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Board Type PID
Temperature Controllers

TB42 Series
PRODUCT MANUAL

For your safety, read and follow the considerations written in the instruction
manual, other manuals and Autonics website.

The specifications, dimensions, etc are subject to change without notice for product
improvement Some models may be discontinued without notice.

Avtonics

Safety Considerations

« Observe all ‘Safety Considerations’ for safe and proper operation to avoid hazards.
« A\ symbol indicates caution due to special circumstances in which hazards may occur.

A Warning Failure to follow instructions may result in serious injury or death

01.

02.

03.

04.

05.

06.

Fail-safe device must be installed when using the unit with machinery that
may cause serious injury or substantial economic loss.(e.g. nuclear power
control, medical equipment, ships, vehicles, railways, aircraft, combustion
apparatus, safety equipment, crime/disaster prevention devices, etc.)
Failure to follow this instruction may result in personal injury, economic loss or fire.
Do not use the unit in the place where flammable/explosive/corrosive gas,
high humidity, direct sunlight, radiant heat, vibration, impact or salinity
may be present.

Failure to follow this instruction may result in explosion or fire.

Install on a device panel to use.

Failure to follow this instruction may result in fire or electric shock.

Do not connect, repair, or inspect the unit while connected to a power
source.

Failure to follow this instruction may result in fire or electric shock.

Check ‘Connections’ before wiring.

Failure to follow this instruction may result in fire.

Do not disassemble or modify the unit.

Failure to follow this instruction may result in fire or electric shock.

A Caution Failure to follow instructions may result in injury or product damage

01.

02.

03.

04.

When connecting the power input and relay output, use AWG 20 (0.50 mm?)
cable or over and tighten the terminal screw with a tightening torque of 0.74
t00.90 N m.

When connecting the sensor input without dedicated cable, use AWG 28 to
16 cable and tighten the terminal screw with a tightening torque of 0.74 to
0.90 N m.

Failure to follow this instruction may result in fire or malfunction due to contact
failure.

Use the unit within the rated specifications.

Failure to follow this instruction may result in fire or product damage

Use a dry cloth to clean the unit, and do not use water or organic solvent.
Failure to follow this instruction may result in fire or electric shock.

Keep the product away from metal chip, dust, and wire residue which flow
into the unit.

Failure to follow this instruction may result in fire or product damage.

Features

+ High performance temperature control at low cost
« Flexible installation in various applications
« Dual-speed PID control

« Timer operation function

s AL

Cautions during Use

« Follow instructions in ‘Cautions during Use’. Otherwise, it may cause unexpected
accidents.

« Check the polarity of the terminals before wiring the temperature sensor. For RTD
temperature sensor, wire it as 3-wire type, using cables in same thickness and length.
For thermocouple (CT) temperature sensor, use the designated compensation wire for
extending wire.

« Keep away from high voltage lines or power lines to prevent inductive noise. In case
installing power line and input signal line closely, use line filter or varistor at power line
and shielded wire at input signal line. Do not use near the equipment which generates
strong magnetic force or high frequency noise.

« Install a power switch or circuit breaker in the easily accessible place for supplying or
disconnecting the power.



« Do not use the unit for other purpose (e.g. voltmeter, ammeter), but temperature

controller.

+ Make a required space around the unit for radiation of heat. For accurate temperature
measurement, warm up the unit over 20 min after turning on the power.
+ Make sure that power supply voltage reaches to the rated voltage within 2 sec after

supplying power.

+ Do not wire to terminals which are not used.
« This unit may be used in the following environments.
-Indoors (in the environment condition rated in ‘Specifications’)

- Altitude Max. 2,000 m

- Pollution degree 2

- Installation category Il

Input Type and Using Range

The setting range of some parameters is limited when using the decimal point display.

Input type gz::'::nal Display Using range (°C) Using range (°F)
Thermo | K(CA) 1 CA -100 to 1,300 -148 to 2,372
-couple™ [ i) 1 gic 0 to 800 3 to 1472
PEH 0 to 500 32 to 932

RTD® DPE100 O 0.1 PEL -199.9 to 199.9 -199.9 to 392.0
JPTI00 O 1 JPEH 0 to 500 32 to 932

0.1 JPEL -199.9 to 199.9 -199.9 to 392.0

Caution For When Mounting on Panel

« This unit does not have an additional external case but has only a PCB. When
mounting this unit on panel, maintain insulation between iron plates. If dust, oil, or
water is enter to inside of panel, inner may be short.

« Be sure that interval between terminals is narrow to wire cables. The cable (20P)
connected control PCB and front PCB is sensitive signal line.

« Be careful when wiring this cable not to enter noise or affect to high voltage line.

