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KCM-7 / KCMR-6 Temperature Controller User Manual 

 
 

Important Safety Instructions 

WARNING - RISK OF INJURY OR EQUIPMENT DAMAGE: During commissioning, auto-tuning, and any active heating process, qualified personnel 

must supervise the system to prevent thermal runaway and unsafe operating conditions.  

 

NOTICE: This product is an industrial control component and is not a stand-alone safety device. The machine builder / panel integrator is responsible 

for final system compliance with UL, CSA, NEC/CEC, and all applicable local codes. 

• Disconnect and lock out all power sources before wiring, replacing sensors, or servicing the unit. 

• Use copper conductors and follow terminal torque and wire-size requirements specified for the final panel design. 

• Install overcurrent protection and branch-circuit protection per applicable code requirements. 

• Do not use this controller as the sole means of over-temperature protection. Provide independent safety limits where required. 

Intended Use 

This product is intended for industrial temperature monitoring and control in properly enclosed control panels. Use outside published electrical and 

environmental limits may result in malfunction or reduced service life. 

 

 
I. Overview 

 

The KCM-7 and KCMR-6 series are intelligent temperature controllers featuring a dual 4-digit LED display 

for simultaneous viewing of the Process Value (PV) and Setpoint (SV). These controllers employ a user-friendly 

four-key interface and support both On/Off and PID control modes. With straightforward parameter configuration 

and intuitive operation, this series is widely deployed in automated temperature control systems across various 

industries, including machinery, chemical processing, ceramics, light manufacturing, metallurgy, petrochemicals, 

and heat treatment. 

 

II. Technical Specifications 

 

1. Measurement Accuracy: ±0.5% of Full Scale (F.S.) ±1 digit 

2. Cold Junction Compensation Error: ≤ ±2.0°C (for thermocouple inputs) 

3. Supported Inputs (Select one per model): 

 PT100, PT1000, CU50, K, R, E, J, S, NTC, PTC, KTY, 4-20mA 

4. Control Output (Hardware Dependent):  

o Relay Contact (220 VAC, 3A resistive load) 

o Solid State Relay (SSR) Drive Voltage 

o 4-20mA / 0-10mA Analog Signal 

5. Power Supply: 85-242 VAC/VDC (universal switching), 50/60Hz 

6. Communication (Optional): RS232/485 serial port with standard Modbus-RTU protocol 

7. Retransmission Output (Optional): 4-20mA, 0-10mA 

8. Operating Environment: 0 to 50.0°C (32 to 122°F), relative humidity ≤ 85%, in an area free from 

corrosive gases and strong electromagnetic interference. 

 
III. Front Panel and Wiring 

 

 

Disclaimer: The wiring diagram is for reference only. Always verify connections against the 

terminal markings on the physical unit. 
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1. PV Display: In normal operation, shows the measured process value. In parameter setting mode, shows 

the parameter symbol. 

2. SV Display: In normal operation, shows the setpoint value. In parameter setting mode, shows the 

parameter's configured value. 

3. ALM Indicator: Illuminates when the alarm relay is energized. 

4. OUT Indicator: Illuminates when the main control output is energized. 

5. A-T Indicator: Illuminates during the Auto-tuning (AT) cycle. 

6. SET Key: Short press (1 sec) to enter Setpoint (SP) adjustment mode. Long press (3 sec) to enter the 

main parameter menu. 

7. Shift Key (◄): In parameter setting mode, press to move the cursor to the next digit for modification. 

(Not available on KCMR-6 models). 

8. Down Key (▼): Decreases the selected value. 

9. Up Key (▲): Increases the selected value. 

 

IV. Parameter Reference 

 

Table 4-1: Parameter List 

No. Symbol Name Range Description Default 

0  setpoint 
Within sensor 

range 

The target value for the control loop. 

Short press SET to modify. 
100.0 

1  
Alarm 1 

Setpoint 

Within sensor 

range 

Defines the threshold for Alarm 1. 

See 'ALP' for alarm mode. 
300.0 

2 

 
Alarm 2 

Setpoint 

Within sensor 

range 

Defines the second threshold for 

band alarms (ALP=5 or 6). 
100.0 

 
Alarm 

Hysteresis 
0.1 - 100.0 

The deadband for alarm 

activation/deactivation. Not used for 

band alarms. 

0.5 

3  Offset -100.0 - 100.0 
Use this parameter to compensate for sensor 

measurement offset. 
0.0 
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4  
Main Control 

Hysteresis 
0.1 - 100.0 

The deadband for On/Off control. 

