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NOTE
The BL20 Economy modules can be easily combined with the base modules with tension 
clamp connection technology (BL20-B-…T-…). A combination with base modules using 
the screw connection technology (BL20-B-…S-…) is not possible.

Fig. 324: BL20 Economy modules combined with tension clamp modules



4872020/09

15 Module Labeling
All electrical and electronics components for BL20 stations are supplied with labels to guarantee 
clear identification. In addition, Turck offers marking and labeling materials which enable individual 
and application specific labeling of each component. Fundamentally, the differences are as follows.

15.0.1 Colors
Each electronics module can be recognized immediately by the colored lid imprint (top and bot-
tom).

15.0.2 Designations/catalog numbers
The designation is imprinted on the top of the electronics modules. Each module is clearly identified 
by a catalog number. The catalog number as well as further module-specific details can be found on 
a label attached to the side of the respective module.

The module’s wiring diagram is printed on the lid of every electronics module. Example:

Module Color

Gateway (GW) dusty grey

Power Feeding module 24 VDC (PF) dusty grey

Power Feeding module 120/230 VAC (PF) orange brown

Bus Refreshing (BR) dusty grey

Digital input modules (DI) light grey (white)

Analog input modules (AI) pigeon blue

Digital output modules (DO) strawberry red

Analog output modules (AO) pale green

Relay modules (R) pastel orange

Technology modules (CNT) zinc yellow

Fig. 325: Wiring diagram
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15.1 Base modules

Base module connections are numbered consecutively channel by channel.

The colored markers are used to label the different base module connection levels and can be used 
to denote specific applications. They are available as accessories in the following colors: blue, red, 
green, black, brown, red/blue and yellow/green. 

Fig. 326: Channel numbering

Fig. 327: Color-coding of the connection  levels

NOTE
The individual colored markers assigned to the connection levels should be chosen in 
accordance with the electronics modules used.
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Dekafix connection markers can be used to label the mounting slots for the electronics modules. 
Insert the connection into the mounting slots to the rear of the base module. 

15.2 Labels

Each electronics module is supplied with a label to enable application-specific identification. Labels 
are available as accessories (see Anhang).

Fig. 328: Slot identification with Dekafix

Fig. 329: Label
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16 BL20-Approvals for Zone 2/ Division 2

NOTE
The Zone 2 - approval certificates for BL20 can be found in a separate manual for approvals 
D301255 under www.turck.de.

http://pdb.turck.de/media/_en/Anlagen/d301255.pdf
http://www.turck.de/en
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17 Appendix 

17.1 Analog value representation (analog input modules)

The analog values can either be represented with16 bit or 12 bit. The two's-complement represen-
tation allow the representation of positive as well as negative values. The bits marked with an ”X” 
are not relevant for the analog value representation.

16-bit representation 

The 16-bit-representation is realized as a two's-complement: 2 byte of process data are completely 
occupied:

12-bit representation 

In the voltage measurement/ output and in the temperature measurement, the value is represented 
as a two's-complement. In the current measurement/ output and in the resistance measurement, 
the value is represented as a number. The 12 bit value is left-justified and occupies bit 15 to 4 of the 
process data:

The diagnostic data is integrated in the process input data and occupies 4 bit (right-justified). 

Fig. 330: 16-bit representation

Fig. 331: 12-bit representation
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The figure shows a 5-digit binary code in the outer circuit. The inner circuit shows the respective 
dual number, if the binary code is interpreted as binary number (positive numerical values) and as 
two’s complement.

Fig. 332: Dual number and two's complement
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17.1.1 Equations for 16-bit representation

Current values from 0 to 20 mA

Before using the equation below, the hexadecimal or binary value has to be converted into a deci-
mal value.

The value range:

0…20 mA

is displayed as follows:

0000hex…7FFFhex (decimal: 0…32767)

The hexadecimal/binary value can easily be converted into a decimal value, because all numbers 
belong to the positive range of the two’s complement.

The current value can now be calculated by means of the following equation:

Current values from 4…20 mA

Before using the equation below, the hexadecimal or binary value has to be converted into a deci-
mal value.

The value range:

4…20 mA

is displayed as follows:

0000hex…7FFFhex (decimal: 0…32767)

The hexadecimal/binary value can easily be converted into a decimal value, because all numbers 
belong to the positive range of the two’s complement. 

The current value can now be calculated by means of the following equation:

current value = 4.88 × 10-4 mA × decimal value + 4 mA 

Temperature- and resistance values (BL20-2AI-PT/NI-2/3)

Before using the equation below, the hexadecimal or binary value has to be converted into a deci-
mal value.

The hexadecimal/binary values for the negative value range cannot easily be converted into deci-
mal values, because the values are coded as two’s complement. 

All numerical values from 00000hex… 7FFFhex  represent positive values when coded as two’s com-
plement. Values in this range can easily be converted into decimal values. This is also relevant for 
binary numbers in which the most significant bit (bit 16) is ”0”.

All numerical values from 8000hex to FFFFhex  represent negative values when coded as two’s com-
plement. This is also relevant for binary numbers in which the most significant bit (bit 16) is ”1”. The 
conversion into a decimal number is shown in the following:

value decimalmA4106.1mA
1638.35

value decimal
valuecurrent 
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Example of the conversion of negative numerical value

The following parameterization is used in the example:

”Pt100, -200…150°C”

The temperature is thus calculated with the factor 0.01 (see below).

The example explains the general procedure to convert a hexadecimal or binary number coded as 
two’s complement to a decimal number.

The hexadecimal value should be ”B344”.

1 The binary value is:

B344 1011.0011.0100.0100

2 Invert the binary number:

1011.0011.0100.0100  0100.1100.1011.1011

3 Add a ”1”to the inverted binary number:

0100.1100.1011.1011
0000.0000.0000.0001
0100.1100.1011.1100

4 Convert the binary number into a decimal number:

0100110010111100  19644

5 The temperature value is calculated as follows:

temperature value = 0.01 °C × decimal value = 0.01 °C (-19644) = -196.44 °C

The temperature values can now be calculated according to the parameterization.

 For the parameterization
”Pt100, -200…850°C”
”Ni100, -60…250°C”
”Pt200, -200…850°C”
”Pt500, -200…850°C”
”Pt1000, -200…850°C”
”Ni1000, -60…250°C”

use the equation:

temperature value = 0.1 °C × decimal value 

The value range:

-200 °C…-0,1°C

is displayed as follows:

F830hex…FFFFhex (decimal: -2000…-1)

The value range:

0 °C…850°C

is displayed as follows:

0000hex…2134hex (decimal: 0…8500)
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 For the parameterization
”Pt100, -200…150°C”
”Ni100, -60…150°C”
”Pt200, -200…150°C”
”Pt500, -200…150°C”
”Pt1000, -200…150°C”
”Ni1000, -60…150°C”

use the equation:

temperature value = 0.1 °C × decimal value 

The value range:

-200 °C…-0,01°C

is displayed as follows:

B1E0hex…FFFFhex (decimal: -20000…-1)

The value range:

0 °C…150°C

is displayed as follows:

0000hex…3A98hex (decimal: 0…15000)

For representation of resistance values only positive numbers (hexadecimal/binary) are used. The 
positive values can easily be converted into decimal ones.

