TCD210177AC Avtonics

Modular 2/4-Channel PID
Temperature Controllers
with Screw Connector
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For your safety, read and follow the considerations written in the instruction
manual, other manuals and Autonics website.

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

Features

[Common]
« Easy maintenance with detachable body and base terminal

« Power supply and communication with expansion connectors (up to 32 units)

[TMH2/4 Series (Control Module) ]
« Multi-channel (2-channel/4-channel) input and output control: Expandable up to 32
units (64-channels/128-channels)

+ 50 ms high-speed sampling rate and £0.3% measurement accuracy

« Simultaneous heating and cooling control function and auto/manual control mode
(patent: Korea Patent Registration 10-1624105)

[TMHA (Analog Input / Output Option Module) ]
+ 4 channels, various input types/temperature ranges/transmission outputs

+ 50 ms high-speed sampling rate and £0.3% measurement accuracy

[TMHE (Digital Input / Alarm Output Option Module) ]
« 8digital inputs / 8 alarm outputs

[TMHCT (CT Input Option Module) ]
« 8CTinputs

[TMHC (Communication Modules) ]
« Allows connection of control modules and option modules to master devices

« Connect up to 32 control/option modules per communication model

[€ ;SA.s C€ EAL

Ordering Infor

Thisis only for refere
For selecting the spe:

mation

nce, the actual product does not support all combinations.
cified model, follow the Autonics website.

H Control module

T M HO - © 2 6 0
© Channel © Control output
2:2 channels R: Relay output
4:4 channels S: SSR drive output
© Alarm output C: Selectable current or SSR drive output

2: Alarm output 1/2 (2 channels)
4: Alarm output 1/2/3/4 (2

channels)
N: None (4 channels)

O Module type

B: Basic module

E: Expansion module

+ Since the expansion module is not supplied with
power/comm. terminal. Use it with the basic

A module.

H Option module
Model Input Output
TMHA-42AE | Temperature sensor /Analoginput 1to4 | Transmission output (0/4-20 mA) 1to4
TMHE-82RE | Digital input 1to 8 Alarmoutput 1to 8
TMHCT-82NE | CTinputlto8 -

Bl Communication module
Model Connection type Protocol
TMHC-22LE R$422, RS485 Modbus RTU3 PLC Ladderless

communication

TMHC-22EE Ethernet (10/100baseT) Modbus TCP

DAQMaster

« DAQMaster is comprehensive device management program. It is available for
parameter setting, monitoring.
« Visit our website (www.autonics.com) to download the user manual and the program.

Specifications

B Control module
Model TMH2 [TMH4
No. of channels 2 channels |4 channels
Sampling period 50 ms (2 channels or 4 channels synchronous sampling)

Input specification

Thermocouple, RTD, Analog (refer to 'Input Specification’)

+0.0-50.0A (primary current measurement range)

CTinput + CT ratio: 1/1,000, « Measurement accuracy: £5% F.S. £1 digit
« Connectinput
ON: < 1kQ, OFF: = 100 kQ
Digital input + Solid state input B
Residual voltage: < 0.9V,
Leakage current: < 0.5 mA
+ Outflow current: = 0.3 mA perinput
Control type Heating, cooling, heating & cooling: ON/OFF, P, PI, PD, PID control
«Relay: 250 VAC~ 3Ala
mechanical life cycle: = 10,000,000 operations,
Control output electrical life cycle: = 100,000 operations
+SSR: 12 VDC= 3V, < 20 mA
« Current®:DC 4 - 20 mA or DC 0- 20 mA (Load: < 500 Q)
250VAC~3Ala
Alarm output Mechanical life cycle: = 10,QO0,000
operations
Electrical life cycle: = 100,000 operations

Communication

Modbus RTU

« Thermocouple /RTD: 1 to 100 (0.1 to 100) °C/°F

TR +Analog: 1 to 100 digit
Proportionalband |- Thermocouple /RTD: 1t0999 (0.1 t0 999.9) °C/°F
(P) +Analog: 0.1 t0 999.9 digit

Integral time (1)

010 9,999 sec

Derivative time (D)

010 9,999 sec

Control period (T)

« Relay output, SSR drive output: 0.1 to 120.0 sec
« Selectable current or SSR drive output: 1.0 to 120.0 sec

Manual reset

0to 100 (0.0 to 100.0) %

Insulation type

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

Unit weight
(packaged)

«Basic module: ~ 178 g (~ 251 g)
« Expansion module: = 173 g (~ 246 g)

01) When the control output i
input terminals is not avai

s set to the current output, the heater current value monitoring function through the CT
lable.



