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Preface

Thank you for purchasing an Autonics product.

This user manual contains information about the product and its proper use, and should be kept
in a place where it will be easy to access.
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User Manual Guide

This user manual contains information about the product and its proper use, and should be kept
in a place where it will be easy to access.

= Please familiarize yourself with the information in this manual before using the
product.

®  This manual provides detailed information on the product's features. It does not offer
any guarantee concerning matters beyond the scope of this manual.

®=  This manual may not be edited or reproduced in either part or whole without
permission.

=  Auser manual is not provided as part of the product package.
Visit www.autonics.com to download a copy.

=  The manual's content may vary depending on changes to the product's software and
other unforeseen developments within Autonics, and is subject to change without
prior notice.
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User Manual Symbols !

User Manual Symbols

Symbol

Description

Note

Supplementary information for a particular feature.

A Warning

Failure to follow instructions can result in serious injury or death.

A Caution

Failure to follow instructions can lead to a minor injury or product damage.

Ex.

An example of the concerned feature's use.

X1

Annotation mark.
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Safety Considerations

Following these safety precautions will ensure the safe and proper use of the product and
help prevent accidents, as well as minimizing possible hazards.

Safety precautions are categorized as Warnings and Cautions, as defined below:

AWarning waming | o accident.

Failure to follow the instructions may lead to a serious injury

A Caution | Caution | o ccident.

Failure to follow the instructions may lead to a minor injury

A Warning

A Caution

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 fire, personal injury, or economic loss.

Install on a device panel to use.

Failure to follow this instruction may result in fire.

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

Failure to follow this instruction may result in fire.

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.

When connecting the power input and relay output, use AWG 20 (0.50mm?2) cable or over
and tighten the terminal screw with a tightening torque of 0.74 to 0.90N'm.
When connecting the sensor input and communication cable 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 dry cloth to clean the unit, and do not use water or organic solvent.

Failure to follow this instruction may result in fire.
Do not use the unit in the place where flammable/explosive/corrosive gas, humidity, direct
sunlight, radiant heat, vibration, impact, or salinity may be present.
Failure to follow this instruction may result in fire or explosion.
Keep metal chip, dust, and wire residue from flowing into the unit.

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

= Do not apply excessive power when connecting or disconnecting the connectors of the
product.

= |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.

=  When changing the input sensor, turn off the power first before changing.
After changing the input sensor, modify the value of the corresponding parameter.

= Power supply should be insulated and limited voltage/current or Class 2, SELV power
supply device.

= Do not overlapping communication line and power line. Use twisted pair wire for
communication line and connect ferrite bead at each end of line to reduce the effect of
external noise.

= 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.

= |nstall DIN rail vertically from the ground.

=  This unit may be used in the following environments.
®lIndoors (in the environment condition rated in 'Specifications')
(@Altitude max. 2,000m
(®Pollution degree 2
@ Installation category Il

The above specifications are subject to change and some models may be discontinued without
notice.

Be sure to follow cautions written in the instruction manual, user manual and the technical
descriptions (catalog, homepage).
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1.1

Product Introduction

Features

TMH Series multi channel module type temperature controller controls 4 / 2 channels with high
speed sampling (50ms) via one unit. Side connector connection makes less wiring work and
close mounting possible for up to 32 units, 128 channels without additional power and
communication wires for expansion modules.

Control and basic module, TMH, connects option modules, TMHA(analog input/output module),
TMHE (digital input/alarm output module), TMHCT (CT input module), TMHC (communication
module) for various input/output, alarm, and communication function.

PC parameter setting and monitoring is possible via RS485 communication or dedicated USB
cable. In addition, more reliable temperature heating/cooling controlling can be realized via
various convenient functions.

[Common]

=  Easy maintenance with separated body/base parts

=  No communication and power supply for expansion modules required using module
connectors: Up to 32 modules

= PC parameter setting via PC (USB cable and RS485 communication): Supports
comprehensive device management program (DAQMaster)
% Communication converter, sold separately: SCM-US (USB/Serial converter), SCM-38lI
(RS232C/RS485 converter), SCM-US48I (USB/RS485 converter), SCM-WF48 (Wi-
Fi/RS485/USB wireless communication converter), EXT-US (converter cable)

[TMH2/4 Series (control module)]

=  One module supports multi channels (2 channels/4 channels) for input/output control:
connecting TMH2/4, up to 32 modules (2 channels: 64 channels/4 channels: 128 channels)

=  High-speed sampling with 50ms and +0.3% measuring accuracy

=  Simultaneous heating/cooling control and auto/manual control for high-performance control

= Selectable current output or SSR drive output

®=  Electrical insulation of each channel (dielectric strength 1,000VAC)

= CT input terminal for measuring load current (3¢ CT, sold separately: CSTC-E80LN, CSTC-
E200LN, CSTS-E80PP)

= Multi input/Multi range

[TMHA (analog input/output option module)]

= 4 channels, multi input/multi range/transmission output (DC0-20mA or 4-20mA)
=  Electrical insulation of each channel (dielectric strength 1,000VAC)
=  High-speed sampling with 50ms and £0.3% measuring accuracy

[TMHE (digital input/Alarm output option module)]
= Digital input (8 types)/Alarm output (8 types)
[TMHCT (CT input option module)]

= 8 CTinputs
= CT input status indicators

© Copyright Reserved Autonics Co., Ltd.
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[TMHC (communication module)]

=  Expandable connection to master devices (PC, PLC, etc) with TMH2/4 (control module) and
TMHA/E/CT (option module)

=  One module connects up to 32 control /option modules (16 control modules + 16 option
modules)

=  Supports RS422, RS485, PLC Ladderless or Ethernet communication

I 14 © Copyright Reserved Autonics Co., Ltd.



1 Product Introduction [}
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1.2 Components and accessories

(1) Components

Sy

YT N

TMH[JSeries Instruction manual Expansion connector Module lock connector

Note

=  Make sure all listed components are included with your product before use. If any

components are missing or damaged, please contact our sales department or your dealer.

= Note that power supply/communications connectors are provided with basic modules only.

(2) Accessories (sold separately)

= Communication converter

SCM-WF48 _0N|-F| to RS485-USB wireless SCM-US48I (USB to RS485 converter)
communication converter)

cefe CEl
LRy

=

= (171
SCM-38I SCM-US EXT-US
RS232C to RS485 .
<(:onverter) (USB to Serial converter) (converter cable)

Cele Cele
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= CT connector cable
CICT4-1 (cable length: 1m), CICT4-3 (cable length: 3m)

XWhen connecting CT connector and CT input terminal, align the concave part (1) and

the convex part ().

ARt Pin number | Cable color | CT connection
1 Brown CT1/3
Aot |2 Blue CTL3
- nuu 4
Mo of] | 3 White CT2/4
13 4 Black CT2/4

= Current transformer (CT)
CSTC-E80LN

* Max. load current: 80A (50/60Hz)

X Max. load current for TMH Series is 50A.
* Current ratio: 1/1000

» Wire wounded resistance: 31Q+10%

(unit: mm)
$23.3
67
3
—
/. 2\ K(B\ack)—r_
3 1L roo)
\—lj ’\w 11 DE
\/ L (White)
’ 26.5 P 150 -
|
L T | T 1L |
o ' '
o S
) P
|
10 F=50Hz
E gg;gt—;ﬂ T
1% ; 11008
=
o
2
= {10Q |
e
>
z
5
2 041
'_
-}
o
0.01
0.001
0.1 1 10 100 1000

SENSED CURRENT IN AMPS RMS(Io)

I 16 © Copyright Reserved Autonics Co., Ltd.



Autonics

1 Product Introduction [}

CSTC-E200LN

« Current ratio: 1/1000

* Max. load current: 200A (50/60Hz)
X Max. load current for TMH Series is 50A.

¢ 37.1
$13

» Wire wounded resistance: 20QQ+10%

SENSED CURRENT IN AMPS RMS(Io)

L (White)
40.8 150 N

A i i i 1L |
© | |
o Col
" ]

T
F=50Hz

— 10 o H‘ ¥ I T
= HTa=257] 11002
2 i
x ool
w
— 1
—
o
>
=z
5
> 0.1
'_
D
O

0.01

0.001

0.1 1 10 100 1000

(unit: mm)

© Copyright Reserved Autonics Co., Ltd.



I 1 Product Introduction Autonics

CSTS-E80PP
* Max. load current: 80A (50/60Hz)
X Max. load current for TMH Series is 50A.
e Current ratio: 1/1000
¢ Wire wounded resistance: 31Q+10%
(unit: mm)
21.4
15.4 2.9,
0.5
26 ~] °
v - =
5 ! e IR
o ‘ . N
40.2
. 31 >
3.4
® o| ¢
F=50Hz
— 10 o e e H L
= Ta=25¢] 11009]
2 !
o | [10Q]1
w
— 1
—
O
>
=z
5
7 0.1
'_
)
O
0.01
0.001
0.1 1 10 100 1000
SENSED CURRENT IN AMPS RMS(Io)

A Caution

For using CT, do not supply first part current when opening CT output.
It occurs high voltage at CT output part.

Using current of above CTs are same as 50A. But be sure that inner hole sizes are different.
Select it properly for the environment.

Note

=  Images of components and accessories may differ from actual products.

=  For more information about any of the above products, please refer to the concerned
product's user manual. Visit our website (www.autonics.com) to download it.
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1.3 Models
1.3.1 TMH2/4 Series [control module]
TMH 2 - 4 2 R B
© ® ® @ ® ®
Category Description
Advanced Multi-Channel
@ ltem TMH Modular Temperature Controller
2 2 channels
@ Channel
4 channels
5 CT input, digital input (DI-1/2),
2CH alarm output 1/2, RS485 comm. output
@ Input/Output . CT input, digital input (DI-1/2),
option alarm output 1/2/3/4, RS485 comm. output
4CH N CT input, RS485 comm. output
@ Power supply 2 24VDC
R Relay output
® Control output -
C Selectable current or SSR drive output
B Basic module
Module type
© P E Expansion module*?
X 1. Since the expansion module is not supplied with power/comm. terminal. Order it with the
basic module.
1.3.2 TMHA/E/CT/C [option/communication module]
Type Model Input Output Module
_ Temperature sensor/ | Transmission output | Option
Anal TMHA-42AE
nalog input/output Analog input 1 to 4 (0/4-20mA) 1 to 4
5&?33{ nput, alarm | e gorRE | Digital input 1 to 8 Alarm output 1 to 8
CT input TMHCT-82NE CTinput1to 8 -
PLC Ladderless TMHC-22LE RS422/485 PLC Ladderless Communi
Ethernet TMHC-22EE | 10baseT, Modbus/TCP Ethemnet -cation

© Copyright Reserved Autonics Co., Ltd.
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1.4 Unit description and function

1.4.1 TMH2/4 Series [control module]

[Front/Side/Top] [Bottom]

1. Input/Output terminal
For specific information about terminal formation, refer to ' 3 Connections and Isolated Block
Diagram'.

2. Power/Comm. terminal [basic module only]
Supplies power to both basic control/expansion module and communicates with one or more
module.

3. CT input terminal
When using the CT input terminal, remove the rubber cap and connect CT in the same direction
with below image.

Connect CT with CICT4-J (CT connector cable, sold separately).

> When connecting CT connector and CT input terminal, align the concave part ([*]) and the
convex part (i").

Back T ¥]|CT4
CT4 [.‘II —
cT3 L=l 4+ 4+ |CT3
] | EmES ¥ ¥]|CT2
CT1 |/ l=_=]

’\:1——’ O O T1

Front t—4'|C
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4. Indicator
- TMH2 Series

T Alarm output

T~ Stts it Control Auto  N.O. N.C.

Indicator T power ON*" output | tuning®™ | (Normally Open) | (Normally Closed)
_ — _ _ OFF (OPEN)| ON (CLOSE)| OFF (CLOSE)| ON (OPEN)
|LED1 LED 2 | [PWR (green)™ {ON [ON

o D CH1 (red) ON | Flash

PWR LED 1 | CH2 (red) — ON Flash —

@ (red) ON™  |OFF

W ‘g _ (red) [ON™  |OFF _

CH2 AL2 (yellow) Flash (4,800bps) Module comm. status™® _

T @» AL1 (yellow) |Flash (9,600bps) — | — OFF [ON OFF  [ON

AL3 |LED2 AL2 (yellow) |Flash (19,200bps) — | — OFF  |ON OFF  ON
| (D &P | |AL3 (yellow) |Flash (38,400bps) — — OFF ON OFF  ON
AL4 AL4 (yellow) |Flash (115,200bps) — — OFF  |ON OFF  |ON

- TMH4 Series

Indicator ————————___ Status Initial power ON*" |Control output | Auto tunning**

LED 1 LED 2 PWR (green)™ ON ON

@ (D CH1 (red) ON Flash

PWR  'LED1[CH2 (res) @— ON Flash

[:?1 . CH3 (red) ON Flash

&, CH4 (red) ON Flash _

CH? ) (yellow) Flash (4,800bps) |Module comm. status™®

& T (yellow) Flash (9,600bps) — —

CH3 LED 2 |(yellow) Flash (19,200bps) | — —

a D (yellow) Flash (38,400bps) | — —

CH4 (yellow) Flash (115,200bps) | — —

X1: When the power is on, the indicator of set communication speed flashes for 5 sec.

X2: Indicator of the channel, which is in the process of auto-tuning, flashes at 1 sec interval.
X3: When communicating with external device, PWR indicator flashes.

X4: Turns on, when CH1 outputs cooling control in the heating&cooling control method.

X5: Turns on, when CH2 outputs cooling control in the heating&cooling control method.

X6: Displays communication status in control output, auto-tuning or operating RUN mode.
ON: normal / flash: abnormal / OFF: not communicating

5. PC loader port: PC loader port supports serial communication between single module and
PC. It needs EXT-US (converter cable)+SCM-US (USB/Serial converter, sold separately) for
communicating.

6. Unit address setting switch (SW1): Set the unit address. If changing the unit address by
setting switch, use the flat head driver which is 2mm size or plastic driver. If not, it may cause
product damage.

7. Unit address group switch (SW2): When setting the unit address over 16, select +16.
8. Rail lock: Rail lock helps installing the device to DIN rail or with bolts.
9. Lock lever: Lock lever holds module body and base tightly.

10. Module lock connecter hole: When connect modules, insert module lock connector in the
hole in order to enhance coherence between modules.

11. END cover: When connect modules, remove END cover in order to connect expansion
connector.
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1.4.2 TMHA/E/CT/C [option/communication module]
RS/ =
485
RS/
422 8
1
[Front/Side/Top] [Bottom]
1. Input/Output terminal
For specific information about terminal formation, refer to '3 Connections and Isolated Block
Diagram'.
2. Indicator
- TMHA [analog input/output module]
Indicator— ~—————_ Status |Initial power ON* Internal comm. :Tra nsmission output
LED1 LED2 PWR (green)* 'ON |ON
@& D | CH1 (red) — |ON
PWR  |LED 1 |CH2 (red) |— — ON
@ D CH3 (red) — ON
W - CH4 (red) — —[oN
CHo (yellow) Flash (4,800bps) 'Module comm. status™
- (vellow)  |Flash (9.600bps) |ON (CH1) —_
CH3 LED 2 | (yellow) Flash (19,200bps)| ON (CH2) —
a@ D (yellow) Flash (38,400bps) ON (CH3) —
CH4 (yellow) Flash (115,200bps) ON (CH4) _
- TMHE [digital input, alarm output module]
Status _ [ Alarm output
Initial power ON*"| Internal comm. | N.O.(Normally Open)|N.C. (Normally Closed)
Indicator OFF (OPEN) | ON (CLOSE) | OFF (CLOSE)| ON (OPEN)
LED 1 LED 2 PWR (green)™ ON ON
@@ D CH1 (red) — OFF ON OFF ON
PWR LED 1 |CH2 (red) |— — |OFF ON |OFF 'ON
5 A-LS CH3 (red) — 'OFF ON 'OFF  |ON
- o CH4 (red) — | OFF ON OFF ON
AL? AL6 (yellow) Flash (4,800bps) | Module comm. slatus"“_ Module comm. statu_sx3 _
a @ AL5 (yellow) |Flash (9,600bps) | — OFF ON OFF ON
AL3 AL7 LED 2|ALS (yellow)|Flash (19,200bps) | — OFF ON OFF ON
(D (D AL7 (vellow)|Flash (38,400bps) | — OFF ON OFF ON
AL4 ALB AL8 (yellow) | Flash (115,200bps) | — OFF ON OFF ON
I 22 © Copyright Reserved Autonics Co., Ltd.
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- TMHCT [CT input module]

Indicator —————__ Status| Initial power ON*'|CT input™ Internal comm.

'LED1 LED 2| 'PWR (green)”™ ON 'ON
@ (U red ON (40.1 to 50.0A) —_—
PWR LED 1 (red) — ON (30.1 to 40.0A) —
D (D (red) ON (20.1 to 30.0A) —
_ (red) ON (10.1t020.0A)  —

(D D [ (yellow) Flash (4,800bps) |Module comm. status™ | Module comm. status™
(yellow) | Flash (9,600bps) |ON (40.1 to 50.0A) —
(1) (1 LED2 (yellow) |Flash (19,200bps)| ON (30.1 to 40.0A) —
(yellow)  |Flash (38.400bps)| ON (20.1 to 30.0A) —
| (D D | ‘(yellow) | Flash (115,200bps)| ON (10.1 to 20.0A) —

- TMHC-22LE [PLC Ladderless communication module]

Indicator Status | |nitial power ON*' | Internal comm. Connection PLC ladderiess comm.
PWR |Flash (4,800bps) Flash (green) - Flash (red, Reading)

LEDT LED2 (red) |Flash (9,600bps) |Flash (TMH2/4) |- -

P%VJR CD |LED1 [(red)  |Flash (19.200bps) |Flash (TMHA) _ Z

D D (red)  |Flash (38.400bps) |Flash (TMHE) - -
(red) Flash (115,200bps) |Flash (TMHCT) - -

(D D (yellow) |Flash (4,800bps) - ON Flash (Sending)
(vellow) |Flash (9.600bps) | — ON (TMH2/4) Z

(D D LED2 | (yellow) |Flash (19,200bps) |- ON (TMHA) -

D O (vellow) | Flash (38,400bps) |- ON (TMHE) -
(yellow) |Flash (115,200bps) |- ON (TMHCT) -

- TMHC-22EE [Ethernet communication module]

Indicator Status | |nitial power ON Internal comm. Connection

LED1 LED2 PWR{green) | ON Flash (external device) -
(red) |- Flash (TMH2/4) Z

PGWJR U ept [(reay |- Flash (TMHA) Z

D D (red) |- Flash (TMHE) -
(red) |- Flash (TMHCT) Z

(D (D (yellow) |- ON Flash (Ethernet comm.)
(vellow) - ON (TMH2/4)

(D €D Lep2 [(yeliow) |Sequence-flashing vertically | N (TMHA)
(yellow) |for5sec - N (TMHE)

e (yellow) - N (TMHCT)

X1: At the moment when power is on, the indicator of set communication speed flashes for 5 sec.

X2: When communicating with external device, PWR indicator flashes.

X3: Displays internal communication status between modules.
ON: normal / flash: abnormal / OFF: not communicating
X4: The indicator corresponding to the certain set value of CT input flashes according to the

parameter [CT Input Value Indication Lamp a].
LED 1: CT Input Value Indication Lampl / LED 2: CT Input Value Indication Lamp2

X5: At the moment when power is on, the indicator corresponding to host communication speed
flashes for 5 sec. LED 1: host 1/ LED 2: host 2

3. PC loader port: PC loader port supports serial communication between single module and
PC. It needs EXT-US (converter cable)+SCM-US (USB/Serial converter, sold separately) for

communicating.

© Copyright Reserved Autonics Co., Ltd.



I 1 Product Introduction Autonics

4. Unit address setting switch (SW1): Set the unit address.
If changing the unit address by setting switch, use the flat head driver which is 2mm size or
plastic driver. If not, it may cause product damage.

5. Communication mode switch (SW2): Select communication mode between RS485 and
RS422. (TMHC only)

6. Rail lock: Rail lock helps installing the device to DIN rail or with bolts.
7. Lock lever: Lock lever holds module body and base tightly.

8. Module lock connecter hole: When connect modules, insert module lock connector in the
hole in order to enhance coherence between modules.

9. END cover: When connect modules, remove END cover in order to connect expansion
connector.

N2
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2
2.1

Specifications

TMH2/4 Series [control module]

Type Control module

Series TMH2 TMHA4

No. of channels 2 channels 4 channels
Power supply 24VDC =

Permissible voltage range

90 to 110% of rated voltage

Power consumption

Max. 5W (for max. load)

Display method

None- parameter setting and monitoring is available at external devices (PC,
PLC, etc.)

Input type

K(CA), J(IC), E(CR), T(CC), B(PR), R(PR), S(PR), N(NN), C(TT), G(TT),

TC L(IC), U(CC), Platinel Il

RTD DPt100Q, JPt100Q, DPt50Q, Cu100Q, Cu50Q, Nikel 120Q 3-wire type
(permissible line resistance max. 5Q)
* Voltage: 0-100mVDC=, 0-5VDC=, 1-5VDC=, 0-10VDC==

Analog

 Current: 0-20mA, 4-20mA

Sampling cycle

50ms (2CH or 4CH synchronous sampling)

TC « At room temperature (23°C+5°C): (PV +0.3% or +1°C, higher one) +1-digit*2
Measured |RTD « Out of room temperature range: (PV +£0.5% or +2°C, higher one) +1-digit
accuracy*! __
Analog * At room temperature (23°C+5°C): £0.3% F.S. £1-digit
* Out of room temperature range: £0.5% F.S. £1-digit
CT input 0.0-50.0A (primary current measurement range) XCT ratio=1/1000
Measured accuracy: +5% F.S. +1-digit
 Connect input:
Option ON - max. 1kQ, OFF - min. 100kQ
input * Solid-state input:
Digital input  |ON - max. residual voltage 0.9V, -
OFF - max. leakage current 0.5mA
* Outflow current : approx. 0.3mA
per input
Heating,
Coolin
Control o ONJ/OFF control, P, PI, PD, PID control
method  |Heating&
Cooling
Relay 250VAC 3A la
Controlggp Max. 12VDC 3V 20mA
output
Current Selectable DC 4-20mA or DC 0-20mA (load resistance max. 500Q)
option1xjarm 250VAC 3A 1a .
output
Comm.
Communi |erminal RS485 (Modbus RTU protocol)
cation
PC loader TTL (Modbus RTU protocol)
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Type Control module
Series TMH2 TMH4
Hysteresis RTD/Thermocouples: 1 to 100°C/°F (0.1 to 100.0°C/°F), analog: 1 to 100 digit

Proportional band (P)

RTD/Thermocouples: 1 to 999°C/°F (0.1 to 999.9°C/°F), analog: 0.1 to 999.9
digit

Integral time (1)

0 to 9999 sec

Derivative time (D)

0 to 9999 sec

Control period (T)

Relay output: 0.1 to 120.0 sec, SSR output: 1.0 to 120.0 sec

Manual reset

0 to 100% (0.0 to 100.0% )

Relay Mechanical

Min. 10,000,000 operations

life cycle  |Electrical

Min. 100,000 operations (250VAC 3A resistance load)

Memory retention

Approx. 10 years (non-volatile semiconductor memory type)

Insulation resistance

100MQ (at 500VDC megger)

Insulation type

Double insulation or reinforced insulation
(mark: @ , dielectric strength between the measuring input part and the
power part: 1kV)

Dielectric strength

1,000VAC 50/60Hz for 1 min (between input terminals and power terminals)

Vibration

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

Noise immunity

+0.5kV the square wave noise (pulse width: 1 us) by the noise simulator

Environ Ambient temp.

-10 to 50°C, storage: -20 to 60°C

ment

Ambient humi.

