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1 Safety notes 

▪ Please read these operating instructions carefully. Failure to comply with these instructions can 
lead to the destruction of the system or injuries to personnel. 

▪ Installation may only be performed by trained professionals. 

▪ The system must be powered down prior to wiring. 

▪ Please observe the relevant guidelines on the installation of electrical systems and facilities. 

▪ The system may only be commissioned once all necessary connections have been made. 

2 Basic configuration 

The cabinet control system may only be connected to the power supply after all wiring operations have been 
completed and the DIP switch has been set accordingly. 

2.1 Installation and wiring 

▪ All connectors are provided with coding in o rder to prevent incorrect wiring. 

▪ Connect the sensors to the corresponding connectors. 

▪ Insert the cable of the expansion valve, if present, into the corresponding connector. 

▪ Connect the pressure switches for low pressure and high pressure. Important! The pressure switches 
must not have been tripped, because otherwise the compressor cannot be started. 

▪ Connect 230V electrical loads. Observe the maximum permissible currents: 

▪ Set the DIP switches for Modbus communication. 

▪ Connect the 230V power supply. 

 

2.2 Commissioning 

▪ Only turn the system on after it has been wired completely and the DIP switch has been set. 

▪ Set the configuration parameters using the Modbus interface. 

▪ The cabinet control system can be tested using the Modbus interface. For more information, please 
consult the Modbus documentation. 

▪ Start the system and check the operating conditions. 
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3 Introduction 

The ECB-D20 controller is designed for display cabinets with scroll compressors and heat recovery by air or 
water. The cabinet control system can be used for evaporator control purposes using an electronic unipolar 
stepper motor valve or a thermostatic valve in conjunction with a solenoid valve. When operating multiple 
refrigeration units, the automatic defrost synchronization function can be handled using a hardware link or an 
external monitoring system. The condensing pressure and/or temperature can be controlled using a three-
way valve in case of water cooling or a fan control system in case of air cooling. The controller is equipped 
with a day/night program so that different setpoint values can be entered. A control function for lighting and 
night blinds is also integrated. 
 

 
Figure 1 Refrigeration cycle 
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4 Assembly and installation 

4.1.1 Contact assignment 

 

 

Con. Type Designation Terminals 

J1 RAST5 3-pin multipoint connector 115-230V AC power supply 1 = N conductor 

2 = PE conductor 
3 = L conductor  

Stocko:        00A 
 

J19 RAST5 3-pin multipoint connector Alarm relay 1 = normally open 

2 = common 

3 = normally closed  

Stocko:        00F     

 

J5 RAST5 10-pin multipoint 

connector 

Relay 1 1 = common 

2 = normally open 

 
 

Stocko:        044 

 

Stocko:        021 
 

Relay 2 3 = common 
4 = normally open 

 
Stocko:        00F 

 

Relay 3 5 = common 

6 = normally open 

 
Stocko:        049 

 

Relay 4 7 = common 

8 = normally open 

 
Stocko:        001 

 

Relay 5 9 = common 

10 = normally open 

 
J14 RAST5 8-pin multipoint connector Relay 6 1 = common 

2 = normally open 
  

Stocko:        064 

 

Stocko:        045 
 

Relay 7 3 = common 
4 = normally open 

 
Stocko:        036 

 

Relay 8 5 = common 

6 = normally open 

 
Stocko:        054 

 

Safety relay 7 = common 

8 = normally open 

 
J21 RAST5 2-pin multipoint connector High pressure switch 1 = 24 V DC  

2 = input 

  

Stocko:        002 

 

J22 RAST5 2-pin multipoint connector Low pressure switch 1 = J21.2 

2 = input 

 

Stocko:        002 

 

J23 RAST5 2-pin multipoint connector Digital input 1 1 = input  

2 = input 

 

Stocko:        037 

Lumberg:    Kxx 

J24 RAST5 2-pin multipoint connector Digital input 2 1 = input 
2 = input   

 

Stocko:        053 
 

J17 RAST2.5 3-pin socket connectors Discharge pressure sensor  1 = 4-20 mA 

2 = 24V DC  

3 = GND  

Stocko:        003 

 

J2 RAST2.5 3-pin socket connectors Suction pressure sensor  1 = 4-20 mA 
2 = 24V DC  

3 = GND  

Stocko:        033 
 

J15 RAST2.5 3-pin socket connectors Configurable sensor input 2 

(Suction gas temperature / Fin 3 temp.) 

1 = 3.3V DC  

2 = open 

3 = GND  

Stocko:        004 

 

J13 RAST2.5 3-pin socket connectors Configurable sensor input 1 

(Discharge temp / Fin 2 temp.) 

1 = 3.3V DC  

2 = open 

3 = GND  
Stocko:        005 

 

J10 RAST2.5 3-pin socket connectors Equipment temperature 1 = 3.3V DC  
2 = open 

3 = GND  Stocko:        007 
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Table 1: Connector assignment 

 
 
 
  

J8 RAST2.5 3-pin socket connectors Evaporator temperature 1 = 3.3V DC  

2 = open 
3 = GND  

Stocko:        008 
 

J6 RAST2.5 3-pin socket connectors Air out temperature 1 = 3.3V DC  

2 = open 

3 = GND  
Stocko:        009 

 

J3 RAST2.5 3-pin socket connectors Air in temperature 1 = 24V DC  
2 = 4-20 mA 

3 = GND  

Stocko:        004 

 

J20 

 

RAST2.5 3-pin socket connectors Display unit ECD-05 1 = +12V DC  

2 = open 
3 = GND  

Stocko:        005 
 

J26 RAST2.5 3-pin socket connectors 24 V/0.5 A power supply 1 = +24V DC  

2 = open 

3 = GND  
Stocko:        007 

 

J30 JST B6B Electronic expansion valve (EXV) 1 = +24V DC red 
2 = +24V DC brown 

3 = coil 1     blue 

4 = coil 1     orange 
5 = coil 2     yellow 

6 = coil 2     white 

 

 

J25 RAST5 2-pin multipoint connector Synchronized defrost 1 = + 8V DC  
2 = GNDIS 

 

Stocko:        050 
 

J27 RAST5 2-pin multipoint connector RS485 communication, Modbus Master 1 = Modbus A 

2 = Modbus B 
3 =  Modbus GND  

Stocko:        008 
 

JP1 

JP2 

RJ45 RS485 communication, Inter Cabinet BUS 1 = n.c. 

2 = n.c. 

3 = n.c. 

4 = Modbus A 

5 = Modbus B 
6 = n.c. 

7 = n.c. 

8 = Modbus GND 

J3 / J4 Header rows Optional communication interface  

J7 / J8 Header rows Optional output interface (EXM, relay)   
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Figure 2 Connector position on PCB 
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4.1.3 High and low pressure switches 

The PCB has inputs for high and low pressure switches. The state of the LED concerned as well as the safety 
relay status are indicated by the following table. 

High pressure 
switch 

Low pressure 
switch 

High 
pressure 
LED 

Low 
pressure 
LED 

Safety relay 

closed closed on on closed 

closed open on off open 

open closed off off open 

open open off off open 

Table 2: Logic safety chain 
 

4.1.4 Alarm relay 

The alarm relay operates in a fail safe mode. If no alarm is triggered, the relay is activated and the LED is illuminated. 
 

4.2 Modbus communication 

All configuration on the controller is done via Modbus / Monitoring System. If the controller is connected to 
Modbus communication, activity is indicated by the green LED next to the micro controller. A receiving data 
status is indicated by a flashing LED.  

The principle setup is shown in the next picture: 

 

 

Figure 3 Modbus wiring 
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Figure 4 RJ 45 to XJ485USB adapter cable 

4.2.1 Bus termination / polarization 

When building up a Modbus communication with several boards it is beneficial to terminate the bus at the 
last board in line with a resistor. This is done by placing a jumper on the board. The pin connectors are 
located close to the RJ 45 terminals. In some cases (disturbances on the bus), it could be also helpful to 
polarize the bus with two additional jumpers at one controller on the bus.  
 

 
Figure 5 Jumpers 
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A principle setup where to place the termination jumper is shown in Figure 5: 
 

 
Figure 6 Bus termination 

  
  



 

Proprietary and confidential – Do not copy or distribute without permission from Emerson Climate Technologies GmbH 12/42 

    Technical Information 

4.3 Inputs/outputs 

 

4.3.1 Relay outputs 

All relay outputs are potential-free normally open contacts with "RAST 5" connectors. The connections are 
listed in Table 1 "Connector assignment".  
The relays 6, 7, 8 and the alarm relay are additionally actuated by a watchdog timer. In the event of a micro 
controller fault, these relays are deenergized after approx. 1s preventing any unsafe working condition of the 
cabinet. 
To avoid wiring errors, coding on the individual connectors ensures that they can only be connected to their 
matching partner. 

