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1.
GENERAL

ISOTEC-4H is a 4-20mA loop isolator with special circuritry which allows the 

bi-directional HART protocol communicataion. *
ISOTEC-4H includes an isolated power supply for “loop powered” 4-20mA transmitters.

All three ports of the ISOTEC-4H are fully isolated from each other 

(i.e. 4-20mA input, 4-20mA output, power input).

Self powered 4-20mA sources (either from loop powered transmitters or 4-20mA controllers) can be used with ISOTEC-4H as well.

Figures 1, 2, 3, detail the wiring scheme for 3 typical applications:

          Figure 1 is the connection diagram for analog input (+HART) where



                    the 4-20mA is powered by the ISOTEC-4H.




 Figure 2 is the connection diagram for analog input (+HART) where



                    the 4-20mA is not powered by the ISOTEC-4H.




 Figure 3 is the connection diagram for analog output (+HART) where



                    the 4-20mA source is not powered by the ISOTEC-4H.

NOTE: The hand held HART communicator may be connected at any desired 



  point on either the 4-20mA input loop or 4-20mA output loop.
_______________________________________________________________

*
4-20mA is a unidirectional analog DC signal.


HART is a bi-directional digital signal superimposed on the 4-20mA signal.


HART is a registered trade mark of the hart communication foundation

2
CALIBRATION AND ADJUSTMENTS

ISOTEC-4H has no means for fieled calibration and/or adjustments.

There is no need for adjustment and/or periodic calibration of the ISOTEC-4H.
3
WIRING INSTRUCTIONS

3.1

Analog input, loop powered transmiter (Figure 1).





3.1.1 
 4-20mA Input (field) wiring


- Connect the (+) terminal of the transmiter to terminal no. 5 of 

  
   the ISOTEC-4H.


- Connect the (-) terminal of the transmiter to terminal no. 6 of 


  the ISOTEC-4H.


- See paragraph 3 for cable length limits





3.1.2  
4-20mA Output (control room) wiring


- Connect  the (+) input terminal of the monitor/controller to terminal no. 1 




  of the ISOTEC-4H.


- Connect the (-) input terminal of the monitor/controller to terminal no. 2 




  of the ISOTEC-4H.


- Connect the load (sense) resistor (RL) between the (+) and (-) input  



       
   terminals of the monitor/controller.*


- See paragraph 4 for RL value.


- Connect the HART modem (2 wires) between the (+) and (-) input 



        
  terminals of the monitor/controller.


- See paragraph 3 for cable length limits.





3.1.3 
Power supply wiring


- Connect the (+) terminal of the power supply to terminal no. 9 of 



        
  the ISOTEC-4H.


- Connect the (-) terminal of the power supply to terminal no. 10 of            
                
  the ISOTEC-4H.

3.2

Analog input, externaly powered transmiter (Figure 2).

       

3.2.1 
4-20mA Input (field) wiring


- Connect  the (+) terminal of the transmiter (4-20mA output) to terminal 




  no. 6 of the ISOTEC-4H.


- Connect the (-) terminal of the transmiter (4-20mA output) to terminal 


  no. 8 of Ithe SOTEC-4H.


- See paragraph 3 for cable length limits





NOTE: Connect the transmiters power supply according to manufacturers 







 instruction.

*


A sense resistor (RL) may be integrated internal to the device





3.2.2  
4-20mA Output (control room) wiring


- Connect the (+) input terminal of the monitor/controller to terminal no. 1 




  of the ISOTEC-4H.


- Connect  the (-) input terminal of the monitor/controller to terminal no. 2 




  of the ISOTEC-4H.


- Connect the load (sense) resistor (RL) between the (+) and (-) input  



        
  terminals of the monitor/controller


- See paragraph 4 for RL value.


- Connect the HART modem (2 wires) between the (+) and (-) input 



        
  terminals of the monitor/controller.


- See paragraph 3 for cable length limits.





3.2.3 
Power supply wiring


- Connect the (+) terminal of the power supply to terminal no. 9 of 



        
  the ISOTEC-4H.


- Connect the (-) terminal of the power supply to terminal no. 10 of 



        
  the ISOTEC-4H.

3.3

Analog output (Figure 3).





3.3.1 
4-20mA input (control room) wiring


- Connect the (+) output terminal of the controller to terminal no. 6 of 


  the ISOTEC-4H.


- Connect the (-) output terminal of the analog controller to terminal

   
  no. 8 of the ISOTEC-4H.


- Connect line of HART modem (2 wires) between (+) and (-) 



          
  output terminals of the analog controller..


- See paragraph 3 for cable length limit.





3.3.2 
4-20mA output (field) wiring


- Connect  the (+) terminal of the receiver (4-20mA input) to terminal 


  no. 1 of the ISOTEC-4H.


- Connect the (-) terminal of the receiver (4-20mA input) to terminal 


  no. 2 of the ISOTEC-4H.


- See paragraph 3 for cable length limits





3.3.3 
Power supply wiring


- Connect the (+) terminal of the power supply to terminal no. 9 



        
  of the ISOTEC-4H.


- Connect the (-) terminal of the power supply to terminal no. 10 



          
  of the ISOTEC-4H.