35 to 85%RH, storage: 35 to 85%RH

Protection structure

IP20 (IEC standard)

Accessories

Expansion connector: 1, module lock connector: 2

Basic module

Approx. 250.8g (approx. 177.79) Approx. 250.4g (approx. 177.39)

Weight*®  |Expansion

module

Approx. 245.7(approx. 172.69) Approx. 245.1g(approx. 172.29)

*1: Connecting 1 or more expansion module can vary measurement accuracy about +1°C,

regardless of the number

of connected expansion module.

X2: Atroom temperature (23°C+£5°C)
» Thermocouple K, J, N, E below -100°C, L, U, PLIl and RTD Cu50Q, DPt50Q : (PV £0.3% or

+2°C, higher one) £1-digit

» Thermocouple C, G and R, S below 200°C: (PV £0.3% or +3°C, higher one) £1-digit

* Thermocouple B below 400°C: there is no accuracy standards.

Out of room temperature range
* RTD Cu50Q, DPt50Q: (PV +0.5% or +3°C, higher one) +1-digit

* Thermocouple R, S, B, C, G: (PV £0.5% or +5°C, higher one) +1-digit
+ Others blow -100°C: within £5°C

X3: The weight includes packaging. The weight in parenthesis is for unit only.

X Environment resistance is rated at no freezing or condensation.

f 25
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2.2

TMHA/E/CT [option module]

Type Option module

Model TMHA-42AE TMHE-82RE  |[TMHCT-82NE
No. of channels 4 channels 8 points 8 points
Power supply** 24VDC

Permissible voltage
range

90 to 110% of rated voltage

Power consumption

Max. 5W (for max. load)

Display method

None- parameter setting and monitoring is available at external devices (PC,
PLC, etc.)

Input type*? TC RTD Analog Digital CT
Sampling cycle 50ms (4CH synchronous sampling) -

* At room temperature

(23°C+5°C): * At room

(PV +0.3% or +1°C, E‘;?‘éer;tg;e

O, + O, .
. . N - . 0 -

Measured accuracy*® higher one) +1-digit* +0.3% F.S. +1-digit |- Ezl/f RS+l

 Out of room ¢ Out of room

temperature range: temperature range:

(PV £0.5% or +2°C,  +0.5% F.S. +1-digit

higher one) £1-digit

Alarm

- 250VAC 3A l1a

Output Transmission € 4-20mA or DC 0-20mA
(load resistance max. 500Q0)

Commu g™ RS485 (Modbus RTU protocol)
nication

PC loader TTL (Modbus RTU protocol)
Relay Mechanical Min. 10,000,000 operations
life Electrical - Min. 100,000 operations
cycle (250VAC 3A resistance load)

Memory retention

Approx. 10 years (non-volatile semiconductor memory type)

Insulation resistance

Over 100MQ (500VDC megger)

Insulation type

Double insulation or reinforced insulation

(mark:@, dielectric strength between the measuring input part and the power
part : 1kV)

Dielectric strength

1,000VAC 50/60Hz for 1 min (between power source terminal and input
terminal)

Vibration

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

Noise immunity

Square shaped noise by noise simulator (pulse width 1 ps) +0.5kV R-phase,
S-phase

EnviAmbient temp.
iron

-10 to 50°C, storage: -20 to 60°C

me

nt Ambient humi.

35 to 85%RH, storage: 35 to 85%RH
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Type Option module
Model TMHA-42AE TMHE-82RE ‘TMHCT-82NE

Protection structure IP20 (IEC standard)

Accessories Expansion connector: 1, module lock connector: 2
Approval P\
Approx. 239g  |Approx. 220.69g
A . 233.
Weight*® pprox. 233.8¢ (approx. (approx.
(approx. 160.7g) 165.9g) 147 5)

X1: Voltage of power supply/communication terminal placed in the backside of TMH2/4 Series

(basic control module)

X2: Input type

Thermocouple | ~r1y"| (1), U(CC). Platinel I

K(CA), J(IC), E(CR), T(CC), B(PR), R(PR), S(PR), N(NN), C(TT),

TMHA

RTD

DPt100Q), JPt100Q), DPt50Q), Cul00Q), Cu50Q, Nikel 120Q 3-wire
type (permissible line resistance max. 5Q per line)

Analog

* Voltage: 0-100mVvDC,0-5VDC,1-5VDC,0-10VDC
* Current: 0-20mA, 4-20mA

TMHE

Digital

» Connect input: ON - max. 1kQ, OFF - min. 100kQ

* Solid-state input: ON - max. residual voltage 0.9V, OFF - max.
leakage current 0.5mA

* Qutflow current: applox. 0.3mA per input

TMHCT

CT

0.0-50.0A (primary current measurement range)
XCT ratio=1/1000

X3: In case of TMHA, connecting 1 or more expansion module can vary measurement accuracy

about +1°C, regardless of the number of connected expansion module.

X4: At room temperature (23°C+5°C)

» Thermocouple K, J, N, E below -100°C, L, U, PLIl and RTD Cu50Q, DPt50Q:
(PV £0.3% or +£2°C, higher one) £1-digit

* Thermocouple C, G and S below 200°C: (PV +0.3% or +3°C, higher one) £1-digit

* Thermocouple B below 400°C: there is no accuracy standards.

Out of room temperature range
* RTD Cu50Q, DPt50Q: (PV £0.5% or £3°C, higher one) +1-digit

* Thermocouple R, S, B, C, G: (PV £0.5% or +5°C, higher one) +1-digit
+ Others blow -100°C: within £5°C

X5: The weight includes packaging. The weight in parenthesis is for unit only.

X Environment resistance is rated at no freezing or condensation.

f zs

© Copyright Reserved Autonics Co., Ltd.




Autonics

2 Specifications [

2.3 TMHC [communication module]
Model TMHC-22LE TMHC-22EE
Communication port COM1, COM2
Power supplyx1 24VDC

Permissible voltage range

90 to 110% of rated voltage

Power consumption

Max. 5W (for max. load)

Display method

None- parameter setting and monitoring is available at external
devices (PC, PLC, etc.)

Connection

Group) |protocol

RS485/RS422
?l\/(l?a\ l\éltler method 10BaseT
PLC) ,Protocol Modbus RTU, (Modbus/TCP)
PLC ladderless comm.
com2 [Connection
(Master method RS485/RS422 10BaseT
’ (Modbus/TCP)

Modbus RTU

PC loader

TTL (Modbus RTU protocol)

Communi Synchronization type

Asynchronous -

-cation
Comm. speed

4800, 9600 (default), 19200,
38400, 115200 bps

Comm. effective range

Max. 800m B

Response time

5 to 99ms (default: 20ms) -

Interface

- Start bit: 1-bit (fixed)
- Data bit: 8-bit (fixed)
- Parity bit: None (default), Odd, Even I
- Stop bit: 1-bit, 2-bit (fixed)

Max. connection

16 control modules and 16 option modules per 1 TMHC module

Memory retention

Approx. 10 years (non-volatile semiconductor memory type)

Insulation resistance

Over 100MQ (500VDC megger)

Insulation type

Double insulation or reinforced insulation (dielectric strength
between the measuring input part and the power part :1kV)

Dielectric strength

1,000VAC 50/60Hz for 1 min (between power source terminal
and input terminal)

Vibration

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

Noise immunity

Square shaped noise by noise simulator (pulse width 1 ps)
+0.5kV R-phase, S-phase

Environ Ambient temp.

-10 to 50°C, storage: -20 to 60°C

-ment [ mbient humi.

35 to 85%RH, storage: 35 to 85%RH

Protection structure

IP20(IEC standard)

Accessories

Expansion connector: 1, module lock connector: 2

Approval CE N
L approx. 2199 approx. 200g
Weightxl (approx. 1479) (approx. 1299)
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X1: The weight includes packaging. The weight in parenthesis is for unit only.

X Environment resistance is rated at no freezing or condensation.
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3 Connections and Isolated Block Diagram !

3.1

3.1.1

Connections and Isolated Block Diagram

Connections by Series

TMH2 Series [2 channels, control module]

= Power/Comm. terminal on the back [basic module only]

24VDC

=  |nput/Output terminal on the front

CH1 i Wi 2
_T_.(_ B
TC RTD |3

SSROUT! CURRENTOUTT ELAYOUTI ! [
12iDC +3V DCOA-20mA  250VAC ATz ! (mh)
|

20mA Max., Lozd 5009 _
|

[FYNU N —— ) S

afs
JInrs

6
CH2 > 7
_ _(_ B!

TC RTD |8
SSROUT2 CURRENTOUT2 RELAYOUT2 ! [3 ¥ [3 9] 9 7o 1
12/DC £3V DCUA-20mA  250VAC 3A T2 ! (mh) 0o/
20mA Max. Load 5000 N S S PN K
| T —d

=  CT input terminal on the top

AR

o

1 “5| DIGITAL
INPUT 1
ol

3
22 RELAYALT OUT
250VAC 2A 1a
RELAY AL2 OUT1
c 5{ 250VAC A 1a

6 4_b| DIGITAL
INPUT 2
7 4—9

8
22 RELAY AL3OJT1
250VAC 3A1a

H
RELAY AL4OJT1

55 200VAC 3A 1a

When use the CT input terminals, remove the robber cap.
Connect CT with CICT4-J (CT connector cable, sold separately).

S
£

lFFE
Yers

Back

| CT4
13|

CT2
o

EI
O
_|
s

I E
@)
il
W

O 1O
| |4
NN
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3.1.2 TMHA4 Series [4 channels, control module]

=  Power/Comm. terminal on the back [basic module only]
24VDC
P

DD

RS485RS485 S.G
(x+) B-)

®=  |nput/Output terminal on the front

C 1 "2V0C —3v DCOA-20mA  25VAC 34 1a

A
H1
B | + ] 4+ !20mAMax. Load5009
@:@E:Z 2|+ Hizpstl sl
=—pl=pl=pl By, 13| _B'
TC RTD e
. SRS I PR U1 :Em

SSROUTI CURREN™ OUTI RELAY OUT! ! 4 [ig

+ +
12VDC +3V DCO/4-20mA  250VAC 3A 1a : | 'T(/
|

20mA Max. Load 5008, _ _ 5
I

15

r [
I &16[T=1 =1 | SSROUT4 CUR3ENT OUTARELAY OUT4
AL |“2IDC =3\ DOO/4-20mA  250AC 34 1a
|

A
H2
B {1 1 20mAMax. Load 5000,
@Z 7| S
—»l=pl=pL By, 18| _B'
TC RTD —
S o ta |10 ) ot
SSROUT2 CJRRENTOUT2RELAYOUT? ! [ [F419 [

12VDC +3V DCOA-20mA  250iAC A Ta! @A) | _l(/| T
! |

20A Va. Load 5008 hd
| 10

fe — — — —

C

=  CT input terminal on the top
When use the CT input terminals, remove the robber cap.
Connect CT with CICT4-J (CT connector cable, sold separately).

Back
ém - ¢ ¢lcTs
< CT? —
iu.: < EETI _ m CT2
e o PR [ Foo
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3.1.3 TMHA [analog input/output module]

= |nput/Output terminal on the front

Aplq | [11[=1 ' cURRENT OUTS
CH1 ' @i DCO/4—20mA
i Gy B! |
570" | 3| |13 e ey
el e
CURRENTOUTY} [ 4| |14 HletTet
DCO/4—20mA 1) | 16 s
Load 500Q ' T 15
______ 5 RTD
Avlg| [16F—=7 ' CURRENT OUT4
CH2 ' @) DCO/4—20mA
B . 17T ! Load 5004
L+ F .
E— Z— Byl | sl &
FD™|8 | [18|«e—e—yee
Tz
C Ghy

CURRENTOUT?! [F¢ 9| [19
DCO/4—20mA ') |
Load5002 | T= t|ig| |20 Xu

______

3.14 TMHE [digital input/alarm output module]

®=  |nput/Output terminal on the front

—0 Oo—p| 1 110 o
DIGITAL RELAY AL1 OUT
INPUT 1 _ __ | 250VAC 3A1a
o0 o—p 2 120 o—¢
DIGITAL RELAY AL2 OUT
INPUT 2 _ | 250VAC 3A1a
0 o—» 3 136 o0
DIGITAL RELAY AL3 OUT
INPUT 3 _ | 250VAC 3A1a
—O o—» 4 141-6 0—¢
DIGITAL RELAY AL4 OUT
INPUT 4 P5QVAC 3A 1a

—o_o—>6 160 O

DIGITAL RELAY AL5 OUT

INPUT 5 — | 250VAC 3A1a

DIGITAL [ 7 177 <7 RELAY AL6 OUT

INPUT 6 _ | 250VAC 3A 1a
—O0 O—p 8 180 o—¢

DIGITAL RELAY AL7 OUT

INPUT 7 _ | 250VAC 3A 1a
—O O—Pp 9 19—0 O—e

DIGITAL RELAY AL8 OUT

INPUT 8 250VAC 3A 1a

L5585 8454

\ 4
(@]

20
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3.1.5 TMHCT [CT input module]
=  |nput/Output terminal on the front
1 11
CTINPUT 1 CTINPUT5
2 12
3 13
4 14
CTINPUT 2[CT] [CT|CTINPUT 6
5 15
6 16
CT INPUT3 @CT INPUT 7
7 17
8 18
9 19
CTINPUT 4 CT INPUT 8
10 20
3.1.6 TMHC-22LE [PLC ladderless module]
®=  |nput/Output terminal on the front
RS485(A+) . RS422 R(A)_ 1 11
RS485(B*)> RS422 R(B)_ 5 10
SG SG
> » 3| comt |13
RS4227T(B), 4 14
RS422 T(A). 5 15
RS485 (A+)> RS422 R(A), 6 16
RS485 (B—), RS422R(B), 7 17
SG,, SGylglcome |18
B
RS422 T( )I 9 19
RS422 T(/’-\)| 10 0
X Select communication mode between RS485 and RS422 via communication mode switch on
top of the module.
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3.1.7 TMHC-22EE [Ethernet communication module]

= |nput/Output terminal on the front

Ethernet Port 1

SPEED

Ethernet Port 2

>

4

LINK/ACT

SPEED

>

[

LINK/ACT
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3.2 Caution for connection

(1) Common

®=  Check ‘Connections’ before wiring.
= Do not connect the not-used terminals.
= Keep metal chip, dust, and wire residue from flowing into the unit.

= Use terminals of size specified below.
[y

A

>

Ll

<Round> <Forked>

a B
Round Min. 3.0mm Max. 5.8mm
Forked Min. 3.0mm Max. 5.8mm

= Do not connect input cable and power cable together.

= Do not connect communication cable and power cable together.

= 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.

(2) Power

®=  Check the polarity of the power terminal.

= When connecting the power input and relay output, use AWG 20 (0.50mm?) cable or over
and tighten the terminal screw with a tightening torque of 0.74 to 0.90N-m.

=  Supply adequate power for power input specifications and overall capacity.
(Max. power when connecting 32 modules: 32x5W=160W)

= Power supply should be insulated and limited voltage/current or Class 2, SELV power
supply device.

(3) Input

= Use the dedicated sensor of the TMH Series.

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

®=  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.

=  For thermocouple sensors, use compensation wire of the same specification as input
sensors. Using an extension wire of different specification and/or material will increase
inaccuracy of temperature sensing. It is recommended to choose high performance
compensation wire for more reliable sensing.

=  Make sure the sensor is securely attached to the input connector.

= Carefully adjust both load and sensor positions.

(4) Output
= Make sure to connect rated SSRs or loads to the output terminals.

=  When connecting the relay output terminal, use over AWG 20 (0.50mm?) cable or over and
tighten the terminal screw with a tightening torque of 0.74 to 0.90N-m.
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(5) Communication

Make sure to communication A, B terminal direction.
In case of not dedicated communication line, use AWG 28 to 16 cable and tighten the
terminal screw with a tightening torque of 0.74 to 0.90N-m.

Use twisted pair wire for communication line and connect ferrite bead at each end of line to
reduce the effect of external noise.

Do not allow the communication line to exceed 800m in length.
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4 Dimensions
oRail Lock pesition: oRail Lock pesition: .
mounting with bolts mounting on DIN rail (unit: mm)
30 . o 30
5 2241 - >
- IT
L
B .
22l =
o e 2
Bl || >z
BIETH N
IR
(1] 5 e
[T TEEY B —
BTN . =
(1 L § - 85 N

Note

Only basic module of control module has power/communication terminal.

4.1 Installation

(1) Separating base terminal block

@ Push the lock lever at the bottom of the module.
@ Pull the body of the module and open up.

Note

When connecting base terminal block, align the upper concave part (V1) of the body and the
upper convex part (') of the base. If the upper parts are not align correctly, it may damage to
the inner connector.
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(2) Connection between modules

TMHC L 12[1B TMHCH 12 E TMHCH ]2 JE
(basic module) (expansion unit) (expansion unit)

Ii;

Expansidn connector

i@

Module lock connector

@

@
®
@
®

®

Remove END cover of each module
(except END cover of the first and last module).

Insert expansion connector.
Put all together tightly (max. 31 units).
Insert module lock connector.

Push module lock connector and insert in lock connector hole of another module on the
side.

Push module lock connector to the lock direction.

(3) Mounting with bolts

T

@
@

w

'

m.

».2 M4 Bolt

Pull the rail lock at the top and bottom of the module.
Insert bolts and fix it on the rail lock.(fixing torque is 0.5 to 0.9N.m.)

|
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(4) Mounting on DIN rail
=  |Installing

@ Hang the top rail lock to DIN rail.

@ Push and press the module to down direction.
=  Removing

@ o &5

@ Press the module down.
@ Pull the module body forward.

Note

Install the module vertically.

END PLATE

© Copyright Reserved Autonics Co., Ltd. 41 I



I 4 Dimensions Autonics

I 42 © Copyright Reserved Autonics Co., Ltd.



Autonics

5 Preparation and Startup !

5 Preparation and Startup

5.1 General process

Before operating TMH Series for the first time, do the following:

1st Connect all external devices, sensor and load to the TMH Series.

2nd Set parameter values through external connecting devices.

3rd Download the parameters to TMH Series.
4th Proceed with auto-tuning or set control variables, and then start control.

Note

For using comprehensive devicem management program ‘DAQMaster, parameters are
automatically downloaded at the time when they are changed.

5.2 Setup values when power ON
Setting category | Factory default PRATILE FOREr O
set value set value
Auto Auto
Auto/Manual Auto
Manual Manual
RUN RUN
RUN/STOP RUN
STOP STOP
PID Maintains set value
PID/ONOFF PID —
ONOFF Maintains set value
0.0 Preset MV Maintains set value
MV 0.0 Stop MV Maintains set value
0.0 Sensor Error MV Maintains set value

© Copyright Reserved Autonics Co., Ltd.



I 5 Preparation and Startup Avutonics

I 44 © Copyright Reserved Autonics Co., Ltd.



Autonics 6 Connection examples [

6 Connection examples

6.1 TMH2/4 connection
(1) Relay output

o @j
EXT-US Setting or Monitoring I I I
Program Load 1 Load 2 Load 3 Load 4
l | l ] l ]
|0
@

g2 Relay: 250VAC 3A 1a
55 Relay: 250VAC 3A 1a

— =
—_— (Power controllers)

| w—

%1 Source 24VDC

SPCH1
(Power controllers)

[

X 1. Using SCM-US enables only setting parameter. To monitor and control temperature
requires the additional 24VDC power supply.
& Caution

For connecting module to PC, use SCM-US with EXT-US.
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(2) SSR drive output

SCM-US o
o
o
Setting or Monitoring = - = ch
Program
EXT-US Load 1)| ([Load 2)] ([Load 3)| [(Load 4
| — [ ] [ ] [ ]
® Q| srH1
oo D
I = (SSR)
25 | ®
® ®
® ®|| SrRH1
(SSR)
® @
| —

%1 Source 24VDC

——
(Power controllers)

o
(Power controllers)

X 1. Using SCM-US enables only setting parameter. To monitor and control temperature
requires the additional 24VDC power supply.
& Caution

For connecting module to PC, use SCM-US with EXT-US.
Use isolation type SSR with TMHC.
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6.2 TMH2/4, TMHA, TMHE, TMHCT interworking
configuration example

I Max. 32 units
[
| Max. 16 units | Max. 16 units
Address ' TMH2/4 ''  TMHA
range: 1~32 33 ~48
.- -- -- A Internal
External comm.
comm.
Master
(PC, PLC, HMI)
24VDC Terminal resistance

= Internal communication: Receive/Send data between TMH2/4 and TMHA/E/CT
External communication: Communicate with Master for controlling

=  Each module is available to monitoring at DAQMatser via PC loader

=  When noise cause communication error, connect terminating resistance to the each end of
communication line (master system and module located on the far right of TMH).
Use suitable value of terminating resistance in consideration of communication line length
and wiring.
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6.3 TMHC interworking configuration example
6.3.1 PLC ladderless communication
Groupl:  rypc TMH2/4 TMHA/E/CT
G
@ @ [ )
N ——
Port 1
COM Internal comm. of
< """""""""""""""""""""""""""""""""""" control module
© lport2 r :
o o CcOoM2 Internal comm. of
= — = comm. module |
Master
(PC, PLC, HMI) TMHC TMH2/4 TMHA'JEICT

0 0 0 ED

® ° ° ®

< ..................................................... > Internal comm. of

control module .

CcoM2 Internal comm. of
= = === comm. module

Max. connection: 4 TMHC per a group
Group2
TMHC TMH2/4 TMHA/E/CT
[
° ° ° ®
COM1 Internal comm. of
< .................................................................... > control module
: COM2 Internal comm. of
Max. connection: = = comm. module
4 group
TMHC TMH2/4 TMHA/E/CT
0 0 0
® [ [ P
Internal comm. c;f
< ........................................... [UUVRVRTIY FORTRTRTROT > control module
COM2 H
Internal comm. of
— — === comm. module
Max. connection: 4 TMHC per a group
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6.3.2 Ethernet communication

TMHC TMH2/4 TMHA/E/CT
0 O 0 O
o COM1 < Internal comm. of
O | T | e ISR IS control module
com2 ; Internal comm. of
Master = = = comm. module
(PC, PLC, HMI)
TMHC TMH2/4 TMHA/E/CT
0 0 0O 0
e ") ) e
comt < ........................................................................... Internal comm. of
H control module
Ccomz2 Internal comm. of
| = == == comm. module
Max. connection:
16 TMHC

Maximum connection is varied by module specification.

Note>:<

When using TMHC, in case connecting only TMHC to Master (PC, PLC, etc.), unit address
of TMHC and TMH2/4 Series can be duplicated. However, in case connecting both TMHC
and TMH2/4 Series control module to Master, unit address must not be duplicated.

(If the TMHC and TMH modules communicate with Master at the same time, a
communication error may occur.)

= Connect terminating resistance when noise cause communication error.

Use suitable value for your application.
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7 Communication

This feature is used for external higher systems (PC, PLC, etc.) to set the controller's
parameters and to monitor the controller. It can also be used for external devices.

In case of TMHC, set COM1/2. (communication cable is recommended to use twisted pair wire
for RS485 communication.)

= |nterface

TMH2/4/ TMHA/TMHE/
TMHCT/TMHC Modbus RTU
Protocol -22LE Modbus RTU, PLC ladderless comm.
TMHC
-22EE 10BaseT (Modbus/TCP)
TMH2/4/ TMHA/TMHE/
) TMHCT/ RS485
Connection
method -22LE RS485, RS422,
TMHC
-22EE 10BaseT (Modbus/TCP)
32 units (address: 01 to 32)
TMH2/4 (in case connecting TMHC module: 16 units (address: 01 to
. 16))
Maximum
connection | TMHA/TMHE/TMHCT Each module 16 units
16 control modules and 16 option modules per 1 TMHC
TMHC
module
Synchronization type Asynchronous
Communication method Two-wire half duplex
Communication effective range Max. 800m
Communication speed 4800, 9600 (default), 19200, 38400, 115200 bps
Response time 5 to 99ms (default: 20ms)
Start bit 1-bit (fixed)
Data bit 8-bit (fixed)
Parity bit None (default), Odd, Even
Stop bit 1bit, 2bit (default)

Note

= |tis required to reset controller's POWER (Power OFF -> Power ON) after changing the
setting value related to communication interface.
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7.1 Common

Common communication configuration for TMH Series.

