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Product Overview

Multi-channel module type PID control temperature controller

Series TM2- | TM2- | TM2- | TM2- | TM2- | TM2- | TM2- | TM2- TM4- TM4- TM4- TM4-
22RB | 42RB | 22RE | 42RE | 22CB | 42CB | 22CE | 42CE N2RB N2RE N2SB N2SE
[ NEW i

Appearances CE c“us ." i .'

& n

Dimensions i
[W30xH100xL84.8mm] “

Channel 2 Channel 4 Channel

(Each channel insulated—Dielectric strength 1,000 VAC) (Each channel insulated—Dielectric strength 1,000 VAC)

Power Supply

24VDC

Allowable voltage range

90 to 110% of rated voltage

Power consumption

Max. 5W (At maximum load)

Indicating type

Non—indicating type Parameter setting & monitoring with external devices (PC or PLC)

Input RTD DPt100Q, JPt100Q 3 wire (Allowable line resistance : Max. 5Q)
type Thermocouples K,J,E, T,L,N,U,R, S, B, C, G, PLII(13types)

RTD

o Thermocouples (Bigger one either PV £0.5% or £1C) %1 Digit Max.

Indicating (x1)
aceurasy: I'oT input (£5% F/S) *1 Digit Max. —

Current output (£1.5% F/S) *1 Digit Max. _—
Influence of [RTD (Bigger one either PV £0.5% or £27C) %1 Digit Max.(In case of thermocouple input, it is =5C at —100C below.)
Temperature Thermocouples » Thermocouples L, U, C, G, R, S, B : (Bigger one either PV £0.5% or =5T) *1 Digit Max.

Relay 250VAC 3A 1la 250VAC 3A 1la —_—
Control SSR _— 12VDC +3V 30mA Max. _— 22VDC £3V 30mA Max.
output DC 4—20mA or DC 0—20mA selectable

Current (Load 5009 Max.)
Sub output|Relay 250VAC 3A la E—
Communication output RS485 Communication output (Modbus RTU)
Control Heating, cooling

ON/OFF

method | Heating&cooling Bmmm
Reference H-9 to 16

# (% 1)In case of thermocouple K, T, N, J, E at —100C below and L,U, PlatinelII, it is =2T *=1Digit Max.
In case of thermocouple B, indicating accuracy cannot be ensured under 400C.
In case of thermocouple R, S at 200C below and thermocouple C, G, it is 3C = 1Digit Max.

High accuracy PID control temperature controller

Dimensions

soon)

[W48x H48 % L72.2mm] | W48 X HA48 X L64.5mm]| [W96 X HA8 X L64.5mm]|[WA48 X HI6 X L64.5mml[ [W72 X H72 X 164.5m]

Series TK4S TK4SP TK4W TK4H TK4M TKA4L
[ NEW ) [ NEW J [ NEW J [ NEW J [ NEW ) [ NEW )
Ce Nss C€ MNhis C€ N ce C€ Nhis C€ Nhis
(To be certified soon) (To be certified soon) (To be certified soon) N (To be certified soon) (To be certified soon)
c us
Appearances (To be
& certified

[W96 X HI6 X L64.5mm]

Power supply

100-240VAC 50/60Hz

Display method

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

RTD JPT 100Q, DPT 100Q, DPT 509, CU 1002, CU 502, Nikel 120Q (6types)
lpy%%t Thermocouple K,J,E, T,L,N, U, R, S, B, C, G, PLII(13types)
Analog Voltage: 0—=100mV, 0=5V, 1-5V, 0—10V (4types) / Current: 0—20mA, 4—20mA (2types)
Relay 250VAC 3A la
Comrel [ ssr 11VDC * 2V 20mA Max.
Current DC4—20mA or DCO—20mA (Resistive load Max. 500Q)
Relay AL1, AL2 relay : 250VAC 3A 1a(TK4SP : AL1 only)
oS'[Upbut Transmission DC4-20mA (Load 5002 Max., Accuracy : £0.3% F - S)
Communication RS485 communication output (Modbus RTU)
RTD At room temperature (23 C*5C): (PV £0.3% or =17, select the bigger one) * 1Digit
Out of range of room temperature: (PV £0.5% or £2T, select the bigger one) £ 1Digit
Disola Thermocouple In case of TK4SP series, £1C will be added.
ac'(ifragy Analog At room temperature(ZS“CiB"C)'i +0.3% F - S + 1Digit,
Out of range of room temperature: £0.5C% F - S £ 1Digit
CT input +5% F - S ® 1Digit
Sampling period 50ms
Hysteresis » Thermcouples / RTD : 1 to 100°C/°F (0.1 to 100.0°C/°F) variable « Analog : 1 to 100 Digit
Heating, coolin
%oert]ft\r(?cli Heating&coolinz nmmm
Reference H-17 to 38

H-1
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Product Overview

Economical PID control temperature controller

Model TC4S TC4SP TC4Y TC4M TC4H TC4W

CED CED CED CED CED
C € ENUS CE I:NI.IS C E I:NUS C E CNUS Ce GNUS

A .

Appearances
&
Dimensions

[W48xH48>L64.5mm] | [W48 X HA8 X L72mm]| [W72x H36 X L77mm]| [W72XH72xL64.5mm] | [W48 X HI6 X L64.5mm] | W96 x H48 X L64.5mm] | (W96 X HI6 X L64.5mm]

Power |AC power 100-240VAC 50/60Hz

SUPPIY [ ow voltage 24-48VDC, 24VAC 50/60Hz

glr?g\éable voltage 90 to 110% of rated voltage

Power |AC power Max. 5VA(100—240VAC 50/60Hz)

(s:l?nrwl;;tion Low voltage Max. 5VA (24VAC 50/60Hz), Max. 3W (24—-48VDC)

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

Character size W7XH15mm W7.4xH15mm | W9.5 X H20mm W7xH14.6mm | W9.5xH20mm W11 xH22mm

Input RTD DIN Pt100Q (Allowable line resistance max. bQ per a wire)

type Thermo— K(CA), 7UC)
couple

Display | RTD. (x1) (_PV £0.5% or 1T higher one) rdg ilD‘iugit A o (H)

method Thermo—| (%2) #TC4SP (Plug type) is (PV iO.SO% or DiZ C higher one) rdg * 1Digit Temp.
couple = Based on room temperature (23°C £5C) controller

Control | Relay 250VAC 3A 1la

output | SSRP | (%3) 12VDC +2V 20mA Max.

Sub output AL1, AL2 relay output : 250VAC 1A 1a(%TC4SP, TC4Y have AL1 only.)

Control method nmmm

Reference H-39 to 48, 57 to 60

# (k1) (PV £0.5% or £2C higher one) rdg * 1Digit, except room temperature range.
#(x2)TC4SP is (PV £0.5% or =3°C higher one) rdg = 1Digit, except room temperature range.
# (% 3)For low voltage type, SSR drive output is fixed as standard output.

Digital switch PID temperature controller

Model TD4SP TD4M TD4H TD4L TD4LP
CED [ NEW J CED CED @ED  :Dual setting
C€ Nis C€ Nis C€ Ais C€ s CE s tyPe
Appearances
&
Dimensions
# Substitute for T3S | i Substitute for T4AMA # Substitute for #Substitute for T4LA | xSubstitute for T4LP
T3HA, T3HS
[W48 X H48 X L64.6mm] [W72xH72X164.5mm] [W48 X H96 X L64.5mm] [W96 X H96 X L64.5mm] [W96 X HI6 X L64.5mm]
Power supply 100—-240VAC 50/60Hz
rAAIr?;éab‘e voltage 90 to 110% of rated voltage
Power consumption Max. 5VA | Max. 3VA
Display method 7 Segment (Red), Other display part(Green, Yellow, Red LED)
Character size H15mmx W7mm H18mmXW9mm | HISmmXW7mm | H22mm X W11mm
Input RTD DIN Pt100Q (Allowable line resistance max. 5Q per a wire)
Thermo—
YPe | couple K(CA), J(IC)
Display RTD (PV £0.5% or £1C higher one) rdg *1Digit
method Igﬁfpfpeo— #TDASP (Plug type) is (PV £0.5% or =2C higher one) rdg * 1Digit
c | Relay 250VAC 3A 1c | 250VAC 3A la RELAY (250VAC 3A 1a) 250VAC 3A 1la
o&’;ﬂj‘t’ SSR drive 24VDC* 3V 20mA Max. + SSR(24VDC+3V 20mA) 24VDC* 3V 20mA Max.
Current DC4—-20mA (Load resistance Max. 600Q)
AL1 relay output : L. AL1 relay output :
Sub output — 950VAC 1A la AL1, ALZ2 relay output : 250VAC 1A la 250VAC 1A la
Control method ON/OFF ﬂmmm
Reference H-49 to 60 H-61 to 67

Avutonics H-2



Product Overview

PID control

temperature controller

Model

TZN4S TZN4M TZN4W

Appearances
&
Dimensions

C€ M C€ M C€ M

[W48xH48 < L90mm] [W72XxH72xL85mm] [W48 X H96 x L100mm] [W96 X H48 % L100mm]

[W96 X H96 X L100mm]

Functions

®Multi—input function:13 kinds of multi—input mode ®Dual PID auto tuning function
®Iligh display accuracy : £0.3% (by F * S value of each input)
®Dual PID function:Selection function of PIDF (for high speed control), PIDS (for low speed control)

Power supply

100—240VAC 50/60Hz, 24VAC 50/60Hz / 24-48VDC (Only for TZN4M series)

Allowable voltage
range

90 to 110% of rated voltage

Power consumption

Approx. 5VA Approx. 6VA (Low voltage type AC : 8VA, DC : 7W)

Display type

7Segment LED display [Process value (PV) : Red, Setting value (SV) : Green]

Indicating accuracy

F+S #0.3% or 3C (Higher one)

Setting method

Setting by front push buttons

Thermocouple| K(CA), J(IC), R(PR), E(CR), T(CC), S(PR), N(NN), W(TT)<Tolerance of line resistance is max. 100Q per a wire>
Input [RTD Pt100Q, JIS Pt100Q, 3wire <Tolerance of line resistance is max. 5Q per a wire>

Analog 1-5VDC, 0—-10VDC, DC4—20mA

Relay 250VAC 3A 1c¢
%‘L’Jm‘ SSR drive 12VDC + 3V 30mA Max.

Current DC4—-20mA Load 6002 Max.

Transmission PV transmission : DC4—20mA Load max. 600Q
OﬁtUbut SUB Eventl 250VAC 1A 1a Eventl, Event2 250VAC 1A 1a

P Communication RS485(PV transmission, SV setting)
Control method ON/OFF ﬂm@mm
Reference H-68 to 83
PID control temperature controller
Model TZ4SP TZ4ST TZ4H TZ4M TZ4W TZ4L
C€ Nss € Nss C€E Nss C€E Nss C€ Ns C€ Nss
Appearances
&
Dimensions -
[W48 X H48 < L95mm] | [W48xH48XL95mm] |[W48xHI6 X L110mm]|[W72xH72XL110mm]|[W9I6 X H48xL110mm] [ [W9I6 X HI6 X L110mm]
®Multi—input function:13 kinds of multi—input mode ®Dual PID auto tuning function

Functions ®High display accuracy : £0.3% (by F * S value of each input)

®Dual PID function:Selection function of PIDF (for high speed control), PIDS (for low speed control)

Power supply

100-240VAC 50/60Hz, 24VAC 50/60Hz / 24-48VDC (Only for TZ4SP, TZ4ST, TZ4L)

Allowable voltage
range

90 to 110% of rated voltage

Power consumption

5VA | Approx. 6VA (Low voltage type AC : 8VA, DC : 7W)

Display type

7Segment LED display [Process value (PV) : Red, Setting value (SV) : Green]

Indicating accuracy

F+S +0.3% or 3C (Higher one)

Setting method

Setting by front push buttons

Thermocouple| K(CA), J(IC), R(PR), E(CR), T(CC), S(PR), N(NN), W(TT)<Tolerance of line resistance is max. 100Q per a wire>

Input (RTD Pt100Q, JIS Pt100Q, 3wire <Tolerance of line resistance is max. 5Q per a wire>
Analog 1-5VDC, 0—-10VDC, DC4—-20mA
Relay 250VAC 3A 1c

%3?;3' SSR 12VDC *+3V 30mA Max.
Current DC4—-20mA Load 6002 Max.
Transmission PV transmission : DC4—20mA Load max. 600 %

oﬁtupbut SUB EVENTI 250VAC 1A la [ EVENT1, EVENT2 250VAC 1A 1a
Communication RS485 (PV transmission, SV setting)

Control type [on/oFF] P I i PD]PIDF] PIDS]

Reference H-68 to 83

H-3 Autonics




Product Overview

Digital switch temperature controller(Standard type)

Series T3S T3H T4M T4L
Appearances - o -
& 99 o 7/
Dimensions — L
$ @ L |
E__ i)
[W48 < H48 X L88mm] [W48 < H96 X L134mm] [W72xH72%xL112mm] [W96 X H96 X L100mm]
Function ®Standard type ®DIN standardized External size ®Measuring and controlling high accuracy *£0.5%

Power supply

100-240VAC 50/60Hz |

110/220VAC 50/60Hz

Allowable voltage
range

90 to 110% of rated voltage

Power consumption

5VA |

3VA

Display type

7Segment LED Display

Display accuracy

F+S+ 1% rdg * ldigit |

FeS = 0.5% rdg * 1digit

Setting type

Digital switch setting

(H)

Setting accuracy FeS* 1% | FeS*05% Temp.
controller
Input Thermocouple K(CA), J(IC) K(CA), JdC), R(PR)
u

RTD Pt100Q

Relay 250VAC 2A 1c 250VAC 3A 1c
%3?&01' SSR drive 12VDC +3V 20mA Max. 24VDC +3V 20mA Max.

Current output DC4-20mA Load 6002 Max.

Control method

Convorr J 7]

Reference

H-84 to 88

Digital switch temperature controller(Includes alarm function)

Series T3HS T3HA T4MA T4LA T4LP
SUB output type xDual setting type
Appearances -
& i s |
Dimensions BRh |
i
- g
k-
[W48 X H96 X L134mm] [W48 X H96 X L134mm] [W72xH72XL112mm] [W96 X HI6 X L110mm] [W96 X H96 X L110mm]
®Catapult, Auto soldering machine, Includes SUB output of solder port control (T3HS Type)
Function ®High accuracy: 0.5%

®Controlling heater and cooler at once (Dual setting type)

Power supply

110/220VAC 50/60Hz

Allowable voltage
range

90 to 110% of rated voltage

Power consumption

3VA

Display type

7Segment LED Display

Display accuracy

F+S * 0.5% rdg *1digit

Setting type

Digital switch setting

Setting accuracy FeS *05%
Input Thermocouple K(CA), J(IC), R(PR)
RTD Pt100Q
Relay 250VAC 3A lc
%ET;LOtl SSR drive 24VDC 3V 20mA Max.
Current output DC4—-20mA Load 6002 Max.
Sub |Alarm 250VAC 1A la | 250vAC1Alc |  250VAC2A lc
output [SUB 250VAC 1A la

Control method

Cowvorr I ]

Reference

H-89 to 93 |

H-94 to 97

Avtonics



Product Overview

Digital temperature Indicator

[W48 X H24
X L48mm]

[W72xH36
X193mm]

[W96 X H48
X 1.99.6mm]

[W48 X H48
X 1.88mm]

[W72xH72
XL112mm]

Series T3NI T4YI T4WI T3SI T4MI T3HI T4LI
Appearances . > -

& o mocaron
Dimensions ""'--: - - |

o)
[W48 X H96 [W96 X H96
X L134mm] X L100mm]

Function

®Indicator (No output)

®l{igh accuracy measurement: 0.3% or 0.5%

®Small size

®Indicator (No output)
®High accuracy measurement : 0.5%

o« 100—-240VAC 110/220VAC 100—-240VAC o

Power supply 12—-24VDC 50/60Hz2 50/60Hz 50/60Hz 110/220VAC 50/60Hz
Allowable voltage 90 to 110% of rated voltage
range
Power consumption 2W 3VA
Display type 7Segment LED display

. FeS +£0.3% .

Fe«S £ 0.5 *1

Display accuracy rdg * 1digit 0.5% rdg digit

Thermocouple
Input

K(CA), JUIO)

K(CA), JIO),

K(CA), JUO) R(PR)

K(CA), JIC) |K(CA), JIO), R(PR)

RTD

Pt100Q

Reference

H-98 to 102

Analog temperature controller(Non-indicating type)

Series TOS TOM TOL
s
oma ¥ -ln.g. £
Appearances ‘
&
Dimensions | f
| L
[W48 X H48 X L79mm] [W72xH72XL112mm] [W96 X H96 X L100mm]

Function

®Non—indicating type
®3pin plug type

®Non—indicating type (TOM, TOL)
®Setting temperature by dial

Power supply

110/220VAC 50/60Hz

Allowable voltage
range

90 to 110% of rated voltage

Power consumption

2.2VA

3VA

Display type

LED ON display

LED ON/OFF display

Display accuracy

Setting type Dial setting
Setting accuracy FeS* 2%
Thermocouple K(CA), JUC)
Input
RTD Pt100Q
Control|R€1aY 250VAC 2A 1c 250VAC 3A 1c
outout |ggR 12VDC +3V 20mA Max.

Control type

R @

Reference

H-103 to 106

H-5

Avutonics




Product Overview

Freezing/defrost temperature controller

Series TC3YF-14R | TC3YF-24R TC3YF-34R
s
Appearances
&
Dimensions
[W72xH36xL77mm]

Functions

®Delay of defrost end
®].oop break alarm

®Start delay of compressor
®Error display

®Manual/automatic defrost
®Input correction

Power supply

100—-240VAC 50/60Hz

Display type

7 Segment LED display (Red)

Input sensor

NTC : Thermistor, RTD : DIN Pt100Q (Customizable)

Indication method

NTC : =40.0 to 99.9C, RTD : —99.9 to 99.9C (Customizable)

Display accuracy

[PV £0.5% or £1TC Max.] rdg * 1digit

Sampling period

Min. 0.5sec.

Compressor

250VAC 5A la

Output | Defrost

250VAC 10A 1a 250VAC 10A 1la

Evaporation—fan

250VAC 5A la

Memory protection

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

Control method

[onjorF] P

Reference

H-107 to 112

PID control temperature controller(Board type)

Series

TB42

Appearances
&
Dimensions

(:N us

[Display part : W60 xH60mm] [Controller part : W65XH78mm)]

Function

®[ligh quality and economical type (Enable to add functions)
®Convenient and suitable for various place and purpose
®LEnable to change the dimension of display board

Power supply

100—240VAC 50/60Hz

Allowable voltage range

90 to 110% of rated voltage

Power consumption

Approx. H5VA

Display type

7 Segment LED display [Processing value (PV) : Green, Setting value (SV) : Red]

Display accuracy

Fe+S *£0.5% or 3T (High one)

Setting type

Setting by front push buttons

Thermocouple

K(CA), JUIC)

Input
U RTD PI100Q
Relay 250VAC 3A la
SSR drive 12VDC +3V 30mA Max.

Output | Current

DC4—-20mA Load 6002 Max.

Transmission

DC4—-20mA,

load Max. 6008 for PV

Sub Event1

Relay output (250VAC 0.5A 1a)

output | Event2

OK monitoring display by LED

Control method

(oN/oFF] P ] piJPD]PIDF]PIDS

Reference

H-113 to 114

Autonics
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Product Overview

Temperature/Humidity transducer(Room type)

[WB0 X H80xL33.5mm]

Model THD-R-C | THD-R-V | THD-R-T THD-R-PT/C THD-R-RT
L]
Appearances
&
Dimensions

TP IS PR

Display type

Non—indicating type

Power supply

24VDC *10%

Power consumption

Max. 2.4W

Measuring input

Temperature, Humidity (Built—in sensor)

Temperature
(Built—in sensor)

Output | Temp. Temperature sensor (Pt100Q) resistance value
— *DC4-20mA  «1-5VDC  +RS485(Modbus RTU)
aceuracy [ Humidity DC4-20mA |
Measurte Temp. —19.9 to 60.0C 0to 50T
—-men
range Humidity 0.0 to 99.9%RH (Be cautious of using in over 90%RH of humidity) |
A Temp. 5.0 to 40.0C Max. =0.5C (Max. =1.0C for —=19.9 to 5.07C) Max. +0.8C
ccuracy
Humidity Max. =3%RH at 30 to 70%RH (at 25 to 45TC)

Sampling period 0.5sec. fixed

Reference H-115 to 120

Temperature/Humidity transducer(Duct mounting/Wall mounting type)

Model Duct mounting type| THD-D[J-C THD-D[]-V THD-D[J-T THD-DD[]-C THD-DD[]-V THD-DD[-T
ode
Wall mounting type THD-W[I-C THD-W[I-V THD-W{OI-T THD-WD[-C THD-WD[-V THD-WD[I-T
'a @ 4 ] o A
— ‘- ‘ ‘ I s
A - = N — =
Appearances @ - | —-—" & P -
& L L
Dimensions l .
=L S
[Duct Mounting type] [Duct Mounting type]
10 '|r.
[Wall Mounting type] [Wall Mounting type]
[W72 X H85XH34mm] [W72 X H85XH34mm]
Display type Non—indicating type 7 Segment LED display (3digit for temperature, humidity)

Power supply

24VDC £10%

Power consumption

Max. 2.4W

Input Built—in temperature, humidity sensor
Length of sensor pole 1:100mm, 2:200mm
Temp. S S
a(c)ctﬁf:c‘y | DCm20ma 1-5VDC (Mo§§u4S8STU) DC4—20mA 1-5VDC (MO§;H438§TU>
Measurement| Temp. -19.9 to 60.0TC
range Humidity 0.0 to 99.9%RH
Temp. 5.0 to 40.0C Max. £0.5C (Max. =1.0C for other term)
hocuracy Humidity Max. =3%RH at 30 to 70%RH (at 25 to 45C)

Sampling period

0.5sec. fixed

Reference

H-115 to 120

H-7

Avutonics




5 Point temperature indicator

Product Overview

Series T4WM
Appearances ~

&
Dimensions

[W96 X H78 % 1.99.6mm]
®5 Point temperature measurement

) ®High accuracy measurement : F«S £0.5%

Function

® Automatic or manual display of temperature in each point
®Indication type only

Power supply

100—240VAC 50/60Hz

Allowable voltage
range

90 to 110% of rated voltage

Display accuracy

Power consumption Approx. 3VA
Display type 7 Segment LED display
FeS £0.5%

Setting type

Input sensor

Thermocouples : K(CA), J(IC), RTD : Pt100Q

Input line resistance

Thermocouples : Max. 1002, RTD : Max. 5Q per a wire

Available sensor
quantity

Thermocouple : Max. 5pcs, RTD : Max. 5pcs

Auto switching method

SELECT button type

Auto switching time

1 to 10sec. variable (Includes adjuster)

Reference

H-121 to 123

((;)]
Temp.

controller

Avutonics



TM Series

Multi-channel(4 channel / 2 channel) modular type PID control

mFeatures [ NEW

®Multi—channel (4 channel/ 2 channel) simultaneous controlling possible
®igh—speed sampling cycle (4 channel : 100ms, 2 channel : 50ms) =2 -
®No communication and power supply for expansion
modules required by using side connectors
: Max. 31 units (124 channels / 62 channels)
®Input channel isolated design(Dielectric strength 1,000 VAC)
®lleating/Cooling simultaneous controlling
®Allows parameter setting and monitoring by USB port of PC
> only for using DAQMaster or USB to Serial converter
(SCM-US, sold separately)

®Easy maintenance via connector type connection

: Sensor input connector, control output connector,
power/communication connector
®\ulti input / Multi range

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

mUser manual

®Visit our website (www.autonics.com) to download user manual and communication manual.
®User manual describes for specifications and function, and communication manual describes for RS485
communication (Modbus RTU protocol) and parameter address map data.

m/Integrated device management program(DAQMaster)

®DAQMaster is a integrated device management program for convenient < DAQMaster screen >

management of parameters and multiple device data monitoring.
®Visit our website (www.autonics.com) to download user manual and integrated
device management program
< Computer specification for using software >
Item Recommended specification
Processor IBM PC compatible computer with Intel Pentium III or above
Operating system Windows 98 / NT / XP / Vista / 7
RAM Over 256 MB
Hard disk Over 1GB of available space
VGA Over 1024 X768
Communication port RS232 Serial port, USB port

#Please download "ParaSet" exclusive software for TM4 (4 channel) to set parameter and
monitor. But TM2 (2 channel) is not applied at this software.

mOrdering information
[T™M] [4]|—[N|[2]| [R][B]

Module type B Basic module

E Expansion module

R | Relay output

Control output Channel| C | Current or SSR output selectable

R | Relay output

4
Channel| s [SSR drive output
Power supply T
{ 2 24VDC

2 | Alarm1+Alarm?2 Relay output

Sub output Channel| 4 [Alarm1+Alarm2+Alarm3-+Alarm4 Relay output

N [None(3¥No sub output)

Channel

Channel

| 4 [4channel
|

ltem ;
{ ™ |Mu|t|—channel modular temperature controller

% Make sure to purchase both expansion module and basic module together since power supply/
communication terminals are provided with basic modules only.
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Multi-Channel Module Type PID Control

mSpecifications
Series TM2- | TM2- | TM2- | TM2- | TM2- | TM2- | TM2- | TM2- | TM4- | TM4- | TM4- | TM4-
22RB | 42RB | 22RE | 42RE | 22CB | 42CB | 22CE | 42CE | N2RB | N2RE | N2SB | N2SE
Ch | 2 Channel (Each Cﬁaggg?li’lneslulated—
anne (Each channel insulated—Dielectric strength 1,000 VAC) Dielectric strength 1,000 VAC)
Power Supply 24VDC
Allowable voltage range 90 to 110% of rated voltage
Power consumption Max. 5W (At maximum load)
Indicating type Non—indicating type Parameter setting & monitoring with external devices (PC or PLC)
Input RTD DPt100&, JPt100Q 3 wire (Allowable line resistance : Max. 5Q)
type Thermocouples K,J,E, T,L,N, UR,S, B, C, G, PLII(13types)
RTD
Thermocouples (Bigger one either PV £0.5% or =1C) %1 Digit Max.
Indicating | (% 1)
aceuracy 1ot input (£5% F/S) 1 Digit Max. —
Current output (+1.5% F/S) *1 Digit Max. —
g%gg‘r};&‘; RTD (Bigger one either PV £0.5% or =2C) #1 Digit Max. (In case of thermocouple input, it is =5C at —100C below.)
(%2) Thermocouples e Thermocouples L, U, C, G, R, S, B : (Bigger one either PV =0.5% or =5C) %1 Digit Max.
Relay 250VAC 3A la P 250VAC 3A la
gl?tgt&?l . _ 12VDC +3V 30mA Max. — ZvDe Y "
Current - DC 4—20mA or DC 0—20mA selectable - Ig:}‘r’a“er
(Load 500Q Max.)
Sub output|Relay 250VAC 3A 1a —_ ‘o
Communication output RS485 Communication output (Modbus RTU)
Outflow current Approx. 0.5mA _—
iEn"Deu”tt Contact ON : Max. 1kQ, OFF : Min. 100k [—
Non—contact [ ON : Max. 1.5V residual voltage, OFF : Max. 0.1mA leakage current _
CT input ) A (lO—SO‘OAA(Primary c.urrent.meaurement ran_ge? ‘ -
#CT ratio = 1/1000, internal resistance:Max. 80, capacity:Min. 0.3VA
%oerlthrgld :22::23&222“:2 ON/OFF control mode, P, PI, PD, PID control mode
Hysteresis 1 to 100C/°F (0.1 to 100C/°F) variable 1 to 100 Digit
Proportional band (P) 0.1 to 999.9C
Integral time (I) 0 to 9999 sec.
Derivative time (D) 0 to 9999 sec.
Control period (T) 0.1 to 120.0 sec.(Only relay and SSR output type)
Manual reset value 0.0 to 100.0%
Sampling period 50ms (2 channel synchronous sampling) (4 channel Syé?}?rlgr?ous sampling)
Dielectric strength 1000VAC 50/60Hz for 1 min. (between power source terminal and input terminal)
Vibration resistance 0.75mm amplitude at frequency of 5 to 55Hz(for 1 min.) in each X, Y, Z direction for 2 hours
Relay Mechanical Min. 10,000,000 times
life cycle|Electrical Min. 100,000 times (250 VAC 3A resistance load)
Insulation resistance 100MQ (at 500VDC megger)
Noise resistance Square shaped noise by noise simulator (pulse width 1xs) *0.5kV
Ambient temperature —10 to 50C (at non—{freezing status)
Storage temperature —20 to 60T (at non—freezing status)
Ambient humidity 35 to 85%RH
Expansion connector
Accessory S -
Power / communication connector [ Basic module only]
Insulation type(*3) O
Approval € .
Unit weight Approx. App‘rox. Approx.|Approx.|ApproX.| Approx.|Approx./Approx.| Approx.|Approx.|Approx.|Approx.
144g 152¢g 135¢ 143g | 139¢g 148g | 130g | 139g | 174g | 166g 160g | 152g

# (% 1)In case of thermocouple K, T, N, J, E at —100T below and L,U, PlatinelII, it is =27T £ 1Digit Max.
In case of thermocouple B, indicating accuracy cannot be ensured under 400C.
In case of thermocouple R, S at 200T below and thermocouple C, G, it is 3°C £1Digit Max.
# (% 2) Applied when used out of range 23+5T.
# (% 3)"0" Mark indicates that equipment protected throughout by double insulation or reinforced insulation.
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m/Connections and block diagram

®TM2 Series
CURRENT 1|ADC 511311 SsR ouTt CURRENT OUT1  RELAY OUT1
5 \?_ (W @ 12vDC £3v  DCO/4—20mA 250VAC 3A 1a
0.0A-50.0A ADC 14 30mA Max. Load 500Q Max.
3 OUTPUT 15_b\
DI-1 CIRCUIT RELAY AL1 OUT
DIGITAL 4
NPUT DH‘L—> CONTROL 1613 250VAC 3A 1a
|o |é_’ 5 CIRCUIT _{ RELAY AL2 OUT
6 17 250VAC 3A 1a
A;
CHIIN & 3 ! 511811 SSROUT2 CURRENT OUT2  RELAY OUT2
s | ADC \?_ 12VDC +3V  DCO/4-20mA 250VAC 3A 1a
* 5 19 15T 30mA Max.  Load 5009 Max.
> 9
TC  RID, — OUTPUT ZO_K RELAY AL3
> 10 CIRCUIT 250VAC 3A 1a
cH2IN B g 214
11| ADC RELAY AL4
S 5 22_( 250VAC 3A 1a
—> > 12
TC = RTD
RS485 [|POWER
CIRCUIT ||CIRCUIT
1 2 3 45 % RELAY AL3/4 is available only for TM2—4200C] model.
A B NC - +
RS485 SOURCE
. 24VDC
®TM4 Series
A
CHIIN & | 1 §113 1 SSROUT1  RELAY OUTI
- 2 |apc Y | _Q) 22vpC +3v  250VAC 3A 1a
B B 14 30mA Max.
> 3
TC RTD, - ) 15
cHzIN B 5 CONTROL &116 21 ssrRouT2  RELAY OUT2
T’ ADC CIRCUIT N "() 22vDC 3V 250VAC 3A 1a
-, Blls 17 30mA Max.
TC RTD OUTPUT —
Al CIRCUIT| ]
CH3IN & &1 181 SSROUT3  RELAY OUT3
B ADC \?_ (V) 22vDC +£3v  250VAC 3A 1a
+ g 19 30mA Max.
> 9
TC RTDA 0 20
CH4 IN &
= 29 SSROUT4  RELAY OUT4
— 11|ADC { :E'/) 22VDC 3V 250VAC 3A 1a
-5l Byl 20 I 30mA Max.
TC = RTD
RS485 || POWER
CIRCUIT[|CIRCUIT
1 2 3 4 5
A B NC - +
RS485 SOURCE
) 24vDC
Serial

#PortA @
: Available for ?: SCM-US

single module ™.,

---------- RS485 - - RS232 -
s
AL
RS232 to RS485 converter
SCM-38I
Py 00 RS485 -+ By USB
...... Y. #This connector )
@@@ is available only LT RS485 communication
I 0y iy W ity iy ! for standard USB to RS485 converter support external device
: Available for ¢ L’j model SCM-US48I
single/multi n D PR (TMB-0008).
® © I SOURCE
module - 24VDC 5W
(4 (3]
2z
.:, J, GP-S057
GP-s044 :
L]
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Multi-Channel Module Type PID Control

mDimensions
i
0

85 19
104

L

{|0

(Unit:mm)

mlInstallation
®Connector connection

Control output
Input sensor

Power / Communication
connector (Port B)

*TML-L0IB

®Bolt Inserting

Ol

M4 Bolt

o L —

110

&)

108

@ Pull each Rail Lock switch up and down.

. . )
®Multi module connection Temp.
controller

TMO-LIIIE

TMO-CICCIE
(Basic module) (Expansion module) (Expansion module)

TMC-L B

3% (@ Remove END cover for both basic modules and expansion modules.
@ Insert expansion connectors.
® Connect an expansion module without space.

@ Fix the LOCK switch by pushing it in the LOCK direction.
® Mount the END cover at each side.

#Up to 30 expansion modules can be connected to a basic module.
Use an adequate power supply system for the power input specifications
and overall capacity.

[Maximum power (155W=31ea X 5W) is required when connecting
31 units]

® Insert the bolts to fix.
(Tightening torque is 0.5N-m to 0.9N-m.)

(Unit:mm)
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TM Series

®DIN Rail Installation

[Installation method] [Removal method]

“%| @

0
@
0 i}
(® Put the top edge of the rail Lock on the top edge or the DIN rail. @ Press down the module body.
@ Push the module body in while pressing down. @ Pull the module body forward.
Using END PLATE(Sold separately, Not % Make sure to install the unit vertically to the ground.

available from Autonics), Fix firmly to attach.

Vertical Installation Horizontal Installation

(0) (X)

mParts description

OTM2 Series OTM4 Series
Indicating LED(TM2 Series)
Status Alarm output
. Auto
\ Initial power on Control N.O N.C tuning
Indi— (1) output Alarm occurred | Alarm occurred | (s
cating (%2)
LED OFF (OPEN) ON(CLOSE)| OFF(OPEN) [ON(CLOSE)
PWR LED
(3) Green Green — — — — |Green
CH1 LED | 2400bps—Flashing Power ON-RED — — — —  |Flashing
CH2 LED| 4800bps—Flashing Power ON-RED — — —  |Flashing
AL1 LED | 9600bps—Flashing [Power ON-YELLOW(:4)|Light OFF|Light ON|Light ON|Light OFF |Light OFF
AL2 LED [19200bps—Flashing [Power ON-YELLOW(35)| Light OFF|Light ON|Light ON|Light OFF |Light OFF
) ) AL3 LED [38400bps—Flashing — Light OFF[Light ON{Light ON|Light OFF |Light OFF
E :_:: AL4 LED — — Light OFF[Light ON{Light ON|Light OFF |Light OFF
(] He
q o]
d I Indicating LED(TM4 Series)
g )
- Status o Control [ Auto tuning
Indicating LED Initial power onG#1) |50 1 (%2)
PC loader port(Port A) PWR LED(3%3) Green Green Green
Integrated device management program CH1 LED 2400bps— Flashing | ON — RED | Flashing
(DAQMaster, free download on our site) is CH2 LED 4800bps— Flashing | ON — RED Flashing

for setting parameter by PC through USB to CH3 LED

Serial converter (SCM~—US, sold separately).

(4) Communication address setting switch (SW1)
: Used to set communication address.

Communication address group change switch #(*1)In case of initial power on, default communication speed will be

9600bps— Flashing | ON — RED Flashing
CH4 LED 19200bps— Flashing | ON — RED Flashing
38400bps— Flashing _ _

(Sw2) flashing for 5 sec. (1 sec. cycle).

. Used to change communication address group. #(*2)Each CH3 LED will be flashing during auto tuning (1 sec. cycle).

(6) Lock switch # (*3)Power LED will be flashing while communicating with external units
: Used for fixing units to DIN rail or to the wall (1 sec. cycle).

Rail lock # (*4)Light ON when control type for CH1 is heating & cooling type and cooling
: Used for fixing units to DIN rail or to the wall output is provided.

END cover #(*5)Light ON when control type for CH2 is heating & cooling type and cooling
: Remove it when connecting each module. output is provided.

(9) Power supply/Communications connector(Port B)
: Only Basic module (TM[]-[12[1B)
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Multi-Channel Module Type PID Control

mInput range for the sensor

Input sensor No. Dot Display Input range(C) Input range(°F)
K(CA) 0 1 K(CA).H —200 to 1350 —328 to 2462
1 0.1 K(CA).L —200.0 to 1350.0 —328.0 to 2462.0
J00) 2 1 J(IC).H —200 to 800 —328 to 1472
3 0.1 J(IC).L —200.0 to 800.0 —328.0to 1472.0
E(CR) 4 1 E(CR).H —200 to 800 —328.0 to 1472
5 0.1 E(CR).L —200.0 to 800.0 —328.0to 1472.0
T(co) 6 1 T(CC).H —200 to 400 —328 to 752
7 0.1 T(CC).L —200.0 to 400.0 —328.0 to 752.0
B(PR) 8 1 B(PR) 0 to 1800 32 to 3272
Thermocouple R(PR) 9 1 R(PR) 0to 1750 32 to 3182
S(PR) 10 1 S(PR) 0to 1750 32 to 3182
N(NN) 11 1 N(NN) —200 to 1300 —328 to 2372
C(TT)(*1) 12 1 C(TT) 0 to 2300 32 to 4172
G(TT)(*2) 13 1 G(TT) 0 to 2300 32 to 4172
L(C) 14 1 L(C).H —200 to 900 —328 to 1652
15 0.1 L(IC).L —200.0 to 900.0 —328.0 to 1652.0
u(ce) 16 1 U(CC).H —200 to 400 —328 to 752
17 0.1 U(CC).L —200.0 to 400.0 —328.0 to 752.0
Platinel 11 18 1 PLII 0 to 1400 32 to 2552
JIS JPt 100% 19 1 JPt100.H —200 to 600 —328 to 1112
standard| JPt 100Q 20 0.1 JPt100.L —200.0 to 600.0 —328.0to 1112.0
RTD DIN | DPt100Q | 21 1 DP1100.H —200 to 600 —32810 1112
standard| DPt 100Q 22 0.1 DPt100.L —200.0 to 600.0 —328.0to 1112.0

#(*1) C(TT) : Same as existing W5(TT).

