TB42 Series

Board type

Dual PID control board type

(m] Features

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

e Dual PID control
e Time reservation

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

(m] Ordering information

R Relay output
Control output S SSR drive output
C Current output(DC4-20mA)
N PV Transmission output(DC4-20mA)
Power supply
4 [100-240VAC 50/60Hz |
Sub output
P |1 |EVENT1 output type |
Display
e [2 [2 Display |
igi
) {4 [9999(4digit) |
em
ITB |Temperature Controller Board |

X PV transmission output type does not have EVENT1 output.
(m] Specifications

(A)
Photo
electric
sensor

(B)
Fiber
optic
sensor

©)
Door/Area
sensor

(D)
Proximity
sensor

(E)
Pressure
sensor

(F)
Rotary
encoder

©)
Connector/
Socket

(H)

Temp.
controller

(1)

SSR/
Power
controller

)
Counter

Model TB42-14R |TB42-14S [TB42-14C [TB42-14N
Power supply 100-240VAC 50/60Hz +10% L
Power consumption Approx. max. 5VA
Display method 7 Segment LED display [Processing value(PV) : Green, Setting value(SV): Red] L
Character size W8xH10mm Panel
Input Thermocouple [K(CA), J(IC) [Tolerance outer resistance is max. 100Q] p
RTD DPt100Q [Allowable line resistance is max. 5Q per a wire] Tacho/
Relay 250VAC 3A 1a — — — el
SSR drive — 12VDC #3V 30mA Max. — —
Control N)
output Current — — DC4-20mA Load 600Q Max.| — B'i]s“play
Transmission |— — _ DC4-20mA,
load Max. 600Q for PV ©
Sub output *Event1 output : Relay output(250VAC 0.5A 1a) <Event2 output : OK monitoring display by LED Sensor
Control method ON/OFF control(Hysteresis is adjustable), P, Pl, PD, PIDF, PIDS
Setting type Front push buttons (SF"A)I"Cmng
Display accuracy F.S + 0.3% or 3°C(Higher one) 23;”:';
Hysteresis Adjustable 1 to 100°C(0.1 to 100.0°C) at ON / OFF control
Proportional band(P) _ |0.0 to 100.0% pping
Integral time(l) 0 to 3600sec. Drversontroler
Derivative time(D) 0 to 3600sec. ®)
Control cycle(T) 1 to 120sec. Coapnic!
Sampling period 0.5sec. panel
Dielectric strength 2000VAC 50/60Hz for 1 minute(Between input and power terminal) )
Vibration 0.75mm amplitude at frequency of 10 to 55Hz(for 1 min.) in each of X, Y, Z directions for 2 hours ggf,“igk
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) O e
Insulation resistance Min. 100MQ(at 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) gj,)he,
Environ ngtggPatture -10 to 50°C, storage: -20 to 60°C
-ment ﬁ‘lTn?i'g’i't‘; 35 to 85%RH, storage: 35 to 85%RH
Approval M
Unit weight Approx. 113.5g
¥ Environment resistance is rated at no freezing or condensation.
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TB42 Series

(m] Connections
X Resistance Temperature Detector(RTD) : DPt 100Q(3-wire type)

Thermocouple : K, J, R

RO O O]
T.C A @ pu
e
' @ o
+
SENSOR =H(O) A\ source
Power [ - 100-240VAC 50/60Hz
Sub output I: ; % 9| EVENT1:250VAC 0.5A 1a
oot [y @ 2o, e, o,
M tput
alnoupu[m@ | . + +
O | O Relay output SSR output Current output  Transmission output
= =~ J eCONTACT OUT.  eSSR OUT: oCurrent OUT: PV transmission OUT:
250VAC 3A1a 12VDC 3V DC4-20mA C4-20mA
RESISTIVE LOAD  30mA Max. Load 600QMax. Load 600Q Max.
(@] Dimensions
eDisplay part eControl part
|
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60 5‘7 4-g4
65
eLayout
» 60 - e 65 -
—_—
%
o . Cable 20P H
© Display part Length : 300 §
§ Control part R
 Cable length is 300mm. (unit : mm)