The value range:

0…100 ; 0…200 ; 0…200 ; 0…1000 

is displayed as follows:

0000hex…7FFFhex (decimal: 0…32767)

The resistance values can now be calculated according to the parameterization.

The following equations are valid:

”Resistance, 0…100 Ohm”:

”Resistance, 0…200 Ohm”:

”Resistance, 0…400 Ohm”:

”Resistance, 0…1000 Ohm”:

resistance value = 0.00305  × decimal value

resistance value = 0.00610  × decimal value

resistance value = 0.01221  × decimal value

resistance value = 0.03052  × decimal value
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Temperature- and voltage values (BL20-2AI-THERMO-PI)

Before using the equation below, the hexadecimal or binary value has to be converted into a deci-
mal value.

The hexadecimal/binary values for the negative value range cannot easily be converted into deci-
mal values, because the values are coded as two’s complement. 

All numerical values from 00000hex… 7FFFhex  represent positive values when coded as two’s com-
plement. Values in this range can easily be converted into decimal values. This is also relevant for 
binary numbers in which the most significant bit (bit 16) is ”0”.

All numerical values from 8000hex…FFFFhex  represent negative values when coded as two’s comple-
ment. This is also relevant for binary numbers in which the most significant bit (bit 16) is ”1”. Please 
see  Example of the conversion of negative numerical value, s. S. 496.

The temperature and voltage values can now be calculated according to the parameterization.

 For the parameterization
”Typ K, -270…1370°C”
”Typ B, +100…1820°C”
”Typ E, -270…1000°C”
”Typ J, -210…1200°C”
”Typ N, -270…1300°C”
”Typ R, -50…1760°C”
”Typ S, -50…1540°C”
”Typ T, -270…400°C”

use the equation:

The value range:

-270 °C…-0,1°C

is displayed as follows:

F574hex…FFFFhex (decimal: -2700…-1)The value range:

0 °C…1820°C

is displayed as follows:

0000hex…4718hex (decimal: 0…18200)

The value range:

-50 mV…-0,002 mV;
-100 mV…-0,003 mV;
-500 mV…-0,015 mV;
-1000 mV…-0.031 mV

is displayed as follows:

8000hex…FFFFhex (deimal: -32768…-1)

resistance value = 0.00305  × decimal value

Temperature value = 0.01 °C × decimal value
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The value range:

0 mV…50 mV;
0 mV…100 mV;
0 mV…500 mV;
0 mV…1000 mV;

is displayed as follows:

0000hex to 7FFFhex (decimal: 0…32767)

For the parameterization  ”±50mV”:

For the parameterization  ”±100mV”:

For the parameterization  ”±500mV”:

For the parameterization  ”±1000mV”:

voltage value = 0.001526 mV x decimal value

voltage value = 0.003052 mV x decimal value

voltage value = 0.015259 mV x decimal value

voltage value = 0.030519 mV x decimal value
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Voltages from 0…10 VDC

Before using the equation below, the hexadecimal or binary value has to be converted into a deci-
mal value.

The hexadecimal/binary value can easily be converted into a decimal value, because all numbers 
belong to the positive range of the two’s complement. 

The value range:

0…10 VDC

is displayed as follows:

0000hex…7FFFhex (decimal: 0…32767)

The voltage value can now be calculated by means of the following equation:

Voltage values from -10 bis 10 V  DC

Before using the equation below, the hexadecimal or binary value has to be converted into a deci-
mal value.

The hexadecimal/binary values for the negative value range cannot easily be converted into deci-
mal values, because the values are coded as two’s complement. 

All numerical values from 00000hex… 7FFFhex  represent  positive values when coded as two’s com-
plement. Values in this range can easily be converted into decimal values. This is also relevant for 
binary numbers in which the most significant bit (bit 16) is ”0”.

All numerical values from 8000hex…FFFFhex  represent negative values when coded as two’s comple-
ment. This is also relevant for binary numbers in which the most significant bit (bit 16) is ”1”. Please 
see  Example of the conversion of negative numerical value, s. S. 496. 

The value range:

-10 V…-3.052 10-4 V 

is displayed as follows:

8000hex…FFFFhex (decimal:-32768…-1)

The value range:

0 V…10 V 

is displayed as follows:

0000hex…7FFFhex (decimal: 0…32767)

voltage value = 0.001526 mV x decimal value

voltage value = 4.88 × 10-3 mV × decimal value

voltage value = 0.001526 mV × decimal value
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17.1.2 Equations for 12-bit representation
The 12-bit-representation is ”left-justified”. The value is transmitted with 16 bit. The last 4 digits of 
the binary number or respectively the last digit position of the hexadecimal value are used as diag-
nostic bits!

Before using the equation below, the hexadecimal or binary value has to be converted into a deci-
mal value. The value is contained in the 3 more significant digit positions of the hexadecimal num-
ber or in the 12 more significant bits of the binary number.

In the 12-bit-representation only the 3 more significant digit positions of the hexadecimal number 
or the 12 more significant bits of the binary number are used for the calculation of the decimal value.

Current values from 0…20 mA

The value range:

0…20 mA

is displayed as follows:

000hex…7FFFhex (decimal: 0…4095)

The hexadecimal/binary value can easily be changed into a decimal value. 

The current value can now be calculated by means of the following equation:

Current values from 4 bis 20 20 mA

The value range:

4…20 mA

is displayed as follows:

000hex…7FFFhex (decimal: 0…4095)

The hexadecimal/binary value can easily be changed into a decimal value. 

The current value can now be calculated by means of the following equation:

voltage value = 4.88 × 10-3 mA × decimal value 

current value = 3.91 x 10-3 × decimal value
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Temperature- and resistance values (BL20-2AI-PT/NI-2/3)

The hexadecimal/binary values for the negative value range cannot easily be converted into deci-
mal values, because the values are coded as two’s complement. 

All numerical values from 000hex … 7FFhex represent positive values when coded as two’s comple-
ment. Values in this range can easily be converted into decimal values. This is also relevant for binary 
numbers in which the most significant bit (bit 16) is ”0”.

All numerical values from 800hex…FFFFhex  represent negative values when coded as two’s comple-
ment. This is also relevant for binary numbers in which the most significant bit (bit 12) is ”1”.

The conversion into a decimal number is shown in the following:
 Example of the conversion of negative numerical values. S. 496

The temperature values can now be calculated according to the parameterization.