(*2) G(TT) : Same as existing W(TT).

#Default : K(CA).H

@ Error indication

Input sensor open error |

Over temperature range

PWR LED Red ON

CH1 LED RED Flashing (for 0.5 sec.)
CH2 LED RED Flashing (for 0.5 sec.)
CH3 LED RED Flashing (for 0.5 sec.)
CH4 LED RED Flashing (for 0.5 sec.)

Communication output (decimal)

'31000' output

'30000 (upper limit)' output, '—30000 (lower limit)' output

Dedicated program

'OPEN" indication

'HHHH (upper limit)" indication ,

'LLLL (lower limit)" indication

m/Communication setting

OA function for external parameter setting & monitoring with PC or PLC.

®|nterface

Application Standard

Compliance with EIA RS 485

Max. connection

31 units(communication
address setting: 01 to 31)

Communication type

Two wire, Half Duplex

Synchronization method

Asynchronous

Communication distance

Max. 800m

Communication speed
(bps)

2400, 4800, 9600(default),
19200, 38400

Communication response time | 5 to 99ms

Start Bit 1bit(fixed)

Stop Bit 1bit, 2bit(default)

Parity Bit None(default), Odd, Even
Data Bit 8bit(fixed)

Protocol Modbus RTU

#Overlapped address setting is not allowed on the same

communication line.

Twisted Pair wires (for RS485 communication) must be
used for communication cable.

®@Communication speed indication
MCurrent communication speed will be flashing in case of
initial power ON for 5 sec. (1 sec. cycle).

COPWR
2400
4800
29600
19200
(38400

o

% One module communication is allowed for Port A.
Communication speed is fixed to 9600bps.

¥ Multiple communication is allowed for Port B. It is
required to reset controller's Power (Power OFF —
Power ON) after changing communication speed.

¥ Simultaneous monitoring can not be done for Port A
and B since Port A is for parameter setting only.

#If connects communication through Port A, Port B will
be disconnected communication automatically.

Avutonics
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TM Series

®Communication address setting

(MSet the communication address using SW1 and SW2.
Setting range is 01 to 31. (%In case setting 00, communication is not available.)

sSwi1
SW2 #Default : SW1 1, SW2 : +0
o|j112|3|4|5|6|7|8|9|A|B|C|D|E|F
EI:W% 01|102|03[04[05|06|07|08|09|10]| 11|12 [13| 14|15
0
EI:WB 16 (1718 19|20 | 21| 22| 23|24 |25 |26 |27 (28| 29| 30| 31

mAccessories [Sold separatelyl]

®SCM—38I OSCM—-US48I eSCM—-US
(RS232C to RS485 converter) (USB to RS485 converter) (USB to Serial converter)

.
-
®Current transformer (CT) [CSTC—-E80LN]
Current 100mA to 80A Current 1000 : 1
measuring range (Rb=10Q) ratio ) 10 F=50Hz
Wire wounded 109 2.0 grade = Hra—25] L
resistance 31R+10% Accuracy (5A to 80A) 2 [t}
$23.3 %Rb: Burden resistor i L_
67 5o {100 ==
3 e
=z
= : IK(B\aok) 0 =
T + ~ 11 E E 0.1
L (White) 5
o
0.01
26.5 . 150 R
‘ } : 1 - A
2 L 0.001 |
= ‘ Unit:mm) 0.1 1 10 100 1000
i nit-mm SENSED CURRENT IN AMPS RMS (Io)
®Current transformer (CT) [CSTC—E200LN]
Current 100mA to 200A | Current 1000 : 1
measuring range (Rb=10Q) ratio ‘ F=50Hz
Wire wounded 4 2.0 grade g Hra=251] 1009
resistance 202 £10% Accuracy (5A to 200A) Cé : — H
6371 %Rb: Burden resistor g (1o}
$13 st
3 e
=z
f o]‘i | IK(Black) 1 = o
S — :
_/ L(White) o
0.01
B 40.8 | 150 R —
- - g L
1 — X n 0.001 L]
0 L 0.1 1 10 100 1000
2 | | , SENSED CURRENT IN AMPS RMS(Io)
y 1 ! 1 (Unit:mm)

Do not supply primary current in case that CT output is open. High voltage will be generated in CT output.
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mProper usage

OSimple failure diagnosis

®When indicating LED is flashing every 0.5 sec. or

when error message is indicated on external units

(DIt represents input sensor open error. Cut off the
power of controller and check input sensor connection.
If sensor is properly connected, disconnect sensor
line from the controller and short the input terminal
(+) / (=). Then, make sure that current indoor
temperature is indicated. If current indoor temperature
is properly indicated, it represents no errors detected.
If external unit displays '"HHHH' or 'LLLL', please
contact our A/S center.

(Current indoor temperature checking is available
only if selecting thermocouple type.)

@Make sure proper input sensors are selected.

®When no output is operated

(DCheck output indicating LED at the front. In case
output indicating LED does not work properly, please
check each parameter setting again. In case output
indicating LED works properly, disconnect the output
terminal and check controller's output type (Relay
contact, SSR, Current) again.

®When external units receive no response or error
data

(DCheck communication converter first. [RS232C to
RS485 converter (SCM—38I, sold separately), USB to
RS485 converterserial (SCM—US48]I, sold separately)
USB to Serial converter (SCM~-US, sold separately) ]

@Do not install the unit with overlapping communication
converter lines and AC power supply lines.

(@Use separate power supply (24VDC) for communication
converter if possible.

@Strong external noise could be a possible cause for
this symptom. Please contact our A/S center. In
addition, analyze the main cause that triggers strong
noise and take measures to prevent it. Even though
this unit complies with proper noise resistance
standards, consistent noise induction could affect
internal circuit break.

®When communication does not work properly

(DCheck converter's power supply and connection.

@Check communication setting.

(@Check main body's connections to external units.

®When changing input sensors, power off the controller

first. Connect input sensors as specified and supply
the power again. Then, change & download related
parameters using PC loader program.
®Use (—) driver screws (2mm) or use plastic driver
screws. If not, it might cause product damage.

®Twist Pair wires must be used for communication
cable. Connect Ferrite Bead at each end of line in order
to reduce the effect of external noise.

®Avoid installing the unit with overlapping communication

line and AC power line together.

®Draw a draft while using the controllers. In case of
installing at a closed area, please take measures for
ventilation.

®[nstallation environment
(DIt shall be used indoor
@Altitude Max. 2000m
@Pollution Degree 2
@iInstallation CategoryII.

OCaution for using

®Use DC power only.

®Kecep the ambient temperature —10C to 50C.

®For more accurate controlling, start temperature
controlling approx. 20 minutes later after connecting
input sensors and supplying power.

®[n case indicating accuracy does not meet the specification,
check Input Bias parameter first.

®Power switch or a circuit breaker must be installed
for proper application.

®Make sure that the power switch or a circuit breaker
installed near operators.

®This unit is solely allowed for temperature controlling
application. Do not apply this unit as a voltage meter
or current meter.

®When line extension is required, please use specified
compensation line. If not, there occurs temperature
difference at the joint part between thermocouples
and extension lines.

®In case of using RTD, line connection must be done
with 3 wires. When line extension is required, use the
same wire with material, thickness and length. Different
line resistance may cause temperature difference.

®Make sure controller's line connection must be separated
from high voltage line or power supply line in order
to prevent induced noise.

®If it is required that power supply line should be
connected near input signal line, use line filter
on controller's power supply line and input signal line
must be shielded.

® Avoid installing controllers adjacent to high frequency
noise generating units including high frequency
soldering machine, high frequency sewing machine,
and high capacity SCR controllers and motors.

®Avoid using the unit near radio, TV or wireless
machines that may cause high frequency interference.
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TOS/TOM/TOL

Analog and non-indicating type, set temperature by dial

mFeatures

®Non—indicating type
®Setting temperature by Dial
®Includes burn out function
®Universal power : TOS

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

(TOS Series only)

mOrdering information

T/|O||S|—|B||4]||R||P||4]||C

Unit C
F °F
X 0 to 60
1 0to 100
2 0to 200
3 0 to 300
Temperature range
4 0 to 400
6 0 to 600
8 0 to 800
A 0 to 1000
C 0 to 1200
Sensor input type P PH00%
J J(IC)
K K(CA)
Control output R Relay output
S SSR drive output
Power supply 3 110/220VAC 50/60Hz
4 100—240VAC 50/60Hz
Control method P Proportional control
F ON/OFF control
B ON/OFF, Proportional control
) S DIN W48 XH48mm
Size M | DIN W72xH72mm
L DIN W96 X H96mm
Digit 5 | NP —
| on—indicating
Item T
[ T | Temperature Controller

% See H-104 about sensor temperature range for selection.
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Analog Setting Non-Indicating Type

mTemperature range for each sensor

Model

TOS / TOM/ TOL

Sensor input

Thermocouples RTD

type

J(IC) K(CA) Pt100£

c 1200

1200°C

1000
800

600
Standard 400

400°C 800°F
3007 600°F -—qu-—

400C

scale
200 |z
range 100 200°F 100°C

0

200C 200°F

60C 100C

200C 400°F

—100

mSpecifications

Model

TOS TOM TOL

Power supply

100—240VAC 50/60Hz 110/220VAC 50/60Hz

Allowable voltage range

90 to 110% of rated voltage

Power consumption

2.2VA 3VA

Display method

LED ON LED ON/OFF

Setting type

Dial setting

Setting accuracy

F-S£2%

Sensor input

Thermocouples : K(CA), J(IC) /RTD : Pt100Q

Input line resistance

Thermocouples : Max. 1002, RTD : Max. 5Q per a wire

Control ON/OFF

Hysteresis : F - S 0.5 £0.2% fixed

method

Proportional

Proportional band : F - S 3% fixed, Period : 20sec. fixed

Control output

* Relay output : 2560VAC 2A 1c¢
¢ SSR drive output :
12VDC *3V Load 20mA Max.

* Relay output : 250VAC 3A 1c¢
* SSR drive output : 12VDC =3V 20mA max.

Self—diagnosis

Built—in burn out function

Insulation resistance

Min. 100M & (at 500VDC megger)

Dielectric strength

2000VAC 50/60Hz for 1 minute

Noise strength

+1kV the square wave noise (pulse width : 1us) by the noise simulator

Vibration Mechanical 0.75mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 1 hour
Malfunction 0.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 10 minutes
Shock Mechanical 300m/s? (Approx. 30G) 3 times at X, Y, Z direction
Malfunction 100m/s? (Approx. 10G) 3 times at X, Y, Z direction
Relay Mechanical Min. 10,000,000 times
life cycle | Electrical Min. 100,000 times (250VAC 3A at resistive load )

Ambient temperature

—10 to 50T (at non—freezing status)

Storage temperature

—20 to 60T (at non—freezing status)

Ambient humidity

35 to 85%RH

Aproval

GNUS

Unit weight

Approx. 104g Approx. 419g Approx. 426g

#F.S is same with sensor measuring temperature range.
Ex) In case of using temperature is from O to 800C, Full scale is "800".

Autonics
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TOS/TOM/TOL

mConnections

#RTD(Resistance Temperature Detector) : Pt 100Q (3—wire type) % Thermocouple : K, J, R

eTOS eTOM

CONTACT OUT:
250VAC 2A 1c
RESISTIVE LOAD

ssRouT: @y c

12VDC +3V :

20mA Max. @‘"‘ -------------- 2 : .
®+
@+

CONTACT OUT:
250VAC 3A 1c

""" »(© sSR oUT:
12VDC +3V

L@

SENSOR B (P

T.C RTD

220VAC
50/60Hz 3VA

SENSOR

110VAC

/A SOURCE 50/60Hz 3VA

100—240VAC
50/60Hz 2.2VA

eTOL
CONTACT OUT:
250VAC 3A 1c
RESISTIVE LOAD
SENSOR
SSR OUT: O«
12VDC +3V
20mA Max.
@
220VAC
50/60Hz 3VA
110VAC
A SOURCE O 50/60Hz 3VA
mDimensions
eTOS
®Panel cut—out
®Bracket
Min. 55
y =
B + + JI:O
0
© o -
g C +0.6
= 457
= L—J
T
#Socket : PG—08, PS—08(Sold separately) (Unit:mm)
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Analog Setting Non-Indicating Type

mDimensions
eTOM
®Panel cut—out
Min. 91
F——"Dn 20 112

[o] K : -
= = ZIO
= = ©

~ >
8 © = 6857
. . =
TOM Avutonics ¥
v
(Unit:mm)
eTOL
®Panel cut—out
196 21 100 Min. 116
[51 Iy —T] y
=E = w7 (H)
= = S Temp.
controller

92+88

108
HRRRERRERRN

90

Min. 116

(Unit:mm)

= Proper usage
OApplication of temperature controller and OHow to select ON/OFF or proportional by

load connection plug pin
OSSR output Factory specification is proportional control. When
Temperature using ON/OFF control, transfer the switch of control
controller SSR method from P to F after detaching the case from
its body.
Output Ei Load Note) Several models require to change control
terminal thod by i i 1d
of voltage method by jump line or solder.
(for driving

SSR)

Load
power
P F P F

®Relay output Proportional control ON/OFF control
Temperature controller OCase detachment
Load
®TOM, TOL
W
Load a5 / ”
- / 2
%)DOW@V o, @ Pressing the front guide of
i
3 ‘-p

Relay contact output terminal
(250VAC 2A 1c
250VAC 3A 1¢)

\ Lock toward @ and squeeze

and pull toward @), it is
detached.

ONormal/Reverse operation
Reverse operation executes to output ON when

Pressing Pin plug @, raise it
up with a driver as @ and it
is detached.

processing value is lower than setting value, and it
is used for heating.

Normal operation is executed conversely and used
for cooling.

(This item runs as a reverse operation.)

% Refer to H=130 for OCaution for using and OSimple "Error" diagnosis.
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TC3YF

DIN W72 xH36mm Freezing/Defrost Temperature controller

mFeatures

®0ON/OFF Control
®Input specification

®Includes delay functions.

Auto/Manual Defro

of compressor, Re—
Delay of defrost—end, Operation delay of evaporation—fan

®Input correction fu

®Enable to set operation period for protecting compressor in error.

= Basic specification:NTC (Thermistor),
Option:RTD (DIN Pt100Q)

st selection function, Start—up delay
operation delay, Minimum ON time,

nction

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

Cm Us

(Except for 12—24VDC)

mOrdering information

TC|[3||Y||F|—|1||4]||R
Control output
\—upu{ R | Relay output
Power suppl ! 12-24VDC
opy 4 | 100—240VAC 50/60Hz
1 Compressor output
Control output type
2 Compressor+Defrost output
3 Compressor+Defrost+Evaporation output
Control method I :
{ F | Freezing control I
Size
| ¥ | DINW72xH36mm |
Digit
° ™3 [ 999(3 Digi0) |
Iltem |
[ TC | Temperature Controller I
mSpecifications
Model (x1) TC3YF-14R|(x1)TC3YF-14R| TC3YF-24R TC3YF-24R TC3YF-34R TC3YF-34R
o_ 100—240VAC _ 100—-240VAC _ 100—-240VAC
Power supply 12-24VDC 50/60Hz 12—-24VDC 50/60Hz 12—-24VDC 50/60Hz
Allowable voltage range 90 to 110% of rated voltage
Power consumption 8W | 4VA | 8W | 4VA | 8W | 4VA

Display method

7 Segment LED display (Red)

Indication range

NTC : —40.0 to 99.9C (40 to 212°F), RTD : —=99.9 to 99.9°C (—148 to 212°F)

Display accuracy

[PV £0.5% or £1T Max.] rdg £ 1digit

Sampling period

0.5sec

Input sensor

(%x2) NTC : Thermistor, RTD : DPt 1002

Input line resistance

Tolerance line resistance is max. 5Q

Control method

ON/OFF control (Adjustment sensitivity 0.5 to 5.0C, 2 to 50°F variable)

Control output

Compressor (2560VAC 5A 1a)
Defrost output (250VAC 10A 1a)
Evaporation—fan output (250VAC 5A 1a)

Compressor(250VAC 5A 1a)

Compressor (250VAC 5A 1a) | 1ot output (250VAC 10A 1a)

Memory protection

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

Insulation resistance

Min. 100MQ (at 500VDC megger)

Dielectric strength

2000VAC 60Hz for 1 minute (between all external terminal and case)

Noise strength

+2kV R—phase and S—phase (pulse width : 1us)

COMP Mechanical : Min. 20,000,000 times, Electrical : Min. 50,000 times (250VAC 5A resistive load)
Iifzeoljt):/le DEF Mechanical : Min. 20,000,000 times, Electrical : Min. 100,000 times (250VAC 10A resistive load)
FAN Mechanical : Min. 20,000,000 times, Electrical : Min. 50,000 times (250VAC 5A resistive load)
) ) Mechanical 0.75mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours
Vibration Electrical 0.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 10 minutes

Ambient temperature

—10 to 50C (at non—freezing status)

Storage temperature

—20 to 60T (at non—freezing status)

Ambient humidity

35 to 85%RH

Unit weight

Approx. 143g

#(%1) There is no defrost function

(*x2) RTD(PT 100Q) type is customizable.
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Freezing/Defrost Temperature Controller

mConnections
FAN OUT: DEF OUT: COMP OUT:
250VAC 5A 250VAC 10A 250VAC 5A
RESISTIVE  RESISTIVE  RESISTIVE
LOAD LOAD LOAD
1) [2][3][4][5][6][7][8][9]
Al B| B'IRTD
NTC SOURCE A\ 100—240VAC
SENSOR 4VA 50/60Hz
12-24VDC 8W
mDimensions
®Panel cut—out
» 87 . Min. 91
5 72 N 7. 77
| | T ! T
TC3YF Autonics @ \ <Or T I
A - - | =5 =—] c + T b
= ,-, -"" - O % | — |:| (C,,?) § H 68 37 o c::‘tl:oller
e b B BF) [l @ (Unit:mm)

mFront panel identification

_TC3VF < Autonics @__
off8 2 ‘1:: Y i

My

DEF(Defrost output lamp) : Light is ON when defrost output is ON.
FAN (Evaporation—fan output lamp) : Light is ON when evaporation output is ON.
COMP (Compressor output lamp) : Light is ON when compressor output is ON.
MD(Mode key) : For entering, changing, shifting and saving parameters
[v][a](Setting key : Up/Down) : For changing parameters
(6) — : Displaying minus symbol
Display process value : Display a current value (PV) on RUN mode.
Display a parameter and a setting value when setting parameter.
@ (Display a decimal point) : Display a decimal point when the time unit is 'Min'
(9) @ (Display a decimal point) : Display a decimal point when the temperature
unit is 'C'
A W, Vv (Display a deviation) : "A" indication turns on when PV is higher than SV,
"w" indication turns on when PV is lower than SV
C, °F (Temperature unit) : Selectable C or °F
% When delay time is applied, the output lamp of defrost output, evaporation—fan
and compressor is ON simultaneously after the lamp flashes every one second.

mHow to set and change setting value(5.)

RUN mode

Display a current temperature.
Display "5u" when pressing key.

Olnput specification and range

o Setting temperature/Using range
Input specification o F
RTD(DPt 100%) —-99.9t0 99.9 —148 to 212
Thermistor —40.0 to 99.9 —40 to 212

% The setting range of temperature is fixed as using range.

£3
3
|
£3
3

Set and change
the setting value

®A setting value flashes every 0.5 sec., and it is available to
change the value with[&]or [¥]key.

®\When pressing key, a setting value is saved and it
returns to RUN mode.

#1If any key is untouched for 60sec., it returns to RUN mode.

% When pressing key for displaying setting value, it returns to RUN mode.

#When[¥]key at "0.8", minus values are enable to set.
%Press[A]or [W]key to set(change) the value continuously, number is increased(decreased) at high speed.
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@ Flow chart for setting group 1
—{RUN mode
Press [MD]key for 3sec.

2 to 50°F.

The setting range is —10.0to 10.0C

#1In RUN mode, if key is pressed for 3 sec., it enters into setting group 1.

3#HY5 parameter is displayed when entering into setting group 1.

¥Press key during setting operation to save the changed setting value
and display next parameter.

¥Press key for 3 sec. during setting operation, it returns to RUN mode.

Correct an error generated in input sensor.

Set a defrosting period within 0 to 24 hours.
#|f defrosting interval is set to 0, it is operated as a manual.

Set a defrosting period within 0 to 59 minutes.
#|f defrosting interval is set to 0, it does not operated.

Set a hysteresis of compressor output within 0.5C to 5.0C or

Set monitoring time for loop break alarm within 0 to 999sec.
*If monitoring time is set to 0, LBA does not operated.

It displays the lowest using temperature of each sensor.
Setting range is using temperature range of each sensor.

It represent the highest using temperature of each sensor.
Setting range is using temperature range of each sensor.

OFactory defaults

Mode | Setting value | Mode [Setting value
HYS 1.0 I nb 0
d!n 4 LSu -40.0
dEE 30 HSu 99.9

L bA 0 When NTC senser

input unitis C

mFlow chart for setting group 2

Set a start—up delay and re—operation
time of compressor.
The setting range is 0Om10s to 9m59s.

The setting range is 0Om10s to 5m00s.

The setting range is 0Om00s to 5m59s.

EF 1

The setting range is 0 to 20ms.

The setting range is 0 to 100%.

Set a temperature unit.

@
or
Lll_ —>U,C

Set a lock mode.

Y N
DI'F? Lt

#1In RUN mode, if key is pressed for 5 sec., it enters into setting group 2.
#5dL parameter is displayed when entering into setting group 2.

[
- LLZ - LL

Set the evaporation—fan operation mode.
[a] - [ [ . [A] -
‘_?CFE‘_?,:H‘_? EF-h_E’ EFS

Set operation interval of compressor in error.

3

OFactory defaults

Mode |Setting value | Mode |Setting value
Sdi 0.20 CLE 0
onk 0.20 dUE 50
drP 1.00 Unt C
FAn EF1 Lol oFF

Set a delay time of defrost—end and evaporation—fan.

Set a minimum ON time to prevent frequent ON/OFF of compressor.

Set the ON operation ratio(%) of compressor within operation interval in error.

o F F|Lock off

L [ .2 |Lock setting group 1,2
L [ ! |Lock setting group 2
"V Lock setting group 1, 2,
LC3 setting value

¥ Press key during setting operation to save the changed setting value and display next parameter.

¥ Press key for 3 sec. during setting operation, it returns to RUN mode.
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Freezing/Defrost Temperature Controller

mFunction and operation
OHysteresis [ HY5 ]

o]t executes ON/OFF control and controls compressor output.

®The compressor can be damaged by frequent ON/OFF cycle at setting value. Therefore it can establish
Hysteresis between activation temperature and deactivation temperature to prevent the compressor.
EX)If TC3YF is established as setting temperature (§4) as —20TC, hysteresis(H45) as 1.0, the compressor

output is ON when it is reached —19TC and it is OFF when it is reached —217TC.
#In ON/OFF control, the temperature is lower than SV, the output is OFF and it is ON when it is higher
and it is also designated as dual position control.
% The setting range of hysteresis is 0.5 to 10.0TC (2 to 50°F).
Olnput correction [ink ]
It corrects an error generated by temperature sensor inputted from external.
Ex) When room temperature is =18 C, the display temperature of temperature controller is —20T, set the
input correction({fnh) value as 2.0, it is corrected as —18TC.
# The setting range of input correction is =10.0C to 10.0C. (=18 to 18°F)
ODefrost

When compressor is operated for a long time, the efficiency is lowered by the frost evaporator and freezer

built in. A defrost designates to remove frost and ice around the evaporator.

®lecating defrost (Auto defrost) (T';)mp_
Mount a heater next to an evaporator and operate it with defrost intervalld fn] and time[d E k] of temperature RIS
controller, removing frost and ice. o

®Manual defrost
When pressing [A]key is pressed for 3 sec., the defrosting is activated for defrost time[d € k] during the
compressor operation.

The prior defrost interval value is not deleted.

% When pressing |Z|key for 3 sec., it returns to auto defrost. (The defrost interval starts again from defrost
output is OFF.)

% When defrost interval is set to "0.0", it is only operated as manual defrost.

% When it used as manual defrost, compressor output and evaporation—fan output are OFF when the defrost
output is ON.

% The setting range of defrost intervalld {n] is O to 24 hours and defrost time[dE k] is O to 59 min.
OCooling(Compressor) operation
Temperature control : Keep the setting temperature by repeating ON/OFF operation in the range of

hysteresis. )
The delay The delay time Minimum
Above zero | time of start of re—operation ON time
- «—> <
Cooling I
temperature \ \.

svp A\ A\ I

Hysteresis
/ \ 4

Below zero » Time

(1) (%2
Compressor ON
SN

3 Il - The output is not operated, only the front COMP lamp is flashing.
OThe delay time of start-up and re-operation [ 5dL ]
1)Delay of start—up : When applying the power again on a compressor after power is failed, the
compressor will be overloaded. In this case, delay of start—up prevents curtailing
of the life cycle of a compressor. The setting range is Om10s to 9mb9s.
3% The output lamp is ON simultaneously after the lamp flashes every one second during delay time.
2)Delay of re—operation : It does not operate within delay time of re—operation after compressor turned
OFF to prevent frequent ON/OFF. The setting range is Om10s to 9m59s.
% (x1)For delay time of start—up, compressor output is OFF even when PV is lower than SV.
It is turned ON after delay time of re—operation is over.
eMinimum ON time [ont ]
Set a minimum ON time to prevent frequent ON/OFF. The setting range is Om10s to 5m00s.
# (% 2)Compressor output is ON even when PV is lower than hysteresis. It is turned to OFF after the
minimum ON time is over.
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ODefrost operation(Heating defrost)

Operation term Cooling Operation term
of defroster operation of defroster
Delay of Cooling Defroster Defroster Cooling
start—up operation operation operation operation
Cooling
(Compressor)
Delay of Delay of
Defrost Defrost defrost Defrost Defrost defrost Defrost
interval time —end interval time —end interval Defrost time
Defroster | - ‘ .
EF { Evaporation—fan

Delay of Delay of Delay of
evaporation—fan evaporation—fan evaporation—fan

EF 2 Evaporation—fan .— -— -_

EF 3 Evaporation—fan

EFY Evaporation—fan

EFS Evaporation—fan

r Power ON Il : The display lamp is only flashing. (The output is not operated.)

eDefrost interval [ d {n]
It starts to defrost for relevant interval. The setting range is 0 to 24 hours.
When the defrost interval is set to "0.0", it is only operated as manual.

eDefrost time [ dEE ]
The defroster (heater) is ON during defrost time. The setting range is Om to 59m.
eoThe delay time of defrost-end / evaporation-fan operation [Dripping Time : drP ]
1) The delay time of defrost—end : It is the time for draining remained drops. After the delay time is over,
compressor starts operating. (The setting range : Om0Os to 5m59s)
2) The delay time of evaporation—{fan operation : To improve the efficiency of cooling system, the operation of
evaporation fan is delayed until evaporation plate gets frozen after compressor operating. (The setting range
: OmOOs to 5m59s)
% The delay time of defrost—end and evaporation—fan operation are applied with one setting time. (drP)
% When the delay time of defrost—end is finished, defrost is discontinued and defrost interval is repeated.
% The output lamp is ON simultaneously after the lamp flashing every one second during the delay time.

OEvaporation operation mode [ FARn ]
®(Operation mode 1[ EF | ] : It operates same as cooler.
®(Operation mode 2[ EF2 ] : It operates after the delay time of evaporation—fan operation. OFF during
defrost operation.
®(Operation mode 3[ EF3 ] : It is started when the power is applied and only operated during the defrost
interval. (It does not any influence upon the freezer.)
®Operation mode 4[ EFY ] : The evaporation—fan operates only in the operation term of freezer or
defrost, it is OFF when compressor and defroster are stopped.
(It is used to control the above zero temperature.)
®(Operation mode 5[ EFS ] : It is started when the power is applied and it works until the power is failed.

ODisplay an error
Err mark and content are flashing every 0.5 sec. when error is occurred.

Err/ aPn Input sensor is disconnected

Input sensor is normal or freezer temperature is not changed over 1.0°C(2°F) for
Err/ LbA observation time(LbA) of loop break.

Er~r/ LLL Process temperature (PV) is lower than the display range

Err/ HHH Process temperature (PV) is higher than the display range

% The error display of ePna/LLL/HHH disappears after the abnormal factors are cleared.
(Sensor connection/returning to the display range)
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Freezing/Defrost Temperature Controller

OOperation cycle [CLE ]/ ON duty ratio of compressor in error [ dUE ]
When an error occurs, repeats ON/OFF operation based on setting values of Operation cycle
operation cycle(CLE) and ON duty ratio(dUt) of second setting group to protect of compressor
the inside of the compressor. This is repeated until error is removed. B gl

% The setting range of operation cycle : O to 20 min,

The setting range of ON duty ratio : O to 100% ON
CompressorOFF | | |

ON ratio(%) ‘

¥ When operation cycle of compressor is "0", it keeps OFF status in
error. The ON duty ratio(dUE) is not displayed in error.
3 The duty ratio of compressor ON is "100", it keeps ON status in error.

OLoop Break Alarm [ LbA ]
When the cooling temperature is not changed over 1.0C (2°F) during monitoring time set at loop break
alarm (LbA) parameter, it is regarded as abnormal operation. It displays Err and LbR every 0.5sec. and the
compressor output repeats ON/OFF by the operation cycle (CLE) and ON duty ratio(dUE) setting in error.
When pressing key simultaneously for 3sec., after checking the compressor, it operates normally with
cancelling the error. LBA function does not operated when LBA value is at "0".
(LBA setting range : 0 to 999sec.)

OSet the Lock [Lol ]

Limit the change of SV and parameter.

(H)

oFF : Lock off Temp.

controller

L L. ! Lock the setting group 2
L C.2 : Lock the setting group 1 and 2

L T3 : Lock the setting group 1, 2 and setting value

mProper usage

1. Please beware not to exceed the rated specification of relay when using relay contact or it may cause a
fire with breakdown.
2. Please mount a surge absorption device at coil when controlling high—capacity power relay or a magnet,
the counter electromotive force can be flowed into the inside of the device for relay contact operation.
. Please install a power switch or circuit breaker in order to cut of power supply.
. The switch or a circuit breaker should be installed near by user for easy operation.
. Do not use this temperature controller as a Volt—meter or Ampere—meter.
. In case of using RTD sensor, please connect as 3—wire type and use 3 same thickness of lines when you
need to extend. It might cause the deviation of temperature if the resistance of line is different.
7. Please check the polarity and connect correctly when connecting RTD sensor to temperature controller.
NTC sensor is a non—polarity.
8. In case of making power line and input signal line close, line filter for noise protection should be installed

D U1 &~ W

at power line and input signal line should be shielded.
(Note) Please make sensor line shortly and use it because the narrow range of input correction range.
9. Keep away from the high frequency instruments. (High frequency welding machine & sewing machine,
high—capacity SCR controller etc.)
10. Please use AWG No. 12 to 28 for power input and relay output connection, fasten the terminal block as a
torque 0.3Nm.
11. Installation environment
(DIt shall be used indoor
@Pollution Degree 2
@Altitude Max. 2000m
@]Installation Category II
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TB42 Series

Dual PID control board type

mFeatures

®High quality and economical product
®Convenient organization of panel to use

®Dual PID control
®'Time reservation

manual before using.

Please read "Caution for your safety" in operation N
(H us

mOrdering information

8] [4] [2] -

Display

Relay output

SSR drive output

Current output(DC4—20mA)

PV Transmission output(DC4—20mA)

| 100—240VAC 50/60Hz

Control output

Power supply

el | =4 SR k2 =s)

Sub output

| EVENT1 output type

—_

Digit

| 2 Display
4 | 9999(4 Digit)

Item

¥ PV transmission output type does not have EVENT1 output.

mSpecifications

no

B | Temperature Controller Board

Model

TB42-14R TB42-14S | TB42-14C | TB42-14N

Power supply

100—240VAC 50/60Hz =10%

Power consumption

Approx. max. bVA

Display method

7 Segment LED display [Processing value (PV) : Green, Setting value (SV): Red]

Character size

W8XH10mm

Inout Thermocouple K(CA), JC) [Tolerance outer resistance is max. 100Q]
P RTD Pt100Q [Allowable line resistance is max. 5Q per a wire]
Relay 250VAC 3A 1la
SSR drive 12VDC £3V 30mA Max.
Controll G rrent DC4—20mA Load 6009 Max.
output
Transmission DC4=20mA,
load Max. 6002 for PV

Sub output

« Eventl output : Relay output (250VAC 0.5A 1a) -+ Event2 output : OK monitoring display by LED

Control method

ON/OFF control, P, PI, PD, PIDF, PIDS

Setting type

Front push buttons

Display accuracy

F.S £0.5% rdg *1 Digit based on SV or 3C Max.

Hysteresis

Adjustable 1 to 100C (0.1 to 100.0°C) at ON / OFF control

Proportional band(P)

0.0 to 100.0%

Integral time(I)

0 to 3600sec.

Derivative time(D)

0 to 3600sec.

Control cycle(T)

1 to 120sec.

Sampling period

0.5sec.

Dielectric strength

2000VAC 50/60Hz for 1 minute (Between input and power terminal)

Vibration

0.75mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours

Relay [Main output

Mechanical : Min. 10,000,000, Electrical : Min. 100,000 (250VAC 3A resistive load)

life cycle|Sub output

Mechanical : Min. 20,000,000, Electrical : Min. 200,000 (250VAC 0.5A resistive load)

Insulation resistance

Min. 100MQ (500VDC megger)

Noise strength

+2kV the square wave noise (pulse width : 1us) by the noise simulator

Memory protection

10 years (When using non—volatile semiconductor memory type)

Ambient temperature —-10to 50T
Storage temperature —-20to 60T
Ambient humidity 35 to 85% RH
Approval cmus
Unit weight Approx. 113.5g
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Dual PID Control Board Type

mConnections

#RTD(Resistance Temperature Detector) : DIN Pt 100Q , JIS Pt 100Q (3—wire type) #Thermocouple : K, J

TC A Q O
. ol d
- B
S s @ o SENSOR
®|d
+
SENSOR power [ P ® A\ source
ower| b 100—240VAC 50/60Hz
sub output [ [ |®@ S| EVENT1:250VAC 0.5A 1a
I: m ((® ._9|
. (6] e - - -
Main output :Zb :3 :}
I: ul{O) >—9| + + +
Relay output SSR output  Current output  Transmission output
(@) BT O |eCONTACT OUT: ®SSR OUT: Current OUT: PV transmission OUT:
/ 250VAC 3A1a  12VDC+3V DC4-20mA DC4-20mA
RESISTIVE LOAD 30mA Max. Load 6002 Max. Load 6008 Max.
(H)
Temp.
controller
mDimensions
®Display part ®Control part
\
‘ | ©- | D
= | E |
D I — |
o i | i
Ty ,k:::jj,::: :::: -4 . Ao O |
4 i 1 © 3 e e -2 ®
7S 1 }
A i
MD < | v |
o Y oA 1
T
52 =04 @ | R —
60 57 4—¢4
65
®Layout
60 65
|l ————m > r—>
‘ /'Y
§
H
o . Cable 20P g
@ Display part Length : 300 ¢
§ Control part ©

3 Cable length is 300mm.

% The size of board is based on user's application. (Customizable) .
(Unit : mm)
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THD Series

Indoor, Duct & Wall mounting type Temperature/Humidity transducer

mFeatures
®Compact design THD-DDL] THD-WDL]
®Built—in temp./humidity sensor a - L e
®7 Segment LED Display (THD-DD/THD-WD) """, = =« [ ‘i
®Various output modes = . | =
DC4—-20mA, 1-5VDC, RS485 (Modbus RTU) - oo & e
®Wide range of temp./humidity measurement S T ) R -
o | — = |
—-19.9t60.0C / 0.0 to 99.9%RH THD-R L |
®Communication speed : 115200bps y i
Please read "Caution for your safety" in operation THD-D[] '
manual before using. THD-W[]
@ Ordering information
THD| — [D| [D| [1] - .
B PT | Temperature sensor resistance value(PT100Q)
«| p1/c Temperature sensor resistance value(PT1008) /
Output x Current output(DC4—20mA)
utpu
C Current output(DC4—20mA)
\% Voltage output(1-5VDC)
T RS485 communication output(Modbus RTU)
Length of sensor pole Blank | Built=in
1 100mm
2 200mm
Display type Blank | Non—display type
D Display type
Mounting R Room type(For indoor)
D Duct mounting type
W Wall mounting type
Iltem I —
- - { THD | Temperature Humidity Double
1t is only for THD—R series.
mSpecifications
THD-R-C THD-D-[] THD-DD[I-[]
Model THD-R-PT THD-R-PT/C EB:E# THD-W[ - THD-WD[1-[]
. T 7Segment LED
Display type Non—indicating type display
- 3Digit for tempera
Digit —ture, humidity
Character size 10mm
Power supply 24VDC =10%
Power consumption Max. 2.4W
Measuring input (Bzﬁtnlgir:éﬁrsir) Temperature, Humidity (Built—in sensor)

Output  HemP- PT100¢ resistance value eDC4-20mA ®1-5VDC ®RS485(MODBUS RTU)
Humidity [ DC4—20mA " ' )
Measurement|Temp. -19.9 to 60.0T
range Humidity _ 0.0 to 99.9%RH (THD—R series is required to attend for using over 90%RH.)
Temp. Max. £0.8T —19.9t0 5.0C : Max. £1.0C, 5.0 to 40.0C : Max. =0.5C, 40.0 to 60.0C : Max. 1.0TC
%RH
100 +£10.0%RH
ol T5.0%RH
—

ol +4.0%RH
60 4 I [

Accuracy Humidity Max. =3%RH at SODto 70%RH 504 +3.0%RH

(at 25 to 45C) 404+
30T T4.0%RH
204+
ol +5.0%RH
+10.0%RH c
5 10 15 20 25 30 35 40 45 50 55 60
]
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Temperature/Humidity Transducer

m]Specifications

Model THD-R-PT THD-R-PT/C iEg:E:g I:B:SVDD__DD I:BZ\II)V%DD_—DD

Sampling period _ Fixed 0.5sec

Insulation resistance _ Min. 100MQ (500VDC megger)

Dielectric strength _— 500VAC 50/60Hz for 1 minute

Noise strength _ +0.3kV the square wave noise (pulse width:1xs) by the noise simulator

Vibration Mechanical _ 0.75mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for lhour
Malfunction _ 0.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 10minutes
Mechanical _ 300m/s? (30G) in X, Y, Z directions for 3 times

Shock Malfunction —_— 100m/s* (10G) in X, Y, Z directions for 3 times

Protection P10 | IP65 (Except sensing part.)