Before configuring PLC ladderless and Ethernet communication modules, refer to 7.2 PLC
ladderless module [TMHC-22LE], 7.3 Ethernet module [TMHC-22EE] additionally because their
parameter settings and functions are different from the others.

7.1.1 Unit address

You can assign a unique address to each device.

In case of TMH2/4, users can set a unit address using both SW1 (unit address setting switch)
and SW2 (communication group change switch).

sw
Modul
odule 0 1 2 3 4 5 6 7 8 9 A |[B |C |D [E |F

D'?e 16 |01 |02 |03 |04 |05 |06 (O7 |08 |09 |10 |11 |12 |13 |14 |15
TMH2/4 ;

D+1e 32 |17 |18 (19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 |31
TMHA 48 |33 |34 (35 |36 |37 |38 |39 |40 |41 |42 |43 |44 |45 |46 |47
TMHE 64 (49 |50 |51 |52 |53 |54 |55 |56 |57 |58 |59 |60 |61 |62 |63
TMHCT 80 |65 |66 |67 |68 (69 |70 |71 |72 |73 |74 |75 |76 |77 |78 |79
TMHC 16 |01 |02 |03 |04 |05 |06 (O7 |08 |09 |10 |11 |12 |13 |14 |15

(/% Note

=  Each module should have an individual address. If there is duplicated address, the
monitoring of the modules is not available and total communication speed may be slow
down.

=  When using TMHC, in case connecting only TMHC to Master (PC, PLC, etc.), the unit
address of TMHC and TMH2/4 Series control module can be duplicated. However, in case
connecting both TMHC and TMH2/4 Series control module to Master, unit address must not
be duplicated. (If the TMHC and TMH modules communicate with master at the same time,
a communication error may occur.)
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7.1.2 Channel allocation

7.1.2.1 Channel numbering example for control module (TMH2/4)

TMHC
f Y
=z [{) 1 2 3 |- 16
oo
oo
TMH24 | TMH2/4 | TMH2/4 | -==nee TMH2/4

k
-
-

CH1

|
-

CH63

CH4 CHé CH12 CH62 CH64

gpooon
goooo

CH8 1 CH10
(unused) |

—

|:| CH3 CH5 :| CH7 . CH9 :| CH11 CHeé1
| )] (unused) | ]
) —

_______ X 7 X T

= Although connect 2 channel module(TMH2) with the unused channel (CH7, CH8) in the
middle, allocate 4 channel to TMHC. So, the next channel of module starts 4n+1 channel
(CH9).

=  When using TMHC, only 01 to 16 address are available for TMH2/4.

7.1.2.2 Channel numbering example for analog input/output module (TMHA)

TMHC
)
s O] 1 33 T 16
TMH24 | TMHA | TMHA | ------ TMH2/4
i | L
—
CH1 :|:| CH3 CH5 :|:| CH7
CH2 :|:| CH4 CHS6 :|:| CHs
A= A=
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7.1.2.3 Channel numbering example for digital input/output module (TMHE)

T™MHA | TMHE | TMHE | ------- TMHE

.

i

2z | () == () |gg {)

52 =7 S5

& oo o0
(DI1) CH1 cH1 (DO1) (D) CHo CHo (DO1) (DH) CH113 CH121 (DO1)
(DI2) CH2 cH2 (DO2) (DI2) CH1D CH10 (DD2) (DI2) CH114 CH122 (DO2)
(DI3) CH3 cH3 (DO3) (DI3) CH1 CH11 (DO3) (DI3) CHI15 oH123 (DO3)
(DI4) CH4 Ch4 (DO4) (DI4) CH12 CH12 (DO4) (DI4) CH116 CH124 (DO4)
(DI5) CH5 CH5 (DOS5) (DI5) CH13 CH13 (DOS5) (DIS) CHI17 CH125 (DOS5)
(DI6) CHG6 CH6 (DO6) (DI6) CH14 CH14 (DOG) (DI6) CH118 CH126 (DOG)
(DI7Ty CHT CH7 (DQOT) (DI7) CH15 CH15 (DOY) (DI7T)y CH1M9 CH127 (DOT)
(DI8) CH8 CH8 (DO8) (DI8) CH16 CH16 (DOB) (DI8) CH120 CH128 (DOB)

) — ) — | —

7.1.2.4 Channel numbering example for CT input module (TMHCT)

TMH4 TMHCT | TMHCT | -~ TMHCT

k[
-

(CT1) CH1 (CT1) CH1 (CT1) CH1
(CT2) CH2 (CT2) CH2 (CT2) CH2
(CT3) CH3 (CT3) CH3 (CT3) CH3
(CT4) CH4 (CT4) CH4 (CT4) CH4
(CT5) CH5 (CT5) CH5 (CT5) CH5
(CT6) CH6 (CT6) CH6 (CT6) CH6
(CTT) CHT (CT7) CHT (CTT) CHT
(CT8) CH8 (CT8) CHs (CT8) CH8
) — j — ) —
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7.1.3

Communication speed

Set the speed of data transmission.

. Factory .
Setting group Parameter Set range I Unit
0: 4800, 1: 9600,
Common Bit Per Second 2: 19200, 3: 38400, 1: 9600 bps
4: 115200

Note

When supplying power to the module, the dedicated indicator for set communication speed
flashes for 5 sec in every sec. Refer to ‘1.4 Unit description and function’.

It is required to reset controller's POWER (Power OFF -> Power ON) after changing
communication speed (bps) via Power/Comm. connection terminal.

One module communication is allowed for PC loader port. Communication speed is fixed to
9600 bps.

Communication address must not be duplicated. If there is a duplicate unit address, error
occur and the whole communication speed may be slowed down.

7.1.4 Communication parity bit
A parity bit is a data communication method that adds an additional bit to each character in
transmitted data as an indicator used to verify data loss and corruption. This parameter is used
to enable or disable the parity bit option.
. Factory .
Setting group Parameter Set range default Unit
. . 0: NONE, 1: EVEN, .
Common Parity Bit 2 ODD 0: NONE -
Set value Description
NONE Disables parity bit.
EVEN Sets the total bits with a signal value of 1 as even numbers.
ODD Sets the total bits with a signal value of 1 as odd numbers.
7.1.5 Communication stop bit
You can set the number of bits to mark the end of a transmitted data string.
. Factory .
Setting group Parameter Set range default Unit
Common Stop Bit 0: 1 Bit, 1: 2 Bit 1: 2 Bit -
Set value Description
1 Bit Sets end of the data string to 1 bit.
2 Bit Sets end of the data string to 2 bit.
7.1.6 Communication response waiting time

Set a standby time to mitigate communication errors when communicating with a slow master

device (PC, PLC, etc.). Once a standby time is set, the controller will respond after the defined

standby time has elapsed.
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. Factory .
Setting group Parameter Set range default Unit
Communication Setting Response Waiting Time 510 99 20 ms

% Note

Shorter standby times can cause communication errors in the master device.

7.1.7 Enable/Disable communications writing

This feature can change parameter settings stored in the memory through communication with
master system (PC, PLC, etc.) in order to permit or prohibit writing.

. Factory .
Setting group Parameter Set range E— Unit
Communication Setting \(/:V(;irt"em“”'cat'on ENABLE, DISABLE | ENABLE | -
Set value Description
ENABLE Parameter set/change enable via communication.

DISABLE Prohibit parameter setting or modification via communication.

% Note

Reading parameter settings is always permitted.

7.1.8 USB to Serial communication connection

Data can be transmitted via a USB-to-serial connection.

EXT-US Sombs T
[0 <o LJ.

g2 ()
®

— SCM-38I
(RS485+RS232 converter) \—
. (]
_ — @)
@ o

Twisted pair

communication line
":.:'
Round ferrite bead

(noise reduction)

<

RS485(+)
RS485(-) +«——

oo

1]

1]
L[
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7.2 PLC ladderless module [TMHC-22LE]

PLC ladderless module can be connected to the master system (PC, PLC, etc) without using
ladder or any program.

In case of COM1 of PLC ladderless module, you can set communication protocol only because it
is only for communication with master system (PC, PLC, etc). To set communication protocol to
COM1, refer to ‘7.2.3.1 Communication protocol’.

Configurations of COM2 of PLC ladderless module is same as other modules. To set parameters
to COM2, refer to ‘7.1 Common’. (e.g. Bit Per Second -> Bit Per Second2, Parity Bit -> Parity
Bit2)

7.2.1 Initial setting

Before using PLC ladderless communication, configure following sequence completely.

If start communication without initial setting, a communication error may occur because each
parameter of TMH is forced to set to the value (0) from PLC register.

= |nitial setting

Seq. | Iltem Description
Connects up to 4 PLC ladderless module to 1 port of master system (PC,
PLC, etc).
Address . . . . .
1 . By allocation without any duplicated address, communication error is
allocation
prevented.

Refer to ‘7.2.2 Unit address’.

Communication | Configures series and details of master system (PC, PLC, etc).

2 . ; . . .
configuration Refer to 7.2.3 Communication configuration’.
Checks communication status between master system and PLC ladderless
c icati communication module via related registers.
3 ommunication | 4 s possible to verify setting value of previous sequence (1. Address

check allocation, 2. Communication configuration).

Refer to ‘7.2.4 Communication check’.
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7.2.2

Unit address

In order to avoid address duplication when using PLC ladderless communication, set up the unit

address as shown in the table below.

(Max. up to 4 TMHC per 1 PLC communication port, 4 TMHC = 1 Group)

Group Address Master/Slave
1 Master
2 2 Slave
Group 1
3 3 Slave
4 4 Slave
5 5 Master
6 6 Slave
Group 2
7 7 Slave
8 8 Slave
9 9 Master
10 A Slave
Group 3
11 B Slave
12 C Slave
13 D Master
14 E Slave
Group 4
15 F Slave
16 0 Slave

=  Each group must contain address No. 1, 5, 9, 13 because it is master address of
communication transfer.
®=  Address of module to connect to TMHC must be set sequentially.
(When connecting 4 TMH4 to 1 TMHC, set address of each TMH4 to 1, 2, 3, 4.)
®=  Protocol of slave address connected to master must NOT be set MODBUS, but the PLC

protocol.

s
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7.2.3 Communication configuration

7.2.3.1 Communication protocol

This feature is used to select protocol of COM1 which connect to master system (PC, PLC, etc.).

For more information about details of available PLC, refer to ‘7.2.6 Connectable PLC'.

Group2

MELSEC1 / MELSEC2 / SYSMAC

. Factory .
Setting group Parameter | Set value default Unit
Communication setting | .0\ 5 MODBUS / MASTERK / GLOFA/ XGT /| \\shpus | -

Set value Protocol name

MODBUS Modbus RTU

MASTERK LSIS (LS Industrial Systems) MASTER-K series special protocol

GLOFA LSIS (LS Industrial Systems) GLOFA-GM series special protocol

XGT LSIS (LS Industrial Systems) XGT/XGB series special protocol

MITSUBISHI MELSEC series special protocol
A-compatible 1C frame (format 4), AnA/AnUCPU common command (QR/QW) [AnA,
MELSEC1 AnU, QnA, Q, FX3U or FX3UC series]
QnA-compatible 3C frame (format 4), command (0401/1401)
[@QnA or Q series] ZR register is only available

MITSUBISHI MELSEC series special protocol
MELSEC2 A-compatible 1C frame (format 4), ACPU common command (WR/WW)
[A, FX2N, FX2NC, FX3U or FX3UC series]

SYSMAC OMRON SYSMAC series special protocol

X When select Modbus RTU, using PLC ladderless communication is impossible.

7.2.3.2 PLC address

This feature is used to set PLC address to communicate.

LSIS (LS Industrial Systems)
GLOFA-GM series

LSIS (LS Industrial Systems)
XGT/XGB series

. Factory .

Setting group Parameter | Setrange default Unit

MITSUBISHI MELSEC series,

OMRON SYSMAC series

LSIS (LS Industrial Systems)
Communication Setting | Station MASTER-K series

0to31 |0 -

Group 3 number
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7.2.3.3

% Note

7.2.3.4

CPU Number
This feature is used to set the CPU number of PLC to communicate.

: Factory .
Setting group Parameter | Set range I Unit
Communication CPU MITSUBISHI MELSEC series 0 to 255 255
Setting Group 3 number YOKOGAWA FA-M3R 1to 4 1

If set communication protocol (COM1) to SYSMAC (OMRON SYSMAC Series) / MASTERK
(LSIS MASTER-K) / GLOFA (LSIS GLOFA-GM) / XGT (LSIS XGT/XGB) / OEMAX (OEMAX
N70) / NAIS (NAIS(PANASONIC) FP),
this parameter is not enabled.
PLC register type
This feature is used to set a register type of PLC ladderless communication.
Type and range of registers are different by using a type of CPU.
Refer to the manual of PLC to find available type and range of register.
Setting group Parameter | Set range Factory default Unit
Communlcatlon Register Refer to below table Refer to below table -
Setting Group 3 type
MITSUBISHI MELSEC series
Set value Description
0 D register (Data register)
1 R register (File register)
2 W register (Link register)
ZR register (only available when R register exceeds address No. 32767, serial number
3 access format register) "QnA-compatible 3C frame (format 4)” available only.

OMRON SYSMAC series

Set value Description
0 DM register (Data memory)
11013 EM register (Extended data memory)

Assign bank No. (bank No.+10.)

14 EM register (Extended data memory) assign bank No.

LSIS (LS Industrial Systems) MASTER-K

Set value Description

0 D register (Data register)

LSIS (LS Industrial Systems) GLOFA-GM

Set value Description

0 MW register (Data register)

s
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LSIS (LS Industrial Systems) XGT/XGB
Set value Description

0 D register (Data register)

1 R register (File register)

7.2.3.5 Register start number
This feature is used to set register start number for PLC ladderless communication.
Type and range of registers are different by using a type of CPU.

Refer to the manual of PLC to find available type and range of register.

Setting group | Parameter Set range gggﬁlrty Unit
MITSUBISHI MELSEC series QnA-
Register start | compatible 3C frame (format 4), 0to 15 0 i
number_H (Configure if ZR register exceed
65535)

MITSUBISHI MELSEC series
[A-compatible 1C frame (format 4)
ACPU common command (WR/WW)]
OMRON SYSMAC series
LSIS (LS Industrial Systems)
MASTER-K series

. Oto
LSIS (LS Industrial Systems) 9999 1000
GLOFA-GM series
LSIS (LS Industrial Systems)
XGT/XGB series
Occur PLC read/write error if
configure over 9999 (except W
register)

Communication
Setting Group 3
Register start
number_Low

MITSUBISHI MELSEC series
[A-compatible 1C frame (format 4)
AnA/AnUCPU common command 0to
(QR/QW) 65535
QnA-compatible 3C frame (format 4)
command (0401/1401)]

1000

© Copyright Reserved Autonics Co., Ltd.




I 7 Communication

Autonics

7.2.3.6 Register bias

This feature is used to add specific value to register to avoid duplicated register address of the

group.

Refer to the manual of PLC to find available type and range of register because type and range
of registers are different by using a type of CPU.

= Set value: set specific value to add register address.

Factory

Setting group Parameter Set range B Unit
Communication . .
Setting Group 3 Register bias 0 to 65535 2800 -

= Register bias set: select whether use register bias or not.

. Factory .
Setting group Parameter Set range default Unit
Communication : : . . .

Setting Group 3 Register bias Set 0: OFF/ 1: ON 1: ON -
7.2.3.7 PLC communication start time
This feature is used to set the time from power ON to writing data.
Start communication after “7.2.4.1 Communication status” become “1”.

. Factory .
Setting group Parameter Set range default Unit
Communication PLC Communication starttime | 0, 8 to 255 10 sec

Setting Group 3

Note

If set “0”, work minimum time of product specification.

7.2.4 Communication check

Details of parameters in each step, refer to the parameter page.

= Communication check method

1st Power ON the PLC and TMHC.
When power ON, TMHC starts collecting data of connected slave modules and reads data
from PLC after “[PLC communication start time]”.
When collecting data is completed, writes communication data of TMH monitoring group to
PLC, “{Communication status]” parameter becomes “1”, and PLC ladderless communication

is available.

2nd Set “[Setting Group Read]”’ parameter bit to “1”.
When set the bit to “1”, TMHC writes communication data to PLC. After data writing is
completed, “[Setting Group Read completed]” parameter bit become “1”.

3rd Check a value of “[Setting Group Read]” parameter bit is “0”.
Communication check between PLC and TMHC is completed.

I
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7.2.41 Communication status
Make PLC ladderless communication available by collecting primitive data of connected modules.
Setting group Parameter Set range gg?;ﬁl?l Unit
- Communication Status 0: OFF / 1:ON - -
7.2.4.2 Communication flag

This feature is for checking communication status which displays 0 and 1 periodically per each
communication period. If there is a communication problem, fixed on a specific value.

SEE Parameter Set range Y Unit
group default
- Communication Flag 0: OFF / 1:ON - -
Note
Communication period increases propotionally to quantity of communication data.
7.2.4.3 TMHC recognition flag
This feature is used to display the status of TMHC connection.
Slave TMHC can check its own status.
SEE Parameter Set range LGOI Unit
group default
Master TMHC 0: OFF/ 1:ON 0: OFF
TMH I slave TMHC 1 0: OFF / 1:0N 0: OFF _
- recognition bit
flag Slave TMHC 2 0: OFF / 1:0ON 0: OFF
Slave TMHC 3 0: OFF/ 1:ON 0: OFF
7.2.4.4 Connected modules check
This feature is used to check the number of connected modules to TMHC.
SCUIE Parameter Set range B Unit
group default
- Connected Modules Oto 31 0 -
7.2.4.5 Communication state check

This feature shows results of reading/writing parameter setting group between PLC and TMHC.

Setting group | Parameter Set range ng;glrty Unit
Setting Group 0: OFE/1:ON | 0: OFE
Read/Write error ’ ' ’
) Set Communication Setting Group Write 0: OFE/ 1°ON | 0' OFF Bit
state completed
Setting Group Read | . oee ) 4.0N | 0; OFF
completed
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7.2.4.6

7.2.4.7

X __ Bit data organization
Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit 2 Bit 1 Bit 0
) ) ) ) ) ) Setting Group Setting Group
Read completed Write completed Seterror
Oor1l Oor1l Oorl
1 byte
PLC ladderless communication error code
This feature shows the status of PLC ladderless communication error.
St Parameter Set range o Unit
group default
PLC register R/W error 0: OFF / 1:ON 0: OFF -
PLC error | Slave comm timeout 0: OFF / 1:ON 0: OFF -
code Internal comm timeout 0: OFF / 1:0N 0: OFF -
Master comm timeout 0: OFF / 1:ON 0: OFF -
X Timeout: System or module does not communicate over 3 seconds.

PLC register R/W error: When reading/writing to PLC register is impossible, change ON. If
reading/writing is possible over 3 seconds consistently, change OFF.

Slave comm timeout: In case of using over 2 TMHC and timeout occurs on slave TMH, set
ON.

When slave TMH detect timeout, stop signal transmission and change phase to ready mode.
If master TMH begin transmission, continue signal transmission.

Internal comm timeout: When an internal communication error occurs or address of module
is not connected in regular sequence, change ON.

Master comm timeout: When a communication error occurs between a master module of
group and PLC, change ON.

Request data transmission

This feature is used to transfer setting value of parameter setting group between PLC and TMHC.

Sl Parameter Set range By Unit
group default
Setting Group Write 0: OFF/ 1:ON 0: OFF .
- Request - Bit
Setting Group Read 0: OFF/ 1:ON 0: OFF
X Bit data organization
Bii 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Setting Setting
- - - - - - Group Group
Read Write
Oorl Oorl Oorl
1 byte

Setting Group Write (PLC — TMHC)

This order is used to apply the parameter setting value of PLC register to TMH.

When set “[Setting Group Write]” parameter bit to “1”, all data of PLC parameter setting
group transfer to TMH.

H e
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Note

@)
@

®

PLC communication method (PLC — TMHC)

Set the data on PLC register which will transfer to TMHC.

Set “[Setting Group Write]” parameter bit to “1” on TMHC.
And then, TMHC starts reading parameter of PLC register.
When reading is finish, “[Setting Group Write completed]” parameter bit change to “1”.

Check “[Setting Group Write]” parameter bit is “0”.
Writing the data to PLC is done.

Setting Group Read (TMHC — PLC)

This order is used to read the parameter setting value of TMH.

When set “Setting Group Read” parameter bit to “1”, transfer setting value of TMH
parameter setting group to PLC.

PLC communication method (TMH — PLC)

@
@

®

Set the data to TMHC register.

Set “[Setting Group Read]” bit to “1”.
And then, TMHC starts writings parameter setting the value to PLC register.
When writing is finish, “[Setting Group Read completed]” parameter bit change to “1”.

Check “[Setting Group Read]” parameter bit is “0”.
Reading the data from PLC is done.

During data transmission, writing data in the monitoring group is paused. If it finishes
successfully, changes “communication state” parameter bit to “1” and change “request data
transmission” to “0”. If any error occurs, change one of “PLC ladderless communication error
code” parameter to “1”.

7.2.5 All run/stop, all autotuning execute

This feature is used to order run/stop and execution autotuning to all control modules connected

to TMHC.
Setting group Parameter Set range Eg?;ﬁlrty Unit
o All Run/Stop O All Run, 1 All Stop, 2: Select -
Communication 2: Select
Setting All autotuning 0: All Stop, 1: All execution, > Select )
execute 2: Select ’
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7.2.6 Connectable PLC
7.2.6.1 MITSUBISHI MELSEC Series
= Connectable models
PLC module Models
AJ71UC24, A1SJ71UC24-R4, A1SJ71C24-R4
Module FX2NC-485ADP, FXON-485ADP, FX3U-485ADP
FX2N-485DB, FX3U-485-DB
= Communication specification
Category Descriptions
Interface RS-485, RS-422A
Synchronization Start/Stop Synchronization
type
Start bit: 1bit
Data bit Data bit: 8bit
organization Parity bit: None
Stop bit: 1bit
MITSUBISHI MELSEC series PLC Protocol
Protocol Protocol Type: 4
Use CheckSum
7.2.6.2 OMRON SYSMAC Series
= Connectable models
PLC Module Models
CPU unit SYSMAC CS1 series CPU
SYSMAC CJ1 series CPU
L CS1W-SCB41/ CS1W-SCUA41 (SYSMAC CS1 series)
Communication
Module C200H-LK202-V1, C500-LK203,
C120-LK202-V1 (SYSMAC C series)
=  Communication specification
Category Descriptions
Interface RS-485, RS-422A
Synchronization Start/Stop Synchronization
type
Start bit: 1bit
Data bit Data bit: 8bit
organization Parity bit: None
Stop bit: 1bit
Protocol OMRON SYSMAC series PLC Protocol
Use CheckSum
7.2.6.3 LSIS MASTER-K Series

Connectable models

PLC Module

Models

CPU unit

K1000S, K300S, K200S, K120S, K80S

Communication
Module

G3L-CUEA, G3L-CUEB, G3L-CUEC
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= Communication specification

Category Descriptions
Interface RS-485, RS-422A
Synchronization Start/Stop Synchronization
type
Start bit: 1bit
Data bit Data bit: 8bit
organization Parity bit: None
Stop bit: 1bit
LS MASTER-K series PLC Protocol
Protocol

Use CheckSum

7.2.6.4 LSIS GLOFA Series

= Connectable models

Use CheckSum

PLC Module Models
CPU unit GLOFA-GM4/6/7U
%%gm‘"'ca“on G3L-CUEA, G4L-CUEA, G6L-CUEB, G6L-CUEC, G7L-CUEB, G7L-CUEC
= Communication specification
Category Descriptions
Interface RS-485, RS-422A
Synchronization Start/Stop Synchronization
type
Start bit: 1bit
Data bit Data bit: 8bit
organization Parity bit: None
Stop bit: 1bit
LS GLOPA-GM series PLC Protocol
Protocol

7.2.6.5 LSIS XGT-XGB Series

= Connectable models

PLC Module Models

CPU unit XGK-CPUS, XBM, XBC

Communication | v~ oA XGL-C42A, CNET

module
= Communication specification
Category Descriptions
Interface RS-485, RS-422A
Synchronization Start/Stop Synchronization
type
Start bit: 1bit
Data bit Data bit: 8bit
organization Parity bit: None
Stop bit: 1bit
LS XGT/XGB series PLC Protocol
Protocol

Use CheckSum
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7.2.7 External DIP Switch

Communication speed, data bit, PLC connection and protocol can be set via internal dip switch.
(factory default: All OFF (set via communication parameter))

X During PLC ladderless communication, setting values are applied to COM1 port only.