 The first equation is for the parameterization:
”Pt100, -200…850°C”
”Ni100, -60…250°C”
”Pt200, -200…850°C”
”Pt500, -200…850°C”
”Pt1000, -200…850°C”
”Ni1000, -60…250°C”

The value range:

-200 °C…-0,5°C

is displayed as follows:

E70hex…FFFhex (decimal: -400…-1)

The value range:

0 °C…850°C

is displayed as follows:

000hex…6A4hex (decimal: 0…1700)

 The second equation is for the parameterization:
”Pt100, -200…150°C”
”Ni100, -60…150°C”
”Pt200, -200…150°C”
”Pt500, -200…150°C”
”Pt1000, -200…150°C”
”Ni1000, -60…150°C”

Temperature value = 0.5 °C × decimal value

Temperature value = 0.1 °C × decimal value
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The value range:

-200 °C…-0.1°C

is displayed as follows:

830hex…FFFhex (decimal: -2000…-1)

The value range:

0 °C…150°C

is displayed as follows:

000hex…5DChex (decimal: 0…1500)

For representation of resistance values only positive numbers (hexadecimal/binary) are used. The 
positive values can easily be converted into decimal ones.

The resistance values can now be calculated according to the parameterization. 

The value range:

0 to100 ;
0 to 200 ;
0 to 400 ;
0 to 1000 ;

is displayed as follows:

000hex…FFFhex (decimal: 0 to 4095).

The following equations are valid:

”Resistance, 0…100 Ohm”:

”Resistance, 0…200 Ohm”:

”Resistance, 0…200 Ohm”:

”Resistance, 0…1000 Ohm”:

Resistance value = 0.02442 × decimal value

Resistance value = 0.04884  × decimal value

Resistance value = 0.09768 × decimal value

Resistance value = 0.24420 × decimal value
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Temperature- and voltage values (BL20-2AI-THERMO-PI)

Before using the equation below, the hexadecimal or binary value has to be converted into a deci-
mal value. The value is contained in the 3 more significant digit positions of the hexadecimal num-
ber or in the 12 more significant bits of the binary number.

The hexadecimal/binary values for the negative value range cannot easily be converted into deci-
mal values, because the values are coded as two’s complement. 

All numerical values from 000hex … 7FFhex represent positive values when coded as two’s comple-
ment. Values in this range can easily be converted into decimal values. This is also relevant for binary 
numbers in which the most significant bit (bit 16) is ”0”.

All numerical values from 800hex…FFFFhex represent negative values when coded as two’s comple-
ment. This is also relevant for binary numbers in which the most significant bit (bit 12) is ”1”.

The conversion into a decimal number is shown in the following: 
  s. S. 496.

The temperature and voltage values can now be calculated according to the parameterization.

For the parameterization

 ”Type K, -270…1370°C”

 ”Type B, +100…1820°C”

 ”Type E, -270…1000°C”

 ”Type J, -210…1200°C”

 ”Type N, -270…1300°C”

 ”Type R, -50…1760°C”

 ”Type S, -50…1540°C”

 ”Type T, -270…400°C”

use the equation:

The value range:

-270 °C…1820°C

is displayed as follows:

EF2hex…71Chex (decimal: -270…1820)

For the parameterization  ”±50mV”:

For the parameterization  ”±100mV”:

For the parameterization  ”±500mV”:

For the parameterization  ”±1000mV”: 

Temperature value = 1 °C × decimal value

voltage value = 0.02443 mV x decimal value

voltage value = 0.04885 mV x decimal value

voltage value = 0.24426 mV x decimal value

voltage value = 0.488523 mV x decimal value
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The value range:

-50 mV…-0,024 mV;

-100 mV…-0,049mV;

-500 mV…-0,244mV;

-1000 mV…-0,489mV;

is displayed as follows:

800hex…7FFFhex (decimal: -2048…-1)

The value range:

0 mV…50 mV;

0 mV…100 mV;

0 mV…500 mV;

0 mV…1000 mV;

is displayed as follows:

000hex…7FFhex (decimal: 0…2047)

 

Voltages from 0…10 VDC

The hexadecimal/binary value can easily be converted into a decimal value, because all numbers 
belong to the positive range of the two’s complement. 
 

The voltage value can now be calculated by means of the following equation:

The value range:

0 V…10 V

is displayed as follows:

000hex…7FFFhex (decimal: 0…4095)

voltage value = 0.002442 V x decimal value
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Voltages from -10…10 VDC

The hexadecimal/binary values for the negative value range cannot easily be converted into deci-
mal values, because the values are coded as two’s complement. 

All numerical values from 000hex … 7FFhex represent positive values when coded as two’s comple-
ment. Values in this range can easily be converted into decimal values. This is also relevant for binary 
numbers in which the most significant bit (bit 12) is ”0”.

All numerical values from 800hex…FFFFhex  represent negative values when coded as two’s comple-
ment. This is also relevant for binary numbers in which the most significant bit (bit 12) is ”1”. Please 
see  Example of the conversion of negative numerical value, s. S. 496.

The voltage value can now be calculated by means of the following equation:

For positive values 0 …10 VDC:

The value range:

0 V…10 V

is displayed as follows:

000hex…7FFhex (decimal: 0…2047)

For negative voltage values -10 …10 VDC:

The value range:

-10 V…-0.0049 V

is displayed as follows:

800hex…7FFFhex (decimal: -2048…-1)

 

voltage value = 0.004885 V × decimal value

voltage value = 0.004883 V × decimal value
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17.2 Analog value representation (analog output modules)

17.2.1 Resolution of analog value representations
In the bipolar mode the digitalized analog values are represented as a two’s complement. The 16 bit 
or the 12-bit-representation (left justified) can be chosen by setting the respective module param-
eter.

17.2.2 Equations for 16-bit representation

Current values from 0 bis 20 20 mA

The decimal values for the current values from 0…20 mA can be calculated by means of the follow-
ing equation:

decimal value = 2047.9375 1/mA × current value - 8191.75 

The value range:

0…20 mA

is displayed as follows:

0000hex…7FFFhex (decimal: 0…32767)

The decimal value can easily be converted into a hexadecimal value, because all numbers belong to 
the positive range of the two’s complement. 

Current values from 4…20 mA

The decimal values for the current values from 4…20 mA can be calculated by means of the follow-
ing equation:

 decimal value = 2047.9375 1/mA × current value - 8191.75 

The value range:

4…20 mA

is displayed as follows:

0000hex…7FFFhex (decimal: 0…32767)

The decimal value can easily be converted into a hexadecimal value, because all numbers belong to 
the positive range of the two’s complement. 
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Voltages from 0…10 VDC

The decimal values for the current values from 0…10 VDC can be calculated by means of the follow-
ing equation:

decimal value = 3276.7 /1V × voltage value

The decimal value can easily be converted into a hexadecimal value, because all numbers belong to 
the positive range of the two’s complement. 

Voltage values in the range of  -10 … 10 V  DC

The decimal values for the current values from -10…10 VDC can be calculated by means of the fol-
lowing equation:

For positive values 0 …10 VDC:

decimal value = 3276.7 /1V × voltage value

The value range:

0 V…10 V 

is displayed as follows:

0000hex…7FFFhex (decimal: 0…32767)

For negative voltage values -10 …0 VDC:

decimal value = 3276.8 /1V × voltage value

The value range:

-10 V…-3.052 10-4 V 

is displayed as follows:

8000hex…FFFFhex (decimal:-32768…-1)
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Conversion of the decimal values into hexadecimal/ binary values

The decimal value can easily be converted into hexadecimal value. The two’s complement for the 
16 bit values corresponds to the dual numbers in the positive range.

