23C £5T)
Control Relay 250VAC 3A la
output SSR 12VDC =2V 20mA Max.
Sub output AL1, AL2 relay output : 250VAC 1A 1a(%TC4SP, TC4Y have AL1 only.)

Control method

ON/OFF and P, PI, PD, PID control

#(%1)(PV =0.5% or £2°C higher one) rdg =1Digit, except normal temperature range.
% (%2)TC4SP is (PV £0.5% or =3°C higher one) rdg *1Digit, except normal temperature range.
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Touch Switch Type Temperature Controller

mSpecifications
Series Tc4s | TC4sP | Tcay | TCAM | TC4H | TCAW TC4L
Control method ON/OFF and P, PI, PD, PID control
Hysteresis 1 ~ 100C(KCAJIC,PT1) / 0.1 ~ 50.0C(PT2)
Proportional band 0.1 ~999.9TC
Integral time(I) 9999sec.
Derivative time(D) 9999sec.
Control period 0.5 ~ 120.0sec. -
Manual reset 0.0 ~ 100.0% Temp.
Sampling period 100ms Coptiolel
Dielectric strength 2000VAC 50/60Hz for 1min.(Between input terminal and power terminal)
Vibration 0.75mm amplitude at frequency of 5~55Hz in each X, Y, Z directions for 2 hours
|F‘ifelay Mechanical Min. 10,000,000 operations
éy%le Malfunction Min. 100,000 operations (at 250VAC 3A resistive load)
Insulation resistance Min. 100MQ (at 500VDC mega)
Noise Square shaped noise by noise simulator (pulse width 1gs) £2kV R—phase and S—phase
Memory retention Approx. 10 years (When using non—volatile semiconductor memory type)
Ambient temperature —10 ~ 50 (at non—{freezing status)
Storage temperature —20 ~ 60T (at non—freezing status)
Ambient humidity 35 ~ 85%RH
Unit weight Approx. 97g | Approx. 84g | Approx. 127g| Approx. 127g| Approx. 118g| Approx. 118g| Approx. 172g
Approval
mConnections

% TC4 series has both Main Out and SSR Out. You may select the model as your needs.

eTC4S eTC4SP
SSRP OUT: @ II’ AL1 OUT: 5 @ — VDO Loy
12VDC +2V 250VAC 1A 1a /, - [20mA Max.
S [ vt | ® = OTrmer,
E_k pa oy 1.A1a \)_@ 250VAC 3A 1a _@ _(;) +
Relay OUT: | ‘
m_? D50VAC 34 1a B RTD_TC TCHD B3 O @—
i =
source A |E| IE’ (B ,@ source A
100—-240VAC A R :(,1) 100—-240VAC
5VA 50/60Hz IE’ @ (: ) @._ 5VA 50/60Hz
SENSOR SENSOR
oTC4Y eTC4W
TC
- RTD
SENSOR 4Y
B [B |a
A\
AL1 OUT: Relay OUT: !\EEI
250UAC 14 Ja 250VAC 3A 1a DEVAG 1A 12 DSOVACA 1a
[0/01 [0/01 Relay OUT
1[2[3[4[5][6[7]8]9]10[11 250VAC 3A Ta
IR ¥ ol
A B [B'
775 ssrp oot source A\ [1][2][3][4][5][e][7][8][o][10] [11] [12]
SENSOR t 12VDC £2V  100—240VAC T v t I
+ a — 20mA Max. 5VA 50/60Hz ® ©
SSRP OUT: SOURCE
12VDC +2v 100—240VAC
20mA Max. 5VA 50/60Hz
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eTCaM e TCAH/L
ssrp our, ©+|[4] st ur 5113 [4]
20mA Max. @«E TA1a |E|
AL2 our:@
Chamer, W O
? a B' RTD TC
A ssrp ouT: @<+ ALT our:
B e 4
ey ) e oe]
5VA 50/60Hz IE' A AL2 U
— 1At B' RTD TC
A Relay ouT @ —
250VAC 3A 1a 5 B
SOURCE
g :
z
SENSOR
mDimensions
eTcas _ Min. 91
48 _ 6 64.5 R ®Panel cut—out Vi 65
Lor Z 1 D
h B — j
- —= 45%°
p ] J
i |m ] 8 Min. 65 45190
| B = I
= >~ (Unit:mm)
oTC4SP
° 6 72.2 _ ®Panel cut—out
58.5 Min. 65
[mm)! 4 2
h : — ‘4%1['&
— 9
h =] [Ie] Min. 65 45100
—
u ; [ ——]
= ~ ! (Unit:mm)
oTC4Y
®Panel cut—out
) . g Min. 91
T 77 ~
3
—_— 327%°
= = F e
— 0 = Min. 40 M
- (Unit:mm)
®Panel cut—out
_ 6 64.5 .
i n—r"m—ru—’i* Min. 90
i Y
| === ‘
=== L ke
~
[ I — i —] ~ Min. 90 68707
—on /|3 /3 L
| | —on /|3 /3 | | |
= = —
- - ‘ (Unit:mm)
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Touch Switch Type Temperature Controller