% The size of board is based on user's application. (customizable)
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Board type

(=] Front panel identification o
electric
1. Mounting hole ®
- N - i optie
2. Main output operation display LED—————— 000100 100 9. PV display part senser
©
3. Event1 output operation display LED—,_ B 0 1T 1 . Door/Area
|— @ I 8.SVdisplay part sensor
4. OK monitor operation display LED St s 53 sS4 g?'l)ximity
S.MDkey—————MD & ¥ A G)
O Pressure
6. Shift key 7. UP / Down key .
g{glary
encoder
1. Mounting hole(@4.0mm)
g:)nnector/
2. Main output operation display LED(LED 1) Socket
It indicates the operation status of control output and displayed on "LED 1". "
But when it is current output or retransmission output "LED 1" does not operate. (LED indication is OFF) conteoller
0
3. Event 1 output operation display LED(LED 2) SR
It indicates the operating status of alarm output and displayed on "LED 2". controller
0)
4. 0.K monitor operation display LED(LED 3) Counter
It indicates the operating status of alarm output and displayed on "LED 3".
After setting alarm output in EVENT 2, if execute autotuning, O.K monitor operation will be displayed after AT function. "
(it flashes during AT function, and turns OFF after completing AT function)
g-a)nel
5. Mode key(S1) meter
It is used to enter into every parameter group or move to other parameters. It is "S1" on this PCB. ™
;:cer;?ill Pulse
6. Shift key(S2) meter
It is used when change the setting value or move to digit at the parameter. It is "S2" on this PCB. N oy

unit

7. Up / Down key(S3/S4) ©
It is used when change the setting value or select setting function. Sensor

controller
Up key is "S4" and Down key is "S3" on this PCB.
®)

Switching
8. SV display part cupply
The setting temperature is displayed in red LED. @
But when timer function is used, the setting time will be displayed at "t - 54" E%EE&ZMH
If time function is OFF, it will return to the setting temperature.
i
9. PV display part panel
It displays measured temperature in green LED. ©

network
device

(Y]
Software

)
Other

|
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TB42 Series

@] Parameter groups

key key for 5 sec. +[A] (S4) keys for 5 sec.
Parameter 1 group Parameter 2 group Parameter 3 group
A 4 A 4 A
£-5u o —~ At|| ofF ~lin-El|lE LA
_______ A S e A A
Eu-! 10 P 3.0 H-5C|| 400
_______ A U e I A e A A
Eu-2 10 ! O L-5C 0
_______ R e Y 4
E-5u 0.1 d O Unlk of
y | Y e Y
SESP O £ 2l ‘n-b 0
A Y
rESE 0.0 PidE c
-------- ‘-------; Pem e ————————— A
H4Y5S ci Eou- I |AL-I
A
AL-t||AL-A
Eu-c HL'q
y
Lol|| oFF

X It will return to RUN mode, if pressing the key for 5 sec. in parameter 2 or 3 group.
* It will return to RUN mode, if no key touched for 90 sec. during every parameter is progressing.
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Board type

(m] Parameter 1 group ®
electric
sensor

—>
Five

[vlkey e,
~_ S n] Set SV(setting value). ©
L v u Temperature range of SV is within input range of each sensor. Door/Area

sensor

(D)

............................. Set temperature of Alarm operation which has been set in £u - { of Parameter 3 group. Proximity

E _ ¢ M Temperature range of £ u - { is within input range of each sensor. senser

v i ru X If setting Alarm operation as "AL -0" in £ u - ! of Parameter 3 group, this parameter is not ©
------------ - T displayed. :::‘ssil:re
Set temperature of Alarm operation which has been set in EV-2 of Parameter 3 group. —

"""""""""""""""" Temperature range of EV-2 is within input range of each sensor. (F)

[y 1N . . . . . Rotary

Cu-~ 1 ! XIf setting Alarm operation as"AL -3" in £ » -2 of Parameter 3 group, this parameter is not encoder

...................... displayed.