7.2.7.1 Communication speed

DIP SW1 DIP SW2

OFF
1234 |81234 |ON

No. 1 No. 2 Communication speed
OFF OFF Set via communication parameter
OFF ON 19200
ON OFF 38400
ON ON 115200
7.2.7.2 Data bit configuration
No. 3 No. 4 Data bit
OFF OFF Set via communication parameter
OFF ON Stop bit: 1bit
ON OFF Stop bit: 2bit
ON ON reserved
7.2.7.3 Protocol
No. 5 No. 6 No. 7 No. 8 Protocol
OFF OFF OFF OFF Set via communication parameter
OFF OFF OFF ON Modbus RTU protocol
OFF OFF ON OFF LSIS MASTER-K series special protocol
OFF OFF ON ON LSIS GLOFA-GM series special protocol
OFF ON OFF OFF LSIS XGT/XGB series special protocol
MITSUBISHI MELSEC series special protocol
OFF ON OFF ON Q/QnACPU common commandp(l40170401)
MITSUBISHI MELSEC series special protocol
OFF ON ON OFF ACPU common command (WWF;WR) ’
OFF ON ON ON OMRON SYSMAC series special protocol
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7.3

7.3.1

Note

7.3.2

7.3.3

7.3.4

Ethernet module [TMHC-22EE]

The module manages and transmits the data of TMHC series remotely via Modbus TCP/IP
interface.

It is possible to manage data by using static IP for each device or automatically assigned IP via
DHCP function.

Enable/Disable DHCP function

If DHCP function is enable, IP Address, Subnet Mask and Default Gateway for Modbus TCP
communication are set automatically.

X Use static IP when using Modbus TCP communication over the LAN (local area network)
such as remote control via the internet.

Setting group Parameter Set range g:fcéﬁlrty Unit
Communication DHCP 0:DISABLE, 1: ENABLE 0:DISABLE |-
Setting Group 1

If DHCP function is enable, it is not possible change IP address, subnet mask and default
gateway but check only, IP address is changed priodically.

IP Address

This feature is used to assign unique 32bit IP address recognize a device on the network.

If two or more devices are set same IP address, data communication is impossible because of IP
crash.

Setting group Parameter |Setrange Factory default Unit
Communication
Setting Group 1 IP Address |0.0.0.0 to 255.255.255.255 255.255.255.255 -
Subnet mask
This feature is 32bit address to divide the IP address into network and host address.
Setting group Parameter Set range Factory default |Unit
Communication Subnet mask | 0.0.0.0 to 255.255.255.255 255.255.255.255 |-
Setting Group 1
Default gateway
This feature is IP address to connect to IP router directly.
Setting group Parameter Set range Factory default |Unit
Communication 0.0.0.0to
Setting Group 1 Default Gateway 255 255 955 255 255.255.255.255 |-
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7.3.5 Enable/Disable Ethernet communication write

This feature is used to allow writing parameter on the memory via communication with master

system (PC, PLC etc).

% Note

Setting group Parameter Set range gzgﬁl?l Unit
Communication Ethernet Com Write ENABLE, DISABLE ENABLE |-
Setting Group 1

Reading a value of parameter is possible regardless of Ethernet com write setting.

7.3.6 Modbus TCP port

This feature is used to set the port number for Modbus TCP communication.
Setting group Parameter Set range gggglrg Unit
Communication MODBUS TCP Port 0 to 65535 502 )

Setting Group 1

Number
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8
8.1

8.1.1

Parameter Settings and Functions

Input
Input type and range BLZE
' Decimal Displ| Temperature Temperature
nputtype point Ispiay range(°C) range (°F)
1 K(CA).H -200 to 1350 -328 t0 2463
K(CA)
0.1 K(CA).L -200.0 to 1350.0 -328.0 to 2463.0
1 J(IC).H -200 to 800 -3281t0 1472
J(IC)
0.1 J(IC).L -200.0 to 800.0 -328.0to 1472.0
1 E(CR).H -200 to 800 -3281t0 1472
E(CR)
0.1 E(CR).L -200.0 to 800.0 -328.0 to 1472.0
1 T(CC).H -200 to 400 -328 to 752
T(CC)
0.1 T(CC).L -200.0 to 400.0 -328.0to 752.0
B(PR) 1 B(PR) 0 to 1800 32 to 3272
Thermocouple | R(PR) 1 R(PR) 0to 1750 32to0 3182
S(PR) 1 S(PR) 0 to 1750 32 to 3182
N(NN) 1 N(NN) -200 to 1300 -328t0 2372
C(TT) 1 C(TT) 0 to 2300 3210 4172
G(TT) 1 G(TT) 0 to 2300 3210 4172
1 L(IC).H -200 to 900 -328t0 1652
L(IC)
0.1 L(IC).L -200.0 to 900.0 -328.0 to 1652.0
1 U(CC).H -200 to 400 -328to 752
U(CC)
0.1 U(CC).L -200.0 to 400.0 -328.0to 752.0
Platinel Il 1 PLII 0 to 1390 32 to 2534
Cu 50Q 0.1 CU 50 -200.0 to 200.0 -200.0 to 392.0
Cu 100Q 0.1 CU 100 -200.0 to 200.0 -200.0 to 392.0
J1S JPt 100Q 1 JPt100.H -200 to 650 -328to 1202
standard | Jpt 1000 0.1 JPt100.L -200.0 to 650.0 -328.0 to 1202.0
RTD
DPt 50Q 0.1 DPt50.L -200.0 to 600.0 -328.0 to 1202.0
DIN
DPt 100Q 1 DPt100.H |-200 to 650 -328 to 1202
standard
DPt 100Q 0.1 DPt100.L -200.0 to 650.0 -328.0 to 1202.0
Nickel 120Q 1 NI12 -80 to 200 -112 to 392
0to 10V - AV1 0 to 1000
0to 5V - AV2 0 to 5000
Voltage
1to 5V - AV3 1000 to 5000
Analog
0to100mV |- AMV1 0 to 1000
0 to 20mA - AMA1 0 to 2000
Current
4 to 20mA - AMA2 400 to 2000
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=  Temperature sensors convert subject temperature to electrical signals for the temperature
controller, allowing it to control output.

= In case of analog input, even though control target is not temperature (humidity, flow,
pressure, level, etc), measured data (analog signal) is input and measuring and controlling
are available. When analog signal of control target is out of the operational range, use the
additional signal converter to converting.

= SV (setvalue) can only be set within the input range.

8.1.2

Input type

This product supports multiple input types, making it possible for the user to choose from
thermocouples, resistors, and analog voltage/current. Different sensors can be designated to

each channel.

. Factory .
Setting group Parameter Set range default Unit
Refer to 8.1.1 Input
Initial Setting Input Type tiie and fanie 0: K(CA).H -

% Note

=  When changing input type settings and input type is temperature sensor, the high/low-limit
values of SV are automatically changed to max./min. values of operational temperature
range of the modified input type.
When changing input type settings and input type is analog, analog high/low-limit input
value are automatically changed to max./min. values of operational range of the modified
input type. The high/low-limit values of SV are automatically changed to max./min. values of
the modified input type.

=  When input type changing is completed, control operation is paused and it returns
automatically. The reset parameters are as below.

- TMH2/4

Multi SV No.

Alarm output high/low-limit
set value

SV-0to 3

dead band

Heating&Cooling control,

Heating/Cooling, hysteresis

Heating/Cooling, offset

Ramp up/down change rate

Ramp time unit

Analog high/low-limit input
value

point position

Analog scale value decimal

Analog scale high/low-limit
value

Input correction

SV high/low-limit value

Root function low cut point

LBA monitoring
time/detection band

- TMHA

value

Analog high/low-limit input

Analog scale value decimal
point position

Analog scale high/low-limit value

Input correction

Analog transmission output
value

Transmission output high/low-
limit value
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=  When input error occurs, display/output is as below.

Measured Operational ) )
Item lue<O ti I <M d When input is
value < Operationa range < Measure disconnected,
range value
DAQMasterand |\, HHHH OPEN
external devices
Communication | 3,4, 30000 31000
output (decimal)
Indicators The dedicated channel’s status indicators (red LED) flashes in 0.5 sec.

8.1.3 Sensor temperature unit

In case of temperature sensor input, temperature unit is available to set.

Setting group Parameter Set range 52?;3{3' Unit
Initial Setting Unit 0: °C, 1: °F 0: °C -

Note

=  When changing temperature unit settings, the reset parameters are same as the changing
input type setting’s.
=  When input type is analog, this parameter is not changed.

8.1.4  Analog high/low-limit input value
In case of analog input, it is available to set the oEerationaI high/low-limit range within the input

type and range (‘8.1.1 Input type and range ).
. Factory q
Setting group Parameter Set range default Unit
Min. operational
T range to high-limit
I\‘/Z\I/:/Jé'm't Input input value (High-limit | Refer to
input value settings) — | 8.1.1 Input
B _ F.S. 10% type and .
Initial Setting —— range Digit
Low-limit input
. value(Low-limit input
\H/;?Se"m't Input value settings) + F.S. ’
10% to Max.
operational range

Note

=  Analog high/low-limit input value does not display the decimal point.
= High-limit scale value and low-limit scale value are not set the same values.
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8.1.5

Analog scale value decimal point position

In case of analog input, decimal point of PV, SV, etc. is available to set within the high/low-limit

scale.

Setting group

Parameter

Set range

Factory

default Ll

Initial Setting

Decimal Point

0:0, 1:0.0,

2:0.00, 3:0.

000 0:0 -

8.1.6

Analog scale high/low-limit value

In case of analog input, display scale for high/low-limit input value is available to set. Depending
on the analog scale value decimal point position setting, the displayed value is different.

. Factory .
Setting group Parameter Set range E— Unit
Low-limit Scale
0
. . Value N
Initial Setting oholimi | -9999 to 9999 Digit
High-limit Scale 1000
value
y
Ex.
Display value Display value Display value
A 3 A
H-SC H-SC |

L-SC

@ Note

L-SC

H-sC f----------
/: L-SC
1
L-RG — Input

For analog input, +5% of the set high/low limit input value is extended. The analog output is also

extended comparing input value. (For temperature sensor input, +5% extension is applied within

the temperature range.)

High limit scale value + 10%
High limit scale value +5%
High limit scale value

High limit value

Low limit value

Low limit scale value

Low limit scale value -5%
Lowlimit scale value -10%

Qe

@ QO

No | PV

Display

@) +5% section

Flashes PV

+5 to 10% section

S)

Flashes HHHH or LLLL

® Over +10% section

Flashes OPEN
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8.1.7

8.1.7.1

8.1.7.2

Ex.

Analog input special function

In case of analog input, it displays the applied measured value of the set special function.

. Factory .
Setting group Parameter Set range default Unit
- . 0: LINEAR, 1: ROOT, i
Initial Setting Input Func 2: SQUARE 0: LINEAR -
Linear

It applies low-limit scale and high-limit scale to low-limit input value and high-limit input value and
displays this values.

Display
a

Y=AX+B

v

Input value — Low — limit input value

Displ lue =
isplay value High — limit input value — Low — limit input value

X (High — limit scale value — Low — limit scale value) + Low — limit scale value

In case of input type: 0-10V, low-limit input value: 0V, high-limit input value: 10V,
low-limit scale: 0, high-limit scale: 1000, present input value is 2V and the display value is 200.

2-0
200 ={10_0x(1ooo—0)}+0

Root

In case of voltage, current (shunt) input, this mode is used when the input value is calculated by
Root(v ) for the desired display value. Differential pressure signal of the differential pressure

flow meter is calculated Root(v ) for the to-be-measured flux. This function is used to measure
flux by input value.

When the differential pressure flow meter is calculated and output as Root(v ) value, please
select the Linear function.

Display | Y =A(/X ) +B (X20)
=0 (X<0)

Input value — Low — limit input value

Displ lue =
splay vaiue High — limit input value — Low — limit input value

X (High — limit scale value — Low — limit scale value) + Low — limit scale value
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8.1.7.3

Ex.

In case of input type: 0-10V, low-limit input value: 0V, high-limit input value: 10V,
low-limit scale: 0, high-limit scale: 1000, present input value is 2V and the display value is 447.

Square

10—-0

447 = X (1000 —0) ¢ + 0

In case of voltage, current (shunt) input, this mode is used when the input value is calculated by
the square for the desired display value.

The reverse of Root, flux signal is calculated by the square for differential pressure signal.

Display 4

Y=A(X)?+B

(X>0)

Input
Y =-A(X)2+B
(X<0)
Disol lue = ( input value — low — limit input value )2
isplay vatue = high — limit input value — low — limit input value

% (high — limit scale — low — limit scale) + low — limit scale

In case of input type: 0-10V, low-limit input value: 0V, high-limit input value: 10V,
low-limit scale: 0, high-limit scale: 1000, present input value is 2V and the display value is 40.

2

40 = {(120__00) x (1000 — 0)} +0

| BB
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8.1.7.4

8.1.8

Ex.

Note

Root function low cut point
When analog input special function is Root, Root function is available to set low cut point.

In case of square root calculation such as flow control, and low input value, the calculation result
value may be different. For reducing control error due to input variance, set the low cut point to
cut out the lower input than the low cut point. (low cut is applied after square root calculation)

Display
v f Input
Low cut
point
. Factory .
Setting group Parameter Set range default Unit
Initial Setting Root Low Cut -9999 to 9999 0 Digit

Input correction

This feature is used to compensate for input correction produced by thermocouples, RTDs, or
analog input devices, NOT by the controller itself.

The Input correction function is mainly used when the sensor cannot be attached directly to
controlled objects. It is also used to compensate for temperature variance between the sensor's
installation point and the actual measuring point.

et Parameter | Set range Factory Unit
group default
Temperature -999 t0 999
H, analog
Initial Setting | Input Bias -9999 10 0 Temperature: “C/°F,
Temperature | 9999 Analog: Digit
L (-999.9 to
999.9)

If the controller displays 78°C when the actual temperature is 80°C, set the input correction 2, in

order to adjust the controller's display temperature to 80°C.

Make sure that an accurate temperature variance measurement is taken before set values

of input correction. An inaccurate initial measurement can lead to greater variance.

=  Many of today's temperature sensors are graded by their sensitivity. Since higher accuracy
usually comes at a higher cost, most people tend to choose sensors with medium sensitivity.
Measuring each sensor's sensitivity correction for input correction feature in order to ensure
higher accuracy in temperature reading.

=  When present temperature value (PV) is out of operational range of the input type after

input correction, it outputs 30000 (HHHH), -30000 (LLLL) and DAQMaster and external

devices displays ‘HHHH’ or ‘LLLL.
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8.1.9  Input digital filter

It is not possible to perform stable control if the present value (PV) fluctuates because of fast
changes of the input signal. Using the Input digital Filter function can stabilize PV to realize more
reliable control.

Setting group Parameter Set range ngcéglrty Unit
o . - 1t0 1200 (0.1 to
Initial Setting Digital Filter 120.0) 1(0.2) Sec

If the input digital filter is set to 0.4 sec., digital filtering is applied to a sampling value collected

Ex.
over 0.4 sec. (400 ms).

@ Note

=  When the input digital filter is used, the present value (PV) can vary from the actual input
value.

=  When the present value is not stable even though setting input digital filter as few second,
remove the causes of the unstable signal. When input digital filter setting is too high and the
present value is stable, it may cause system stability problem due to control with a long time.
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8.1.10 SV high/low-limit value

You can limit the Set value (SV) range within the temperature range of the temperature sensor or

analog input type (8.1.1 Input type and range ML) in order to prevent the system
from controlling with improper SV.

=  Temperature sensor input

v Low-limit of input type High-limit of input type w
Temp'.
o SV s [ VAR TSV
A SV low-limit A SV high-limit  Temp.
=  Analog input
W Low value for high/low-limit scale High value for high/low-limit scale W
Temp;.
NOT SV setting — NOT SV setting
A SV low-limit A SV high-limit  Temp.
Setting Paramet Set range Factory Unit
group er default
Temperat | Input low-limit value to SV high
SV low ure limit — 1-digit 200
. limit limi ) _
Initial Analog pr I!m!t scale_ v_alue to SV Temperature:
i high limit — 1-digit oo
Setting — — C/°F,
Grou Temperat | SV low-limit — 1-digit to input log: 0
P SV high | ure high-limit value 1350 Analog: %F.S
limit -limit — 1-digi igh-
Analog SV. low-limit — 1-digit to high
limit scale value

Note
= |tis not available to set over/below value of max./min. value of each input type or high/low-
limit value of analog input. The previous set value maintains.

= Set the SV within the SV low-limit value (SV Low Limit) to SV high-limit value (SV High
Limit) range.

®= |tis not available to set as SV low-limit value (SV Low Limit) > SV high-limit value (SV High
Limit)

=  When changing input type as temperature sensor input, it changes as max./min. value of
the changed input types automatically. When it as analog input, it changes as high/low-limit
scale value automatically.
When changing high/low-limit scale value of analog input, the lower value changes as SV
low-limit value and the higher value changes as SV high-limit value.
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8.1.11

Ex.

Remote SV (RSV)

SV setting is available to set using PV or SV of the other module/channel not the direct setting of

the module/channel.

Set the other module’s (RSV Master) address, channel, and the target value (PV or SV).

Internal communication

Remote SV O

!

Selectable Master PV/SV

Remote SV O\)—bo Control

Selectable Master PV/SV

Remote SV %OControl

OControI
Local SV 4 Local SV © Local sv ©
Master channel (CH1) RSV using channel (CH2) RSV using channel (CH3)
I |
Input Input Input
TMH2 TMHA o ]
Address 1 Address 33 RSV function is available when PV of TMHA (address
CH3 CH1 33, channel 1) is used for SV of TMH2 (address 1,
2 —a LA a0 channel 3).
s2|Ofs2|Ofsz | Ofez |Ofz | © :
25 )@ |2 )@ |s5 )@ |s5 )@ |s2 @ Set RSV Master setting of TMH2.
RSV Master address: 33, RSV Master channel: 1,
RSV Master channel target: PV
-
1 Device A
Heater B PV
SV Analog input

)

(@ Note

=  When master channel and using channel’s input type are temperature->analog or analog »>
temperature, the value is calculated by each input range of the input type.
For example, when PV of Master channel is analog input 50.0 and using channel input type
is TC K(CA), RSV of using channel is 575°C as 50% of input range of TC K(CA).

=  When using remote SV function and auto-tuning starts, auto-tuning operates by the local SV

not remote SV.

=  When using remote SV function and remote SV is over SV high/low-limit value range, the
SV is limited as SV high/low-limit value.

=0
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8.1.11.1

RSV Master address

Set the module (RSV Master) address for using SV.

. Factory .
Setting group Parameter Set range et Unit
. . RSV Target
Initial Setting Address 0to 48 0 -
Set the address by unit address switch setting of RSV Master module as below.
SW
Modul
odule 0 1 2 3 4 5 6 7 8 9 A B C D E F
D*iﬁ 16 |01 |02 |03 |04 |05 |06 |O7 (08 |09 |10 (11 |12 |13 |14 |15
TMH4/2 )
D”G 32 |17 |18 |19 |20 |21 (22 |23 |24 |25 |26 |27 |28 |29 |30 |31
TMHA 48 |33 |34 |35 |36 |37 (38 |39 |40 (41 |42 |43 |44 |45 |46 |47

Note

When RSV Master module address and using address is same, set as ‘0’. (do not set as the
using channel address.)

8.1.11.2 RSV Master channel
Set the module (RSV Master) channel for using SV.
Setting group Parameter Set range Factory default | Unit
Initial Setting RSV Target Ch (2) g:; ; ggi ggéozcé;ié -
8.1.11.3 RSV Master channel target
Set the module (RSV Master) channel target value (PV or SV).
Setting group Parameter Set range Factory default | Unit
Initial Setting RSV Target (2) g\';': 1PV, 0: OFF -

Note

Set 0: OFF for not using remote SV (RSV) function.

When RSV Master address is TMHA (analog input/output module) option module, 2: SV is
not available to set.

When RSV Master address is 0 (RSV Master module address and using channel address
are same), and the using channel is same, 1: PV is not available to set.
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8.1.11.4

8.1.11.5

SV tracking

When remote SV (RSV) function turns OFF, the remote SV (RSV) is available to set and save as
SV. When using this SV tracking function, the previous SV before RSV function is not used. (also
saved to multi SV automatically)

If the difference between the previous SV before RSV function and the remote SV (RSV) is large,

this function prevents radical change MV by SV changing.

SV SV
A A
Previous Previous
SV SV
: » Time : » Time
() ()
RSV ON to OFF point RSV ON to OFF point
< No SV tracking> < SV tracking >
Setting group Parameter Set range Factory default | Unit
Initial Setting SV Tracking 0: OFF, 1: ON 0: OFF -

RSV error operation

When error occurs during RSV function, refer to the below table.

Using
RSV Master channel | channel Using channel output
SV display
HHHH | 30000 Standard control: heating control 100%, cooling control 0%
RSV Master Heating&Cooling control: heating 100%, cooling 0%
h I - ;
cnanne Standard control : heating control 0%, cooling control 100%
target as LLLL | -30000 : : R : 0
1: PV’ Heating&Cooling control : heating 0%, cooling 100%
OPEN | 31000
Internal communication
error 32000 Sensor error, MV
Channel’s 31500

communication error
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8.2 Control output

8.2.1 Control output mode

Control output modes for general temperature control include heating, cooling, and heating &
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 Control
output output
(MV) (MV)

100%

100%

Heating control Cooling control

(Heating) (Cooling)
0% %
PV 0% PV
{Heating control {Cooling control>
Setting group Parameter Set range Factory default | Unit
. Operating 0: Heating, 1: Cooling, .
Control Operation . . 0: Heatin -
P Type 2: Heating&Cooling 9

Note

When changing control output mode, the reset parameters are as below.

Sensor error, MV Manual control, initial MV Control stop, MV

Soft start MV MV high/low-limit value Temperature control method
Heating MV Cooling MV Dead band/Overlap band
(1) Heating control

(2)

(3)

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

Cooling control

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

Heating/Cooling control

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

Heating & Cooling control mode controls the object using different PID time constants for
each heating & Cooling.