H Option module

Communication Setting

Model TMHA-42AE
No. of channels 4 channels M Interface
Sampling period 50 ms (4 channels synchronous sampling) Module Control Option Communication
Input specification | Thermocouple, RTD, analog (refer to 'Input Specification') TMHA,
Transmission output | DC 4 - 20 mA or DC 0-20 mA (Load: < 500 Q) Series TMH2/4 TMHE, TMHC-22LE | TMHC-22EE
Communication Modbus RTU TMHCT =
. Double insulation or reinforced insulation (mark: @, dielectric strength Modbus RTU,
Insulation type between the measuring input part and the(povver part: 1kV) ¢ Protocol Modbus RTU PLC Ladderless Modbus TCP
Unit weight ~161g(~234g) Comm. method |Rs485 RS422,Rs4gs | ohermet
(packaged) & & ’ (10/100BaseT)
32 units (address: 01 to 32) 16 units Control module 16 units, option
Model TMHE-82RE TMHCT-82NE Maximum « 16 unitsin case of r each module 16 units per each
No. of channels 8 points 8 points connection connecting TMHC module gqeodule modu[e )
- Digital input T (address: 01 to 16) (32 units in total)
input

Input specification

« Connect input
ON: < 1kQ, OFF: = 100 kQ
+ Solid state input
Residual voltage: < 0.9V,
Leakage current: < 0.5 mA
« Outflow current: = 0.3 mA perinput

+0.0-50.0 A (primary current
measurement range)

« CT ratio: 1/1,000

« Measurement accuracy: +5%
F.S. £1digit

Alarm output

250 VAC~ 3Ala,

« Mechanical life cycle:
< 10,000,000 operations -

« Electrical life cycle:

Synchronization

type Asynchronous -
Connection ;
- Two-wire half duplex
Comm. effective

< -
range <800m

Comm. speed (parameter)

4,800 /9,600 (default) / 19,200 / 38,400 / 115,200 bps

10/100 Mbps

Response time

51099 ms (default: 20 ms)

=< 100,000 operations Start bit 1 bit (fixed) -

Communication + Comm. terminal: RS485, « PC loader: TTL « Protocol: Modbus RTU, Data bit 8 bit (fixed)
Doub\e_ insulation or rginforc_ed Parity bit None (default) , Odd, Even -
Insulation type 'SQfgﬂéﬁ‘ﬁgémﬁﬁf;ﬁfgﬂﬁng . Stop bit 1bit, 2 bit (default) -
input part and the power part: 1 kV) EEPROM life cycle « TMH2/4, TMHC-22LE: = 1,000,000 operations (Erase / Write)

Unit weight
(packaged)

~166g(~239g) ~ 148g(~221g)

« Other models: Not applicable

Bl Communication module

+ When changing the setting value related to communication interface, reboot the device for normal operation.

« Itis recommended to use Autonics communication converter. Please use twisted pair wire, which is suitable for

RS485 communication.

M Address

Model TMHC-22LE TMHC-22EE

COM1 + Connection type: RS422 /RS485 | o Ethemnet Set the communication address with the communication address setting switch (SW1,

: + Protocol: Modbus RTU, ype: default: 1) and communication address group switch (SW2, default: +0, TMH2/4 series).
Communi PLC Ladderl (10/100baseT)
-cation [COM2 adderiess « Protocol: Modbus TCP

communication SW1

PC loader |TTL (Protocol: Modbus RTU) X
T Double insulation or reinforced insulation (mark: [], dielectric strength Series 0 |1 |2 3 |4 |56 |7 |8 9 |A B |C D |E |F
- between the measuring input part and the power part: 1 kV) EI:% 16 lo1 02 103 oz los los lo7 los o9 |10 |11 |12 |13 14 |15
( . d‘(‘:e'fd) ~147g(~219g) ~129g(~200g) TMH2/4 (=
P g |;|+16 32 |17 |18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 |31
B Common TMHC 16 01 |02 |03 [04 |05 |06 |07 |08 [09 [10 [11 [12 [13 14 |15
Powersupply"” 24VDC= TMHA 48 |33 |34 |35 |36 |37 |38 |39 |40 |41 |42 |43 |44 |45 |46 |47
Allowable voltage 90 to 110% of rated voltage TMHE 64 149 |50 |51 |52 |53 |54 |55 |56 |57 |58 |59 |60 |61 |62 |63
range _ TMHCT 80 |65 |66 |67 |68 |69 |70 |71 |72 |73 |74 |75 |76 |77 |78 |79
P?werConsumptlon = SW {for max. load). — . - + When connecting TMHC and TMH2/4 to master separately, communication address can be duplicated, but if they
Display type None- parameter setting and monitoring is available at external devices communicate with master at the same time, communication address must not be duplicated to avoid error.

