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��� 100-250 VAC 

������������ 1

�������������

Thermocouple&PT100

Current

Voltage

K,J,R,T,N,S,E,0-100mV,PT100

4-20mA

0-10VDC

����	������� ±0.25% ������ก����� ��� 25 °C

	�
���ก��� 
�!�""�#������ 0.5 ������
ก�$�!��ก����� PT100 0.210mA

ก���!��%
 7-Segment 2 &
�ก !�	��� (Address)

ก����'���
PID

ON/OFF

Cycle time : 1-120 ������
Hysteresis : 0-100% of range

������	�(��)���
OUTPUT

ALARM

!*�!�� 2 Output

!*�!�� 2 Alarm

!�""�#�$��
+�ก����,��
4-20mA

0-10VDC

���-&
�!*�!�� 500 Ω

���-&
�����!�� 1 kΩ

����
$	���!�""�#�$��
+�ก 4095 �$��'
±0.1% ������	�(��)���

����	�������!�""�#�$��
+�ก
±2 ppm/°C

��#&.*����ก����(��� 0 to +50°C

��#&.*����ก��	ก+'��ก/� -40 to +75°C 

����,��ก�� 0��ก�� IP44

ก��������!1��!��

Protocol RS485 Modbus RTU

Address

Baud rate

1-32

9600

Data 8-n-1

���ก����	
�����������

 Din rail package
��
���� ���!"�#$%���&����$�'(), 0-100mV PT100,4-20mA,0-10VDC   
678ก�9�:!ก ��	
����

 PID �)< ON/OFF 
678ก�9�:!$9A�BC%$#���D E
F9G8 !�H	�ก�
 TPM-001 %J ก ���E8K) �)<�กGLD�H ก �F9G8 !
� � �MF9G PLC ��O� PC #H��%! TPM-001 LEG
�O:�� �&EP RS485 Modbus RTU

��#!�'�������� 

�(��*
���	�����

TPM-002 DIGITAL TEMPERATURE CONTROLLER MODULE (CONTROLER UNIT) 

User Manual

Table 1. Select input sensors and setting range.

Input Type
Non-decimal point

 Thermocouple Type K

 Thermocouple Type J

 Thermocouple Type R

 Thermocouple Type T

 Thermocouple Type N

 Thermocouple Type S

 Thermocouple Type E

-200~1372 °C

-328~2501 °F

-200~1200 °C

-328~2192 °F

-50~1768 °C

-58~3214 °F

-200~400 °C

-328~752 °F

-200~1300 °C

-328~2372 °F

-50~1768 °C

-58~3214 °F

-200~1000 °C

-328~1832 °F

-199.9~999.9 °C

-199.9~999.9 °F

-199.9~999.9 °C

-199.9~999.9 °F

-

-

-199.9~400.0 °C

-199.9~752.0 °F

-199.9~999.9 °C

-199.9~999.9 °F

-

-

-199.9~999.9 °C

-199.9~999.9 °F

Decimal point

Setting Range/Display Range
Symbol

0

1

2

3

4

5

6

 Pt100

-200~850 °C

-328~1526 °F

-199.9~850.0 °C

-199.9~999.9 °F
8

 DC 0-100mV -1999~9999 °C/°F

-199.9~999.9 °C/°F

7 -19.99~99.99 °C/°F

-1.999~9.999 °C/°F

 DC 0-10V -1999~9999 °C/°F

-199.9~999.9 °C/°F

12 -19.99~99.99 °C/°F

-1.999~9.999 °C/°F

 DC 4-20mA -1999~9999 °C/°F

-199.9~999.9 °C/°F

11 -19.99~99.99 °C/°F

-1.999~9.999 °C/°F

ADDRESS SETTING

AUTO-TUNING

Function code Operation

04

06

Read multiple registers

Write single register

Broadcast

No

No

MODBUS FUNCTION CODE

กE��[� )E�H �G 8 5 	�! %C \! 7-Segment ก�<"��

กE��[� )E�H /$"�:��H $"O:�#�_8�H Address LEG 1-32 �� P$)D
�)�8\ ก#�_8�H Address $�CP
�G�P L�HกE��[�FEa$)P $�b!$	)  5 	�! %C
�!G \�\<�P�Eก�<"��
 �)<
�!%cก�H Address %C:#�_8L	G)8F! Eeprom

