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s interconnection of intrinsically safe apparatus to associated apparatus not specifically exam
ined 

in such com
bination. 

T
he criteria for interconnection is that the voltage (U

i or V
m

ax), the current (Ii or Im
ax) and the pow

er (P
i or P

m
ax) w

hich 
intrinsically safe apparatus can receive and rem

ain intrinsically safe, considering faults, m
ust be equal or greater than the 

voltage (U
o or V

oc or V
t), the current (Io or Isc or It) and the pow

er (P
o or P

m
ax) levels w

hich can be delivered by the 
associated apparatus, considering faults and applicable   factors. In addition, the m

axim
um

 unprotected capacitance (C
i) and 

inductance (Li) of each apparatus (other than the term
ination) connected to the fieldbus m

ust be less than or equal to 5 nF
 

and 10 μH
 respectively. 

In each segm
ent only one active device, norm

ally the associated apparatus is allow
ed to provide the necessary energy for the 

fieldbus system
.  

T
he voltage U

o (or V
oc or V

t) of the associated apparatus has to be lim
ited to the range of 14V

 to 24V
 d.c. A

ll other 
equipm

ent connected to the bus cable has to be passive, m
eaning that they are not allow

ed to provide energy to the system
, 

except to a leakage current of 50 μA
 for each connected device.  

S
eparately pow

ered equipm
ent needs a galvanic isolation to assure that the intrinsically safe fieldbus circuit rem

ains passive.  
T

he cable used to interconnect the devices has to m
eet the follow

ing values:  
Loop resistance R

´: 15 ... 150 Ω
/km

,   inductance L´: 0.4 ... 1 m
H

/km
 

capacitance C
´: 80 ... 200 nF

/km
 

C
´ =

 C
´ line/line +

 0.5 C
´ line/screen, if both lines are floating or   

C
 ´=

 C
´ line/line +

 C
´ line/screen, if the screen is connected to one line 

Length of spur cable: 30 m
           length of trunk cable: 1 km

      length of splice: 1 m
 

A
t each end of the trunk cable an approved infallible line term

ination w
ith the follow

ing param
eters is suitable:   

R
 =

 90 ... 100 Ω
 

C
 =

 0 ... 2.2 μF
. 

O
ne of the allow

ed term
inations m

ight already be integrated in the associated apparatus. 
T

he num
ber of passive devices connected to the bus segm

ent is not lim
ited due to I.S

. reasons. If the above rules are 
respected, up to a total length of 1000 m

 (sum
 of the length of trunk cable and all spur cables), the inductance and 

capacitance of the cable w
ill not im

pair the intrinsic safety of the installation. 
IN

T
R

IN
S

IC
A

L
L

Y
 S

A
F

E
 

 
C

lass I / D
iv. 1 / G

ro
u

p
s A

B
C

D
 

A
E

x ia IIC
 

- 
F

M
 approved associated apparatus m

ust m
eet the follow

ing requirem
ents:  

U
o or V

oc or V
t ≤ U

i (V
m

ax)  and  Io or Isc or It ≤ Ii (Im
ax)  and  P

o or P
m

ax ≤ P
i (P

m
ax) 

- 
T

he m
axim

um
 non-hazardous area voltage m

ust not exceed 250 V
. 

- 
T

he installation m
ust be in accordance w

ith the N
ational E

lectrical C
ode. 

- 
B

e aw
are of m

ultiple earthing of screen. T
he screen m

ust be connected in accordance w
ith N

ational E
lectrical C

ode. 
- 

T
he polarity for connecting P

A
+

 (1) and P
A

- (2) is of no im
portance due to an internal rectifier. 

N
O

N
IN

C
E

N
D

IV
E

 
 

C
lass I / D

iv. 2 / G
ro

u
p

s A
B

C
D

 
 