 

4.3.2 Display unit 

Only the corresponding Emerson temperature display module is supported (ECD-05). An Emerson specific 
short-circuit proof 1-bit bus is used as the transmission protocol. 
 

4.3.3 Digital inputs 

Two digital inputs are provided on RAST 5 connector strips. (J23 / J24) 
The digital inputs are active inputs and can be powered by 24 V to 230 V (AC/DC). Coding on the individual 
connectors ensures that they can only be connected to their matching partner. This helps avoid any wiring 
errors. 

 

4.3.4 Compressor safety chain for high and low pressure switches 

The safety chain internally operates at 24 V DC. The outputs are short-circuit proof. If the safety chain is closed, 
both green LEDs on the inputs for high and low pressure switches are illuminated and the safety relay is closed. 

Additionally, the safety chain is controlled by a watchdog timer. In case of an internal fault of the microprocessor 
the safety relay is switched of automatically.  

Figure 7: Safety Concept  
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4.3.5 Sensor inputs 

The pressure sensors have 2-wire connections and operate with a 4 to 20 mA signal. Every pressure sensor 
input has its own 24 V DC power supply and is limited to max. 25 mA. 

As temperature sensors 10K@25°C NTC sensors are used. The supply voltage for the NTC sensors is 3.3V 
DC. 

 

Figure 8: Sensor positions  

S1: Suction gas sensor 
S2: Air in sensor 
S3: Air out sensor 
S4: Fin sensor/defrost sensor 
S5: Refrigeration unit temperature 
S6: Discharge temperature 

S4 S2 

S1 

S3 

S6 

S5 
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4.3.6 Electronic Expansion Valve (EXV) 

The controller module has an output for a unipolar electronic expansion valve (Emerson EXM/L) which is 
controlled by a stepper motor. 

  
Figure 9: EXV Connection 
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4.4 Communication / Modbus address 

The default way of communication with the controller is by Modbus protocol. Each device on a Modbus line 
needs a unique Address. All devices on one line must have the same baud rate and parity/ stop bits 
configuration (161 Baud rate, 162 Parity / Stop bits). As a factory default the baud rate is set to 19200 baud/s, 
even parity and one stop bit. If the baud rate and parity/ stop bit setup is unknown, it can be restored via the 
display (see 6.2). 

To set up the Modbus address by default DIP switches are used, another way to configure the address is via 
a display or a Modbus Write-parameter. To activate a configuration via display/ parameter the DIP switches 1 
– 6 must be set to OFF. If the Modbus address of a controller is unknown, a fall back strategy is to set the 
address via the DIP-switches.  

 

Configuration via DIP switches 

The first 6 DIP switches (1 – 6) are used to set up a binary Address. 

Function               DIP switch number 

 1 2 3 4 5 6 7 8 

Modbus address 1 to 63  
0 is not permitted 

 x x x x x x - - 

Table 3: Modbus DIP switches 

Modbus 
Address 

1 2 3 4 5 6 
Modbus 
Address 

1 2 3 4 5 6 

1 On      33 On     On 

2  On     34  On    On 

3 On On     35 On On    On 

4   On    36   On   On 

5 On  On    37 On  On   On 

6  On On    38  On On   On 

7 On On On    39 On On On   On 

8    On   40    On  On 

9 On   On   41 On   On  On 

10  On  On   42  On  On  On 

11 On On  On   43 On On  On  On 

12   On On   44   On On  On 

13 On  On On   45 On  On On  On 

14  On On On   46  On On On  On 

15 On On On On   47 On On On On  On 

16     On  48     On On 

17 On    On  49 On    On On 

18  On   On  50  On   On On 

19 On On   On  51 On On   On On 

20   On  On  52   On  On On 

21 On  On  On  53 On  On  On On 

22  On On  On  54  On On  On On 

23 On On On  On  55 On On On  On On 

24    On On  56    On On On 

25 On   On On  57 On   On On On 

26  On  On On  58  On  On On On 

27 On On  On On  59 On On  On On On 

28   On On On  60   On On On On 

29 On  On On On  61 On  On On On On 

30  On On On On  62  On On On On On 

31 On On On On On  63 On On On On On On 

32      On        

Table 4: Modbus Addresses 
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Figure 11: DIP switch 

 

Configuration via Display / Modbus 

If DIP switch 1 – 6 are OFF the configuration of the Modbus address is done via display configuration (see 
6.2) respectively Modbus Write-parameter 543. 

 

4.5 Digital Inputs 

4.5.1 Defrost synchronization 

The defrost synchronization is a simple 1-bit bus function. The 8 V DC bus supply is provided separately by 
the internal power supply (SELV). 

Defrost groups can be established by a hardware connection of all cabinets in one group via the “Synchronized 
defrost” connector. The first device in the defrost group that triggers a defrost cycle causes defrost of all other 
cabinets in the same group. A defrost cycle can be started using the real-time clock, interval timer or a Modbus 
command. At the end of the defrost cycle, the last device in the defrost group starts refrigeration operation 
again for the remaining cabinets in the defrost group. 

4.5.2 Configurable digital inputs 

Two digital inputs are configurable. For now four functions can be dedicated to these inputs.  

4.5.2.1 Lighting controls (Day/Night operation) 

Without any activation, the cabinet lighting is off and the night blinds are closed. Lighting can be turned on 
and the night blinds can be opened using an external contact or Modbus command.  
 

4.5.2.2 Bus alarm 

This input is used as an external alarm. This function is currently used as a gas alarm. In case of a gas alarm 
the hybrid fan will be switched on (only relevant for air-cooled cabinets). 
 

4.5.2.3 Door input 

The logical function of the door input is configurable. It can be a “NO” normal open or “NC” normal closed 
contact. When the door input is activated, the compressor(s) and the fans are switched off. By releasing the 
contact the cooling is activated and the fans are switched on again. In addition, a restart time delay can be 
configured. If the delay time elapsed cooling is active and the fans are switched on even if the door is still 
open. If a second delay time expires, the door open alarm is activated. 
 

4.5.2.4 Standby mode 

The standby mode can be active by an additional switch or a Modbus command. By entering this mode  
cooling is terminated and all compressors are stopped. The fans and the light is switched off, the night 
curtain moves up if down. All “Software alarms” like “high temperature” are cleared by entering the standby 
mode and not evaluated in this state. Only “hardware alarms” will be indicated. The cabinet is not reacting on 
the day/night input. 
  

https://www.dict.cc/englisch-deutsch/respectively.html
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4.6 External Devices (Modbus Master) 

 

ECB D20ECB D20

CG RSBT

RS485

CG RSBT

RS485

EBM ESMEBM ESM

ED 3ED 3

Modbus

 
 
Figure 12 Internal Modbus Wiring 

The baud rate on the Modbus Master plug in is fixed to 19200 Baud, “Even” parity and one stop bit. To run 
external devices, it is necessary to set a unique Modbus address but equal Baud rate, Stop bit and parity 
configuration in the proprietary configuration procedure of each device. After that the devices can connected 
to the bus. The address of each device must be set in the configuration of the ECB-D10. By the next reset of 
the board automatically all devices are configured in a proper way by the controller. The current implemented 
devices are: 

 

• Variable speed drive, Emerson ED3015A 

• Soft starter, Carlo Gavazzi RSBT4025EVC 

• EC Fan, EBM ESM 
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4.6.1.1 Emerson ED3 Drive 

One Emerson ED3 drive can be connected to the Modbus master interface. The default Modbus address is 
45, which is the factory default address of the drive. If required this address can be changed in the 
configuration of the controller and the drive (separate description file).  
At start up, the controller set to the configured package code (compressor + drive + application envelope), 
the discharge line temperature protection to 120 °C and the speed up and down rate to the configured 
values. 
The available information on the controller are:  

• Package code 

• Compressor speed 

• Requested compressor speed 

• Hardware, system, compressor and PFC failure 

• Drive status 

• Discharge line temperature 
 
In case of a communication failure, the compressor is stopped. 
 