Ambient temperature —20 to 607 (at non—freezing status)

Storage temperature —20 to 60T (at non—freezing status)

Cable Terminal type 4P, ¢ 4mm, Length : 2m

Unit weight Approx. bbg Approx. 160g

3% The allowable impedance of current output is max. 600Q

mDimensions
oTHD-R-[1/ THD-R-PT / THD-R-PT/C #Mounting part

it ()
(Unit:mm) .

controller

di)
i
3

o0}
o
A\ 4
2—¢$3.5
eTHD-D[J-J/ THD-DD[I-[] oTHD-W[ -0/ THD-WD[I-J
72
Cable: B 58 Cable:
¢4, 2m
/ % Bracket
i) 4-¢5
S T M 2—M3 Tap
54 o
QO | M~ LHE.E % Y “S‘
|
| - |
100(%) 34 | 4116
i
% (k) See the ordering information to 3 |
select the one with 2 sensing poles. = BE
% See the ordering information about display 2 }
model, THD—DD[]—[], THD—WD[]—[]. !
I
|
$15
mConnections
OTHD-R Series
Display LED
H <«—— (2) RS485 communication address(Communication speed) setting switch(SW1)
WB‘— Terminal block
@,
& N— Jumper Pin(CAL) for setting the lower address
@ . .
=) .i“ (It is on back side of PCB.)
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THD Series

eTHD-R-PT/C oTHD-R-C,V, T ®THD-
A DC4—20mA 1-5VDC RS485
6] TEMPERATURE E— - —
B smeon ) '@ C®
E Pt100Q SIGNAL OUT E
4] B' (Temp.) (@ i#)
3] L- 24VDC(+10%) 2.4W
+ A DC4-20mA @j+
_ (Humi.)

"~ 24VDC(£10%) 2.4W

OTHD-D / THD-W Series

®Current output type

BIUGE}«—l
— 24VDC(+10%)
Brown

®\Voltage output type

Blue
— 24VDC(*+1
Brown @I+ 24w

R-PT
A
TEMPERATURE
SENSOR
B /' Pt100Q SIGNAL OUT
5

¢ Please note the terminal connection and be careful with power supply.

®Communication output type

ferminal DC4—20mA 1—svDC 253 (Temp. &
oupt | 2ddress  Black 3] iC) Black HO) Black[gl— "
:@ermmal Operation (Humi.) N (Humi.)

LED Blue

0%) — 24VDC(+10%)
+ 2.4W
Brown

2
-

— 3 Seperate the case cover only in case of setting
communication, the unit code, communication speed
with operation of the communication

setting switch.

m/Case detachment
®THD-R Series

Unscrew the bolt on the bottom of product and

oTHD-D / THD-W Series

Unscrew 4 bolts on the top of product and separate

the case.

separate the case.

(31

mFunctions

OVoltage output

It transmits current temperature/humidity to other equipments, PC or recorder and outputs 1—-5VDC. 1VDC
output represents —19.9C of temperature and 0.0% RH of humidity, 5VDC at 60T of temperature and 99.9%
RH of humidity. The temperature and humidity output are separated and the resolution is divided as 1,000.

OCurrent output

It transmits current temperature/humidity to other equipments, PC or recorder and outputs DC4—20mA.
It outputs DC4mA at —19.9C of temperature and 0.0%RH of humidity, DC20mA at 60.0C of temperature
and 99.9%RH of humidity. The temperature and humidity output are separated and the resolution divisible

by 1,000.
OTemperature sensor output(Pt 1002 resistance value output)

It transmits current temperature/humidity to other equipments, recorder or thermometer.
It outputs 100Q at 0C and 119.40Q at 50C. (TCR=3850 ppm/TC)
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Temperature/Humidity Transducer

ORS485 communication output
It is used to transmit current temperature and humidity to other equipment.
eInterface

Standard EIA RS485

Number of connections 31, It is available to set address 01 to 31

Communication method Half Duplex

%1t is not possible to change parameter related

Synchronous method Asynchronous type to communication of THD under the
Communication distance| Within max. 800m communication with high order system.
Communication speed 1200 to 115200bps (Available to set) #Match the parameter of THD communication
Start bit 1bit (Fixed) to be same as the high order system.
Stop bit Toit(Fixed) %1t is not gllowed to set overlapping

- - - communication address at the same
Parity bit None (Fixed) L .

- — communication line.

Data bit 8bit(Fixed) #%Please use a proper twist pair for RS485
Protocol Modbus RTU communication.

®Application of system organization
GND

V(12—-24VDC)
RS232C RS485 —— Terminal resistance
XD — RxD BC) ¢ B!  Thp
TXD — TxD —g AN [\ [ ¢ #31 )
GND—GND \/ R Al+) Temp.
controller
ASEgeC Cadle gy, [[AH) BO|[AH) BE) A(+) B(-)
THD THD THD
Computer #01 #02 | | #30

# 1t is recommended to use communication converter, RS232C to RS485 converter (SCM—38]I, sold separately),
USB to RS485 converter (SCM—US48I, sold separately).

OCommunication control ordering
®The communication method is Modbus RTU (PI-MBUS—-300 REV.J).
®After 0.5sec. of power supply into the master system, it starts to communicate.
®]nitial communication will be started by the master system. When a command comes out from the
master system, THD will respond.

[ %) 8 ) 7))
ko) o | S © %)
ols| o2 Oflg| @
o = 3 2
C|T| O c | O
21s|c|5|e 2 Il e =l K
NS A H S
Sl5|s ElR Slsl sl S|z
Master |<|O|®d |z |O I|O|n|T|O
o : o 1
o ' 9 i
E : : ° g o : ¥ A — Min. 0.5 sec. after applying power
' ' ' = |© ' Cy- . .
THD : ; 2lE=E|— : B — Within (Communication speed X 10) X 10
1 ] ] 3 g g %:) 1 EX 1 9600bps=960cps=1.04ms X 10
LA LB .< oo OI C ! #C — Min. (Communication speed X 10) X4
VA ' ' ' i

eCommunication command and block
The format of query and response
Query

|Address code | Command | Start address | Number of data ‘ CRC16 |

Calculation range of CRC16

=~ =

(DAddress code : The address code is for identifying THD by Master system and able to set 01H to 1FH.

@Command : Read command for input register.

(@Start address : The start address of input register to read (Start address), it is available to select 0000 and 0001
for start address. 16 bit data in the address 0000 indicates temperature value, 16 bit data in the
address 0001 indicates humidity value.(Refer to Modbus Mapping table.)

@Number of data : The number of 16 bit data from start address(No. of Points) It reads 2 of 16 bit data when start

address is 0000 or reads 1 of 16 bit data is available when start address is 0001.

B®CRC16 : Check Sum which checks the whole frame and it is used for more reliable transmit/receive to check the

error between transmitter and receiver.
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THD Series

Response

|Address code | Command | Number of data | Temperature data | Humidity data | CRC16

|‘ Calculation range of CRC16 ‘|

(DAddress code : The address code is for identifying THD by Master system and able to set O1H to 1FH.
@Command : Read command for input register.
@Number of data : The number of 8 bit data to send from start address (No. of Bytes)
It reads 4 of 8 bit data when start address is 0000 or reads 2 of 8 bit data is available when start address is 0001.
(Refer to MODBUS Mapping Table)
@Temperature data : To get a current temperature value, divide read value by 100.
Ex)When read data is 0x09B6, decimal value 2486, the current value is 2486/100=24.86C.
(®Humidity data : To get a current humidity value, divide read value by 100.
Ex)When read data is Ox12FE, decimal value 4862, the current value is 4862/100=48.62%RH.
®CRC16 : Check Sum which checks the whole frame.(Refer to L—35 for CRC16 Table.)
®Application
(Query) : Address code (01), Start address(0000), The number of 16 Bit data to read(2) Check Sum(0x71CB)

01 04 o0 | 00 00 [ o2 71 | CB

Address Start address Amount of data CRC16
Command

code High | Low High | Low Low | High

(Response) : Address code(01), The number of 8 Bit data to read(4), Temperature (0x09B6), Humidity (Ox12FE)
CRC Check sum(0x94DE)

01 04 04 09 | B6 12 | FE 94 | DE
Address| Reponse Amount Temperature data Humidity data CRC16
code |command| of data High | Low High | Low Low | High

®Error processing(Slave — Master)
1. Non—supportable command
01 81 01 81 | 90
Address code| Response command | Exception code CRC16

% Set a received highest bit and send it to response command and exception code O1.
2. The start code of queried data is not matched to the transmittable code

01 81 02 81 | 90
Address code| Response command | Exception code CRC16

¥ Set a received highest bit and send it to response command and exception code 02.
3. The number of queried data is bigger than transmittable one

01 84 03 X | X
Address code| Response command | Exception code CRC16

% Set a received highest bit and send it to response command and exception code 03.

4. Abnormal processing for a received command
01 84 04 X | X

Address code| Response command | Exception code CRC16

% Set a received highest bit and send it to response command and exception code 04.

OChange the communication speed(THD-R Series)
1)Set SW1 to O and apply the power.
2)Operation LED is flashing.
3)Set a communication speed after choose SW1 within the range 1 to 8 and hold it for 3sec.
4) After set a communication speed, LED will be ON.
#Factory default communication speed is 9600bps (SW 1:4) for communication speed.
#In order to change the communication speed, please turn off the power and repeat step 1) to 4).
% Setting table of communication speed (bps).

Communication speed(BPS)

1200 o
2400
I —|— Switch setting

4800 communication
9600 address(SW1)
19200 5o
38400 (alo1 [ fam—
57600
115200 <Inner PCB of THD—R> <{Inner PCB of THD-DL[J, THD-W[1]>

»
2

Switch setting
communication
address(SW1)

O|N[OO|OfB|jwW|IN|—
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Temperature/Humidity Transducer

OChange the communication address(THD-R Series)
1)Set CAL Jump pin and SW1 at new address, apply the power.
2) The communication address is changed automatically.
#Factory default communication address is 01. (SW1 : 1, CAL Jump pin : Open)
#1In order to change the communication address, please turn off the power and repeat step 1) to 2).
¥ Setting table of communication address

CAL Pin SWi1 Add no. CAL Pin SWi1 Add no. S .
it tti
OPEN 1 01 SHORT | 0 16 |0 | e e
OPEN 2 02 SHORT 1 17 address(SW1)
OPEN 3 03 SHORT 2 18
OPEN 4 04 SHORT 3 19 oA Setting terminal for
OPEN 5 05 SHORT 4 20 g lower address
OPEN 6 06 SHORT 5 21 =) —D
OPEN 7 07 SHORT | 6 22 _ﬁ_
OPEN 8 08 SHORT 7 23 <Inner PCB of THD—R> —r T —rT
OPEN SHORT
OPEN 9 09 SHORT 8 24 /O O\
OPEN A 10 SHORT 9 25 Switch for setting
CALOd communication

OPEN B 11 SHORT A 26 [m] address(SW1)
OPEN C 12 SHORT | B 27 O Setting terminal for .
OPEN D 13 SHORT C o8 lower address(It is on controller

a soldering side.)
OPEN E 14 SHORT D 29 % o
OPEN F 15 SHORT E 30 8D

- - - SHORT F 31 \ f
<Inner PCB of THD—DLJ, THD—-W[I>
OMODBUS Mapping Table
ADDRESS ITEM REMARK

30001 (0000) Temperature value |Temperature value *0.01
30002(0001) Humidity value Humidity value *0.01

¥ Visit our website (www.autonics.co.kr) to download monitoring program for RS485 communication output.

m|Caution for using

. After checking the input specification, terminal polarity, connect the wires correctly.
. Do not connect a wire, examine and repair when the power is applying.

. Do not touch the temperature/humidity sensor module.

. Please use THD—R series as wall mounting type.

. Caution for cleaning

DUse dry towel

@Do not use acid, chrome acid and solvent but alcohol.

O &~ W N

@) Clean after turn off the power and turn it on 30 min. after.

. Be sure that metal dust and wire—dregs are not flowed in the unit.

. Connect the wires after checking polarity.

. Please use separated line from high voltage line or power line in order to avoid inductive noise.

© 00 N O

. Keep away from the high frequency instruments. (High frequency welding machine & sewing machine, big
capacitive SCR controller)

10. The switch or circuit breaker should be installed near by user for convenience.

11. Installation environment

(DIt shall be used indoor

@Altitude Max. 2000m

@ Pollution Degree 2

@®Installation Category 1I
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T4WM

Automatic switching function of 5 point temperature indication

mFeatures

®Indication type only

®High accuracy measurement : F S =0.5%

®5 Point temperature measurement

® Automatic or manual display of temperature in each point

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

mOrdering information

T{|4||W||[M|—[N|3|IN|IP|4]||C

Autonics

Control output

Power supply

Control method

Input

Size

Digit

Item

Unit -
CLI e
0 -99.9 to 199.9
Temperature range 4 0 to 399
5 0 to 500
C | 0to 1200
Sensor input type P P1100%
J J(IC)
K K(CA)
I N | No output |
| 3 | 110/220vAC 50/60Hz |
I N | No control |
| M | 5 Point Indicator |
| w | DIN w96 > H48mm |
| 4 | 9999(4 Digit) |
I T | Temperature Controller |

% Please check the range of temperature when select model. (Refer to H-122 page)
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5 Point Input Type

mTemperature range for each sensor

Model T4WM
Sensor input Thermocouples RTD
type J(IC) K(CA) Pt100Q
° e IS
1000
Standard ggg 500
scaling 400 399°C
range 200 199.9C I
100
: |
100 “§9°9%
mSpecifications
Model T4WM
Power supply 110/220VAC 50/60Hz
Allowable voltage range 90 to 110% of rated voltage (T';)mp_
Power consumption 3VA conticliey
Display method 7 Segment LED display
Character size W9.8XH14.2mm
Display accuracy F-S £ 0.5% rdg £1digit
Input sensor Thermocouples : K(CA), J(IC) /RTD : Pt100Q
Input line resistance Thermocouples : Max. 100Q / RTD : Max. 5Q per a wire
Available sensor quantity Thermocouple : Max. 5pcs / RTD : Max. 5pcs
Insulation resistance Min. 100M& (at 500VDC megger)
Dielectric strength 2000VAC 50/60Hz for 1 minute
Noise strength +1kV the square wave noise (pulse width : 1gs) by the noise simulator
Vibration Mechanical 0.75mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 1 hour
Malfunction 0.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 10 minutes
Shock Mechanical 300m/s? (Approx. 30G) 3 times at X, Y, Z direction
Malfunction 100m/s? (Approx. 10G) 3 times at X, Y, Z direction

Ambient temperature —10 to 50 (at non—freezing status)
Storage temperature —25 to 65T (at non—{freezing status)
Ambient humidity 35 to 85%RH
Unit weight Approx. 322g

mFront panel identification

Position indicator
(LED ON)

[ T[T ]

AUTO/MANUAL indication LED AUTO /
(LED ON:Auto selection, —
LED OFF:Manual selection)

Auto time adjuster(1 to 10sec.)
Process value(Display) —

O3 I— AUTO/MANUAL mode
selection switch
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T4WM

mConnections
+ 1 - - 2 + + 3 -
T.C | Y || 4 T.C | M |T.C
rTD [ )@? RTD l_@ -
A Bl BB B A A B B
Y Yy Y Y Y
9 10 11 12 13 14 15 16
1 2 3 4 5 6 7 8
A Bl Blfe B A 220VAC 110VAC 0V
50/60Hz 50/60Hz
RTD™ 3va 3VA
RTD
T.C T A A TT.C
! 4 - 5 i /\ sOURCE
#RTD(Resistance Temperature Detector) : Pt 100Q (3—wire type), Thermocouple : K, J
mDimensions

®Panel cut—out

Min. 116
e
ol <
Yo}
< 2
S I~ &
A,
¥ (Unit:mm)
mMode selection
OManual selection and Automatic selection OAuto function
Manual Select switch Auto ®Lach temperature of sensor will be displayed
. automatically for setting time of auto time.
sensor number is , Auto lamp W_'” be ® Auto time can be adjustable from O to 10sec.
flashed when press it S T ON by pressing oWh . o f .
(Auto LED : OFF) for 3sec. then run en 1t operates as automatic function, auto
LED will be ON .
OManual function

®Each time the switch is pressed, the LED of mSelection of InpUt sensor number
selected sensor number is flashing and display

by internal DIP switch
shows the temperature of that sensor.

Max. 5 different sensors can be connected but do

not use thermocouple and Pt100&Q together.
Sensor

2 3 4

3 2 1 3 2 1

I 2 % i P
GOLR

OFF

= mMemory protection

Sensor

When the power fails, the data value will be
protected for 3 months.

\ \ \ (The battery must be charged fully.)
® ® ®

Autonics
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Technical Description

mTemperature control configuration example

The following example describes the basic configuration for temperature control.

*Thermocouple
«Platinum resistance

<«—  thermometer

*Magnet *Thermistor
*Relay output *SSR
#Voltage output :g?e\zfrrlcczgﬁizller ®Temperature sensor
*Current output Consists of an element
l protected by a pipe.
H Use it to locate this element
Controller cater where temperature control
Control signal @ is required.
-
Controlled subject
Feed back
eTemperature controller eController
Controls by receiving electrical signal input from Controls by heating or cooling. For example, a
temperature sensor and comparing the setting magnetic switch which opens/closes current for
temperature value to provide adjustment signals supplying heater or a solenoid valve which supplies §g)
for the controller. the fuel. Sontraller

mOptimal temperature control

Optimal temperature control is that there is no overshoot, no hunting, no late response, and no influences
on any external disturbances like figure (3). However, due to the characteristic of a controlled subject,
optimal temperature control is hard to be realized. The fast response causes overshoot or hunting,
reversely the slow response causes lots of time to reach the setting value.

However, depending on the application, the desired control is different; like figure (1) fast control
with overshoot, or figure (2) slow control without overshoot is able to be the desired temperature
control. Therefore, optimal temperature control is various from application, and purpose. The figure
(3) may be the general optimal temperature control.

(I)Fast response (The temperature  (2) The response that is slow in (3)Optimal temperature control
stabilizes after overshooting reaching the set point.
several times)
Temperature Overshoot Temperature Temperature
/ Hunting .
Setting » /\v/ Setting » Setting »
value Transient Steady state value \(/glL\J/?
(S.V) state (Static (8.v) :
(Dynamic characteristics)
characteristics)
fime Time Time

m|Characteristics of the controlled subject

For the optimal temperature control, it is required to understand the thermal characteristics of the
controlled subject before selecting a temperature controller or a temperature sensor.

The ease of heating depending on the capacity of the controlled subject (an

g _| Heat capacity electric furnace, etc)
o3
8a Statiq . The heating capability depending on the capacity of the heater
- characteristics
273
=[]
52 Dynamic Th . h <tics in the initial heati
g g — characteristics e transient response characteristics in the initial heating
6 O
2 External The causes of temperature changes such as opening/closing the furnace door,
disturbances entering/exiting contents, or changing of ambient temperature

Avtonics H—124



Technical Description

mTemperature control operation and characteristics

Operation Advantages Disadvantages

* Easy to control

ON/OFF control « Offset does not occur

e Overshoot and hunting occur

Proprtional . Loss overshoot and huntin * It takes time for the stable control
control(P) & |« Offset occurs

* [t takes more time for the stable control than
* Removes offset proportional control (P) (I control shall be used
with P control.)

Proportional
Integral control (PI)

Proportional * Fast response to external « It cannot be controlled by itself.
Derivative control (PD) disturbances (D control shall be used with P control.)

e [t is able to get an excellent
control characteristics

PID control * [t needs to set PID parameter.

OON/OFF control

If the present value is lower than the setting value, the Temperature

output is turned ON and the heater power is supplied. If ‘Overshoot Process value(P.V)

the present value is higher than the setting value, the N Hunting
output is turned OFF and heater power is shut off. ON/OFF

control operation is to ON/OFF heater power by comparing Sve;mg
the present value and the setting value. Like figure 1, (s.v)
exceeded temperature rise at start is overshoot, and the

constant cycle based on the setting value is hunting.

Therefore, ON/OFF control operation is not appropriate on L
to optimal control due to overshoot and hunting. Output - | |

> Time

(Figure 1)

Temperature

® Hysteresis )

For ON/OFF control, when ON, OFF control operates

only at the setting value, output has oscillation and is 100.4°C

subject to noise. Therefore, it should have ON, OFF 100.0C 7 ™~ //IHysteresis

section to operate ON, OFF at this section like figure 99.6C

2. This section is called hysteresis. For a freezer, /

hysteresis should be large enough because repeated > Time

ON/OFF control is hard on a compressor.

EX> If a temperature controller with temperature range Output OFF

of O to 400TC has 0.2 hysteresis (D=F.S 0.2 to 3%), (Figure 2)

hysteresis (D) is 0.8 C. If the setting value is 100C, the

output is OFF at 100.4C and it is ON at 99.6C.

ON

100%

% Proportional band
50% (P.B)

Control output

OProportional control (P control) oo

Proportional control (P control) has control output which OFF
is proportional to deviation from the present temperature ‘ >
to the setting value in the proportional band to the setting Setting value(S.V) Temperature

value. Before the present value reaches A position, control
output is ON at 100%. When the present value exceeds Temperature Offset

A position (lowest level of proportional band), the control } process value(P.V)
output repeats ON/OFF operation in the proportional control Setting | [ i """"" IProportional
cycle. \</gt\1/? '"" ""'"_:"_:’""?"_"_". band (P.B)
S A bosiiion

When the present value reaches setting value, control
output is 50% and ON/OFF time ratio is 1:1. (If the present
value exceeds the setting value, ON time of control output
is short and OFF time is long.) SURSLR LRSS

ON =
P control minimizes hunting of ON/OFF control. However, Output - L [ [ [ [ O

P control has long time to reach the set value and offset. T:Proportional control cycle

> Time
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Technical Description

» Wide proportional band is set
Present value takes long time to reach the set value and
has wide offset because control output operates ON/OFF at
the below setting value.

* Narrow proportional band is set
Present value takes short time to reach the set value and
has hunting because control output operates ON/OFF
approaching the setting value.

o Offset
In proportional control, there is certain error despite stable
operation status by the heat capacity of controlled subject,
or the heating capability. This error is offset which occurs
only in proportional control and is adjustable by reset volume.
PID control removes offset automatically.

®Proportional control cycle and time-proportioning
control
In the proportional control, control output with relay, SSR is
turned ON for a set time period and is turned OFF for the
left time. This set time period is proportional control cycle
and this control operation is time—proportioning control.

% Control cycle is fixed to 20 sec. in standard temperature
controller.

¥ Control cycle is flexible to be changed from 1 to 120 sec.
with PID temperature controller.

OProportional integral control (Pl control)

Integral action automatically adjusts the offset of proportional
control to control stably at the setting value. However, it takes
long time to stabilize the temperature changes about the external
disturbances. Integral action cannot be operated by itself, it
shall be operated with P control.

* The shorter reset time, the stronger integral action is. It
adjusts offset for shorter time but causes hunting.

* The longer reset time, the weaker integral action is. It takes
longer time to remove offset.

T

Temperature
A Narrow proportional band
/ (Hunting occurs)

Setting
value ™ Offset
(s.v) / \ 4

\ Wide proportional band
(Offset increases)
» Time
Temperature
1 Offset
|

Setlting & —IProportional
value © band(P.B)
(S.v) il ?

> Time
Temperature
Process value(P.V)

Setting Proportional
value ' band(P.B)
(S.V) :

; : ; : : > Time

ﬂ

OutputC?F’\": ,_l

#T:Proportional control cycle

Temperature

A
Setting

3

Offset

y

value ™|
(S.V)

AN

Proprtional +

Integral control(PI)

Proprtional

control(P)

» Time

Temperature

A

Settmg>

value
(S.V)

3

/ A short integral time is set

A long integral time is set

» Time

Pl action

(A short integral time is set)

/

Deviation 0
®Reset time /
Reset time, the unit of intensity of integral action, is the taking _Plaction
. L. . . . (A long integral time is set)
time to coincide with the control output of integral action and
the control output of proportional action. Too short integral
time causes the strong integral action and hunting. 3
Y P action
Control v
OUtDUt < »
T1 T1, T2
(A short integral time is set)| :Reset time
b T2
(A long integral time is set)
Avtonics H—126
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Technical Description

OProportional derivation control (PD control)

Temperature

Comparing with proportional control, proportional derivative A Differential (PD)
control has fast response to temperature changes about the Sveglt&’;% '/
external disturbances. Derivation control adjusts with the (8.v) /’W
control output which is proportional to the slope of External Proprtional
temperature changes. Therefore, derivation control stabilizes disturbance  contro(P)
the temperature changes with high control output to the -
. > Time
external disturbances.
Temperature
* The shorter rate time, the weaker derivation action 1 A long derivative time is set
responds slowly to external disturbances. Therefore, it Setting \’\
takes longer time to reach the setting value but there is no value ™ W
hunting. 8.v)
. . . . A short derivative time is set
* The longer rate time, the stronger derivation action
response quickly to external disturbances. Therefore, it - Time
takes shorter time to reach the setting value but it is easy
to occur in hunting. Deviation 0
®Rate time PD action
Rat.e tirpe, the gnit. of ir}tensity of derivative action,.is t.he (Along rate time is Set,),_.‘—--,gt;';miom(A short
taking time to coincide with the control output of the derivative rate time is set
action and the control output of proportional action when the i / P action
deviation is ramp type. | ©TTTT =T — ~ D2 action
= — - — — - D1 action
Control 0 y
output < >
To1
(A short rate time is set) *To1, To2':
< Rate time

Y

To2
(A long rate time is set)

OPID control (Proportional + Integral + Derivation control)

PID control combined with proportional, integral, and derivation control modes has good control output to a
controlled subject which has delay time.

PID control does not have overshoot and hunting of proportional control (P control), adjusts automatically
offset of integral control (I control), and has fast response to external disturbance with derivative control
(D control). As the result, PID control is realized optimal temperature control.

Temperature Temperature Temperature
A A A
Setting Setting Settin
> Jp
\(/SlL\J/e) v value value V
. (S.v) (S.V)
»>Time »Time »>Time
Proprtional control(P) Integral control(PI) Derivative control(PD)

Temperature
A

Setting p|
value
(s.v)

>Time
Optimal temperature control(PID)
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Technical Description

mControl outputs
ORelay output

Relay output is used to operate built—in relay

contactors to become on/off in order to handle

controlled object.

®The rated specification of relay is under 250VAC
3A (resistive load). If using the load over the rated
specification, it might cause contact disposition,
contact failure or relay breakdown.

®FElectrical life cycle of relay is min. 100 thousand
times, mechanical life cycle is min. 10 million times
(250VAC 3A at resistive load).

®Lven if a condenser (0.1y4F rated voltage 2kV) for
absorbing spark in attached to built—in relay, it
generates a leakage current that makes relay
does not work properly in case the load resistance
is too low. In such condition, remove built—in
condenser.

®]n case controlled object has fast heat response
characteristics so that it is required to make
control period short, it is recommended to select
SSR drive output.

OSSR drive output

SSR drive output provides DC voltage as an output

in order to operate SSR (Solid State Relay: Non—

contact relay). In general, relay having larger load

current has bigger body and generates more noise;

in addition, life cycle is also shortened due to

frequently generated arc. In this case, by using

SSR this size gets smaller and semi—permanent life

cycle.

®Use 4—30VDC input voltage type of SSR since
the temperature controller outputs max. 12VDC

20/30mA or max. 24VDC 20mA depending on

models.

®Unlike other relay switches, SSR made up of
semiconductor has fast response time.
When fast response needed, set control cycle (t)
as short as possible (approx. 2sec.).

® Air cooling of semiconductor device (triac, etc.) is
the most important for SSR. Equip standard
radiator grille and install in an airy place.

®]f relay get damage, built—in semiconductor
device (triac, etc.) causes short—circuit. To
prevent a fire caused by short—circuit, insert a
fuse into load.

®In case of using SSR for other purpose, make it
operate within an rated current.

OCurrent output(DC4-20mA for temperature
control)

A current output is a control output used to drive
an external power controller (SCR UNIT), control
valve, etc.

It is also called analog output, and the output is
stable and does not have rapid change, and it can
process a stabilized control. DC20mA (100% of
manipulate variable) comes out when it is under
the lowest limit of proportional band, DC12mA at a
setting value, DC4mA (0% of manipulate variable)
when it is beyond the upper limit of the band.

ODC4—20mA current output cannot be used for
other function, and must be combined with power
controller, electric valve, etc.

®DC4—20mA current comes out from controller
through constant—current circuit. There are no
current changes when load resistance is under
6008, but when it exceeds 600Q, current change
appears.

®Please note that a output operation indicator does

not work when it is on current output.

®]t rarely stand on zero or 100% of output because

its output volume is consistently changed.
Therefore, LBA, an abbreviation for 'loop burnout
alarm', is not available. (Only for TZ/TZN)

20mA

12mA

Control output

4mA

0 — —
Low limit Setting value(S.V) High limit
Temperature

Proportional band(P.B)

OPV transmission output(DC4-20mA)

It is not for controlling but for transmitting PV that

converted to DC4—20mA to outside.

Combine this transmission output with recording

instrument or PC to get exact thermal data. Even

though output current is constant, fluctuation in

output can be with excessive load resistance. (load

resistance : Max. 600Q)

(PV transmission output for TZ/TZN)

®DC4—-20mA proportionally released within the
limit temperature values, FS—H and FS—L have
set in Parameter?2.

®DC4mA produced at the temperature of FS—L set
value.
DC20mA produced at the temperature of FS—H
set value.

®Only PV transmission output function built—in
model has FS—L and FS—H step in Paramter?.

®Resolving power is 16mA/1600.

A
20mA

Divided into
4mA 1600

Control output

> Temperature
A

Low limit(FS—H)

A

High limit(FS—L)

ORS485 communication function(TZ/TZN Series)

It is used on the purpose of transmitting PV, setting

PV to an external equipment.

@It can be set at bps, Adrs parameter at the setting
group 2.

®bps setting : 2400, 4800, 9600bps

®Start bit (1bit, Fixed), Stop bit (1bit, Fixed) Parity
bit (None, Fixed)

®Adrs setting : 1 to 99

Autonics
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Technical Description

mGlossary

ODeviation
It means the deviation of the controlled value from
the setting value.

OBurn out function
Output turns OFF when sensor is disconnected.

OThermal response

It is the thermal response time of heater and is

percentage constituents.
Fall time
Thermal response = ——— - X 100(%)
] ] Rise time+Fall time
OLinearize

Non—linear response to changing temperature
needs to be revised and this modification is called
linearize. Uneven gradations to linearize analog
temperature controller, linear analyze circuit to
linearize digital switch type temperature controller.

mTemperature sensor

Temperature can be simply classified into two groups,
contact and non—contact. Most of sensors such as
platinum resistance thermometer, thermistor,
thermocouple, etc. are contact temperature sensors,
and it literally contacts with object to infer the
temperature.

OPlatinum resistance thermometer
(RTD:Resistance Temperature Detector)
The electrical resistance of the metal used by platinum
resistance thermometers has a fixed relationship to
the temperature. Therefore, a platinum wire is used
for the resistor. The most reproducible temperature
sensor, platinum RTD has a near linear positive
temperature coefficient from —260 to 630C. In this
reason, RTDs are used as industry standard.
Sensor is put in protecting tube charged with insulation
and widely used for dyeing, physical/chemical
appliances, controlling processor, but it is somewhat

expensive.
eStandard Platinum Resistance Thermometer
Symbol Resistance
Pt100 1008
Pt50 508

¥ Resistance is specified by its value at 0C.
% Resistance fluctuation per 1C
* DIN Pt(the German Institute for Standardization)
2 0.385Q/C
+ JIS Pt100(Japanese Industrial Standard) : 0.3916%./C

OThermistor

A thermistor is a semiconductor device with an
electrical resistance that is proportional to temperature,
and there are two types, PTC (Positive Temperature
Coefficient) and NTC (Negative Temperature Coefficient).
It is mostly used for assembling machines, inexpensive
and small. But they are incompatible and non—linear.
And so circuits cannot be used for an industrial
purpose or in circumstances where compatibility with
sensor is required. NTC is used for temperature
sensing/ controlling, liquid/wind/vacuum level
detecting, inrush current preventing, retardation
element, etc., and PTC is for motoring, degaussing,
heating a fixed temperature, overcurrent device, etc.

OThermocouple

Thermoelectromotive force is provoked when
providing temperature for the junction of the difference
metals which is joined and welding.
This thermoelectromotive force has the certain value
depending on temperature changes. Thermocouple
sensor is generally used for industrial use such as
the steel, power plant, or heavy chemical industry.
However, thermocouple’ s accuracy is not higher
than platinum RTD and thermocouple is able to be
expensive than platinum RTD because thermocouple
requires compensating lead wires.
* Depending on the kind of metal, thermocouple has
different thermoelectivemotive force.
% Material codes and temperature rage.

* K(CA): =100 to 1300TC + T(CC): —200 to 400C

«J(IC) :0to800T *S(PR) : 0to 1700C
*R(PR): 0to 1700C * N(NN): 0 to 1300C
*E(CR): 0to 800C s W(TT): 0to 2300C

*Former models name in parenthesis.

eSheathed thermocouple

Sheathed thermocouple consists of sheath, and
sealed insulator of high magnesium with element
wire. Sheathed thermocouple has fast response of
temperature changes, high resistance, high
corrosion—resistance, and high pressure—
resistance.

* Grounded

Grounded type which is welded element wires
and sheath directly has fast response. It is suitable
to measure high temperature and pressure. However,
it which is non—insulated has a limit on various
applications.

Insulator Element wire

L ¥
Sheath

e Ungrounded

Ungrounded type which is completely insulated
between element wires and sheath has slow
response. However, it has small impact on external
factors such as corrosion, high pressure, or high
temperature. Due to this reason, it is suitable for
prolonged use.

Insulator  Element wire

S

* Exposed

Exposed type which consists of exposed element
wires to the sheath has the fastest response among
three sheath types. However, it which has low
mechanical intensity is not suitable for corrosive,
high pressure, or high temperature environment.

Insulator Element wire

I y s |

Sheath
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oCold junction compensating circuit

When connecting a thermocouple and input terminal
of temperature controller, thermoelectromotive
force is provoked on a point of contact between a
thermocouple and input terminal metal. The
thermoelectromotive force causes a temperature
error, and for correcting this the temperature of
the point should be maintained OC.

However, it is hard to be maintained at 0C. Because
of this reason, the point of contact has an individual
temperature sensor to detect the temperature of
the point. Sensing circuit subtracts this temperature
for correcting error, and this circuit is called cold
junction compensating circuit. Most of temperature
controllers have integrated cold junction
compensating circuit.

eCompensating lead wire

These are compensating lead wires used when the
temperature measurement point and the temperature
controller are far apart.

1)Purpose of compensating lead wire using
The principle of thermocouple temperature sensor
is that after joining and welding two difference
metals, thermoelectromotive force is provoked
when providing temperature on the junction.
Thus, in case of the distance between the
thermocouple and the temperature controller is
too long, compensating lead wires are required.
Using normal wire extension can cause an error,
because a connecting point could be another
sensor. For this reason, consider the construction
and resistive value. The compensating lead wires
consist of materials that match the potential
difference of the thermocouple to be use.
2)Polarity of compensating lead wire

There are two wires, red color wire for phases
and blue one for neutral (white or black). Please
note that, if compensating lead wire polarity is
unmatched, it generates error.

Ex)Use K type thermocouple compensating lead
wire for K type thermocouple.

---E TRd M +
—  White *>.
=== @O

Temperature  Compensating Temperature
controller lead wire sensor
=== +
=== — >.
Temperature A
controller Nor Temperature
sensor

a connecting point
becomes a temperature sensor,
that generate an error.

Technical Description

mProper usage
OCaution for using(Common features)

®Use the regulated compensating lead wire only.
Because a connecting point where normal wire
and thermocouple wire joined together could be
another sensor, using normal wire for extension
can cause an error.

@3 —wired circuit connection is required for RTD
sensor. Compensating wire that is the same length
and diameter as the sensor wire is compulsory in
using RTD sensor.