Connector/
Socket

______________________________ When it is used as timer function, this parameter is for setting the time of using.

L o_ S '] The range of setting time is 0.1 to 999.9 the unit is Hour. "
= u U X If selecting as "0" in "5 £5", this parameter is not displayed. Sl'eznp.
"""""""""""""""" controller
(1)
l Select timer function. gjﬁr
S 'R S fur} ™| O :No Timer function controller
L L i : Cut off output after stop the time
2 : Output operation after stop the time. (reservation function) g}wmer
X To set SV, press the key and SV of the SV display part flashes. Press the , keys and change SV and press the key to
save the value and SV of the SV display part flashes. (Tr%er

X The value in every parameter is factory default.

X Entering parameter is not available in transmission output type. o

X Some parameter is able to set decimal point by temperataure sensor type. :2;::
eExample of SV value setting o
Example of setting 100°C Speed) Pulse
meter
1. |O O 2. 3. O @) (N)
Display
[ PV CY PV unit
(o3¢
SV o: sv (0)
! ' Sensor
@@@ @ @@ controller
% &Y A MD ¥ A ®)
O y O o o Switching
7 upply
When PV and SV are "C- 5u"is displayed in the PV 10° digit flashes in the SV display @
displayed, press the display part, "3" is displayed in part. Move the digit by pressing Stepping
key(S1). the SV display part. Press the key(S2) twice. Priver&Coniroller
key(S2). (R)
Graphic/
Logi
4. [O [®) 5. [O O panel
L PV Y PV ©)
oé o% Field
o sv °: sv device "
[@l@[e] @@ m
MD « v « ¥ k Software
0 o o) o
[ W
Press the [A] key(S4) Now SV value is Other
and set "" at 10 digit and set, then move to £u - { by
press the key. pressing the key once.

%S1, S2, S3, S4 are on on this PCB Board.
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TB42 Series

(m] Parameter 2 group

key for 5 sec.
Select whether operates autotuning or not.
B
,q":‘ DF,C: > onn OFF?OH
After completing auto-tuning, SV returns to "o £ £".

:-,, | Set proportional band of "P" value from 0.0 to 100.0%.
. If "P" value is "0.0"™, it becomes ON/OFF control function.

;-m---m--m---m1 - This mode is for setting integral time. If "I is 0", this function will be OFF.
: The range of setting is 0 to 3600 sec.

"""""""" This mode is for setting derivative time. If "D" is "G", this function will be OFF.
8 The range of setting is 0 to 3600 sec.

"""""""" This mode is for setting cycle of control.
E’ 8 The range of setting is 1 to 120 sec.
---------------- X For SSR drive voltage output, control cycle for factory default is 2 sec.

™ | This mode is for compensating deviation, which occurs when proportional control is used.
LU The range of setting is 0.0 to 100.0%

H L" S B This mode is for setting hysteresis when it is used ON/OFF control.
The range of setting is 1 to 100°C.(for decimal point, 0.1 to 100.0°C)

To set SV, press the [«] key and SV of the SV display part flashes. Press the [&], [¥] keys and change SV and press the
key to save the value and SV of the SV display part flashes.

s¢For ON/OFF control, only [ P ] and parameters are displayed.
% The value in every parameter is factory default.
X Press the key for 5 sec. in any parameters and it returns to RUN mode.
If there is no additional key operations for 90 sec. in any parameters, it reutrns to RUN mode.
X Transmission output model cannot enter to parameter 2 group.
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(=] Parameter 3 group o
electric
sensor
Fiver
optic

+[A] keys for 5 sec. B
Temperature Scale Scale . . o
(high-limit) low-limit Unit Input correction PID Event 1 A
sensor ( ) DooriArea
[ r ' r [ [ R P ] ]

—~ in-E 'H'Sa. 'L'SL > Unlt »in-b > idt Eu‘a —
(D)

[w] | <] [wo]} <] [} =] [wo]} <] [} [ [wo]} <] [wo]} <] Prosimisy
LA 400 0 of 0 | [AL-o
¥} [&] ¥} [A] ¥} [A] 1} [A] il
i l': oF 8 L= (F)