4.6.1.2 Carlo Gavazzi Soft starter 

Up to three soft starters can be connected to the Modbus master interface. The Modbus address must be set 
in the configuration. A Modbus address of 0 means that the soft starter is not available. The Carlo Gavazzi 
soft starter allows to switch the compressor via Modbus command and get a feedback of the compressor 
status. To use CG soft starters the compressor command type must be set to soft starters. 
At start up, the controller set the heart beat function and the refresh interval (10 s). This means that in case 
there is no live beat from the controller for 10 s the soft starter is tripping.  
The available information on the controller are: 

• Status 

• Voltage L1 – L3 

• Power 

• Alarms 
 
In case of a communication failure to a soft starter the controller will entering alarm mode. 
 

4.6.1.3 EBM ESM Fan 

Up to six ESM fans can be connected to the Modbus master interface. The Modbus address must be set in 
the configuration. A Modbus address of 0 means that the fan is not available. In case of a communication 
failure the ESM fan continue to run on the speed configured at the last startup of the controller (emergency 
function).  
The available information on the controller are: 

• Status  

• Speed 
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5 Functions and parameters 

More information as minimum, maximum and default values could be found in the Modbus documentation. 
 
Example: 
 
Modbus address Parameter 

Functional description 

 

5.1 Parameter list description 

1 Day temperature setpoint 

This parameter defines the temperature set point for the cabinet during day operation mode. Depending on 
the compressor type this parameter has a different meaning. 

Fixed speed compressor: The temperature control is done by a dead band controller. This parameter defines 
the cut off temperature for the compressor. The cut on temperature is this parameter plus the day temperature 
difference (57 Day temperature difference) In case of a sensor failure, the dead band controller runs in cycle 
mode. 
 

Thermostat
off

Thermostat
on

Set point Difference
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Figure 13 Fixed speed control 

Variable speed compressor: The temperature control is done by a PI controller. This parameter defines the 
temperature set point, which is the middle of the P band. The cut off temperature (compressor off) is this 
parameter minus ½ of the day temperature difference (57 Day temperature difference). In case of a sensor 
failure the PI controller runs with 50% speed. For variable speed applications it is recommended to use a 
wider band (~5K) to prevent cut offs after defrost. The cut off band (½ of the temperature difference) is not 
influencing the accuracy of PI temperature control. It is only relevant in case the losses of the cabinet are 
lower than the cooling capacity at minimum speed. In this case a freezing of the goods is prevented. 
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Figure 14 Variable speed control 

2 Mean value (daytime operation) 

Selection of measuring sensors for controlling the air temperature. Air inlet or air outlet during daytime 
operation. 
Control temperature = air inlet + ([air outlet - air inlet] x Mean value / 100) 
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3 Night temperature setpoint 

This parameter defines the temperature set point for the cabinet during night operation mode. Depending on 
the compressor type this parameter has a different meaning. 

Fixed speed compressor: The temperature control is done by a dead band controller. This parameter defines 
the cut off temperature for the compressor. The cut on temperature is this parameter plus the night 
temperature difference (57 Night temperature difference). In case of a sensor failure, the dead band 
controller runs in cycle mode. 
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Figure 15 Fix speed control 

Variable speed compressor: The temperature control is done by a PI controller. This parameter defines the 
temperature set point, which is the middle of the P band. The cut off temperature (compressor off) is this 
parameter minus ½ of the night temperature difference (57 Night temperature difference). In case of a 
sensor failure the PI controller runs with 50% speed. For variable speed applications it is recommended to 
use a wider band (~5K) to prevent cut offs after defrost. The cut off band (½ of the temperature difference) is 
not influencing the accuracy of PI temperature control. It is only relevant in case the losses of the cabinet are 
lower than the cooling capacity at minimum speed. In this case a freezing of the goods is prevented. 
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Figure 16 Variable speed control 

4 Mean value (nighttime operation) 

Selection of measuring sensors for controlling the air temperature via air inlet or air outlet during nighttime 
operation. 
Control temperature = air inlet + ([air outlet - air inlet] x Mean value / 100) 

5 Temporary day duration 

Using the button  on the display unit or a Modbus command, it is possible to trigger a time-limited daytime 
operation for loading goods into the equipment during nighttime operation. After the configured amount of time 
has expired, the cabinet returns to nighttime operation. 

6 Condensing pressure set point 

Threshold value for a cut off hybrid fans. If the pressure drops below this threshold the hybrid fan is switched 
off. 

7 Condensing pressure difference 

The hybrid fan is activated when the setpoint value + dead band is exceeded. This function is only active if the 
hybrid fan is configured for condensing pressure control. 
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8 Superheat control mode 

There are two different control algorithms that can be selected: "standard" and "slow". 

Standard is used for most applications, such as standard refrigeration. The EXV unit reacts quickly to changes 
in superheat temperature. However, in some applications, the superheat inside the evaporator is volatile and 
liquid refrigerant may contact the temperature sensor. The reaction of the controller may then be too fast and 
the condenser control is getting unstable (“hunting”).. 

By using the ”slow“ parameter, this control behavior can be calmed down. This configuration is manly used in 
some deep-freezing applications. 

This function is only active if an electronic expansion valve is used. 

9 Superheat setpoint 

The controller calculates the current superheat value and compares it with the setpoint value based on 
pressure transmitter and temperature sensor signals. The control valve is actuated in such a way that the 
configured superheat is maintained in all operating conditions. 

The setpoint value for superheat can be selected in a range from 3K to 30K.  

This function is only active if an electronic expansion valve is used. 

10 Alarm pause delay 

If an alarm causes the compressor to deactivate, cooling can only start again after a certain delay period has 
expired. 

11 "High superheat” alarm setpoint 

If the superheat temperature rises above the configured value, an alarm is triggered. This may happen in case 
of: 

▪ a lack of refrigerant 

▪ a valve that is too small 

▪ No subcooling 

This function is only active if an electronic expansion valve is used. 

12 "High superheat" alarm delay 

If the temperature stays above the alarm level configured in 11 for a period adjustable by this parameter an 
alarm is triggered.  

13 "Low suction pressure " alarm threshold 

An alarm is triggered if suction pressure falls below the configured value. The alarm is canceled when 
suction pressure returns to the configured value + 0.5 bar. 
This function is not active if no suction pressure sensor is used. 

14 "Low suction pressure " alarm delay 

If the pressure stays below the alarm level configured in 13 for a period adjustable by this parameter an alarm 
is triggered.  

This function is not active if no suction pressure sensor is used. 

15 Defrost minimum time (nighttime operation) 

Minimum defrost time in nighttime operation. Prevents defrost being terminated too quickly in case of severe 
icing due to inaccurate temperature measurements. 

16 “High temperature” alarm delay (control temperature) 

If the control temperature stays above the defined alarm value (17) for longer than the period defined by this 
parameter, the alarm will be triggered. 

17 “High temperature” alarm threshold (control temperature) 

Relative alarm threshold to control temperature setpoint 1 or 3. If the control temperature rises above setpoint 
+ this value an alarm is triggered. 

Tthreshold = Tset-point + Parameter(17) 
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18 “Low temperature” alarm delay (control temperature) 

If the control temperature stays below the defined alarm value (19) for longer than the period defined by this 
parameter, the alarm will be triggered. 

19 “Low temperature” alarm threshold (control temperature) 

Relative alarm threshold to control temperature setpoint 1 or 3. If the control temperature falls below setpoint 
- this value an alarm is triggered and cooling is stopped. 

Tthreshold = tset-point - Parameter(19)  

20 “High condensing pressure” alarm threshold 

The condensing pressure can optional be measured by the discharge pressure sensor. An electronic high 
pressure fault can be detected in addition of using a mechanical pressure switch by using this setpoint entry.  
Only active when a discharge pressure sensor is in use. 

21 “High condensing pressure” alarm delay 

If the condensing pressure stays above the defined alarm value (20) for longer than the period defined by this 
parameter, the alarm will be triggered. 

22 “Cabinet temperature” alarm enabled 

If a cabinet temperature sensor is used, high temperature and low temperature alarms for the cabinet can be 
activated. 

23 “Low cabinet temperature” alarm threshold 

Minimum permissible cabinet temperature. When this value is reached, refrigeration is stopped and will only 
be start again after the temperature has risen above the threshold. 

24 “High cabinet temperature” alarm threshold 

Maximum permissible cabinet temperature. If the temperature rises above the value configured in this 
parameter an alarm is triggered. 

25 “Cabinet temperature” alarm delay 

If the cabinet temperature stays below the defined lower alarm value (23) or above the defined upper alarm 
value (24) for longer than the period defined by this parameter, the alarm will be triggered. 