See Table 4-2. 
0.5 

5  
Proportional 

Band 
0 - 200.0 

Setting P = 0 enables ON/OFF 

control. 

Otherwise, this parameter sets the 

proportional band for PID control. 

Refer to Table 4‑2. 

15.0 

6  Integral Time 0 - 9999 S 

Compensates for steady-state error. 

Larger values produce weaker 

integral action. 

240 

7  
Derivative 

Time 
0 - 250 S 

Sets derivative time to dampen output 

fluctuations and improve system 

stability. 

30 

8  Control Period 2 - 120 S 
The cycle time for time-proportioned 

outputs (Relay, SSR). 
10 

9  Auto-tuning ON/OFF 
Set to ON to initiate the auto-tuning 

process. See Section 6. 
OFF 

10  Control Action 0 - 3 

0: Reverse Action (Heating) 

1: Direct Action (Cooling) 

2: Low Alarm Output 

3: High Alarm Output 

0 

11  Alarm Mode 0 - 8 
Selects the alarm logic. See Section 

7 for details. 
0 

12  Digital Filter  0 - 80 

Digital filter coefficient (higher = 

stronger noise rejection, slower 

response). 

20 

13  
Display Upper 

Limit 
PS-L - 9999 

Engineering upper limit for 4-20 mA 

scaling. 
9999 

14  
Display Lower 

Limit 
-1999 - PS-H 

Engineering lower limit for 4-20 mA 

scaling. 
0 

15  Decimal Point  0 - 3 
Temperature input: 0-1; 

analog input: 0-3. 
1 

16  
Parameter 

Lock 
0 - 250 

Set to 18 or 118 to unlock all 

parameters. Any other value 

prevents modification. 

18 

17  
Initial Output 

Power 
0 - 100 

Sets the initial output power 

percentage for the PID algorithm. 
10 

18  Address 0 - 250 Modbus slave address. (slave ID) 1 

19  Baud Rate — 
Sets the serial communication speed 

(1200, 2400, 4800, 9600 bps,19200). 
9600 

18  
Retransmit 

Scale High 
Pb-L - 9999 

Upper engineering value 

corresponds to high retransmitted 

output (e.g., 20 mA). 

9999 

19  
Retransmit 

Scale Low 
-1999 - Pb-H 

Lower engineering value 

corresponds to low retransmitted 

output (e.g., 4 mA). 

0 
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20  
Output High 

Limit 
oUtL - 22.0 

Clamps the analog control output 

signal to a specific range. 

20.0 

21  
Output Low 

Limit 
0 - oUtH 4.0 

22  
Temperature 

Unit 
C / F 

Selects between Celsius and   

Fahrenheit display. 
C 

 

Table 4-2 

Main Control (On/Off Mode) 

Control Action Parameters Output (OFF) Output (ON) 

Heating (Reverse Action) P=0; COOL(COL)=0;  PV≥SP PV≤SP-HY 

Cooling (Direct Action) P=0; COOL(COL)=1  PV≤SP PV≥SP+HY 

Main Control (Used as a Process Alarm) 

Alarm Type Required  Alarm OFF Alarm ON 

Low Alarm (Active on LL error) P=0; COOL(COL)=2;  PV≥SP PV≤SP-HY 

High Alarm (Active on HH error) P=0; COOL(COL)=3;  PV≤SP PV≥SP+HY 

PV = Measured Value ,For SP HY P COOL parameters, refer to Serial Nos. 0, 4, 5, and 10 in Table 4-1. 

Notes: 

1. The logic above assumes the OUT terminal is a relay output. 

2. A display of HH indicates an over-range or open-sensor condition (e.g., broken thermocouple). A display 

of LL indicates an under-range condition (e.g., 4-20mA signal below 4mA). 

Example 1 (Heating Control): For a heater to turn ON when the temperature drops to 90°C and OFF at 100°C, 

set: SP=100, HY=10, CTL=0, P=0. 

Example 2 (Cooling Control): For a cooling system to turn ON when the temperature rises to 100°C and OFF 

at 90°C, set: SP=90, HY=10, CTL=1, P=0. 

  

V. Parameter Configuration 

 

1. Adjusting the Setpoint (SP) 

From the main display, short press the SET key (1 sec). The SV display will flash, indicating it is in setpoint 

adjustment mode. Use the ◄, ▼, and ▲ keys to change the value. Press SET again to confirm and save. 

    

2. Accessing Internal Parameters 

From the main display, long press the SET key (3 sec) to enter the parameter menu. The PV display shows the 

parameter symbol (e.g., AL1), and the SV display shows its value.  

• Press SET to save the current parameter and advance to the next. 