Rotary
I I i encoder
JP EH ON/OFF convrol Code for P idE 3 AL -2 ©
1,2 Heating 1 : Heating PID Fast Socket
i | + Heating i i
3,4 : Cooling 2 : Heating PID Slow
4_:' P q':,q'_ 3 : Cooling PID Fast Y F’ .'_ - ;-u' (T':fnp
I 4 : Cooling PID Slow I controller
(1)
PE _H AL-4 o
controller
i i
)
] [ County
P £ .L Lock Event 2 ] Alarm option A L 5 o
] I” e - ‘- [ v I A
LoLft Eu 8‘ 'ql_l‘: ®
imer
= i = AL-6
(L)
DFF 9:_-8 RL-R Par;el
meter
i i i "
Tacho/
Lol ! AL-3 AL-b Specd! Pulse
| i i N
Display
l'.Ol':e RL-L’ RL-E unit
i i ©
Sensor
controller
ALL AL -d I
(P)
Switching
! mn-E| FLR | Selectone input sensor among 6 types. Do
H-5C 4 00 | Set high-limit of temperature(20mA output value for transmission output). Set range is within input range of each sensor. (se)
tepping
L-6C | Set low-limit of temperature(4mA output value for transmission output). Set range is within input range of each sensor. F.",‘;,‘;Q%omm“e,
Unl k ©F | Setthe unit of temperature between °C or °F. ®
in-b 0 | Set the correction value for error from input sensor. Set range is -50 to 50°C(for decimal point type, -50.0 t050.0°C). tggiecu
Pl dE ! | Select PID control type among 4 kinds. ©
twork
Eu- !|AL - !| SelectAlarm output function of EVENT1 among 7 kinds. device
AL -E|AL - A | Select Alarm output option function among 4 kinds. .
Software
E u- E' AL -4 | Select Alarm output function of EVENT2 among 3 kinds.
Lol o F F | Setwhether itis locked or not of setting value among 4 kinds. )
Other

%To set SV, press the [€] key and SV of the SV display part flashes. Press the [&], [¥] keys and change SV and
press the key to save the value and SV of the SV display part flashes.

X If there is no additional key operations for 90 sec. in any parameters, it reutrns to RUN mode.

X Press the +|A| key for 5 sec. in any parameters and it returns to RUN mode.

% The value in every parameter is factory default.
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(m] Input type and range

Input type Display Input range(°C) Input range(°F)

K(CA) HICH -100 to 1300°C -148 to 2372°F
Thermocouple

K(CA) L i r 0 to 800°C 32 to 1472°F

JPtH dPEH 0 to 500°C 32 to 932°F

JPtL dPEL -199.9 to 199.9°C -199.9 to 392.0°F
RTD

DPtH Pt H 0 to 500°C 32 to 932°F

DPtL PE L -199.9 to 199.9°C -199.9 to 392.0°F

(m] Alarm mode

alarm A A
PVOO'C  SV100°C

A A
SV100°C PV110°C

Mode Name Alarm operation Description
At -0 — — No alarm output
Deviation Alarm(Deviation)temperature:10°C Alarm(Deviation)temperature:-10°C If deviation between PV and SV as high'
A A limit is higher than set value of deviation
L- high-imit OFF ¢ H f ON OFF ¢ H fON !
AL- algrm R T— Y temperature, the alarm output will be
SV100°C  PV110°C PV90°’C  SV100°C ON.
Deviation Alarm(Deviation)temperature:10°C Alarm(Deviation)temperature:-10°C If deviation between PV and SV as low-
- limit is higher than set value of deviation
AL-2 low-limit ON Hy OFF ON? H | OFF [¢]

temperature, the alarm output will be
ON.