oTC4H
®Panel cut—out
7y Min. 65
—1 921%°
0 T —L
1) Min. 115 45+09
— -0
(9]
Temp.
controller
! (Unit:mm)
eTC4W
®Panel cut—out
“6‘ 64.5 - Min. 115
woe | =14 3
—L r 4519°
d -
: || Min. 65
: L 92 9°
ouT| i =] 4
Autonics -
(Unit:mm)
®Panel cut—out
A .
Min. 115
92 %
. I 4
§ M|n£5 92108
A,
(Unit:mm)

mProduct mounting
®TC4S/SP(48x48mm) series ®TC4Y(72x36mm) series ®Other series

NG
ST /)
\ -ﬁ(’m’-ﬁ b

¢ Insert product into a panel, fasten bracket by pushing with tools as shown above.
(In case of TC4Y, fasten the bracket bolts.)

Autonics Cc—-10



TC Series

mSSRP(Solid State Relay Phase Output) output function[ 55-.7 ]

®SSRP is a user selectable output type which phase control and cycle control are added to standard SSR output.

®Standard SSR output is still available by internal parameter setting [55r.a]; in addition, "cycle control" with connecting Zero cross
turn—on type SSR and "phase control" with connecting Random turn—on type SSR are also available.

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

Temp. controller
SSRP voltage T SSR module

output 12VDC

SVI[°F|[°C
Ut

ol « [V [ A

TC4 series

SRH1 series

Power(~) l

% You can-select the functions with-parameter settings.

At o I

ON OFF ON OFF
Cycle output '\ [} i “‘ i Nd¢
. 4 4 LY 7YVVY L
When using Zero Cross Turn—on SSR
or Random Turn—on SSR . >
(2% cycle control) 50cycle 50cycle
50% (2cycle OFF, 2cycle ON) 80% (1cycle OFF, 4cycle ON)
rd ”~
Phase output i ‘_'_—- ] ! !
When using Random Turn—on SSR for E ~ - E E P E
AC half cycle phase control output il il il | i1 il
40% 70%

®Standard control mode[ S5tnd |
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[ £YCL ]
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 (ZERO CROSS type)
®Phase 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.
#%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 / cycle control output modes, control cycle (:) is not allowed to set.

mParts description

—@,

Mg =

o

5

Temperature display
It shows current temperature (PV) in RUN mode and parameter and set value for each setting group in parameter change mode.
Deviation and Auto—tuning indicator
It shows current temperature (PV) based on set temperature (SV) by LED.
Deviation indicators (A, Hll, ¥) are flashed by every lsec when operating auto—tuning.
Set temperature(SV) indicator
Press any front key once to check or change current set temperature (SV), set temperature (SV) indicator is on and
preset set value is flashed.
Temperature(C/°F) indicator : It shows current temperature unit.
Control/sub output indicator
—OUT : It will light up when control output (Main Control Output) is on.
%1t will light up over 3.0% of operation in CYCLE/PHASE control.
—AL1/ALZ2 : It will light up when alarm output AL1/ALZ2 are on.
[6) MODE Key : Used when entering into parameter setting group, returning to RUN mode, moving parameter and saving setting values.
Adjustment : Used when entering into set value change mode, Digit moving and Digit Up/down.
FUNCTION key : Press ¥+ARkeys for 3 sec to operate function (RUN/STOP, alarm output cancel) set in inner parameter [d} -¥].
#Press ¥+ARkeys once in set value operation to move digit.