Two different metal wires cause two different

temperature values.

DInput signal wire is needed to be placed in an
area that does not get much noise from wires
around such power, loads, etc.

@]If it is unavoidable for input signal wire to be
placed near power line, line—filter capacitors are
required to be set at power line of controller,
and use shield wire for signal input line.

@Avoid using near devices that make high
frequency noise (high frequency welder/sewing
machine, large—capacity SCR controller).

OSimple "error" diagnosis

®Incorrect temperature indicated,
Inspect input part in priority in this case.
To find out at which part has problems if using
thermocouple, disconnect the sensor from input
terminal and check if it shows the room temperature
on the display. And also, if using RTD type, make
sure that if all the wires are 3—wired, the same
diameters. Using 2—wired or 3—wired that different
diameter, temperature deviation occurs.

®Controlled temperature differs from SV when
operation finished,

Thermal response time of heater or controlled
subject could be the problem in this case.
Rearrange Reset VR on the front side of controller
so that the deviation disappears.

®(scillating output relay
Which happens when back electromotive force
generated from external magnet S/W comes in
through power line or strong high—frequency device
is being used nearby.
Be far away from high—frequency devices. And
stay two power lines, magnet S/W power's and
controller's, apart from each other. If it is hard to
rearrange track, add mylar condenser, 0.14/600V
or 1pF/600V, on power terminal of external magnet
S/W to remove oscillating.

®Being observed right temperate in a room temperature
but wide temperature deviation occur in high
temperature, check out if the sensor type is
correspond with temperature controller. (It can be
the problem of sensor characteristics)

Autonics
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TK Series

High function/High performance PID control
mFeatures

®Super high—speed sampling cycle (10 times faster compared to existing models)
: 50ms sampling cycle and £0.3% display—accuracy.
®Improved visibility with wide display part and high luminance LED
®[igh performance controlling with heating/cooling control
and automatic/manual control modes
®Communication function supported
- RS485 (Modbus RTU)
®Allows parameter setting and monitoring by USB port of PC
conly for using DAQMaster or USB to Serial converter
(SCM—US, sold separately)
OSSR output/Current output selectable
®SSRP output (standard/phase/cycle control selectable)
®[{eater burn—out alarm (C.T input) (except TK4SP)
(% CT, purchase separately)
®Multi SV setting fuction (Max. 4) — selectable via digital input terminals
®)Mounting space saving with compact design
- downsized by approx. 38% (60mm) in depth compared to existing models
®Multi input / Multi range

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

(To be certified soon)

mUser manual

®Visit our web site (www.autonics.com) to download user manual and communication manual.
®User manual describes for specifications and function, and communication manual describes for RS485

communication (Modbus RTU protocol) and parameter address map data.

mIntegrated device management program(DAQMaster)

®DAQMaster is a integrated device management program for Autonics TK series providing GUI control
for easy and convenient management of parameters and multiple device data monitoring.

®Visit our website (www.autonics.com) to download user manual and integrated device management

program.
< Computer specification for using software > < DAQMaster screen >
ltem Recommended specification ;
Processor IBM PC compatible computer with Intel Pentium III or above

Operating system

Windows 98 / NT / XP / Vista / 7

RAM Over 256MB

Hard disk Over 1GB of available space
VGA Over 1024 X768
Others RS232 serial port, USB port

Autonics




High Function/High Performance PID Control

mOrdering information

[7|[4][s] - [1][4][R]
OUT2 control
output (%3) Standard| N | None #Select in case of standard control(Heating or Cooling)
Heating &| R |Relay output
Cooling | C | Current output+SSR drive output
OUT1 control R Relay output
tput(3%2
output(*2) S SSRP output
(o3 Current output+SSR drive output
4

[100—240VAC 50/60Hz

Power supply T

1 ALARM1 output

1 ALARM1 output

2 |ALARM1+ALARM?2 output

R |ALARM1+Transmission output

T |ALARM1+RS485 Communication output
A

B

Sub output(3%1)

ALARM1+ALARM2+Transmission output
ALARM1+ALARM2+RS485 Communication output

SP DIN W48 x H48mm (Plug type) (3% 4)

DIN W48 x H48mm (Terminal block type) (H)
Size DIN W72 X H72mm e

DIN W48 XH96mm
DIN W96 X H96mm

[9999(4 Digit) |

TK |Temperature / Process Controller |

Digit

S
M
w DIN W96 X H48mm
H
L
4

Iltem

(1) In case of SP series, option control output selection and digital input will be limited due to number of terminals.

(32) "S" represents SSRP drive voltage output support model which SSR standard/cycle/phase control are available.
"C" represents both current and SSR (standard) output support model.

(3%3) Select "R" or "C" type in case of using heating&cooling control. Select "N" type in case of using standard (Heating or Cooling)
control.

(%4) 11 Pin Socket(PG—11, PS—11): Sold separately.

mSpecifications
Series TK4S TK4SP TK4M | TK4W TK4H TK4L
Power supply 100—240VAC 50/60Hz
Allowable voltage range 90 to 110% of rated voltage
Power consumption Max. 8VA
Display method 7 Segment (Red), Other display part(Green, Yellow, Red) LED
Character] PV(W xH) 7.0x14.0mm 9.5X20.0mm [ 8.5X17.0mm | 7.0X14.6mm | 11.0X22.0mm
size SV(W X H) 5.0x10.0mm 7.5%X15.0mm | 6.0X12.0mm | 6.0X12.0mm | 7.0X14.0mm
RTD JPT 100Q, DPT 100Q, DPT 502, CU 1002, CU 509, Nikel 120 (6types)
|tnygtét Thermocouple K,J,E, T,L,N,U,R, S, B, C, G, PLII(13types)
Analog Voltage: 0—100mV, 0—-5V, 1-5V, 0—10V (4types) / Current: 0—20mA, 4—20mA (2types)
RTD (x1) At room temperature (23C=£5T): (PV £0.3% or =17, select the bigger one) = 1Digit
Out of range of room temperature: (PV £0.5% or =2C, select the bigger one) £ 1Digit
Display Thermocouple In case of TK4SP series, £1C will be added.
accuracy Analog At room temperature (23C=x57C): iO,So% F-S=® 1Dig.it,.
Out of range of room temperature: £0.5C% F - S = 1Digit
CT input £5% F - S £ 1Digit

#(x1) O At room temperature (23C£57)
= TCK,J, T, N, E type, below —100°C / TCL, U, PLII type: (PV £0.3% or =2, select the bigger one) = 1Digit
= TC C, G type/TC R, S type, below 200C: (PV £0.3% or £3TC, select the bigger one) £1Digit
= TC B type, below 400C: There is no accuracy standards.
© Out of range of room temperature
= TCR, S, B, C,G: (PV £0.5% or =5TC, select the bigger one) *1Digit
== Others: Below —100C: Within £5C
© In case of TK4SP series, =1TC will be added.

Avtonics H-18



TK Series

mSpecifications
Series TK4S | TKasP | TKam | TK4w |  TK4H TKA4L
Relay 250VAC 3A 1a
Somel ™ ssr 11VDC =2V 20mA Max.
Current DC4—20mA or DCO—20mA (Load 5009 Max.)
Relay AL1, AL2 relay : 250VAC 3A 1a(TK4SP : AL1 only)
Sup .t |Transmission DC4—20mA (Load 500Q Max., Accuracy : £0.3% F - S)

Communication

RS485 communication output Modbus RTU)

CT 0.0—50.0A (Primary heater current value measuring range) ¥CT ratio = 1000:1 (Except TK4SP)
» Contact Input: ON—Max. 2k Q, OFF—Min. 90k Q
thion Digital | ¢ * Non—contact Input: ON—Residual votage max. 1.0V, OFF —leakage current max. 0.1mA
input lgital Inpu » Outflow current : Approx. 0.5mA
# TK4S/M—1EA (Due to limited terminals), TK4H/W/L—2EA (Except TK4SP)
Control|Heating,cooling
ON/OFF, P, PI, PD, PID trol mod
type  |Heating&cooling / controtmode
Hysteresis e Thermcouples / RTD : 1 to 100C/°F (0.1 to 100.0°C/°F) variable ¢ Analog : 1 to 100Digit

Proportional band(P)

0.1 t0 999.97C (0.1 to 999.9%)

Integral time(I)

0 to 9999 sec.

Derivative time(D)

0 to 9999 sec.

Control period(T)

0.1 to 120.0 sec.(#Relay output and SSR drive output only)

Manual reset value

0.0 to 100.0%

Sampling period

50ms

Dielectric strength

2000VAC 50/60Hz for 1min.(between power source terminal and input terminal)

Vibration resistance

0.75mm amplitude at frequency of 5 to 55Hz (for 1min.) in each X, Y, Z direction for 2 hours

Relay Mechanical

OUT1/2: Min. 5,000,000 times, AL1/2: Min. 20,000,000 times (TK4H/W/L: Min. 5,000,000 times)

life cycle| Electrical

OUT1/2: Min. 200,000 times, AL1/2: Min. 100,000 times (TK4H/W/L: Min. 200,000 times)

Insulation resistance

Min. 100MQ (500VDC megger)

Noise resistance

Square shaped noise by noise simulator (pulse width 1xs) £2kV R—phase, S—phase

Memory retention

Approx. 10years (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 (at non—dew status)

Protection

IP65 (Front panel) ¥ TK4SP: IP50 (Front panel)

Insulation type

(%2) O

Unit weight

Approx. 105g Approx. 85g | Approx. 140g | Approx. 141g | Approx. 141g | Approx. 198g

¥ (%x2) "@" Mark indicated that equipment protected throughout by double insulation or reinforced insulation.

mConnections
¥ Please check the polarity when connecting temperature sensor or analog input.
oTK4S
DI-1 - SSR Current
Clr' [1] Sure ¥ (K] Lt ouT:
Digital Input 250VAC 3A1a 1% | 5 H Y
T, PR 42" RESISTIVE LOAD C
|Z| RESISTIVE LOAD; T8 ALs OUT: =
N P i — 4 1250VAC 3A 1a 5) II

8};;} ; 'IE‘ Transfer Outi X £RS485(A+) n —_.iRESISTIVE LOAD

250VAC 3A 1a & DC4-20mA E i 11vDC+2V | DC0/4—20mA

RESISTIVE LOADE___?_:E P } . 20mA Max. | Load 5002 Max.

"""""""""""""" B m
E Current IE Eﬁ ~
Transformer-CT '
AD [6] 0.0-50.0A @AB DeTe- 5 m =
SOURCE RTD TC o
00 DABVAC SENSOR 11VDC+2V | DCO/4—20mA
50/60Hz 8VA 20mA Max. | Load 500Q Max.
]
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High Function/High Performance PID Control

mConnections
s Please check the polarity when connecting temperature sensor or analog input.
oTK4SP
......... ouT? SSR Current
: k | Relay
i o\ iD250VAC 3A 1a - E :
@ [ ResiSTivE Lono =0
ouT1: g @ 5
Relay g ALY o) n -
250VAC 3A 1a \? | NS
RESISTIVE LOAD | - @ 5E0VAG 3A 12 11VvDC+2V | DCO/4—20mA
B O RESISTIVE LOAD 20mA Max. | Load 500 Max.
RS B
-
[+ B N
-
R | ® @ © 3| L]
+ A _/V V; A@ O
RTD 11vDC=£2V | DC0/4—20mA
SENSOR SR G 20mA Max. | Load 500Q Max.
50/60Hz 8VA
oeTK4M
o DI-1 Current
AL1 OUT: !
250VAC 3A 1a = | Digital Input
RESISTIVE LOAD {5t 7 - H)
AL2 OUT: ot o1 T S '5 Temp.
250VAC 3A 1a o controller

RESISTIVE LOAD;

ouTe: 99!
Relay L
250VAC 3A1a i
RESISTIVE LOAD§2

T fer Out
DCA-20mA 11VDC+2V | DCO/4—20mA

20mA Max. | Load 5008 Max.

Current n V2
Transformer o

0.0-50.0A

OUT1: ;
Relay B
250VAC 3A 1a  ii i
RESISTIVE LOAD§25§

ouUT2
o)
1

A 11VDC+2V | DCO/4—20mA

% * 20mA Max. | Load 5002 Max.
B
¥ 3
B S W

A @GE: “RTDTC

SOURCE o
100-240VAC SENSOR
50/60Hz 8VA

Gl R GEEEE R EE

®TK4H / TK4W / TK4L

SSR Current

Digital Input

OuUT1
H
]

AL1 OUT:
250VAC 3A 1a

+ —
RESISTIVE LOAD 11vDC=*2V | DC0/4—20mA

bI—2 20mA Max. | Load 500QMax.

AL2 OUT:
250VAC 3A 1a
_iRESISTIVE LOAD

ouT2

Transfer Out

11vDC=*2V | DC0/4—20mA

“10uUT2:

Relay DCA=20mA 20mA Max. | Load 5009 Max.
250VAC 3A 1a
RESISTIVE LOAD Current
Transformer
ouT: @ 0.0~50.0A
Relay =T

250VAC 3A 1a
RESISTIVE LOAD

o0-

SOURCE
100—240VAC
50/60Hz 8VA

s Digital input is not electrically insulated from internal circuits, so it should be insulated when connecting other circuits.
(Photocoupler, Relay, Indenpendent switch)
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TK Series

mDimensions
oTK4S
®Bracket 6 64.5 iy ®Panel cut—out
Min. 65
I
(x} Terminal -
(I cover o
N el ~
[x] ©
Lt E 450
A =
(Unit:mm)
oTK4SP
®Bracket ®Panel cut—out
148 72.2 Min. 65
A
; = ijo
p— o L
| — | © ©
=E- S
L — =
A 4
(Unit:mm)
oTK4M
®Bracket ®Panel cut—out
6 64.5
072 15 - Min. 90
L J Terminal
é;n e / cover 5
[l === © I R
===T- 3
1 B - 68"
=== L s
Sy v w
(Unit:mm)
oTK4H
®Panel cut—out
Min. 65
Terminal
T«
[}
[Te}
= 459
£
(Unit:mm)

oTK4W

®Bracket
o

®Panel cut—out

Min. 115

+0.6
0

RDIRID
Min. 65‘
45

92508

(Unit:mm)
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High Function/High Performance PID Control

oTKA4L
®Bracket 6 64.5 ®Panel cut—out
[196 1.5 6
Min. 115
£ Terminal
C - / cover ©
o
ITe) (o)}
© =
b r < 92;°¢
- =
N —— v (Unit:mm)
eTerminal cover(Sold separately)
®RSA—Cover ®RMA—Cover ®RHA—Cover ®RLA—Cover
(48 48mm size) (72X72mm size) (48x96mm, 96 X 48mm size) (96 X96mm size)
((;)]
Temp.
controller
(Unit:mm)

mProduct mounting

®TK4S/SP (48X 48mm) series ®(Other series

#Insert product into a panel, fasten bracket by pushing with tools as shown above.
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TK Series

mAccessories [Sold separately]

OeSCM—38I OSCM—-US48I OeSCM—-US
(RS232C to RS485 converter) (USB to RS485 converter) (USB to Serial converter)

-
-
®Current transformer (CT) [CSTC—ES80LN]
Current 100mA to 80A Current 1000 : 1
measuring range (Rb=10Q) ratio : 0 F=50Hz
Wire wounded 1009 2.0 grade = Hra=25¢] ECHIS
resistance 312110% Accuracy (5A to 80A) 2 11008
$23.3 #Rb: Burden resistor 3:) L_
$7 ot {100 o
3 e
=z
= 1 lK(Black) 1 =
+—H)—= - =3 A== == =i
L(White) 5
o
0.01
26.5 . 150
; } ; 1L | :‘W
© ; ! 0.001
2 1 1 1 0.1 1 10 100 1000
—— (Unit:mm) SENSED CURRENT IN AMPS RMS (Io)
®Current transformer (CT) [CSTC—E200LN]
Current 100mA to 200A | Current 1000 : 1
measuring range (Rb=10Q) ratio ) 10 F=50Hz
Wire wounded 109 2.0 grade = Fra=257] 1000)
resistance 208 H10% Aceuracy | (547to 200A) 2 ]
$37.1 %Rb: Burden resistor 3:) [100]
$13 5o
3 e
=z
= , IK(Black) [ % o
[Te] .
@)= I = 5
L(White) 3
0.01
40.8 150 —H
- . A
¥ ‘ i ‘ 11 = 0.001
0 L 0.1 1 10 100 1000
2 | SENSED CURRENT IN AMPS RMS(Io)
Y ! !
T

(Unit:mm)

% Do not supply primary current in case that CT output is open. High voltage will be generated in CT output.
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High Function/High Performance PID Control

m/Parts description

IN TYPE SW
TC,RTD <—[] Li—> mV,V, mA
(Front direction) (Back direction),

PV display part : It shows current temperature (PV) in RUN mode and parameters in Setting mode.

(2) SV display part : It shows setting temperature value (SV) to control in RUN mode and each parameter setting value

in Setting mode.

Unit(‘c / °F / %) Indicator : It shows PV unit.

Manual dontrol indicator : It will be ON in case of selecting manual control mode.

Multi SV indicator : One of SV1 to 3 lamp will be ON in case of selecting multi SV function.

(6] Auto—Tuning indicator : It will be flashing every 1 sec during Auto—tuning.

Alarm output indicator : It will be ON when each alarm output is ON.

Control output(Heating, Cooling) Indicator : It will be ON when control output is ON. (Tz)mp_
#In case that SSRP output type is control/phase mode, it will be ON when MV is over 3.0%. contiolley
#1In case of selecting current output (4—20mA DC, 0—20mA DC),

— Manual control mode: It will be always ON except MV is 0.0%.
— Auto control mode: It will be ON when MV is over 3.0%, and OFF when MV is below 2.0%.

)} key : Used when switching auto control mode <> manual control mode
% In case of TK4S/SP model(W48 X H48mm), key will be used for the same function

(auto control mode <> manual control mode switching).

key : Used when entering into parameter setting mode and moving parameters.

key : Used when entering into set value change mode and Digit moviong.

Al key : Used when entering itnto set value change mode and changing set value (Digit).

Input selection switch : Used when switching sensor (TC, RTD) input <> analog input(mV, V, mA).

PC loader port : It is serial communication PC loader port for PC parameter setting and monitoring used
when connecting dedicated USB to Serial converter (SCM—US).

mFlow chart for SV setting

Press any key among &I, ™, @&l in
RUN mode to enter into SV
setting mode. Last DIGIT(10°
DIGIT) on SV display part will be
flashing. -

ogoog

IR

Press [«] key to move DIGIT.
(109—10'—>102—10%—1009)

rDEIDD:I:ZI:DEj:ZI:DDDD

Set the number 0«102-3-4<5
<6< 7<-8<9<0 for each digit
with ¥, key and set the SV

using [«], ¥, A] keys.

Press key to save the setting value.
If there is no additional key operations in
3 sec., changed SV will be automatically
saved.
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mFlow chart for setting group

% Set Parameter group &

group 2[ PA-2] — Set Parameter group 1[PAr {] — Set SV group [ 5u] in order.

}

3[PAr3] — Set Parameter group 4[ PAr4] — Set Parameter group 5[ PAr5] — Set Parameter

»| Run mode [«
Press any key among  |[MODE] 2 sec. (%2)
[«].[¥].[A] once.
A\ \
EE N a0 .
MODE MODE
When PW
is valid !
Y v
|  PR-1 |« PAre |-« -
Y/ Y/
4 MODE MODE
When PW is valid, i i >
v
: | Control Output RUN/STOP(r-S)l | Auto—Tuning execute(AE) |
SJ Set the setting value
MODE MODE MODE MODE
55T o1 v wil b
automatically saved < . i . i
after SSgC. — y y
« | Multi SV Number(Gu-n) | |Heat|ng Proportional Band(H-F)
(3%1)- PASS parameter will be displayed |Heater Current Monitoring(Ct-H)l |Coo||ng Proportional Band (£
only when password is set. It is not
displayed when purchasing the unit |Alarm output? low—limit set value (AL U_)l | Heating Integral Time (H
since default password is set to
0o0o. |Alarm output! high—limit set value (AL A.H)l | Cooling Integral Time(C
- I password is not valid, the screen |A|arm output2 low—limit set value (AL 2.L) |Heat|ng derivative Time (H-d)
will bedsh!ftgd to password code |Alarm output2 high—limit setvalue(HLE.H)l |Coo|mg derivative Time (£
required window.
Press any key among [«], ) | SV—0 set value(5u-0) | | Dead/Overlab Band(dh)
to return to password entering
window. Press [MODE]| key to | SV—1 set value(Gu- 1) | | Manual Reset(-ESE)
return to RUN mode.
| SV—-2 set value(5u-2) | | Heating ON Hysteresis(H.H45)
- In case you forget password,

. - - H.
contact Autonics A/S center after | SV-3 set value(5u-3) | | Heating OFF Offset(H.o5k)
checking password code. MODE |Coo|mg ON Hysteresis (£.HY5)

(3%2) - In case of TK4S/SP model, key | Cooling OFF Offset(C.o5t)
function will be replaced by [MODE
key. | MV Low Limit(L-Au)
. o | MV High Limit(n-5u)

¢ Each parameter holds its own memory address for communication

function. | RAMP—Up Change Rate(-Antl)
#Press[MODE|key over 2 sec. in RUN mode to enter into setting

mode. | RAMP-Down Change Rate(-Ad)
xg;erzfn;\{[lgngErOEiy for 1.5 sec. while in setting mode to move to other | RAMP Time Unit (- Unt) |
#Press [MODE | key over 3 sec. while in setting mode to return to RUN MODE

mode.
#Press |[MODE | key at the lowest level of parameter to move parameter

group screen and move to other parameter group.
#|If there is no additional key operation within 30 sec. after entering

into setting mode, it will be automatically returned to RUN mode

and previous setting value will be remained.
*#|f selecting standard user level, shaded parameters are shown only.

Rest parameters will be shown when selecting high user level. (User

level can be set in parameter setting group 5.)

MODE | 3 sec. MODE | 3 sec.
\ 4 \ 4
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A

SSec.

(32) (32)
> H-Au > E'Ftu}
Heating MV Cooliing MV
monitoring monitoring
<~ PAF3 |« PAFY |« PAr5 | ——
¥ . I l
A\ 4 A
| Input Type(t n-k) | |Alarm outputioperation mode (AL - l)l | Multi SV(ak.5u) |
1.5 sec. 1.5sec. 1.5 sec.

v

| Sensor temperature unit(Un’ t)l

|Analog low—limit input value(L -~ &)

| Analog high=limit input value(H-r G)

| Decimal Point(dak)

Low Scaling(L-5C)

High Scaling(H-5L)

|
|
|
Display Unit(d.Unt) |
|
|

Input Digital Filter(RAwu.F)

SV Low Limit(L-5u)

|
|
|
| Input Bias (i n-b)
|
|
|

SV High Limit(H-5w)

| Temperature control type(C-Ad)

| Auto—tuning mode(AtE)

|
|
|Control output operation mode (a-F & |
)|
|
ue 0]

|OUT1 Control output selection(a

| OUT1 SSR output type(a 1.5r)

| OUT1 Current output range (o 1.AA )l

|OUT2 Control output selection(aUtE)l

| OUT2 Current output range(a .~ A )l

| Heating Control Time(H-t) |

| cooling Control Time(t-t) |

3 sec.

\/

\

\

| Alarm outputltype (AL i.t)

Digital Input Key Function(d |

| Alarm outputhysteresis (A 1.HY

Digital Input 1(d! - 1) |

| Alarm 1 NO/NC(A 1)

Digital Input 2(d! -2) |

Initial Manual MV( tAu) |

|Alarm 1 ON Delay Time(R
(

| Alarm 2 OFF Delay Time(® 1oF

Preset Manual MV (Pr.Au) |

|

)|

|
o)
)

)

|Alarm output2 operation mode (AL -2

Error MV(Er.au) |

| Alarm output? type(ALZ.E) |

Stop MV (5t Au) |

|Alarm output2 hysteresis(Ac.HY) |

Stop Alarm Output(5t.AL) |

| Alarm 2 NONC(R2A) |

| User Level (USEr) |

|Alarm 2 ON Delay Time (R2.on)|

|SV setting group lock(L£.5w) |

| Alarm 2 OFF Delay Time(R2.of )|

| Parameter groupi lock(LL.P l)l

| LBA Time(LbALt)

| Parameter group?2 Iock(L.'Z.F'E')l

| LBA Set(LbAS)

|Parameter group3 lock(LL.P3) |

| LBA Band(LbA.b)

| Parameter group4 lock (L C.F'H)l

| Analog Output Mode(Ao-r)

| Parameter group5 lock (L C.P5)|

|Transm|33|on OUT low scale(F5-L)

| Password setting (FYd) |

|Transm|SS|on OUT high scale(F5-H)

| Unit Address(Adr5)

| Bit Per Second(bP5)

| Parity Bit(Pr£Y)

| Stop Bit(5EP)

| Response Waiting Time(-5¥.t)

| Communication Write (€

SSec.

\4

3 sec.

A

High Function/High Performance PID Control
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TK Series

mFlow chart for setting group 1

Press [MODE] (3x1) [ : Press any key among
ML, Run mode ¥ After entering setting mode, press key anytime for 3 sec. to return to Run mode.
M After entering setting mode, press key anytime for 1.5 sec. to go to the concerned
group name.
MODE % {777 This parameter may or may not appear, depending on the model and related
PH55 s [E3)] parameter settings.

*#If you press the [MODE| key after changing the setting value of the parameter the setting
value will be stored.

Output code when
PW value is unequal

n SV display Press for 2sec.
\ 4
Password entry 8
DEL-PHSEH
When PW ml When PW is valid.
is unequal

Parameter 1 group Parameter 2 group Parameter 3 group

PAr ~—————"[PArd~—————PAr3J

Control Output RUN/STOP.

[_run] SkoP
M
. ! Su-2 Su-3
Su u u
#Display Sull through Su3, depending on the preset number of multi
SVs(akSu).

Display range : 00.0 to 50.0A
% Displayed only with current transformer(CT) input models (Expect for TK4SP)

r Setting range: Deviation alarm (=F.S to F.S), Absolute alarm (Within display

range), Unit (C/°F)

% Displayed only when alarm output1 operation mode(AL - 1) is set to low—
limit alarm for offset/absolute value or high/low—limit alarm/reverse alarm
for offset value.

% Sets the heater burnout SV for a current transformer(with option inputs)
when Alarm output 1 operation mode (AL - {)is in heater burnout alarm (HbA).

%It does not display if alarm output 1's operation mode(AL - 1) is set to
oFF SbA orLbA.

J *Displayed only when alarm outputl's operation mode(AL - 1) is set to
high—limit alarm for offset/absolute value or high—limit alarm/reserve alarm
for offset value.

%1t does not display if alarm output 1's operation mode(AL - {) is set to
ofFF ,5bR,LbA orHbA.

l | Setting range : Deviation alarm (=F.S to F.S),
Alarm output2 high—limit set value . Abslolute allarm (Within display range), Unit(‘C/°F)
*Displayed only with option output models that support alarm output2.
'5 SD (Active/inactive conditions ard the same as alarm output1 with the exception
for HBA)
S|
0000
00040
>_Se’[ting range : L-Su to H-5u, unit(C/°F)
B % Display 5ull through S5u3, depending on the preset number of multi
SVs(AkSu).
00oa (AESw)
S|
[HHHE
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High Function/High Performance PID Control

mFlow chart for setting group 2
(1) A : Press any key among [«], [¥], [A]

3 After entering setting mode, press [MODE| key anytime for 3 sec. to return to Run mode.

¥ After entering setting mode, press [MODE| key anytime for 1.5 sec. to go to the concerned
group name.

parameter settings.
#*1f you press the IMODE| key after changing the setting value of the parameter the setting
value will be stored.

Parameter 2 group Parameter 3 group Parameter 4 group

Auto—Tuning execute

S

Setting range : 000.1 to 999.9C / °F, %

s Displayed only when control output operation
mode(@-FE) is set to heating(HERE) or
heating and cooling(H-[).

Setting range : 000.1 to 999.9C / °F, % '(I':)mp.

s Displayed only when control output operation controller
mode(@-FE) is set to cooling(Caol) or
heating and cooling(H-[).

Setting range : 0001 to 9999sec. S

s Displayed only when control output operation [ *Displayed only when temperature
mode(@-FE) is set to heating(HEAE) or | control type(L-nd) is set to PID
heating and cooling(H-[). control.

Setting range : 0001 to 9999sec.

s#Displayed only when control output operation
mode(@-FE) is set to cooling(Cool) or
heating and cooling(H-[).

Setting range : 0001 to 9999sec.

*# Displayed only when control output operation
mode(@-FE) is set to heating(HERE) or
heating and cooling(H-L).

Setting range : 0001 to 9999sec.
#Displayed only when control output operation |
mode(@-FE) is set to cooling(Cool) or

heating and cooling(H-[).

Setting range : P/P, P/ONOFF, ONOFF/P control : —significant proportion to 0.0
to +significant proportion
ONOFF/ONOFF control : =999 to 0999Digit(Temp. H),-199.9 to 999.9Digit(Temp. L),
-99.9 to 099.9% F.S(Analog)
#Displayed only when control output operation mode(@-FE) is set to heating and cooling(H-L).

Setting range : 000.0 to 100.0%
% Displayed only under proportional control(H-P or £-P =00).
#%Does not display if control output operation mode(a=FE) is set to heating and cooling(H-L).

Setting range : 001 to 100Digit) )
[000.1 to 100.0]

r ¥ Displayed only when control output operation
mode(@-FE) is set to heating(HERE ) or heating
Setting range : 000 to 100Digit and cooling(H-L).
[000.0 to 100.0] |-

Y

#Displayed only when temperature control type

Setting range : 001 to 100Digit (C-nd) is set to ON/OFF control.

[000.1 to 100.0]

r ¥ Displayed only when control output operation
Cooling OFF Offset mode(o-FE) is set to cooling(Canl ) or heating
- B Setting range : 000 to 100Digit and cooling(H-[).

f [000.0 to 100.0] - -
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MV Low Limit

--------- - o,
MODEl (Ijlggt.i?mt;o&oc?(?(;l(i)n/; control)
) . #Displayed only when
MV High Limit

temperature control type

L -nu+0.1 to 100.0%(Standard control), (€-Ad) set to PID control.

000.0 to 100.0%
(Heating & cooling control)

]Dﬂﬂ Setting range :

0000 Setting range : 000 to 999Digit[000.0 to 999.9]

0000 Setting range : 000 to 999Digit[000.0 to 999.9]

RAMP Time Unit

Y N

mFlow chart for setting group 3
(1) B : Press any key among [«], [¥], [A]

3 After entering setting mode, press [MODE| key anytime for 3 sec. to return to Run mode.
¥ After entering setting mode, press [MODE| key anytime for 1.5 sec. to go to the concerned
group name.

parameter settings.

#If you press the [MODE| key after changing the setting value of the parameter the setting
value will be stored.

Parameter 3 group Parameter 4 group

Parameter 5 group

_——
PAr 3< >PArY< >PA-5
MODE
Input type
] | ——= -
ECHHﬂ ELAL nl 12

0000

Setting range

oA

Setting range

sensor input.

: Min. Range toH-rL - F.S10% Digit

Max. Range toL -rL + F.S10% Digit

S| Setting range : 0/ 0.0/ 0.00 / 0.000
S ODDO| Setting range © -1999 to 9999
S Setting range : =1999 to 9999
prooe]|
Display Unit
8
J

#Input selection switch is
initially set to TC;
therefore, only the
temperature input type is
displayed.

% Displayed only when input type(t n-E) is set to temperature

- ¥ Displayed only when
input type(t n-k) is
set to analog input.

Avutonics



High Function/High Performance PID Control

Input bias
| m-b S| Setting range : =999 to 0999Digit[-199.9 to 999.9]

Input Digital Filter

S Setting range : 000.1

SV Low Limit
Setting range : Low limit input(L-5C) to H-5u-1Digit C / °F / %
SV High Limit
S| 1350 Setting range : High limit input(H-5L) toL-5u+1Digit C/°F / %
Control output operation de % Standard type
HERE Lool
H-[ HERE #%Heating & cooling control model.
(H)
Temperature control type %Standard control Ten}p_”
N
=N d DI'IDF controller
NODE PP Pon e > #Heating & cooling control

Auto—tuning mode

S| . i)
EUn | % Displayed only when temperature control type(L-nd) is set to

PID control.
OUT1(SSR/CUR) output

¥ Displayed only when OUT1 control output of model is current

tout.
l outpu
OUT1 SSR output type #Displayed only when OUT1 control output
; S | of model is SSRP
—_— > .
: CICL PHAS #24VDC/AC power supply Model is held in
'Sknd".

.—, s Displayed only when OQUT1 control output of model is current

output and is set to "CUrr " in "alUE " mode.

OUT2(SSR/CUR) output

] :—E> CUrr 4’- #Displayed only when OUT2 control output of model is current output:
MODEl

OUT2 Current output rar&e

e o 4D |
EDEJ'! : , % Displayed only when OUT2 control output of model is current

output and is set to "CUrr " in "aUE2" mode.

0200
Setting range : 000.1 to 120.0sec.
#Displayed only when temperature control method( -nad) is set to PID control.
S| % Not Displayed when output method is set to CYCLE, RHASE.
0200

#OUT1, OUTZ output :
D In case that OUT1,0UT2 output is relay output type ,ollE I,a 15r, 0 lnR, alkP, 025r, 0cAR parameter are not displayed.
@ In case that OUT1,0UT2 output is SUR + SSR output type, when OUT1,0UT2 output is set to SSR . output method
of o 15F,025rF is held in 5knd and parameter is not displayed.
@ In case that OUT1, output is SSRP output type and OUTZ2 output is SUR + SSR
—oUE |, o0 lAaR are not displayed.
— o I5rcan set to 5knd, CYEL , PHAS.
— When 025r is set to 85rit is held in SEnd and parameter is not displayed.
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mFlow chart for setting group 4

(3%1) E . Press any key among ,

% After entering setting mode, press
M After entering setting mode, press
g name.

parameter settings.

If you press the [MODE| key after cha
value will be stored.

M [Al
MODE| key anytime for 3 sec. to return to Run mode.
MODE| key anytime for 1.5 sec. to go to the concerned

i This parameter may or may not appear, depending on the model and related

nging the setting value of the parameter the setting

group

Parameter 4 group A Parameter 5 group Parameter 1
oo
PAr Y< > PArSl< >PA-
Mw? ul = ArS 5 Ar |

Alarm outputloperation mode

*#Displayed only if alarm o

.

Alarm outputlhysteresis

I G—8 [y

Setting range : 001 to 100Digit (

Alarm 1 NO/NC
MO g
l
Alarm 1 ON Delay Time

— 8 Inoog

Setting range : 0000 to 3600sec.

0D

Alarm 2 OFF Delay Time

#Displayed only if alarm output2's
(AL-2) is not set to oFF .

alarm for offset/absolute value.

nL

Setting range

- 0000 to 3600sec. operating

set tooFF

Setting range
: 0000 to 3600sec.

B > BN

fJ] setting range : 0000 to 3600sec.|
; X
1 -3 B A7y e, —— ..o
L-c Jdul
AL-A AL -b *AL-C AL -d

Setting range : 001 to 100Digit[000.1 to 100.0]
#Displayed if alarm output2's operating mode (AL -2) is
set to high—limit, low—limit, high/low—limit or reverse

+ % Displayed only if alarm output2's

RN B 8 0571 B8, .

Alarm outputl type
e < - - - -
e T AL-d

utputl's operating mode (AL - 1) is not set to oF F .

000.1 to 100.0)

% Displayed if alarm outputl's operating mode (AL - 1) is set to high—limit, low—
limit high/low—limit or reverse alarm for offset/absolute value.

r % Displayed only when alarm outputl's
operating mode (AL - 1) is not set to oFF .

operating mode

% Displayed only with
option output models

that support alarm
output2.

mode(AL-2) is not
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High Function/High Performance PID Control

D000l Setting range : 0000 to 9999sec.
ggtotiqgt;aggg_zg?l?; to 999(H), r % Displayed only if alarm output1 or alarm
000.1 to 99.99 (Analog) C / °F / % output2 operating mode(AL - I/AL-2)
is settoLbA.
Setting range : 000 to 999(H)
000.0 to 999.9(L),
000.0 to 99.99 (Analog) c/°F/ %
= —=
~nuli—g; If-nAu
r ¥ For transmission
option output model.
{350| Setting range : F.S
(H)
Temp.
Unit Address E controller
Adr§ Setting range : 01 to 99
Bit Per Second
s |
B o =
oo ¥ ™ M
Parity Bit
PrtY nan EuEnje————
fiope]] ¢ fioe
Stop Bit
S|
Bl 1
Response Waiting Time
—EP Setting range : 5 to 99ms
Communication Wr|te
Cord— 3 [ E-A

mFlow chart for setting group 5
(1) A : Press any key among [«], [¥], [A]

% After entering setting mode, press key anytime for 3 sec. to return to Run mode.

¥ After entering setting mode, press key anytime for 1.5 sec. to go to the concerned
group name.

3 i This parameter may or may not appear, depending on the model and related

parameter settings.

#*1f you press the key after changing the setting value of the parameter the setting
value will be stored.

Parameter 5 group Parameter 1 group A Parameter 2 group

PArSl= = ~[PA- 1= = *[PA-2
MODE E—
Multl SV
-
Digital Input Key Function
Al
H ,[5toP

ALr-E

N/
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Digital Input 1

SkoF

Initial Manual l\/IV

|':l'l|_l—>

Preset Manual MV

Prad—B 004

mml

Error MV

Ernd—B —[00ag

Stop MV

m—>

Stop Alarm Output S|
SEAL—|Cant]

=

User Level

?—m

SV setting group Iock

|_|_5|.1—>

Parameter groum Iock

'.
LL

Parameter group?2 Iock
L E LPe—B [ oFA

Parameter groupS Iock

‘.
LL

Parameter group4 lock

(CPq—3—[oFA

Parameter group5 lock

o
LL

Password setting

8

ao0aa

HLJ‘ E .......
¥ ¥ ¥
s Except for TK4SP model.
=
—> ....... SkoP
¥ ¥ ¥

s Except for TK4N, S, M model.