- 
Intrinsic safety barrier not required. V

m
ax ≤ 35 V

 D
C

. 
- 

W
arning: D

o not disconnect equipm
ent unless pow

er has been sw
itched off or the area is know

n to be non-hazardous. 
- 

N
onincendive field w

iring installation 
T

he N
onincendive F

ield W
iring C

ircuit C
oncept allow

s interconnection of N
onincendive F

ield W
iring A

pparatus w
ith 

A
ssociated N

onincendive F
ield W

iring A
pparatus or A

ssociated Intrinsically S
afe A

pparatus or A
ssociated A

pparatus not 
specifically exam

ined in com
bination as a system

 using any of the w
iring m

ethods perm
itted for unclassified locations, 

w
hen  

V
oc ≤ V

m
ax, C

a ≥ C
i +

 C
cable, La ≥ Li +

 Lcable. 
T

ransm
itter N

onincendive F
ield W

iring param
eters are as follow

s: 
U

i or V
m

ax ≤ 35 V
 D

C
   C

i ≤ 5 nF
   Li ≤ 10 μF

 
F

or these current controlled circuits, the param
eter Im

ax is not required and need not to be aligned w
ith param

eter Isc and 
It of the A

ssociated N
onincendive F

ield W
iring A

pparatus or A
ssociated A

pparatus. 
- 

W
arning: E

xplosion H
azard- D

o not disconnect equipm
ent unless pow

er has been sw
itched off or the area is know

n to be 
non hazardous 

- 
T

he transm
itter is suitable to be installed according the F

N
IC

O
 concept. 
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azard
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u
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CSA Approved Associated Apparatus
or  Associated  N

onincendive  Field 
                           W

iring Apparatus  

In
stallatio

n
 N

o
tes R

T
T

80

- 
C

S
A

 approved apparatus m
ust be installed in accordance w

ith m
anufacturer’s instructions.

. 
- 

U
se supply w

ires suitable for 5°C
 above surroundings. 

- 
S

tating that only sim
ple apparatus should be term

inated to the sensor connection.
 

S
im

ple apparatus is defined as a device that w
ill neither generate nor store m

ore than 1.2V
, 0.1A

, 0.25m
W

or 20 μJ.  E
xam

ples are T
herm

ocouples or R
T

D
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R
IN

S
IC

A
L

L
Y

 S
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F
E

 
 

C
lass I / D

iv. 1 / G
ro

u
p

s A
B

C
D

  
 

-  
Installation should be in accordance w

ith C
anadian E

lectrical C
ode (C

E
C

).
  

- 
C

S
A

 A
pproved A

ssociated A
pparatus m

ust m
eet the follow

ing param
eters: 

U
o ≤ U

i 
Io ≤ Ii 

P
o ≤ P

i 
C

a ≥ C
i +

 C
cable 

La ≥ Li +
 Lcable 

T
ransm

itter entity param
eters are as follow

s: 
U

i or V
m

ax 
≤ 30 V

 D
C

 
C

i =
 0

 
Ii or Im

ax 
≤ 130 m

A
 

Li =
 0 

P
i 

≤ 800 m
W

 
- 

V
oc +

 V
oc of H

andheld device <
 V

m
ax, Isc +

 Isc of H
andheld device <

 Im
ax, 

P
o +

 P
o of H

andheld device <
 P

i, C
a >

 C
i +

 C
cable +

 C
i of H

andheld device,  
La >

 Li +
 Lcable +

 Li of H
andheld device, w

hen P
rogram

m
ing H

andheld device is used. 

N
O

N
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C
E

N
D

IV
E 

 
C

lass I / D
iv. 2 / G

ro
u

p
s A

B
C

D
  

 
- 

 
 

Intrinsic safety barrier not required. V
m

ax ≤ 35 V
 D

C
. 

- 

W
arning: D

o not disconnect equipm
ent unless pow

er has been sw
itched off or the area  

 

is know
n to be nonhazardous. 

- 
N

onincendive field w
iring installation 

T
he N

onincendive F
ield W

iring C
ircuit C

oncept allow
s interconnection of N

onincendive F
ield W

iring 
A

pparatus w
ith A

ssociated N
onincendive F

ield W
iring A

pparatus or A
ssociated Intrinsically S

afe A
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or A
ssociated A

pparatus not specifically exam
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 using any of the w
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m

ethods perm
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hen V
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m
ax, C

a ≥ C
i +
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cable, La ≥ Li +

 Lcable
T

ransm
itter N
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ield W

iring param
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s: 
U

i or V
m

ax 

≤ 35 V
 D

C

 

C
i =

 0

 