It is also possible to set heating & cooling control in both PID control or ON/OFF control
mode. Heating/cooling output can be selected among Relay output, SSR drive output and
current output depending on model types chosen according to your application environment.
(Note that SSR drive output of OUT2 operates standard control.)
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A

Cooling, load
; ; ; ; Temp. falling
>
T T T T Temp. rising

Cooling, control output

Temp. sensor input

(feedback)

Temperature

Cooling
control

controller

Heating
control

Heating, control output

(4 Note

Heating, load

A

8.2.2

=  TMHA4/2 Series’ operation mode of each channel when setting heating&cooling control

output mode

Series Heating control Cooling control
CH1 AL1
TMH2
CH2 AL2
CH1 CH3
TMH4
CH2 CH4

®=  Heating output is selectable by relay output, current output or SSR drive output, voltage
output by model. Cooling output is fixed as relay output.

Dead band/Overlap band

In heating & cooling control, it is possible to designate a dead band between heating & cooling
control bands based on set value (SV).

= Adead band forms around the SV when positive (+) value is set. No control occurs in the
dead band area. Therefore, heating & cooling MVs become 0.0% in the formed dead band.

=  An overlap band (simultaneous application of heating & cooling MVs) forms around the SV
when negative (-) value is set.

3 Factory :
Setting group Parameter Set range default Unit
Tempera
ture H, -999 to 999 temperature
analo . oo
Control Operation E%Zt:]aOverla J 9999 0 9999 0 F O,
Tempera By to ana|OgZ %F
ture L (-999.9 to S
999.9)

®=  Setas 0 when a dead band or an overlap band is not used.
= |n case of PID-ON/OFF, ON/OFF-PID temperature control method, ON/OFF control section
is not applied dead band and overlap band. Hysteresis and offset value are applied to

control.

= |n case of temperature input, decimal point of Dead_Overlap band is depending on input
type (H, L) setting.
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(1) Using as dead band

DB is 10—digit
Control output MV Control output MV
Heating, A Cooling, Heating A Cooling,
proportional band proportional bang hysterelsls Offset proportional bandI
. : ' ,  100.0% ! 1 100.0%
________ R e
! 1 1 1
1 1 ) : [
Heating 1 1 Cooling Heating ' 1 Cooling
1 1
control 1 : control control : 1 control
1 . . 1
(Heating) 1 | (Cooling) (Heating) ! | (Coolina)
: ' > : >
|(—><—)| PV Py
SV-5 SV Sv+5 SV SV+5
Dead band Dead band
<PID/PID control, heating & cooling control> <ONOFF/ PID control, heating & cooling control>
Control output MV Control output MV
Heating, X A
proportional band  Offset Cooling, Heating, hysteresis Offset|Offset Cooling, hysteresis
1 1 i [ IR
1 | e (_)!hysteresm 100.0% : ‘> 100.0%
h T 1 i !
1 I :
Heating : Cooling control Heating control : 1 Cooling control
. . 1
control | (Cooling) (Heating) ' | (Cooling)
. 1 !
(Heating) | > ) | -
o Ll
|<—> PV ‘(—-)(—)| PV
SV-5 SV SV-5 SV SV+5
Dead band Dead band
<PID/ONOFF control, heating & cooling control> <ONOFF/ONOFF control, heating & cooling control>
In case of analog, % F.S is applied (scale range: 100.0 to 200.0, F.S : 100.0, DB : 10%)
Control output MV Control output MV
Heating, A Cooling, A Cooling
proportional proportional band . Heating, hysteresis | Offset. . oportional bapd
> | 100.0% ! 1 100.0%
1 - T -------- 1
1
1 i 1 .
Heating ] Craliing Heating ! 1 Cooling
1
control : EoHTie) control : ,control
. | )
(Heating) Rl T ! ! Cooling)
! N
~ >
|| PV PV
SV-5 SV SV+5 SV SV+5
Dead band Dead band
<PID/PID control, heating & cooling control> <ONOFF/ PID control, heating & cooling control>
Control output MV Control output MV
Heating, T A
i [ Heating, h is Off i i
proportional band Oflfset CO|0|Ing, hysteresis eating, yster85||s IO slet oflfselt Cloollng, hysteresis
¢ 5 > le 100.0% > 1> 100.0%
N T ! I !
1 ! '
Heating : Cooling control Heating control : 1 Cooling control
. 1
control | (Cooling) (Heating) ' | (Cooling)
(Heating) : : : \
A .
” L
€ > PV € _)| PV

SV-5 sV
Dead band

<PID/ONOFF control, heating & cooling control>

SV-5 SV SV+5
Dead band

<ONOFF/ONOFF control, heating & cooling control>
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(2) Using as overlap band
DB is -10 digit
Control outout MV Control output MV
A A
, . . , . Heating, hyslterelsis Oflfset , Cooling
Heating, ! :(__:_): Coollngl, | band ' ’ [t g . proporti’onal band
proportional band *€——tT—1—>1 propomo:a an T 1 1
, | H , 100.0% o o 100.0%
el s N S .
1 1 1 1 1 1
1 1 1 1 . 1 |
Heating ! ! ! ! Cooling Heating 1 1 Cooling
1
control 1 1 1 | control control 1 : control
1 1 1 1 .
(Heating) 1 1 1 1 (Cooling) (Heating) i | (Cooling)
1 1 - 1 N
” »
f—l] PV |‘_) PV
SV-5 SV Sv+5 SV-5 SV

Overlap band
<PID/PID control, heating & cooling control >

Control output MV
A

Offset Cooling, hysteresis
1

Heating,

i
! !
1 1
1 1 100.0%

1
1
proportional band

Heating Cooling

control control

(Heating) (Cooling)

\4

|
| PV

sV SV+5
Overlap
<PID/ONOFF control, heating & cooling control>

Overlap band
<ONOFF/ PID control, heating & cooling control>

Control output MV

Cooling, hysteresis 0 Heating, hysteresis
: i : :(_): : Heating,
Cooling, Ik_): : : 1~ 71 offset
offset! ! ! ! 1 100.0%
Heating \\ Cooling
control \ control
(Heating) .\\‘:::\\ L (Cooling)
o1& >
PV

SV-5 SV SV+5
Overlap
<ONOFF/ONOFF control, heating & cooling control>

Depending on heating/cooling control, hysteresis, or offset setting,

cooling control range may be not included.

In case of analog, % F.S is applied (scale range: 100.0 to 200.0, F.S : 100.0, DB : 10%)

Control output MV

A
| | | | Cooling,
Heating, : | | : proportional band
. [e—TT1 1
proportional band, | | | 100.0%
—— = - - - -
1 1 1 1
: ' ' ' | Cooling
hisatng ' h f | control
contr-ol ' ' ' 1 (Cooling)
(Heating) , 1 NG
>
I(—) (—)l PV

SV-5 SV SV+5
Overlap band
<PID/PID control, heating & cooling control>

Control output MV
A

, Offset Cooling, hysteresis
e b T

Heating, e
proportional band : : : : 100.0%

Cooling
control

Heating

(Cooling)

1

1

1
control :
(Heating) :
1

Y

PV
SV SV+5
Overlap band

<PID/ONOFF control, heating & cooling control>

Control output MV
A
Heating, hysteresis | Offset
i efel | cooling,
: € | | ;, proportional band
1 ! 1 1 100.0%
1 1
Heating ' | Cooling
control ' | control
(Heating) : : (Cooling)
1 N
>
PV

sv-5 SV
Overlap band
<ONOFF/ PID control, heating & cooling control>

Control output MV

A
Cooling, hysteresis Heating, hysteresis
1 1 ) | 1
Cooling, ! ! 771 IHeating,
e [N
1 11" "ioffset
1 1 1

offset! 1
[ 1

100.0%

Heating Cooling
control control
(Heating) (Cooling)

F_’l PV
SV-5 SV SV+5
Overlap band
<ONOFF/ONOFF control, heating & cooling control>

Depending on heating/cooling control, hysteresis, or offset setting,

A\ 4

cooling control range may be not included.

s
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(3) Not using as dead band/overlap band

DB is 0 digi

t.

In case of analog, % F.S is applied

Control output MV Control output MV
A A :
Healting, Cooling, . Heating, hystere?is . Heating,
| .
proPortionaI band | proportional band e offset ' Cooling,
f : : < X —1 proportional band
[ | 100.0% i 100.0%
1 f |
. i . 5 : !
Heating i i Cooling Heating I Soaling
! 1
control ' ' control control : control
Heatin 1 I (Coolin i .
( 9 | ) ( 9) ~ (Heating) ' Cooling) R
~ L
SV PV SV PV

<PID/PID control, heating & cooling control>

Control oqutput MV
A
Cooling, offFet Cooling, hysteresis
! ol
: 1 1
Heating, |
proportional bahd ' ' 100.0%
i A
Heating | Cooling
control : control
(Heating) ! (Cooling)
! A
”
sV PV

<PID/ONOFF control, heating & cooling control>

<ONOFF/ PID control, heating & cooling control>

Cooling, offsletI

Control output MV

N
Heating, offset
1

1 (IR
Heating,hysteresis:‘ T >[€ j ’ICOOIing,hysteresis

[ 11 100.0%
Heating Cooling
control control
(Heating) (Cooling)

sv PV

<ONOFF/ONOFF control, heating & cooling control>
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8.2.3 MV high/low-limit value

MV high/low-limit values for control output can be configured to the actual MV, provided the
temperature controller's MV calculation exceeds the limits.

During heating & cooling control, cooling MV carries a "-" prefix. Therefore, the high-limit is
expressed as a + value on the heating side and the low-limit as a - value on the cooling side.

% Note

MV MV
A A
100.0% [~ —'\\ 100.0% = = | -
MV High Limit MV High Limit é\ //
Control output Heating Control outout| Heating /
MV Low Limit MV Low Limit|= = = —\
\ \N 7/ Cooling
0.0% S~ > 0.0% AL >
PV sv PV
< Heating control> < Heating&Cooling control>
Setting Paramete | Set range Factory Unit
group r default
Heating, PID: 0 (0.0) to (MV High Limit — 0(0.0)
Cooling 1(0.1)) )
MV Low PID-PID, ON/OFF-PID:
Limit i e N .
m CnggItilrr:g& -1000 t0 0 (-100.0 to 0.0) (11088 0
Control g PID-ON/OFF: -1000/0 (-100.0/0.0) ' %
. 0
Operation Heating, PID: (MV Low Limit + 1(0.1)) to 1000
Cooling 1000 (100.0) (100.0)
MV High
Limit _ PID-PID, PID-ON/OFF: 0 to 1000
imi Heating& 1000
Coolin (0.0 to 100.0) (100.0)
g ON/OFF-PID: 0/1000 (0.0/100.0) '

In case of ON/OFF control of standard control (heating or cooling control), MV high/low-limit
value setting is fixed as initial value.
Same MV limits applied during auto-tuning.
Manual control, control stop MV, sensor error MV, manual control initial MV are not applied
to MV high/low-limit value.
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8.2.4 MV change rate limit

This function is for limit MV change rate for prevent from control problem (valve control, etc.) or
load life cycle problem due to radical change of MV.

MV change rate limit value is set for MV change rate per sec. When MV changing width
calculated by control target device is large, the actual output value is increased/decreased

gradually by MV change rate limit

It is applied only when the calculated MV change rate per sec is higher than the set MV change
rate limit. When it is lower, the calculated MV is output.

Setting group Parameter Set range ngcégl? Unit
. . 0 (OFF)/1000 (OFF),
Control Operation MV rate limit 110 999 (0.1 to 99.9) 0 (OFF) %/SEC

Note

break MV.

It does not applied during manual control, auto-tuning, ON/OFF control, STOP MV, sensor

= MV change rate is set by change rate per sec. However, actual MV is applied per sampling
cycle (50ms) based on the change rate per sec.

Ex.

Example of MV increment change rate setting

MV

0.0%

Not using MV change rate limit

A
100.0% l

|

MV changes rapidly by power ON/
channina SV/external distiirhance

change
per sec
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8.2.5

Note

Ramp

Ramp is a feature used to configure the changed temperature per unit time toward SV (set
value). The feature limits change rate of SV and thereby restricts sudden temperature changes
(increase and decrease) in the control subject.

Ramp is commonly used in applications where rapid temperature changes (increase and
decrease) could impact negatively on the control subject. For ceramic or pottery furnaces, rapid
heating may break the furnace subject. Apply Ramp Up Change Rate to control the temperature.

SV determines the control of the control subject temperature. The SV changes based on the
configured changed temperature per unit time (hereinafter referred to as RAMP SV).

Ramp Up change rate and Ramp Down change rate can be set independently.

Setting group | Parameter Set range g:?atiﬁlrty Unit
O, °F
Eamp—Up/ Down | 5(0FF) to 9999 0 /v
Control ate Digit
Operation
' . 1: SEC, 2: MIN, .
Ramp Time Unit 3- HOUR 2: MIN -

The temperature control for target operates based on the changed SV (RAMP SV)

according to the set change rate (gradient).

= Activating the ramp feature when the ramp is not in operation limits the rate of SV (set
value) change based on PV (present value). Changing SV or ramp parameters when the
ramp is in operation limits the rate of SV change based on SV at the point of the change.

= Alarm activation with the ramp in operation depends on the final SV.

=  Ramp up/down change rate is set changing rate by ramp time unit (Sec/Min/Hour). However,

actual Ramp function is applied per sampling cycle (50ms) based on the ramp time unit

change rate.

(1) Ramp depending on operation status

Operation status RAMP Up/Down RAMP
function

All operations When it is 0, Inactive
OPEN, HHHH, LLLL, Auto-Tuning, Auto—Manual, Irrespective of Inact

» nactive
RUN—STOP, After auto-tuning completed, PV = SV conditions.
Power.ON, SV changing, STO.P—>RL'JN, Manual—Auto, When it is not 0, Active
Changing ramp rate or ramp time unit
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V“ Ex.

Graph example of ramp function

sV
4 ! Ramp Activation Zone |
1 1
PVwhen| __ :
Power is ON 1 :
I
. Ramp Time Units (sec/min/hr)
1 1
: Ramp Settings (1 to 9999 digits)
I 1
I
I
1
SV fmmtmmmmm e e
I 1
L 1 >
Power ON Time

<Initial power on, Ramp value change>

sV
1 I Ramp Activation Zone !
: :
YA R e
1
1
1
1
1
1
1
1
1
! Ramp Time Units (sec/min/hr)
PV when| __!
Power is ON '
1 >
Power ON Time
Y
1 ! Ramp Activation Zone |
1 1
1
Changed SV|- - - S
i
1
]
1
1
1
1
1
: Ramp Time Units (sec/min/hr)
Existing SV -
I
1 .
Point of Change Time

sV
A

Changed SV

Existing SV

i Ramp Activation Zone

1
Ramp Time Units (sec/min/hr)

1
Ramp §ettings (1 to 9999 digits)

Point of Change Time

<8V setting change, Change SV setting with multi SV feature>

© Copyright Reserved

Autonics Co., Ltd.



I 8 Parameter Settings and Functions

Autonics

8.2.6 Soft start
Soft start operates once only when power ON by setting the desired time/unit and MV.
This function does not operate during manual control, stop running, input error
OPEN/HHHH/LLLL. When the related parameter during soft start operation, the changed
parameter is applied including the progressed time.
SEE Parameter | Set range Y Unit
group default
Softstart |, (6EF) 1 10 9999 0 (OFF) -
time
Soft start . . . .
time unit 0: SEC, 1: MIN, 2: HOUR 0: SEC -
0 to 1000 (0.0 to
PID
Heating, 100.0)
Cooling
ON/OFF 0/1000 (0.0/100.0)
Control
Operation _
p PID-PID 1000 to 1000
Soft start (-100.0 to 100.0) 1000 i
MV PID-ON/ | -1000(-100.0), O to (100.0)
Heating& | OFF 1000(0.0 to 100.0)
Cooling ON/OFF- | -1000 to 0 (-100.0 to
PID 0.0), 1000 (100.0)
ON/OFF- -1000/0/1000
ON/OFF (-100.0/0.0/100.0)
8.2.7 Auto/ Manual control

Auto control mode is make temperature reach SV with MV calculated by PID control.
Manual control mode is to make temperature reach SV with user’s defined MV.

. Factory .
Setting group Parameter Set range default Unit
Monitoring Auto-Manual Control 0: AUTO, 1: MANUAL | 0: AUTO -

Note

8.2.7.1

Digital input terminal is set as manual control and external digital input terminal used for
auto/manual control. The parameter setting of Auto/Manual control is not available.

For ON/OFF control, auto/manual control switching is available.
When power turns OFF and ON during auto/manual control, it maintains auto/manual

control.

During auto-tuning and switching to manual control, auto-tuning stops.
During control stop, input break, manual control switching is available.
priority: manual control > STOP > OPEN (input break)

During control operation, auto/manual control switching is available.

During manual control, the other parameter is not to set except H-MV, C-MV, auto/manual

control.

Baseline MV for manual control

When switching from auto control to manual control you can set the initial MV.

AUTO-MV: Controlling with auto control MV as an initial MV for manual control.
PRESET-MV: Controlling with preset manual MV as initial MV.
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@ Note

8.2.7.2

If the baseline MV for manual control is configured to PRESET-M, you can set the initial MV for

. Factory .
Setting grou Parameter Set range Unit
99 P 9 default
. . 0: AUTO-MV, 0: AUTO-
Control Settin Initial Manual MV ' : -
9 1: PRESET-MV MV
MV MV
Auto_MV /\L
(AUto) Preset_ MV
Prau)
0.0% 0.0%
A Point of MV Change Time A Pointof MV Change  Time
Switcht o Switcht s
A A A A
Manual Manual Manual Manual

control starting point

control ending point

<When Auto-MV is set>

control starting point

< When PRESET-MV is set>

control ending point

When re-supplying the power, it controls with the MV which is at the power OFF.

manual control.

Note

Initial MV for manual control

Setting Paramete Set range Factory Unit
group r default
0 to 1000 (0.0 to
Heating, PID 1000) (
Cooling
ON/OFF | 0/1000 (0.0/100.0)
-1000 to 1000
PID-PID | 1160.0 to 100.0)
Control | Preset PID- -1000 (-100.0), 0to | g (9.0 %
Setting Manual , ON/OFF | 1000 (0.0 to 100.0)
Heating&
Cooling ON/OFF | -1000 to 0 (-100.0 to
-PID 0.0), 1000 (100.0)
ONIOFF | 1000/0/1000 (-
ON/OEE | 100.0/0.0/100.0)

When in heating & cooling control mode, a setting between 0.1 to 100.0 will be applied as
heating MV and a setting between —0.1 to -100.0 will be applied as cooling MV.

8.2.7.3

Select SV when auto control switching

When chaning manual control to auto control, set SV as the PV.

In case of input error, OPEN, HHHH, LLLL, it maintains the previous SV.

Setting group | Parameter Set range g:?;ﬁlrty Unit
Control PV transfer 0: OFF, 1: ON 0: OFF -
Operation
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8.2.8

8.2.9

Note

Control output

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

Setting group Parameter Set range gg?;ﬁlrty Unit
Initial Setting ?eatlng/Coollng_Output O SSR, 1: Current -
ype 1: Current

Current output range

When control output is current output, high/low-limit range of current output is selectable one; 4-
20mA or 0-20mA.

. Factory .
Setting group Parameter Set range default Unit
Initial Setting gﬁf‘;‘;‘tgé‘;?l‘;'éng—cu"em 0: 4-20, 1: 0-20, | 0: 4-20 mA

This parameter is available only when control output setting is 1: Current.
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8.3

8.3.1

Note

8.3.2

Analog transmission output

Transmission output is for sub output not for control output. It is available to transmit PV, SV,

heating MV(H-MV), or cooling MV(C-MV) to external device. Only analog value of TMH2/4/A is
available to transmission.

Analog transmission output

The PV, SV, heating MV(H-MV), or cooling MV(C-MV) of TMH2/4/A is transmited as the
converted DC4-20mA analog current to external device.

Setting group

Parameter

Set range

Factory
default

Unit

Analog Output
Setting

Analog Output

0: PV, 1: 8V,
2: H-MV, 3: C-MV

0: PV

too large, output value may be changed.
®=  When transmission output target module is TMHA, only ‘0: PV’ is selectable.

=  When transmitting SV and during RAMP operation, RAMP SV is transmitted by level.

Transmission output target address

Set target address for transmission output.

Transmission output is constant current output. The resistance value of load (over 500Q) is

. Factory .
Setting group Parameter Set range default Unit
Analog Output Analog Output )
Setting Target Oto48 0
Set the address by unit address switch setting of each module as below.
sw
Module o [t |2 |3 |4 |5 |6 |7 [8 |9 |A |B |c |D |[E |F
D*?S 16 |01 |02 |03 |04 [05 |06 |(O7 (08 (09 |10 (11 |12 |13 |14 |15
TMH4/2 )
D”" 32 (17 (18 (19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 (31
TMHA 48 (33 (34 |35 (36 |37 |38 |39 |40 |41 |42 |43 |44 |45 |46 |47
Note
When transmission output target address and using channel address is same, set as ‘0’. (do not
set as the using channel address.)
8.3.3 Transmission output target channel
Set the target channel to transmission output.
Setting group Parameter Set range Factory default | Unit
Analog Output Analog Output 0: CH1, 1: CH2 CH1:0, CH2: 1 )
Setting Target Ch 2: CHS, 3: CH4 CH3:2,CH4: 3
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8.3.4 Current output range
Select high/low-limit range of 4-20mA or 0-20mA for current transmission output.
Setting group Parameter Set range Factory default | Unit
Ana!og Output Analog Output 0: 4-20, 1: 0-20 0: 4-20 mA
Setting Range
8.3.5 Transmission output high/low-limit value

Within the set current output high/low-limit range (4-20mA or 0-20mA), it limits transmission

output range.

Setting
group

Paramet
er

Set range

Factory
default

Unit

Analog
Output
Setting

Full
Scale
Low

Temperat
ure

Referto 8.1.1 InEut type
and range

PV

Analog

Analog scale low-limit value
(Low-limit Scale Value) to
Analog scale high-limit
value (High-limit Scale
Value)

SV

SV low-limit value (SV Low
Limit) to SV high-limit value
(SV High Limit)

H-MV/C-MV

0 to 1000 (0.0 to 100.0)

-200

Full
Scale
High

Tempera
ture

Refer to 8.1.1 Input type
and ranie m

PV

Analog

Analog scale low-limit value
(Low-limit Scale Value) to
Analog scale high-limit
value (High-limit Scale
Value)

SV

SV low-limit value (SV Low
Limit) to SV high-limit value
(SV High Limit)

H-MV/ C-MV

0 to 1000 (0.0 to 100.0)

1350

% Note

When high-limit value and output low-limit value for transmission output are same, it outputs

4mA.
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8.4 Temperature control
8.4.1 Temperature control method
You can choose the type of temperature control method.
Setting Parameter Set range Factory Unit
group default
Heating, . . . -
Cooling 0: PID, 1: ONOFF 0: PID
Initial Control 0: PID-PID
Settin Method i : :
g Heat!ng& 1: PID-ONOFF 0: PID-PID _
Cooling 2: ONOFF-PID
3: ONOFF-ONOFF
8.4.2 ON/OFF control
Controls the temperature by comparing present value (PV) with set value(SV) and turning power
to the load on or off.
Temperature
...................... N TN OrF offset
SV/ N L \Q)N,Hysteresws
e Time()
outou. ____- o O
output OFF o: OFF
{Heating control>
Temperature
................................................................................................. SN_Hysteresis
;HQFF_Offset
Time(t)
Control onN ®: ON
output ofF o: OFF
<Cooling control>
8.4.2.1 Hysteresis/Offset

Hysteresis is to adjust control output ON/OFF point in ON/OFF control mode. ON_Hysteresis
sets the output on point and OFF_Offset sets the off point.

Setting hysteresis too low can result in hunting induced by disturbance (noise, chattering, etc.).
To minimize hunting, set ON_Hysteresis and OFF_Offset values with consideration to the heater
or cooler's capacity and thermal characteristics, the control subject's response characteristics,
the sensor's response characteristics and installation conditions, and other defining factors.