@Al p=
r.nu
M

- Setting range : 000.0 to 100.0% (Standard control),

-100.0 to 100.0% (Heating & cooling control)

P —8—[oFF)

[Pd—5—[FA

LA

= odl

4’-

= edl

4’-

Al
= edl

Setting range : 0000(Password function Off), 0002 to 9999
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mInput sensor and range

Input sensor Dot Display Input range(C) Input range(°F)
1 FLAH —200 to 1350 —328 to 2463
K(CA)
0.1 PCAL —199.9 to 999.9 —199.9 to 999.9
J(C) 1 Jl CH —200 to 800 —328 to 1472
0.1 JiCL —-199.9 to 800.0 —199.9 to 999.9
1 ECFH —200 to 800 —328 to 1472
E(CR)
0.1 ECrL —199.9 to 800.0 —199.9 to 999.9
1 ECLLH —200 to 400 —328 to 752
T(CC)
0.1 ECCL —199.9 to 400.0 —199.9 to 752.0
B(PR) 1 b Pr 0to 1800 32 to 3272
Thermocouple R(PR) 1 rPr 0 to 1750 32 to 3182
S(PR) 1 S Pr 0to 1750 32 to 3182
N(NN) 1 nnAn —200 to 1300 —328 to 2372
Camx1) 1 CEE 0 to 2300 32 to 4172
G(TT)(5¢2) 1 GEE 0 to 2300 32to 4172
L(c) 1 LI CH —200 to 900 —328 to 1652
0.1 L CL —=199.9 to 900.0 —199.9 to 999.9
1 ULLH —200 to 400 —328 to 752
u(cc) 0.1 yrecL —199.9 to 400.0 —199.9 to 752.0
Platinel 11 1 PLIY 0to 1390 32 to 2534
CU 50Q 0.1 tus —=199.9 to 200.0 —199.9 to 392.0
CU 100 % 0.1 tu o —199.9 to 200.0 —=199.9 to 392.0
JIS JPt 100Q 1 JPEH —200 to 650 —328 to 1202
D Standard | jpt 100Q 0.1 UPEL —-199.9t0 650.0 | —199.9 to 999.9
DPt 50Q 0.1 dPES —-199.9 to 600.0 —199.9 to 999.9
DIN
Standard | DPt 1002 1 dPLH —200 to 650 —328 to 1202
DPt 100 0.1 dPEL —199.9 to 650.0 —199.9 to 999.9
Nickel 1208 1 nl e —80 to 200 —112 to 392
0to 10V Au i
0 to 5V Aucd
Voltage 1 to 5v A3 ~1999 to 9999
Analog — (Display point will be changed
0 to 100mV Anu 1 according to decimal point position.)
0 to 20mA ArA |
Current -
4 to 20mA ArA?C

(3%1) Same as existing W5 (TT) type sensor (3%2) Same as existing W(TT) type sensor
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mAlarm output operation mode

Mode Alarm output operation Description(Default Deviation)
oFF W No alarm output
HON HWION B Deviation high—limit alarm
OFF :H| ON OFF:H| ON (Temperature, analog : +F - S)
dull A A A A If PV/SV deviation is occurring higher than set
u A A PV SV value of deviation temperature, alarm output will
100°C 110°C 90°C 100°C be ON.
High deviation : Set as 10°C High deviation : Set as —10°C Deviation temperature is set in AL I.H /ALZH.
ON |Hi OFF ON |H:OFF M Deviation low—limit alarm
(Temperature, analog : +F - S)
11du % g g % If PV/SV deviation is occurring lower than set value
90°C  100°C 100°C  110°C of deviation temperature, alarm output will be ON.
Lower deviation : Setas 10°C  Lower deviation : Set as —10°C | Deviation temperature is set in AL L /AL2.L.
R W Deviation high / low—limit alarm
ON | H: OFF :H| ON (Temperature, analog : +F - S)
If PV/SV deviation is occurring higher or lower
Jdul PV SV PV than set value of deviation temperature, alarm
90°C  100°C 120°C output will be ON. High—Ilimit deviation
o . . o . temperature is set in AL {.H / ALZ.H. Low—limit
Lower deviation : Set as 10°C , High deviation : Set as 20°C deviation temperature is set in AL L /ALZ.L.
: : M Deviation high / low—limit reverse alarm
OFF i H| ON |H:OFF (Temperature : 0, analog : 0)
N\ A A\ If PV/SV deviation is occurring higher or lower
Cdul PV sv PV than set value of deviation temperature, alarm
90°C  100°C 120°C output will be ON. High—Ilimit deviation
temperature is set in AL I.H / ALC. H. Low—Ilimit
Lower deviation : Set as 10°C, High deviation : Set as 20°C deviationtemperature is setin AL L /RALC.L.
17 T ,— M Absolute value high—limit alarm
OFF'HA ONA OF; 'HAON (Temperature : High—limit value, analog : H-5C or
PuLL =y SV y =y L-5L, Select the higher one.)
u 90°C  100°C 100°C  110°C If PV is higher than absolute value of alarm
temperature, alarm output will be ON.
Al lute—value Al A lute—value Al ’
bso; Ustgt ;ﬁg&c arm bs?éte? a\éaﬁ%ocarm Absolute alarm value is setin AL I.H /ALZH.
WH OFF —ON['I'-i'EOFF M Absolute value low—Ilimit alarm
A : A A A : (Temperature: Low—Ilimit value, Analog: H=SC or
L—SC, Select the lower one.)
J1Pu PV, SV sV PV If PV is lower than absolute value of al
90°C  100°C 100°C  110°C ute value or alarm
Absolute—value Alarm Absolute—value Alarm temperature, alarm Ogtput V\.”” b,e ,ON' R
- Set as 90°C - Set as 110°C Absolute alarm value is set in AL I.L /ALE.L.
LbA It will be ON when it detects loop break. M Loop Break Alarm
SbA It will be ON when it detects sensor disconnection. | Il Sensor Break Alarm
HbA It will be ON when it detects heater break using CT. | Il Heater Break Alarm

mOptional alarm output selection[ ALCI.E]

Djisplay Mode Description
If it is an alarm condition, alarm output is ON. Unless an alarm condition,
AL-A Standard alarm alarm output is OFF.
- If it is an alarm condition, alarm output is ON. Before reset the alarm, an ON
AL-b Alarm latoh condition is latched. (Holding the alarm output)
When power is supplied and it is an alarm condition, alarm output does not act.
AL-C Standby sequencel| From the second alarm conditions, standard alarm acts.
Conditions of repeated stanby sequence : Power ON
Alarm latch and When power is supplied and it is an alarm condition, alarm output does not act.
AL-d tandb 1 From the second alarm conditions, alarm latch acts.
standby sequence Conditions of repeated stanby sequence : Power ON
When Standby sequence and it is an alarm condition, alarm output does not act.
After deactivate the alarm condition, standard alarm acts.
AL-E | Standby sequence2| Conditions of repeated Standby sequence
- Power ON, Changing SV, Related alarm (operation mode, option, setting value),
Changing parameter, Changing STOP mode to RUN mode.
When Standby sequence is repeated and it is an alarm condition, alarm output
Al latch and does not act. After deactivate the alarm condition, alarm latch acts.
AL-F arm fatch an Conditions of repeated Standby sequence

standby sequence2| : power ON, Changing SV, Related alarm (operation mode, option, setting value),
Changing parameter, Changing STOP mode to RUN mode.
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mFront panel display when power is ON

When power is supplied, display will flash for 1 sec. Afterwards, model name and input sensor type will flash twice
and then enter into RUN mode.

N N N, N N Nl
Lo (L Lo I N
Ly Lo Lo g Ln
ouTt ouT2 AT %F o] > - - | o t
wn s o8 I8 0000 ni_ . _orong I
s s Bl L0 LY tun LLIUlL L
®Whole display part @Model type display ®Input sensor type display ®Run mode
mFactory default
® SV setting group [5u ] ® Password input Parameter
Mode Factory Default Mode |Factory default
Su 0 PARSS ooo !
® Parameter setting group 1 [ FA- 1]
Mode Factory default| Mode [Factory default| Mode Factory default Mode | Factory Default
r-5 rUn AL L 1550 AL CH 1550 Su-c ooo
Su-n S5u-0 AL (H 1550 S5u-0 00ao Su-3 0000
CE-A ALcL 15950 Su- | ooao
® Parameter setting group 2 [ PA-Z ]
Mode Factory default] Mode |Factory default| Mode Factory default Mode | Factory default
At oFF H-d 0o0oa H.o5t oaa ARl oo
H-F 010.0 C-d 0o0oa [ .HYS ooc ~Anrd ooa
L-P 010.0 dh 0o0oa C.ob ooa r.Unt Aln
H-1 0000 rESE 0so.n L-Au [100.0(Standard type)
-1 0000 H.HY5 ooe H-Awu | 100.0(Heating & Cooling type)
® Parameter setting group 3 [ PA-3 ]
Mode Factory default | Mode | Factory default || Mode Factory default Mode | Factory default
I -t FCAH H-5C 0o0.o0 FE HE AE (Standard type) oG SEnd
Unl t of diink S g . H-L (Heating & Cooling type)|| o {.AA Y-20
L-rG 00ooo ! m-b 0o0ao r-nd Fi d (Standard type) olkd CUrr
H-r 10.00 AALF 0og - PP (Heating & Cooling pe)|| o 2.4 A q-20
dok 0.0 L-Su -200 AE.t EUn i H-E 0c20.0 (Relay)
t-5C 0oo.o H-5u 1350 olk ! CUrr C-t 002.0 (SSR drive)
® Parameter setting group 4 [ PA-Y ]
Mode Factory default | Mode | Factory default | Mode Factory default Mode | Factory default
AL- 1 ul AL-¢ J3du LbA.E 0oaa AdrS 01
AL L.k AL-A ALC.E AL-A LbA.S 008 bPS 9&
A 1LHY o1 Ac.HY oo LbA.b 003 Prty nonf
Aln no Acd.n no Ro-n Py SEP c
A lon 0000 Ac.an 0oa0o FS5-1 -200 59k 2l
A loF 0000 Ac.ofF 0000 FS-H 1350 Cant En.R
® Parameter setting group 5 [ PR-5 ]
Mode Factory default | Mode | Factory default | Mode Factory default Mode | Factory default
nk.Su ! Fr.au 0o0o0.o LS50 ofFF LLPS oFF
dl -¢ SkaP Er.nu 0oo0.o tCP ofFF Pud 0aaao
dl - Stof Sk.Au ooo.ao LC.Pe oFF
- RL.FE SE.AL Cant tC.P3 oFF
I E.Au AUt USEr Stnd tL.PY ofF F
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@ Functions

OControl output operation mode[ o-Ft]

®Control output modes for general temperature
control include heating, cooling, and heating and
cooling.

®Heating control and cooling control are mutually
opposing operations with inverse outputs.

®The PID time constant varies based on the controlled
objects during PID control.

Control output“
(MV)

100% |

Heating control
(Heating)

0%

» PV
Heating control(Reverse operation)
Control output 3

100%

Colling control
(Cooling)

0%

»> PV
Cooling control(Normal operation)

Setting ’ Factory .
group Parameter Setting range default Unit
Seriose | wenr | -
PAR-3 o-FE - -
Heating & Cooling model L-r _
HEAE /Cool /L-C

OHeating control[ HEAE]

Heating control mode: the output will be provided
in order to supply power to the load (heater) if PV
(Present Value) falls below SV (Setting Value).

OCooling control[ Lol ]

Cooling control mode: the output will be provided in
order to supply power to the load (cooler) if PV
(Present Value) rises above SV (Setting Value).

OHeating and cooling control[ H-C1]

Heating and cooling control mode: heating and cooling
with a single temperature controller when it is difficult
to control subject temperature with only heating or
cooling.

Heating and cooling control mode controls the object
using different PID time constants for each heating
and cooling.

It is also possible to set heating and cooling control
in both PID control or ON/OFF control mode.
Heating/cooling output can be selected among Relay
output, SSR output and current output depending on
model types chosen according to your application
environment. (Note that only standard SSR control
is available for SSR output in OUTZ2.)

Cooling control output

A

Cooling load

i1 i1 Temperature
vYyyvyy drop Cooling

z Temperature sensor_[Temperature control
Input(feedback) | controller | Heating
Temperature control [
T T T T rise

Heating control output

Heating load <

€ For heating and cooling control, OUT1 control
output is dedicated to heating control and OUT?2
control output to cooling control.

OAuto-tuningl[ At]

In PID control, auto—tuning determines the control
subject's thermal characteristics and thermal response
rate, and then determines the necessary PID time
constant. Application of the PID time constant realizes
fast response and high precision temperature control.
® Auto—tuning automatically stores PID time constants
upon termination. These PID time constants can then
be modified by the user to suit their usage
environment.

®When auto—tuning is in progress, the AT lamp
located on the front of the controller flashes in 1—
second intervals. When auto—tuning finishes, the AT
lamp automatically goes off and the auto—tuning
parameter will return to OFF.

Setting value Description
oFF Auto—tuning complete.
on Auto—tuning in progress.
Setting . Factory }
group Parameter Setting range default Unit
PAFC At ofF /an oFF -

3 Manual interruption or a sensor disconnection error
when auto—tuning is in progress restores the PID
time constant to the value used prior to the auto—
tuning session.

¥ Auto—tuning continues to run even if the
temperature reading exceeds or falls below the
input range.

3% When auto—turning is in progress, parameters can
only be referenced and not altered.

% Auto—tuning is not available in manual control.

OControl output (OUT1/0UT2) selection

[oUE I/ outl]

®In case of selecting the Models with current control
output, both current and SSR outputs are available.
You can therefore choose the right output type
depending on application environments.

O®0OUT1 : Selects OUT1 control output.

O0UT2 : Selects OUTZ control output.

Setting . Factory i
group |Paramete Setting range default | YNt
et
PAFI [— 55r /Curr 5| -
oltd

OFor more information, refer to user manual.
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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, DC4—20mA current)
after separating output line from the unit.

®When it displays "oPEn" 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, Max. 5.8mm) 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.

@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.

®[nstallation environment

(DIt shall be used indoor

@Altitude Max. 2000m

@ Pollution Degree 2

@iInstallation Category II.

®Be sure to power turn off when changing thermocouple
to analog signal and change DIN switch setting. Then,
power turn ON and change 2 setting group.

®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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Economical PID control

mFeatures IIEED

®Realizes ideal temp. controlling with newly developed
PID control algorithm and 100ms high speed sampling
e®Relay output and SSRP output embodied together
: SSRP output makes phase control and
cycle control possible.(AC power)
®Dramatically increased visibility using wide
display part

®Mounting space saving with compact design
. Approx. 38% reduced size compared with existing model(depth—based)
®SV/PV deviation indicatable

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

mOrdering information
T C 4 S| — |1 4 R

Indicator — Without control output

Control output

n |2

Relay output+SSRP output(AC power)
Relay output+SSR output(Low voltage)

Power supply 24—48VDC, 24VAC 50/60Hz (1)

100—240VAC 50/60Hz

No alarm output

Alarm output

Alarm1 output

Alarm1 output+Alarm?2 output(%2)

DIN W48 xH48mm (Terminal block type)

DIN W48 X H48mm (11 pin plug type) (3%3)

DIN W72 XH36mm

Size

DIN W72XH72mm

DIN W48 XH96mm

DIN W96 X H48mm

B HE LI EEIE

DIN W96 X H96mm

Digit

4 [9999(4 Digit)

C | Set by touch switch

Iltem

|
]
Setting type I
|
I
]

T |Temperature controller

(3%1) Low voltage type will be released.
(3%2) It is unavailable for TC4SP, TC4Y.
(%3) TC4SP sockets (PG—11, PS—11) are sold separately.

mSpecifications
Series TC4S | TCasP | TC4AY | TC4AM | TC4H | TCAW | TCAL
Power |AC power 100—240VAC 50/60Hz
supply [ Low voltage 24—48VDC, 24VAC 50/60Hz
rAa”r;:)g\;Neable voltage 90 to 110% of rated voltage
(F:’gnwgr AC power Max. 5VA(100—240VAC 50/60Hz)
sumption|Low voltage Max. 5VA(24VAC 50/60Hz), Max. 3W (24—48VDC)
Display method 7Segment (Red), Other display (Green, Yellow, Red) LED
Character size W7 xH15mm [W7.4xH15mm | W9.5 x H20mm| W7 xH14.6mm| W9.5 X H20mm| W11 xH22mm
Input RTD (x1) DIN Pt100Q (Allowable line resistance max. 5Q per a wire)
type TC (1) K(CA), J(IC), LIC)
Display (%x2) (PV £0.5% or £1C h.igher one) rdg ilDiﬂgit . N
method | RTD, TC (x3) % TC4SP (Plug type) is (PV £0.5% or =2 higher one) rdg = 1Digit
= Based on room temperature (23C =5T)

#(x1)Cub0Q, LUIC) type will be upgraded.
#(%2) (PV £0.5% or =2T higher one) rdg = 1Digit, except room temperature range.
# (% 3)TC4SP is (PV £0.5% or £3T higher one) rdg *1Digit, except room temperature range.
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mSpecifications
Series TC4S TC4SP TC4Y TC4M | TC4H TC4aW | TCAL
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

Hysteresis 1 to 100C (KCA, JIC, PT1) / 0.1 to 50.0C (PT2)
Proportional band 0.1 t0 999.9T

Integral time(I) 9999sec.

Derivative time(D) 9999sec.

Control period

0.5 to 120.0sec.

Manual reset

0.0 to 100.0%

Sampling period

100ms

Dielectric|AC power

2000VAC 50/60Hz for 1min.(Between input terminal and power terminal)

strength [Low voltage 1000VAC 50/60Hz for 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

ﬁfeelay Control output| Mechanical : Min. 10,000,000 operations, Electrical : Min. 100,000 operations (250VAC 3A resistive load)
cycle [Alarm output| Mechanical : Min. 10,000,000 operations, Electrical : Min. 300,000 operations (250VAC 1A resistive load)
Insulation resistance Min. 100M & (at 500VDC megger)

Noise Square shaped noise by noise simulator (pulse width 1xs) £2kV R—phase and S—phase

Memory retention

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

Ambient temperature

—10 to 50 (at non—freezing status)

Storage temperature

—20 to 60T (at non—freezing status)

Ambient humidity

35 to 85%RH

Insulation type

(x4) ]

Approval

C€E s (Except low voltage type)

Unit weight

Approx. 97g | Approx. 84g |Appr0x. 127g| Approx. 127g| Approx. 118g| Approx. 118g| Approx. 172g

# (% 4) "O" Mark indicates that equipment protected throughout by double insulation or reinforced insulation.

mConnections

#TC4 series has both Main Out and SSRP output. You may select the model as your needs.
Low voltage type is able to select relay output SSR output.

®TC4S ®oTC4SP
: SSR OUT:
sskouT: @< |I| ALT OUT: i 7 NI
12vDC +2v 250VAC 1A 1a T 26 A Mas
20mA Max. (o)« |z| 0 Relay OUT S (:) ( ) _K%LOQ/A%L#L
a +
[y, o Ml @ @
Relay OUT: B' RTD TC G RTD B
250VAC 3A 1a » < @ @_
(x1) B +§ 5 (x1)
SOURCE ¥ IE' IE L :O <— source AlO]
100—-240vAC @- A +] A 100-240vVAC
5VA 50/60H @ @ A T 5vA 50/60Hz,
24-48VDC 3, SENSOR SENSOR 24-d4BvDCSW,
24VAC 5VA 50/60Hz ‘
eTC4Y eTC4W TC

(This model is not available for AC/DC power supply type.)

- +RTD
SENSOR Y
B [B A
Y

A1OUT Relmy OUT [13] [14] [15] /@I [22] [23]
250VAC 1A 1a  250VAC 3A 1a oo-lo
AL1 OUT: AL2 OUT:
250VAC 1A 12 250VAC 1A 1a
1]2[3]a]5]6]7]|89f10[11 Relay OUT
‘ 250VAC 3A 1
e e $8 loluo .cH a
SSR OUT: SOURCE
SENSOR tRj\Dj 12VDC 2V 100-240VAC El @ El El El El . . i @ A
e 2omA Max. S DE 3w + -1 SOURCE
24VAC 5VA 50/60Hz @ G) x| 23 82—5204}%\&0
# (% 1) Power supply SSR OUT: © z
—AC power : 100—240VAC 50/60Hz ;g\r/ﬂDACMiEV ngAllg\/E)E\)/% %\g/GOHz

—Low voltage :

24—48VDC, 24VAC 50/60Hz

Autonics
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eTC4AM oTC4H/L
ssrour; ®<[4] it ur £t [4]
12VDC +2V
20mA Max. ©)«f E 1A 1a E
AL2 OUT:
Shpmon,, e [¢]
A a B' RTD TC
AL & B 5 o Wi %
e §T| S (1R
Z * A :
5VA 50/60Hz, 250VAC \i’_@
24-48VDC 3W, IE‘ SENSOR IEITK 1A 1a
24VAC 5VA 50/60Hz @ B' RTD TC
Relay OUT < <+
AD 1 IE 250VAC 3A 1a @ B +§
# (% 1) Power supply ?(?OU—RZEEVAC 49}__ A
—AC power : 100—-240VAC 50/60Hz VA s0jeorz, Tl @ e
—Low voltage : 24—48VDC, 24VAC 50/60Hz 54VAC 5VA 50/60Hz
mDimensions
eTC4S ®Panel cut—out
®Bracket [148 6 64.5 1 Min. 65
Or——
E =— Terminal £
— cover o 2
- IR — (o] «©
}H’: re} E 45700
b — >
[ — (Unit:mm)
oTC4SP
®Bracket 6. 72.2 . ®Panel cut—out
[]48 58.5 Min. 65
[ Y
i) ; — ?{:
- SV|[°F DST T a —m== o S 45708
] || A | b =
lﬂiu‘ I
(S v (Unit:mm)
eTC4Y
®Panel cut—out
87 84
Min. 91
77
— S S
— 0 3 E 687’
(Unit:mm)
eTCAM ®Panel cut—out
®Bracket B 072 6 64.5 6
Min. 90
I 1 e e 3 .
Terminal X
==L |/ cor -
= —= [0 T R
= = ] o S |
M'fifififEE,': B c 6857
= = [E =
| = — %m I —
— — [E ‘
ol S e——~ R ] (Unit:mm)
L]
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oTC4H

®Bracket

®Panel cut—out

Min. 65
Terminal
/ cover
w
I . 4572
=
— =) 1y ‘ (Unit:mm)
eTC4W

®Panel cut—out

Min. 115 ‘
2 2
=
= 927" )
Temp.
controller
o U L} (Unit:mm)
[ ]
TCAL 6 ®Panel cut—out
Min. 115
Terminal
/" cover 3o
Al
ITe) (e
© . +0.8
§ [ § 927
N A ——, v (Unit:mm)
eTerminal cover(Sold separately)
®RSA—Cover ®RMA—Cover ®RHA—Cover ®RLA—Cover
(48 48mm size) (72x72mm size) (48 96mm, 96 X 48mm size) (96X 96mm size)
(Unit:mm)
mProduct mounting

®TC4S/SP(48x48mm) series ®TC4Y (72X 36mm) series

¢ Insert product into a panel, fasten bracket by pushing with tools as shown above.
(In case of TCA4Y, fasten the bracket bolts.)
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mSSRP(Solid State Relay Phase Output) output function[ 55-.7 ]

#Low voltage type supports ON/OFF output only when selecting control output [ 55 1.
(Not support to select SSRP output method function. [ §5~.7])

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

®Standard SSR output is still available by internal parameter setting [55~.A]; in addition, "cycle control" with connecting Zero cross
turn—on type SSR or Random 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 SSR module
output 12VDC JUL

TC4 series SRH1 series

Power(~) l

#You.can select the functions with parameter.settings.

At o Ve

ON OFF ON OFF
Cycle output '\ [} i u‘ i) Nd¢
. |4 |4 LA 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)

Phase output

When using Random Turn—on SSR for
AC half cycle phase control output

40% 70%

®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[ £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 (t) 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 unit(‘C/°F) indicator : It shows current temperature unit.
Control/alarm 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 + keys for 3 sec. to operate function (RUN/STOP, alarm output cancel) set in inner parameter [d} -¥].
¥ Press + keys once in set value operation to move digit.
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mFlow chart for setting group

RUN mode |«

®
@ | Press any key among @ | Press [MODE| for 2sec. ® | Press |MODE|for 4sec.
{ mone], [«]. [¥]. [A] i i
|SV setting group| |First setting group (PRr I)| |Second setting group(PFlrE')|
| MODE | Press [MODE| for 3sec. | Press |MODE| for 3sec.

@i AL 3_5A|arm1 setting value -k |[Input type

iAlarm1 setting value E | Temperature unit

Input bias

#1If no key touched for 30sec.,

it will return to RUN mode [{’ F“:EAuto—'[uning execute

automatically and the set value

and =¥ =gt
[p=xn] pu B pu
m ——
C

wF |Input digital filter

of parameter will not be changed. Proportional band

: SV low limit

! iIntegral time H-5ys | SV high limit
| Derivation time o- Ft Control operating type
Manual reset d | Control method

=
'
X

HHSEHysteresis o Control output type

{ §5r.niSSRP output method

settings. ontrol time

larm1 mode
(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.
®Press key over 3sec. in the setting group, it returns to RUN mode.

[ Exception : Press key once in SV setting group it returns to RUN mode.]

EAIarmZ mode

larm hysteresis

A | LBA detection band
%Press [MODE]key again within a sec after return to RUN mode by press [MODE|key Function key operation

over 3sec., it advances to the first parameter of previous setting group. E‘. Eu Input error MV

s Parameter setup
ol |Lock

[Setting group 2]—[Setting group 1] —[Setting group of set value]

e Set parameter as the above considering parameter relation of each setting group.
e Check parameter set value after change parameter of setting group 2.

¥ Indicator type displays shadowed parameter of setting group2.

€ALE and AL-@ parameter display is available with only "Alarm output 1 + Alarm output 2" model.

% [ AHYS ] parameter will not be displayed when alarm operation mode (AL-{, RL-2) of setting group 2 is set as
[RRO./SbR.CI/LbBA.].

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

@Set value change mode

Change set value

by , , keys.

Autonics
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mFlow chart for
Press

for 3sec.

Alarm1 setting value .

.seting : 1)
MOT> _____ H L} S] 1250 #In case alarm operation mode (AL- 1) is set to [ ARO_/SbR. fY/LbR_ ],

setting group 1

(1) & Press any key among [«], [¥]. [A].

(3% 2) After checking or changing setting value in each parameter, press Key to save

and move to next parameter setting.
(3% 3) These parameters are appeared only if control method [£-Ad ] in second setting group is set [P 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(Input range)

Alarm?2 setting value
LALS
MODE l (%3)

MODEl MODE] (3x:2) no parameters will be displayed.

Setting range:Deviation alarm(—[F.S] to [F.S], Absolute value alarm(Input range)
1280 #In case alarm operation mode (AL-2) is set to [ RAO_/SbR. [Y/LbA_ ],
no parameters will be displayed.

¥ |t starts to operate auto—tuning when it is ON and set as OFF

S
!’| DFF|<—>| an | automatically after finish the operation.
#Deviation indicator(a, m, ¥) will be flashing(cycle:1 sec.)
during auto tuning function.

E» Setting range : 0.1 to 999.9°C

S| Setting range : 0 to 9999sec.
#Integral operation will be OFF when set value is "0".
S | Setting range : 0 to 9999sec.
’ % Derivative operation will be OFF when set value is "0".

S| 0500 Setting range : 0.0 to 100.0%
2 1t will be displayed in P/PD control and not in ON/OFF and PI/PID control.

S | AOD|  Setting range : 110 100C [0.1 to 50.0C]
Hy 1t will be displayed in ON/OFF control.

mFlow chart for
Press

fq_r_?z.S..e..C.-...,

setting group 2
(1) EZ Press any key among , , .

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

Press [MODE| for 4sec. #Press [MODE| key for 3 sec. to return RUN mode at any parameter.
MODE H

D]

nAuf

Input digital filterE

)

, L
gt Tl PE ] F'*tE'Ié

[« [«

¥ Front temperature unit indicator will flash
when selecting the unit.

Setting range:0.1 to 120.0sec.
3% Set input digital filter time for average input value affected control, and display value.

Autonics
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(x1) [ Press any key among [«], [¥], [A].

(%2) After checking or changing setting value in each parameter, press [MODE| key to save setting value.
Saved setting value will flash twice and then moves to next parameter setting automatically.

3 Press [MODE| key for 3 sec. to return RUN mode at any parameter.

SV low limit

B

Setting range : Within using range of each sensor(KCA sensor)
%It enables to set ranged [L-5u < H-5u ] —1

Setting range : Within using range of each sensor(KCA sensor)
%It enables to set ranged [H=5u = L-5u ] +1

Al
[A]
IHERE |‘_’|. Lool]
¥
Al
[A]
Pl d |‘i’|anaF|
¥
Al
Control output type ;—|.
M |<;>| ,-| % Preset output will be operated as control output.
I—f
Yl
\4
SSRP output method - |
: . PHHS %1t will be displayed when selecting [ ok ] as [ 55 ].
" " " X ¥ For low voltage type, SSRP output function selection
is not available.

SR . Setting range:0.5 to 120.0sec.
BEDU #%In case of [ rLY ] output mode default value is 20.0 sec.(2.0sec. in case of [55r ] mode)
"""""""" #It will not be displayed when [ §5~a ] is set as [ LYLL/PHAS ].

S | Pt , » > = « |0 #Press key to convert alarm
-'|Hn ‘H| “‘bH" |F,n “F” Hn “d| operation mode into alarm option.
#Select alarm operation mode #%Select alarm option #Refer to H-57 page.
L RA2AR #Same with the above [AL-{].
Alarm Nysteresis S 11t0 9997C[0.1 to 50.0C]
TURETT : etting range : 1 to .1 to 50.
F,H'_"S S UB’ # [ AHYS | parameter will not be displayed when alarm operation mode(RL- {, AL-2) is
MODE set as [ AAO_/SbA.IYLLA_ ].
LBA monitoring time S 0 10 9999
8 etting range:0 to sec.
LbFu: BBUD # [ LbRE ] parameter will be displayed when alarm operation mode(RL- {, AL-2) is set
s [LbA.].
LBA detection setting yglue Setting range:1 to 999°C

008! xWhen setting [AL- 1, AL-2] to [LbA- ] and [LbAE ] setting value is 0,
""""""""""""""""" ' [LbAS ] parameter is not displayed.

. . Setting range:1 to 999C

i BRR————1 003 =[LbAb] parameter will be displayed when alarm operation mode (AL~ {, RL-2) is set
"""""""" ' as [LbA.] and [LbAE ] is not 0.

Function k ti
unction key operation . .
d’ 'E S‘: DP|FH_rE # [ ALAE ] will not be displayed in case of no alarm output models.
7
Input error MV
= E Setting range : 0.0 to 100.0%
DDUU %#0.0/100.0% will be displayed in ON/OFF control.
ok s A | % For indicator model (TC4L1—NLIN)
) NTUFTES T % For indicator mode - ;
| DFF:.D 11.04.3: :4.01.3: [oFF, Lol 1] is available only.
MODE y 4

Avutonics H-46
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mlFactory default
eSetting group 1

eSetting group 2

Parameter Factory default Parameter Factory default Parameter Factory default
AL ! 1250 ' n-k LR E 0288
AL Un! k of ar- 1 Az 1A

RE ofF ' n-b 0003 e "

P 0100 nAuF iy AL-¢2 AncA

] L-Su -050 AHYS ]

g | booo H-54 1200 LbAE 0008
rESE Y LbAS 008
HYS 002 o-ft HERE LbAb i)
{-nd P d d -t StoP

ol rLY Ernu HHHY

SSrn Sknd Lol oFF

% Low voltage type has no SSRP output method setting function and supports only
ON/OFF output when selecting [ 55~ ] in control output setting function [olkE].

mInput sensor and rangel[! n-t ]

®Select proper input sensor type by user application.

Input sensor Display Input range (C) Input range (°F)
K(CA) ECA —50 to 1200 —58 to 2192
Thermocouple J(IC) Ji L —30 to 500 —22 to 932
(x1)L(IC) Lt C —40 to 800 —40 to 1472
DIN DPt |[(%2) FE I —100 to 400 —148 to 752

I Standard | 1008 |(%x2) PEZ —-100.0 to 400.0 -148.0 to 752.0
CUS.H —50 to 200 —58 to 392

(x1) CU502 Cus.L —50.0 to 200.0 —58.0 to 392.0

#(%x1) L(IC), Cus0&

% (% 2) PE | parameter will change dPEH, PEC parameter will change dPEL .

mFunctions
See H—=57 to 60 page for TC / TD common features.

OSV / PV deviation display function

A function to display SV / PV deviation on front lamp

®When PV is higher than SV over +2T (+2.0C), A (RED)
lamp is ON. (PV > SV + 2.0C)

®When PV / SV deviation is £2C (£2.0C), M (GREEN)
lamp is ON.(SV + 2.0C = PV = SV - 2.00C)

®When PV is lower than SV over —2C(=2.0C), ¥
(RED) lamp is ON.(PV < SV — 2.01C)

OControl output type selection[ olkt ]

®A function to select control output type ; Relay
output(~L4), SSRP voltage output(55r).

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 F Lock off
Lal ! | Lock setting group 2
Lol 2 | Lock setting group 1, 2
Lal 3 | Lock setting group 1, 2, SV setting group
#ofFF, Lol | are available only for indicator (TC4[]—
NOIN).

OError

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

Display Description
PE If input sensor is disconnected or sensor is
07 LN | 1ot connected.
If measured sensor input is higher than
HHHH temperature range.
Y If measured sensor input is lower than
LLLL | 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
A

TC Seri
eries

$
|

Heater
(~ Power

Relay contact terminal

Magnet or
Relay contact

H-47
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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 "M " to protect
electromotive force.

®Application of SSRP output method
TC Series Solid state relay(SSR)

O

=] Power

@ Load power
O

¥ 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. (H)
#Refer to H-43 page for phase / cycle control Igmféuer
connections.

Voltage
output
terminal

==
{ezoh
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Digital switch type PID control
mFeatures

eDigital switch application to PID control temperature controller
®Realizes ideal temp. controlling with newly developed
PID control algorithm and 100ms high speed sampling
OSSR drive output / relay output and SSR drive output /
current output selecatable (TD4H / TD4L)
®Dramatically increased visibility using wide display part
®Mounting space saving with compact design
: Approx. 38% reduced size compared with existing
model (depth—based)
¥ For substitute T3HS, set AL-{ or AL-2 as An b or AnSh.
*For substitute T3HA, T3MA, or T3LA, set AL- | or AL-2 as An4A.

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

mOrdering information
T D 4 M| — |1 4 R

Relay output
SSR drive output
Current output

TD4SP/TD4M

Control
output

(1) TD4H/TDAL Relay output+SSR drive output

Current output+SSR drive output
100—240VAC 50/60Hz

No alarm output

Alarm1 output

Alarm1 output+Alarm?2 output

DIN W48 X H48mm (8 pin plug type) (3%2)
DIN W72 XH72mm

DIN W48 XH96mm

L [DIN W96 XH96mm

4 19999(4 Digit) |
D [Set by digital switch |

Power supply

D= [ZHO|T||O|W»| D

Alarm output

w
o

Size

<

T

Digit

Iltem

[
1
Setting type [
1
[
1

T |Temperature Controller I

(1) Control output type is different depending on model size.
(3%2) 8 Pin Socket (PG—08, PS—08) : Sold separately

mSpecifications
‘ TD4 series
Series TD4SP TD4M [ TD4H TD4L
Power supply 100—-240VAC 50/60Hz
f;lr?g\éable voltage 90 to 110% of rated voltage
Power consumption Max. bVA
Display method 7 Segment (Red), Other display part(Green, Yellow, Red LED)
Character size H15X W7mm | H18 X W9mm | H15X W7mm | H22X W11lmm
Input RTD DIN Pt100Q (Allowable line resistance max. 5Q per a wire)
type TC K(CA), J(IC)
Display RTD (PV £0.5% or =1C higher one) rdg * 1Digit
accuracy| TC % TD4SP (Plug type) is (PV £0.5% or =2T higher one) rdg = 1Digit
Relay 250VAC 3A 1c¢ | 250VAC 3A 1la
gﬁ&f' SSR 24VDC 3V 20mA Max
Current DC4-20mA (Resistive load Max. 600Q)
S utou — AR AL L e
Control method ON/OFF and P, PI, PD, PID control
Hysteresis 1 to 100C/°F
Proportional band(P) 0.1 to 999.9C/°F
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mSpecifications
Seri TD4 series
enes TD4SP TD4M TD4H TD4L
Integral time(l) 9999sec.
Derivative time(D) 9999sec.

Control period(T)

0.5 to 120.0sec.