26 Defrost interval time 

Interval between defrost cycles. After activation, the first defrost interval is changed by the configured Modbus 
address, see Figure. This is done to avoid peaks in power consumption caused by a synchronous start of 
cooling of all cabinets. After starting a defrost cycle (either by a timer or via communication), the interval is re-
set. 

 

Figure 17: Shift of Defrost Interval’s by ModBus Address 
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27 Defrost termination mode (dt) 

The defrost cycle can be terminated by using temperature or time values. 

The lowest fin temperature (out of all fin sensors), air out temperature or evaporating temperature (suction 
pressure sensor required) can be used to terminate a defrost. If a defrost termination by temperature is 
configured, an alarm is triggered if the temperature value is not reached during termination time. If a defrost 
termination only by time is configured in this case, no alarm will be triggered.  

28 Day defrost termination temperature 

Setting of defrost termination temperature for daytime operation. If a defrost termination by temperature is 
configured, de defrost stops if temperature rises above this value. 

29 Night defrost termination temperature 

Setting of defrost termination temperature for nighttime operation. If a defrost termination by temperature is 
configured, de defrost stops if temperature rises above this value. 

30 Day defrost termination time 

Setting of maximum defrost time for daytime operation. In any case the defrost is stopped and drain time is 
starting (32) when this time has elapsed. 

31 Night defrost termination time 

Setting of maximum defrost time for nighttime operation. In any case the defrost is stopped and drain time is 
starting (32) when this time has elapsed. 

32 Defrost drain time 

Delay after a defrost phase. During this period the water droplets can be drain off the evaporator. When an 
electric defrost system is used, the heater is turned off. In case of a hot-gas defrost system, the compressor is 
stopped and the four-way valve is switched. 

The delay is used to prevent defrost water being transported from the evaporator to the cabinet via the air flow 
of the fan after a defrost period. 

Time setting in minutes. 

33 Defrost synchronize mode 

Configuration parameter whether synchronized defrost is permitted. (never, always, only during nighttime 
operation or by Modbus). In case of a day to night transition the first defrost is started with a delay of 15 min. 
In case of a termination by Modbus the digital input will be ignored. 

34 Defrost on time 1 enabled 
The defrost on time 1 can be enabled by using this parameter. 

35 Defrost time 1 

Defrost time 1 ([h x 60] + min) x 20 + (sec / 3) 

Example for configuring a defrost at 6.30 AM: ([6 h x 60] + 30 min) x 20 + 0 (sec / 3) = 7800 

36 Defrost on time 2 enabled 

The defrost over time 2 can be enabled by using this parameter. 

37 Defrost time 2 

Defrost time 2 ([h x 60] + min) x 20 + (sec / 3) 

38 Defrost on time 3 enabled 

The defrost over time 1 mode can be enabled by using this parameter. 

39 Defrost time 3 value 

Defrost time 1 ([h x 60] + min) x 20 + (sec / 3) 

40 Defrost on time 4 enabled 

The defrost on time 4 can be enabled by using this parameter. 

41 Defrost time 4 

Defrost time 4 ([h x 60] + min) x 20 + (sec / 3) 
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42 Defrost on time 5 enabled 

The defrost on time 5 mode can be enabled by using this parameter. 

43 Defrost time 5 

Defrost time 5 ([h x 60] + min) x 20 + (sec / 3) 

44 Defrost on time 6 enabled 

The defrost on time 6 can be enabled using this parameter. 

45 Defrost time 6 

Defrost time 6 ([h x 60] + min) x 20 + (sec / 3) 

46 Defrost minimum time (day operation) 

Minimum defrost time in daytime operation. Prevents defrost being terminated too quickly in case of severe 
icing due to inaccurate temperature measurements. 

47 Display temperature shift 

Used to adapt temperatures displayed on the display unit. 

48 Unit conversion 

The units used for calculating temperature and pressure can be changed. "SI" and "Imperial" modes are 
available.  
When "SI" is selected, "°C" and "bar" units will be used for the displayed values. Also on the display unit, the 
temperature is displayed in "°C". 
When "Imperial" is selected, "°F" and "psi" units will be used for also displayed values. Also on the display 
unit, the temperature is displayed in "°F". 

The Modbus interface only works with "SI" units. 

49 Display temperature 

The optional display unit can be used to show the temperature or only the operating condition of the cabinet. 

0 = On / Exx in case of error / -d- when defrost 

1 = Control temperature display / Exx in case of error / -d- when defrost 

2 = Cabinet temperature display / Exx in case of error / -d- when defrost 

50 Available compressors 

Provides an option to deactivate individual compressors when using a compressor pack controller. 
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52 Demand defrost relative delta threshold 

If in configuration parameter 78 Defrost mode a demand detection is selected, this demand is detected in 
three stages. As a first stage the best cooling capability of the evaporator is measured after a defrost. If this 
capability drops below a temperature difference configured in this parameter the next defrost is triggered. 

 

Figure 18: Demand Defrost Detection 

 
53 Demand defrost absolute delta threshold 

If in configuration parameter 78 Defrost mode a defrost mode with demand detection is selected, this 
demand is detected in three stages. As a second stage a detection is triggered if the absolute temperature 
difference between Air Out and Air In drops below the value configured in this parameter. If this fails, the 
defrost is triggered by time 26 Defrost interval time (final criterion). 

54 Demand defrost delay 

Time in seconds. The detection of the best cooling capability after a defrost termination is delayed by the time 
configured in this parameter. 

55 Demand defrost Delta lambda 

Filter factor to lowpass the temperature difference. 

56 Refrigerant 

Selection of the used refrigerant. 
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57 Day temperature difference 

In case fixe speed compressors are used parameter (121 Compressor command type is set to 
Relays or Softstarters), the cabinet temperature is controlled by a two-level controller. This parameter 
represents the hysteresis of the regulator during daytime operation. If a variable speed compressor is used 
(121 Compressor command type is set to Drive) the temperature / capacity control is done by a PI controller 
152 Capacity control Kp and 124 Capacity control Ki).  

.  
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off
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Set point Difference

Control Temperature

 

Figure 19: Deadband Control 

 
58 Night temperature difference 

In case fixe speed compressors are used parameter (121 Compressor command type is set to Relays or 
Softstarters), the cabinet temperature is controlled by a two-level controller.. This parameter represents the 
hysteresis of the regulator during nighttime operation. If a variable speed compressor is used (121 
Compressor command type is set to Drive) the temperature / capacity control is done by a PI controller 152 
Capacity control Kp and 124 Capacity control Ki). 

 

59 Day Night transition time 

During changeover from daytime to nighttime operation the fans and the compressor are switched off for this 
period. This is necessary to guarantee a failure-free shut down of the night curtain. 

60 Thermostat cycle off time 
In case of a temperature sensor failure the controller is entering an emergency operation mode (cycling) 
without a feedback. The off time between two periods of cooling is defined by this parameter. 

61 Thermostat cylce on time 

In case of a temperature sensor failure the controller is entering an emergency operation mode (cycling) 
without a feedback. The period time of cooling is defined by this parameter. 

62 MOP control 

MOP (maximum operating pressure) control mode is enabled by this parameter. 

This function is only active if an electronic expansion valve is used.  

63 MOP temperature 

The saturation temperature in MOP mode is defined by this parameter. 

This function is only active if an electronic expansion valve is used.  

64 Start-up valve opening duration 

For stability reason in the beginning of a cooling period the opening of EXV is done by a fixed value. The period 
of this state is defined by this parameter. 

This function is only active if an electronic expansion valve is used. 

65 Start-up valve opening  

For stability reason in the beginning of a cooling period the opening of EXV is done by a fixed value. The 
amount of opening in this state is defined by this parameter. 

This function is only active if an electronic expansion valve is used. 
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66 Valve scaling 

The real maximum opening of the valve can be limited by this parameter. This is necessary if the valve built in 
is too big for the application. The superheating controller is working relative to this parameter in the range of 
0-100%. 

This function is only active if an electronic expansion valve is used. 

67 Pressure difference 4-way 

The minimum pressure difference to switch the four-way-valve is defined by this parameter. 

This function is only available if hot-gas-defrost is configured and a suction and discharge pressure sensor is 
available. If one of the pressure sensors is missing the valve is switched by time control. 

68 Valve type 

A thermostatic expansion valve (TXV) or an electric expansion valve (EXV) can be selected.  

69 Manual mode timeout 

If the controller is running in manual mode a timeout is forcing the device back into normal mode after the time 
configured in this parameter.  