c—11 Autonics



Touch Switch Type Temperature Controller

mFlow chart for setting group

RUN mode |« ®

@ | Press any key among @ | Press [MODE| for 2sec. ® | Press |MODE| for 4sec.
+ mond], [«]. [¥]. [A] i i

|SV setting group| |First setting group (PRr I)| |Second setting group(PFlrE')|
| MODE] | Press |MODE| for 3sec. | Press |MODE| for 3sec.
(C)
“UHTTEALT alarm temperature _ Jleme:
® F“— : (Deviation/absolute value) setting Input sensor c:r:?r%uer

J |3

AL2 alarm temperature

. Temperature unit
(Deviation/absolute value) setting E P

; ) ) : | i
F“: Enable/disable of auto—tuning setting nput correction

{131 cz
v |20

m ——
C

wfF |Input digital filter

Proportional band Low—Ilimit value of ambient

Vo ) . temperature

i Integral time setting H- 5 High—limit value of ambient
L . U |temperature

d i Derivative time setting £ | Control output operation(Cool/heat)

‘iManual reset(Normal deviation d

icorrection) setting Control type

{ON/OFF control hysteresis setting a U E | Control output type

GG niSSR output method

" o
]
|

Control cycle

(MPress any key once in RUN mode, it advances to set value setting group.
@Press key over 2sec in RUN mode, it advances to setting group 1.
®Press key over 4sec in RUN mode, it advances to setting group 2.
@First parameter will be displayed on viewer when it advances to the setting group. | [AHY S |Alarm output hysteresis
®Press key over 3sec in the setting group, it returns to RUN mode. ;
[ Exception : Press [MODE| key once in setting group of set value, it returns to
RUN mode.]

i
—

AL1 alarm operation mode

i
=

2 | AL2 alarm operation mode

b i LBA width

#If no key touched for 30sec, it will return to RUN mode automatically and the set - ¥ |Function key operation

= | Control operation for input
disconnection

Lock setting

if. -::-

value of parameter will not be changed.
¥ Press |[MODE|key again within a sec after return to RUN mode by press [MODE|key
over 3sec, it advances to the first parameter of previous setting group.

m
D
pu
c

-
D
"

#Parameter setup

|Setting group2|H|Setting group1| H|Setting group of set Valuel

* Set parameter as the above considering parameter relation of each setting group.

* Check parameter set value after change parameter of setting group2.

¥ Indicator type displays colored parameter of setting group2.
#ALC and AL -2 parameter display is available with only "Alarm output 1 + Alarm output 2" model.

mFlow chart for SV setting group (7o change preset temperature 210 into 250C .)

® Finish the setup.

@ Set value change mode

Change set value

by [«], [¥], [Rlkeys.

® To check a SV l MODE]

Autonics c—12



TC Series

mFlow chart for first setting group
Press

for 3sec.
>

#[ : Press any key among [«], [¥]. [A].

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

ALT alarm temperatuﬁ Setting range : Deviation alarm(—[F.S]~[F.S], Absolute value alarm(Input range)

AL ——=| {250 % Set an alarm operation mode(RL- {) as ArO_/SbA.TY/LBA_,
l MODE parameter will not be displayed.

AL2 alarm temperatﬁ Setting range : Deviation alarm(—[F.S]~[F.S], Absolute value alarm(Input range)

% Set an alarm operation mode(RL-2) as Rrl_/SbR.T/LBA.,

MODE parameter will not be displayed.

Enable/disable of autoéuning

| At
oo

Proportional band

|t starts to operate auto—tuning when it is ON and set as OFF
| DFF|<—| on | automatically after finish the operation.
s Front deviation indicator(a, m, ¥) will be flashed(every 1sec) when
it starts auto—tuning.

S] Setting range : 0.1 ~ 999.9C

MODE
Integral time
S| 0000 Setting range : 0 ~ 9999sec.
¥ Integral operation will be OFF when set value is "0".
MODE

Derivative time

S | Setting range : 0 ~ 9999sec.
@I % Derivative operation will be OFF when set value is "0".
1t will be displayed when control method parameter(C-ad)
is set as "Pi d".

Setting range : 0.0 ~ 100.0%
1t will be displayed in P/PD control and not in PI/PID control.

Hysteresis

S| Setting range : 1 ~ 100°C [0.1~50.0°C]
F 1t will be displayed in ON/OFF control.

mFlow chart for second setting group
Press

for 3sec.

XE . Press any key among , , .