Memory retention

~ 10 years (non-volatile semiconductor memory type)

Insulation resistance

100 MQ (500 VDC== megger)

Dielectric strength

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

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

Vibration directi

irection for 2 hours
Noise immunity Square shaped noise by noise simulator (pulse width 1 ps) 0.5 kV
?er:‘nb;::;ture -10to 50 °C, storage: -20 to 60 °C (no freezing or condensation)
Ambient humidity |35 to 85%RH, Storage: 35 to 85%RH (no freezing or condensation)
Accessory Expansion connector: 1, module lock connector: 2
Protection structure |IP20 (IEC standard)
Approval CE s [€ FAL

01) The control extension/option/communication module uses the power voltage from the control basic module.

(use address TMHC: 1 to 16, TMH2/4: 17 to 32)



Input Specifications Unit Descriptions

B Input type and range
The setting range of some parameters is limited when using the decimal point display.

Input type gg::rtnal a':fl:% Input range (°C) Input range (°F)
K (CA) 1 K(CA).H -200 to 1,350 -328 to 2,463
0.1 K (CA).L -200.0 to 1,350.0 | -3280 to 2463.0
100 1 J(C).H 200 to 800 328 to 1472
0.1 J(I9).L -200.0 to 800.0 -3280 to 1472.0
E(CR) 1 E(CR).H -200 to 800 -328 to 1472
0.1 E(CR).L -200.0 to 800.0 -328.0 to 1472.0
T(C0) 1 T(CC).H -200 to 400 -328 to 752
0.1 T(CC).L -200.0 to 400.0 -328.0 to 752.0
Thermo B (PR) 1 B (PR) 0 to 1,800 32 to 3272 .
-couple R (PR) 1 R (PR) 0 to 1,750 32 to 3,182 [Front / Side / Top] [Bottom]
S (PR) 1 S (PR) 0 to 1,750 32 to 3,182 11 t/ Output T inal
N (NN) 1 N (NN) 200 to_ 1,300 -328 to 2372 - Input/ Output Termina
cm 1 c(m 0 to 2300 32 to 4172 Refer to 'Connection' for the details about terminal description.
G(TT) 1 G(TT) 0 to 2,300 32 to 4172 2. Indicator
L) 1 L(C) H -200 to 900 -328 to 1,652
0.1 L0 .L 2000 to 9000 | -3280 to 1652.0 - Control module: TMH2
1 U(cq).H -200 to 400 -328 to 752 Alarm output
u(c 01 U(CCIL | 2000 to 4000 | 3280 to 7520 Status| Initial power ON® gz:“;‘:' a‘l‘m o [N.O. N.C
Platinelll |1 PLI 0 to 1390 32 to 2,53 Indicator o " |oFF [ON |OFF [ON
Cus0 Q 0.1 CU 50 -200.0 to 200.0 -200.0 to 392.0 LED1LED2 PWR (green) ™ ON ON
Culo0 Q 0.1 CU 100 -200.0 to 200.0 -200.0 to 392.0 @0 (D] |CHI (red) ON Flash
JPt100 O 1 JPt100.H -200 to 650 -328 to 1,202 PWR 2| CH2 (red) - ON Flash -
RTD JPt100 O 0.1 JPt100.L -200.0 to 650.0 -328.0 to 1,202.0 (m m —[(red) ON“?‘ OFF
DPt50 Q 0.1 DPt50.L -200.0 to 600.0 -328.0 to 1,202.0 @ @ (red) ON™ OFF ]
DPtIO0Q |1 DPt100.H 2200 to 650 -328 to 1,02 CH2 AL2| Lyellow) Flash (4,800 bps) Module communication status*
DPt100 Q 0.1 DPt100.L -200.0 to 650.0 -328.0 to 1,202.0 (D @B|~|ALL (yellow) |Flash (9,600 bps) - - OFF |ON |OFF |ON
Nickel120Q | 1 NI12 -80 to 260 -112 to 500 AL3| 3 |AL2 (yellow) Flash (19,200 bps) |- - OFF |ON |OFF |ON
Otol0V - AV1 0~ 10V (D @ —|AL3 (yellow) Flash (38,400 bps) |- - OFF |ON |OFF |ON
0to5V - AV2 0~5V AL4| [AL4 (yellow) |Flash (115,200 bps) |- - OFF |ON_|OFF |ON
1to5V - AV3 1~5V
Analog 010 100mv 1= AMVL 0~ 100V - Control module: TMH4
0to20mA |- AMAL 0~ 20mA Indicator Status | Initial power ON®” |Control output Auto tunning®
41020mA_ |- AMA2 4~ 20mA -
- - - - LEDILED2 PWR (green) ON ON
« Permissible line resistance per line: <5 Q @ (D|_,[CHL (red) ON Flash
PWR 2| CH2 (red) - ON Flash
H Measurement accuracy ® 0265 (ed) oN Flash
Input type |Using temperature | Measurement accuracy CH1 CH4 (red) ON Flash
(PV £0.3% or %1 °C higher one) £ 1-digit (52 o (vellow) Flash (4,800 bps)  [Module communication status™
« Thermocouple K, J, T, N, E below -100°C and L, U, PLII, @ (D~ ellow) Flash (9,600 bps) - -
RTD Cu50 0, DPt50 Q: » CH3 A (yellow) Flash (19,200 bps) |- -
At room temperature (PV %£0.3% or &2 °C higher one) £1-digit @ |- |(yellow) Flash (38,400 bps) |- N
(23+5°C) « Thermocouple C,? an_d R, S below 200_ C CH4 (yellow) Flash (115,200 bps) |- R
Thermo (PV £0.3% or £3°C higher one) = 1-digjt
~couple « Thermocouple B below 400°C: there is no accuracy - Option module: TMHA [Analog input / output]
standards o @ Transmission
RTD (PV £0.5% or 2 °C higher one) + 1-digit Indicator Status |Initial power ON™|Internalcomm. | /oo ¢
«RTD Cu50 Q, DPt50 Q: woiteo2 | |PWR (green)”” ON ON
Out of room (PV £0.5% or 3 °C higher one) £1-digit @0 (D|.[CHL (red) R ON
temperature range «ThermocoupleR, S, B, C, G: PWR 2| CH2 (red) - B ON
(PV £0.5% or £5°C higher one) = 1-digit @ (D|-[CH3 red) - ON
« Other sensors: < +5°C (<-100°C) CH1 CH4 (red) N oN
At @ (D = P 06)
r(fmotemperatu " 1+03%FS. +1-digit CH?2 (vellow) Flash (4,800 bps) | Module communication status
Analog (23£5°C) @ (D|~|vellow) Flash (9,600 bps)  [ON (CH1) -
Out of room +£0.5%FS. £ 1-digit CH3 |2 (yellow) Flash (19,200 bps) [ON (CH2) -
temperature range @ D|~[(yellow) Flash (38,400 bps) |ON (CH3) -
- Connecting 1 or more expansion module can vary measurement accuracy about £1°C, regardless of the number CH4 (vellow) Flash (115,200 bps) |ON (CH4) -