The conversion of negative decimal values into hexadecimal values is more complicated, because 
the values have to be coded as a two’s complement. The following example explains the method of 
conversion:

The 4-digit hexadecimal number for the voltage value -6 V is searched:

decimal value = 3276.8 1/V× (-6 v) = -19660.8

Some calculators can be used to convert negative decimal values directly in a hexadecimal value 
coded as two’s complement.

Without such a calculator, convert the value as follows:

1 Convert the amount of the negative decimal value to a binary number:

|-19660,8| = 19660,8  100.1100.1100.1100

2 Fill the 16 bit of the binary number with ”0”:

100.1100.1100.11000100.1100.1100.1100

3 Invert the 16-digit binary number:

0100.1100.1100.1100 1011.0011.0011.0011

4 Add ”1” to this inverted number:

1011.0011.0011.0011
0000.0000.0000.0001
1011.0011.0011.0100

5 The number is now coded as a two’s complement and can be converted into a hexadecimal num-
ber. 

1011.0011.0011.0100  B334

6 The result is:

19660.8  B334
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17.2.3 Equations for 12-bit representation
The 12-bit-representation is ”left-justified”. The value is transmitted with 16 bit. The last 4 digits of 
the binary number or respectively the last digit position of the hexadecimal value are always ”0”!

Current values from 0…20 mA

The decimal values for the current values from 0…20 mA can be calculated by means of the follow-
ing equation:

decimal value = 204.75 1/mA × current value

The value range:

0…20 mA

is displayed as follows:

000hex…7FFFhex (decimal: 0…4095)

The decimal value can easily be changed into a hexadecimal value. 

As the numbers are represented left-justified, a ”0” has to be added to the 3-digit hexadecimal value 
or the number has to move one digit to the left.

XXXhex XXX0hex

The 12-digit binary number has to be filled with 4 digits of ”0” or has to move 4 digits to the left:

XXXX.XXXX.XXXX XXXX.XXXX.XXXX.0000

Current values from 4 to 20 20 mA

The decimal values for the current values from 4…20 mA can be calculated by means of the follow-
ing equation:

decimal value = 255.9375 1/mA × current value-1023.75

The value range:

4…20 mA

is displayed as follows:

000hex…7FFFhex (decimal: 0…4095)

The decimal value can easily be changed into a hexadecimal value (see s. S. 510). 
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Voltage values from 0…10 VDC

The decimal values for the current values from 0…10 VDC can be calculated by means of the follow-
ing equation:

decimal value = 409.5 1/V ÷ voltage value

The value range:

0 V…10 V

is displayed as follows:

000hex…7FFFhex (decimal: 0…4095)

The decimal value can easily be changed into a hexadecimal value (see s. S. 510). 

Voltage values from -10…10 VDC

The decimal values for the current values from -10…10 VDC can be calculated by means of the fol-
lowing equation:

For positive values 0 …10 VDC:

decimal value = 204.7 1/V × voltage value

The value range:

0 V…10 V

is displayed as follows:

000hex…7FFhex (decimal: 0…2047)

For negative voltage values -10 …0 VDC:

decimal value = 204.8 1/V × voltage value

The value range:

-10 V…-0.0049 V

is displayed as follows:

800hex…FFFhex (decimal: -2048…-1)

The decimal value can easily be converted into hexadecimal value. The two’s complement for the 
12 bit values corresponds to the dual numbers in the positive range.

As the numbers are represented left-justified, a ”0” has to be added to the 3-digit hexadecimal value 
or the number has to move one digit to the left s. S. 510.
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Conversion of the decimal values into hexadecimal/ binary values

The conversion of negative decimal values into hexadecimal values is more complicated, because 
the values have to be coded as a two’s complement. The following example explains the method of 
conversion:

The 4-digit hexadecimal number for the voltage value -6 V is searched:

decimal value = 204.75 1/V × (- 6 V) = -1228.8

Some calculators can be used to convert negative decimal values directly in a hexadecimal value 
coded as two’s complement.

Without such a calculator, convert the value as follows:

1 Convert the amount of the negative decimal value to a binary number: 

|-1228,8| = 1228,8 100.1100.1100

2 Fill the 12 bit of the binary number with ”0”:

100.1100.1100 0100.1100.1100

3 Invert the 12-digit binary number:

0100.1100.1100 1011.0011.0011

4 Add ”1” to this inverted number:

1011.0011.0011
0000.0000.0001
1011.0011.0100

5 The number is now coded as a two’s complement and can be converted into a hexadecimal num-
ber. 

1011.0011.0100 B34

6 As the number is represented as 16 bit left-justified, the hexadecimal value has to be completed 
with a ”0” and the binary value with 4 ”0”.

B34 B340
(1011.0011.0100  1011.0011.0100.0000)

7 The result is:

-1228,8 B340
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17.3 Ident codes the BL20-modules 

Each module is identified by the gateway using a unique identifier.

Module ident code

Digital input modules 

BL20-2DI-24VDC-P 0×210020××

BL20-2DI-24VDC-N 0×220020××

BL20-2DI-120/230VAC 0×230020××

BL20-4DI-24VDC-P 0×410030××

BL20-4DI-24VDC-N 0×420030××

BL20-4DI-NAMUR 0×015640××

BL20-E-8DI-24VDC-P 0×610040××

BL20-16DI-24VDC-P 0×810050××

BL20-E-16DI-24VDC-P 0×820050××

BL20-32DI-24VDC-P 0×A10070××

Analog input modules

BL20-1AI-I(0/4..20MA) 0×012350××

BL20-2AI-I(0/4..20MA) 0×225570××

BL20-1AI-U(-10/0..+10VDC) 0×011350××

BL20-2AI-U(-10/0..+10VDC) 0×235570××

BL20-2AI-PT/NI-2/3 0×215770××

BL20-2AI-THERMO-PI 0×215570××

BL20-4AI-U/I 0×417790××

BL20-E-8AI-U/I-4PT/NI 0×6199B0××

BL20-2AIH-I 0x2179C0××

BL20-E-4AI-TC 0×427790××

Digital output modules

BL20-2DO-24VDC-0.5A-P 0×212002××

BL20-2DO-24VDC-0.5A-N 0×222002××

BL20-2DO-24VDC-2A-P 0×232002××

BL20-2DO-120/230VAC-0.5A 0×250002××

BL20-4DO-24VDC-0.5A-P 0×013003××

BL20-E-8DO-24VDC-0.5A-P 0×610004××

BL20-16DO-24VDC-0.5A-P 0×413005××

BL20-E-16DO-24VDC-0.5A-P 0×820005××
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BL20-32DO-24VDC-0.5A-P 0×614007××