01) Tolerance outer resistance: < 100 Q
02) Allowable line resistance per a wire: < 50

H Display accuracy

Input type

Using temperature

Display accuracy

Thermocouple

RTD

At room temperature (23°C £5 °C)

F.S. £0.3% or 3°C higher one

Out of room temperature range

F.S. +0.3% or 3°C higher one

Ordering Information

Thisis only for reference, the actual product does not support all combinations.
For selecting the specified model, follow the Autonics website .

Dimensions

« Unit: mm, For the detailed drawings, follow the Autonics website.
« The size of board is based on user's application. (customizable)

T B 4 2 -1 4 ©O
© Control output
R: Relay
S: SSRdrive
C: Current
N: PV Transmission
Product Components
« Product + Instruction manual « 20P cable (300 mm)
Sold Separately

«+20P cable (100 mm)

Specifications

Series TB42 Series

Power supply 100 - 240 VAC~ 50/60 Hz

Allowablevoltage 90 to 110% of rated voltage

range

Power consumption | <5VA

Sampling period 500 ms

Input specification Refer to 'Input Type and Using Range'.
Relay 250 VAC~ 3a,30VDC=3A, la

Control SSR 12VDC==%3V, <30 mA

output (é\l;rrent DC 4-20 mA, Load resistance: < 600 Q

Transmission

DC 4-20 mA, Load resistance: < 600 (), Resolution: 16,000

Relay: 250 VAC~ 0.5 A 1a (hysteresis: fixed 2 °C)

23:;:; i « The PV transmission output model does not support Event 1 output.
Event2 OK monitoring display of LED type (hysteresis: fixed 2 °C)
Display type 7 Segment (Green, Red), LED type
Control type ON/OFF Control, P, PI, PD, PIDF, PIDS Control
Hysteresis 110100 (0.1t0 100.0) °C/°F
Proportionalband (P) | 0.0 to 100%
Integral time (1) 0to 3,600 sec
Derivative time (D) 0to 3,600 sec
Control cycle (T) 1t0120.0 sec
Manual reset 0.0to 100.0%
Relay | Mechanical . Mai_n output: = 10,000,000 operatipns (Load resw'_stance: 250 VAC~ 3A)
life « Option output: = 2,0000000 operations (Load resistance: 250 VAC~ 0.5A)
cycle | Electrical . Main output: = 100,000 operaﬁpns(Load resi§tance: 250 VAC~ 3A)
« Option output: = 200000 operations (Load resistance: 250 VAC~ 0.5A)

Dielectric strength

Between input terminal and power terminal: 2,000 VAC~ 50/60 Hz for
1min

Vibration

0.75 mm amplitude at frequency of 10 to 55 Hz (for 1 min) in each X, Y,
Z direction for 2 hours

Insulation resistance

=100 MQ (500 VDC= megger)

Noise immunity =42 kV square shaped noise by (pulse width 1 ys) noise simulator
Memory retention ~ 10 years (non-volatile semiconductor memory type)

Ambient temperature | -10 to 50 °C, storage: -20 to 60 °C (no freezing or condensation)
Ambient humidity 35 to 85%RH, storage: 35 to 85%RH (no freezing or condensation)
Approval s EAL

Body weight

~1135g
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Unit Descriptions
O —1 1.Mounting hole (@ 4.0 mm)
Al | 5 pydi
Y oL oL oL O, 2 2 Plesplay.part (Green)
4{,()% «Run mode: Displays PV (Present value)
| @ = RN | |3 . Setting mode: Displays parameter
° Ffufuguful | ° ; Ny
3. SV Display part (Red)
«Run mode: Displays SV (Setting value)
W K ¥ A « Setting mode: Displays Setting value of
Q1 O i
« When using timer: Displays time of timer
5
4. Indicator 5. Input key
Display[Name |Description PCB  Display |[Name PCB
Turns ON when control [MD] Mode key S1
Main out_put\s ON K] ] 2
LED1 tout «Itis not operated when LED1 ™ Setting value 3
outpu current/PV transmission ———control key =
outputis ON [A] A
Eventl |Turns ON whenevent 1
LED2 output  |alarm outputis ON LED2
OK Turns OFF when event 2
LED3  |monitoer |alarm outputis ON LED3
operation |« Flashes during auto tuning