70 + 71 Pressure sensor type 

Several pressure sensor types can be selected. 

72 - 77 Temperature sensor type 

Several temperature sensor types can be selected. 

78 Defrost mode 

Four different ways of doing a defrost are configurable 

Value Defrost mode Defrost relais in use Fans Compressor 

0 natural no on off 

1 electrical yes off off 

2 hot-gas bypass yes off on 

3 hot-gas 4-way yes off on 

4 natural with demand 
detection 

no on off 

5 electrical with demand 
detection 

yes off off 

6 hot-gas bypass with demand 
detection 

yes off on 

7 hot-gas 4-way with demand 
detection 

yes off on 

8 electrical with fans on  yes on off 

9 electrical with fans on and 
demand detection 

yes on off 

Table 5: Defrost Modes 

 
79 Defrost valve opening 

The opening of the EXV in case of a hot-gas 4-way defrost are defined by this parameter 

This function is only active if an electronic expansion valve is used. 

80 Fan restart delay after defrost 

An instant restart of the fans after an electrical or hot-gas defrost is delayed by this parameter, so no hot air is 
blown into the cabinet. 
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81 Fan restart temperature threshold after defrost 

After an electrical or hot-gas defrost the fans are started again if the temperature of the sensor selected in 27 
drops below the level configured in this parameter. 

82 Sync. Delay after defrost 
Maximum idle time the device is waiting for other cabinets to finish defrost. In any case after that time cooling 
is started again. This is done to prevent one device blocking the whole group in case of an error. 

 
Figure 20: Synchronized Defrost 

 
83 Password for display 

The display password is set by this parameter. 

84 Variable speed startup duration 

When switching on the variable speed out of Off state the compressor first run on a constant speed defined by 
Parameter 85 Variable speed startup speed . This parameter defines the duration of this startup phase. 

85 Variable speed startup speed 

When switching on the variable speed out of Off state the compressor first run on the speed defined by this 
parameter. 

86 Pack remove capacity delay 

If a pack controller is used, stopping the next compressor (reduce power) could be delayed by this parameter. 

87 Pack add capacity delay 

If a pack controller is used, starting the next compressor (increase power) could be delayed by this parameter. 

88 Pack compressor selection 

Two modes could be selected for pack control: 

• rotating: the next compressor which will be added is the one with lowest run time 

• base load: compressor 1 is used as a base load. Compressor 2 and 3 are chosen by run time. 

89 Pack defrost compressor delay 

 

 

 

 

 

 

 

Figure 21: Pack Defrost Compressor Delay at Hot Gas Defrost 

 
If a hot-gas 4-way defrost is configured the adding of additional compressors in defrost mode could be delayed 
by this parameter. 
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90 Pack cycle compressor delay 
 

 

 

 

 

 

 

 

Figure 22: Pack Cycle Compressor Delay at Thermostat Emergency Operation 

 
If the thermostat is running in cycle mode in case of a sensor failure adding of compressors is delayed by this 
parameter. 

91 Pack control mode 

The control strategy of the pack controller is configured by this parameter. Two control strategies are available: 

• Dead band 

 

Figure 23: Pack Controller Dead Band Mode 

 

• Percentage  

 

Figure 24: Pack Controller Percentage Mode 

 
93 Maximum cooling time 

When this time has elapsed a stop of cooling is forced. 

94 Compressor minimum on time 

The compressor could only be switched off after a minimum period. 
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95 Compressor minimum off time 

The compressor could only be switched on after a minimum period. 

97 Alarm Mask Buzzer 

98 Alarm Mask Display 

99 Alarm Mask Relay 
Alarms could be suppressed by these parameters. 

100 Discharge temperature alarm threshold 

If the discharge temperature stays above this threshold for more than 5 seconds an alarm is triggered. If the 
discharge temperature falls back above this threshold within this time no alarm is triggered.  

This function is only active if a discharge temperature sensor is available. 

101 Control Temperature delta factor 

The corrected control temperature can be influenced by this parameter. This is done to prevent over- and 
undershoots in cabinet temperature.  

102 Hybrid fan control mode 

If an air-cooled design is used the hybrid fan could be controlled by discharge pressure or can be switched on 
and off in parallel to the compressors.103 - 105 Modbus Address of Carlo Gavazzi RSBT compressor 
softstarter 1 – 3 

 

106 - 112 Modbus Address of EBM Modbus fan 1 - 6 

113    Modbus Address of Emerson ED3 Drive 

115 – 120  Default speed of EBM Modbus fan 1 -6 

In normal operation, the variable speed fans are running at this speed.  

121 Compressor command type 

The compressors can be controlled by the defined relays (parameter 125 -132 Relay use up to 3 
compressors are available. Or they can be switched by the softstarters (definition of Modbus address in 
parameter 103 – 105). Or a single variable speed compressor controlled by a Drive can be configured. In this 
case the Modbus Address of the Drive has to be configured in Parameter 113 Modbus Address of Emerson 
ED3 Drive. The default Address of Emerson ED3 is 45. 

 

122 Minimum speed  

To protect a variable speed compressor, it is essential to stay above a certain minimum speed during normal 
operation (capacity control). The minimum speed can be found on the nameplate of the compressor.  

123 Maximum speed  

The maximum speed of a variable speed compressor is defined by this parameter. The maximum speed can 
be found on the nameplate of the compressor. 

124 Capacity control Ki 

If a variable speed compressor is used (121 Compressor command type is set to Drive) the 
temperature / capacity control is done by a PI controller 152 Capacity control Kp and 124 Capacity 
control Ki). This parameter defines the integral part. 

  



 

Proprietary and confidential – Do not copy or distribute without permission from Emerson Climate Technologies GmbH 31/42 

    Technical Information 

125 Relay 1 use 

126 Relay 2 use 

127 Relay 3 use 

128 Relay 4 use 

129 Relay 5 use 

130 Relay 6 use 

131 Relay 7 use 

132 Relay 8 use 

 

The function of the relays can be defined by the parameter 125-132. In addition, relay 6,7 and 8 are protected 
by a watchdog timer. If the controller stops these relays are switched of automatically.  

Value Function 

0 Not connected 

1 Compressor 1 relay 

2 Compressor 2 relay 

3 Compressor 3 relay 

4 Night/day relay 

5 Hybrid fan relay 

6 Curtain open relay 

7 Curtain close relay 

8 Fan relay 

9 Light relay 

10 Solenoid relay 

11 Defrost relay 

12 Drive fan 

Table 6: Relay Functions 

133 Digital input Night 

134 Digital input bus alarm 

The digital inputs can be dedicated to different functions by parameter 133, 134, 155, . Currently the function 
which can be dedicated are night input, bus alarm, door contact, standby switch. Also the input can be set as 
not connected. 

 

Wert Digital-Eingang 

0 Not connected 

1 Digital Input 1 

2 Digital Input 2 

Table 7: Digital Input Configuration 

 
135 Speed rate capacity control 

Maximum speed up / down rate of the variable speed compressor in capacity control mode. 

136 Speed up rate drive 

Maximum acceleration rate of the drive. After the start-up process of the compressor the Drive will use this 
acceleration rate to increase the speed of the compressor up to the speed configured in Parameter 85 Variable 
speed startup speed. 
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137 - 145 Adaptive superheat control PID parameters 

In case an electronic expansion valve is used (configured in parameter 68 Valve type) the superheat is 
controlled by an adaptive PID controller. This parameters define proportional, integral and differential part of 
the controller. Also the stability is evaluated continuously. In case the controller is becoming unstable the 
controller parameters are adapted.  

146 Adjust opening threshold 

In case the compressor speed is changing the EXV must follow very fast to keep a stable superheat. This is 
done by a feedforward control reacting on regular EXV controller. If the increasing in speed is above the value 
defined in this parameter, the feedforward control is activated. The value is set in percent of the maximum 
speed rate in capacity control 135 Speed rate capacity control. 

147 Adjust opening factor 

The additional opening of the EXV done by feed forward control is calculated by the difference between the 
increasing in speed and the threshold configured in parameter 146 Adjust opening threshold. An adjustment 
between the valve opening (0 – 100 %) and the acceleration rate ( 0 – 100% of 135 Speed rate capacity 
control) can be done by this parameter. 

148 Oil return speed 

To guarantee that no oil is not settling in the evaporator when running a variable speed compressor on low 
speed for a longer time an oil return should be forced after a certain time. The speed of the compressor when 
running in oil return mode is defined by this parameter. 