of connected expansion module.

- Option module: TMHE [Digital input, Alarm output]

Internal Alarm output
. . Status | Initial power ON*" N.O. [N.C.
Dimensions Indicator €OmmM. I open [Closed |Open [Closed
- . . . . LEDILED2 PWR (green)”” ON ON
« Unit: mm, For the detailed drawings, follow the Autonics website. @0 (D|_[ALL (red) - OFF ToN OFF Ton
M Side M Front M Inside il @ﬁg Efejg - - 8EE % CO;E on
re -
‘9 B 2043 Aﬂ &5 AL4 (red) - OFF _|ON___[oFF _JoN
b LhV AL2 ALG (vellow) Flash (4,800 bps) Module communication status®
far @D @ ~|ALS (yellow) |Flash (9,600 bps) - OFF ON OFF ON
C : AL3 AL7|2|AL6 (vellow) |Flash (19,200 bps) |- OFF ON OFF ON
I @D @ —|ALT (yellow) [Flash (38,400 bps) |- OFF ON OFF ON
o= AL4 AL8| [ALS (yellow) |Flash (115200 bps) |- OFF __|ON OFF __|ON
é; e - Option module: TMHCT [CT input]
o
Indicator Status | Initial power ON®” |CT input®® Internal comm.
o1ty | [PWR (green)” ON ON
—|(red) N (40.1t050.0A) |-
ENJR oy 2l(red) - ON (30.1t040.0A) -
D cp| " lred) N (20.1t030.0A) -
(red) ON (10.1t020.0A) - ]
(D (D] |(yellow) Flash (4,800 bps)  [Module communication status™
~ | (yellow) Flash (9,600 bps) ON (40.1t050.0A) -
(D D\ 2[(yellow) Flash (19200 bps) |ON (30.1t040.0A) |-
SR an) | (yellow) Flash (38,400 bps) |ON (20.1t030.0 A) -
(vellow) Flash (115,200 bps) |ON (10.1t0 20.0 A) -