Connections Parameter Setting
RTD O 0O « Some parameters are activated/deactivated depending on the model or setting of
— Ok other parameters. Refer to the descriptions of each item.
- % B Q| o « [MD] key: Move to next item after saving / Return to RUN mode after saving (= 5 sec)
+E: B’ @ o [ key: Select parameter / Move digits / Return to the upper level without saving (= 2
. >
SENSOR woutput B |® SOURCE sec) / Return to RUN mode without saving (__ 3sec)
terminal  fp :39 100-240VAC 50/60 Hz 5VA [A], [ VW] key: Select parameter / Change setting value
b |@[l—, EventL: « Return to RUN mode when there is no key input over 90 sec.
-11G) | ol 250AC 0.5A CONTACT « Therange in parentheses ()" is the setting range when the set value of the 'input
o (B |f—, - CONTACT OUT specification' parameter is used with one decimal point.
L@ | ol 250VAC3A1aRESISTIVELOAD
¥ -ssRouT _ B Parameter 1 group
O O Cljx[e)r?tﬁﬁa\iréorwi?newgggg‘ST « Entering parameter 1 group is not available in PV transmission output type.
DC4-20mA Load 600Q) Max. Parameter Display| Default | Setting range Condition
Refer to 'Input Type and Using Range.
1-1  SVsetting C-5u 0 |+ The setting value is initialized when -
Crimp Terminal Specifications changing '3-1Input specification’
19 Eventlalarm Eu-1 i 3-TEvent1:
« Unit: mm, Use the crimp terminal of follow shape. temperature ~ | within '3-1 Input specification Input Al-1to6
. Event2alarm _ 1 [range’ 3-9Event2:
H Wire ferrule 13 temperature Eu-e v AL-3/4
a - —
14 TMerusage gl g110.1t0999.9 hour 15 Timer
= il time setting: 1,2
e b |c 0: Off
1: Output is cut off after temperature
1to3 |4to5 |=13 |=33 controlis performed during '1-4 timer
C 4to9 6 <21 |42 1-5 Timer setting | SESP 0] usagetime' -
b 2: Temperature control output operation
after waiting for 1-4 timer usage time.
(reservation)
Errors B Parameter 2 group
« Entering parameter 2 group is not available in transmission output type.
Display |Description Troubleshooting Parameter Display | Default | Setting range Condition
oPEn Flashes when input sensor is disconnected or Check input sensor status 2-2
sensor is not connected. P . 2-1 Autotuning At oF F |OFF: Stop, ON: Execution Proportional
HHHH | Flashes when PV is higher than input range. When input is within the l band: > 0.0
rated input range, this displa Proportiona
L LLL |Flashes when PVis lower than input range. disappe[;rs. & pay 22 band P 3.3{0.0 (ON/OFF control) to 100.0% -
2-3 Integral time | 0 |0 (OFF) to 3,600 sec
- 24 pervative d 0|0 (OFF) t03,600 sec 22
Mode Settlng Proportional
2-5  Control cycle E = 10120 sec band: > 0.0
([SSR drive output model] Default: 2)
[MD] — Parameter 1 group - 2-6 Manualreset | rESE 0.0 0.0 to 100%
22
[MD] over 5 sec — Parameter 2 group [MD]over5sec e 2-7  Hysteresis HY5 & |1t0 100 (0.1t0 100.0) °C Proportional
band: 0.0
[MD] + [A]over5sec  — Parameter 3 grou -
2l B Parameter 3 group
Parameter Display | Default | Setting range Condition
, Input . -
31 specification | ' t CA
32 gé%?ehm't H-5C 400 |Refer to 'Input Type and Using Range'. |-
3.3 Lowlimit L-5C a
Scale
34 Ter_nperature Unt b of |°c, °F _
unit
& Input n- ol g o -
35 orection In-b 0 [-50 to 50 (-50.0 to 50.0) °C
1" Heating high speed response PID 29
2. Heating low speed response PID b .
. LS roportional
3! Cooling high speed response PID band: > 0.0
36 PIDtype PidE 2 |4 Cooling low speed response PID ) )
. . 2-2
é’ ﬁi gsgﬂgg Proportional
T 8 band: 0.0
AL-0: Off
AL-1: Deviation high limit alarm
AL-2: Deviation low limit alarm
3-7 Eventl Eu- 1| AL- !]AL-3 Deviation high, low limit alarm -
AL-4: Deviation high, low reverse alarm
AL-5: Absolute value high limit alarm
AL-6: Absolute value low limit alarm
AL-A! Standard AL-B: Alarm latch
’ , , _plalarm AL-D: Alarm latch
38 Aarmoption | AL-k| AL-A|, e Standby and standby
sequence sequence
AL-0: Off
_ , _y |AL-3 Deviation high, low limit alarm R
39 Event2 Eu-2| AL- AL-4: Deviation high, low limit reverse
alarm
OFF
LOCL: Parameter 2/3 group lock
3-10 Lock Lol oF F |LOC2: All parameter lock without 1-1 SV |-

setting
ALL: All parameter lock




PID Type

Select the mode depending on the characteristics of the control target by refering to

the following desciption.