149 Oil return threshold 

When the compressor stays below the speed configured in this parameter for a duration longer than the time 
configured in parameter 150 Oil return duration an oil return is triggered. 

150 Oil return duration 

During an oil return the Compressor is running with speed configured in parameter 148 Oil return speed 

for a time set by this parameter.  

151 Oil return threshold duration 

The time the compressor is running with a speed below the value configured in parameter 149 Oil return 
threshold is accumulated. When the compressor speed rises above the threshold the duration timer is paused. 
If the speed drops again below the threshold level the timer continuous running. The timer is only reset if an 
oil return is triggered or a second timer running in parallel (also when the speed is above the threshold) expires. 

152 Capacity control Kp 

If a variable speed compressor is used (121 Compressor command type is set to Drive) the 
temperature / capacity control is done by a PI controller 152 Capacity control Kp and 124 Capacity 
control Ki). The compressor speed (capacity) is controlled by a PI controller. This parameter defines the 
proportional part. 

153 Demand defrost trigger correction 

When a variable speed compressor is used the compressor speed is included in the defrost detection 
algorithm. By increasing this factor the impact of the compressor speed on the delta detection gets more heavy 
(see Parameter 52). 

154 Compressor Code  

In a variable speed application the package of compressor, drive and envelope has to be set by this parameter. 
According to this code the drive is initialized. 

155 Digital input door 

The corresponding digital input (DI 1 or DI 2) for a door contact can be set by this parameter. 

156 Contact logic door 

The door input can be configured with a normally open or normally closed contact logic. 

157 Restart delay open door 

If the door is open the cooling is stopped immediately and after the door is closed cooling is restarted. In case 
the door stays open for a period longer than the time defined by this parameter, cooling is restarted even when 
the door is still open. 

158 „Door open“ alarm delay 

If the door is open the cooling is stopped immediately. In case the door stays open for a period longer than the 
time defined by this parameter an Alarm is triggered. 
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159 Digital input standby switch 

A manual switch can be used to put the cabinet in standby mode. This function can be also triggered by a 
Modbus command or a display button. By switching in this mode the cooling is stopped and the curtain is lifted. 
The display case is not reacting on any input except leaving standby mode. No software alarms are triggered, 
but hardware alarms are still observed. Also all sensor values are still evaluated.  

161 Baud rate 

This parameter is used to configure the baud rate of Modbus communication. For all devices on one Modbus 
line this configuration must be the same. 

162 Parity / stop bits 

This parameter is used to configure the parity and the number stop bits of Modbus communication. For all 
devices on one Modbus line this configuration must be the same. 

163 – 168 FREMAR (FREquency Management to Avoid Resonances) 

To avoid disturbances by resonance in variable speed applications three forbidden speed bands can be 
configured. A band is defended by a lower limit  (163,165,167) and a upper limit (164,166,168). 

169 – 174  Night speed of EBM Modbus fan 1 -6 

In night operation (curtain closed), the variable speed fans are running at this speed.  

175  Number of fin sensors 

It is possible to increase the number of fin sensors to optimize the defrost termination by fin temperature 
(multiple measurement points) or use a multi evaporator design. By default, the system is working with one fin 
sensor. If two fin sensors are selected the second fin sensor is physically replacing the discharge temperature 
sensor. A discharge temperature protection cannot be used anymore and is disabled. If three fin sensors are 
selected the third fin sensor is physically replacing the suction temperature sensor a EXV / superheat control 
cannot be used anymore. 

176 Pack One-shot Mode Enabled 

By this parameter the pack controller changes its mode of operation to avoid a part load operation (e.g. two 
compressors are running constantly and the third is off). In case of a cooling demand all available compressors 
are started respecting parameter 87 Pack add capacity delay. If the demand decreasing the pack controller 
will also remove all available compressors at once respecting parameter 86 Pack remove capacity delay. 

  
Figure 25 Pack One-shot Mode 

177 Hotgas-Defrost compressor speed 

During a hotgas defrost the compressor is running at the speed setup by this parameter. 

178 Hotgas-Defrost compressor startup speed 

Compressor speed during defrost startup time (see Figure 26 Hotgas defrost sequence with / without 4way-
Valve switching). 

179 Hotgas-Defrost startup duration 

Duration of the defrost startup time (see Figure 26 Hotgas defrost sequence with / without 4way-Valve 
switching).  
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180 Hotgas-Defrost compressor speed rate 

After the defrost startup time is elapsed the compressor is accelerating by this speed rate till the final defrost 
compressor speed setup in Parameter 177 Hotgas-Defrost compressor speed (see Figure 26 Hotgas defrost 
sequence with / without 4way-Valve switching).  

  

 
Figure 26 Hotgas defrost sequence with / without 4way-Valve switching 

181 Digital input fans only 

The corresponding digital input (DI 1 or DI 2) for the fans only mode can be set by this parameter. 

 

6 Display unit functions (ECD-D05/06) 
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operation) 
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Figure 27: Display unit ECD-D05/06 
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Operating condition Code display 

Refrigeration 
"On"  / Control temperature  / Cabinet temperature (depending 
on configuration) 

Defrost "dEF" 

Pull down after defrost "Pd" 

Standby (cleaning mode) "OFF" 

Error "Exx" 

Fans only “FAn” 

In case of firmware update or hardware 
error "noL" 

 

6.1 Limited configuration parameters using display unit 

 Display Code Parameter 

1 
„Add“ Modbus Address (see 4.4) 

(only active if all DIP switches are OFF) 

2 „rtE“ Baud rate of Modbus communication 

3 
„PtY“ Parity / stop bit setup of Modbus 

communication 

4 „dt“ Detection of defrosting termination 

 

Baud rate Parity/ stop bits 

Value Meaning 

0 9600 Baud/s 

1 19200 Baud/s 

2 38400 Baud/s 
 

Value Meaning 

0 No parity / 2 stop bits 

1 Even parity / 1 stop bit 

2 Odd parity / 1 stop bit 

3 No parity / 1 stop bit 
 

6.2 Configuration using display unit 

• Press  for 5 seconds 

• When a "0" is displayed, use the  or  buttons to enter password "27" (factory setting) 

• Press the  button and the first parameter will be displayed 

• You can navigate the menu using the  or  buttons 

• After pressing , the parameter can be changed using  and  

• After pressing  again, the unit returns to the parameter list 

• Any changed parameters are saved using the  button 

• If there is no user activity within 60 s, the controller exits the configuration settings menu and cancels 
any values that have been changed. 
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6.3 Defrost request using keyboard 

• Press the  button for 5 s  

• When a "0" is displayed, use the  or  buttons to enter password "27" (factory setting) 

• Press the  button to start the defrost cycle. 

• This causes the defrost interval to be re-set. 
 

6.4 Temporary daytime operation using keyboard 

• Press the  button for 1 s  

• With the cooling controller in nighttime operation, this causes a time-limited daytime operation period 
for loading goods into the cabinet. After the configured amount of time has expired, the cabinet returns 
to nighttime operation. 

6.5 Standby (cleaning mode) using keyboard 

• Press the  button for 5 s  

• When a "0" is displayed, use the  or  buttons to enter password "27" (factory setting) 

• Press the  button to start the standby mode. 

• Another press on the  button stops the standby mode and cooling is restarted. 

7 Setting of real-time clock 

The real-time clock can be configured using two writing variables. The time can be read using two reading 
variables. 

Required battery: Lithium CR1220, 3V. 

Writing parameters: 

299 Current date ([year - 2000] x 12 + month - 1) x 31 day - 1 

300 Current time ([h x 60] + min) x 20 + (sec / 3) 

Reading parameters: 

522 Current date ([year - 2000] x 12 + month - 1) x 31 day - 1 

523 Current time ([h x 60] + min) x 20 + (sec / 3) 

8 Defrost 

8.1 Defrost controls 

The defrost method (natural, electric or hot-gas) can be configured by 78 “defrost mode” parameter. 

8.2 Defrost sequence 

The defrost process generally consists of 4 phases: 

▪ "Preliminary phase": Defrost is necessary (a defrost request is pending), but the defrost process cannot 
start yet (because the compressor cannot be stopped for natural or electric defrost or the hot-gas 
defrost cannot be started). 

▪ "Defrost": The defrost is in process. 

▪ "Drain phase": The defrost process is finished, but the system is in standby mode in order to allow the 
evaporator to dry off. The drain phase is stopped after a certain amount of time (in accordance with 
the time setting of the 32 “Defrost drain time" configuration parameter. 