- Communication module: TMHC-22LE [Ladderless communication]

L. 09 | Internal . Ladderless
Tidietar Status | Initial power ON — Connection et ation
Flash (red, read
. PWR Flash (4,800 bps) Flash (green) operation)
@ o (red) Flash (9,600 bps) Flash (TMH2/4) . -
PWR Wl (red) Flash (19,200 bps)  |Flash (TMHA) -
D D (red) Flash (38,400 bps)  |Flash (TMHE) -
(red) Flash (115,200 bps) _|Flash (TMHCT) -
D (D Flash (send
(yellow) Flash (4,800 bps) ON operation)
(D (D) N[(yellow) _|Flash (9,600 bps) ON (TMH2/4) |-
@ @ W (yvellow) Flash (19,200 bps) | ON (TMHA) |-
(yellow) Flash (38,400 bps) ON (TMHE) |-
(vellow) Flash (115,200 bps) ON (TMHCT) |-
- Communication module: TMHC-22EE [Ethernet communication]
e Status | Initial power ON  |Internal comm. Connection
b1Le0 PWR (green) |ON Flash (external device)
| (red) - Flash (TMH2/4)
%VJR D 2 |(red) - Flash (TMHA) -
D cp| ~ Llred) - Flash (TMHE)
(red) - Flash (TMHCT)
(D D] |(yellow) - ON Flash (Ethernet comm.)
«~ | (yellow) - ON (TMH2/4)
o @ 2 (yellow) Sequence-flashing |- ON (TMHA)
| (yellow) vertically for5sec |- ON (TMHE)
D D (vellow) - ON (TMHCT)

01) At the moment when power is on, the indicator of set communication speed flashes for 5 sec.
02) Indicator of the channel, which is in the process of auto-tuning, flashes at 1 sec interval.

03) When communicating with external device, PWR indicator flashes.

04) Turns on, when CH1 outputs cooling control in the heating&cooling control method.

05) Turns on, when CH2 outputs cooling control in the heating&cooling control method.
06) « ON: Internal comm. (normal) « Flash: Internal comm. (abnormal) « OFF: not communicating
)

07) « 1 sec interval flash: external comm. (normal) « ON: Internal comm. (normal) « Flash: Internal comm. (abnormal)
« OFF: not Internal communicating

08) The indicator corresponding to the certain setting value of CT input flashes according to the parameter.
«LED 1: CT Input Value Indication Lampl « LED 2: CT Input Value Indication Lamp2

09) At the moment when power is ON, the indicator of communication speed flashes for 5 sec at 1 sec interval.
«LED1:HOST 1 « LED 2: HOST 2

3. PCloader port
PC loader port supports serial communication between single module and PC. It needs
communication converter for communicating.

4. Communication address setting switch (SW1)

Set the communication address. If changing the communication address by setting
switch, use the flat head driver which is 2mm size or plastic driver. If not, it may cause
product damage.

5. Rail lock

Rail lock helps installing the device. Refer to 'Installation Method' for the details.

6. Lock lever

Lock lever holds module body and base tightly.

7. Module lock connector hole

When connecting modules, insert module lock connector in the hole in order to enhance
coherence between them.

8. END Cover

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

9. CT input Terminal [Control module]
Refer to 'Connection' for the details.

9. Communication mode switch (SW2) [Ladderless communication module]
Select communication mode between RS485 and RS422.

10. Communication address group switch (SW2) [Control module]

When setting the communication address over 16, select +16.

11. Power /| Communication terminal [Control basic module]
Supplies power to both basic control/expansion module and communicates with one or
more module.

Sold Separately

« Communication converter: SCM-series « CT connector cable: CICT4-[]
« Current transformer (CT)

18, Bansong-ro 513Beon-gil, Haeundae-gu, Busan, Republic of Korea, 48002
www.autonics.com | +82-2-2048-1577 | sales@autonics.com
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