Manual reset

0.0 to 100.0%

Sampling period

100ms

Dielectric strength

2000VAC 50/60Hz for 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| Control output

Mechanical : Min. 10,000,000 operations, Electrical : Min. 100,000 operations

life
cycle |Alarm output

Mechanical : Min. 5,000,000 operations, Electrical : Min. 100,000 operations

Insulation resistance

Min. 100M & (at 500VDC megger)

Noise strength

Square shaped 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

Insulation type(*1) | (% 1) =]
Approval CE c“‘us
Unit weight Approx. 76g Approx. 126g | Approx. 131g Approx. 193¢

¥ (% 1) "[O] " Mark indicates that equipment protected throughout by double insulation or reinforced insulation.

mConnections
®TD4SP-N4[] (Indicator only, no alarm output model)| ®TD4H/TD4L
MAIN OUT
MAN SENSOR A E‘ @
250VAC 3A 1c 1c 5 B
@ : " RESISTIVE LOAD F» |z|
— B‘
TC RTD B' @ @_ RTD Izl IE‘
- O %AU ouT
) 5 250VAC 1A 1a
{*@ ®*} A e sH
AL2 OUT
A @ 100-240VAC @_{zsowxc 1A1a
SENSOR +
SSR E:
24VDC +3V
MAIN OUT 20mA Max. —
SSR Current @ MAIN OUT IE MAIN OUT
E - E - 0 ?gé?/{\c 3A 1a Current
n © n ® A@ RESISTIVE LOAD @ ﬂ -
24VDC +3V | DC4-20mA SOURCE IE @ +
20mA Max. |Load 600Q Max. 100—240VACCTI§ DCa—20mA
%8 Pin Socket(PG—08, PS—08) : Sold separately 50/60Hz 5VA @ Load 6009 Max.
oTD4M
SENSOR A >
cH 8
+
et e

AT

SOURCE
100—240VAC
50/60Hz 5VA

@HE@%@@EE

AL1 OUT

250VAC 1A 1a

MAIN OUT MAIN OUT
Relay SSR Current
250VAC 3A 1a

RESISTIVE LOAD ﬂ + ﬂ +

T | [T}

24VDC =3V | DC4—-20mA
20mA Max. |Load 6008 Max.

EREIGEIEE G R IE]E]
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mDimensions

eTD4SP
®Bracket

12.5 64.5

9.5 50

i
ay
o
iy

®Panel cut—out
Min. 65

406
0

45

451

(Unit:mm)

Min. 65

eTD4M
®Bracket

64.5

|
|
|

T
|
|
|
|
1

I
I
I

oo g g[8 b oo

77.5

®Panel cut—out

Min. 90
Terminal

/" cover ‘

680

6877

Min. 90

T (Unit:mm)

eTD4H

64.5

——

I I - D I I I I I

101.5

®Panel cut—out
e Min. 65

Terminal

/cover

92+

45°°

Min. 115

(Unit:mm)

eTD4L
®Bracket

[

O

¥

S

\‘lnnnnn

101.5

®Panel cut—out

Min. 115

Terminal
cover

922

Min. 115

92+88

(Unit:mm)

eTerminal cover(Sold separately)
O®RMA—Cover(72X72mm size)

®RHA—Cover(48X96mm size)

ORLA—Cover(96X96mm size)

(Unit:mm)
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mProduct mounting

®TD4SP (48X 48) series ®Other series

R

'l‘_—'-

.;" ;—;;;;/7‘\
w
—

o
- =

#Insert product into a panel, fasten bracket by
pushing with tools as shown above.

m/Parts description

1
(H)

Temp.
controller

[sle(s[s]]
|ﬁ S —
e|a|a]a] |

Temperature display
It shows current temperature (PV) in RUN mode and parameter and set value for each setting group
in parameter change mode.
Temperature unit indicator(C/°F)
—It shows current temperature unit.
—Temperature unit(C or °F) display lamp will be flashing during AT function.
Control/sub output indicator
—OUT : It will be ON when control output is ON.
*#1In case of current output type, it will be OFF when output level is under 2%, and ON when output level is over 3%.
—ALM : It will light up when ALARM output is on.
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.
Press +[Alkey at the same time to perform setting functions in Function Key setting
mode (df -F) and to make Digit movement.
(6) Digital Switch : Used to set SV to control

mFactory default

eSetting group 1 eSetting group 2

Parameter Factory default Parameter Factory default Parameter Factory default
AL ! ln-k ECA L -,
AL o 1250 T or AL- ! A~ R

Ak ofFF ! n-h HHHH AL-2 An~cCA
P 0100 nAuF Y RHYS oo
] L-Su -50 LbAE 0o00o
d 0oaa H-So 1200 LbAS 008

rESt 05308 o-FE HERE LbRb 003
HYS ao¢e {-nd Pid d -t StoP

(1) ollk rtd Eriu 0000
(2 0cdo
0020 Lol oFF

#(*1) is available with only TD4H/TD4L model.
¢ (*2)Default for [ k] == Relay contact output[ LY ] : 20.0 sec. / SSR output[ 55 ] : 2.0 sec.

(In case of current output[ CUr ],

no factory default is displayed.)

Autonics
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mFlow chart for setting group

RUN mode |« ®

® 'Dlgltal switch @ | Press [MODE| for 2sec.

Setting SV| | First setting group[ PAr

@
¥If no key touched for

® "Press MODE| for 4sec.
] | | Second setting group[ PAr2 | |
|Press MODE]| for 3sec. |Press MODE]| for 3sec.
Alarm1 setting value ! A -k Input type
! Alarm2 setting value Un! k| Temperature unit

30sec., it will return to RUN
mode automatically and the
set value of parameter will
not be changed.

#Parameter marked in i
might not be displayed
depending on other parameter

settings.

Auto—tuning execute
Proportional band
Integral time
Derivation time
Manual reset

i Hysteresis

®Digital switch is available to set SV, alarm

@Press key over 2sec. in RUN mode,

advances to setting group 1.

®Press [MODE| key over 4sec. in RUN mode, i

advances to setting group 2.

value at anywhere.
it

@First parameter will be displayed on viewer

when it advances to the setting group.

®Press [MODE| key over 3sec. in the setting group,

it returns to RUN mode.

¥ 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.
s Parameter setup
[Setting group 2]—[Setting group 1]

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

Input bias
Input digital filter

SV low limit

b= nd B el W= X
| | pun )

uA| b |E

cC|j€ (™M

SV high limit

D

'
"
n.

Control operating type

™
'

2

o

Control method

c': Control output type
(Available with only TD4H/L model)

{ Control time

[x]

C

Alarm1 mode

Alarm2 mode

Alarm hysteresis

: LBA monitoring time

LBA detection setting value
LBA detection band

C“ 'E Function key operation

El‘.n:lu Input error MV

K ] r
* Check parameter set value after change parameter of setting group 2. LOoL | Lock
» Setting group description above is for TD4H/L—24R models.
i1 The part shown in dotted line is displayed depending on setting in setting group 2.

1t is possible not to display shadowed parameter of second setting group depending on model.
AL - { AL -2 parameters of second setting group are displayed depending on sub output type.
% [ AHYS ] parameter will not be displayed when alarm operation mode (RL- {, RL-2) of second setting group is set as

[RAO_ /5bA.1:/LbR_].

mFlow chart for setting group 1

P RUN mode % (*1)After checking or changing setting value in each parameter, press
MODE MODE| key to save setting value. Saved setting value will flash twice
for 3sec. l Press [MODE| for 2sec. and then moves to next parameter setting automatically.

PH:‘ ! #Press [MODE|key for 3 sec. to return RUN mode at any parameter.
Alarm1 setting value
e T d Setting range : Deviation alarm(—[F.S] to [F.S]),
MODEl (+1) Absolute value alarm (Input range)
v ¥In case alarm operation mode(RL- {, RL-2) is set

as [ ARO-/SbR. TY/LbA. ], parameter will not be

displayed.

125
v
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) (%2) ! (3%2)These parameters are appeared only if control method
Auto—tuning execute < = [C-Ad ] in second setting group is set [Pl d ].
i ‘L'an #1t starts to operate auto tuning when it is ON and set
et ; as OFF automatically after finish the operation.
|—T ¢ Temperature unit display lamp will be flashing during
auto tuning.

M @Al U ‘DU Setting range : 0.1 to 999.9C/°F

M.@Al BBDB Setting range : 0 to 9999sec.
¥ Integral operation will be OFF when set value is "0".

M.A Setting range : 0 to 9999sec.
BBDB >:<Deri?/ativ<30peration will be OFF when set value is "0".

M.A BSDB Setting range : 0.0 to 100.0%
g : ¥t is displayed when selecting P/PD control modes.
" (No parameters are displayed when selecting PID, or ON/OFF mode.)

(H)

™M @&l Setting range : 1 to 100°C/°F v
SHED it will be displayed in ON/OFF control.

mFlow chart for setting group 2

% (*1)After checking or changing setting value in each parameter, press

Press
MODE """ MODE| key to save setting value. Saved setting value will flash twice
and then moves to next parameter setting automatically.
for 3sec. Press [MODE] for 4sec. % Press [MODE|key for 3 sec. to return RUN mode at any parameter.

Input type + |
M.[Al =
| PLR}— I [ ‘—’-Pl:
[MODE] | | | | 3
(+1)
s Temperature unit indicator will be flashing

when selecting the unit.

Setting range : —999 to 999°C/°F

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

Setting range : Within input range of each sensor
It enables to set ranged [L-5u < H-5u ] —1

Setting range : Within input range of each sensor
¥It enables to set ranged [ H-5u = L-5u ] +1

!
HEFH:||EaaL|
L = 4
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Control time

Control method

Control output type

M@
| P! dl~=—{onoF]
:
v % Control type display[ ol ]
™.A i i o is available with only
 — — —> :or —>
-~ rLY| | 55"; L Cur] TD4H/TDAL models.
H |—f #Preset output will be
H operated as control output.
#Relay contact+SSR drive | ¥ Current output+SSR drive

Setting range : 0.5 to 120.0sec.

#In case of [ FLY ] output mode default value is 20.0 sec.
(2.0sec in case of [ 55~ ] mode)

% No parameters are displayed when selecting current output.

Alarm2 mode

Input error MV

| |

>[An 1A]<—+[LbA_] ®+@ =*[An tAl«—>[RA id]
) |_

#Select alarm operation mode % Select alarm option

¥ Press [¥]+[A] ke

M. A

M.A

LBA detection setting value

M @Al

M @Al

Function key operation

y to convert alarm operation mode into alarm option.(Refer to H—57 page.)

: #Same with the above [RL- {].

Setting range : 1 to 999C/°F
% [ AHYS ] parameter will not be displayed when alarm
operation mode(RL- !, AL-2) is set as [ AAO_/SbA. TYLBA_. ]

Setting range : 0 to 9999sec.
# [ LbAE ] parameter will be displayed when alarm
operation mode(AL- {, AL-2) is set as [ LbA.. ]

Setting range : 1 to 999°C/°F
#When setting [AL-{,AL-2 ] to [LbA_] and [ LbRE ] setting value is 0,
[ LAS ] parameter is not displayed.

Setting range : 1 to 999C/°F
#When selecting [ LbA. ] alarm mode(AL- {, AL-2) and [ LbAE ] setting
value is 0, [ LbAh ] parameter is not displayed.

% [ ALAE ] will not be displayed in
case of no alarm output models.

Y| A T‘
28 5 oPE AL E
L= 4

4g04o

Setting range : 0.0 to 100.0%
%0.0/100.0% will be displayed in ON/OFF control.

M. A

'
| alFF||LaE "||La;|:E'|

mInput sensor and range[ ! n-t ]

®Seclect proper input sensor type by user' application.

Input sensor Display Input range C Input range °F
- c | K(CA) vrR —=50to 1200C —58 to 2192°F
e e
rmotoup J(C) i ~30 to 500C —22 10 932°F
DIN o .
RTD Standard Pt P —100 to 400C —148 to 752°F

®Setting range :

[BCA /UL /PE] (Default : [PCA])

H-55
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Digital Switch Type PID Control

mFunctions
See H=57 to 60 page for TC / TD common features.
OControl output type selection[ obit ]
(3 Available with only TD4H/L model)
®In case of relay output type model, relay output(-L4)
and SSR drive output(55r) supported. In case of current
output type model, current output Ct/r) (DC4—20mA)

and SSR output (55r) supported.
® A function to select control output type.

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.

Display Description
oF F | Lock off
Lol ! | Lock setting group 2
tafl2 | Lock setting group 1, 2
OEtrror

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

Display Description
ErSu | Setting error (When SV is out of SV range)
PE If input sensor is disconnected or sensor is

OFEM 1 ot connected.

If measured sensor input is higher than
HHHH temperature range.

If measured sensor input is lower than
LLLL 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

TD Series A
N
é
|ﬁ> Heater
Conder;sg(._t%ﬂ) S (~ Power
630v T @
SR

Magnet or
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

Relay contact terminal

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 "M " to protect
electromotive force.

®Application of SSR output type
TD Series Solid state relay(SSR)

Voltage
output
terminal

=] Power

Or»rOr

@ 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.

¢ Heat sink integrated SSR must be used. Unless it
may cause 70 to 80% of performance degrades or
it may cause SSR failure in case of long term use.

®Application of current output(DC4—20mA)

Poer controller
(SPC1-35)

TD Series

Current
output
terminal

DC4-20mA
LOAD 600Q Max.

¥ 1t is important to select SCR unit after checking
the capacity of the load.
*1If the capacity is exceeded, it may cause a fire.

Avutonics
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TC/TD Common Features

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

Alarm temperature (Deviation
temperature) : Set as 10C.

Alarm temperature (Deviation
temperature) : Set as —10C.

Mode Alarm output operation Description(The initial value of AL1/AL2 is KCA.)
Aal_ ENo alarm output.
OFF va ON ofFf iHf onN MWDeviation high—limit alarm
_ A ~ ~ A If deviation between PV and SV is occurring higher
,q,-. ,' SV100C PV110C PVI0C SV100C than set value of deviation temperature, the output

will be ON. The deviation temperature is set in AL1/
AL2.(Default of ALT, AL2 : 1250)

o= 3
RAcil PVOOC  SV100C
Alarm temperature (Deviation

temperature) : Set as 10C.

ON  %H OFF
A AN
sV100C  PV110C

Alarm temperature (Deviation
temperature) : Set as —10C.

M Deviation low—limit alarm
If deviation between PV and SV is occurring lower
than set value of deviation temperature, the output
will be ON. The deviation temperature is set in AL1/
AL2.(Default of AL1, AL2 : 1250)

oN fHi OFf iH} oN

MDeviation high/low—limit alarm
If deviation between PV and SV is occurring higher
or lower than set value of deviation temperature,

Alarm temperature (Deviation
temperature) : Set as 90C.

Alarm temperature (Deviation
temperature) : Set as 110C.

Ff e B A A A ! AllC
[ RS PVI0C SV100C PV110°C the output W}H be ON. The deviation temperature
is set in AL1/AL2.
Alarm temperature (Deviation temperature) : Set as 10C. 1t is ON if AL value<0(Default of ALT, AL2:1250)
; : W Deviation high/low—limit reverse alarm
OFF V'HT ON THv OFF If deviation between PV and SV is occurring higher
q - Lf-’ A A A or lower than set value of deviation temperature,
L L R N PVI0°C SV100C PV110C th?‘OUAtIE)F/tA\Clgl be OFF. The deviation temperature is
L . . set in .
Alarm temperature (Deviation temperature) : Set as 10TC. %It is OFF if AL value<0(Default of AL1, AL2:0)
OFF HT ON oFr  infon WAbsolute value high—limit alarm
o L4 A Y ~ If PV is equal to or higher than the absolute value
HnS' PVI0C  SV100%C SV100C PV110°C of alarm temperature, the output will be ON.
The absolute temperature is set in AL1/AL2.
Alarm temperature Alarm temperature .
(Absolute value) : Set as 90°C.  (Absolute value) : Set as 110°c.| (Default of ALT, AL2 : 1200)
ON IH! OFF ON i OFF M Absolute value low—limit alarm
_ ~ Y Y N If PV is equal to or lower than the absolute value
F,',-“:, PVI0C SV100C SV100C  PVii0%C of alarm temperature, the output will be ON.

The absolute temperature is set in AL1/AL2.
(Default of ALT, AL2 : —50)

It will be ON when it detects sensor disconnection.

M Sensor Break Alarm

It will be ON when it detects loop break.

HMLoop Break Alarm

s Alarm output hysteresis[ AHYS |

« Above alarm output operation mode, "H" is alarm output histeresis which displays alarm output's on/off interval. User settable.
o [ RHYS ] parameter will not be displayed when alarm operation mode (AL- {, AL-2) is setas [Aad., [ G5hAL, [LbA_].
« Setting Range KCA, JIC, PT:1 to 100(Default : 1)

m]Optional alarm output selection

Display Alam mode

Description

Standard alarm

If it is an alarm condition, alarm output is ON. Unless an alarm condition,

alarm output is OFF.

Alarm latch

If it is an alarm condition, alarm output is ON. Before reset the alarm, an ON
condition is latched. (Holding the alarm output)

Standby seguence

When power is supplied and it is an alarm condition, alarm output does not act.
From the second alarm conditions, standard alarm acts.
Conditions of repeated stanby sequence : Power ON

Alarm latch and
standby sequence

When power is supplied and it is an alarm condition, alarm output does not act.
From the second alarm conditions, alarm latch acts.

Conditions of repeated stanby sequence :

Power ON

mFunction
OAuto tuning[ At ]

®When setting [ Ak ] parameter to [an], front temperature
unit display (C or °F) lamp will be flickering during Auto
tuning. After completing auto tuning, temperature unit
display lamp returns to normal operation and [ Rk ]
parameter automatically becomes [ an — oFF ].

®Set as [ oFF | to stop auto tuning.

¥ 1t keeps previous P, I, D set values.
®If SV is changed during auto tuning mode, auto tuning

is stopped.

®PID time constants figured out through auto tuning
function can be changed.

®If control method is set to [ enoF |, no parameters
are displayed.
Finish auto tuning when [ ePEn ] error or [ Er5u ]
error (for TD series) occurs during the operation.

#1In case of [ oPEn ] error or [ ErSu ] error (for TD
series), auto tuning operation is not applicable.

H-57
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TC/TD Common Features

OControl method selection[ £-~d ]

It is selectable PID, ON/OFF control.

®In case of ON / OFF (anoF) mode, Hysteresis (H45)
parameter is displayed.

®In case of PID(PFi d) mode, Proportional band(F),
Reset time( ) and Rate time (k) parameters are
displayed.

OHysteresis[ HYS ]

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 VOFF ON
output
Hysteresis
_(Rys)
— — » Temperature

A SV

®[f 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(H45) 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(H45), heater's capacity, thermal
characteristics, sensor's response and location.

OManual reset function[ ~E5t ]
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%.

« 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) v Normal deviation
L Increase Reset
Process
value(PV)

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

OTemperature Unit Selection Function[ U} k]

® A function to select display temperature unit

®Unit display lamp will be ON when converting temperature
unit

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(foot ) and heat—function (HEAL) 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, 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.

OFUNCTION key operation[ d! -¥ ]

Press front keyslil + |Z|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. [SkoP]

OControl output RUN / STOP

It is allowed for users to select RUN / STOP 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.)

®In case of STOP mode, [ 5toP ]| parameter and PV
value is flashing in turn on display part.

®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"

S
—

STOP

mode OFF using front keys.)

t
Press FUNC key

(t:Min. 3 sec.) v

Run mode,—l
ON

RUN E

--Y

RUN

OAlarm Reset

A function to reset or initialize alarm output by force

while alarm output is ON. Applicable only to Alarm latch

(An[J.b) and Alarm latch and stanby sequence (Aa[l.d)

mode.

®[f PV value is within alarm output range, this function
is not available.

Autonics
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TC/TD Common Features

OLoop break alarm(LBA)[ LbA._ 1]

When control deviation | SV—PV | is smaller than LBA detection band 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(LbAE, LbAS, LEAL) are

displayed.

-
'
'
'
T
'
'

LBA monitoring:
\not applied section
(" control deviation
| SV=PV | is within
LBA detection value)

(Monitoring time

SV

PV
3 Setting conditions:
Setting temperature = 100C

t

Control deviation = | 100C—PV |
t=LBA monitoring time(LbA.t)=10 sec.

R PR

s=LBA detection setting value(L bA.5)

LBA
output < LBA OFF —
Power ON » @ ® ®

=10T

LBA ON b=LBA detection band(LbA&)=5C

LBA OFF LBA ON

®

®

Control start to M: LBA output OFF. As soon as power is supplied, control deviation | SV=PV | increases over LBA detection

width (5C) within LBA monitoring time (10sec).
@~®: LBA monitoring not applied section — PV is within LBA detection setting value (90<PV<100C)

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

@:
(OR
®:
®:

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

LBA output ON. Control deviation | SV—PV | decreases over LBA detection band (5T) at ® to @ section.
LBA output OFF. Control deviation | SV—PV | increases over LBA detection badn (5C) at @ to ® section.
LBA output ON. Control deviation | SV—PV | is within LBA detection band (5C) at ® to ® section.

OSensor break alarm(SBA)[ 5bA:: ]

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.

®Sect alarm mode parameter (RL- {, RL-2) "ShAIM

®5hAA / ShRb selectable

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

Olnput bias[! n-b]

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[ ~AuF 1

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.

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-Sul ~SV low limit [L -Su]. (3% L-5u > H-Su cannot be
set.)

®When changing input type (! n=k), SV high limit (H-Su)
and SV low limit(L-Su) of using temperature will be
initialized as max./min. value of sensor temperature
range automatically.

Olnput error MV(aPEn)[ 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.

Avutonics



TC/TD Common Features

= Proper usage oCaution for using

OSimple "Error" diagnosis ®Please use the terminal(M3, Max. 5.8mm) when

. ting the AC .
®In case, the load (Heater etc) is not operated, connecting the power source

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

®"/\' 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

output line from the unit. acid, chromic acid, solvent, etc.

®When it displays "sPEn" during operation. @Be sure to clean the unit after turning off the
This is a warning that external sensor is cut off. power and then turn on the power after passing
Please turn off power and check the state of sensor. 30minute after cleaning.
If sensor is not cut off, disconnect sensor line from ®If this unit is used in a manner not to be specified by
terminal block and +, — together. When you turn the manufacture, it can be injury to a person or damage
on power it can check room temperature. to property.
If this unit cannot indicate room temperature, this ®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.

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

®Service life for the relay of the unit is indicated in (Tz)mp_

controller

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.
center after removing the unit from system. ®Do not use this unit as following place.
Noise protection is designed in this unit, but it does DA place where dust, corrosive gas, oil, moisture
not stand up strong noise continuously. are occurred.
If bigger noise than specified (Max. 2kV) flows in @A place where there are high humidity or freezing
the unit, it can be damaged. place.

@A place where sunshine, radiant heat is occurred.
@A place where vibration, shock is occurred.

®If 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.

®[nstallation environment
DIt shall be used indoor
@Altitude Max. 2000m
@Pollution Degree 2
@iInstallation Category II.

®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.

Avutonics H-60



TDA4LP Series

Dual setting type PID control

mFeatures

eDigital switch application to PID control temperature controller
®Realizes ideal temp. controlling with newly developed

PID control algorithm and 100ms high speed sampling
OSSR drive output / relay output and SSR drive output /

current output selecatable
®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 c E N
manual before using. c US
@ Ordering information

[T][D][4][p| —[1] [4] [R]

| Control output R | Relay output + SSR drive output

C | Current output + SSR drive output

Power supply

4 [100—240VAC 50/60Hz

Alarm output

1 |Alarm output

I |
, I |
Size I LP | DIN W96 XH96mm Alarm setting type |
Digit ™4 [9999(4 Digin |
Setting type ™D [Set by digital switch |
ltem I T |Temperature Controller |
mSpecifications
Series TD4LP
Power supply 100-240VAC 50/60Hz
gfg\g’ible voltage 90 to 110% of rated voltage
Power consumption Max. 5VA
Display method 7 Segment (Red), Other display (Green, Yellow, Red LED)
Character size H22XW11lmm
Input RTD DIN Pt100Q (Allowable line resistance max. 5Q per a wire)
type TC K(CA), JIC)
Display RTD (PV £0.5% or £2C higher one) rdg %+ 1Digit
accuracy| TC
Relay 250VAC 3A 1la
Somil [ssR 24VDC *3V 20mA
Current DC4-20mA (Load resistance Max. 600Q)
Sub output AL1 relay output : 250VAC 1A 1a 1 contact
Control method ON/OFF and P, PI, PD, PID control
Hysteresis 1 to 100C/°F
Proportional band(P) 0.1 to 999.9C/°F
Integral time(l) 9999sec.
Derivative time(D) 9999sec.
Control period(T) 0.5 to 120.0sec.
Manual reset 0.0 to 100.0%
Sampling period 100ms
Dielectric strength 2000VAC 50/60Hz for 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 Control output Mechanical : Min. 10,000,000 operations, Electrical : Min. 100,000 operations
|(I;LeC|e Alarm output Mechanical : Min. 5,000,000 operations, Electrical : Min. 100,000 operations
Insulation resistance Min. 100M® (at 500VDC megger)
Noise strength Square shaped noise by noise simulator (pulse width 1xs) =2kV R—phase and S—phase
Memory retention Approx. 10 years (When using non—volatile semiconductor memory type)
Ambient temperaturel —10 to 50C (at non—freezing status)
Storage temperature —20 to 60T (at non—freezing status)
Ambient humidity 35 to 85%RH
Insulation type(*1) =]
Approval CE Nis
Unit weight Approx. 185g

#(*1)" [@O)" Mark indicated that equipment protected throughout by double insulation or reinforced insulation.
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Dual Setting Type PID Control

mConnections mProduct mounting

SENSOR A

=

TC 5 B

i

RTD

AL OUT

2]
[k A
250VAC 1A 1a §§
[sH W
] \
SSR OUT E: §§§
+
el |\
MAIN OUT @ MAIN OUT \
N De0vAG 3 1a Current ‘
A@ m RESISTIVE LOAD @ H -
@
SOURCE IE @ m T #Insert product into a panel, fasten bracket by
;8?6_0&420!\?,5 @ DC4—-20mA pushing with tools as shown above.
Load 600Q Max.
Temp.
controller
mDimensions
®Bracket 165 . ®Panel cut—out
< -« Min. 115
i Terminal
|/ oover 1.
o ]
o |}
o (Unit:mm)

eTerminal cover(Sold separately)
ORLA—Cover(96X96mm size)

ALARM SET

ERCECNC)
||e|e|s|s] | 1c1caca
|nm | nﬂ ﬁn oaa|
| a(alala]

||alalala]
@8l a @ aea

(Unit:mm)

Temperature display
It shows current temperature (PV) in RUN mode and parameter and set value for each setting group in parameter
change mode.

Temperature unit(‘C/°F) indicator
—It shows current temperature unit.

—Temperature unit(C or °F) display lamp will be flashing during AT function.

Control/sub output indicator
—OUT : It will be ON when control output is ON.

#1In case of current output type, it will be OFF when output level is under 2%, and ON when output level is over 3%.
—ALM : It will light up when ALARM output is on.

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.

Press +[Alkey at the same time to move Digit or to operate [ SkaP ] function.

(6) Digital switch : Used for SV setting or for ALARM SV setting.
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TDA4LP Series

mFactory default
eSetting group 1

®Setting group 2

Parameter Factory default Parameter Factory default Parameter Factory default
Rt ofF e LR L-nd Pl d
P 0100 Uni ot ol rLY

' 0000 !n-b 080 AHYS oo

d _ o 0200
CESE 0500 i oo en ok 0020
HYS goe L-Su -850 Ernu HEHH
H-5u 1200 Lol ofF

# (*1)Default for [ k] == Relay contact output[ LY ] : 20.0 sec. / SSR output[ 55 ] : 2.0 sec.

mFlow chart for setting group

RUN mode |«

@lPress MODE]| for 2sec.

Setting SV

|First setting group[ PRF ! ]|

Setting Alarm

|Press MODE]| for 3sec.

®

) lPress MODE] for 4sec.

|Second setting group[ PR-2 ]|

|Press MODE| for 3sec.

®

#1If no key touched for 30sec.,
it will return to RUN mode
automatically and the set value
of parameter will not be changed.

not be displayed depending on
other parameter settings.

AL Auto—tuning execute

Proportional band
Integral time
Derivation time
Manual reset

Hysteresis

(®Digital switch is available to set SV, alarm value at anywhere.

@Press |[MODE| key over 2sec. in RUN mode, it advances to setting group 1.
®Press [MODE| 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.

®Press [MODE| key over 3sec. in the setting group, it returns to RUN mode.

=] [e=][-
u g i pu]
-1
D el B Lt

=121

V123D
(W I s |
C | ™Mo

x
'
un

c

M
'
1
oo

...................

Input type
Temperature unit
Input bias

Input digital filter
SV low limit

SV high limit
Control method
Control output type
Control time
Alarm hysteresis
Input error MV

Lock

®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.
®Parameter setup

|Setting group 2| — |Setting group 1|

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

e Check parameter set value after change parameter of setting group 2.

Autonics




Dual Setting Type PID Control

@ Flow chart for setting group 1

Press (% 1)After checking or changing setting value in each parameter, press
key to save setting value. Saved setting value will flash twice and
then moves to next parameter setting automatically.
for 3sec. Press for 2sec. (3%2)1t displays only when control method [ L-Ad ] of second setting group
issetas [Pid].
l #Press key for 3 sec. to return RUN mode at any parameter.
(x2) ;
Auto—tuning execute v |t starts to operate auto tuning when it is ON and set
R F“: M Al »[ of F - as OFF automatically after finish the operation.
MODE o S #*Temperature unit display lamp will be flashing during
MODEl l MODE] i(3%1) L= 1 auto tuning.

Manual reset

M.A

Setting range : 0.1 to 999.9C/°F

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

(H)
Temp.

Setting range : 0 to 9999sec.
¢ Derivative operation will be OFF when set value is "0".

40004

controller

Setting range : 0.0 to 100.0%
1t is displayed when selecting P/PD control modes.
(No parameters are displayed when selecting PID, or ON/OFF mode.)

Setting range : 1 to 100C/°F
It will be displayed in ON/OFF control.

Press
---------------------- (% 1)Press [MODE|key to save setting values in each setting mode and move
MODE to next parameter setting.
for 3sec. Press IMODE| for 4sec. % Press [MODE| key for 3 sec. to return RUN mode at any parameter.
Input type * A A |
E.A
> PCAR[~— VO|le— P #*Input sensor (Input type) setting
(EcA-o- Lot [ 7Y
l MODE] (1)

#%Front temperature unit indicator will be flickering
when selecting the unit.

UF|

Setting range : —999 to 999°C/°F

Setting range : 0.1 to 120.0sec.

Setting range : Within input range of each sensor(In case of KCA)
%It enables to set ranged [L-5u < H-5u ] —1

Autonics
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SV high limit

Control time

Alarm hysteresns

MODE
Input error MV

Lock

M @Al

Control output type

Setting range : Within input range of each sensor(In case of KCA)

%It enables to set ranged [ H-5u = L-5u ] +1

(x2) (#3): (32)Relay contact+SSR drive
(3%3)Current output+SSR drive

M.A

v

| CU,.|| SS,.| ¥ Preset output will be

-

v
| rL':f|| GSr|io
L — 4

operated as control
output.

— 5 —[pza0)

-

F— .

Setting range : 0.5 to 120.0sec.

#In case of [ LY ] output mode default value is 20.0 sec.
(2.0sec. in case of [ 55 ] mode)

#No parameters are displayed when selecting current output.

Settmg range : 1 to 999C/°F
[ RHYS ] parameter will not be displayed when alarm operation mode (AL - 1,
FIL 2) is set as [ RrO_/SbA. T/LbA_. ]

Setting range : 0.0 to 100.0%
%0.0/100.0% will be displayed in ON/OFF control.

|a_ DL l||L DLE|

| ;:;:|
MODE

@ Input sensor and range[! n-Et ]
®Seclect proper input sensor type by user' application.

Input sensor Display Input range C Input range °F
K(CA) LR -50 to 1200°C —58 to 2192°F
Thermocouple
J(IC) Ji £ —30 to 500C —22 to 932°F
DIN 5 .
RTD Standard Pt PL —100 to 400C —148 to 752°F

®Setting range : [FLA/JI L /Pt ] (Default : [PLAR])

mFunctions
OAuto tuning[ ALt ]

OHysteresis[ HY5 ]

®When setting [ RE ] parameter to [an], front temperature Set control output ON / OFF interval in ON / OFF control

unit display (C or °F) lamp will
tuning. After completing auto tuning, temperature unit

be flickering during Auto mode.

display lamp returns to normal operation and [ AE | A
R Control ON OFF
parameter automatically becomes [ an — afFF ]. output \
®Sct as [ oFF | to stop auto tuning. Hy?,_t@%e)sis
#1t keeps previous P, I, D set values. > Temperature
®[f SV is changed during auto tuning mode, auto tuning A SV

is stopped.

®PID time constants figured out through auto tuning

function can be changed.

®If control method is set to [ eneF |, no parameters

are displayed.

®Finish auto tuning when [ aPEn ]| error or [ ErSu ]
error (for TD series) occurs during the operation.
#1In case of [ @PEn ] error or [ ErSu] error, auto tuning

operation is not applicable.

®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(H45) 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(HY5), heater's capacity, thermal
characteristics, sensor's response and location.

Autonics
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OControl output RUN / STOP

Press([¥] +[4]) keys for 3 sec at the same time to

RUN or STOP the control output in RUN mode by force.

®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.)

®In case of STOP mode, [ S5taP | parameter and PV
value is flashing in turn on display part.

®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.)

t t t
Press FUNC key
(t:Min. 3 sec.) . ! '
Run mode | E
ON 0

Y
1
.-y

RUN 1 RUN

OAlarm output function

When PV is higher than or equal to ALARM SV, alarm

output will be ON and it becomes OFF according to [

AHYS | setting when PV is lower than ALARM SV.

O ALARM output hysteresis[ AHYS ]
The figure represents the example of ALARM output
operation(ALARM SV=110C, ALARM output
hysteresis = 20C). ALARM output hysteresis (AHYS)
is to represent alarm output ON / OFF cycle. It is
allowed for users to set ALARM output hysteresis.

AHYS 20°C
v AL OFF } AL oN
N A A A g
90T SV SET 110%T

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.

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

@It sets SV high/low limit range of using temperature
within temperature range for each sensor, user can
set/change set temperature (SV) within SV high limit
[H-Su] ~SV low limit [L =5u]. (3% L-Su > H-Su cannot be
set.)

®When changing input type( n-k), SV high limit (H-5Su)
and SV low limit(L-5u) of using temperature will be
initialized as max./min. value of sensor temperature
range automatically.

Olnput error MV(aPER)[ Ernu ]

@]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.

OControl output type selection[ obit ]
®In case of relay output type model, relay output and
SSR output supported. In case of current output type
model, current output (DC4—-20mA) and SSR output
supported.
®A function to select control output type.

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.

Display Description
ofFF Lock off
Lal ! | Lock setting group 2
Lol 2 | Lock setting group 1, 2
OError

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

Display Description
ErSu | Setting error (When SV is out of SV range)
ErAL | Alarm error (When SV is out of SV range)
PE If input sensor is disconnected or sensor is
OF LR 1ot connected.
If measured sensor input is higher than
HHHH temperature range.
Ll If measured sensor input is lower than
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

A
TD4LP SERIES
o
|<? Heater
Condenser <~ Power
b <o ¥

Magnet or
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

Relay contact terminal

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.

Autonics
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TD4LP Series

®Application of SSR output type
TD4LP Series Solid state relay(SSR)

O

=] Power

@ Load power
O

¥ 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.

# Heat sink integrated SSR must be used. Unless it
may cause 70 to 80% of performance degrades or

Voltage
output
terminal

==
{=>orh

it may cause SSR failure in case of long term use.

®Application of current output(DC4—20mA)

Poer controller
TDA4LP Series (SPC1-35)

O
DC4-20mA

LOAD 600Q Max.

Current
output
terminal

¥1It is important to select SCR unit after checking
the capacity of the load.
#1If the capacity is exceeded, it may cause a fire.
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Dual PID auto tuning control
mFeatures

®Dual PID auto tuning function :
High—speed response of PID control to reach to
the desired value fast, low—speed of response
of PID control to minimize the overshoot even
though response is a little bit slow.
®High display accuracy :
+£0.3% (by F + S value of each input)
@2 —Steps auto tuning control function
®\ulti—input function(13 kinds of multi—
input selection function) :
Temperature sensor, voltage and current

selection function.

®Various sub output function :
Includes in LBA, SBA, 7kinds of alarm
output and 4 kinds of alarm option function,
PV transmission output(DC4—20mA),
RS485 communication output

®Display the decimal point for analog input

(H)
Temp.

controller

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

mOrdering information
TZ 4 M| — | 1 4 R

Relay contact output
SSR drive output
Current output(DC4—20mA)

Control output

Power supply (x1) 24VAC/24—-48VDC

100—240VAC 50/60Hz

TZ4SP/TZN4S
4| | Event 1 output

Event 1 output
Event 1 + Event 2 output
Event 1+PV transmission output(DC4—20mA)

IOV D

-

TZ4ST

D IN|=

Sub output

Event 1 output

1
2 | Event 1 + Event 2 output

R | Event 1+PV transmission output(DC4—20mA)

A |[Event1 + Event 2 + PV transmission output(DC4—20mA)
T

B

S

Etc.