▪ "Synchronization": The system is waiting for the end of the defrost phase of neighboring cabinet before 
it continues with refrigeration operation. This status is terminated when all controllers in the defrost 
synchronization chain have finished their defrost operation or after cancellation of the status over time 
(timeout).  The corresponding timeout is defined according to the 30 “Day defrost termination time” 
respectively 31 “Night defrost termination time” parameter. 
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Figure 28: Defrost Phases 

8.3 Defrost process 

The defrost process can be requested using the following functions: 

▪ Using the interval timer: A timing element is activated and requests a defrost cycle after expiration of 
the configured period. The time interval is controlled using the 26 “Defrost interval" configuration 
parameter. If this parameter is set to "0", there is no time-based defrost request. 

▪ Using a network command: By setting the writing variable 521 “Defrost command“ to a value other 
than zero, a defrost request can be issued. This variable is automatically re-set to "0" once a defrost 
request is detected. 

▪ Via Modbus: Sending a defrost request causes a defrost cycle to start. This is the case when the 
defrost request output is activated for one of the controllers in the defrost synchronization chain and 
the corresponding DIP switch is active. 

▪ Using the display module. 

▪ Using the real-time clock. 

In general: when a defrost request is detected, the defrost request output activated using the DIP switch is set 
and triggers a defrost request for all other controllers of the same defrost synchronization chain. 

8.4 Termination of the defrost process 

The cancellation mode for the defrost process is set using the 27 “Defrost termination (dt)“ configuration 
parameter. 

If the mode is set to "... temperature or time", the defrost cycle is stopped as soon as the configured 
temperature rises above the corresponding value of the predefined 28 “Defrost limit temperature (daytime 
operation)“ or 29 “Defrost limit temperature (nighttime operation)“ configuration parameter  

In any case, the defrost cycle is stopped after a delay that is entered in the 30 “Defrost time limit (daytime 
operation)“ or 31 “Defrost time limit (nighttime operation)” configuration parameters. 

8.5 Defrost monitoring 

The defrost status can be determined using 3 different methods: 

▪ The general application state "defrost running" is initiated when the defrost cycle is started and 
canceled at the end of the synchronization phase. 

▪ The read-only "defrost running" variable is set to "1" in the event of a defrost request and re-set to "0" 
after the end of the synchronization phase. 

End of defrost cylce 

End of defrost 
Waiting for other 
equipment 

Set interval timer to defrost interval 

Duration of defrost phase variable 
Max. time defined by parameter: Defrost time limit 
(daytime or nighttime operation) 

Duration of drain 
phase defined by 
parameter: Draining 
delay 

Normal operation 

"Normal defrost" 

"Synchronized defrost" 

Start of defrost cylce 

Set interval timer to defrost interval 

Duration of defrost phase variable 
Max. time defined by parameter: Defrost time limit 
(daytime or nighttime operation) 

Duration of drain 
phase defined by 
parameter: Draining 
delay 

Normal operation 

Start of defrost cylce End of defrost cylce 

Max. idle time for 
other cabinets to 
finish defined in 
cfg 82 
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▪ The digital "defrost request" output is set to "low" when the defrost request is issued and set to "high" 
after the end of the drying phase. 

8.6 Defrost start using real-time clock 

The defrost cycle can be started using a real-time clock. The interval time must be entered in the interval timer 
at the start of the defrost cycle. 

8.7 Defrost synchronization 

Defrost can be synchronized by a hardware connection (1-bit BUS on connector J25) or by a supervisor 
system. The synchronization mode can be setup using Parameter 33 Defrost synchronize mode. 

▪ Hardware connection: All cabinets in one defrost group are physically connected using a two wire 
connection on the “Synchronized defrost” connector J25 (1-bit BUS logic). As a fall back strategy a 
maximum waiting time for releasing the bus by all group members is respected (Parameter 82 Sync. 
Delay after defrost). 

▪ Supervisor system: The termination logic is handled by a supervisor system which has access to 
all cabinets of the group. The grouping must be set up in this system too. By a Modbus write 
command (Reg. 545) the defrost is terminated and cooling is restarted. As a fall back strategy a 
maximum waiting time for this command is respected (Parameter 82 Sync. Delay after defrost). 
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9 Alarms 

Alarm 
No. 

Alarm 
bit field 

Alarm description Category System behavior Buzzer Display Relay 

1 0x0001 EXV alarm 
Hardware 

alarm 
Cooling stop (only with EXV Plug-in) ✓ E00 ✓ 

2 0x0002 Suction pressure sensor 
Hardware 

alarm 
Cooling stop, only active when sensor required ✓ E01 ✓ 

3 0x0004 
Suction gas temperature 

sensor 
Hardware 

alarm 
Cooling stop (only with EXV Plug-in) ✓ E02 ✓ 

4 0x0008 Air in sensor 
Hardware 

alarm 
Emergency operation (thermostat cycles) ✓ E03 ✓ 

5 0x0010 Air out sensor 
Hardware 

alarm 
Emergency operation (thermostat cycles) / Electrical 

heating stop after defrost cycle finish is detected 
✓ E04 ✓ 

6 0x0020 Fin sensor 
Hardware 

alarm 
Electrical heating stop after defrost cycle finish is 

detected 
✓ E05 ✓ 

7 0x0040 Discharge pressure sensor 
Hardware 

alarm 
Hybrid fan on ✓ E06 ✓ 

8 0x0080 Compressor safety chain 
Hardware 

alarm 
Cooling stop   E07 ✓ 

9 0x0100 
Discharge temperature 

sensor 
Hardware 

alarm 
Only active when sensor required ✓ E08 ✓ 

10 0x0200 Cabinet temperature sensor 
Hardware 

alarm 
  ✓ E09 ✓ 

11 0x0400 no function  
Hardware 

alarm 
   E10 ✓ 

12 0x0800 Low battery voltage 
Hardware 

alarm 
    E11   

13 0x1000 Class B software 
Hardware 

alarm 
Cooling stop ✓ E12 ✓ 

14 0x2000 EEPROM 
Hardware 

alarm 
Cooling stop ✓ E13 ✓ 

15 0x4000 Modbus Master Jam 
Hardware 

alarm 
    E14   

16 0x8000 Door Open 
Hardware 

alarm 
        

17 0x0001 Low pressure 
Software 

alarm 
Cooling stop, only active when using low pressure 

transmitter 
✓ E32 ✓ 

18 0x0002 Low superheat 
Software 

alarm 
Cooling stop ✓ E33 ✓ 

19 0x0004 High superheat 
Software 

alarm 
Cooling stop ✓ E34 ✓ 

20 0x0008 High cabinet temperature 
Software 

alarm 
  ✓ E35 ✓ 

21 0x0010 Low cabinet temperature 
Software 

alarm 
Cooling stop ✓ E36 ✓ 

22 0x0020 Low control temperature 
Software 

alarm 
Cooling stop ✓ E37 ✓ 

23 0x0040 High control temperature 
Software 

alarm 
  ✓ E38 ✓ 

24 0x0080 Defrost terminated by time 
Software 

alarm 
  ✓ E39 ✓ 

25 0x0100 N/A 
Software 

alarm 
    

26 0x0200 High discharge temperature 
Software 

alarm 
Cooling stop ✓ E41 ✓ 

27 0x0400 
Timeout 100% valve 

opening 
Software 

alarm 
  ✓ E42 ✓ 

28 0x0800 High condensing pressure 
Software 

alarm 
Cooling stop / Hybrid fan on 

Only active when using a high pressure sensor 
✓ E43 ✓ 

29 0x1000 Bus/gas alarm 
Software 

alarm 
Hybrid fan on ✓ E44 ✓ 

30 0x2000 Configuration alarm 
Software 

alarm 
Cooling stop  E45  

31 0x4000 Envelope alarm 
Software 

alarm 
Cooling stop  E46  

32 0x8000 Compressor alarm 
Software 

alarm 
Cooling stop  E47  

Table 8: Alarm Codes 
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9.1 Hardware alarms 

The presence of hardware alarms is queried every second and provided as silent variables via Modbus. 

▪ EXV-fault (critical): When this fault occurs, cooling is stopped and the system enters the alarm 
condition. 

▪ Suction pressure sensor fault (critical): If an EXV is in use, this sensor is mandatory. When this 
fault occurs, cooling is stopped and the system enters the alarm condition. Without a suction pressure 
sensor, it is not possible to use the "low pressure alarm" function. 