Setting Parameter Set range Factory range
group default
. Temperature H, 1to 100 5

H_eatlng/CooI analog

Peieres Temperatur

Hysteresis Temperature L 1 to 1000 (0.1 to 20 (2.0) e O pf atu
Control 100.0) e: °CI°F,
Operation ) Temperature H, 0 to 100, Analog: %F

Heating/Cool |

: analog S
oing _OFF 0
Offset Temperature L 0 to 1000 (0.0 to
100.0)
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8.4.3 PID control

PID control is a combination of proportional (P), integral (1), and derivative (D) controls and offers
superb control over the control subjects, even with a delay time.

Proportional control (P) implements smooth,

hunting-free control; integral control (1) automatically corrects offsets;

and derivative control (D) speeds up the response to disturbance. Through these actions, PID
control realizes ideal temperature control.

Control Control
output output
(MV) (MV)

100% 100%

Cooling control
(Cooling)

Heating control
(Heating)

0% » 0% >
{Heating control <Cooling control>

(/% Note

Applied method for PID control

= Proportional (P) control : Select PID control and set the integral and derivative time as 0.
=  Proportional integral(PI) control : Select PID control and set the derivative time as 0.

=  Proportional derivative(PD) control : Select PID control and set the integral time as O.

= Multi SV: Use the same PID time constant for the values of SV 0 to SV 3.

8.4.3.1 Proportional band

When present value (PV) is within the Proportional Band (P), the ON/OFF ratio needs to be
adjusted during the proportional period (T). The defined proportional control (time proportional
control) section is called as the proportional band.

Setting Parameter Set range SRy Unit
group default
Tempera temperat
ture H, 1to 999 10 ure: °C/
Control Heating/ Cooling analog )
Operation | _Proportional Band T L 0.9999(0.1 ¢ F,
empera 0 Ato analog:
treL | 999.9) 100(10.0) et
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8.4.3.2 Integral time

MVs from integral and proportional operation become the same when deviation is consistent.
The time taken for the two MVs to match is called the integral time.

Setting group Parameter Set range gg?;ﬁlrty Unit
Control Heating/ Cooling
Operation _Integral Time 010 9999 0 Sec

Note

= Integral control is not conducted if the integral time is set to O.
= Setting the integral time too short can intensify correction movements and cause hunting.

8.4.3.3 Derivative time

In accordance with the deviation of the ramp, the time taken for the MV gained from derivative
operation to reach the MV gained from proportional control is called the derivative time.

Setting group Parameter Set range E:?atucjlrty Unit
Control Heating/ Cooling _
Operation Derivation Time 010 9999 0 Sec

Note

Derivative control is not conducted if the derivative time is set to 0.
8.4.3.4 Control period

If relay or SSR is used to output MV under proportional control, the output is on for a fixed
amount of time (within the control period, as a percentage of the MV) and then remains off for
the rest of the time. The preset period when output ON/OFF takes place is called the
proportional control period.

Control with SSR drive output has a faster response than that of relay output. Therefore, by
configuring a shorter control period, more responsive temperature control is achieved.

Setting Parameter Set range Sy Unit
group default
Relay output: 0.1 to
. . Relay: 200
Initial Setting | Heating/ Cooling _ | 120.0 sec, (20.0) Sec
Control Time SSR output: 1.010120.0 | cop. o 2.0)
sec : :

Note

= |f using heating & cooling control, configure each control period separately for heating &
cooling.
=  When control output setting is 1: Current, control period parameter is not activated.
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8.4.3.5 Offset correction/Manual reset

When selecting P / PD control mode, there are certain temperature differences 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 and the heater capacity. This
temperature difference is called OFFSET. Offset can be corrected using manual reset.

Setting group Parameter Set range 52?;3[3' Unit
Control Operation | Manual Reset 0 to 1000 (0.0 to 100.0) 500 (50.0) %

% Note

®=  Manual reset adjustments based on control results

Under stable control conditions, set the offset to 50% if PV and SV are identical, to over
50.0% if PV is lower than SV, and to below 50.0% if PV is higher than SV.

f —d:\;:\\ o---<~———— Set reset below 50.0.
[
\ y Offset

[
y Offset

SV »

[l Sgt reset over 50.9.
N PV

o

=  Normal deviation correction function is available only when proportional control (P, PD
control). When integral time is set as 0 sec, manual reset parameter is activated.

=  During heating&cooling control, manual reset is not available to set manual.

= During heating&cooling control to standard control, when proportional control (P, PD control)
operates, normal deviation correction function executes with the previous set manual reset
value.
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8.4.4 Auto-tuning

Auto tuning measures the control subject's thermal characteristics and thermal response rate,
and then determines the necessary PID time constant.

8.4.4.1 Auto-tuning start/stop

=  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 channel output LED flashes in 1 sec. intervals. When
auto-tuning finishes, the output LED turns OFF and the parameter set value is also returned
to OFF automatically.

. Factory .
Setting group Parameter Set range —— Unit
Control Operation Auto-Tuning Execute | 0: OFF, 1: ON 0: OFF -

Note
®=  When selecting manual control during auto-tuning, auto-tuning stops.

=  When sensor break error occurs during auto-tuning, auto-tuning stops automatically and the
previous PID value maintains.

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

®=  When auto-turning is in progress, parameters can only be referenced and not altered.

=  During auto-tuning when external digital input function is RUN/STOP or AUTO/MANUAL
and the digital signal inputs or sensor break alarm occurs, auto-tuning stops. (the previous
PID value maintains)

= Auto-tuning is not available in manual control.
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8.4.4.2 Auto-tuning(AT) mode

There are auto-tuning(AT) modes according to base line; TUNE 1 mode (based on SV), TUNE 2
mode(based on SV+TUNE 2 mode deviation value).

=  TUNE 1 mode: Auto-tuning operates based on SV and PID value is calculated.
=  TUNE 2 mode: Auto-tuning operates based on SV+TUNE 2 mode deviation and PID value
is calculated.
°C °C
A A
Auto-tuning time

1
l & N
My >
1
I
)

N AN

Auto-tuning time

& N

A
A

SV 2

1
1
1
1
1
)
¢
1
1
1
' (SV-TUNE2 DV) b
1
1
1
1
1
1
1

N
>

<TUNE1 mode> Time(t)
Setting group Parameter Set range Egggﬁl Unit
Initial Setting Auto-Tuning Mode 0: TUNE 1, 1: TUNE 2 8 ::.—BHE ; -
8.4.4.3 TUNE 2 mode deviation value
Set deviation value for TUNE 2 mode of auto-tuning(AT) mode.

Setting group Parameter Set range 52?;8{,3/ Unit

Temperature 9999 to 9999
. . H, analog n

Initial Setting TUNE 2 DV 0 Digit
Temperature | -9999 to 9999
L (-999.9 to 999.9)

Ex.

When SV is set as 100, and TUNE2 deviation value is set as -10,
auto-tuning with TUNEZ2 operates based on 100+(-10)=90.
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8.5 Alarm output

Alarm output is a relay output that activates irrespective of control output. Alarm output works
when the temperature of the controlled subject exceeds or falls below the preset temperature

range.

Alarm temperature set values consist of absolute temperatures or deviation temperatures,
depending on the alarm output mode.

Alarm output is only for TMH2 or TMHE option module.

8.5.1 Alarm configurations

Alarm output (Alarm) is output terminal and alarm (Event) is for alarm setting by each channel.

One channel is available to set total 4 alarms (Event 1 to 4).

One alarm consists of alarm mode, option, set value, hysteresis, delay time, output address, and

channel settings, etc.

TMH4/2

@ Control CH @ Alarm
CH1 Event 1

CH 2 - Event 2
CH3 g Event 3
CH4 Event 4

® Alarm settings

Mode

Option

Set value
— Hysteresis

Delay time

Output address

Output channel

© Copyright Reserved Autonics Co., Ltd.
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(2) Using TMH2 built-in alarm output

TMH2 outputs built-in alarm when alarm condition occurs. (address: 00, TMH2 alarm output
of the other address is not available.)

Several alarm (Event 1 to 4) is selectable as one alarm output and AND/OR operation is
selectable at TMH2.

TMH2
Alarm settings CH1 Alarm 1
J; Event 1 >
Mode / ORIAND | ™| ouiput
Option Event 2
Set value Event 3 H
Hysteresis E
) Event 4 F=l=-===1 F=1 H
Delay time 1 H
Output address :
Output channel CH2 : Alarm 4
1
Event 1 — >
| ORAND | ™| output
1
Event 2 !
1
Event 3 F-f-=------- '
Event 4

(3) Using TMHE option module alarm output

TMH2/4 is connectable to TMHE option module. (according to address setting)

TMH4 does not have built-in alarm and TMHE option module outputs alarm when alarm
condition occurs by internal communication.

Several alarm (Event 1 to 4) is selectable as one alarm output and AND/OR operation is
selectable at TMHE.

TMH4 TMHE
Alarm settings L CH1 CH2 Alarm 1
Internal
Mode > Eventl Event 1 Eommunication ORIAND ’ | Output |
Option Event 2 Event 2
| Setvalue |
. Event 3 Event 3
| Hysteresis |
Delay time Event 4 [SE A E
| Output address | :
Qutput channel CH3 CH4 =
Event 1 Event 1
Event 2 Event 2
Event 3 Event 3 Alarm 8
Event 4 Event 4 OR/AND -| Output |

Note

Several alarm (Event 1 to 4) of TMH2 is selectable as one alarm output of TMHE and AND/OR
operation is selectable at TMHE.
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8.5.2 Alarm output mode
Select the desired alarm operation.
Setting group Parameter Set range Factory default Unit
Event Setting Event Mode Refer to the 1:AL-1 -
below table.
Mode |Name Alarm operation Description
0: OFF |- — No alarm output
OFFA 3-*-'-AON OfF 3-*-‘-AON 7 If deviation between PV
Deviation SV PV Py SV and SV as hlgh limit is
1: AL-1 | high-limit looe e | soe 1ooT higher than set value of
alarm High deviation: High deviation: deviation temperature, the
Set as 10°C Set as -10°C alarm output will be ON.
onfHy oFF onfHgore | If deviation between PV
Deviation ﬁ @ @ ﬁ and SV as low limit is
2:AL-2 |low-limit e 100 looc 1100 higher than set value of
alarm Lower deviation: Setas | Lower deviation: Set | deviation temperature, the
10T as-10T alarm output will be ON.
onfry o gHfoN If deviation between PV
Deviation ﬁ Q ﬁ and SV as high/low limit is
3:AL-3 | high/low- o 100 leoc higher than set value of
limit alarm Lower deviation: Set as 10C, deviation temperature, the
High deviation: Set as 20C alarm output will be ON.
Deviation orF gH T ON Fryorr If deviation between PV
high/low- B Q Py and SV as high/low-limit is
4: AL-4 | limit 90'c 100 120 higher than set value of
reverse Lower deviation: Set as 10C, deviation temperature, the
alarm High deviation: Set as 20C alarm output will be OFF.
orF yH ¥ on o gH¥on
Absolute o A A A If PV is higher than the
5:AL-5 |value high- goT  100T oot 110°C absolute value, the output
limit alarm Alarm absolute value: | Alarm absolute value: |will be ON.
Setas 90T Setas 110C
~onthy  oFF T oNRHGoFF
Absolute ﬁ Q @ ﬁ If PV is lower than the
6: AL-6 |value low- goc 100 to0c  110°C absolute value, the output
limit alarm | Alarm absolute value: | Alarm absolute value: |will be ON.
Setas 90T Setas 110C
) Loop break It will be ON when it
7: LBA -
alarm detects loop break.
Sensor It will be ON when it
8: SBA |break — detects sensor
alarm disconnection.
9 HBA Ereeztlfr _ It will be ON when CT
’ detects heater break.
alarm
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8.5.3

Alarm output option

Users can select the desired alarm output options.

Each alarm (Event 1 to Event 4) is able to set individually.

Setting group Parameter Set range Factory default Unit
. Refer to the )
Event Setting Event Type below table. 0: AL-A -
Setting | Mode Description
0 AL-A | Standard alarm If itis an algfm condition, aIarm output is ON. If it is a clear
alarm condition, alarm output is OFF.
. If it is an alarm condition, alarm output is ON and maintains
. _ x1 1
1: AL-B | Alarm latch ON status.
First alarm condition is ignored and from second alarm
Standby condition, standard alarm operates.
2:AL-C «2 When power is supplied and it is an alarm condition, this first
sequence 1% Lok
alarm condition is ignored and from the second alarm
condition, standard alarm operates.
Alarm latch and If it is an alarm condition, it operates both alarm Iat_ch and
. standby sequence. When power is supplied and it is an
3: AL-D | standby sequence o e R
1 alarm condition, this first alarm condition is ignored and from
the second alarm condition, alarm latch operates.
First alarm condition is ignored and from second alarm
standb condition, standard alarm operates.
4: AL-E andby When re-applied standby sequence and if it is alarm
sequence 2 .
condition, alarm output does not turn ON.
After clearing alarm condition, standard alarm operates.
Basic operation is same as alarm latch and standby
sequencel. It operates not only by power ON/OFF,
Alarm latch and : :
. but also alarm set value, or alarm option changing. When re-
5:AL-F | standby sequence : s -~
> applied standby sequence and if it is alarm condition, alarm
output does not turn ON.
After clearing alarm condition, alarm latch operates.

> 1. Condition of re-applied alarm latch, alarm latch and standby sequence 1, alarm latch and
standby sequence 2, standby sequence alarm: Power OFF, digital input is supplied as event

reset function.
> 2. Condition of re-applied standby sequence alarm: Power ON, changing SV, changing

parameters for alarm (output mode, option, set value), switching STOP mode to RUN mode.

Note

= |f alarm operation is set as LBA, SBA, HBA, AL-C, AL-D, AL-E, AL-F modes are not
displayed.

B 06
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Ex.

In case of SV: 100°C, alarm output operation mode: AL-3(deviation high/low-limit alarm), alarm
option: AL-E(standby sequence 2),

(high/low-limit deviation temperature: 10°C, alarm output hysteresis: 5°C)

Temp. A
High-limit 110CF---A=--=g---->~-\---- fo-=z---"""-- I
deviation temp. l Hysteresis

TOBC feeeformmmprmrrmesmrs s Yoo/ foe

i |

SV: 100cH | |

| |

| |

| |

|

|

|

|

I . Hysteresis

Low-limit 90CF - - -
deviation temp.

_______ r

No alarm output Alarm output

| |
| |
| |
| |
I |
| |
| |
| |
| i
| |
95°C|\ - R — - S
| |
| |
| |
| |
| |
| !
i i Time
)

[N S P

|
>
|
|
|

Alarm output operates from the second alarm condition not the first alarm condition.

8.5.4 Alarm SV

You can set alarm output activation values. According to the selected alarm operation,
configuration parameters (AL[J.H/AL[].L) will be activated for each setting.

Fact
Sl Parameter Set range ory | unit
group defa
ult
Deviation alarm: -F.S. to F.S of the input
. Event High type
Event Settin . 1550 | -
v g Event Low Absolute value alarm: Display range of
the input type

Note

Changing the alarm operation or options resets the settings to the highest or lowest values that
will not trigger output in the new mode.
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8.5.5

Alarm output hysteresis

At “8.5.2Alarm output mode”, “H” from alarm operation represents the alarm output hysteresis. It

is used to set an interval between alarm outputs ON/OFF period.
When PV is over or below the alarm output set value, alarm output turns ON and OFF according
to the set hysteresis. When input value varies around the set value, alarm output turns ON

frequently. To set hysteresis prevents frequent alarm outputs.

=il Parameter Set range SOy Unit
group default

Temperature H temperat

' lto1l 1

analog 0100 ure: °C/

Alarm Setting | Alarm Hysteresis °F,
0.1to
Temperature L 100.0 1(0.1) analog:
Digit

Note

8.5.6

Alarm output hysteresis applies to heater break alarm (HBA) in the same manner.
This parameter does not appear when loop break alarm (LBA), or sensor break alarm

(SBA) is selected.

Alarm output delay time

Alarm output delay can be set to prevent false alarms caused by erroneous input signals
resulting from disturbances or noise.

With a preset delay time, alarm output does not turn on for the preset duration. Instead, the
concerned alarm indicator on the front will flash in 0.5 sec. intervals.

Alarm output ON delay time (Alarm ON Delay Time): Based on the occurring point of alarm
output, it waits for the set delay time and checks alarm output condition. When the condition
is meet the alarm output, the output turns ON.
Alarm output OFF delay time (Alarm OFF Delay Time): Based on the releasing point of
alarm output, it waits for the set delay time and checks alarm output condition. When the
condition is meet the alarm output, the output turns OFF.

Temp. 1

Alarm set

— [oon
iHyster'esws @ OFF

» Time
Not setting delay ©ON t—i ‘ﬁi ‘—i
alarm output ¢ . . 1 : :
ION Delay | IOFF Delay ' OFF Del
Setting delay time, ON lq—;EPe i lgﬂbDelay Paniallt <
alarm output OFF No alarm
Setting group Parameter Set range 52213[3/ Unit
. Event ON Delay Time 0 to 3600 0 Sec
Event Setting .
Event OFF Delay Time 0 to 3600 0 Sec

B w08
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8.5.7

Set relay format for alarm output.

Note

Alarm output method

= N.O. (Normally Open): At normal status, relay is open. When alarm occurs, it is closed.
= N.C. (Normally Closed): At normal status, relay is closed. When alarm occurs, it is open.

Setting group Parameter Set range 52?;3[3' Unit
Event Setting Alarm NO/NC 0: NO, 1: NC 0: NO -

Front indicator operation

8.5.8

Setting Occurring alarm Alarm output PTG |_nd|cator
operation
OFF Open 1 OFF
N.O.
ON Close H ON
OFF Close [0 OFF
N.C.
ON Open H ON
Alarm output target address
Set alarm output target module address.
. Factory .
Setting group Parameter Set range default Unit
Event Setting Alarm Qutput 00, 49 to 64 00 .

Target

For using TMH2 built-in alarm output, set the address by unit address switch setting as ‘0’.

Set the address by unit address switch setting of TMHE unit address as below.

SW
Module

TMHE

64

49 |50 |51 |52

53 |54

57 |58 |59 |60 |61

62 |63
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8.5.9

Set alarm output target.

Note

Alarm output target channel

Setting group Parameter Set range 52?;3[3/ Unit
. Event Output 0: Alarm 1 to ]
Event Setting Target Ch 7 Alarm 8 0: Alarm 1 -

For TMH2 heatingé&cooling control, alarm 1, and alarm 2 executes for cooling control output. It
does not set as alarm output.

8.5.10

Select alarm output logic operation (OR/AND).

Alarm output logic operation

. Factory .
Setting group Parameter Set range default Unit
Common Alarm Logic 0: OR, 1: AND 0: OR -

Note

This parameter is able to set only when TMH2 and using built-in alarm output (alarm output

target address: 00).

f 10
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8.5.11

Note

Loop break alarm(LBA)

Diagnoses the control loop by monitoring the control subject's temperature changes and sends
out alarms if necessary.

=  Loop break alarm ON conditions: For heating control, heating&cooling control and control
output 100% MV or MV high-limit value (MV high limit), when PV does not increase over
LBA detection band (LBA Band) during LBA monitoring time (LBA Time), or when PV does
not decrease below LBA detection band (LBA Band) during control output MV is 0% or MV
low-limit value (MV low limit) during LBA monitoring time (LBA Time).

=  Loop break alarm ON conditions: For cooling control, and control output 0% MV or MV low-
limit value (MV low limit), when PV does not increase over LBA detection band (LBA Band)
during LBA monitoring time (LBA Time), or when PV does not decrease below LBA
detection band (LBA Band) during control output MV is 100% or MV low-limit value (MV low
limit) during LBA monitoring time (LBA Time).

Common causes of LBA output ON

=  Sensor error (disconnection, short)
= External controller error (magnet, auxiliary relay, etc.)
=  External load error (heater, cooler, etc.)

= Misconnections and disconnections of external network.
If it is not as sensor break/HHHH/LLLL, during auto-tuning/manual control/control STOP/ramp
function operation, loop break alarm does not operate.

LBA Alarm output

Type monitoring
: Standard alarm Alarm latch
time

Alarm reset, changing control output

operation mode, setting LBA monitoring OFF OFF

time/detection band as 0

o . Maintains present | Maintains present
Changing input correction value, SV

Reset alarm status alarm status
Changing MV, stopping control, running OFF Maintains present
auto-tuning alarm status
Occurring sensor break alarm, HHHH,
ON ON

LLLL

Set alarm output operation mode (Alarm Mode) as loop break alarm (LBA) and you can use loop
break alarm.

When executing auto-tuning, LBA detection band (LBA Band) and LBA monitoring time (LBA
Time) is automatically set based on auto-tuning value.

In case of auto-tuning/manual control/control stop, LBA does not operate.
When alarm reset input, starting point of LBA monitoring is reset.

© Copyright Reserved Autonics Co., Ltd.
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8.5.11.1 LBA monitoring time
You can set the LBA monitoring time to check changes in the control subject's temperature.
Automatically setting with auto-tunning.
= Regardless of alarm operation (including LBA monitoring time as “0”), after running auto-
tuning, the integration time x2 value is saved automatically.
(If SV is out of the range of auto setting, it is set as max. or min. value of auto setting.)
®= |t maintains the present SV except changing input type, re-running auto-tuning, LBA
monitoring time manual setting.
= Auto setting range: 0020 to 9999
. Factory .
Setting group | Parameter Set range R Unit
Event Setting LBA Time 0000 to 9999 0 Sec
8.5.11.2 LBA detection band

You can set the minimum value of deviation change to decrease during LBA monitoring time.
Automatically setting with auto-tunning.
= Regardless of alarm output operation mode (Alarm Mode) (including LBA monitoring time
“0”), integral timex2 is saved automatically after auto-tuning.
(when set value is out of auto setting range, it set max./min. value of auto setting range.)
= Set value maintains except input type changing, auto-tuning reply, LBA monitoring time
manual setting.
=  Auto setting range
Temperature L: 20 to 1000 (2.0 to 100.0°C/°F)
Temperature H: 0002 to 010.0 (°C/°F)
Analog: 2 to 100(0.2 to 10.0%F.S)

Setting Parameter Set range Factory Unit
group default
I'emperature 0 to 999 >
Event Temperature | 0to 9999 (0.0 to o
Setting LBA Band L 999.9) 20 (2.0)
Analog %8_(1);)00 (0.0t 2(0.2) %F.S.

B2

© Copyright Reserved Autonics Co., Ltd.




Autonics 8 Parameter Settings and Functions I

Ex.

For heating control(cooling control), when control output MV is 100%(0% for cooling control) and
PV is not increased over than LBA detection band (LBA Band) during LBA monitoring time (LBA
Time), or when control output MV is 0%(100% for cooling control) and PV is not decreased
below than LBA detection band (LBA Band) during LBA monitoring time (LBA Time), alarm
output turns ON.

Tempe- o 1gp A A
rature monitoring time 1 1 monitoring ime monitoring time ! 1 _monitoring time ' monitoring time 1 1
G < > > < S<i > !
sV : : : : ' ' e
| : : : |
LBA detection. 2% : g :
band ' ' '
1 1 : : 1 1 :
Cam-d 1 1 1 1 1 1 1 )
output MV A | LBA | : LBA : : | LBA
" invalid ! Lo invalid ' ! ' invalid
100% NI D . SR
! : r\v\/ : \/\l
0% - . — : : : : > Time
Loop break | - s
alaim .
LBA @ @ @ ® ® ® @ O]
(LBA)
Control start | \when control output MV is 100%, PV is increased over than LBA detection band
to @ [L BAE] during LBA monitoring time (LBA Time).
@ to @ The status of changing control output MV (LBA monitoring time is reset.)

When control output MV is 0% and PV is not decreased below than LBA detection
@t ® band (LBA Band) during LBA monitoring time (LBA Time), loop break alarm (LBA)
turns ON after LBA monitoring time (LBA Time).