High speed response mode

Low speed response mode

Temp.a S
SV i
PV+

t Time

Used to minimize the time (t) required to
reach the SV. Overshoot (S) occurs. Used in
machinery that may require warming up.
(injection molding machine, electric furnace,
etc.)

Temp.
SV

PV

t Time

Used to minimize overshoot (S). Time (t)
required to reach SV may be slower.

Used for machinery or environments where
overshoot may cause explosion or fire. (oil
temperature control, metal plating machinery,
etc.)

Segment Table

The segments displayed on the product indicate the following meanings. It may differ

depending on the product.

7 Segment 11 Segment 12 Segment 16 Segment

g |0 |+ | a o |+ |1l a o |+ |1l oo I |l

[ I S Y R I 1 jd | J L1 jd | J O A A N

¢ |2 |F |K e |2 |k |K 2|2 |K|K 2|2 |K K
3 |3 |t |L 3 |3 |t |L 3|3 |t |L 3|3t |L
4 |4 |n | M 414 |M | M Y14 |M | M 414 |M | M
5 |5 |n |N S |5 [N [N 5[5 [N N 5|5 |N|N
B |6 |@ |O & |6 |a |O 6|6 |o |0 B |6 |80
17 |P |P 17 |P P 2|7 |P|P 7|7 [P |P
B |8 |8 |Q 8 (8|6 |Q 8|8 |0 |Q 8|8 |08 |Q
9 |9 |r |R 9 /9 |fR R 9|9 |R|R 3|9 |F|R
A |A |5 |S RIA|S|S A |A|S5|S A J|A|5 S
b |B |E |T b |B|E|T & |B|E|T B |B|FT |T
L |[C |U |U C|c|uju £ |C |y |U [ |C|u U
d |[D |u |V d |D (¥ |V d|D|[¥ |V I |D]|¥ |V
E |E |Y |W E |E |W |W E |E |W [W E |E [W|W
F |F |4 |X FIF |x |X F |F [¥ |X F|F X
O |G |4 |Y G |G |9 |Y & |G |Y|Y b |G ]|¥ |Y
H |H |z |Z H|H|Z |Z H|H|Z |Z H|H|Z |Z

Function: Alarm
| Operation « H: Alarm output hysteresis
Name Alarm operation Description
- - No alarm output
off  yHfon oFF yH ¥ oN If deviation between PV and

- A N A A SV as high-limit is higher
Deviation S Py Py S than set value of deviation
high limit 100°C  110°C 90°C  100°C

temperature, the alarm
High deviation: Setas 10°C | High deviation: Setas-10°C | output will be ON.
oNFHy  OFF oN FHy oFF | If deviation between PV
Deviation @. Q A A and SV as low limit is higher
SV PV iati
low limit 90°C  100°C 0ofe 110 than set value of deviation
temperature, the alarm
Low deviation: Setas 10°C | Low deviation: Setas-10°C | output will be ON.

o onFHy OFF ohfon If deviation between PV
Deviation A A and SV as high/low-limit
high, low s 100k ke is higher than set value of
limit deviation temperature, the

High, Low deviation: Setas 10°C alarm output will be ON.
OFF ;Hf ON THV OFF If deviation between PV and
Deviation A SV as high/low-limit is lower
h\gh, low ggyc 105(;{’c 110V“c than set value of deviation
limit reverse temperature, the alarm
High, Low deviation: Set as 10°C output will be OFF.
orf yH Fon | oFF fon .
Absolute Y 7y 2 A If PV is higher than the
value high PV SV SV PV absolute value, the output
limit 90°C  100°C 100°C  110°C will be ON.
Absolute value: Set as 90°C
OFF .
Absolute A If PVis lower than the
value low PV SV SV PV absolute value, the output
limit 90°C  100°C 100°C 110°C will be ON.
Absolute value: Setas 90°C | Absolute value: Set as 110°C
H Option
A Condition
Name Description of re-apply
Standard If it is an alarm condition, alarm output is ON. If it is a clear alarm
alarm condition, alarm output is OFF.
Ifitis an alarm condition, alarm output is ON and maintains ON
Alarm latch -
status.
First alarm condition is ignored and from second alarm
Standby condition, standard alarm operates. When power is supplied
sequence 1| and itis an alarm condition, this first alarm condition is ignored
and from the second alarm condition, standard alarm operates.
— P Power ON
Alarm Ifitis an alarm condition, it operates both alarm latch and
latchand | standby sequence. When power is supplied and it is an alarm
standby condition, this first alarm condition is ignored and from the
sequence 1| second lalarm condition, alarm latch operates.
18, Bansong-ro 513Beon-gil, Haeundae-gu, Busan, Republic of Korea, 48002 .
www.autonics.com | +82-51-519-3232 | sales@autonics.com AU"OIIICS
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