• Use the ▼ and ▲ keys to change the parameter's value. 

• Use the ◄ key to shift the digit being edited. 

The controller will automatically exit the menu and save changes if no key is pressed for 10 seconds. Notes: 

1. Parameter Lock (LOC): This must be set to 18 or 118 to modify any parameters. 

2. To exit the menu at any time, either wait 10 seconds or press SET + ◄ simultaneously. 

3. Parameters related to optional features (analog inputs, communication, retransmission) will only be 

visible on models equipped with that hardware. 
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VI. Auto-tuning (AT) 

The Auto-tuning function automatically calculates optimal PID parameters (P, I, d) for your specific process, 

which is recommended for initial setup or if control performance degrades. This eliminates the need for manual 

trial-and-error tuning. 

CAUTION: Auto-tuning will cause the process temperature to oscillate above and below the setpoint. 

Ensure the system is monitored by qualified personnel to prevent potential damage from temperature cycling. 

Procedure: 

    1.Prerequisites: Verify all wiring is correct and the controller can reliably measure the process temperature 

and actuate the control output. 

Initiate Tuning: 

    2.Auto-tuning graph First, configure your desired SP (Setpoint). Set the hysteresis Hy to a small value (e.g., 

0.5 to 1.0). Navigate to the AT parameter and change its value to "on". The A-T indicator will illuminate, and the 

tuning process will begin immediately. The process typically takes 20-60 minutes. 

    3.Tuning in Progress: The controller will cycle the output on and off to measure the system's response. Do 

not adjust parameters during this time. After several 

oscillations, the controller will calculate and save 

the optimal P, I, and d values. 

    4.Completion: The process is complete when 

the A-T indicator turns off. The AT parameter will 

automatically revert to "off". The controller will then 

resume normal operation using the new PID 

parameters. 

Notes: 

    If power is lost during auto-tuning, the controller will resume the process from its last state upon power 
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restoration. 

    To manually cancel auto-tuning, set the AT parameter back to OFF. The previous PID values will be 

retained. 

 

VII. Alarm Modes (Optional Feature) 

 

Alarm Mode (ALP) Alarm ON Condition Alarm OFF Condition 

1 High Limit  PV ≥  PV <  

2 Low Limit  PV ≤  PV >  

3 Positive Deviation PV ≥  PV <  

4 Negative Deviation  PV ≤  PV >   

5 Outside Band PV ≤  or PV≥   < PV <  

6 Inside Band  ≤ PV ≤  PV < or PV >  

High Limit & Low Limit (Suppressed on sensor break) 

7 High Limit  PV ≥  PV <  

8 Low Limit  PV ≤  PV >  

PV = Measured Value, SP = Setpoint, AL1/AL2 = Alarm Setpoints, HY-A = Alarm Hysteresis. 

 

VIII. Troubleshooting 
Table 8-1: Common Faults and Solutions 

Symptom Possible Cause Corrective Action 

1. PV display is 

inaccurate. 

2. PV display shows '-

HH-' or '-LL-'. 

1. Sensor type selected in controller does not 

match the physical sensor. 

2. Sensor is wired incorrectly or is damaged. 

3. Input signal is outside the configured range 

(PS-L, PS-H). 

1. Verify the controller's input type matches the sensor 

specification. 

2. Check wiring for correct polarity and continuity. Test or 

replace the sensor. 

3. For analog inputs, ensure the signal is within the scaled 

range. 

Temperature control is 

unstable or oscillates 

excessively. 

1. PID parameters (P, I, d) are not optimized 

for the process. 

2. Incorrect control action (CTL) selected 

(heating vs. cooling). 

1. Perform an Auto-tuning (AT) cycle (see Section 6). 

2. Manually adjust PID values if necessary. 

3. Verify CTL is set to 0 for heating or 1 for cooling. 

Cannot change 

parameters. 
The parameter lock (LOC) is engaged. 

Navigate to the LOC parameter and set its value to 18 or 

118 to unlock settings. 

 
Appendix 1: 7-Segment Display Character Set 

This chart shows the 7-segment display representation for alphabetical characters used in 

parameter symbols. 

 



7 

 

A B C D E F G H I J K L M 

             

N O P Q R S T U Y  

         

 

Appendix 2: Proportional Control for Analog Outputs 

 

 

1. Proportional Heating (Reverse Action) Example: 

As shown in "Figure 1," the goal is to have the output at its minimum (4mA) when the temperature is at or above 

70°C, and at its maximum (20mA) when at or below 40°C. Between 40°C and 70°C, the output current decreases 

linearly as the temperature rises. 