If deviation between PV and SV as

Deviation Alarm(Deviation)temperature:10°C
AL-3 high/low-limit ON TH i f oN high/low-limit is higher than set value of
L algrm =~ a Y =~ deviation temperature, the alarm output
PVOO'C  SV100C PVI10C will be ON.
Deviation Alarm(Deviation)temperature:10°C If deviation between PV and SV as
AL -y hiah/low-limit OFF HT ON TH OFF high/low-limit is higher than set value of
L reg\]/erse alarm L L deviation temperature, the alarm output
PVOOC  SVI00°C PV110°C will be OFF.
A;S(:Ute Alarm_(_A_k_)_s_czl_ute)temperature:90°C Alarm (Absolt{t_e_)_t‘_eTperature:110“C If PV is equal to or higher than the
AL-5 ;gi lfJ1-Iimit OFF ¢ H T ON OFF y HTON absolute value of alarm temperature, the
9 Iy a A tput will be ON.
alarm outpu e
PVI0°C SV100°C SV100°C  PV110°C
C:Ii?elme Alarm (Absolute)temperature:90°C Alarm (Absolute)iemperature: 110°C If PV is equal to or lower than the
AL-§ lowlimit ON Hy OFF ONJ H yOFF absolute value of alarm temperature, the
ow-imi A A A A output will be ON
alarm PV90°C SV100°C SV100°C  PV110°C :

X%"b" is interval between ON and OFF the setting range is 1 to 100°C(0.1 to 100.0°C) and can be set at "AHYS" made in

parameter 1 group.

(m] Alarm option

Option Name Description
AA-R Standard alarm If it is an alarm condition, alarm output is ON. If it is a clear alarm condition, alarm output is OFF.
Ar-k Alarm latch If it is an alarm condition, alarm output is ON and maintains ON status.(Alarm output HOLD)
Standb First alarm condition is ignored and from second alarm condition, standard alarm operates.
Ar-T se uenil:e 1 When power is supplied and it is an alarm condition, this first alarm condition is ignored and
a from the second alarm condition, standard alarm operates.
Alarm latch If it is an alarm condition, it operates both alarm latch and standby sequence.
AA-d and standby When power is supplied and it is an alarm condition, this first alarm condition is ignored and
sequence 1 from the second alarm condition, alarm latch operates.

|
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Board type

(@] Functions o
O Event O Error Sensor
This function can execute as main control output and sub If error occurs while the controller is operating, it will be |®)
function. displayed as follow. optic
e Event 1 output 1. "L " flashes,
EVENT1 output is relay contact and contact capacity is when measured input temperature is lower than input Booriarea
250VAC 0.5A 1a. range of the sensor. senser
Event 1 output is alarm output and there are 7 modes 2. "HHHH" flashes, o
including deviation and absolute alarm. when measured input temperature is higher than input consor”
The operation of EVENT1 output is displayed on LED2 at range of the sensor.
front. 3. "oPE~" flashes E?T.Zi"r'e
e Event 2 output when the input sensor is not connected or its wire is cut.
There is no terminals for EVENT2 output but front LED 3 (F)
lamp displays the input range as O.K monitor. O Transmission output(PV) oncomer
Event 2 output operates as O.K monitor by setting Event This function is to transmit the current value(PV) to
2(Eu-2)as AL-3 or AL-H in Parameter 3 group and set external equipment such as PC or recorder etc. the output (gﬁi'ﬁeef"’”
the deviation temperature at Ew - in Parameter 1 group. is 4-20mADC and cannot be used with control output at
< Example of 0.K monitor > the same time. It will output 20mA, when PV reaches to the o
Alarm temperature in H-5L and output 4mA, when PV reaches to [l
operation ON |b OFF b| ON the temperature in L - 5£. o
AL-3 = = ~ Min. resolutions are 16,000 divisions available. (TB42-14N) | 5ol
PV SV PV controller
O.K monitor O Manual reset (- £5¢) o
LED OFF ON OFF Proportional control has an offset because rising time is not | ™"
(LED 3) the same as falling time, even if the unit operates normally.
O Auto tuning function This function is to correct offset. "
PID Autotuning function is automatically to measure O Lock o
thermal characteri§tics and response of the control obj.e.ct Setting value cannot be changed by unauthorized person. | meier
and then execyte its va!ue under high response & §tab|I|ty There are 4 types of lock mode in this unit. .
after calculating the time constant of PID required to 1. oF F : Unlocks for all parameters (;:‘);Zzl/Pulse
control (?ptimum temperature. When AT fun.ction is s.tartecli, 2.1 or 1: Locks parameter 2, 3 groups meter
LED3 will flash and when LED3 is OFF this operation will 3. L oL 2 Locks parameter groups except C-SV parameter |
stop. 4."[i 1" : Locks all parameters g
(Note)For ON/OFF control, AT function does not operate.
O Timer (5}:5,0) (soe)nsor
O Dual PID function eThere is no output terminal in this function, it controls | controller
One is that PV is reached at SV with fast response speed, main output by setting of Timer function. ) oning
but a little of overshoot occurs, the other is that PV is eTimer operation power
reached at SV with slow response speed, but overshoot ~ ®When "5t5FP" parameter is set as "0"
will be minimized. : No timer function. "t -5J" parameter is not displayed. Stepping
PIDF(PID Fast) ®When "5 £57" parameter is set as "" Drversontroler
: This mode is applied at the machines or systems which : This unit controls temperature for the set time of "t -5.". ® e
requite stop fast response speed, and allowable a little Ex)When "t -8." is set as 5.0, this unit controls Logie
overshoot which requite. temperautre for 5 hours and completes to control.
PIDS(PID Slow) ®When "5 £5°" parameter is set as "g" (:siel.'ﬂork
: This mode is applied at the machine which overshoot : This unit controls temperature after the set time of "t -5". | device
must not occur, because the fire can be and allowable low Ex)When "t -5." is set as 5.0, this unit controls o
response time. temperature after 5 hours. Software
eTo stop timer fnction, enter "5 £5P" parameter and set "J".
eDuring timer function, the set time at "t -5." is displayed |
on the SV display part in RUN mode. If not using the