�H D�8 Control type #G�8#�_8�H $�b! 10, 11, 12 $%H !�_! E��J �f�
 P# �# � 8%C: 2 
MG �H D�8 Auto-tuning $�b! 1 %J ก � Auto-tuning Output1
MG �H D�8 Auto-tuning $�b! 2 %J ก � Auto-tuning Output2
$�O:�%J ก �#�_8�H " � ��$#���%�_8��8M�ก#G�8�)G	 กE��[�$"�:��H �G 8$�b!$	)  5 	�! %C
MG �C��!"�%#H��P�H%C:$%�����!�)��!"�% �!G \�\<��E8K)�� P$)D Address 
�)�
ก�
#�	��กg� At $�O:�%J ก � Auto-tuning � �H PID $��A\��_!
�!G \�\<�P�Eก�<"��
 ��E8�� P$)D Address $DG ��Hก �%J 8 !��ก#�
MG L�H�C��!"�%#H��P�H%C:$%�����!�)��!"�% �!G \�\<��E8K)�� P$)D Address 
�)�
ก�
#�	��กg� Er L�H� � �M%J ก � Auto-tuning � �H PID LEG กE��[�
$"�:��H �G 8$�b!$	)  5 	�! %C �!G \�\<�P�Eก�<"��
 ��E8�� P$)D Address
$DG ��Hก �%J 8 !��ก#�

���$�ก��ก�������(���

COMMUNICATION

TPM-002 $�b! Temperature controller �

 din rail hc:8L�H�C�!G \���E8�H 
PV �)< SV MG #G�8ก �E��H #G�8F9Gก ��H !�H KH !���ก��� RS-485 &EPF9G
Protocol Modbus RTU. hc:8�C TPM-001 #H�F9G8 !�H	�ก�
 TPM-002 &EP
TPM-001 %J ก ��H !�H " � ��$#���#H 8aD�8 TPM-002 � ��E8K)
�)<� � �M �กGLD�H " � ��$#���#H 8aD�8 TPM-002 LEG � � �MF9G PLC 
��O� ���"�	$#��� %J 8 !�%! TPM-001 LEG &EPE��H �C\��$#���# �# � 8
Modbus register �)< Modbus function code # �# � 8DG 8)H 8.



MODBUS REGISTER

Value

Table 2. Control type (register 10).

Description

Output1 Output2

PID Not used

PID PID

PID ON/OFF

ON/OFF

10

11

12

20

ON/OFF22

Not used

ON/OFF

ALARM OUTPUT : Process value (PV) to be used as Alarm Output.

PV abnormal : Input indicates “Over” or “Under” by the cut-off of wire and short circuit, alarm  output turn on. 

Alarm output hold : Alarm output holds “ON” unless aftering setting of additional function or resetting the  

                               power.

Setting Value (SV) deviation (Ex. Alarm Output 1)

1) High and Low limit

SV

ALC1 ALC1

ALL1 ALH1

2) High limit

SV

ALC1

ALH1

3) Low limit

SV

ALC1

ALL1

4) High and Low limit range

SV

ALC1 ALC1

ALL1 ALH1

Absolute value (Ex. Alarm Output 1)

5) High and Low limit

ALC1 ALC1

ALL1 ALH1

6) High limit

ALC1

ALH1

7) Low limit

ALC1

ALL1

8) High and Low limit range

ALC1 ALC1

ALL1 ALH1

0 °C (°F)

0 °C (°F)

0 °C (°F)

0 °C (°F)

Stand-by sequence : After starting operation of step, alarm output does not turn on unless the process value 

                                  reach the value of OFF position of alarm output.        

REGISTER DESCRIPTION

Offset Address Contents Format Bytes AccessWords

1 PV int 2 Read Only1

2 SV int 2 Read/Write1

3 Input Type int 2 Read/Write1

4 PV Adjust int 2 Read/Write1

5 PV Filter int 2 Read/Write1

6 Decimal Point int 2 Read/Write1

7 Unit int 2 Read/Write1

0 Status int 2 Read Only1

8 SV Limit High int 2 Read/Write1

9 SV Limit Lo int 2 Read/Write1

10 Control Type int 2 Read/Write1

11 Heating/Cooling int 2 Read/Write1

12 Auto-tuning int 2 Read/Write1

13 Auto-tuning Gain int 2 Read/Write1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

14 Percent Output1 int 2 Read Only1

15 Percent Output1 Limit High int 2 Read/Write1

16 Percent Output1 Limit Lo int 2 Read/Write1

17 Proportional Band Output1 int 2 Read/Write1

18 Intregral Time Output1 int 2 Read/Write1

19 Derivertive Time Output1 int 2 Read/Write1

20 Cycle Time Output1 int 2 Read/Write1

31

Percent Output2
1

int 2 Read Only1

32

Percent Output2 Limit High
1

int 2 Read/Write1

33

Percent Output2 Limit Lo
1

int 2 Read/Write1

34

Proportional Band Output21 int 2 Read/Write1

35

Intregral Time Output2
1

int 2 Read/Write1

21 Manual Reset int 2 Read/Write1

0

0

0

0

0

0

0

0

0

0

0

0

0

Function Alarm2
2

int 2 Read/Write1

Alarm2 High
2

int 2 Read/Write1

Alarm2 Lo2 int 2 Read/Write1

Alarm2 Sensitivity
2

int 2 Read/Write1

Function Abnormal Alarm2
2

int 2 Read/Write1

22 Position On Output1 int 2 Read/Write1

23 Position Off Output1 int 2 Read/Write1

0

0

24 Function Alarm1 int 2 Read/Write1

25 Alarm1 High int 2 Read/Write1

26 Alarm1 Lo int 2 Read/Write1

27 Alarm1 Sensitivity int 2 Read/Write1

28 Function Abnormal Alarm1 int 2 Read/Write1

29 CT Mornitor For Alarm1 int 2 Read Only1

30 CT Abnormal For Alarm1 int 2 Read/Write1

0

0

0

0

0

0

0

Setting Range

~

Refer Table 1.