 

Parameter Settings: 

 

    I (Integral Time) = 0 (Disables Integral action) 

    d (Derivative Time) = 0 (Disables Derivative action) 

    COOL(Control Action) = 0 (Reverse Action / Heating) 

    SP (Setpoint) = 70 

    P (Proportional Band) = 70 - 40 = 30 

    U0 (Initial Output Power) = 0 

 

2. Proportional Cooling (Direct Action) Example: 

As shown in "Figure 2," the goal is to have the output at its maximum (20mA) when the temperature is at or 

above 70°C, and at its minimum (4mA) when at or below 40°C. Between 40°C and 70°C, the output current 

increases linearly as the temperature rises. 

 

Parameter Settings: 

 

    I (Integral Time) = 0 

    d (Derivative Time) = 0 

    COOL (Control Action) = 1 (Direct Action / Cooling) 

    SP (Setpoint) = 40 

    P (Proportional Band) = 70 - 40 = 30 

    U0 (Initial Output Power) = 0 
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Appendix 3: Sensor Connection and Controller Output Wiring Methods 

 

Sensor Connection 

 

 

 Controller Output Wiring Methods 

 

 

 

Appendix 4:  Configuration of Transmitter Output Parameters (Optional) 
Analog Input (4–20 mA) Configuration 

 

 

Appendix 4: Modbus-RTU Communication (Optional) 

 

Purpose 

This appendix describes RS485/RS232 communication setup, Modbus-RTU message format, read/write 

examples, and common troubleshooting steps. 
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1. Interface Specifications 

For centralized monitoring and control through a PC, PLC, or HMI, the controller provides RS485 or RS232 

communication (hardware option dependent). The communication interface is designed for robust industrial 

environments and supports up to 255 controllers on one network. 

2. Communication Protocol 

(1) Communication parameters:  

• Baud Rate: 1200 / 2400 / 4800 / 9600 / 19200 

• Frame: 1 start bit, 8 data bits, 1 stop bit, no parity (8-N-1) 

(2) Supported function codes:  

03 (read holding registers), 06 (write single register). Data is transmitted as signed 16-bit integers. 

3. Command Read/Write Examples 

3.1 Read Holding Register (Function 03) 

Example: read measured value from register address 0x1001. 

Controller 

Address 
Function Code (03) Register Address Register Count CRC16 

Host to controller request: 01 03 10 01 00 01 D1 0A 

Message 

breakdown 
01 (address) 03 (function) 1001 (measured value) 0001 (quantity) D10A (CRC) 

 

3.2 Controller Response Format (Hex) 

Controller 

Address 
Function Code 

Returned Byte Count  

(2 bytes) 
Parameter Value CRC16 

Controller to host response: 01 03 02 00 78 B8 66 

Message 

breakdown 
01 (address) 03 (function) 02 (2 bytes returned) 0078 (value) B866 (CRC) 

Note 1: Hex value 0x0078 equals decimal 120. For temperature signals, divide by 10, so actual 

temperature is 12.0 C. 

Note 2: If returned value is 0x7FFF, display shows -HH-. If returned value is 0x7F00, display shows -

LL-. 

 

3.3 Write Single Register (Function 06) 

Example: write decimal 1260 to register 0x0000 (SP). 

Controller 

Address 
Function Code (06) Register Address Parameter Value CRC16 

Host to controller write request: 01 06 00 00 04 EC 8A 87 

Message 

breakdown 
01 (address) 06 (function) 0000 (register) 04EC (value)8A87 (CRC) 

Note: Hex value 0x04EC equals decimal 1260. Actual accepted value depends on that register's limit 

range and decimal scaling. For example, if writing to temperature setpoint SP with one decimal place, 

1260 means 126.0. If writing to an alarm mode register with a smaller allowed range, out-of-range writes 

are ignored. 

 

4. Common Communication Questions 

Q1: Controller does not respond to host read/write commands. What should be checked? 
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- Keep only one host and one controller on the bus to isolate 

wiring/noise issues. 

- Set communication timeout to at least 200 ms and 

communication delay to at least 250 ms. 

- Verify controller address (ADDR) and confirm message format 

complies with Modbus-RTU specification. 

Q2: How can PLC/HMI/SCADA communicate with this controller? 

- Use the Modbus examples in this appendix and match baud rate, 

station address, and register map. 