@to®@ Control output MV is 0% and loop break alarm (LBA) turns and maintains ON.

@ to ® The status of changing control output MV (LBA monitoring time is reset.)

When control output MV is 100% and PV is not increased over than LBA detection
® to @ band (LBA Band) during LBA monitoring time (LBA Time), loop break alarm (LBA)
turns ON after LBA monitoring time (LBA Time).

When control output MV is 100% and PV is increased over than LBA detection band
@ to (LBA Band) during LBA monitoring time (LBA Time), loop break alarm (LBA) turns
OFF after LBA monitoring time (LBA Time).

to @ The status of changing control output MV (LBA monitoring time is reset.)

© Copyright Reserved Autonics Co., Ltd. 113 I



I 8 Parameter Settings and Functions Autonics

8.5.12

Sensor break alarm

You can set the controller to send out an alarm when a sensor is not connected or disconnected
during temperature control.

Sensor break can be confirmed through an external alarm output contact, such as a buzzer or
similar means.

Setting alarm output mode (Alarm Mode) as SBA will activate sensor break alarm.

Note

8.5.13

Note

Alarm output option can be set to standard alarm (AL-A), or alarm latch (AL-B).

Heater break alarm

When using a heater to raise the temperature of the control subject, the temperature controller
can be set to detect heater disconnection and send out an alarm by monitoring power supply to
the heater.

Heater disconnection is detected by the controller using a current transformer (CT), which

converts the current to the heater to a specific ratio (CT ratio, 1000:1) for monitoring. If the
heater current value (CT-A) measured by the CT is less than the heater detection set value
(Alarm Low_CH), the heater break alarm will activate.

R GT
— [ 0
EEIAS
®
Current transformer(CT) |,=,| Controller
=2 ()
[ ° NN
‘V‘V‘V
Heater
Heater =
<Controlling 1-phase heater> <Controlling 3-phase heater>

Select the module address and CT terminal no. for connecting CT using heat break alarm.

In this case CT which is connected the same address module is available. When CT input
additionally is required for 3-phase load, etc, use the CT input option module(TMHCT).

One channel is available to set total 4 alarms (Event 1 to 4). For using 3-phase load, set two
events as heater break alarm for 3-phase heater break detection.

When control output of temperature controller turns ON, heater break detection executes.

When it turns OFF, it does not detect even though heater break.

= |tis available only for Relay, SSR drive output models not for the current output model.

= When control output ON time is min. 250ms (1 sec. for TMHCT module), it does not detect
current.

= |tis recommended to use the dedicated Autonics current transformer (CT).

= Alarm output option is selectable among standard alarm (AL-A), alarm latch (AL-B).

N 14
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8.5.13.1 CT address
Set the module address which has connected CT for heater break alarm.
. Factory .
Setting group Parameter Set range E— Unit
Event Setting CT Target 0, 65to 80 0 -
For using the CT of TMH2/4, set the address as ‘0.
Set the address by unit address switch setting of TMHCT unit address as below.
sw
Module |0 1 2 3 4 5 6 7 8 9 A B C D E F
TMHCT 80 (65 |66 |67 |68 |69 |70 |71 |72 |73 |74 |75 |76 |77 |78 |79
8.5.13.2 CT input
Set CT input for heater break alarm.
. Factory .
Setting group Parameter Set range default Unit
TMH2 0:CT1t0 3:CT4
Event Setting CT Input TMH4 0:CT1t0 3:CT4 CH1: CT1 -
TMHCT | 0: CT1to 7: CT8
8.5.13.3 Heater break detection set value

Set the alarm output value (Alarm Low_Ch) as the reference value for heater break detection.

Set value calculation

: Heater break detection set value = {(Heater current value for normal operation) + (Heater
current value for heater break)}/2

Setting group Parameter Set range 52?;8[3/ Unit
. 0 (OFF),
Event Setting Alarm Low 1t0 500 (0.1 to 50.0) 0 (OFF) A
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Ex.

For operating 1-phase 1 heater unit (heater capacity: 200VAC, 1Kw, 5A), normal operation
heater current value is 5A, and heater break current value is OA. The set value is (A +
0A)/2 = 2.5A. When the measured heater current value is below the set value 2.5A for

heater break detection, it considers heater break and alarm outputs.

Current output
Heater

o : o o
1KW : AC200V
cT
Brake :
H

For operating 1-phase 2 heater units (heater capacity: 200VAC, 1Kw, 5A), normal operation
heater current value is 10A (5Ax2 units), and, if one heater break, heater current value is
5A. The set value is (10A + 5A)/2 = 7.5A. When the measured heater current value is below

the set value 7.5A for heater break detection, it considers heater break and alarm outputs.
Current output

Heater —_—
o . O O

1KW=2 : AC200V

B 16
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=  For operating 3-phase 1 heater unit (heater capacity: 200VAC, 2Kw, 10A) with delta
connection, normal operation heater current value is 17.3A(V3 x 10A).

When heater breaks as below, min. heater current value is 10Ax v/3 x ? =15A .

reak 0A
Y r—

3-phase heater

>

200VAC
T
q Y —1sa ¥ 200VAC
M A
200VAC

cT2
AA <154 v
Y

When heater breaks as below, min. heater current value is 10Ax v/3 x \% = 10A.

3-phase heater
— 10A

Break * A

200VAC
T '
q > IA"A\ < 17.3A 200VAC

200VAC
cT2

AN ~10A Y
M

In these cases, the set values (normal operation heater current value +heater break heater
current value)/2) are (17.3+15)/2=16.1A, (17.3+10)/2=13.65A and set as 16.1A. When the
measured heater current value is below the set value 16.1A for heater break detection, it

considers heater break and alarm outputs.
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=  For operating 3-phase 1 heater unit (heater capacity: 200VAC, 2Kw, 10A) with star

connection, normal operation heater current value is 5.8A (1/v3 x 10A).

When heater breaks as below, min. heater current value is 10AX \/ig X ? = 5A.

Break\ 0A
3-phase 200VAC
heate
cT1 l 200VAC
m « 5A
Ik A
200VAC
cT2
AA < 5A \|r \ 4

\
M

3
>

When heater breaks as below, min. heater current value is 10AX \/% X ¢2_§ = 5A.

< 5A

T A
S-phase 200VAC
heat
cT1 l 200VAC
T M < 5A
M) A
200VAC
cT2
{eak M a v
\

IV

In these cases, the set values (normal operation heater current value +heater break heater
current value)/2) are (5.8+5)/2=5.4A and set as 5.4A. When the measured heater current
value is below the set value 5.4A for heater break detection, it considers heater break and

alarm outputs.
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For operating 3-phase 1 heater unit (heater capacity: 200VAC, 2Kw, 10A) with V connection,

normal operation heater current value is 10A.
When heater breaks as below, min. heater current value is 10Ax % = 5A.

CT1

3-phase heater

A «~ 5A
™ x4

200VAC

200VAC

e M)
When heater breaks as below, min. heater current value is OA.

3-phase.heater ?\1/-\1 < 10A
M\ T A
200VAC
= 104 * 200VAC
T2 200VAC
Break ’AA‘ 0A ¢ !

In these cases, the set values (normal operation heater current value +heater break heater
current value)/2) are (10+5)/2=7.5A, (10+0)/2=5A and set as 7.5A. When the measured
heater current value is below the set value 7.5A for heater break detection, it considers
heater break and alarm outputs.
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8.5.14

8.5.15 Operation example for alarm output

Alarm output deactivation

Available only if alarm output option is set to alarm latch or alarm latch and standby sequencel,
alarm latch and standby sequence2. It can be set to turn OFF alarm output when alarm output is
ON, alarm output conditions have been removed, or an alarm output deactivation signal that is
greater than the minimal signal band is received. (However, alarm output deactivation is

unavailable when alarm conditions remain in effect.)

Digital input terminal is available to use alarm output deactivation function.

Note

®=  For detailed information on digital input terminal (DI), refer to 8.9 Digital input .
= After deactivating the alarm output, it will function normally for the next alarm output

occurrence.

(1) Absolute value high-limit alarm, Deviation high-limit alarm

Temperature‘
High-limit Alarm Setting /\

(Absolute Value™ ,
or Offset Value) [ :_ ________

I

Power On » :

I

I

Time
(o) ﬁ ’ﬁ r
Standard Alarm OFF
Al Latch on
arm Latc OFF . . . . . ®ON
ON ﬁ ’ﬁ r
Standby Sequence OFF QOFF

Alarm Latch and ON
Standby Sequence CFF

Alarm Reset Signal

ON
Alarm Latch OFF

—-
ON : S
OFF

Minimum

ignal a'and I-I'
L

Alarm Latch and ORN |
Standby Sequence FF !

XHYS: hysteresis

C
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(2) Absolute value low-limit alarm, Deviation low-limit alarm

Temperature ‘.
Low-limit Alarm Setting_ ~ THys
(Absolute Value™
or Offset Value)
Power On »
- Time

Standard Alarm ON
OFF

Alarm Latch &M
OFF

@®ON

!
ﬁ OOFF

Standby Sequence ON
OFF

Alarm Latch and O
Standby Sequence (FF

— Minimum

1

Alarm Reset Signal O_[\f : Signal: Band " :
OFF —‘J, I. . ' .

|

1
Alarm Latch O :
OFF

Alarm Latch and OM
Standby Sequence CiFF

]

XHYS: hysteresis
(3) Deviation high/low-limit alarm

Power Failure (Power OFF Point)l iPower On (restore) Point

Temperature ‘
High-limit Alarm :

Setting »f----- Cromooo- \ —————————— 74--—-_\,\__ _________ _741'____ ______ L HYs
| | "
Setting Value » ! : - - : L A -

Low-limit Alarm ,__/___;________|_>\_____%___;______| __________ L_o_n
Setting ! |

1

]

|

Power On p

ON

Standard Alarm

Alarm Latch OM 1
OFF I

f| S

|

i

Standby Sequence O_N t
OFF

Alarm Latch and ON T
Stanby Sequence OFF i &

'
| |
Alarm Reset Signal ON : : Il
!

[f

OFF

Alarm Latch O_N
OFF

Alarm Latch and ON
Standby Sequence fF

XHYS: hysteresis
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(4) Deviation high/low-limit reverse alarm

Power Failure (Power OFF Point) Power On (restore) Point

Temperature ‘ J

1
High-limitAlarm  f-——---- /‘_——\g ————————————— TR T T T T T TPTA TN T H
igh-limi > /—\\ HYS

Setting : ! : | /: |
Setting Value P f---7=-------- Hink Sttt - 4N St A
| L | | \ |
-limi T T ;
Lowl|m|ts/;|t?i;“g1 »7/]'_____:_ ______ J___\’_\;%f____{______:___v____'_____:___ ~ T Hys
| | 1 | | 1 ! !
| ! 1

I
|
Power On » | | |
'
|

1 I
: ' ; - Time
| | 1 1 !
| | 1 1 :
Standard Alarm CN ¥ :
CFF 0 ! i \ l
. I | | | | |
T T ™
Alarm Latch =™ 1 : | i | : i y : : i
OFF | ! | I 1 1 i | : 1
p— 1
Standby Sequence ON f ? ? t : : ®ON
OFF

Alarm Latch and ON
Standby Sequence CFF

- i_}_. OOFF

oN
OFF

Alarm Latch ON I :
CFF y !

1

l

1

Alarm Latch and O
Standby Sequence CFF _t

XHYS: hysteresis

Alarm Reset Signal

(5) Deviation high/low-limit alarm (hysteresis is duplicated)

Power Failure (PowerOFF Point) Power On (restore) Point

Temperature A

High-limit Alarm .
Setting

Setting Value »

Low-limit Alarm
Setting

Power On »

Standard Alarm ON

Alarm Latch ON
QOFF

ON
Standby Sequence
¥ Sequenceoer

Alarm Latch and ON QOOFF
Standby Sequence(FF

Alarm Reset Signal ON
QFF

Alarm Latch OnN

OFF

Alarm Latch and OMN
Standby Sequence CFF

XHYS: hysteresis

I 122 © Copyright Reserved Autonics Co., Ltd.



Autonics

8 Parameter Settings and Functions I

8.6

8.6.1

8.6.2

8.6.3

8.6.4

Note

Monitoring

Control output MV monitoring

Monitors and displays the present control output MV.

Heating MV monitoring

Displays the current heating MV during heating control or heating and cooling control. Users
may manually adjust the MV to control the temperature.

Setting . Factory .
group Parameter Display range default Unit
Monitoring Heating_MV %8 (1);)00 (0.0t - %

Cooling MV monitoring

Displays the current cooling MV during cooling control or heating and cooling control. Users may
manually adjust the MV to control the temperature.

Setting . Factory .
group Parameter Display range default Unit
Monitoring Cooling_MV 2(;[8 é;)OO (0010 - %

Heater current value monitoring

A feature that monitors and displays the current of a heater (load) being controlled by control
output.

Setting Factory
group default

- CT1/2/3/4_Heater Current 0to 500 (0.0t0 50.0) | - A

Parameter Display range Unit

The current value of a heater (load) is measured and displayed through the current transformer.
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8.6.5

8.6.6

CT input value monitoring

Displays the measured current value via current transformer (CT) by each CT input terminal.

Setting - Factory )
group Parameter Display range e Uil
CT1/2/3/4/5/6/7/8_Heater
Current 0.0to 50.0 A

CT input value indicators channel
The indicator of TMHCT turns ON by the input value of CT.

Indicator tatus | CT input
LED 1 LED 2 PWR (green) |ON
D (D (red) ON (40.1 to 50.0A)
PWR LED 1 |(red) ON (30.1 to 40.0A)
(D (D) (red) ON (20.1 to 30.0A)
(red) ON (10.1 to 20.0A)
(D (D (yellow) —
(yellow) ON (40.1 to 50.0A)
(D (D |LED 2 |(yellow) ON (30.1 to 40.0A)
(yellow) ON (20.1 to 30.0A)
(D D (yellow) ON (10.1 to 20.0A)

Set at LED 1: CT Input Value Indication Lampl / LED 2: CT Input Value Indication Lamp2.
SEinE Parameter Set range RIS Unit
group default

CT Input Value Indication 0: CT1, 1: CT2, 0 CT1
Common Lampl 2: CT3, 3: CT4,

CT Input Value Indication 4 CT5, 5 CT6, 1 CT2

Lamp2 6: CT7,7:CT8 -

B 124
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8.7 RUN/STOP

Users may run or stop control output by force while in Run mode.

The STOP command stops the control output. Alarm output, other than control output, maintains
the values as set in the alarm output setting at the point of STOP.

This feature can be enabled by configuring parameters. The digital input terminals (TMH DI-1,

DI-2 or TMHE) can be assigned to the run/stop feature.
Note

=  Modifications on RUN/STOP are allowed even when in open state. The STOP status will
remain in effect after shutting down the controller and powering it back on.

=  When STOP is in effect, MV based on the control output at the point of STOP (Stop.MV) is
displayed, and continues to be displayed even if a sensor break occurs.
®=  The run/stop setting remains in effect after turning power back on.

8.7.1 STOP, Control output

This sets the control output value upon a STOP. With ON/OFF control, select between 0.0 (OFF)
and 100.0 (ON). In PID control, you can directly choose MV within a range of 0.0 to 100.0.

Setting Paramete Set range Factory Unit
group r default
0 to 1000 (0.0 to
Heating, PID 100.0) (
Cooling
ON/OFF 0/1000 (0.0/100.0)
-1000 to 1000
Control PID-PID (-100.0 to 100.0)
ontro
Setti Stop MV _ PID- -1000 (-100.0), 0to | 0(0.0) %
etting Heatin
A 9 | ON/OFF 1000 (0.0 to 100.0)
Cooling | ON/OFF- | -1000 to 0 (-100.0 to
PID 0.0), 1000 (100.0)
ON/OFF- -1000/0/1000
ON/OFF (-100.0/0.0/100.0)

Note

=  When set to STOP, the preset MV is used for output ignoring the MVs from ON/OFF control
and PID control.
®=  For heating&cooling control, cooling MV is set as -.

8.7.2 STOP, Alarm output
Enable or disable alarm output upon a stop.

= CONTINUE: Alarm output operates normally.

=  OFF: Alarm output ceases along with a stop under all conditions. (However, reverting to
Run mode after a stop in alarm latch or alarm latch and standby sequence restores the
alarm output to the previous state.)

; Factory .
Setting group Parameter Set range default Unit
. 0: CONTINUE, 0:
Control Setting Stop Alarm Out 1: OFF CONTINUE | -
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8.8 Multi SV

Multi SV function allows users to set multiple SVs and save each setting in SVO0 to SV3. User
can change Multi SV number or select desired SV using external DI (Digital Input, DI-1, DI-2)
terminal.

This feature supports up to four SVs which can be independently configurable.

8.8.1 Number of multi SVs

You can set the number of Multi SVs. Select the number of Multi SVs from the controlled subject.

Setting group Parameter | Setrange 52?;3[3' Unit
Operating Multi SV 0: 1EA, 1: 2EA, 2: 4EA | 0: 1EA -
Set value Number of multi SVs

1EA SV-0

2EA SV-0, SV-1

4 EA SV-0, SV-1, SV-2, SV-3,

8.8.2 Multi SV No.

You can select the SV to desired control. The SV No. selection range varies according to the
number of multi SVs.

. Factory .
Setting group Parameter | Set range default Unit
Operating . 0: SV-0, 1: SV-1, Qv )
(Control operation) Multi SV No 2:SV-2,3: SV-3 0:-SV-0

% Note

When setting digital input as Multi SV, Multi SV No. parameter does not set by communication.
The set value is changed by digital input terminal input.

8.8.3 Multi SV

Designate the value of each SV for Multi SVs.

. Factory .
Setting group Parameter | Set range default Unit
Operating SV-0to SV- | SV low limit to SV Temperature: °C, °F
: A 0
(Control operation) 3 high limit Analog: Digit
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8.9 Digital input

8.9.1 Digital input target address

Set module address for receiving digital input signal.

. Factory .
Setting group Parameter Set range default Unit
Option Setting
(Digital input setting) DI Target 0491064 0

When setting as ‘0’, TMH2 uses internal digital input and TMH4 does not use digital input.

Set the address by unit address switch setting of TMHE as below.

SW
Module

0 1 2 3 4 5 6 7 8 9 A |B c |D

TMHE

64 |49 |50 |51 |52 |53 |54 |55 |56 |57 |58 (59 |60 |61

62 |63

8.9.2 Digital input terminal

When send the signal to the external digital input terminal, the settings of the digital input
[]_Func parameter will perform. When powers on, it will activate after checking the digital input

terminal.
. Factory .
Setting group Parameter Set range default Unit
0: OFF, 1:STOP,
- ; Digital Input 2: AL-RESET ]
Digital Input Setting 1/2/3/4/5/6/7/8 Func | 3: Manual, 4: Multi-SV 0: OFF -
5: Remote SV
Set value Description
OFF No function.
If the digital input terminal is shorted, the stop feature will perform, but to
STOP o .
change run/stop through communication will not perform.
If digital input terminal is shorted, the forced deactivation of alarm output will
AL-RESET perform, but to deactivate the alarm output through communication will not
perform.
If digital input terminal is shorted, the manual control feature will perform,
Manual o .
but to change auto/manual control through communication will not perform.
By combinational logic of the digital input, it is possible to select multi SV
Multi-SV NO. (SV-0 to SV-3), but it is not possible to select multi SV NO. through
communication.
If digital input terminal is shorted, the remote SV feature will be on and the
Remote SV terminal is opened, it will be off. To change RSV function parameter through
communication will perform.

Note

AND condition. (except Multi-SV)
=  When operating digital input terminals at the same time, it operates as the priority of control

operation.

If digital input terminals setting are same, it operates at OR condition and releasing is at
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duplicated, it operates sequentially by terminal input signal order.

Multi SV (Multi-SV) is selectable only at digital input 1/2.
In the case one of DI-1 or DI-2 being set for Multi SV, SV-0 is selected as the SV if the
terminal's external contact signal is off and SV-1 is selected if the signal is on.

If both DI-1 and DI-2 are configured for Multi SV, you can select the SV using combinational

For AL-RESET function, it operates by rising edge signal of terminal input. If setting is

logic of the terminals. If changes multi SV from 4 to 2, the DI-2 will be automatically turned

off. If changes multi SV from 4 to 1, both DI-1 and DI-2 will be turned off.

DI-1 DI-2 Multi SV NO
OFF OFF SV-0
ON OFF Sv-1
OFF ON SV-2
ON ON SV-3

= Multi SV parameter will be activated only if Multi SV is more than 2.

B s
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Error

The controller diagnoses input signals for errors and displays messages accordingly. These
messages inform the user of device problems. Once the cause of the error is solved (sensor
connected/return to display range), the error status is released and the device continues to run
normally.

8.10

=  The following conditions may result in errors. When an error occurs, the display LED at the
front flashes at 0.5 second intervals.

* The sensor input is higher than operational temperature range.
* The sensor input is lower than operational temperature range.
* Input sensor is disconnected or not connected.

Note

When power is on, or in standard control or heating mode, the controller outputs 0% if
HHHH is displayed and 100% if LLLL is displayed.

=  When power is on, or in standard control or cooling mode, the controller outputs 100% if
HHHH is displayed and 0% if LLLL is displayed.

= |n heating and cooling mode, when power is on or in standard control, heating output is 0%
and cooling output is 100% if HHHH is displayed; heating output 100% and cooling output is
0% if LLLL is displayed.

= Qutput priority in manual control: Heating (Cooling) MV > Stop_MV > Sensor Error_ MV
= Qutput priority in auto control: Stop_MV > Sensor Error_MV > Heating (Cooling)_MV

8.10.1 Sensor error, MV

This feature sets control output when a sensor open error occurs. Users can configure ON/OFF,
MV settings, etc.

Ignores MV by ON/OFF control or PID control, and sends out a control value based on the

defined MV.
Setting Paramete Set range Factory Unit
group r default
0to 1000 (0.0 to
Heating, PID 100.0) (
Cooling
ON/OFF | 0/1000 (0.0/100.0)
Control Sensor 0(0.0) o
Setting Error MV PID -1000 to 1000 . 0
Heating& (-100.0 to 100.0)
Cooling -1000/0/1000
ON/OFF 1 (100.0/0.0/100.0)
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8.11 Parameter reset
This option resets all parameters in memory to factory defaults.
. Factory .
Setting group Parameter Set range default Unit
Communication Setting Parameter Initialize YES, NO NO -

Note

If selecting "Yes", all parameters will be reset and temperature control will be by factory default.

However, communication parameters are not reset.
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9 Simple Error Diagnosis !

9.2

Simple Error Diagnosis

Error display
. Sl Disconnected input sensors Out of temperature range
Indicator
PWR (red) ON
CHO (red)** Flash (for 0.5 sec in turn)
Communication Outputs '30000 (high-limit)’,

output (decimal)

Outputs '31000' '-30000 (low-limit)'

DAQMaster Displays 'OPEN'

Displays 'HHHH (high-limit)',
'LLLL (low-limit)'

X 1. The applied CH LED indicator flashes.

Trouble shootings

(1) LED indicators flash (for 0.5 sec. in turn), or external device displays
OPEN

Check input sensor setting.
Disconnect the power and check the input connection.

If input is connected, disconnect the input wiring from the temperature controller and
short the + and - terminals. Power the temperature controller and check if the external
device displays the room temperature. If it does not display the room temperature and
continues to display HHHH or LLLL, the controller is broken. Please contact our
technical support. (input type is thermocouple)

(2) Output does not operate normally.

Check that CH indicators for control output operates normally.
If CH indicators for control output does not operates, check the parameter settings.

If CH indicators for control output operates, remove the control output connector and
check the output.

(3) External device receives no-response or abnormal data.