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

A
= 0l Tle——{ Pt =] PEQ|
M—3

UF| ¥ Front temperature unit indicator will be lighted when selecting the unit.
)

[l A-b] S| .ﬂfm Setting range:-999 ~ 999°C[*Pt2 : -199.9 ~ 999.9C]

Input digital filter
= a8

nAuF

Setting range:0.1 ~ 120.0sec.

c-13 Autonics



Touch Switch Type Temperature Controller

XE . Press any key among , , .

s After checking or changing setting value in each parameter, press |MODE| key to save and
Low—limit value of move to next parameter setting.

ambient temperatur&
L-Su
l MODE|

High—limit value of
ambient temperatu

- & ‘EUD S.ettmg range : Within using range of each sensor(KCA sensor)

‘BSB Setting range : Within using range of each sensor(KCA sensor)
%It enables to set ranged L—SV < H—SV —1

%It enables to set ranged H=SV = L—SV +1
MODE|

Control output operation

Control output type

EI
L__Ifi' g ,-| % Preset output will be operated as control output.
I—"+

SSRP output method |
StndI_“_Ei'EHEL 4_IE|’ PHHS| 1t will be displayed when selecting alk as §5r.
MODE = = L
7
Control cycle Setting range:0.5 ~ 120.0sec.
0280 #In case of rLY output mode default value is 20.0 sec.(2.0sec in case of 85 mode)
VODE # It will not be displayed when 55r.a is set as [YLL/PHAS
AL1 alarm operation mode A
_ - =
AL- 1B .[RA Al eA] «—— [Ra Al fAA i) e ke o conver e
% Select alarm operation mode % Select alarm option

AL2 alarm operation mode
AL -21— B [AR2A]  #Same with the above AL~ 1.

Alarm output hysteresis Setti 1~ 999C[0.1 ~ 50.0%]
etting range : 1 ~ ~
HH'_"S S AHYS parameter will not be displayed when set value is set as Anll./SbA.LJ/LBA..
MODE|

Loop Break Alarm monitor time

8 Setting range:0 ~ 9999sec.
L bF“: %L bhRE parameter will be displayed when alarm operation mode(RL- {, RL-2) is set

as LbA..
LBA value . . P
Setting range:1 ~ 999C
S | %L bAS parameter wilII be displayed when alarm operation mode(RL- {, AL-2) is set
as LbR_ and LbAE is not 0.
LBA width

Setting range:1 ~ 999C

E #LbRb parameter will be displayed when alarm operation mode(AL- {, AL-2) is set
as LbR. and LbAE is not 0.

Function key operation

d -¥ Sk DP| — |F“_,-E| #"ALAE" will not be displayed without alarm output.
)
Control operation for input disconnection
= E Setting range : 0.0 ~ 100.0%
BUUU #0.0/100.0% will be displayed in ON/OFF control.

Lock setting

v |
|—|L,
Lol | alFFLaE llz@lLaCE’l_'<—E|La£3|

! | MODE

Autonics C—14
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TC Series

mFactory default

oFirst setting group

Mode Setting value Mode Setting value Mode Setting value Mode Setting value
AL 1250 AE ofFF ] 0 rESE =tH
ALZ 1250 P 100 d J HYS c
eSecond setting group
Mode |Setting value Mode Setting value Mode | Setting value Mode | Setting value Mode Setting value
i -t eCA L-5u -50 ol rLy AL-2 | RACR LbAb 3
Unl b oC H-5u 1200 SSrn | Sknd ARHYS ! dl -¥ | StoP
!n-b 0 | o-FE | HERE k 200 | LbAE H Ernu 00
nAuF 0! | L-nd P d AL-! | Rn R LbARS 8 Lol ofF

®Input sensor and range[/ n-t ]
®Sclect proper input sensor type by user application.

Input sensor Display Input range C Input range °F
K(CA) LA —-50 ~ 1200C —58 ~ 2192°F
ThermoCouple
J(IC) Ji c —30 ~ 500C —22 ~ 932°F
DIN | Pt1 PE I —100 ~ 400°C —148 ~ 752°F
RTD
rated | pip PEe -100.0 ~ 400.0°C —-148.0 ~ 752.0°F

mAlarm output operation mode[ AL- {/RL-2]