 
5. Register Address List 

 

Name Decimal Point Absolute Address 
Holding Register  

(Siemens PLC mapping) 

Measured Value (PV) YES 1001H 44098 

Main Output (0~100%) NO 1101H 44354  

Alarm Output (0/1) NO 1201H 44610 

Force Output OFF NO 0101H 40258 (write 1 to force OFF) 

Force Alarm OFF NO 0201H 40514 (write 1 to force OFF) 

Parameter Register Address (refer to Table 4-1) 

SP YES 0000H 40001 

AL-1 YES 0001H 40002 

...... 

C-F YES 0016H 40023 

附 4：仪表 4：仪表与上位机基于 Modbus-RTU 协议通讯（选配功能） 
Appendix 6: Measurement Data Logging (Paperless Recording, Optional) 

 

The companion logger stores data on a TF card (micro SD). It supports real-time recording of multiple process 

signals such as temperature, humidity, level, and pressure, with a minimum logging interval of 1 second. 

The logger is commonly used for environmental data monitoring and traceability in food, pharmaceutical, and 

chemical storage applications, including warehouses, cold rooms, medicine storage rooms, cool storage rooms, 

and laboratories. 

Data files are generated in CSV format and can be opened directly in Excel. Dedicated software can also 

generate professional reports and trend curves (available from the official website). 

Technical Specifications 

Storage Method: TF card (micro SD) 

Logging Interval: minimum 1 second per sample, maximum 1 hour per sample 

Storage Capacity: 1 GB TF card stores approximately 15.768 million records; common card sizes are 16 GB 

to 128 GB 

Operating Environment: ambient temperature 0 to 60.0 C, relative humidity <=85%, non-corrosive atmosphere, 

no strong EMI 

Power Supply: powered directly by controller, DC 5 V 

Logger Dimensions: 
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Logger Operation 

1. Wiring 

The logger uses a 4-wire connection: 5V, DSR, DRR, GND. Connect each wire to the controller terminals 

labeled 5V, DSR, DRR, and GND respectively. 

 

2. Power-Up 

After controller power-up, the logger enters operation automatically. 

3. Start Logging 

When powered and a TF card is inserted, the logger enters data-recording mode automatically. 

4. Set Logging Interval 

In Table 5-1 (Parameter Codes and Symbols), find parameter Interval (addr) and set recording interval: 

• Set value to 1 for 1-second interval. 

• Maximum value is 3600, corresponding to 1-hour interval. 

5. Set System Time 

When logger and controller are operating normally, press and hold ▼ and ▲ simultaneously to enter time-

setting mode. 

The display cycles through year, month, day, hour, and minute tags (see Table 6-1). For value editing, 

follow the standard controller key operation method. 

Table 6-1 

No. Code English Name Description Range 

1  YEAR Year Sets year parameter 2000～2099 

2  MTH Month Sets month parameter 00～12 

3  DAY Day Sets day parameter 00～31 

4  HOUR Hour Sets hour parameter 00～23 

5  MIN Minute Sets minute parameter 00～59 
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Logger Status LED Indications 

1. Normal operation: green LED is steady ON; red LED flashes once quickly during data write. 

2. Logger-controller link failure: green LED blinks (ON/OFF). 

3. Communication interference: red and green LEDs flash simultaneously or alternately. 

4. No TF card or TF card fault: red LED blinks (ON/OFF). 

 

 

 

 

 

 

Model Selection Guide 

 

 

Model KC ☐ ☐ ☐ ☐ ☐ ☐ ☐ 

Dimensions 160×80 mm Panel Cutout: 152×76 mm (Horizontal) 

96×96 mm Panel Cutout: 92×92 mm 

96×48 mm Panel Cutout: 92×44 mm (Horizontal) 

48×96 mm Panel Cutout: 44×92 mm (Vertical) 

72×72 mm Panel Cutout: 68×68 mm 

48×48 mm Panel Cutout: 44×44 mm 

88×72×59 mm DIN 35 mm Rail Mount  

M 

MA 

MF 

ME 

MD 

MG 

MR 

      

Mounting Option Panel Mounting 

DIN Rail Mounting 

7 

6 

     

Alarm NONE 

1 alarm relay 

☐ 

1 

    

Input Type Thermocouple (K,E,J,R,T), RTD (Pt100, Cu50), linear voltage/current. 

One specification per fixed input type 

单 

选 

   

Output  Relay Output 

SSR Drive (0-12 V) 

Analog Output: 4-20 mA or 0-10 V 

☐ 

G 

A 

  

Power Supply 100 ~ 240V AC 

24V DC 

☐ 

1 

 

Options RS-485 (Modbus-RTU) 

RS-232 (Modbus-RTU) 

4-20 mA Retransmission 

Paperless logging 

WI-FI (Modbus-TCP) 

RS 

RX 

BS 

LG 

WIFI 

 