Li =
 0 

Ii or Im
ax 

=

 see follow
ing note below

 
F

or these current controlled circuit,s the param
eter Im

ax is not required and need not to be aligned w
ith 

param
eter Isc and It of the A

ssociated N
onincendive F

ield W
iring A

pparatus or A
ssociated A

pparatus

 
F

u
n
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g

s 
T

hese ratings do not supersede H
azardous Location values 
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-
W

arning: S
ubstitution of com
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-U
nom

 ≤
42 V

 D
C

Inom
 
≤

+-
e.g. R

T
D

 or T
C

 S
ensor

(S
im

ple A
pparatus)

integral or rem
ote m

ounted
option 2 channels

Term
inal for connecting 

to L1 display

Tem
perature range 

T
4

 
-50°C
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     T
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 ... +85°C

 
 

 
 

 
T

5
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P
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G
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C
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(Simple Apparatus)
integral or remote mounted
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 certified 
Term

ination w
ith  

R=
90...100Ω

C=
0...2.2μF

R
T

T
80 w

ith
 electro

n
ic in

sert fo
r 

P
ro

fibu
s PA

/F
o

u
n

d
atio

n
 F

ield
bu

s

C
o

n
cep

t 
F

IS
C

O
 

E
n

tity

U
i (Vm

ax) 
17.5 V 

24 V

Ii (Im
ax) 

500m
A

 
250m

A

Pi (Pm
ax) 

5.5 W
 

1.2 W

C
i ≤

 5nF
  Li 

≤
 10 μ

H
 

Leakage current ≤
 50 μ

A
 

S
en

so
r circu

its (T
erm

in
als 3…

7) o
u

tp
u

t en
tity

 

U
o or V

oc or V
t 

 =
 7.2 V 

 
Io or Isc

 
=

  25.9 m
A

 
 

 
P

o 
 

=
 46.7 m

W
 

  
 

C
o

 o
r C

a
 

L
o

 o
r L

a
 

G
roup A

, B
 resp. IIC

 
13.5 μF 

59 m
H

 
G

roup C
     resp. IIB

 
240 μF 

238 m
H

 
G

roup D
     resp. IIA

 
1000 μF

 
 

477 m
H

 

F
IS

C
O

-C
o

n
cep

t 
T

he F
IS

C
O

 C
oncept allow

s interconnection of intrinsically safe apparatus to associated apparatus not specifically exam
ined in such com

bination. 
T

he criteria for interconnection is that the voltage (U
i or V

m
ax), the current (Ii or Im

ax) and the pow
er (P

i or P
m

ax) w
hich intrinsically safe apparatus can receive and rem

ain intrinsically 
safe, considering faults, m

ust be equal or greater than the voltage (U
o or V

oc or V
t), the current (Io or Isc or It) and the pow

er (P
o or P

m
ax) levels w

hich can be delivered by the 
associated apparatus, considering faults and applicable   factors. In addition, the m

axim
um

 unprotected capacitance (C
i) and inductance (Li) of each apparatus (other than the 

term
ination) connected to the fieldbus m

ust be less than or equal to 5 nF
 and 10 μH

 respectively. 
In each segm

ent only one active device, norm
ally the associated apparatus is allow

ed to provide the necessary energy for the fieldbus system
.  

T
he voltage U

o (or V
oc or V

t) of the associated apparatus has to be lim
ited to the range of 14V

 to 24V
 d.c. A

ll other equipm
ent connected to the bus cable has to be passive, m

eaning 
that they are not allow

ed to provide energy to the system
, except to a leakage current of 50 μA

 for each connected device.  
S

eparately pow
ered equipm

ent needs a galvanic isolation to assure that the intrinsically safe fieldbus circuit rem
ains passive.  

T
he cable used to interconnect the devices has to m

eet the follow
ing values:  

Loop resistance R
´: 15 ... 150 Ω

/km
,   inductance L´: 0.4 ... 1 m

H
/km

 
capacitance C

´: 80 ... 200 nF
/km

 
C

´ =
 C

´ line/line +
 0.5 C

´ line/screen, if both lines are floating or   
C

 ´=
 C

´ line/line +
 C

´ line/screen, if the screen is connected to one line 
Length of spur cable: 30 m

           length of trunk cable: 1 km
      length of splice: 1 m

 
A

t each end of the trunk cable an approved infallible line term
ination w

ith the follow
ing param

eters is suitable:   
R

 =
 90 ... 100 Ω

 
C

 =
 0 ... 2.2 μF

. 
O

ne of the allow
ed term

inations m
ight already be integrated in the associated apparatus. 