Mode Alarm output operation Description(The initial value of AL1/AL2 is KCA.)
Aaa_ _ ENo alarm output.
OFF va ON oFf itf oN MDeviation high—limit alarm ‘ o
A ~ ~ A If deviation between PV and SV is occurring higher
F,',:. " SV100°C PV110C PVI0C SV100C th‘an set value of deviation temperature, the. output
Alarm temperature (Deviation Alarm temperature (Deviation ,\’i\vll_HZb(eDng' R;hef c/JAeLv1|at|AoLn2tt_er1n§5e(g?ture is setin AL1/
temperature) : Set as 10C. temperature) : Set as —107C. : autt o ’ :

ON IH OFF ON IH OFF MDeviation low—limit alarm
If deviation between PV and SV is occurring lower

AN A A A

- B B P . than set value of deviation temperature, the output
NP PV90C SV100°C SvV100C PV110T : o et
Alarm temperature (Deviation Alarm temperature (Deviation I\,i\vll_llszDSf,\;'ulhgf (IiAeLv1|at|AoLn2tv_er1n§5e(ge)ature is set in AL1/
temperature) : Set as 10C. temperature) : Set as —10°C. : ’ )
_— W Deviation high/low—limit alarm
ON fH, OFF :Hl ON If deviation between PV and SV is occurring higher
o= A A A or lower than set value of deviation temperature,
mn 3 PV90°C SV100C PV110°C the Otu'tpLAtL\qVi/ilE)Ze ON. The deviation temperature
. . . is set in .
Alarm temperature (Deviation temperature) : Set as 10C. %1t is ON if AL value<0(Default of ALT, AL2:1250)
; ; M Deviation high/low—limit reverse alarm
OFF v'HT ON THi OFF If deviation between PV and SV is occurring higher
El‘:'l_‘ 4 A A i than set value of deviation temperature, the output
PVO0C  SV100C PV110C will be OFF. The deviation temperature is set in AL1/AL2.
Alarm temperature (Deviation temperature) : Set as 10C. %1t is OFF if AL value<0(Default of AL1, AL2:0)
OFF vHT ON oFf  ipfon B Absolute value high—limit alarm
NERN A A If PV is equal to or higher than the absolute value
g g s . : . of alarm temperature, the output will be ON.
I = R PVO0TT SV100T SV100C PV110TC ! ) -
Alarm temperature Alarm temperature The absolute temperature is set in AL1/AL2.
(Absolute value) : Set as 90°C.  (Absolute value) : Set as 110°c.| (Default of ALT, AL2 : 1200)
ON TH! OFF ON L OFF EAbsolute value low—limit alarm
q B ~ yy 2 A If PV is equal to or lower than the absolute value
g g . . ; . f alarm temperature, the output will be ON.
Ann PV90C SV100C SV100C  PVI10T ° - e .
Alarm temperature (Deviation Alarm temperature (Deviation TBefabFoIL#IeJ1empf£§tl£eés setin AL1/AL2.
temperature) : Set as 90°C. temperature) : Set as 110°C. (Default of AL1, AL2 : —50)
S,‘_-,F,' It will be ON when it detects sensor disconnection. MSensor Break Alarm
L FA_ | it will be ON when it detects loop break. BLoop Break Alarm

#Alarm output hysteresis[AHYS]
« Above alarm output operation mode, "H" is alarm output histeresis which displays alarm output's on/off interval. User settable.
« When setting alarm operation(AL - {/AL-2) mode as "RARO.", "SR, "LhR.", parameter will not be displayed.
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Touch Switch Type Temperature Controller

mOptional alarm output selection

Display Alam mode

Description

General alarm

When PV reaches alarm temp.(deviation), Aux output will be ON.

P b Latch When PV reaches alarm temp. (deviation), Aux output will be ON and retained.
.......... o Standby When PV reaches alarm temp.(deviation) for the second time, Aux output will
IR be ON.(No output will be on for initial operation.)
g Latch & Standby Latch and Standby mode applied together.

mFunction

OSV / PV Deviation Display Function

A function to display SV / PV deviation on front lamp

®When PV is higher than SV over +27T (+2.0C), A (RED)
lamp is ON. (PV > SV + 2.07C)

®When PV / SV deviation is 2T (£2.0C), m(GREEN)
lamp is ON.(SV + 2.0C = PV = SV - 2.0T)

®When PV is lower than SV over —2C(=2.0C), ¥
(RED) lamp is ON.(PV < SV — 2.0C)