Analog output modules

BL20-1AO-I(0/4..20MA) 0×010605××

BL20-2AO-I(0/4..20MA) 0×220807××

BL20-2AO-U(-10/0..+10VDC) 0×210807××

BL20-E-4AO-U/I 0×417A09××

BL20-2AOH-I 0×217AB7××

Relay modules

BL20-2DO-R-NC 0×230002××

BL20-2DO-R-NO 0×220002××

BL20-2DO-R-CO 0×210002××

Technology modules

BL20-1CNT-24VDC 0×014B99××

BL20-E-2CNT-2PWM 0×017BCC××

BL20-1RS232 0×014799××

BL20-1RS485/422 0×024799××

BL20-1SSI 0×044799××

BL20-E-1SWIRE 0×169C99××

BL20-2RFID-x 0×242224××

Power distribution modules

BL20-BR-24VDC-D 0×013000××

BL20-PF-24VDC-D 0×023000××

BL20-PF-120/230VAC-D 0×053000××

Module ident code



5152020/09

17.4 Nominal current consumption and power loss

17.4.1 Nominal current consumption of BL20-modules from the supply terminal IL

Module Power supply Nominal current consumption

gateway –

BL20-BR-24VDC-D 10 A

BL20-PF-24VDC-D 10 A

BL20-PF-120/230VAC-D 10 A

BL20-2DI-24VDC-P  20 mA

BL20-2DI-24VDC-N  20 mA

BL20-2DI-120/230VAC  20 mA

BL20-4DI-24VDC-P  40 mA

BL20-4DI-24VDC-N  40 mA

BL20-4DI-NAMUR  30 mA

BL20-16DI-24VDC-P  40 mA

BL20-32DI-24VDC-P  30 mA

BL20-1AI-I(0/4..20MA)  50 mA

BL20-2AI-I(0/4..20MA)  12 mA

BL20-1AI-U(-10/0..+10VDC)  50 mA

BL20-2AI-U(-10/0..+10VDC) 12 mA

BL20-2AI-PT/NI-2/3 < 30 mA

BL20-2AI-THERMO-PI < 30 mA

BL20-4AI-U/I < 20 mA

BL20-E-8AI-U/I-4PT/NI 50 mA

BL20-2AIH-I typ. 35 mA (without measurement 
signal)

BL20-E-4AI-TC < 30 mA

BL20-2DO-24VDC-0.5A-P 20 mA (load current= 0)

BL20-2DO-24VDC-0.5A-N 20 mA (load current= 0)

BL20-2DO-24VDC-2A-P 50 mA (load current= 0)

BL20-4DO-24VDC-0.5A-P  25 mA (load current = 0)

BL20-16DO-24VDC-0.5A-P < 30 mA

BL20-32DO-24VDC-0.5A-P < 50 mA

BL20-2DO-120/230VAC-0.5A 20 mA (load current= 0)

BL20-1AO-I(0/4..20MA)  50 mA
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17.4.2 Nominal current from module bus IMB

BL20-2AO-I(0/4..20MA)  50 mA

BL20-2AO-U(-10/0..+10VDC)  50 mA

BL20-2AOH-I < 20 mA (without signal output)

BL20-E-4AO-U/I < 40 mA (without signal output)

BL20-2DO-R-NC < 20 mA

BL20-2DO-R-NO < 20 mA

BL20-2DO-R-CO < 20 mA

BL20-1CNT-24VDC 50 mA (load current= 0)

BL20-E-2CNT-2PWM Typ. 35 mA 
(all in- and outputs = 0)

BL20-1RS232 -

BL20-1RS485/422 < 25 mA

BL20-1SSI < 25 mA

BL20-2RFID-x 100 mA

Module Power supply Nominal current consumption

gateway 430 mA

BL20-BR-24VDC-D 1500 mA

BL20-PF-24VDC-D 28 mA

BL20-PF-120/230VAC-D  25 mA

BL20-2DI-24VDC-P 28 mA

BL20-2DI-24VDC-N 28 mA

BL20-2DI-120/230VAC 28 mA

BL20-4DI-24VDC-P  29 mA

BL20-4DI-24VDC-N 28 mA

BL20-4DI-NAMUR 40 mA

BL20-16DI-24VDC-P 45 mA

BL20-32DI-24VDC-P 30 mA

BL20-1AI-I(0/4…20MA) 41 mA

BL20-2AI-I(0/4…20MA) 35 mA

BL20-1AI-U(-10/0...+10VDC) 41 mA

BL20-2AI-U(-10/0...+10VDC) 35 mA

Module Power supply Nominal current consumption
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17.4.3 Power loss of the modules

BL20-2AI-PT/NI-2/3 45 mA

BL20-2AI-THERMO-PI  45 mA

BL20-4AI-U/I  50 mA

BL20-E-8AI-U/I-4PT/NI < 50 mA

BL20-2AIH-I 30 mA

BL20-E-4AI-TC  50 mA

BL20-2DO-24VDC-0.5A-P 32 mA

BL20-2DO-24VDC-0.5A-N 32 mA

BL20-2DO-24VDC-2A-P 33 mA

BL20-4DO-24VDC-0.5A-P 30 mA

BL20-16DO-24VDC-0.5A-P 45 mA

BL20-32DO-24VDC-0.5A-P 30 mA

BL20-2DO-120/230VAC-0.5A 35 mA

BL20-1AO-I(0/4…20MA) 39 mA

BL20-2AO-I(0/4…20MA) 40 mA

BL20-2AO-U(-10/0…+10VDC) 43 mA

BL20-2AOH-I 30 mA

BL20-E-4AO-U/I < 50 mA

BL20-2DO-R-NC 28 mA

BL20-2DO-R-NO 28 mA

BL20-2DO-R-CO 28 mA

BL20-1CNT-24VDC 40 mA

BL20-E-2CNT-2PWM 30 mA

BL20-1RS232 140 mA

BL20-1RS485/422  60 mA

BL20-1SSI 50 mA

BL20-E-1SWIRE 60 mA

BL20-2RFID-x 30 mA

Modules Power loss (typical)

gateway –

BL20-BR-24VDC-D –

Module Power supply Nominal current consumption
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BL20-PF-24VDC-D –

BL20-PF-120/230VAC-D –

BL20-2DI-24VDC-P 0.7 W

BL20-2DI-24VDC-N 0.7 W

BL20-2DI-120/230VAC 1 W

BL20-4DI-24VDC-P 1 W

BL20-4DI-24VDC-N 1 W

BL20-16DI-24VDC-P 2.5 W

BL20-32DI-24VDC-P 4.2 W

BL20-1AI-I(0/4..20MA) 1 W

BL20-2AI-I(0/4..20MA) 1 W

BL20-1AI-U(-10/0..+10VDC) 1 W

BL20-2AI-U(-10/0..+10VDC) 1 W

BL20-2AI-PT/NI-2/3 1 W

BL20-2AI-THERMO-PI 1 W

BL20-4-AI-U/I 1W

BL20-E-4AI-TC 1W

BL20-E-8AI-U/I-4PT/NI 1.5 W

BL20-2AIH-I 1W

BL20-2DO-24VDC-0.5A-P 1 W

BL20-2DO-24VDC-0.5A-N 1 W

BL20-2DO-24VDC-2A-P 1 W

BL20-4DO-24VDC-0.5A-P 1 W

BL20-16DO-24VDC-0.5A-P 4 W

BL20-32DO-24VDC-0.5A-P 4 W

BL20-2DO-120/230VAC-0.5A 1 W

BL20-1AO-I(0/4..20MA) 1 W

BL20-2AO-I(0/4..20MA) 1 W

BL20-2AO-U(-10/0..+10VDC) 1 W

BL20-E-4AO-U/I 1.5 W

BL20-2AOH-I 1W

BL20-2DO-R-NC 1 W

BL20-2DO-R-NO 1 W

BL20-2DO-R-CO 1 W

Modules Power loss (typical)
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17.5 Abbreviations 