Event 1+RS485 communication output

Event 1+Event 2+RS485 communication output

DIN W48 X H48mm (Terminal type) |

TZN4

TZ4 SP | DIN W48 X H48mm (Plug type)
Size ST | DIN W48 xXH48mm (Terminal type)

DIN W72 XH72mm
DIN W96 X H48mm
DIN W48 XH96mm
DIN W96 X H96mm

TZ4/TZN4

Digit
! [ 9999(4 Digit)

Item TZ | Temperature Controller

(3%1) Only for TZ4SP, TZ4ST, TZ4L, TZN4M Series. TZN | Temperature Controller (New Type)
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mSpecifications
i TZ4SP TZ4M TZ4W TZ4H TZ4L
Series TZN4S TzasT TZN4M TZNAW TZN4H TZN4L
Power supply (%) 100—-240VAC 50/60Hz, 24VAC 50/60Hz / 24—48VDC
,rAaIInogvveabIe voltage 90 to 110% of power supply
Power consumption Approx. 5VA Approx. 6VA (Low voltage type = AC:Approx. 8VA, DC:Approx. 7W)
Display method 7Segment LED Display [Process value (PV) : Red, Setting value (SV) : Green]
TZ4M =
QZ:SS:H?Smm PVZW9,8><H14.2mm ;VZ'::X‘ ﬁ7.6mm
Character size TZN4S W4 .8 XH7.8mm .?_\Z/"ﬁinx{ﬂomm W8 XH10mm |TZN4H = };\\//%%ixlﬁgwmm
e iz o SV O
' SV:W5 XH9mm ’
Thermocouple K(CA), J(1O), R(}?R), E(QR), T(CC), S(PR), N(NN), W(TT)
<Tolerance of line resistance is max. 100Q per a wire>

Input RTD Pt100Q, JIS Pt100Q, 3wire <Tolerance of line resistance is max. 5 per a wire>

Analog 1-5VDC, 0-10VDC, DC4—-20mA

Relay 250VAC 3A 1c¢
%3?;[3' SSR 12VDC *3V 30mA Max.

Current DC4-20mA (Resistive load Max. 600Q)

Transmission D PV transmission : DC4—20mA Load max. 600Q

EVENT 1 250VAC 1A 1la
Oit“pbut EVENT 2. JE— 250VAC 1A 1a

Szggﬁm B — _ RS485(PV transmission, SV setting)
Control method ON/OFF control P, PI, PD, PIDF, PIDS
Display accuracy F.S * 0.3% or 3T (Higher one)
Setting type Front push buttons
Hysteresis Adjustable 1 to 100T (0.1 to 100.0C) at ON/OFF control
ﬁ:/asrtrgré)suitsput Adjustable ON/OFF 1 to 100 (0.1 to 100.0) C of alarm output

Proportional 0.0 to 100.0%

band(P)

Intergral time(I) 0 to 3600sec.

Derivative time (D) 0 to 3600sec.

Control time(T) 1 to 120sec.

Sampling period 0.5sec.

LBA setting 1 to 999sec.

RAMP setting Ramp Up, Ramp Down at 1 to 99min.

Dielectric strength 2000VAC 50/60Hz for 1min.

Vibration 0.75mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 2 hours

Relay [Main output Mechanical : Min. 10,000,000 times, Electrical : Min. 100,000 times (250VAC 3A resistive load)
life cycle|Sub output Mechanical : Min. 20,000,000 times, Electrical : Min. 300,000 times (250VAC 1A resistive load)

Insulation resistance Min. 100MQ (at 500VDC megger)
Noise Square shaped noise by noise simulator (pulse width 1gs) £ 2kV
Memory protection Approx. 10years(When using non—volatile semiconductor memory)
Ambient )
temperature —10 to 50C (at non—freezing status)
Storage temperature —20 to 60C (at non—freezing status)
Ambient humidity 35 to 85%RH
Approval CE s
TZ4SP: TZ4AW:
Unit weight ?;iﬁ? 136g Approx. 136g | Approx. 270g ?I%%f\);:Z?Og Approx. 259g | Approx. 360g
Approx. 150g Approx. 259¢g

# (% )Low voltage is only for TZ4SP, TZ4ST, TZ4L, TZN4M series.
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mConnections

#RTD (Resistance Temperature Detector) : DIN Pt 100Q (3—wire type), JIS Pt 100Q (3—wire type)
#T.C(Thermocouple) : K, J, R, E, T, S, W, N
#1In case of Analog input, please use T.C(Thermocouple) terminal and be careful about polarity.

®TZN4S —— —— A
evi ouT —=H10 SV2 IN 5 SOURCE MAIN OUT
250VAC — Max.5VDC — ¢100—24OVAC SSR Current
1A <19 250, 4 50/60Hz 5VA - -
T.C RTD 1 =
- B' 8 3 ™A n‘®
. s =111 —| . ;MAINOUT H
7 2 | 250VAC 3A 1c + +
SENSOR . L= [ ¢ 0 Resistive load 12VDC £3V | DC4—20mA
6 11 L 30mA Max. Load 600Q Max.
eTZN4M — — _
14 7
EE/SV%TM NO | —| . F} MAIN OUT MAIN OUT
? 13 6 250VAC 3A 1c SSR Current
Eg/gvggrm\? NO | — L CLT Resistive load —
12 5
T.C RTD 11 4 (A+) + PVOUT ﬂ‘®
= DC4-20mA n
4 B m 3 SV2 IN RS485 ) (Transmission
10  Max.5VDC 3 T outout) 12VDC +3V | DC4—20mA LN
SENSOR[E] , ? 250, o1 30mA Max. | Load 6008 Max. Tem. e
— — SOURCE
— 1 :EZ—_T 100—240VAC 50/60Hz 6VA
= S 24VAC 50/60Hz 8VA
24-48VDC 7TW
®TZ4SP SV2IN
Max. 5VDC
25044
SENSOR @ SOURCE SSR Current
— L 100—240VAC _ _
TC 50/60Hz 5VA 9 9
5 @ 0 0
- H
w Hilg O @ ; ;
ONE C 8 A e 12VDC +3v | DC4—20mA
fV_1 ouT «—( : ) W*J Resistive load 30mA Max. Load 6008 Max.
250VAC L
1A 1a
oTZAST PV OUT
DC4-20mA(Transmission output)
EV—2 OUT: 250VAC 1A
— . — MAIN OUT SUB OUT
SV2 IN +
Max. 5VDC}> 1_ iw E @?(?OU—RZagVAC SSR c ¢ PV transmission
25048 @ drren output
2 6 11 50/60Hz 5VA
= = | B - n
L 3| [7] [12 ’ B 2 5]
SENSOR grp — —— o MAIN OUT ‘0 13 Q) 6] Q@
4 8 — (13| 250VAC 3A 1o 13|
— —J — Resistive load + + -
— 9 14| % 12VDC +3Vi DC4—20mA DC4—20mA
— 30mA Max. iLoad 600Q Max.|Load 6008 Max.
EV-1 OUT
250VAC 1A
eTZ4M —
EV1 OUT 6 13H—
250VAC 1Af; =3 m Hj MAIN OUT MAIN OUT
EV2 OUT i | 9 | 1<) 5 %22\{8/?5:@;5 SSR Current
250VAC 1A 4 11 — -
R IS + PV OUT
3 SV2 IN 10|— DC4-20mA %‘0 %l@
_2 Max.5VDC 9 RS485 @ (Transmission ¥
250uh (4’ - output) -
SENSOR RTD T 5~ ? 12VDC £3V | DC4—-20mA
30mA Max. Load 600Q Max.
= s (7]
= L] 100—240VAC
50/60Hz 6VA
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oTZ4AW/TZN4AW PV OUT
MAIN OUT ~ DC4-20mA
250VAC3A 1¢ (Transmission soyRcE

Resistive load output)

100—240VAC
H RS485  RS48550/60Hz 6VA
m o—Ll NG ‘ MAIN OUT
i +. CI *{ 1‘7 ; } SSR Current
117]16[15[14{13[12[11]10] 9| - -
IE‘O IEI@
1ol @ | e
BREEnBERLI
30mA Max. Load 6008 Max.
(oLl [Tk 15, 0n
EV1 OUT EV20UT SV2IN 3
250VAC 250VAC Max 5vDC | -CLEAt] SENSOR
1A 1A 2504
®TZ4H / TZN4H — —
EViouT 8 17
250VAC 1Ak —7 _1 6
EV20UT ¢ o L1 d
250VAC 1A - MAIN OUT
6 1 5 H SSR C
— — | . ) MAIN OUT urrent
SV2 IN 5 14 : 250VAC 3A 1c - -
Max.5VDC; T 1—3 LT Resistive load m @
2504A ‘ l
TC B ([ =1 + PV OUT 14 - 14 -
_ 3 12 DC4—20mA
Ny I G e o | st
SENSOR j,T 3 10 (B-) A output) mA Max. oa ax.
— —— SOURCE
— 9 100—240VAC
— — 50/60Hz 6VA
oTZ4L [/ TZN4L — —
EV1 OUT )g N 8 17
250VAC 1A £ N —7 16
EV20UT ¢ o - MAIN OUT
2O0VAG 1A \f 6 15 I—; MAIN OUT SSR Current
SV2 IN 5 14 250VAC 3A 1c - -
Max.5VDC ; — —— c Resistive load
2504 4 13 L %‘0 %l@
e e |73 19| A+ * pvout T s
L . L"21 | Rs4ss (E’T(f:n’sffi':ﬁon 12VDC £3V | DC4-20mA
N
o 2 11 ) - 30mA Max. | Load 6008 Max.
SENSOR j,T — —
1 10 @ L sounce
— 9 "] 100—240VAC 50/60Hz 6VA
= | ~ | 24VAC 50/60Hz 8VA
24—48VDC TW
mDimensions
®TZN4S
®Bracket ®Panel cut—out
Min. 55
10 90
m = : )
] © <
—m c 45738
= =
OTZN4M (Unit:mm)
®Panel cut—out
Min. 91
10 73
TEMPERATURE CONTROLLER L Se
= ] T — @
PV l‘l:’l’:l’[l‘ = = E ~ ‘ ©
= = = |
v [0S _1n E s < 688"
@000 ] i
TINAM Autonics 3 (Unit:mm)
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®TZ4ASP ®Panel cut—out
12 80 15 Min. 55
] So
_es s 0
i _ [ :
— 3 c 45740
_— = =
A,
oTZ4ST ®Bracket
12 95
e
W
=
o ~
I=:—.

(Unit:mm)

% Since TZ4SP uses same indentification plate with TZ4ST, the lamp does not work even though it has a EV2 output signal lamp.

oTZ4M

®Panel cut—out )
Temp.

|
H
H

68

68

Min. 90

680"

(Unit:mm)

13 90 ®Panel cut—out

N Min. 50
u .

0.8
0

92+

90

45"

Min. 112

A,

|
|
1

(Unit:mm)

®Panel cut—out
13 100 Min. 112

e}

- |
TZ4AW
ITEMPERATURE

it . "
So
| e— R s— Y s— o IO
®eTZN4W _ ——a = © re} ~
[I:l — g c 9o 198
— 2
A4
TEMPERATURE CONTROLLER A
g
i [ 8 ©
2
co ¢
A-mmiuc v (Uﬂltmm)
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oTZ4L ®TZN4L
®Panel cut—out
13 100 Min. 98
\r e S —
= = = l So
| s— R e— — E\J
© [}
o
g g| & 2]
s B % Y% =
q v
| s— R e— —
TlNdl Autonics J .
1 — (Unit:mm)

mFront panel identification
®TZN4S eTZN4M

TEMPERATURE CONTROLLER

TEMPERATURE CONTROLLER

(1

=

9
9

oTZ4M

e —

et

E)] L

[

(5

6
. Display Processing value(Red) : Mode key (9) : Indicate EVENT 1 output
. Display Setting value(Green) (6] : Autotuning operation key : Indicate EVENT 2 output
- Indicate SV2 operation : Setting keys . Procedure of setting key
: Indicate Autotuning operation : Indicate control output operation

¥ Since TZ4SP uses same identification plate with TZ4ST, the lamp does not work even though it has a EV2 output signal lamp.
% There are no (%, [®])Key in TZ4SP/TZ4ST/TZ4H/TZ4W and TZN4S/TZN4H/TZN4W.
% Control output indicator (OUT) does not work when it is used as current output type.

mHow to set and change the setting value(SV)

In case of changing the setting
value at status of RUN, push

Push [€](&) key, and then the flash will
be shifted step by step.

Iz’((() key. v & & @ m
10° digit will flash at SV. FQDDDQDDDQD‘EDDDQ\%
good

IR

Push key when the setting is completed.
It will stop flashing, then return to RUN
mode.

Push [¥](¥), [a](R) at the
flash digit, and then change
the setting value.

|

# Above explanations are the example of TZ4M. In case of TZ series. Use the Key in brackets for setting (changing).
There are no (M, |E|) Key in TZN4S, TZ4SP and TZ4ST. It is not used for setting or changing the setting value.
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mFlow chart for setting group 1

AHYS

Sv-2
(Setting value 2)

: Alarm

If press [MD]key for 3sec. This mode changes to first flow chart.

Set SV—2 value within input range for each sensor.

Set alarm temperature in EV—1 within the rated using range of each sensor.

Set alarm temperature in EV—2 within the rated using range of each sensor.

Set monitoring time of loop break alarm within 0 to 999sec.

Set Interval between ON and OFF for alarm output from 1 to 100C
(Decimal type : 0.1 to 100.0C).
It is only displayed for temperature alarm output.

Set Proportional band from 0.0 to 100.0%.

If setting value P as 0.0, it will be ON/OFF control.

[x] Proportional
’_|band

;)]
Temp.

Set Integral time from 0 to 3600 sec.
If setting value I as 0 sec. This function will be OFF.
It is not displayed when P is 0.0. (ON/OFF control)

Set Derivative time from 0 to 3600 sec.
If setting value D as 0 sec. This function will be OFF.
It is not displayed when P is 0.0. (ON/OFF control)

controller

Set control period cycle from 1 to 120 sec.

In case of SSR output, this value should be small.(Ex : 2sec.)

When the ON/OFF control function used.

Set Hysteresis from 1 to 100°C (Decimal type : 0.1 to 100.0C)

Correct the error in input sensor from —49 to 50C
(Decimal type : =50.0 to 50.0C)

Set Manual reset value from 0.0 to 100.0%
This is for P control only, not for PID.

11 :RAMP rising
"‘C'.P‘-’ RAMP—up time

i
X AP falling
"q‘od RAMP —down time

C2 ' w - l==| |_

Set Ramp rising—time from 1 to 99 min.

Set Ramp falling—time from 1 to 99 min.
It is displayed when selecting Ramp function at setting group 2.

Cancel the Lock function for OFF.

oF!

on

L.
:

This function is for locking the setting value.

(Available to operate key)

Select ON1, changing setting value in the setting group 1

and[AT]key in the front panel cannot be changed.

%It will start to flash by pressing E (&) key and the flash will be moved by E (K), (») keys then set the value
by IZI (A), |z| (¥) keys. After that if pressing key the DATA will be changed then display next mode.

1t returns to RUN status in case of pressing key for 3sec. after setting all mode to change.

#1If no key touched for 60sec., it will return to RUN mode automatically.

#1If not to set related mode in setting group 2, 8L !, AL2, LbA, !, d, k, HYS, FESE, FAPY, rAPd mode will disappear and then
jump to next mode.

mFactory defaults(Setting group 1)

Mode Setting value Mode Setting value Mode Setting value Mode Setting value
5U-¢2 0 RHYS c £ 20 rAPY H
AL 10 P 30 HYS c rAPd I
AL? 10 ! 0 frn-b 0 Lol ofFF
LbA 500 d 0 rESE 0.0
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mFlow chart for setting group 2

If press & key for 3sec. at once in RUN state, it will go to setting group 2.

(Note) Auto— Control Scaling Scaling (%)
Input Event 1 Event 2 Alarm tuning operating Temperature high low Decimal
type mode mode type type PID type type unit limit limit point
[n-t[R[EU- N=REY-2 B[RL-t[F[ AEL]R[P! dE[¥[o-FES[Un! EIRH-STIFL 517 dot ™
[ELAH [ LbA] [ LbR] [RL-A] [kun i] [P dS] [HERE] [°L | [1388] [-100] |
tE V@A tEIvE tEvE tEIvE tE V@A V3 143 tEv@E
[£CAL] [ SbA] [ 5bA] [AL-b] [Eund] [P!dF] [Lool] [OF ]
tEIE tEIE tEIE tEIE tEvE
J1CH| [AL-0] [AL-D] [AL-T] 008
tEIE tEE tEE tEIE tEILE
[JICL] [AL- 1] [AL- ] [AL-d] 0000
1EE 1A 1A (%2)
- Pr] [AL-2] [AL-2 (%2) —
1A tEIE tEIE ,—l Transmission Transmission
r tput tput
|E|_fﬁ| |'q"- -§| |HL -§| Input Lock Address Bit per Ramp OLIjosvu O#igﬁ
|Ef¢| ¢ | tEIvE | type second  function limit limit
! [ [ HIEH H = H HIEH H
Cri| |AL-Y] [AL-M ! - P _r g Rz [t = Ay -
Cr] HL-H] LB - (-t Lol PAdr 57 0PS . FlrRAPIPFS-LIPF - H:
LCCH [AL-S| [AL-5]
LLL. L L
=D [ on] [ 07 [9688] [ oFF] [-!00] [1388
“:'I:L'L |RL_5| |HL_E| tEIE tEIE tE VA
& 4800 on
tEIv@E
2480
y . L } } N .
[ B t Input type : Select from 19 type Cf O C | Select decimal point position for Analog input
EU - | Event 1: Select from 9 type FS H Set the high—limit when retransmission output is
EU - E Event 2 : Select from 9 type applied. (20mA)
AL - E|Alarm type : Select from 4 type CC _ 1 |Set the low—limit when retransmission output is
Fl.&,& Auto—tuning : Selectable tun1 or tun2. "9 "Ll applied. (4mA)
oG] P! d L|PD: Selectable PIDF or PIDS 8 AP Able to set ON and OFF of Ramp function.
o~ F L | Selectable heat—function or cool—function ,‘_—,PS Set communication speed
t &
Yl E|Temperature unit: C or °F B - G| set communication address
tEJE H- S "_- Set scaling high limit (Include analog output) ) | The data cannot be changed when
A--2| |1 | = ‘ — L OL |the lock key is ON
H 3 L= S L | Set scaling low limit (Include analog output)

#1t will start to flash by pressing [€] (&) key then select each mode by |Z| (R), (¥) keys.
After that if press key, the DATA will be changed then display next mode.

#1It returns to RUN status in case of pressing key for 3 sec. after setting all mode to change.

#%1If no key is touched for 60sec. in each mode, it will return to RUN mode automatically.

AL AL 2,LbA, 1 ,d,E,HY5, rESE, rAPY, rAPd modes are not displayed depending on the result of setting group 1. 2
and then jump to next mode.

#"(%1)" is displayed only when input Sensor/Voltage/Current switch is voltage or current.

#"(%2)" is displayed only for model with High/Low—limit of transmission output.

mFactory defaults(Setting group 2)

Mode Setting value Mode Setting value Mode Setting value Mode Setting value

im-t | YCRH | AL-E AL-A (Pl dE| P! dS H-8C | 1300

Ey-1| RL- 1 Atk | tun! |o-FE| HEREL | L-S5C | -100

EU-2| ARL-2 | rARAP ofF | UnlE or tol ofFF
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mInput range for the sensor

Input sensor Display Selectable temperature range(C) | Selectable temperature range(°F)
K(CA) H PLAH —100 to 1300°C —148 to 2372°F
K(CA) L veAaL —-100.0 to 999.9°C This mode cannot be used as °F
J(c) H JICH 0 to 800°C 32 to 1472°F
J(C) L JiICL 0.0 to 800.0C This mode cannot be used as °F
R(PR) r Pr 0to 1700C 32 to 3092°F
E(CR) H ECrH 010 800C 32 to 1472°F
Thermocouple
E(CR) L ECAL 0.0 to 800.0°C This mode cannot be used as °F
T(CC) H LtLLH —200 to 400C —328 to 752°F
T(CC) L Ll —199.9 to 400.0C This mode cannot be used as °F
S(PR) S P- 0to 1700C 32 to 3092°F
N(NN) N an 0 to 1300C 32 to 2372°F H)
Temp.
W(TT) U EE 0 to 2300C 32 to 4172°F controller
Jis JPt H JPEH 0to 500C 32 to 932°F
standard | oy JPEL ~199.9 t0 199.9°C ~199.9 to 391.8°F
" DIN DPt H dPEH 0to 500°C 32 to 932°F
standard | ppy | dPEL —199.9 t0 199.9C ~199.9 to 391.8°F
0-10VDC A--1 —1999 to 9999°C ~1999 to 9999°F
Analog input | 1-5VDC A--¢2 —-1999 to 9999°C 1999 to 9999°F
DC4—20mA A--3 —1999 to 9999°C —1999 to 9999°F

mSelection switch for Input sensor/Voltage/Current

A)In case of sensor input <K(CA), J(IC), R(PR), E(CR), T(CC), S(PR), N(NN), W(TT), DPt 100Q, JPt 100Q.>
S/W1:1 11 mA V S/W2:v
B)In case of voltage input <1-5VDC, 0—10VDC>
oo W8 &
S/W1:2 22 mA V S/W2:v
C)In case of current input <DC4—20mA>
o EE W o
S/W1:2 PP mA V S/W2:mA

#Factory specification of Input sensor/Voltage/Current conversion switch : Temperature sensor input.
#Please select B) or C) according to input specification when it is voltage or current.

Autonics
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mAlarm output function

This unit has output for control and sub(alarm) output. Sub output is optional. (This alarm output is relay

contact(la) and operates regardless of output for control.) Alarm output operates when the temperature

of target is getting higher or lower than setting value.

@1 alarm mode can be selected among 7 kinds of alarm mode at EV-1(EV-2) in the setting group 2.

®Since EV-1 and EV-2 operate separately, both EV=1 and EV-2 can be used as a high or low 2nd alarm
operation.

®When selecting LbA or 5bA function in EV=-1(EV-2) of EV-1, alarm cannot be operated.

®Please note below "Operation chart for alarm output" & "Option of alarm output" for detailed operation
and optional operation.

mOperation chart for alarm output

H,’_ -B _— No alarm output.
i M Deviation High—limit alarm
OFF b ON
N —X If deviation between PV and SV is occurring higher
H,’_ -1 SV PV than deviation of temperature setting value, the output
100C 1107C will be ON. The deviation temperature is set in AL—1
#When set 10°C in AL 1(AL 2) as deviation temperature | or AL—2 of setting group 1.
o3 M Deviation Low—limit alarm
, OFF
ON Ab- - If deviation between PV and SV is occurring lower
HL -e PV SV than deviation of temperature setting value, the output
90C 100C will be ON. The deviation temperature is set in AL—1
#When set 10C in AL 1(AL 2) as deviation temperature | or AL—2 of setting group 1.
ON b OFF b ON IDeviat.ioh High/Low—limit alarm o
S = L If deviation between PV and SV is higher or lower
H"_ -3 PV SV PV than deviation of temperature setting value, the output
90C 100°C 110C will be ON. The deviation temperature is set in AL—1
#When set 10T in AL 1(AL 2) as deviation temperature or AL=2 of setting group 1.
OFF .-b ON 6: OFF lDeviat.ior'w High/Low—limit reversg algrm
. = " If deviation between PV and SV is higher or lower
H: _4_‘1 PV Y PV than deviation of temperature setting value, the output
L 90C 100C 110¢T will be OFF. The deviation temperature is set in AL—1
#When set 10°C in AL 1(AL 2) as deviation temperature or AL=2 of setting group 1.
OFF :-b ON HWThe apsolute valug High—limit alarm .
= — If PV is equal or higher than alarm temperature setting
AL -9 sv PV value, the output will be ON.
100C 110C The alarm temperature is set in AL—1 or AL—2 of setting
#When set 110C in AL 1(AL 2) as alarm temperature group 1.
ON bi OFF HMThe at?solute value Low—limit alarm .
A ~ If PV is equal or lower than alarm temperature setting
Hn _5 PV SV value, the output will be ON.
L 90C 100C The alarm temperature is set in AL—1 or AL—2 of setting
#When set 90C in AL 1(AL 2) as alarm temperature group 1.

#"b" is interval between ON and OFF the setting range is 1 to 100 (0.1 to 100.0°C) and can be set at "AHYS"
made in setting group 1.

mAlarm type setting [ AL -E]

Symbol Operation name Function

FH_ -A Standard alarm Standard alarm output without option.

FH_ -5 Alarm latch When alarm output turns on once, the output will be ON continuously.
AL-r Standby sequence It doesn't output at first operation. (When it reaches to first target value)
F,','_ -d | Alarm latch and standby sequence | It operates alarm latch and standby sequence together.
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mFunctions

OAuto tuning operation

PID auto tuning function automatically measures the

thermal characteristics and response of the control

system and then executes its value under high response

& stability after calculating the time constant of PID

required to control optimum temperature.

®Execute the auto tuning function at initial time
after connecting the controller & the sensor.

®LExecution of auto tuning is started when pressing
AT key for 3sec. or more.

®When the auto tuning is started, AT lamp will flash,
and when the lamp is OFF, this operation will stop.

®While the auto tuning function is executing, it is
stopped by pressing AT key for 5sec. or more.

®When the power turns off or the stop signal is
applied while auto tuning function is executing, time
constant of PID is not changed and it remembers
the value before power turns off.

®Time constant of PID selected by auto tuning
function can be changed in setting group 1.

®]t has two kinds of auto tuning mode. auto tuning
operation is executed at setting value(SV) inttn !
mode which is factory default. Auto tuning operation
in £Und mode is executed in 70% of setting value
(SV). Mode change is available in setting group 2.

(tun 1 mode) \
° B Auto tuning time
SV
» Time(t)
(tun 2 mode) ‘
A
T Auto tuning time
sV /
/I/7 % of SV |
> Time(t)

®LExecute the auto tuning function again periodically,
because the thermal characteristics for the control
object can be changed when the controller is used
continuously for a long time.

OSub output(Event) function

Sub output can execute as main control output and sub

function as well. There is one sub output in this unit.

®'This sub output is relay "1a" contact output.

®1 mode can be selected among 7 kinds of alarm
mode or LBA operated when the heater line is cut,
SBA operated when the sensor line is cut.

®The Sub output can be latched ON or automatically
reset depending on the alarm option mode selected.

®When the sensor line or the heater line is cut, SBA
or LBA output turns on. This "Output on" status must
be reset by turning the power off.

OSensor Break Alarm(SBA) function

This function causes the sub output to turn on when

the sensor line is cut or open.

It is easier to check that whether the sensor line is

cut or not through buzzer or etc by exterior sub

output (relay contact).

®Set SBA mode at Eventl or Event2 mode in setting
group 2.

OLoop Break Alarm(LBA) function

LBA function is to diagnose an abnormal temperature
of the control system. If the temperature of the
control system is not changed within £2C during
setting time of LBA, the LBA output will be ON.
Ex)When setting value(SV) is 300C, process
value (PV) is 50°C, this unit controls 100%.
In this time if there is no change of system
temperature, it recognizes Heater is cut off then
LBA output will be ON.
®[ BA output can be selected at EV1 of the setting
group 2.
®If LBA output is not selected at event output, it
will not be displayed in setting group 1.
®Setting range of LBA output is 1 to 999sec.
®]f thermal response of the control system is
slow, LBA value should be set to a high value.
®].BA output operates when the manipulated value
of the controller is 0% and 100%.
®In case the LBA output is ON, please check the
following;
DShort—circuit or cutting of the temp. sensor.
(@Abnormal condition of the equipment (Magnet, sub
—relay, etc.)
(®Abnormal condition of the load (Heater, cooler)
@Wrong—wiring or cutting of the other cables.
®Once SBA is ON due to broken sensor, it will not
reset, although sensor is connected. In this case,
turn off the power then turn on again.

OError display

If error is occurred while the controller is operating,

it will be displayed as follow.

@' L1 "is flashing when measured input temperature
is lower than input range of the sensor.

®'HHHH" is flashing when measured input temp—
erature is higher than input range of the sensor.

®'nFPEnR" is flashing when the input sensor is not
connected or its wire is cut.

Autonics
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OON/OFF control

ON/OFF control is called two position control because

the output turns on when PV falls lower than SV and

the output turns off when PV is higher than SV.

This control method is not only for controlling

temperature, but also it is basic control method for

sequence control.

®If you set value P as "808" in setting group 1,
ON/OFF control will operate.

®There is a programmable temperature difference
between ON and OFF in ON/OFF control, if difference
is too small, then hunting (chattering) can occur.
Temperature difference can be set in H45 mode
of setting group 1. Setting range is 1 to 100 (or
0.1 to 100.0).

®HY5 mode is displayed when P value is "8.8", but
HYS will not be displayed, and then jump if P value
is not "0.0".

®This ON/OFF control should not be applied when
equipment (Cooling compressor) to be controlled
can be damaged by frequent ON and OFF.

®Lven if ON/OFF control is stable status, the hunting
can be occurred by setting value in H45 or capacity
of the heater or response characteristic of the
equipment to be controlled or installing position of
the sensor. Please consider above points to minimize
the hunting when designing the system.

OManual reset function

Proportional control has deviation because rising

time is not same as falling time, even if the unit

operates normally. Manual reset function is used at

proportional control mode only.

®If set rESE function in setting group 1, the manual
reset will run.

®When PV and SV is equal, rESt value is 50.0%
and when control is stable, if the temperature is
lower than SV, rESt value should be higher and on
the other hand, rESt value should be smaller.

®-£5E setting method according to result of control.

r Decrease reset

Setting : Normal deviation
value ™ Y .
(sV) | Normal deviation
T— Increase reset
Process
value(PV)

ODual PID control function

When controlling temperature, two types of control
characteristic are available as below.

One is when you need to minimize the time which
PV reaches to SV as like (Fig. 1). The other is when
you need to minimize overshoot even though the
reaching time (PV to SV) is slow (Fig. 2).

®There are high—speed response type and low—
speed response type built in this unit.
Therefore user can select each function according
to their application.

®You can select dual PID control function in setting
group 2. It is selectable PIdF or PidS in P! dE
mode.

®P! df (High—speed response type)
This mode is applied to machines or systems which
require high—speed response.
Ex)Machines which must be applied preliminary

heat before it operates

¢ Injection machine, an electric furnace, etc.

(Fig. 1)
SV

%t ! Reaching time
S Overshoot
SV : Setting value
PV : Process value
PIDF

®P! d5S(Low—speed response type)
It is PID Slow, used to minimize overshoot even
though the response is slow.
For control temperature of oil, plating machine have
a possibility of fire with overshoot, P! dS(Limit
over) should be used.

(Fig. 2)
SV

¥t Reaching time
SV @ Setting value
PV @ Process value

PIDS

#Factory default setting is P! dS.
Please select mode according to control system.

ORS485 communication function

It is used on the purpose that transmitting PV to an

external equipment, setting SV at the external

equipment.

®]t can be set at bP5, Adr5 in second setting group

®Start bit (1bit, Fixed), Stop bit (1bit, Fixed), Parity
bit (None)

®Adr5 setting : 1 to 99

®[f the external equipment is a PC (Personal Computer)
using RS232C to RS485 converter (SCM—38I) sold
separately.

ODecimal point(dot) setting function

Decimal point is displayed as "dot" in second setting
group when the input is analog only.
(0—10VDC, 1-5VDC, DC4—20mA)

H-79
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OCool/Heat function

Generally there are two ways to control temperature,

one (Heat—function) is to heat when PV is getting

down (Heater). The other (Cool—function) is to cool

when PV is getting higher (Freezer).

These functions are operating oppositely when it is

ON/OFF control or proportional control.

But in this case PID time constant will be different

due to PID time constant will be decided according

to control system when it is PID control.

®Cool—function and heat—function can be set at
"Setting group 2".

®(Cool—function and heat—function must be set
correctly according to the application, if set as
opposite function, it may cause a fire.
(If set cool—function 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.

®Factory default setting is heat—function.

OSV-2 function

If using SV—2 function, it changes the temperature
of control system to the second setting value by
external relay contact signal. It can change the setting
value as sequentially by relay contact without key
operation.

Sv2

SV

SV-2 control :
signal 1

ON time area of
SV-2 contact

@]t can set SV—2 at required time and particular
area as like the above chart.

®SV—2 is in setting group 1.

® Application :
The control system, which has to maintain constant
temperature such as oven. If you open the door,
temperature will go down.
In this case, if you set the second setting value
higher than setting value, temperature will rise
fast. Therefore, after installing a micro—switch in
order to detect the door Open/Close and connect
it to SV—2(the second setting value should be higher
than SV) then it controls temperature of oven
efficiently.

ORamp function

Ramp function is to delay the rising time or falling

time of temperature. If you change setting value at

stable state of control, it forces to rise or fall the

temperature of control system during setting time

at rAPU, rAPd in setting group 1.

If rFAAP is not ON in setting group 2, rAPU, rAPd

will not be displayed in setting group 1.

®Set rARF is ON in setting group 2 for using ramp
function.

®Set the rising time and falling time at FAPY mode
and rAPd mode of setting group 1.

®Ramp function will be operating when changing
the set value at stable control status or supply the
power again after the power was removed.

®The setting range of rising and falling time is
1 to 99 minute.

#rAPU function(Delay of rising time)

Control temperature when
ramp function is not used

Changing |
SV

Initial SV

Control temperature
when ramp function

; vis used | !

3 tu 3 . tu 3
— >

. FAPU . rAPY
1 setting 1 setting
Lo time ! time

It makes delay rising temperature when change

the set value at stable control status or delay the

initial rising temperature as like above picture.

Note)rAPY time cannot be shorter than rising time
(tu) of temperature when Ramp function is
not used.

#rAPd function(Delay of falling time)

Control temperature  Control temperature
when ramp function when ramp function

is not used is used
Initial SV ‘
Changing | .
SV : : :
bt :
- > 1
AP
. setting time |
>

It controls falling temperature as like above.

Note)rAPd time cannot be shorter than falling time
(td) of temperature when Ramp function is
not used.

Avutonics
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Olnput bias(l n-b) function

Input correction is to correct deviation occurred from

temperature sensor such as thermocouples, RTD,

Analog sensor etc. If you check the deviation of

every temperature sensor precisely, it can measure

temperature accurately.

®Input revise can be set at "l n-&" mode in setting
group 1.

®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.

®Setting range of input revise is —49 to 50T (=50.0
to 50.0C)

®When you set the Input revise value, you may
need to record it, because it will be useful when
performing maintenance.

OAnalog input(A-1, A-2, A-3 mode)

®In case of measuring or controlling humidity &
pressure, flux, etc, it uses the proper converter
which is converting the measuring value to DC4—
20mA or 1-5VDC or 0—10VDC.

Equipment Analog output
to be —| Converter| ——————>
controlled 1-5vDC
<O—1OVDC
DC4-20mA

®In order to use the analog output of the converter
as the controller input, select the input sensor,
voltage/current converter switch built in the
controller to be a same condition with analog
output.
(This should be operated in power—off status.)

®This unit has the mode for the converter built—in.
Please select A- 1 (0—10VDC) or A-2 (1-5VDC)
or A-3(DC4—-20mA) in selection mode of input
in setting group 2.

®Set the input value by High scale (H-5f) and Low
scale (L -50) mode.

®Please connect the analog output of the converter
to the temperature sensor terminal of the controller.
Please be cautious of the polarity.

® After the procedure, it is controlled same with
temperature control.

®Ex) After the procedure, it is controlled same

with temperature control.

Temperature
controller
In—t set
cA-3
H-SC set
W 00
L—SC set
i}

Pressure

Pressure
Control sensor
system —*| Converter

(0 to 100kg)
A

DC4-20mA

Feedback

OOutput connections

®Application of relay output type

TZ Series r——
- ]
A0

NO,
J)L C :li Heater
7 Condenser,....¢ L7
H ‘ ; ;
01 =M
630V - T<_|

Rel inal Magnet or
elay contact termina Relay contact

(> Power

Keep power relay as far away as possible from
TZ/TZN series. 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 SSR output type

Solid state relay

TZ Series (SSR)
O
Voltage L E§ Power
output 2
terminal D 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.
®Application of current output(DC4—20mA)

Power controller
(SPC1-35)

TZ Series

Current
output
terminal

DC4-20mA
LOAD 6008 Max.

%It 1s important to select SCR unit after checking
the capacity of the load.
#1f the capacity is exceeded, it may cause a fire.

®Application of transmission output(DC4—20mA)
Recording instrument

TZ Series /Panel meter

Tranmission
output DC4-20mA IN
terminal

®Application of communication output(RS485)

RS232C to RS485
converter(SCM—38I) PC

TZ/TZN Series

Communication
output
terminal

Autonics
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m/Communication output
Olnterface
Standard

EIA RS485

Max. 31units. It is available to
set address 01 to 99.

2 wire half duplex
Asynchronous type

Number of connections

Communication method
Synchronous method

Communication distance | Within 1.2km
Communication speed |2400, 4800, 9600(Available to set)
Start bit 1bit(Fixed)
Stop bit 1bit(Fixed)
Parity bit None
Data bit 8bit (Fixed)
Protocol BCC
OSystem ordering
Upper Terminal resistance N
RX(-) %’/ \ / p) \ (B-)
TZ/TZN
TX(+) \/ v £ \/ (A+)
(A+) (B-) (A+) (B-)
TZ/TZN TZ/TZN
1 (N—1)

% Use a proper twist pair for communication.

OCommunication control ordering

1. The communication control ordering of TZ/TZN
series is exclusive protocol.

2. After 4sec. being supplied the power into master
system, then able to start communicating.

3. Initial communication will be started by master
system. When Command signal comes out from
master system then TZ/TZN series will respond.

s[alc[T]elB s[a[c[T[e[B
T|o|m|x|T|c T|o M| x| T|c
x|R[p|T|x|C x|r|D|T|x|C
Master
i [a[s[a[c[T]e[B]
TZ/ 0 . lo|T|o{mx|T]c|
TN L |k[x|R|p|T|x|c|
A g ! LG !
- | -

AR
Supply system power

#A — Over min. 4sec, B — Within max. 300ms,
C — Over min. 20ms

OCommunication Command and Block
Format of Command and Response

|STX|10‘|10"|R/W|X/D| |ETX|FSC|

\ / N/
Start  Address Header Text END | BCC
Code Code Code Code | Code

Calculation range of Block Check Character
(DStart code
It indicates the first of Block STX — [02H], in
case of response, ACK will be added.
@Address code
This code is master system can discern TZ/TZN
series and able to set within range of 01 to 99.
(BCD ASCID

(@Header code :
It indicates command as 2 alphabets as below.
RX(Read request) — R[52H], X[58H]
RD(Read response) — RI[52H], D[44H]
WX (Write request) — W[57H], R[58H]
WD (Write response) — WI[57H], D[44H]
@Text : It indicates the detail contents of Command/
Response. (See command)
(®END code : It indicates the end of Block. ETX—[03H]
®BCC : It indicates XOR operating value from the
first to ETX of the protocol as abbreviation
of TZ/TZN.