4
CABLE LENGTH CONSIDERATIONS

Maximum cable length is limited by two criteria (Both criteria must be met):

a. Total length and parameters of the cables between the  transmitter and the 4-20mA receiver. (i.e. Total length of input and output cables). See paragraph 3.1
b. Maximum length and parameters of each cable by itself

    - See paragraph 3.2 for the ISOTEC-4H 4-20mA input cable.

    - See paragraph 3.3 for the ISOTEC-4H 4-20mA output cable.

For a simplifies practical example see paragraph 3.4

4.1 
Total Cable (Inout+Output) Parameters

       
ISOTEC-4H cables parameters must meet both HART and 4-20mA  

       
signals requirements




4.1.1.  
4-20mA signal requirements






4.1.1.1.  For loop powered transmitters the total cable 

(input+output) resistance must be limited so that the 

maximum voltage drop (caused by 20mA) upon the        

cable + RL + the ISOTEC-4H will leave sufficient    

voltage to operate the transmitter. 

The following equation provides the maximum total cable 

length according to this criterion.


L  (     (                     - RL - 125
 

where 
L
Maximum total cable length (meter)



(
Typical cable resistivity ((/meter)



V
Minimum transmitter supply (VOLT)



RL
Load (sense) resistor (()







4.1.1.2.  For self powered 4-20mA sources the total cable

(input+output) resistance must be limited so that the 

maximum voltage drop (at 20mA) of the

cable + RL + the ISOTEC-4H will be within the voltage 

compliance (maximum output voltage) of the 4-20mA 

source.

The following equation provides the maximum total cable 

length according to this criterion.


L=     (                     - RL - 125
 

where
L
Maximum total cable length (meter)



(
Typical cable resistivity ((/meter)



V
4-20mA source minimum output voltage



RL
Load (sense) resistor (()






4.1.2. 
HART requirements


HART physical layer specifications limit the total cable length by 


the 65(S criteria (for more details see HART communication 


foundation). the cables must meet the following formula

R ( C x 10-12 ( 65 x 10-6

where
R
  Total circuit resistance



  i.e. RL+Rcables (Rcables = ( ( L)


C
  Total circuit capacitance



  i.e. Ctransmiter+Creciver+Ccables (Ccables= ((L(10-12) 


L
  Maximum total cable length (meter)



      (
  Typical cable resistivity ((/meter)



      (
  Typical capacitance of cable (pf/meter)



     CT
  Transmitter output capacitance (pF)


     CR
  Receiver input capacitance (pF)
The total cable length is further limited to 1500 meters (multi pair 

cable) or 300 meter (single pair cable).

4.2  
ISOTEC-4H input cable parameters 




Maximum cable resistance 160(.




Maximum cable and transmitter capacitance 0.175(F




i.e. The following equation must both be met


L(





L(
   (0.175 x 10-6 - CT x 10-12)


where       L     Maximum input cable length (meter)



    
   (
Typical cable resistivity ((/meter)

(
Typical capacitance of cable (pf/meter)

CT
Transmitter output capacitance (pF)
4.3  
ISOTEC-4H output cable parameters 




Maximum cable + load resistance 450(.




i.e. The following equation must be met


L (      (450 - RL)

where       L    Maximum output cable length (meter)



    
   (    Typical cable resistivity ((/meter)

                 RL  Load (sence) resistor (()

4.4 
Cables length calculation example. 




4.4.1. 
Typical components values


- To allow maximum distance between the transmitter and receiver 

   use RL=250(

- Typical industrial screened twisted pair cable parameters: 

   (=0.12  (/meter  (120(/Km)

   (=150 pF/meter


- Capacitance of transmitter (typical) 5000pF


- Capacitance of receiver (typical) 5000pF 

           
- Typical loop powered transmitter operating voltage @12V




4.4.2. 
Calculating the maximum total cables length






4.4.2.1.  4-20mA requirements (total cables length)


L (          (                    - 250-125
    = 1875 meter






4.4.2.2.  HART requirements (total cables length)

The 65(S criteria can be met using a 1100 meter cable 

(longer cable will not do)

C= 5000 + 5000 + 1100 x 150 = 175000pF

R= 250 + 1100 x 0.12 ( 380(
R x C ( 65(S






4.4.2.3.  Result

The maximum total cable length that meets both 

criteria is 1100 meters.




4.4.3. 
Calculating the maximum input cables length






4.4.3.1.  Resistance criterion


L (
          = 1333 meter

4.4.3.2.  Capacitance criterion


L (
          = (0.175 x 10-6 - 5000 x 10-12) = 1200 meter






4.4.3.3.  Result

Input cable length is limited by the maximum total cable 

length that was calculated in paragraph 3.4.2. 

(i.e. 1100 meters)




4.4.4. 
Calculating the maximum output cable length






4.4.4.1.  Resistance criterion


L =
= (450 - 250) = 1666 meter






4.4.4.2.  Result

output cable length is limited by the maximum total 

cable length that was calculated in paragraph 3.4.2. 

(i.e. 1100 meters)




4.4.5. 
Conclusions

The total cable length (Input+Output) is limited to 1100 meters. 

There is no further restriction on the length of each of the cables.

In order to extend the allowed cable length a different cable type 

must be selected (lower resistance and capacitance per meter).

Note that the total cable length is not always the only limit.

5
RL value

Minimum (required by HART specifications) 250(
maximum 450 - Routput cable (Routput cable = L ( ()

where   L    Maximum total cable length (meter)



    
    (    Typical cable resistivity ((/meter)
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