OAuto Tuning Function[ At ]
®PID Auto Tuning is a function to figure out PID time
constants for optimal control by measuring thermal
characteristics or thermal response time of control
objects in order to realize high speed response time and
high stability control.
®[n order to perform Auto tuning function
« SET [AT] parameter to "ON"
* Front deviation display lamp (A, m, ¥) will be flickering
(cycle:1 sec) during Auto tuning.
» After completing Auto tuning, deviation display lamp
(A, m, V) returns to normal operation and [AT]
parameter becomes OFF.
®In case of "aPEn" error, Auto tuning is not applicable.
When "oPEn" error occurs, stop the function.
®In case of "HHHH", "LLLL" error, Auto tuning keeps
operating and finishes normally as long as certain
conditions are met.

OControl Mode Selection[ L-Ad ]
It is selectable PID, ON/OFF control.
®PID, ON / OFF mode selectable
®In case of ON / OFF mode, Hysteresis parameter
(HY5) is displayed.
®In case of PID mode, Proportional band(P), Reset
time (! ) and Rate time (t) parameters are displayed.

OHYSTERESIS [ HY5 ]
Set control output ON / OFF interval in ON / OFF control

mode. Heat operation

A
Control ON v OFF
output
Hysteresis
(HY5)
— — » Temperature
A SV
Cool operation
A
Control VON OFF
output
Hysteresis
(HYS)
- ‘
» Temperature
A SV

®If Hysteresis is too narrow, hunting(Oscillation,
Chattering) could occur due to external noise.

®In case of ON / OFF control mode, even if PV reaches
stable status, there still occurs hunting. It could be
due to Hysteresis SV, load's response characteristics
or sensor's location. In order to reduce hunting to a
minimum, it is required to take into following factors
consideration when designing temp. controlling; proper
Hysteresis, heater's capacity, thermal characteristics,
sensor's response and location.

OManual Reset Function[ ~ESE ]

When selecting P / PD control mode, there exists
certain temperature difference even after PV reaches
stable status since heater's rising and falling time
is inconsistent due to thermal characteristics of
control objects, such as heat capacity, heater capacity.
This temperature difference is called OFFSET and
manual reset function is to set / correct OFFSET.
®How to set

« When PV and SV are equal, reset value is 50.0%.

e When PV =< SV, reset value > 50.0%

* When PV = SV, reset value < 50.0%
®Reset (FESE) setting depending on control results

r Decrease Reset

Setting Normal deviation
value »> —
(SV) Normal deviation
L Increase Reset
Process
value (PV)

% Manual reset function is applicable only to P / PID
control mode.

OTemperature Unit Selection Function[ Un! k]

® A function to select display temperature unit
®Front unit display lamp will be ON when converting
temperature unit

Autonics
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TC Series

OCool / 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 since PID time
constants are determined depending on each control
object.

®Cool—function (ool ) 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(Cool) at heater, even if
temperature is getting high, it will be maintained ON
and it may cause a fire.)

®Avoid changing heat—function to cool—function or
cool—function to heat—function on the unit is operating.

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

OSensor Break Alarm(SBA)[ 5bR:i 1]

A function to make alarm output ON when sensor line

is cut or open. It is possible to check sensor break using

relay contacts for alarm output or buzzers.

®Set alarm mode parameter (AL- 1, AL-2) "9bA.Y"

®5bAA / SbAb selectable

®Reset alarm output or power off the unit to make
alarm output OFF.

OLoop Break Alarm(LBA)[ LbAR_ ]

OFUNCTION key selection[ d! -]

Press front keys ¥+ A at the same time for 3 sec to

have previously set operation in parameter performed.

You can choose between control output stop and alarm

output off.

It enables to stop control output without power off in

RUN mode.[StoP]

@]t is set as "SkeP" if it does not have alarm output.

®Sub outputs will be operated as they set and it
might keep "SkaP" status after power off, press front
keys ¥+ A to off the "SkaP".

®Alarm off [ALrE]

» User can off the alarm output during alarm (AL- {,
AL-2) output is ON in latch & standby sequence
function. (But, if PV is in alarm output range, it is
disabled.)

OControl Output RUN / STOP

It is allowed for users to select RUN / STOP mode in

RUN mode.

®When it is required to stop control output temporarily
(e.g., during maintenance work), use "STOP" command
to stop control output. (Auxiliary output is normally
provided as setting values.)