timer function, it displays SV(5u).

|
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(=] Proper usage
O Front part

Front part is able to customized for user's application.
The length of connector cable connected the front part and
control part is basically 300mm and also 100mm.

O Output

This unit has main output terminals and sub output
terminals.

Main output terminals is for relay, SSR, current,
transmissionoutput and sub output terminals are fixed for
Event 1 output.

Be sure that output terminals are as below.

Power |: =By SOURCE
i} ® 100-240VAC 50/60Hz
a >3, Event1Out
Suboutput [ O | 250VAC 0.5A
o (Of—2 :
] ® —b—b - - -
Main output |: - ® 9| Efz +
Relay SSR output Current Transmission
O output output output

% Relay output: 1a contact output.
Contact capacity is 250VAC 3A.
% SSR drive voltage output
. It outputs Max. 12VDC =3V 30mA volutage to drive SSR.
For using SSR drive voltage to other applications, use
this within the rated current.
%Current output : It outputs DC4-20mA within the
hysteresis.
¥ Transmission output: It outputs DC4-20mA wihtin the
set range at "H-5{" and "L -5{" parameters.
Resoultions: 16,000 divisions

©O When changing the sensor type

Be sure that when changing the sensor type during
operation, the set SV is cleared.

© 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.

Avutonics
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O Caution for using

1. Use separated line from high voltage line or power line
in order to avoid inductive noise.

2. Install power switch or circuit-breaker in order to cut
power supply off.

3. The switch or circuit-breaker should be installed near by
users.

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

5. Be sure to use compensating wire when extends wire
from controller to thermocouple, otherwise the
temperature deviation will occur at the part where wires
are connected to each other.

6. In case of using RTD sensor, 3-wire type must be used.
If you need to extend the line, 3-wire must be used with
the same thickness as the line.

It might cause the deviation of temperature if the
resistance of line is different.

7. In case of making power line and input signal line close,
line filter for noise protection should be installed at
power line and input signal line should be shielded.

8. Keep away from the high frequency instruments.

(High frequency welding machine & sewing machine, big
capacitive SCR controller)

9. Installation environment

@ It shall be used indoor.

@ Altitude max. 2000m

® Pollution degree 2

® Installation category I
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