BL20-1CNT-24VDC 1.3 W

BL20-E-2CNT-2PWM 2 W 

BL20-1RS232 1 W

BL20-1RS485/422 1 W

BL20-1SSI 1 W

BL20-E-1SWIRE 1 W

BL20-2RFID-x 1 W

Abbrev. Designation Example

ABPL End plate for right-sided termination of a BL20 station BL20-ABPL

AI Analog input module BL20-1AI-…

AO Analog output module BL20-1AO-…

B Designation for base module in block design BL20-B3S-SBB

B engl. Bridge connector: bridged connections on the 
same connection level in a base module, for applying 
potentials

BL20-S3T-SBB

B Added to designation of base modules for those Bus 
Refreshing modules used within a BL20 station but do 
not supply the gateway with power.

BL20-P4T-SBBC-B

BR Bus Refreshing module BL20-BR-24VDC-D

C Designation of a connection level with cross connec-
tion to a C-rail and can, among other things, be used as 
a PE (only possible with certain base modules).

BL20-S4T-SBBC

CJ Base module for BL20-2AI-THERMO-PI with integrated 
PT1000 for cold junction compensation

BL20-S4T-SBBS-CJ

CNT engl. counter module BL20-1CNT-24VDC

CO engl. change over change over contact BL20-2DO-R-CO

D Diagnostics BL20-BR-24VDC-D

DI Digital input module BL20-2DI-24VDC-P

DO Digital output module BL20-2DO-24VDC-2A-P

GW gateway BL20-GW-PBDP-1.5MB

KLBU Terminal clip, shielded connection for analog input 
modules

BL20-KLBU/T

KO Coding element for coding electronics and base mod-
ule

BL20-KO/2

MB MBaud (Mbps); Transmission rate BL20-GW-PBDP-1.5MB

Modules Power loss (typical)
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N Negative switching (sourcing) BL20-2DI-24VDC-N

NC engl. normally closed normally closed contact BL20-2DO-R-NC

NI For connecting resistance thermometers with sensors 
Ni100 and NI1000 in 2- or 3-wire measurement type

BL20-2AI-PT/NI-2/3

NO engl. normally open normally open contact BL20-2DO-R-NO

P Positive switching BL20-2DI-24VDC-P

P Designation of the base module for Power Feeding and 
Bus Refreshing modules

BL20-P3T-SBB

PBDP BL20 gateway for PROFIBUS-DP BL20-GW-PBDP-1.5MB

PF Power Feeding module BL20-PF-24VDC-D

PT Analog input module for connecting resistance ther-
mometers with sensors PT100, PT200, PT500 and 
PT1000 in 2- or 3-wire measurement type

BL20-2AI-PT/NI-2/3

QV Jumper for relay modules BL20-QV/1

R Relay module BL20-2DO-R-NC

S Designation for base module in slice design BL20-S3T-SBB

S engl. screw Designation for base module with screw 
connection

BL20-S3S-SBB

S engl. screw Designation for gateway with screw con-
nection

BL20-GW-PBDB-1.5MB-S

S engl. single connector: non-bridged connections on 
the same connection level in a base module, used for 
connecting the signal

BL20-S3T-SBB

T engl. tension clamp Designation for base module with 
tension clamp connection

BL20-S3T-SBB

x Partly for ”S” or ”T” in the designations of base modules 
with screw or tension clamp connection

BL20-S3×-SBB

Abbrev. Designation Example
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17.6 Assignment electronic and base modules

Electronic module Ba
se

 m
od

ul
e

BL
20

-S
3×

-S
BB

BL
20

-S
3×

-S
BC

BL
20

-S
4×

-S
BB

C

BL
20

-S
4×

-S
BB

S

BL
20

-S
4×

-S
BC

S

BL
20

-S
4×

-S
BB

S-
CJ

BL
20

-S
6×

-S
BB

SB
B

BL
20

-S
6×

-S
BC

SB
C

BL
20

-B
3×

-S
BB

BL
20

-B
3×

-S
BC

BL
20

-B
4×

-S
BB

C

BL
20

-B
6×

-S
BB

SB
B

BL
20

-P
3×

-S
BB

BL
20

-P
3×

-S
BB

-B

BL
20

-P
4×

-S
BB

C

BL
20

-P
4×

-S
BB

C-
B

Digital input

BL20-2DI-24VDC-P X X

BL20-2DI-24VDC-N X X

BL20-2DI-120/230VAC X X

BL20-4DI-24VDC-P X X

BL20-4DI-24VDC-N X X

BL20-16DI-24VDC-P X X

BL20-32DI-24VDC-P X

BL20-4DI-NAMUR X

Analog input

BL20-1AI-I(0/4…20MA) X X

BL20-2AI-I(0/4…20MA) X X

BL20-1AI-U(-10/0...+10VDC) X X

BL20-2AI-U(-10/0...+10VDC) X X

BL20-2AI-PT/NI-2/3 X X

BL20-2AI-THERMO-PI X

BL20-4AI-U/I X

BL20-2AIH-I X

Digital output

BL20-2DO-24VDC-2A-P X X

BL20-2DO-24VDC-0.5A-P X X

BL20-2DO-24VDC-0.5A-N X X

BL20-4DO-24VDC-0.5A-P X X

BL20-16DO-24VDC-0.5A-P X

BL20-32DO-24VDC-0.5A-P X

BL20-2DO-120/230VAC-0.5A X X

Analog output

BL20-1AO-I(0/4…20MA) X

BL20-2AO-I(0/4…20MA) X

BL20-2AO-U(-10/0…+10VDC) X

BL20-2AOH-I X
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1) base modules for gateway supply

2) base modules for the bus refreshing wihtin a station

Relay modules

BL20-2DO-R-NC X X

BL20-2DO-R-NO X X

BL20-2DO-R-CO X

Technology modules

BL20-1CNT-24VDC X

BL20-1RS232 X

BL20-1RS485/422 X

BL20-1SSI X

Power distribution mod-
ules

BL20-BR-24VDC-D X
1)

X
2)

X
1)

X
2)