®When power is off in "STOP" mode, "STOP" mode
will be kept after Power is supplied again.(In order
to return to normal control operation, make "STOP"

mode OFF using front keys.)
1 t t
Press FUNC key

Run mode,—l
ON

(t:3 set) '

RUN ! stop | RUN

--Y-

When control deviation (SV—=PV) is smaller than LBA detection width during LBA monitoring time, it is considered

control loop break and LBA output will be ON.
®Auto tuning is not applicable while LBA mode.

®When alarm reset mode is applied, the starting point of LBA monitoring will be initialized.
% When selecting alarm output mode (AL- |, AL-2), or LBA mode (LbA. ), related parameters (L bAE, LBAS, LBAL) are displayed.

A

I s(Detection value)

-
'
'
'
T
'
'

LBA monitoring:
"not applied section
(" control deviation
1[SV—PV] is within

\LBA detection value)

(Monitoring time)

SV
Is

b(Detection wiéth) PV

# Setting conditions:

Setting temperature = 100C
Control deviation = [100C—PV]

]
I .

t=LBA monitoring time(LbA.t)=10 sec

LBA
output < LBA OFF |
Power ON ® ® ® ®

LBA ON LBA OFF LBA ON

s=LBA detection value(LbA.5)=10T
b=LBA detection width(tbA.b)=5T

® ®

Control start ~ M: LBA output OFF. As soon as power is supplied, control deviation [SV—PV] increases over LBA detection
width (5°C) within LBA monitoring time (10sec).

@~®: LBA monitoring not applied section — PV is within LBA detection range (90<PV<1007C)

®~®: LBA monitoring applied section (LBA monitoring time: 10sec) — PV is out of LBA detection range (90 C<PV).

@: LBA monitoring stopped. PV reaches LBA detection range within LBA monitoring time (10sec).

@: LBA output ON. Control deviation [SV—PV] decreases over LBA detection width (5C) at ®~@® section.

®: LBA output OFF. Control deviation [SV—PV] increases over LBA detection width (5C) at @~® section.

®: LBA output ON. Control deviation [SV—PV] is within LBA detection width (5C) at ®~® section.
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Touch Switch Type Temperature Controller

OAlarm Reset

A function to reset or initialize alarm output by force

while Latch / Latch & Standby mode

®Applicable only to Latch and Latch / Standby mode

®Available only if PV is within alarm output setting
range

OControl Output Selection[ ol ]

A function to select control output type; Relay output

(~L4), SSRP voltage output(55r).

#1In case of selecting SSRP voltage output, SSRP output
type (§5r.a) selection parameter is displayed.

Olnput Correction[! n-b 1]

Input correction is to correct deviation occurred from

temperature sensor such as thermocouples, RTD etc.

®[f you check the deviation of every temperature

sensor precisely, it can measure temperature accurately.

®Use this mode after measuring deviation occurred
from temperature sensor exactly.

Because if measured deviation value is not corrected,
displayed temperature may be too high or too low.
®When you set the Input revise value, you may
need to record it, because it will be useful when

performing maintenance.

Olnput Digital Filter[ AAuF ]

A function to filter input signals for more stable PV
display in order to provide stable control output. If noise
occurs on input signals or PV value keeps changing, it
gets difficult to perform high accuracy control since PV
has a direct effect on output level.

OUpper/Lower Limit of set temperature
[L-Su/H-5u]

@]t sets upper/lower Limit range of using temperature
within temperature range for each sensor, user can
set/change set temperature (SV) within upper—limit
[H-5u] ~lower—limit[L -Su]. (3% L -S4 > H-Su cannot be
set.)

®When changing input specification(! n=k), upper—
limit (H-Su) and lower—Ilimit (L -Suw) of using temperature
will be initialized as max./min. value of sensor temperature
range automatically.

OControl output(MV for Error) for sensor input
disconnection error(aPEnR)[ Erau ]

@]t sets control output when sensor input disconnection
error is occurred enabling to set as ON/OFF and
operation set by user.

@[t executes control output by set operations regardless
of ON/OFF and PID control operations.

OLock setting[ Lol ]

@]t locks set value and parameter change of the group.
@]t enables to check parameter set value of locked
setting group.

Display Description
oFF Lock off
Lol ! |Lock setting group 2
Lol Lock setting group 1, 2
Ltol3 Lock setting group 1, 2, SV setting group
sofF, Lol | are available only for indicator (TC4[]—
NLCIN).
OError

®Error mark will flash(every 1lsec) in PV viewer
when error is occurred during the control operation.

