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 S81-F4001-1  

Description   

Safety related card with 1 x 4-20mA analog input and two programmable thresholds. It 

can control the following transducer types: explosion sensors, air quality sensors, oxygen 

sensors, temperature sensors, 4-20mA general sensors. The channel is continuously 

tested during operation. The card features a 4-20mA output that provides the current 

value measured on the input.  This analog value can be transferred to a DCS by means of 

the S81-F7006-1 Modbus RTU card. This card can be duplicated in fault tolerant systems; 

in this case, the two cards shall be placed on two adjacent racks in the same position. In 

this configuration, the detection lines is connected to both cards. 
 
Technical features  

 Safety rating:     applicable up to SIL3  

 Redundancy:     S81-F4001-2 model  

 Alarm threshold:    2 programmable thresholds  

 Channel test:     continuously tested 

 Measuring range    0-24mA 

 Line short circuit condition:   with current >23.5mA 

 Supply voltage:    22-29VDC 

 Quiescent current::     35mA 

 Operating temperature:   -5 / +50 °C 

 Storage temperature:    -30 / +80 °C 

 Maximum humidity:    95% (RH) non condensing 
 

 

Status Indications  

Card front panel includes three LEDs, a graphic LED bar and a three-digit display. 

 

LEDs  

Tag. Indication 

1st Level Steady on if channel is in pre alarm condition  

2nd Level Steady on if channel is in alarm condition  

Fault/Disabled 
Flashing if channel is in fault condition 
Steady on if channel is disabled 

 

LED Bar 

It indicates the 0-100% percentage of the measured value. 

 

Three-digit display  
The three-digit display generally shows the measured value in the programmed format. Moreover, it shows 
some fault codes according to the following table.  
 

 
 
 
 
 
 
 
 
 
 

Note-A:  For current values lower than the set Fault threshold and exceeding 1mA, the display will show the value of the measured 
current in mA preceded by letter F. Please refer to the manual of the connected device for identifying the type of anomaly.  

 

The 3-digit display on card front panel does not provide the operator with fundamental information for the 

operator according to the standard EN-54-2.  

  

Code Channel Status 

--- Initialization stage 

F00 Card/channel not configured 

F01 Line opening (current <1mA) 

F02 Over current (current >23.5mA) 

F03 Internal test failed 

Fx.x Device Fault (Note-A) 

E00 Memory data error CRC  

+/-999 Measured value 
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Configuration 

By using the configuration program ProS81, the following parameters can be set for each input channel: 
 

Function Allowed values 

Operating mode  Latching/Non latching, UP/Down, NM Range 

Mode of analog value transfer to Hosts  Upon request/Automatic in case of change 

Unit of measure of the channel Ppm, %LEL, %O2, mA, °C, RH, V, bar, db, rpm and others  

Zero Point of the measuring range -999÷+999 

End of scale of the measuring range -999÷+999 

Pre-alarm threshold -999÷+999 

Alarm threshold -999÷+999 

Lower Fault threshold 1,0÷3,8mA 

Alarm delay 0÷255 seconds 

Type of indication Fire, Supervisory, Gas, Fault, Hidden, Buzzer Only 

Automatic alarm reset Yes/No 

Enable/Disable status export via ModBus  Yes/No 

Enable/Disable channel status export  to Hosts No, TCP1, TCP2, RS232 

Enable/Disable commands from Hosts  No, TCP1, TCP2, RS232 

Defines the format of the analog value sent via 
ModBus, and automatically via Host   

mA, mA tenth, VI, VI, tenth of converter points 

 

Threshold setting  

The following parameters can be set for each card through the configuration program or directly on the 

control panel in the operator cycle, access level 3: 

- Pre-alarm threshold. 

- Alarm threshold. 

- Current value below which a Fault condition is signaled. 

- Calibration mixture concentration value for end of scale calibration. 

 
Zero point calibration 

Calibrate the zero point as reported below: 

- Disable the channel of the card to be calibrated from the operator cycle. 

- Enter the diagnosis cycle of the card to be calibrated.  

- Make sure that no gas is present near the sensor to be calibrated. 

- Press the “1” key to calibrate the zero point. 

- The new zero value is stored in the memory of the card. 

- Press “0” to cancel the operation. 

- Exit the card diagnosis cycle and enable the channel. 

 

The zero point can be calibrated only with zero values ranging between 3 and 5mA.   

 
End of scale calibration 

Calibrate the end of scale as follows: 

- Disable the channel of the card to be calibrated from the operator cycle. 

- Enter the diagnosis cycle of the card to be calibrated.  

- Apply gas to the sensor according to the percentage set during configuration. 

- Wait for the gas value measured by the card to stabilize. 

- Press the key “3” to calibrate the end of scale. 

- The new value is stored in the memory of the card. 

- Press “2” to cancel the operation. 

- Exit the card diagnosis cycle and enable the channel. 
 

The end of scale can be calibrated only if the current value measured by the card is ±3mA than the set 
calibration value.   
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Field connections 

The connection between this card and field devices depends on the type of bus used. 

 

 
 

With bus S81-E2004-1 the I/O card is internally connected to one of the 8 terminal 
blocks with 18 screw terminals mounted on the PCB.  
 
 
 
 
 
 
With bus S81-E2001-2 The card is connected to the field terminal block by the S81-CCT2 
2-conductor multipolar cable. For card redundant connection, use the S81-CCT2R cable. 

 
 
 
 
 
 
 
With bus S81-E2001-3 The card is connected to the field terminal block by the S81-NNT2  
2-conductor multipolar cable. For card redundant connection, use the S81-NNT2R cable.  
 
 
 
Connections 

Function 
S81-E2004-1  

Bus Termination  
S81-E2001-2 / S81-E2001-3  

Bus Termination 

+ Input signal 1 +L1-In 
1  

 
 
 
 

 
 S81-E2004-1 

 
 
 
 

1 White 

 

4 

 

7  

10 

13 

16 

2 

5 

+ output signal 1 +L1-Out 
8 

2 Brown 
11 

 

14  

17 

3 

6 

9 

12 

+25V (500mA max.) +25V 15 

0V  0V 18 

Field connections 
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Standard connection diagrams 

 

 
     

Standard connection diagram 
 

Gas detection is not covered by the standards EN 54-2, EN-54-4 and EN 12094-1.   

 
  