▪ Suction gas temperature sensor fault (critical): When this fault occurs, cooling is stopped and the 
system enters the alarm condition. 

▪ Air in sensor fault: This fault can only occur if an air in sensor is used. If this fault occurs, the 
thermostat enters emergency operating mode (on/off cycling). 

▪ Air out sensor fault: This fault can only occur if the air out sensor is used. If this fault occurs, the 
thermostat enters emergency operating mode (on/off cycling). If the air out sensor is used to determine 
the end of a defrost cycle, the defrost cycle will be terminated over time. If electric defrost was 
configured, the heater will be turned off due to safety reasons. 

▪ Fin sensor fault: If one or more fin sensors are used to terminate the defrost, in case of a sensor fault 
in one of the sensors the defrost will be finished by time. If electrical defrost was configured, the heater 
will be stopped. 

▪ High pressure sensor fault: The hybrid fans will be activated if this fault occurs. 

▪ Compressor safety chain (critical): This alarm is detected when the high or low pressure switch has 
tripped. Cooling is stopped. 

▪ Discharge temperature sensor: This fault can only occur if a discharge temperature sensor is used. 

▪ Cabinet temperature sensor: This fault can only occur if a cabinet temperature sensor is used. 
Refrigeration operation is not interrupted if this fault occurs. 

▪ Low battery voltage: The battery is tested after power cycling the board and afterwards every 6 hours 
under load for a short period. 

▪ Software Class B (critical): The software has a safety integrated design. For this purpose, cyclical 
tests are performed that may lead to this error. Refrigeration operation is interrupted when this error 
occurs. 

▪ EEPROM (critical): The EEPROM is used to save the configuration parameters. If the EEPROM does 
not respond, this error occurs. Refrigeration operation is interrupted when this error occurs. 

▪ Modbus Master communication jam: This alarm can only occur if one or more Modbus slave devices 
are configured. When this fault occurs frequently the topology of the bus network might not accord to 
RS-485 standard (termination resistors, line topology). 

▪ Door open: The maximum opening time of the door elapsed. A closed door is needed to guarantee 
proper cooling.  

9.2 Software alarms 

• Low pressure alarm (critical): This alarm is evaluated depending on the type of cabinet. A lower 
threshold is entered for this alarm using the 13 “Low suction pressure” alarm threshold parameter. 
A delay time can be entered using the 14 "Low suction pressure” alarm delay parameter. The 
corresponding time is measured by an accumulation of all periods during which the suction pressure 
is below the lower threshold. At the end of the delay period, the alarm is triggered. This alarm is not 
triggered if there is a suction pressure sensor failure. Refrigeration operation is interrupted when this 
error occurs. 

• "Low superheat" alarm (critical): This alarm is only considered when an EXV is present. When this 
fault occurs, refrigeration operation is stopped and the system enters the alarm condition. 

▪ "High superheat" alarm (critical): This alarm is only considered when an EXV is present. When this 
fault occurs, refrigeration operation is stopped and the system enters the alarm condition. 

▪ High cabinet temperature: When the cabinet temperature sensor is not used, this alarm can be 
deactivated (22 “Cabinet temperature” alarm enabled). Is triggered when the cabinet temperature 
exceeds the threshold (24 “High cabinet temperature” alarm threshold) for a certain amount of 
time. (25 “Cabinet temperature” alarm delay). 
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▪ Low cabinet temperature (critical): When the cabinet temperature sensor is not used, this alarm can 
be deactivated (22 “Cabinet temperature” alarm enabled). This alarm is triggered when the cabinet 
temperature falls below the threshold (23 “Low cabinet temperature” alarm threshold) for a certain 
time. (25 “Cabinet temperature” alarm delay). When this fault occurs, refrigeration operation is 
stopped and the system enters the alarm condition. 

▪ Low control temperature (critical): Is triggered when the control temperature falls below the 
configured setpoint by more than the amount configured in the parameter 19 “Low temperature” 
alarm threshold for a certain time (18 “Low temperature” alarm delay). When this fault occurs, 
refrigeration operation is stopped and the system enters the alarm condition. 

▪ High control temperature: Is triggered when the control temperature exceeds the configured setpoint 
by more than the amount configured in the parameter 17 “High temperature” alarm threshold for a 
certain time (16 “High temperature” alarm delay). 

▪ Defrost terminated by time: This alarm is triggered when the defrost temperature is not reached 
within the permissible time delay (30 “Day Defrost termination time” respectively 31 “Night Defrost 
termination time”). It has no additional effects on system controls. This alarm is canceled with the 
start of the next defrost cycle. 

▪ Discharge temperature too high (critical): This alarm is triggered when a discharge temperature 
sensor is present and the maximum temperature is exceeded for 10 seconds (typical value: 120°C). 
When this fault occurs, refrigeration operation is stopped and the system enters the alarm condition. 

▪ Timeout valve opening 100%: This alarm is only considered when an EXV is present. This alarm is 
triggered when the valve is opened 100% for more than 10 min. This may indicate a lack of refrigerant 
in the system. 

▪ High condensing pressure (critical): This alarm is only considered when the high pressure sensor 
is available. This alarm is triggered when the condensing pressure remains above the threshold 
configured in the parameter 20 “High condensing pressure” alarm threshold. A delay time is 
entered by the 21 “High condensing pressure” alarm delay parameter. This alarm is not triggered 
if there is a condensing pressure sensor failure. When this fault occurs, cooling is stopped and the 
hybrid fan is turned on. 

▪ Bus/gas alarm: In the event of a bus alarm, the hybrid fan is activated irrespective of compressor 
operation or defrost cycle. Should no bus alarm apply any longer, the hybrid fan controls return to 
normal operation. 

▪ Configuration alarm (critical): If there is a conflict in configuration this alarm is triggered. Possible 
configuration conflicts are: 

▪ Variable speed can only be used with R290 refrigerant 56 Refrigerant 

▪ Envelope alarm (critical): Operating point is running out of the compressor envelope This alarm is 
only evaluated if a variable speed compressor is configured 

▪ Compressor alarm (critical): This alarm is triggered if Modbus communication to a compressor 
controlling device (Softstarters, Drive) is lost. The alarm is only triggered if a compressor command 
type 121 compressor command type different to relays is configured 

 

9.3 Critical alarms 

If one of the alarms classified as "critical" occurs, the system enters the alarm condition. The compressor 
turns off and the defrost process is stopped if it is currently ongoing. The system returns to normal operation 
when all critical hardware alarms have been resolved. The critical software alarms are automatically canceled 
when the compressor stops. 

If the alarm was triggered during compressor operation, the system only returns back to normal controls after 
an “Alarm pause“ delay time. 
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10 Technical data 

Technical data/Power supply 

Supply voltage 110V-240V AC, 50/60Hz 

Internal PSU 3.15A fuse, fuse not replaceable 

Control voltage for high/low pressure switches 24V DC with 0.6A electronic fuse 

Protection class IPX0 

 

Inputs 

2 pressure sensors 4-20 mA, 24V DC, max. 25mA 

6 NTC temperature sensors 10K at 25°C 

2 digital inputs for high pressure/low pressure safety 
switches 

24V DC supply from ECB-D20 

2 digital inputs 24V – 230V, electrically isolated 

1 defrost synchronization 8V DC, electrically isolated 

 

Outputs 

Safety relay 230V, 10 A resistive, 3 A inductive (cos φ 0.5) 

Relay 1 230V, 10 A resistive, 3 A inductive (cos φ 0.5) 

Relay 2  230V, 10 A resistive, 3 A inductive (cos φ 0.5) 

Relay 3  230V, 10 A resistive, 3 A inductive (cos φ 0.5) 

Relay 4 230V, 10 A resistive, 3 A inductive (cos φ 0.5) 

Relay 5 230V, 10 A resistive, 3 A inductive (cos φ 0.5) 

Relay 6 230V, 10 A resistive, 3 A inductive (cos φ 0.5) 

Relay 7 230V, 10 A resistive, 3 A inductive (cos φ 0.5) 

Relay 8 230V, 10 A resistive, 3 A inductive (cos φ 0.5) 

Alarm relay, changeover contact 230V, 5A n.o. contact, 10A n.c. contact 

Display unit 12VDC, max. 100mA short-circuit proof 

Stepper motor output 24V DC, max. 260 mA short-circuit proof 

 

Communication 

Modbus Slave RTU, electrically isolated 

Modbus Master RTU, electrically isolated 

Table 9: Technical Data 

 
 

 
VDE certificate No. 40035930 
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