BL20-PF-24VDC-D X X

BL20-PF-120/230VAC-D X X

Electronic module Ba
se

 m
od

ul
e

BL
20

-S
3×

-S
BB

BL
20

-S
3×

-S
BC

BL
20

-S
4×

-S
BB

C

BL
20

-S
4×

-S
BB

S

BL
20

-S
4×

-S
BC

S

BL
20

-S
4×

-S
BB

S-
CJ

BL
20

-S
6×

-S
BB

SB
B

BL
20

-S
6×

-S
BC

SB
C

BL
20

-B
3×

-S
BB

BL
20

-B
3×

-S
BC

BL
20

-B
4×

-S
BB

C

BL
20

-B
6×

-S
BB

SB
B

BL
20

-P
3×

-S
BB

BL
20

-P
3×

-S
BB

-B

BL
20

-P
4×

-S
BB

C

BL
20

-P
4×

-S
BB

C-
B
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17.7 Cross reference list parameters

NOTE
Due to a product actualization, the parameter texts of the Turck I/O-products have been 
revised. 
The actual configuration files (GSD-, GSDML-, EDS-files) with the new parameters can be 
found under www.turck.com. 
Please use the following cross reference list if you work with old configuration files with 
old parameter texts (release date before April 2014).

Parameters OLD Parameters NEW

Digital modules

Activate output

0 = no
1 = yes

Invert digital input

0 = no
1 = yes

Wire break diagnostics Activate wire break diagnostics

0 = deactivate
1 = activate

0 = no
1 = yes

Wire break monitoring Activate wire break monitoring

0 = deactivate
1 = activate

0 = no
1 = yes

Input on diagnostic

0 = output substitute value
1 = keep last value

0 = substitute value 
1 = current value

Activate input filter

0 = no
1 = yes

Substitute value

0 = off
1 = 1

Short-circuit diagnosis Activate overcurrent diagnostics

0 = deactivate
1 = activate

0 = no
1 = yes

Short-circuit monitoring Activate overcurrent monitoring

0 = deactivate
1 = activate

0 = no
1 = yes

Output on overcurrent Manual output reset after overcurrent
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0 = automatic recovery
1 = yes

0 = no
1 = yes

Analog modules

range Measurement range

0 = 0…10V/0…20 mA
1 = -10…10V/4…20 mA

Mode 
– BL20-2AIH-I
– BL20-2AOH-I

0 = 0…20mA
1 = 4…20mA
2 = 4…20mA HART active

Mode 
– BL20-4AI-U/I

0 = voltage 
1 = current

Mode 
– BL20-E-4AO-U/I

0000 = voltage -10…10 V standard
0001 = voltage 0…10 V standard
0010 = voltage -10…10 V NE43
0011 = voltage 0…10 V NE43
0100 = voltage -10…10 V ext. range
0101 = voltage 0…10 V ext. range
1000 = current 0…20 mA standard
1001 = current 4…20 mA standard
1010 = current 0…20 mA NE43
1011 = current 4…20 mA NE43
1100 = current 0…20 mA ext. range
1101 = current 4…20 mA ext. range
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Mode
– BL20-E-8AI-U/I-4PT/NI

000000 = voltage -10…10 V DC standard 
000001 = voltage 0…10 V DC standard 
000010 = voltage -10…10 V DC PA (NE 43)
000011 = voltage 0…10 V DC PA (NE 43)
000100 = voltage -10…10 V DC extended range
000101 = voltage 0…10 V DC extended range
001000 = current 0…20 mA standard 
001001 = current 4…20 mA standard 
001010 = current 0…20 mA PA (NE 43)
001011 = current 4…20 mA DC PA (NE 43)
001100 = current 0…20 mA extended range
001101 = current 4…20 mA extended range
010000 = Pt100,-200 °C…850 °C, 2 wire 
010001 = Pt100,-200 °C…150 °C, 2 wire 
010010 = Pt200,-200 °C…850 °C, 2 wire 
010011 = Pt200,-200 °C…150 °C, 2 wire 
010100 = Pt500 -200 °C…850 °C, 2 wire 
010101 = Pt500 -200 °C…150 °C, 2 wire 
010110 = Pt1000 -200 °C…850 °C, 2 wire 
010111 = Pt1000 -200 °C…150 °C, 2 wire 

011000 = Pt100,-200 °C…850 °C, 3 wire 
011001 = Pt100,-200 °C…150 °C, 3 wire
011010 = Pt200,-200 °C…850 °C, 3 wire 
011011 = Pt200,-200 °C…150 °C, 3 wire 
011100 = Pt500 -200 °C…850 °C, 3 wire 
011101 = Pt500 -200 °C…150 °C, 3 wire 
011110 = Pt1000 -200 °C…850 °C, 3 wire 
011111 = Pt1000 -200 °C…150 °C, 3 wire 
100000 = Ni100, -60 °C…250 °C, 2 wire 
100001 = Ni100, -60 °C…150 °C, 2 wire 
100010 = Ni1000, -60 °C…250 °C, 2 wire 
100011 = Ni1000,-60 °C…150 °C, 2-wire 
100100 = Ni1000TK5000, -60 °C…250 °C, 2 wire
101000 = Ni100, -60 °C…250 °C, 3 wire 
101001 = Ni100, -60 °C…150 °C, 3 wire 
101010 = Ni1000, -60 °C…250 °C, 3 wire 
101011 = Ni1000,-60 °C…150 °C, 3-wire 
101100 = Ni1000TK5000, -60 °C…250 °C, 3 wire
110000 = resistance, 0…400
110001 = resistance, 0…800
110011 = resistance, 0…2000
110100 = resistance, 0…4000

Diagnostics Deactivate all diagnostics

0 = activate
1 = deactivate

0 = no
1 = yes

Wire break diagnostics Activate wire break diagnostics

0 = block
1 = release

0 = no
1 = yes

Element 
– BL20-2AI-PT/NI-2/3

RTD type

Parameters OLD Parameters NEW
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0000 = Pt100, -200…850 °C 
0001 = Pt100, -200…150 °C
0010 = Ni1000, -60...250 °C
0011 = Ni1000, -60...150 °C
0100 = Pt200, -200…850 °C
0101 = Pt200, -200…150 °C
0110 = Pt500, -200…850 °C
0111 = Pt500, -200…150 °C
1000 = Pt1000, -200…850 °C
1001 = Pt1000, -200…150 °C
1010 = Ni1000, -60…250 °C
1011 = Ni1000, -60…150 °C
1100 = resistance, 0…100 
1101 = resistance, 0…200 
1110 = resistance, 0…400 
1111 = resistance, 0…1000 

Element 
– BL20-2AI-THERMO-PI

Thermocouple type

0000 = Type K, -270…1370 °C
0001 = Type B, +100…1820 °C
0010 = Type E, -270…1000 °C
0011 = Type J, -210…1200 °C
0100 = Type N, -270…1300 °C
0101 = Type R, -50…1760 °C
0110 = Type S, -50…1540 °C
0111 = Type T, -270…400 °C
1000 = ±50 mV
1001 = ±100 mV
1010 = ±500 mV
1011 = ±1000 mV