Check the communication converter (SCM-38l, SCM-US48l or SCM-US, sold
separately).

Do not install communication converter line and AC power supply lines.
Use different communication converter power and temperature controller power.

Indicates damage to internal chip by strong noise. Please contact our technical support.
Locate the source of the noise device countermeasures.

(4) Communication does not work between TMH and external device

Check the communication converter power and connections.
Check the communication settings.
Check the temperature controller and external device connections.
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10 Comprehensive Device Management Program
(DAQMaster)

10.1 Overview

DAQMaster is a comprehensive device management program that can be used with Autonics
communication supporting products.

DAQMaster provides GUI control for easy and convenient management of parameters and
multiple device data monitoring.

B DacMaster Pro ==t = e )
e R e b e———— |
=
= | =

Prpe——
-
-
o e
o -

& oz

| scmwras condg Rame Address Status
B 9 msam coms Connected &
'. e 1 Hodbuspaster 870,31 Connected

"-

Delete Al Select Al Delete the selected item(s)
o Device ‘ddress Source TagHame Type  WW Readiode Unk  Cakulation
B standard Tag (0)

A advenced Tea (0}

Note

For more information, visit our website (www.autonics.com) to download "DAQMaster user
manual’.
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10.2

Features

(1) DAQMaster Pro Version Feature

Data Base

Database managing system (Access, MySQL, SQL Server, Oracle, SQLite) turns
information into database in real-time, making creation and management of database
easier.

Real-time Logging

At the set cycle and condition, real-time log file is generated in CSV file.

Modbus Device Editor

You can add the any modbus devices which are not supported at DAQMaster to set
and monitor the property and I/O.

OPC Client

Itis Interface method for better compatibility among application programs based on
OLE/COM and DCOM technology of Microsoft. It provides industry standard
mechanism for communication and data conversion between client and server.
DDE Client

It supports communication (IPC) among process embedded in Microsoft Window
system, allowing application programs to share and exchange information. This
function uses shared memory and provides a common protocol (instruction set and
message format) to application programs.

(2) Features

Multiple Device Support

Simultaneously monitor multiple devices and set parameters. Simultaneously connect
units with different addresses in a single device. Multiple RS-232 ports are available for
communications using Modbus remote terminal unit.

Device Scan

In cases of multiple units (with different addresses) connected together, the unit scan
function automatically searches for units.

Convenient User Interface

Freely arrange windows for data monitoring, properties, and projects. Saving a project
also saves the screen layout.

Project Management

Saving data as a project file includes added device information, data monitoring screen
layouts, and I/O source selection. When you open the project file, the last state of the
saving moment will be loaded. Organizing project list makes managing project files
easier.

Data Analysis

Performs grid and graph analyses of data files (*.ddf ) using data analysis feature of
DAQMaster. Saves grid data in .rtf, .txt, .html, or .csv files in Data Grid.

Monitoring Data Log

When monitoring, data log files can be saved in either DAQMaster data files (.ddf) or
CSV (.csv) files. Open files saved in .csv format directly from Microsoft Excel. Define
log data file naming/saving rules and destination folders to make file management
convenient.

Tag Calculation Editing

Read tag value is available to calculate the set formula for the desired value.

Print Modbus Map Table Report

Print address map reports of registered Modbus devices. Modbus map table reports
can be saved in html (*.html) and pdf (*.pdf) formats.

Multilingual Support

Supports Korean, English, Japanese, and Simplified Chinese. To add a different
language, modify the files in the Lang folder rename, and save.

Script Support

Uses the Lua Script language and deals with different I/O processes for individual
devices.
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10.3 Connect device

Can check Mac address, save/copy parameter, use user parameter group and set the others.

(1) Connection: add unit

1st Select the device you want to communicate in the "Supported Device List" tab on the upper
left side of the window.

(For the supported device list, refer to user manual for DAQMaster)

pported Device List

[search Deviee [Q
| | name Function
E.‘ - IF Senes ~
3 a
= R- THD Temperature/Humidity Contraller
T ‘ Tk4 General-Purpose Temperature Contraller
‘ ™2 2-CH Modular Type Temperature Controller

1

4-CH Modular Type Temperature Controller

TMH Controller 2-Channel Module

paloid

TMH Controller 4-Channel Module

TMH Controller Analog InputfOutput Module
TMH Contraller Communication Module

TMH Controller CT Input Module

TMH Controller Event Input/Output Module
LCD Display Temperature Controller

Dual PID Control Temperture Controller

2nd Right-click the name of device you want to add to your system, select [Add to My system] to
open “DAQ interface” window.

upported Device List

|Sea|'-:h Device | Q

Name Function
- I- Heres

1517 20148 pag.o

Temperature/Humidity Controller
General-Purpose Temperature Controller
2-CH Modular Type Temperature Controller
4-CH Modular Type Temperature Controller
TMH Controller 2-Channel Module

TMH Controller 4-Channel Module

TMH Controller Analog Input/Output Module

TMH Controller Communication Module

&,
odule
8= Add to My system
JE Expand Al tfOutput Module
== Collapse All contraller

Dual PID Control Temperture Controller
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3rd Select RS-232 or TCP/IP in opened “DAQ interface” window and click [Confirm].
Select RS-232 for the ladderless communication module (TMHC-22LE) and TCP/IP for the
Ethernet communication module (TMHC-22EE).

TMHC - DAQ Interface >
Mew DAQ Interface Added DAQ Interface
R5-232 R5-232 - COM3S
TCR/IP R5-232 - COM1
R5-232 - COM1
(84 Cance

4th If you click RS-232 or TCP/IP on the device added in the "My System" window, current
information of communication port is displayed in the "Property” window. Set the correct
communication specification. When clicking each item, can change the setting value.

4+ ¥ | property

Add Del Change View +

Name Address Status H| General

E R5-232 COM5 Name
5] ModBus Master FRTU, 3, | Information
=1 Bi| Configuration
£ ,i THHC Autonics (mEa Search Port List Auto Search
TMHC-22LE-  Disconnect B[ Communication Port | COMS=VCPO

Baudrate 9800
Check Parity MNone
Stop Bit 2

Bit Per Byte 8
Hardware Mone
Software None
DTR Control Disable

RN (@

RTS Flow Control Disable
Byte Time 0
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5th To add a unit (address), select the device in “My System”, right-click and select “Add” or
click the [Add] button in the upper tab.

Add Del Change View ~

MName Address Status
= RS-232 COMS Disconnect

=} ModBus Master FRTU, 3, 1 Digconnect

Scan Unit Address...
Read All Unit Parameters
Copy Parameters...

Print Modbus Map Table...
Edit /O Script

6th Select the unit address set in the device, double-click or click the [>] button to add it and

click [OK].
Add Unit - TMHC *
Use All Use None Max Device :99

Devicelist ~ |i Used Device Model
_ A ]

ooom s Wk

[y
(=]

11
12
13
14
15
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7th If you click [OK], can check the unit (Address 1) added under the device of my system. If
you want to add multiple identical devices, click [Add] to add them.

Add Del Change View ~
Hame Address Status
= R5-232 COM5 Disconnect

Iél ModBus Master FTU, 3, 1 Disconnect
o
Z-  TMHC Autonics (JEA

1 TMHC-221 E- Disconnect

8th Click [Connect] to connect the device. Can check status of connection on “My system”.

=

Connect Log

View Log
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9th For scanning and connecting control/option modules of TMHC, click [Scan] in “Use Module

Note

List“.

Module List

Module Hame

l'|I

TMH2/4

L
R
Thue

| [V [ | P, | P
2

e
LR

Tdan

g

Elun
I
m

3
a

Unit Range

1~16

33~48

45~64

65~30

|Scan| Initialize Delete ReadAll

Address Module Module Name

Version

If [Scan] is not activated, click the [Disconnect] to disconnect and re-connect the module.

3

Run Log

View Log
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(2) Connection: unit scan

1st Same orders 1st to 4th of ‘10.3 Connect device - (1) Connection: add unit’.

2nd Click [Connect] on the tool bar to connect. Can check connection status on the “My system”
window.

Leg View Log

3rd When the device is connected, right-click the device name in "My System" and select [Unit
Address Scan].

Add Del Change View ~
Hame Address Status
= RS-232 COMS Connected
5 7] ModBus Master RTU,3,1  Connected
é ?ﬁi ™HC  Autonics (D EA
L " Del
Add

 Scan Unit Address... |
Read All Unit Parameters
Copy Parameters...

Print Modbus Map Table...
Edit I/0 Script

4th  When the "Unit Scan" window appears as below, set the range of the unit address to be

scanned and click [Start Scan]. The scanned units on the left side and the other searched
units on the right side are listed

Scan Unit - TMHC X |[scan unit - TMHC x|
o | senunt ‘
S W e v s ‘
I

5

|

Scanned Unit 0

Other Scanned Unic 0

5
No. Address Model

No. Address Model

Version No. Address Model

Other Scanned Unit 0

Version No. Address Model
1 TMHC 22LE- SW:101, HW 100
2 TMHC-22LE- SW:101, HW:100
3 TMHC-22LE- SW:101, HW: 100

Version

Version

@

oK Cancel
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5th Check the unit you want to add from the list and click [OK]. It will be automatically added as
shown below and it will be displayed as "Connected"

Add Dl Change View -
Name Address Status
=[] rs-232 COMS Connected
& ] ModBusMaster RTU,3,1  Connected
p— |
\5 2= TMHC —  Autonics (D EA
== =
A1 | TMHC-22LE-  Connected

6th Refer to the 9th step of ‘10.3 Connect device - (1) Connection: add unit’ for the
control/option module connected to TMHC for scanning and connection method
(ﬁ Note

For more information, visit our website (www.autonics.com) to download "DAQMaster user
manual”
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10.4

Set parameter

Can set the parameters of the device with DAQMaster

1st To set the parameters via DAQMaster, need to read the parameters of the connected unit. In
"My System" window, right-click the name of the device and execute [Read All Unit

Parameters], or right-click the unit address to execute [Read All Parameters].

My System

= ModBus Master

S = .{'" TMHC = Autonics
Del
Add
Scan Unit Address. ..

Read All Unit Parameters
Copy Parameters...

Print Modbus Map Table...
Edit I/O Script

Add Del Change
Name Address
=] R5-232 COoMs

RTU, 3,1

R X MySystem
View - Add Del Change
Status Name Address
Connected =t RS-232 COMS
Connected =] ModBus Master RTU, 3,1
(DEA B E § e T Autonics
m
1 = TMHC-22LE-
Del
Change

Parameter Mask Settings...
User Group Settings...
Read All Parameters

Save Parameter Values...

Connect

View -

Status
Connected
Connected

(1) EA

Connected

2nd When the reading is completed, the parameter can be checked in the "Property” window

and settini iarameter is iossible.

THMHC => 1
2
Device Name TMHC
Unit Address
Model TMHC-22LE-
DAQ Repeat Interval 1000 msec
Frame Interval 40 msec
User Unit Name
Version HW @ 100, 5W @ 101
Bit Per Second 115200 [E]
Parity Bit MOME E]
Stop Bit 2 E]
Response Waiting Time 20 ms
Communication Write EMAEBLE [E]
Parameter Initialize MO E]
Bit Per Second Q500 E]
Parity Bit MOME E]
Stop Bit 2 E]
Response Waiting Time 20 ms
B e - v

B2
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10.5 Mac address
Check Mac address of Ethernet module (TMHC-22EE) via DAQMaster.
(Mac address is the network address for Ethernet communication)
1st Connect the TMH device with the DAQMaster to check the Mac address.
2nd Find the Mac address [Property - Mac Address] on the right side.
Property
TMHC >> 1
B Communication Setting 3
B Communication Setting 4
DHCF
IP Address 1
IF Address 2 124
IF Address 3 103
IF Address 4 251
Subnet Mask 1 255
Subnet Mask 2 255
Subnet Mask 3 255
Subnet Mask 4 a L
Default Gatewayl 210 1
Default Gateway2 124
Default Gateway3 103
Default Gatewayd 1
Ethernat Com Write Enable
MODEBUS TCP Port Number 502
B| MAC Address
B| User Group
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10.6

Save parameter

If can not connect multiple models to the DAQMaster at the same time so can not use the
parameter copy function, save the settings of a specific device as file and utilize it later.

1st Connect the TMH device which parameters are saved.

2nd Click [Read All Parameters] of the unit device which parameters are saved or [Read All Unit
Parameters] of TMH at My System.

My System o x
Add Del Change View ~ Add Del Change View ~
Name Address Status Name Address Status
Ef RS-232 comeg Connected E RS-232 COM33 Connected
© ModBus Master ~ RTU,3,1  Connected B ModBus Master RTU,3,1  Connected
- —
{ ™™H4 AUTONICS (1 EA MH | rira
- Del
Ly
Del Add
Change
9 Scan Unit Address...
Parameter Mask Settings... Read All Unit Parameters
User Group Settings... Copy Parameters...
Read All Parameters Print Modbus Map Table...
Save Parameter Walues... Edit /O Script
Connect
—

3rd Select TMH at My System and right-click to select [Copy Parameters] and Parameter Copy
dialog appears.

Del Change View ~

Name Address Status
[ RS-232 ComMag Connected
% ModBus Master RTU,3,1  Connected

=
Del
Add

Scan Unit Address.
Read All Unit Parameters
Copy Parameters...

Print Modbus Map Table...
Edit I/O Script
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4th Right-click the unit which parameters are saved and select “Parameter Select’. The
parameter values of the unit is loaded at the right side of the dialog.

Copy Parameters - TI

Unit List
1, TMH4-N2RB

Version ‘

Save TMH4-NZRE  SW:100, HW: 100

Monitoring -

ch 1 CH1 N

SW:100, HW:100

Select Parameter i 100.0

Auto-Manual Control AUTO
Channel CH1
Run Stop RUM
Multi SV No Sv-0
SV-0 Setting Value 100.0 °C

Channel CH1
Auto-Tuning Execute OFF
Heating Proportional Band |10.0 °C

Control Operation

Heating Integral Time 05EC

Heating Derivation Time 0 5EC

Marnial Dacat

5th Click [Save] to save parameters in *.prx file.

.| Copy

Unit List

1, TMH4-N2RB

Version Result =
SW:100, HW:100

Open Sawve TMHAMNZRE SW:100, HW: 100
Monitoring
Channel CH1
sV 100.0

»

EI

m

Auto-Manual Control ALTO
Operationg

Channel CH1
Run Stop RUM
Multi SV No S0
SV-0 Setting Value 100.0 °C

‘D

(]

Control Operation

Channel CH1
Auto-Tuning Execute QFF
Heating Proportional Band | 10.0 °C

(<]

Heating Integral Time 0 SEC

Heating Derivation Time 0 5EC

Mariial Dacat BN N B

Close
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10.7

Copy parameter

To connect the several same model units at once, you can copy the parameters. You can copy
the saved parameter file or the parameter settings of the unit to be copying (standard unit) to the
other unit to be copied (target units).

(1) To copy the saved parameter file,
1st Same orders 1st to 3rd of the “10.6 Save parameter” values.

2nd Check the units to be copied (target unit) at the check box of the left side of the dialog.

3rd Click [Open] and select the file parameter saved to load the file on the right side of the

screen.
r
™ |
| Copy. Open Save TMHC-22LE- SW:101, HW:100 |+
| 1, TMHC-22LE- SW:101, HW:100 Bit Per Second 115200 E] |
Parity Bit NOME E]
Stop Bit 2 (=]
Response Waiting Time 20 ms
Communication Write EMABLE E] |
Parameter Initialize NO E |
!
it Per Second 9600 = |
Parity Eit NOME [+]
Stap Bit 2 =
Response Waiting Time 20 ms
Communication Write EMABLE E]
Parameter Initialize MO E]
Protocol 2 MODBUS (=]
|
A

Close
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4th Click [Copy] to copy the parameters. “Copying data” message appears on the right.
C——————— | .
Pa L
() 5] Copy Open Save TMH4-N2RE  SW: 100, HW: 100
Unit List Version Result

] 1, TMH4-NZRB | SW:100, HW:100

Copying data.

01 H4»>1: 12/31

5th When copy process is complete, “Copy Completed!* message appears.
Click [OK]. Copy is finished.

(-l ) .;J.(OW Open Save TMH4HN2RE  SW:100, HWw: 100

Unit List Version Result
[7] 1, TMH4-N2RB SW:100, HW:100 | OK

g Data

Close
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(2) To copy the parameter settings of the unit to be copying (standard) to the
other unit to be copied (target),
1st Same orders 1st to 3rd of the ‘10.6 Save parameter’ values.

2nd Check the units to be copying (standard) and to be copied (target) at the check box of the
left side of the dialog.

3rd Right-click the unit to be copying (standard) and select “Parameter Select”. The parameter
values of the unit is loaded at the right side of the dialog.

! Copy Parameters - TMHC — [m] X
s .| Copy. Open Save TMHC-22LE- SW:101, HW:100
] 1, TMHC- Bit Per Second 115200
(6 1, M Select Parameter Parity Bit ONE %
Stop Bit 2 E]
Response Waiting Time 20 ms
Communication Write EMABLE =]
Parameter Initizlize NO E]
Bit Per Second 3600 E]
Parity Bit NONE E]
Stop Bit 2 =
Response Waiting Time 20ms
Communication Write ENABLE E]
Parameter Initizlize NO E]
Pratocol 2 MODBLS [=]
v

Close

4th Click [Copy] and copy is progressing.
“Copying data” text appears at the right side of the dialog.

[ B Copy Parameters - T

.| Copy Open Save TMH4N2RE SW:100, HW:100

Copying data.

on B2

Close

|
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5th After completing copy, ‘Copy Complete!’ dialog box appears. Click [OK] and copy is finish.

o e 2] copy Open Save TMH4NZRE SW: 100, HW: 100

Unit List Version Result
1, TMH4-NZRE SW:100, HW:100 oK

g Data

Close
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10.8 User group parameter

This feature is able to set the frequently used paramters to the user parameter group. You can
quickly and easily set parameter settings.

The parameters set to the user group are configured sequentially and consecutively in TMHC, so
it can improve efficiency of communication with the master device via batch read/write process.
For the information about communication address, refer to manual for communication.

10.8.1 Control/Option/Ethernet communication module
1st Connects device and scan using modules by refering to ‘10.3 Connect device’.

2nd After reading parameter, run UserGroup parameter at “User Group” of the lowermost

“Property’”.
Property o x
TMH4 >> 1
~

Channel CH1 E]

DI Targets 45 E]
Digital Input 1 Func AL-RESET E]
Digital Input 2 Func OFF E]
Digital Input 3 Func OFF E]
Digital Input 4 Func OFF E]
Digital Input 5 Func OFF E]
Digital Input & Func OFF E]
Digital Input 7 Func OFF E]
Digital Input 8 Func OFF E]
Bit Per Second 9600 E]
Parity Bit MNONE E]
Stop Bit 2 E]
Response Waiting Time 20 ms

Communication Write EMABLE E]
Parameter Initialize MO E] =
\UserGrowp |
UserGroup UserGroup [
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3rd Select the parameter to add the user group and double-click it or click [>]. Set the user

group number (1 to 30) and click [OK].

Parameter User Group Setting

1 ;
Parameter No.
P] ode e RO Y

Heating MV
Cooling MV B
CH1 Auto-Manual Control 4
CH2

CH3
CH4

User Parameter
CH1 5V
CH2 5V

WM

3 Channel

4| category
Monitering
Cperating
Control Operation
Initial Setting
Control Setting
Alarm Setting

CH2 Heating MV
CH2 Cooling MV

X

ter List
RfW

Address

1003

Option
Commaon

10 Menitering

Ok Cancel

= User group setting menu

No | Item Describes
1 Station Displays unit address.
2 Model Name Displays model name of the device.
3 Channel In case of multi channel model, displays channel number.
In case of none channel model, displays ‘NONE’.
4 Category Displays parameter category.
Displays device parameters as list.
5 Parameter List Select the parameter to add the user group and double-click it or click
[>].
Displays the registered parameters for user group parameter as list.
No.: Order of user parameter in device.
6 User Group . User: User parameter name of device.
Parameter List | Address: User parameter address of device.
Select the parameter to delete the user group and double-click it or
click the [<] button.
7 Clear Delete all the set user group parameter.
Ok Apply the set user group parameter to module.
9 Cancel Close the dialog window.
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10.8.2 PLC ladderless communication module

1st Connects device and scan using modules by refering to '10.3 Connect device’.

2nd Click [User Group Parameter Setting] to open “User Group Parameter Setting“ window.

Module List

Module Name Unit Range
= =
- ™MH2/4 1~16
= m
=3 -
g4 e
—
2o TMHE 49054
CH]
— ]
== § HCT 6580
fretedell

Use Module List

Scan Initialize Delete ReadAll
Address HModule HModule Name Version

‘ User Group Parameter Setting ‘
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4th After adding all parameter you want, click [Ok] to set user group parameter.

3rd Double click the parameter name in “Parameter list” to add the parameter.

User Group Parameter Setting

UserGroup Parameter List

Total UserGroup Parameter Number : 4

Station33 : TMHA-42AE (0)
Station49 : TMHE-82RE (0)

/Avaiizble Add Parameter Number : 60 Erw
No. User Parameter R/W
- Stationl: TMH4-N2C (4)
1 CHisv R/W
2 CH25V R/W
3 CH2 Heating MV R/W
4 CH2 Cooling MV R/W

Station1 : TMH4-N2C

Parameter List

Station33 : TMHA-42AE

Station49 : TMHE-82RE

Parameter Parameter Parameter

CH1(129) CH1(18) Operationg(16)
CH2(129) CH2(18) Common(6)
CH3(1290) CH2(18) 10 Monitoring(1)
CH4(129) CH4(18)

Common(6) Common(6)

=

10 Monitoring(30)

]

10 Monitoring(17)

It can be executed only in the connected state.

Ok Cancel

User Group Parameter Setting

UserGroup Parameter List

Total UserGroup Parameter Number : 6(M;
|Available Add Parameter Mumber : 58

N W

Stationl : TMH4-N2C

Parameter List

Station33 : TMHA-42AE

Station49 : TMHE-82RE

No. UserParameter
- Stationl : TMH4-N2C (6)
CH1 sV
CH2 5v
CH2 Heating MV
CH2 Cooling MV
CH3 Dot
CH4 Unit
Station33 : TMHA-42AE (0)
Station49 : TMHE-82RE (0)

1
2
3
4
5
6

R/W

Parameter
= 10 Monitoring(20)

CH1 Present Value
CH2 Present Value
CH3 Present Value
CH4 Present Value
CH1 Dot

CH2 Dot

CH3 Dot

CH4 Dot

CH1 Unit

CH2 Unit

CH3 Unit

CH4 Unit

CH1 Set Value
CH2 Set Value

CH3 Set Value
CH4 set Value

CH1 Heating MV
CH2 Heating MV
CH3 Heating MV

>

Parameter
CH1(18)
CH2(18)
CH3(18)
CHA(18)
= Common(6)
Bit Per Second
Parity Bit
Stop Bit

Respense Waiting Ti...
Communication Write

Parameter Initialize
10 Monitoring(17)

Parameter
= Operationg(16)

Common(6)
10 Monitoring(1)

CH1 Alarm Logic
CH2 Alarm Logic
CH3 Alarm Logic
CH4 Alarm Logic
CHS Alarm Logic
CHE Alarm Logic
CH7 Alarm Logic
CHS8 Alarm Logic
CH1 Alarm NO/NC
CH2 Alarm NO/NC
CH3 Alarm NO/NC
CH4 Alarm NO/NC
CHS Alarm NO/NC
CHE Alarm NO/NC
CH7 Alarm NO/NC
CHS Alarm NO/NC

It can be executed only in the connected state.

User Group Parameter Setting menu

Iﬁl : Delete all parameter

: Hide/Show parameters / E : Delete selected parameter /

X For more information about user group parameter, refer to user manual for communication.
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