Refer Table 1.

Refer Table 1.

0 to 31

0 to 3

0 to 1

Refer Table 6.

Refer Table 1.

Refer Table 1.

Refer Table 2.

Refer Table 3.

1 to 2

1 to 100

~

0 to 1000

0 to 1000

0 to 1000

0 to 3600

0 to 3600

1 to 120

~

0 to 1000

0 to 1000

0 to 1000

0 to 3600

0 to 1000

Refer Table 4.

Refer Table 1.

Refer Table 1.

Refer Table 1.

Refer Table 5.

Refer Table 1.

Refer Table 1.

Refer Table 4.

Refer Table 1.

Refer Table 1.

Refer Table 1.

Refer Table 5.

~

1 to 600

36

Derivertive Time Output2
1

int 2 Read/Write1

37

Cycle Time Output2
1

int 2 Read/Write1

0

0

CT Mornitor For Alarm2
2

int 2 Read Only1

CT Abnormal For Alarm2
2

int 2 Read/Write1

38 Position On Output2
1

int 2 Read/Write10

39 Position Off Output21 int 2 Read/Write1

40 Dead Band1 int 2 Read/Write1

0

0

0 to 3600

1 to 120

~

0 to 600

Refer Table 1.

Refer Table 1.

Refer Table 1.

&��	&�� :  1. 	
1�ก��( Output 2 	 2� Output 2

2. 	
1�ก��( Output 2 	 2� Alarm 2

Table 4. Alarm function (register 24, register 31).

PV Alarm functionValue

Not used0

Additional Alarm function

None

Deviation high and low limit 1 None

Deviation high limit 2 None

Deviation  low limit3 None

Deviation high and low limit range4 None

Absolute value high and low limit 5 None

Absolute value high limit 6 None

Absolute value low limit7 None

Absolute value high and low limit range8 None

Deviation high and low limit 11 Hold

Deviation high limit 12 Hold

Deviation  low limit13 Hold

Deviation high and low limit range14 Hold

Absolute value high and low limit 15 Hold

Absolute value high limit 16 Hold

Absolute value low limit17 Hold

Absolute value high and low limit range18 Hold

Deviation high and low limit 21 Stand-by sequence

Deviation high limit 22 Stand-by sequence

Deviation  low limit23 Stand-by sequence

Deviation high and low limit range24 Stand-by sequence

Absolute value high and low limit 25 Stand-by sequence

Absolute value high limit 26 Stand-by sequence

Absolute value low limit27 Stand-by sequence

Absolute value high and low limit range28 Stand-by sequence

PV Alarm functionValue Additional Alarm function

Deviation high and low limit 31 Stand-by sequence+Hold

Deviation high limit 32 Stand-by sequence+Hold

Deviation  low limit33 Stand-by sequence+Hold

Deviation high and low limit range34 Stand-by sequence+Hold

Absolute value high and low limit 35 Stand-by sequence+Hold

Absolute value high limit 36 Stand-by sequence+Hold

Absolute value low limit37 Stand-by sequence+Hold

Absolute value high and low limit range38 Stand-by sequence+Hold

Table 5. Function abnomal alarm (register 28, register 35).

Function abnormal alarmValue Additional Alarm function

Not used0 None

PV abnormal (sensor break)1 None

Heater abnormal2 None

PV+Heater abnormal3 None

PV abnormal (sensor break)11 Hold (Power on reset)

Heater abnormal12 Hold (Power on reset)

PV+Heater abnormal13 Hold (Power on reset)

Table 6. Status  (register 0).

NameBit Value

PV under range0

0 Normal

1

Description

Under range

PV over range1

0 Normal

1 Over range

Sensor break2

0 Normal

1 Sensor break

Auto-tuning error3

0 Normal

1 Tuning error

Output 1 Status4

0 Output 1 off

1 Output 1 on

Output 2 Status5

0 Output 2 off

1 Output 2 on

Alarm 1 Status6

0 Normal

1 Over range

Alarm 2 Status7

0 Alarm 2 off

1 Alarm 2 on

Auto-tuning process8

0 Normal mode

1 Auto-tuning mode

Value

Table 3. Heating/Cooling (register 11).

Description (For Control type 	 2� 10, 20)

Heating

Cooling

0

1

&��	&�� :  3(�	
1�ก Control type 	 2� 11, 12, 22 

Output 1 �$	 2� Heating Output 2 �$	 2� Cooling

ALARM OUTPUT