OCommunication Command

®Read[RX] of measurement/setting value :
Address 01, Command RX
1. Command (Master)

@OCommand

stx| o | 1 [ R [ X P | o [erx[Fsc
Command | P:Process value

Start | Address head S:Setting value End|BCC

Address(01), Header code (RX),
Process value (P)

sTX| o | 1 R | x P 0 ETX
02 30 31 52 58 50 30 03

oWrite[WX] of setting value :
Address 01, Command WX
1. Command (Master)

@Application :

FSC
BCC

(DCommand
STX o[ 1w [ X | s [ 0 | symbol [ 10¢[107[10'|[10°|ETX|FSC
Command |S:Setting _ N > ) 0
Start|Address head value Space/—[10°[102[10'[10°| End|BCC

@Application : In case of writing Address(01),
Heading Coad (WX),
Setting value (S) +123.
sxl o[ 1w |x|s]o
0230|3157 |58|53[30| 20 |30]|31]32]33]03

Symboll 10°| 102 10" | 10° |ETX|FSC
BCC

OResponse
®Read of process/Setting value
1. In case of receiving normal process value :
The data is transmitted adding ACK[60H].
(In case process value is +123.4)

Als ] becmal ETFIN
c|Tt|o|1|R|D]|P|0|Symbol|10°10° 10'[10°|"EC!Mall 1| g LLJ
K| x point xlclt
AlS E|B|N
C|T|o|1|R|D|P|O|Space|1|2]| 3|4 1 |Tlc|}
K| x X|1C| L
B
06/02(30{31|52|44|50(30| =20 |31]32]33|34 31 |03/ Cloo
c
2. In case process value is —100
Als E|[B|N
cltlo|t1|rR|D|P|o]| = |o|1]ofo]o|T|c|V
K| x X|C|L
B
06| 02| 30| 31| 52| 44| 50| 30| 20 | 30| 31| 30| 30| 30| 03| C |00
c

%It is responded with 1 byte sized NULL (O0OH) at
the end of response frame (next BCC 16).

Avutonics
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TZN/TZ Series

eWrite of setting value
In case setting value is —100

AlsS E|F
C|t|o|1|w|D|S |0 |Symbol|10°[10°|10"[10°|T| s
K| X X|C
AlS E|B
clit|o| 1 |W|[DJ|]S]|oO - 0 1 0 0 |T]|C
K| x X|C

B
06(02| 30| 31 | 57 | 44 | 53 | 30 2D 30 | 31 | 30 | 30 |03]|C

[¢]

®0Others : In case of no response of ACK
(DWhen the address is not the same after receiving
STX.
@When receiving buffer overflow is occurred.
@When the baud rate or others communication
setting value are not the same.
®When there are no ACK response
(DCheck the status of lines
@Check the communication condition (Setting value)
@When assuming the problem is due to noise, try
to operate communication 3 times more until
recovery.
@When occurred communication failure frequently,
please adjust the communicating speed.

wProper 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, DC4—20mA current)
after separating output line from the unit.
But, the out lamp is not operated for DC4—20mA
current output.

®When it displays "o PEn" 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.

m]Caution for using

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

®" A\' 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.

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

®If 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.

®If 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.

®Do not use this product as Volt—meter or Ampere—
meter, this is a temperature controller.

®[nstallation environment

(DIt shall be used indoor

@Altitude Max. 2000m

@Pollution Degree 2

@Installation CategoryII.

®If you want to change the input sensor, reset switches

(SW1, SW2) according to each input specification after

powe off. Turn on power and then set sensor mode

by front keys at second flow chart.

This SSR and current 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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T3S/T3H/TAM/T4L  Digital Switch Setting Type

Digital switch setting type

mFeatures

®Various size by DIN specification
®Accuracy : F+S £0.5% (Except T3S)

TEMPERATURE:

SSR drive output
Current outut(DC4—20mA)

. . o EEEEN 00
®Universal power : T3S Series === e o kﬂ T ol ‘
LR ) W i} EJ‘EJ_EJ m
e[| So—ss 0
Please read "Caution for your safety" in operation
manual before using.

@Ordering information "
Temp.
controller

Unit C
F °F
0 —99to 199, —99.9 to 199.9
1 0to 99.9
Temperature range 2 0 to 199
4 0 to 399
8 0to 799
A 0 to 999
C 0 to 1200
F 600 to 1600
P Pt100Q
Sensor input type J J(IC)
K K(CA)
R R(PR)
Control output z Relay output
C

Power supply 110/220VAC 50/60Hz

100—240VAC 50/60Hz

Control method

ON/OFF, Proportional control

3

4

B

S DIN W48 X H48mm
Size H DIN W48 X H96mm

M

L

3

4

T

DIN W72XH72mm
DIN W96 X H96mm

999(3 Digit)
9999(4 Digit)

Digit

Iltem

| Temperature Controller

% See H-85 about sensor temperature range for selection.
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T3S/T3H/T4M/TA4L

mTemperature range for each sensor

Model

T3S

T3H

T4M / TAL

Sensor

Thermocouples

RTD

Thermocouples

RTD

Thermocouples

RTD

input type J(c)

K(CA) Pt1008

J(IC) K(CA)

Pt100Q J(Ic)

K(CA)

R(PR)| Pt100&

1600°C

(c) 1600

1200

1200°C

1000

800

Standard 600
scale 400},
range 200}
100
0

600C

—100

“99C

~99.9C

#In case input sensor is R(PR) type, it is not available to perform correct control under 600<C.

mSpecifications

Model

T3S

T3H

T4M

T4L

Power supply

100—240VAC 50/60Hz

110/220VAC 50/60Hz

Allowable voltage

90 to 110% of power supply

range
Power consumption 5VA 3VA

Display method 7 Segment LED display

Character size W4 XH8mm W6 XH10mm W7.2XH9.8mm W9.5XH14.2mm

Display accuracy

F-S * 1% rdg *1digit

F-S = 0.5% rdg £ 1digit

Setting type

Digital switch setting

Setting accuracy

F-S*1%

F-S*05%

Sensor input

Thermocouples : K(CA), J(IC), R(PR) / RTD : Pt100Q [There is no R(PR) in T3S, T3H series]

Input line resistance

Thermocouples :

Max. 100Q /RTD : Max. 5Q per a wire

ON/OFF Hysteresis : o
Control F-S05% +0.2% Fixed Hysteresis : F - S 0.2 to 3%
CO?:]ro(lj P i | Proportional band :
methoag|mroportional) ¢ . S +3% fixed, Proportional band : F - S 1 to 10% variable, Period : 20sec. fixed
Control S .
Period : 20sec. fixed
RESET adjuster range F S £3% variable

Control output

* Relay output :
250VAC 2A 1c¢

* SSR drive output :
12VDC £3V 20mA max.

e Current output :
DC4—-20mA Load
600 % max.

* Relay output : 250VAC 3A 1c¢
* SSR output : 24VDC *£3V 20mA max.
e Current output : DC4—-20mA Load 6002 max.

Self—diagnosis

Built—in burn out function

Insulation resistance

Min. 100M Q (at 500VDC megger)

Dielectric strength

2000VAC 50/60Hz for 1 minute

Noise strength

+1kV the square wave noise (pulse width : 1xs) by the noise simulator

Vibration Mechanical 0.75mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 1 hour
Malfunction 0.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 10 minutes
Shock Mechanical 300m/s? (Approx. 30G) 3 times at X, Y, Z direction
Malfunction 100m/s* (Approx. 10G) 3 times at X, Y, Z direction
Relay |Mechanical Min. 10,000,000 times
life cycle|Electrical Min. 100,000 times (250VAC 3A at resistive load )

Ambient temperature

—10 to 50T (at non—{freezing status)

Storage temperature

—20 to 60C (at non—freezing status)

Ambient humidity

35 to 85%RH

Unit weight

Approx. 196g

Approx. 496g

Approx. 399¢g

Approx. 468g

#F.S is same with sensor measuring temperature range.
Ex) In case of measurement temperature range is from —99.9 to 199.9C, Full scale is 299.8.

H-85
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Digital Switch Setting Type

m/Connections

#RTD(Resistance temperature detector) : Pt 100Q (3—wire type) % Thermocouple : K, J, R

T3S oT4M
3 Although T4M has an alarm terminal,
it does not work since it uses the same
case with T4MA.
@CONTACT OUT : SENSOR
250VAC 2A 1c RESISTIVE LOAD TCl+ -
OSSR OUT :

12VDC £3V 20mA Max.
®CURRENT OUT :
DC4-20mA LOAD 6008 Max.

@ di) ........ : c
H ALARM OUT
O ® O—ro

B
——2 @+
D ®
SENSOR ®
r 4 o o H 200vac 110vAC *)
LA 50/60Hz 50/60Hz

Temp.
TC RTD O : VA e

controller

100—240VAC

50/60Hz 5VA ®CONTACT OUT:

250VAC 3A 1c
RESISTIVE LOAD
®SSR OUT: /A source
24VDC +3V
20mA Max.
®CURRENT OUT:
DC4-20mA
LOAD 6008 Max.

eT3H oT4L

SENSOR

T.C RTD
L ®CONTACT OUT: +
250VAC 3A 1c
RESISTIVE LOAD

®CURRENT OUT:
DC4-20mA (:)4 -----
LOAD 6008 Max.

AT
Z
@

220VAC @SSR OUT:
50/60Hz 3VA H  24VDC +3V -
20mA Max.
E
Asoure ®CURRENT OUT:
DC4-20mA

LOAD 6008 Max.

OSSR OUT:
24VDC +3V
20mA Max.

/\ source

®CONTACT OUT:
250VAC 3A 1c
RESISTIVE LOAD SENSOR

T.C
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T3S/T3H/T4AM/TA4L

mDimensions
OT3S

®Bracket

®Panel cut—out
12 ‘ 73 15 Min. 55

459°

T

45%%°

44.8
Min. 62

E | |

@ | &
T3S «o-wsc  Autonics T

#Socket : PG—08, PS—08(Sold separately)

(Unit:mm)
OT3H
®Panel cut—out
12 134 FM\
(o)
[aV]
© o =
; SIS pay E 45+0°
= =
A A v O
(Unit:mm)
OT4M
®Panel cut—out
86 Min. 91
Y %D
(o]
(o]
>
5 < 68 ¢’
(Unit:mm)
OT4L
®Panel cut—out
~ (196 _ 18 100 Min. 116
= = [ ] ~
= = | ©
1 (<o}
2 L] -
= | I = 92 "5¢
[ | =
— v

(Unit:mm)
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Digital Switch Setting Type

mProper usage
OUsing front adjuster

—

P.B adjuster

Reset adjuster
®P.B adjuster : In case of ON/OFF control, set
variable F.S 0.2 to 3% of hysteresis and in case of
proportional control, set variable F.S 1 to 10% of
hysteresis. However, hysteresis(F.S 0.5%) and
proportional band(F.S 3%) are fixed in T3S.
®Reset adjuster : It corrects offset can be occurred
by proportional control and has F.S £3% of
adjustable range. Do not operate the adjuster
when it is used as ON/OFF control.
o, 2\
Py
-9 +
—3% +3%
Reset adjuster
(@DTurn left when offset value is higher than setting
value. (Direction D)
@Turn right when offset value is lower than setting
value. (Direction @)
ONormal/Reverse operation
Reverse operation executes to output ON when
process value is lower than setting value and it is
used for heating. Normal operation runs conversely
and is executed for cooling. (This item runs as a
reverse operation)
OHow to select ON/OFF or proportional by
plug pin
Factory specification is proportional control. When
using ON/OFF control, transfer the switch of control
method from P to F after detaching the case from

its body. When control output is current output, P
control is fixed, there is no switch Pin of control

method.
F;Mi F;Mi

Proportional control ON/OFF control
OCase detachment

®T4L/T3H

Pressing the front
guide of Lock toward
@ and squeeze and
pull toward @, it is
detached.

®T4L/T3H

Pressing pin plug @,
raise it up with a driver
as @ and it is detached.

Open the front guide, turn
it toward @ and pull
toward @), it is detached.

OApplication of temperature controller and
load connection
OSSR output connection

Temperature
controller SSR

SSR

Vdo”l‘t’;”% 12VDC or 24VDC
g 20mA Max.
output Temp.

terminal controller

¥ When using voltage (for driving SSR) in the
other purposes, do not over the range of thd
rating current.

% Please aware that each series has different
voltage (for driving SSR).

®Relay output connection
Temperature controller

(LL L Load
C power

ol
€

% Be aware that each model has different contact

Relay contact output terminal

capacity of RY. When load capacity is high, please
use sub relay, which has high contact capacity.

®Current output connection

Temperature
controller

Power controller
(SPC1-35)

Voltage
output
terminal

DC4-20mA
LOAD 6008 Max.

€ The current value of DC4—20mA is available at
lower than 600Q of resistive load.

% Refer to H=130 for OCaution for using and
OSimple "Error" diagnosis.
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T3HA/T3HS/T4AMA/T4LA

ALARM, SUB output type

mFeatures

®Alarm, SUB output type
®High accuracy measurement : =0.5
®\Various size

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

mOrdering information

T||3|/H||A|-|B||3]||R

P|[4][C

P

s |

ANY
ANN\Y

AN
ANN\N

S SYyYTYTSsTwwywwd

Item

% See H-90 about sensor temperature

range for selection.

Unit -
R s K
0 —99t0 199, —99.9 to 199.9
4 0 to 399
Temperature range 8 0 to 799
A 0 to 999
C 0 to 1200
F 600 to 1600
P Pt100Q
Sensor input type J J(IC)
K K(CA)
R |R(PR)
Control output R Relay output
S SSR drive output
C Current output(DC4—20mA)
Power suppl
il 73 [110/220VAC 50/60Hz |
Control method I -
{ B | ON/OFF, Proportional control |
Alarm/Sub output mode A Alarm output(High * Low)
S SUB output
) H DIN W48 XH96mm
Size
M DIN W72 XH72mm
L DIN W96 X H96mm
Digit 3 999(3 Digit)
4 9999(4 Digit)
[T | Temperature Controller

Autonics



Alarm Output Type

mTemperature range for each sensor

Model T3HA T3HS T4MA / T4LA
Sensor input Thermocouples RTD Thermocouples RTD Thermocouples RTD
type J(IC) K(CA) Pt100Q J(IC) | K(CA) | Pt100% || J(IC) K(CA) R(PR) Pt100Q
(c) 1600 - 7600C
1200 :
1000 9996
799C
{00 ]| EXERSERRRN] ERRSRRR SO
Standard g . . ; !
scale 200 399°C 399°C 399°C 600C
range 200 [--
100
0
~100 259 259.9C
#1In case input sensor is R(PR) type, it is not available to perform correct control under 600C.
mSpecifications
Model T3HA T3HS T4AMA T4LA
Power supply 110/220VAC 50/60Hz
Allowable voltage range 90 to 110% of rated voltage
Power consumption 3VA
Display method 7 Segment LED display
Character size W6 XH10mm W7.2XH9.8mm W9.5XH14.2mm

Display accuracy

F-S £ 0.5% rdg =1digit

Setting type

Digital switch setting

Setting accuracy

F-S=*05%

Sensor input

Thermocouples : K(CA), J(IC), R(PR) / RTD : Pt100Q

Input line resistance

Thermocouples : Max. 1002, RTD : Max. 5Q per a wire

Control ON/OFF Hysteresis : Variable F - S 0.2 to 3%

Proportional Proportional band : Variable F - S 1 to 10%, Period : 20sec. fixed
Alarm | SUB SUB : Variable 0 to =507C
output | Alarm (Note) ALARM : Variable F - S 1 to 10%

RESET adjuster range

F - S £3% Variable (Only for control deviation)

Control output

* Relay output : 250VAC 3A 1c¢
* SSR drive output : 24VDC =3V 20mA Max.
e Current output : DC4—20mA Load 6002 Max.

Sub output

ALARM OUT :
250VAC 1A la

SUB OUT : ALARM OUT :
250VAC 1A la 250VAC 1A 1la

ALARM OUT :
250VAC 1A 1c

Self—diagnosis

Built—in burn out function

Insulation resistance

Min. 100MQ (at 500VDC megger)

Dielectric strength

2000VAC 50/60Hz for 1 minute

Noise strength

£ 1kV the square wave noise (pulse width : 1us) by the noise simulator

Vibration Mechanical 0.75mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 1 hour
Malfunction 0.5mm amplitude at frequency of 10 to 556Hz in each of X, Y, Z directions for 10 minutes
Shock Mechanical 300m/s? (Approx. 30G) 3 times at X, Y, Z direction
Malfunction 100m/s? (Approx. 10G) 3 times at X, Y, Z direction
Relay | Mechanical Min. 10,000,000 times
life cycle | Electrical Min. 100,000 times (250VAC 3A at resistive load)

Ambient temperature

—10 to 50C (at non—freezing status)

Storage temperature

—20 to 60T (at non—freezing status)

Ambient humidity

35 to 85%RH

Unit weight

Approx. 514g Approx. 517g Approx. 425g Approx. 484g

% (Note) F.S is same with sensor measuring temperature range.
Ex) In case of using temperature is from —99.9 to 199.9C, Full scale is 299.8.

Avutonics
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T3HA/T3HS/T4AMA/T4LA

m/Connections

#RTD(Resistance Temperature Detector) : Pt 100Q (3—wire type)

¥ Thermocouple : K, J, R

®T3HA, T3HS

ity

220VAC
50/60Hz 3VA

OALARM OUT : 250VAC 1A 1a
®SUB OUT : 250VAC 1A 1a

®CONTACT OUT:

®SSR OUT: 250VAC 3A 1c
24VDC +3V RESISTIVE LOAD
20mA Max.
®CURRENT OUT:
DC4—20mA
LOAD 6008 Max. RTD T.C
SENSOR
oT4MA
SENSOR
ALARM OUT
@SSR OUT: L H
220VAC 110VAC
24VDC =3V Dy 50/60H7 50/60Hz
20mA Max. VA 3VA ov
®CURRENT OUT: O |y
DC4—20mA
LOAD 6009 Max.
@CONTACT OUT:
250VAC 3A 1c
RESISTIVE LOAD e
A source
oT4LA
SENSOR
()@ @SSR OUT:
L 24VDC +3V
®CONTACT OUT: c 20mA Max.
250VAC 3A 1c P \&)7 ®CURRENT OUT:
RESISTIVE LOAD DC4-20mA
H LOAD 6008 Max.
®
C ALM OUT:
250VAC 1A 1c
H
220VAC
50/60Hz 3VA
110VAC
50/60Hz 3VA
A source O
]
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mDimensions
®T3HA, T3HS

Alarm Output Type

®Panel cut—out

Min. 50
48 12 134
X
— 5
()]
(V]
PT100 0~399TC ‘(2 —_T
[E[=]=] sl [ gl S > c L@ﬂ
el | | |cEssE . S
EEIE EIEIEIRY
8 @ g @
& Autonics ‘?,f; : Autonics
[ ] I ] —y
LT LI — Y
(Unit:mm)
oT4MA
(H)
Temp.
®Panel cut—out controller
) 86 . Min. 91
13 112
o
[ (e}
— — CZ 68707
i S = 3
— —
o Y
(Unit:mm)
oT4LA
®Panel cut—out
Min. 116
196 18 100 ‘
| — A So
| o o
= = @
E = H ©
o — c o2t |
2 L S =
] (Unit:mm)
L]
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T3HA/T3HS/TAMA/T4LA

= Proper usage
OUsing front adjuster

Reset
adjuster

P.B
adjuster

Alarm adjuster

®P B adjuster
In case of ON/OFF control, set variable F.S 0.
2 to 3% of hysteresis, and in case of proportional
control, set variable F.S 1 to 10% of hysteresis.

®Alarm adjuster

It adjusts alarm range (F.S 1 to 10%) and having

1:1 range for upper and lower limited range by

set value.

Ex)In case the full scale of temperature controller
is 400C, if setting alarm range is maximum,
the value is 400C X 0.1 = 40°C. And the alarm
range is high—limit 40°C and lower—limit 40C.

High—limit alarm operation area

140C
High—limit alarm width
Setting 100C » ]

Low—limit alarm width

60C e -
Low—limit alarm operation area

(Note)Full scale (F.S) of the alarm is from 0O°
up to max. temperature.

®Reset adjuster
It corrects offset can be occurred
by proportional control and has
F.S £3% of adjustable range.
Do not operate the adjuster
when it is used as ON/OFF control.
DTurn left when offset value is higher than set
value. (Direction )
@Turn right when offset value is lower than set
value. (Direction @)

®», 0 \N®
fo

—-3%

Reset +3%

OCase detachment

OT4MA OT3HA(S)/T4LA

Pressing the front guide Open the front guide,
of Lock toward @ and turn it toward @ and pull
squeeze and pull toward toward @), it is detached.
@, it is detached.

OHow to select ON/OFF or proportional by
plug pin
Factory specification is proportional control. When
using ON/OFF control, transfer the switch of control
method from P to F after detaching the case from
its body. When control output is current output, P
control is fixed, there is no switch Pin of control

method.
P M F P M F

ProMﬂtrol Omm
ONormal/Reverse operation
Reverse operation executes to output ON when
processing value is lower than setting value, and it
is used for heating. Normal operation is executed
conversely and used for cooling. (This item runs as
a reverse operation)
OSUB function (T3HS)
SUB output is for alarm used as injectior, etc.
If the temperature of controlled material reaches to
SUB setting value, the SUB output runs and keeps
ON continuously.

i
EIEIE

v =10
SyreseT 1@,
P.B%

Measuring temp. (PV)
Setting temp. SUB setting
SUB output OFF range
SV of SUB Max. 50C

SUB output ON

OFsusc
50@'

SUB

% SUB function is included only in T3H series.
% SUB range can be set up to 50C lower than setting
value.
OApplication of temperature controller and load
connection
®Relay output
Temperature controller

ob

¢«

Load
) AR

>[< == é Load

Com power

Relay contact output terminal
(250VAC 3A 1¢)

@SSR output

Temperature
controller

driving Load
voltage |12VDC or 24VDC
output 20mA Max. e Load

terminal Q

% When using voltage (for driving SSR) in the other
purposes, do not over the range of rated current.

®Current output

Temperature
controller

Power controller
(SPC1-35)

Current | PC4—20mA Ei Load
output LOAD
600Q Max. Load

terminal

% Refer to H=130 for OCaution for using and OSimple "Error" diagnosis.
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T4LP Dual Setting Type

Dual setting type, High accuracy

mFeatures

®Dual setting type
®High accuracy measuring function : =0.5%

®(Control heater and cooler at once

®Use dual setting type of temperature when executing > :
low temperature or precision control. In dual setting éé 4
control type, the single output is operated as reverse, z :
it is used for heater control. The dual output is used to »
control the operation of cooler normally. Z é ':
The dual output is also used for an alarm. @ ? Z

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

((3)]
Temp.

controller

mOrdering information

T||4||L||P|—|B||3|R||P||4]||C

Unit

(@]

| ©

0to 199.9
0 to 399

0 to 799

0 to 1200
600 to 1600

Temperature range

Pt100 &
J(IC)
K(CA)
R(PR)

Sensor input type

DX |T| [M|O|oo|~]|ro

Relay output
SSR drive output
Current output(DC4—20mA)

Control output

Power supply

| 110/220VAC 50/60Hz

Control method

| ON/OFF, Proportional control

Sub output mode

| Dual output

Size

sl ol |lol|lw]|O|vw|D

Digit

| 9999(4 Digit)

Item

|
|
|
| DIN W96 x H96mm |
|
|

—

| Temperature Controller

xSee H-95 about sensor temperature range for selection.
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T4LP

mTemperature range for each sensor

Model T4LP
Sensor input Thermocouples RTD
type J(IC) K(CA) R(PR) Pt1008
. 1600C
C 1600 g
1200 1200°C
1000 555%
800
Standard 600 399°C 399°C 600C 399°C
scale 400 19575
range 200
100 I
0
—100

#1In case, the sensor is R(PR) type, it is not available to indicate the temperature and control correctly.

mSpecifations
Model T4LP
Power supply 110/220VAC 50/60Hz
Allowable voltage range 90 to 110% of rated voltage
Power consumption 3VA
Display method 7 Segment LED display
Character size W9.5XH14.2mm
Display accuracy F-S £ 0.5% rdg £1digit
Setting type Digital switch setting
Setting accuracy F-S=*05%
Sensor input Thermocouples : K(CA), J(IC), R(PR) /RTD : Pt100Q
Input line resistance Thermocouples : Max. 1002, RTD : Max. 5Q per a wire
Control ON/OFF Hysteresis F - S 0.2 to 3%
method | proportional Proportional band : F - S 1 ~ 10%, Period : 20sec. fixed
RESET adjuster range F - S £3% (Only for control deviation)
* Relay output : 1st out : 250VAC 3A 1c, 2nd out : 250VAC 2A 1c
Control output * SSR drive output : 24VDC =3V 20mA max.
* Current output : DC4—20mA Load 6002 max.
Self—diagnosis Built—in burn out function
Insulation resistance Min. 100M & (at 500VDC megger)
Dielectric strength 2000VAC 50/60Hz for 1 minute
Noise strength +2kV the square wave noise (pulse width:1gs) by the noise simulator
Vibration Mechanical 0.75mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 1 hour
Malfunction 0.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 10 minutes
Shock Mechanical 300m/s? (Approx. 30G) 3 times at X, Y, Z direction
Malfunction 100m/s* (Approx. 10G) 3 times at X, Y, Z direction

Relay Mechanical Min. 10,000,000 times
life cycle Electrical Min. 100,000 times(250VAC 3A at resistive load)
Ambient temperature —10 to 50T (at non—freezing status)
Storage temperature —20 to 60C (at non—freezing status)
Ambient humidity 35 to 85%RH
Unit weight Approx. 487¢g

% (Note) F.S is same with sensor measuring temperature range.
Ex) In case of using temperature is from 600 to 1600C, Full scale is 1000.
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mConnections

#RTD(Resistance Temperature Detector)

: Pt 100Q (3—wire type)

Dual Setting Type

% Thermocouple : K,

...... ,@ @SSR OUT:
®CONTACT OUT: 24VDC +3V
250VAC 3A 1c 20mA Max
...... : SENSOR
RESISTIVE LOAD 9 ®CURRENT OUT:
DC4-20mA
LOAD 6008 Max.
Lf
¢ ALM OUT :
250VAC 2A 1c
H
220VAC
50/60Hz 3VA
/\ SOURCE ©®
(H)
Temp.
controller
mDimensions
< [196 18 100
y
INPUT K(CA) 0~399T ;
Lo s(8|8 EXE 8 H g — 8
[ERpE])| |[EEE] |
EIEIE EIEIE —_— —
& & —
T4LP Autonics — 4
L O | v
®Panel cut—out
Min 101 ‘
N
(o)
<~
£ 928"
=
(Unit:mm)

Autonics



T4LP

OHow to select ON/OFF or proportional by

mProper usage
plug pin

OOperation

This controller has two outputs operated separately.
In other words, it is able to set the values separately.
Front LOW set runs with reverse operation as other
common controllers and HIGH set runs by normal
operation. It is able to control heater and cooler.

Cooler control

o

Heater control

ON OFF

~ ~
S.V S.V
LOW set HI set

# Terminal block @O, @, @ are for Low set output
and terminal block @, ®, ® are for High set
output.

Factory specification is proportional control.
When using ON/OFF control, transfer the switch of
control method from P to F after detaching the case

from its body.
P M F P M F
ON/OFF control

Proportional control

ONormal/Reverse operation

Reverse operation executes to output ON when
process value is lower than setting value, and it is
used for heating.

Normal operation is executed conversely and used
for cooling. (This item runs as a reverse operation.)

OUsing front adjuster OApplication of temperature controller and

— load connection
INPUT K(CA) 0~399C
alals ==l OSSR output
:&J[ EEE H( IEIEE ]{ ser Temperature
elal=] ] | |=]= controller SSR
Autdnics Output
! ! i Load
P.B adjuster Reset adjuster Otfe\rlrgl'tg";'e 24VDC 20mA E

(for driving Max. Load

®P B adjuster SSR)

In case of ON/OFF control, set variable F.S 0.2 to

3% of hysteresis, and in case of proportional

control, set variable F.S 1 to 10% of hysteresis.
®Reset adjuster

# When using voltage (for driving SSR) in the other
purposes, do not exceed the range of the rated

current.
It corrects offset can be occurred
®Relay output

by proportional control and has
Temperature controller

Y PRNE
o N
F.S £3% of adjustable range. v ‘@ f

Do not operate the adjuster when -3% Reset +3%
it is used as ON/OFF control.
DTurn left when offset value is higher than set

value. (Direction D)

@Turn right when offset value is lower than set Relay contact output terminal

value. (Direction @)

c h Output Relay contact capacity
OCase detachment 1st OUT 250VAC 2A
2nd OUT 250VAC 3A

®Current output

Temperature
controller

Power controller
(SPC1 series)

Current
output
terminal

DC4—-20mA
LOAD 6008 Max. Load

Pressing the front guide of Lock toward @ and
squeeze and pull toward @), it is detached.

¥ The current value of DC4—20mA is available at
lower than 600Q of resistive load.

% Refer to H=130 for OCaution for using and OSimple "Error" diagnosis.

H-97 Avutonics



T3NI/T4YI/T4WI/T3SI/T3HI/T4MI/TALI Indicator Type

Indication type only, Various sizes

mFeatures

®Various size
W48 XH24, W72 XH36, W48 XH48, W48 XHI6, 4
W72xH72, W96 X H96mm P - oco . 4 m gff
®No output function, Indication only N e | ey

1] =
1 INDICATOR INDicaTan

| ——

[ 1200 EELy .

TRy

®High accuracy measuring function i m
cFeS*0.3% or =0.5%

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

i

mOrdering information

T||3]|S||I|—|N|[4||N|]|P||4]|C n

Temp.

controller

Unit

—

E
—99 to 199, —99.9 to 199.9, —99.9 to 99.9

0to 99.9
Temperature 0to 199
range 0 to 399

C

0

1

2

4

5 |0 to 500
8 | 0to 799
A |0 to 999
C [0to 1200
F | 600 to 1600
P

J

K
R

N

X

3

4

N

Pt100Q
J(Ic)
K(CA)
R(PR)

Sensor input type

Control output

| No output

12—-24VDC
110/220VAC 50/60Hz
100—240VAC 50/60Hz

Power supply

Control method

| No control function |

Sub output mode

| Indicator |

N | DIN W48 XH24mm
Y | DIN W72XH36mm
W | DIN W96 X H48mm
S | DIN W48 xXH48mm
H | DIN W48 XH96mm
M
L
3
4
T

Size

DIN W72 XH72mm
DIN W96 X H96mm

Digit 999(3 Digit)

9999(4 Digit)

Item

| Temperature Controller

% See H-99 about sensor temperature range for selection.
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T3NI/T4YI/T4AWI/T3SI/T3HI/T4MI/T4LI

mTemperature range for each sensor

Model T3NI T4YI [/ T4WI
Sensor input RTD Thermocouples RTD
type Pt100Q J(IC) K(CA) Pt100Q
T 1600 3
1200 1200°C
1000
800 5
500C
Standard 600 369G 399°C
scale 400 i 199.9C i
range 200 999 I ) I
100 a
— |
—100 -99.9C ~99.9C
Model T3Sl T3HI T4MI / T4LI
Sensor input [Thermocouples RTD Thermocouples RTD Thermocouples RTD
type J(IC) |K(CA) Pt100Q J(IC) [K(CA) Pt100% J(IC) K(CA) R(PR) Pt100Q
C 1600C
1600 200G
1200 395
1000 =
800
Standard 600 :
scale  4oo 600¢
range 200" 1T B T s en NN TR
10" T B T 77 R N R TR
0
—-100
#In case input sensor is R(PR) type, it is not available to perform correct control under 600C.
mSpecifications
Model T3NI T4YI T4wI T3SI T3HI T4MI T4Ll
o 100—240VAC| 110/220VAC [100—-240VAC .
Power supply 12-24VDC 50/60Hz 50/60Hz 50/60Hz 110/220VAC 50/60Hz
Allowable voltage 90 to 110% of rated voltage
range
Power consumption 2W 3VA
Display method 7 Segment LED display
2% 5x
Character size W5 XH8mm W9.8 XH14.2mm W4 XH8mm [W6XH10mm w7 W95
H9.8mm H14.2mm
) F-S*03% LQ 4+ 1
Display accuracy rdg + 1digit F-S * 0.5% rdg = 1digit
Sensor input Pt100Q Thermocouples (T.C): K(CA), J(IC), R(PR) /RTD : Pt100Q
Input line resistance Max. 5‘9 Thermocouples : Max. 100Q / RTD : Max. 5Q per a wire
per a wire
Insulation resistance Min. 100MQ (at 500VDC megger)
Dielectric strength 2000VAC 50/60Hz for 1 minute
Noise strength 500V +1kV the square wave noise (pulse width : 1gs) by the noise simulator
Vibrati Mechanical 0.75mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 1 hour
ibration -
Malfunction 0.5mm amplitude at frequency of 10 to 55Hz in each of X, Y, Z directions for 10 minutes
Shock Mechanical 300m/s? (Approx. 30G) 3 times at X, Y, Z direction
oc
Malfunction 100m/s? (Approx. 10G) 3 times at X, Y, Z direction
Ambient temperature —10 to 50T (at non—freezing status)
Storage temperature —20 to 60T (at non—freezing status)
Ambient humidity 35 to 85%RH
Unit weight Approx. 34g |Approx. 170g|Approx. 322g|Approx. 107g|Approx. 368g|Approx. 356g|Approx. 433g

¥F.S is same with sensor measuring temperature range.

Ex) In case of using

temperature is from —99.9 to 199.9C, Full scale is 299.8.
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mConnections

#RTD(Resistance Temperature Detector) : Pt 100Q (3—wire type)

Indicator Type

#Thermocouple : K, J, R

oT3NI

oT4YI

2L

[s][e]

L

L

oT4WI

220VAC 110VAC
50/60Hz 50/60Hz OV

2] [s] (4] [5][e][7]

[1]

B A
. — RTDA[_|B [P T—G)—T RTD A B |B
i W miiay /\ SOURCE
12-24VDC 2W  RTD T.C + . - 100-240VAC TC + - - A SOURCE
SOURCE  SENSOR
SENSOR 50/60Hz 3VA SENSOR
eT3SI oT4MI
SENSOR
TCl+ ¥ -
A ] ]
RTD“B
L@ . ®
B ;;
—> :@ @4—
1 8
SENSOR C“) CP
+ | A
T.C RTD /A soURCE 220AC 110vaC
- 5 Hz z
100—-240VAC VA 3VA v
50/60Hz 3VA 0 e e o e e o
.\“i
S,
/\ SoURCE
oT3HI oT4LI
oV @ TC
110VAC +
Quibisy T
5 Hz VA —
220VAC
o 50/60Hz 3VA
T.C 110VAC
® - 50/60Hz 3VA O A source
B ESENSOR
O, .

Avutonics

H-100

(H)

Temp.
controller




T3NI/T4YI/T4WI/T3SI/T3HI/T4MI/TA4LI

mDimensions

OT3NI

®Bracket

®Panel cut—out

Min. 55
——————>

| |
Tﬁqqﬁ TFooo

)
>

.37

21

Min

(Unit:mm)
OTA4YI
®Panel cut—out
Min. 91
! ! mI
o[ 1 5
= -
£ 6857
=
(Unit:mm)
®Panel cut—out

Min. 52
E
N
45%°

(Unit:mm)
OT3SI
®Panel cut—out
=27 148 Min. 53
12 73 15 ! !
[ | HE
7y T I
[Tl
~ <
©
_____ = % © E 45.57°
TEMPERATURE =
INDICATOR
T3SI po-sso.  Autonics T 7 ]
(Unit:mm)

H-101
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Indicator Type

mDimensions
®T3HI

®Panel cut—out

48 Min. 50
12 134

A
PLO~399T
©
>
INDICATOR
v

< - Min. 91
13 112

100

91

Min. 102
E
o

(Unit:mm)

®Panel cut—out

(H)
Temp.

controller

68"’

INDICATOR

K(CA) 0~1200C

=
0710
OO

\ |
67

Autonics

(Unit:mm)
oT4Ll
[196 ®Panel cut—out
Min. 116
TEMPERATURE A ‘
o .
o e e S :.
[aV]
(o>}
INPUT Pt1005 0-399C (e}
o — -
2 L 8 E 92 0¢
INDICATOR — =
I — A 4
[ o]
(Unit:mm)
mProper usage
OT3NI OThe other series
®T3NI is used exclusively for measuring the ®Please check a model name when choose
internal and actual temperature of panel. the item since the thermocouple is marked the
®Since the Thermocouple type of T3NI is not same sign with Pt100Q. Ex) T4AWI-N3NPO
produced, please check items before selecting ORTD requires to use Pt1002 3—wire type, and
the product. same length and thickness of lead wire.
®The power supply of T3NI is 12—24VDC and ®The extension wire of thermocouple must be
AC power is not produced. used with the rated compensating wire or
ORTD requires to use Pt100Q 3—wires type and thermocouple strand.

same length and thickness of lead wire.

% Refer to H—=130 for OCaution for using and OSimple "Error" diagnosis.
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