T
he num

ber of passive devices connected to the bus segm
ent is not lim

ited due to I.S
. reasons. If the above rules are respected, up to a total length of 1000 m

 (sum
 of the length of trunk 

cable and all spur cables), the inductance and capacitance of the cable w
ill not im

pair the intrinsic safety of the installation. 

IN
T

R
IN

S
IC

A
L

L
Y

 S
A

F
E

 
 

C
lass I / D

iv. 1 / G
ro

u
p

s A
B

C
D

 
 

- 
C

S
A

 certified associated apparatus m
ust m

eet the follow
ing requirem

ents:  
U

o or V
oc or V

t ≤ U
i (V

m
ax)  and  Io or Isc or It ≤ Ii (Im

ax)  and  P
o or P

m
ax ≤ P

i (P
m

ax) 
- 

T
he m

axim
um

 non-hazardous area voltage m
ust not exceed 250 V

. 
- 

T
he installation m

ust be in accordance w
ith the C

anadian E
lectrical C

ode. 
- 

B
e aw

are of m
ultiple earthing of screen. T

he screen m
ust be connected in accordance w

ith C
anadian E

lectrical C
ode. 

- 
T

he polarity for connecting P
A

+
 (1) and P

A
- (2) is of no im

portance due to an internal rectifier. 

N
O

N
IN

C
E

N
D

IV
E

 
 

C
lass I / D

iv. 2 / G
ro

u
p

s A
B

C
D

  
- 

Intrinsic safety barrier not required. V
m

ax ≤ 35 V
 D

C
. 

- 
W

arning: D
o not disconnect equipm

ent unless pow
er has been sw

itched off or the area is know
n to be non-hazardous. 

- 
N

onincendive field w
iring installation 

T
he N

onincendive F
ield W

iring C
ircuit C

oncept allow
s interconnection of N

onincendive F
ield W

iring A
pparatus w

ith A
ssociated N

onincendive F
ield W

iring A
pparatus or A

ssociated 
Intrinsically S

afe A
pparatus or A

ssociated A
pparatus not specifically exam

ined in com
bination as a system

 using any of the w
iring m

ethods perm
itted for unclassified locations, w

hen  
V

oc ≤ V
m

ax, C
a ≥ C

i +
 C

cable, La ≥ Li +
 Lcable. 

T
ransm

itter N
onincendive F

ield W
iring param

eters are as follow
s: 

U
i or V

m
ax ≤ 35 V

 D
C

   C
i ≤ 5 nF

   Li ≤ 10 μF
 

F
or these current controlled circuits, the param

eter Im
ax is not required and need not to be aligned w

ith param
eter Isc and It of the A

ssociated N
onincendive F

ield W
iring A

pparatus or 
A

ssociated A
pparatus. 

- 
W

arning: E
xplosion H

azard- D
o not disconnect equipm

ent unless pow
er has been sw

itched off or the area is know
n to be non hazardous 

- 
T

he transm
itter is suitable to be installed according the F

N
IC

O
 concept. 

-  CSA
 A

pproved A
pparatus m

ust be installed in accordance w
ith m

anufacturer’s instructions.
-  U

se supply w
ires suitable for 5°C above surroundings.

-  Shall be installed in com
pliance w

ith the enclosure, m
ounting, spacing and segregation requirem

ents of the ultim
ate application.

-  O
nly sim

ple apparatus should be term
inated to the sensor connection.

    Sim
ple apparatus are com

ponents as defined by the N
EC (1.2 V, 0.1 A

, 0.25 m
W

 or 20 μJ).
-  W

arning: Substitution of com
ponents m

ay im
pair intrinsic safety or suitability for Class I, D

ivision 2.

Installation N
otes R

TT80

R
TT

80 is suitable for the connection to a P
rofibus P

A
 / F

oundation F
ieldbus

 
system

 according to the E
ntity- or F

IS
C

O
-concept.

 

Tem
perature range  

T4 
-40°C

 ... +85°C
 

T5 
-40°C

 ... +70°C
 

T6 
-40°C

 ... +55°C
 

Terminal for connecting 
to L1 display
6
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