Display Description
PE If input sensor is disconnected or sensor is
QI E N | 1ot connected.
If measured sensor input is higher than
HHHH temperature range.
If measured sensor input is lower than
LLtL temperature range.

@]t will operate normally, if input sensor is connected
or returned to normal range under error aPEn / HHHH
/LLLL status.

OOutput connections
®Application of relay output type

TCSERES A
- A
)
| Heater
Condenser | .| . (~ Power
0. 1uF =
630V .. T|<_|
Magr%et or

Relay contact terminal
ay Relay contact

Keep power relay as far away as possible from
temperature controller. If wires length of A is short,
electromotive force occurred from a coil of magnet
switch & power relay may flow in power line of the
unit, it may cause malfunction. If wires length of A is
short, please connect a mylar condenser 104 (630V)
across coil of the power relay " @” to protect
electromotive force.

®Application of SSRP output type

TC SERIES Solid state relay(SSR)
O
L
Voltage 5 =] Power
output A
D

terminal
@ Load power

#SSR should be selected by the capacity of
load, otherwise, it may short—circuit and result in
a fire. Indirect heated should be used with SSR for
efficient working.

¥ Please use a cooling plate or it may cause the
capability deterioration, breakdown of SSR for a
long usage.

#%Refer to C—11 page for phase / cycle control
connections.

Autonics
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TC Series

m/Proper usage

OSimple "error" diagnosis

®In case, the load (Heater etc) is not operated,
please check operation of the out lamp located in
front panel of the unit. If lamp does not operate,
please check the parameter of all programmed
mode. If lamp is operating, please check the output
(Relay, Driving voltage of SSR) after separating

output line from the unit.

®When it displays "oaPEn" during operation.
This is a warning that external sensor is cut off.
Please turn off power and check the state of sensor.
If sensor is not cut off, disconnect sensor line from
terminal block and +, — together. When you turn
on power it can check room temperature.
If this unit cannot indicate room temperature, this
unit itself is faulty. Please remove this unit from
equipment and service or replace.
(When the input mode is thermocouple, it is available

to indicate room temperature.)

®In case of indicating "Error" in display
This Error message is indicated in case of damaging
inner chip program data by outer strong noise.
In this case, please send the unit to our after service
center after removing the unit from system.
Noise protection is designed in this unit, but it does
not stand up strong noise continuously.
If bigger noise than specified (Max. 2kV) flows in
the unit, it can be damaged.

oCaution for using

®Please use the terminal (M3.5, Max. 7.2mm) when
connecting the AC power source.

®" /\' mark indicated on the diagram of this unit means
caution—refer to accompanying documents.

®In case of cleaning the unit, please keep as following

Cautions;

(DClean dust with a dry tissue.

@Be sure to use alcohol to clean the unit, do not use
acid, chromic acid, solvent, etc.

(3®Be sure to clean the unit after turning off the
power and then turn on the power after passing
30minute after cleaning.

®][f this unit is used in a manner not to be specified by
the manufacture, it can be injury to a person or damage
to property.

®Be sure that metal dust and wire—dregs do not flow
in the unit, because of malfunction damage of the unit
or the cause of a fire.

®Service life for the relay of the unit is indicated in
this manual, life cycle is different according to the load
capacity and switching times, therfore please use the
unit after checking the load capacity and switching
times.

®Connect wires correctly after checking polarity of
terminals.

®Do not use this unit as following place.

DA place where dust, corrosive gas, oil, moisture
are occurred.

@A place where there are high humidity or freezing
place.

(@A place where sunshine, radiant heat is occurred.

@A place where vibration, shock is occurred.

®]f the equipment is used in a manner not specified
by the manufacture the protection provided by the
equipment may be impaired.

®Please install power switch or circuit—breaker in
order to cut power supply off.

®A switch or circuit—breaker meeting the relevant
requirements of IEC947—1 and IEC947—3 shall be
included in equipment when the temperature controller.

®The switch or circuit—breaker should be installed
near by users.

®Installation environment

D1t shall be used indoor

@Altitude Max. 2000m

(@Pollution Degree 2

@]Installation CategoryII.

®This SSRP of this controller are insulate from internal
power.

®Do not connect power line to sensor connecting part.
The inner circuit may be damaged.
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