Element 
– BL20-E-4AI-TC

Thermocouple type

0000 = Type K, -270…1370 °C
0001 = Type B, +100…1820 °C
0010 = Type E, -270…1000 °C
0011 = Type J, -210…1200 °C
0100 = Type N, -270…1300 °C
0101 = Type R, -50…1760 °C
0110 = Type S, -50…1540 °C
0111 = Type T, -270…400 °C
1000 = ±50 mV
1001 = ±100 mV
1010 = ±500 mV
1011 = ±1000 mV
1100 = Type K, -454…2498 °F
1101 = Type J, -346…2192 °F
1110 = Type C 0… 2320 °C
1111 = Type G 0… 2320 °C
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HART-Diagnostics Activate HART diagnostics

0 = release
1 = block

0 = no
1 = yes

Mapped channel Mapped channel VA

0 = channel 1
1 = channel 2

Mapped variable Mapped variable VA

00 = PV (1. HART variable)
01= SV (2nd HART variable)
10 = TV (3rd HART variable)
11 = QV (4th HART variable)

Channel Deactivate channel

0 = activate
1 = deactivate

0 = no
1 = yes

Short-circuit diagnosis Activate overcurrent diagnostics

0 = block
1 = release

0 = no
1 = yes

Mains suppression

0 = 50 Hz
1 = 60 Hz

Voltage mode (AI) Measurement range

0 = 0…10V
1 = -10…+10V

Voltage mode (AO) Output range

0 = 0…10 V
1 = -10…+10 V

Current range Measurement range

0 = 0…20 mA
1 = 4…20 mA

Current range Output range

0 = 0…20 mA
1 = 4…20 mA

Value representation Data format

0 = integer (15 bit + sign)
1 = 12 bit (left justified)

0 = 15 bit + sign
1 = 12 bit (left justified)
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Value representation
– BL20-2AIH-I
– BL20-2AOH-I

Data representation

00 = 15 bit + sign
01 = NE43
10 = extended range

Value representation
– BL20-2AIH-I
– BL20-2AOH-I

Data representation

Technology modules
– BL20-1RS232/BL20-1RS485/422

transmission rate

0000 = 300 bps
0001 = 600 bps
0010 = 1200 bps
0100 = 2400 bps
0101 = 4800 bps
0110 = 9600 bps 
0111 = 14400 bps
1000 = 19200 bps
1001 = 28800 bps
1010 = 38400 bps
1011 = 57600 bps
1100 = 115200 bps

Data bits

0 = 7 
1 + 8

Diagnostics Deactivate all diagnostics

0 = release
1 = block

0 = no
1 = yes

Data flow control
– BL20-1RS232

Data flow control

00 = none
01 = XON/XOFF
10 = RTS/CTS

Data flow control
– BL20-1RS485/422

Data flow control

00 = none
01 = XON/XOFF

Parity

00 = none
01 = odd 
10 = even
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Reduced control mode Extended status/control mode

0 = 01:07
1 = 2:06 AM

0 = no
1 = yes

RS422 / RS485

0 = RS422
1 = RS485

Stop bits

0 = 1 bit
1 = 2 bit

XOFF character

0 – 255

XON character

0 – 255

Technology modules
– BL20-1SSI

Data frame bits

00000…100000

Invalid bits (LSB)

0000…1111

Invalid bits (MSB)

0000…1111

transmission rate 

0000 = 1000000 bps
0001 = 500000 bps 
0010 = 250000 bps
0011 = 125000 bps
0100 = 100000 bps
0101 = 83000 bps
0110 = 71000 bps
0111 = 62500 bps

Data format

0 = binary coded
1 = GRAY coded

Sensor idle data cable test

0 = activate
1 = deactivate
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Technology modules 
– BL20-E-1SWIRE

Automatic configuration SWIRE

0 = deactivate
1 = activate

Error message - Uaux

0 = activate
1 = deactivate

Configuration error field

0 = activate
1 = deactivate

Array - PKZ error

0 = activate
1 = deactivate

Array - slave error

0 = activate
1 = deactivate

Common error - config error Group configuration error field

0 = activate
1 = deactivate

Common error - PKZ error Group PKZ error field

0 = activate
1 = deactivate

Common error - slave error

0 = activate
1 = deactivate

Configuration check

0 = line orientated
1 = slave oriented

MC (Moeller Conformance)

0 = deactivate
1 = activate

PLC configuration check

0 = activate
1 = deactivate
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Technology modules
– BL20-1CNT-24VDC

Diagnostic DO1

0 = 1 
1 = off

Digital input DI

0 = normal 
1 = inverted

Substitute value DO

0 = 0 
1 = 1

Function DI (count mode)

00 = input 
01 = HW gate 
10 = Latch-Retrigger when edge pos. 
11 = Synchronization when edge pos.

Function DI (measurement mode)

0 = input 

1 = HW gate

Function DO (count mode)

00 = output 
01 = on when cnt value >= ref. value
10 = on when cnt value <= ref. value
11 = pulse when cnt value = ref. value

Function DO (measurement mode)

00 = output
01 = outside of limit

10 = below lower limit
11 = above upper limit

Sensor pulse per revolution

1…65535

Main count direction

00 = none 
01 = up
10 = down

Hysteresis

0…255 (Unsigned8)

Pulse duration DO1, DO2 [n*2ms]

0…255 (Unsigned8)
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Integration time [n*10ms]

1…1 000

wiring type

100000 = frequency measurement
100001 = revolutions measurement
100010 = period duration measurement

upper limit

1…16 777 215 × 10-3

Upper limit (HWORD)

0…255 (Unsigned8)

Upper limit (LWORD)

0…65535

Upper count limit

0…2147483647 (231-1)

Upper count limit (HWORD)

0…32767 (Unsigned16)

Upper count limit (LWORD)

0…65535 (Unsigned16)

Direction input (B)

0 = normal 
1 = inverted

Group diagnostics

0 = release 
1 = block

sensor (A)

0 = normal 
1 = inverted

Sensor/ input filter (x)

0 = 2.5 s (200 kHz) 
1 = 25 s (20 kHz)

Signal evaluation (A, B)

00 = pulse and direction 
01 = rotary sensor: single
10 = rotary sensor: double
11 = rotary sensor: fourfold
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synchronization

0 = single-action 
1 = periodical 

Gate function

0 = abort count procedure
1 = interrupt count procedure

Lower limit

0…16 777 214 × 10-3

Lower limit (HWORD)

0…255 (Unsigned8)

Lower limit (LWORD)

0…65535

Lower count limit 

-2 147 483 648 (-231)…0

Lower count limit (HWORD)

-32 768…32 767 (Signed16)

Lower count limit (LWORD)

--32768…0 (Signed16)

behavior CPU/ master stop

00 = turn off DO1
01 = proceed with operating mode
10 = DO1 switch to substitute value
11 = DO1 hold last value

Counter mode

100000 = continuous count
100001 = single-action count
100010 = periodical count
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