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Fieldbus Interface SolutionsFieldbus Interface Solutions Physical Layer Implementation
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Fieldbus Interface SolutionsFieldbus Interface Solutions Fieldbus Power Conditioner Schematic
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Fieldbus Interface SolutionsFieldbus Interface Solutions Fieldbus Power  Conditioner 

Isolated Conditioned Power
350 A 500 A it / 25V– 350mA or 500mA capacity / 25V source

– Simplex / Duplex configurations
– Load-sharing, hot swappable

P C diti– Surge protection option Power Conditioner
Modules

Standard
AlarmAlarm

Module

Integrated
Plug-in Surge

www.miinet.com
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Fieldbus Interface SolutionsFieldbus Interface Solutions Standard Diagnostic Module

Standard Diagnostics Module g
– Looks at ‘gross’ physical layer problems
– Detects incoming DC powerg p

» Alarm condition <18V

– Detects noise on segment
» Alarm condition >75mV

– LED and (common) relay output
» Typically wired as DCS Digital Input

www.miinet.com



Fieldbus Interface SolutionsFieldbus Interface Solutions TRUNKGUARD Technology

‘Fold-Back’ Spur Protection from MooreHawkep

– Spur fault removed from segment loading

– Switches to trickle level (~3mA) if spur > 48mA

N ff t t th d i– No effect on segment power or other devices

www.miinet.com



Fieldbus Interface SolutionsFieldbus Interface Solutions TRUNKGUARD Normal spur operation

Trunk

Spur

DeviceLogic
LED
ON

LED Device takes ‘normal’ current
OFF

Device takes normal  current
Switch is closed, spur is active

Green LED ON
Red LED OFF
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Fieldbus Interface SolutionsFieldbus Interface Solutions TRUNKGUARD Fault spur operation

Spur FAULT
Trunk

Logic Device

Logic circuit detects fault, opens switch
Fault load is disconnected from segment

Green LED OFF
Red LED ON

www.miinet.com

(Spur load is only ‘trickle’ level thru’ LED)



Fieldbus Interface SolutionsFieldbus Interface Solutions Fieldbus terminators - what do they do?

T 100Ω

T 1μF

Terminators are required, one at each end
– Ensures a balanced transmission line to minimise 

D

reflections & distortions

No more than 2 terminators may be used

www.miinet.com



Fieldbus Interface SolutionsFieldbus Interface Solutions Auto-Termination

Termination problems?Termination problems?
– Biggest cause of commissioning delays in fieldbus start-up

Auto-termination eliminates external terminatorAuto-termination eliminates external terminator
Saves:

D i i– Design time

– Purchase cost (specification to order)

I t ll ti i i– Installation wiring

– Commissioning & fault-finding

Recovers segment if wiring is cut between Device 
Couplers

www.miinet.com



Fieldbus Interface SolutionsFieldbus Interface Solutions Auto-Terminator ON

TERMINATOR

LED

TRUNK
IN

TRUNK
OUTLogic

TRUNKGUARD i l t i t T i t ON
www.miinet.com

TRUNKGUARD is last in segment – Terminator ON



Fieldbus Interface SolutionsFieldbus Interface Solutions Auto-Terminator OFF

Segment Communications

TERMINATOR

Segment Communications

LED

TRUNK
OUT

TRUNK
IN Logic

TRUNKGUARD i t l t i t T i t OFF
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TRUNKGUARD is not last in segment – Terminator OFF



Fieldbus Interface SolutionsFieldbus Interface Solutions Auto-termination
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Fieldbus Interface SolutionsFieldbus Interface Solutions Auto-terminator recovery
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Fieldbus Interface SolutionsFieldbus Interface Solutions Auto-termination resetting
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Fieldbus Interface SolutionsFieldbus Interface Solutions TRUNKGUARD TG200 Series

Test Points 
(under covers)

Auto Termination

4 Spur

Auto-Termination

4 Spur
8 Spur

10 Spur Shrouded Trunk10 Spur
12 Spur

Shrouded Trunk 
IN/OUT Terminals 

(IP30 required for ( q
hazardous area 

installation)Green LED
Red LED
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Fieldbus Interface SolutionsFieldbus Interface Solutions Field Enclosures 

IP66  316L Stainless

Practical
F tFast
Safe

www.miinet.com
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Fieldbus Interface SolutionsFieldbus Interface Solutions Choices for Fieldbus Users

Intrinsic SafetyIntrinsic Safety
– Very safe, allows ‘hot’ working

N d IS i t f d i ti– Need IS interfaces, design expertise

Flameproof
– Widely used, good experience, simple
– Only ‘cold’ working permitsy g p

Non-Incendive
Only zone2/div2– Only zone2/div2

– Inexpensive, easy to design

www.miinet.com



Fieldbus Interface SolutionsFieldbus Interface Solutions Intrinsic Safety vs. Fieldbus

I t i i S f tIntrinsic Safety
– Limits energy available in hazardous area to gy

below level capable of causing ignition

Circuit to limit energy is called an I S interface– Circuit to limit energy is called an I.S interface 
(barrier / isolator)

Fieldbus seeks to put power for
many devices on one twisted-pairmany devices on one twisted pair

www.miinet.com



Fieldbus Interface SolutionsFieldbus Interface Solutions I.S Application Guide AG163 

Foundation Fieldbus Application Guide 31.25kbit/s 
Intrinsically Safe Systems AG163 Rev 2

Section 1 Introduction
Section 2 ENTITY Systems
Section 3 FISCO SystemsSection 3 FISCO Systems
Section 4.3.1 Fieldbarrier
S ti 4 3 2 S lit A hit t S tSection 4.3.2 Split-Architecture Systems

www.miinet.com



Fieldbus Interface SolutionsFieldbus Interface Solutions Entity & FISCO Compared

One resistor Three electronic circuits in series

RFuse
C/L C/L C/L

V V

FF816
<24V

Vmin 14V 380mA
1 213<24V

<250mA
<1.2W

Vmax 17.5V 213mA
Pmax 5.32W

www.miinet.com



Fieldbus Interface SolutionsFieldbus Interface Solutions FISCO summary

Fieldbus Intrinsically Safe COncept
Att t t li it ti I S fi ldb– Attempts to overcome limitations on I.S fieldbus

– Uses practical testing of all parts (by PTB)

Any FISCO device can be used together
No need for Entity Parameters (devices or cables)

Segment limited to 1000m (IIC)
Spurs limited to 60m

www.miinet.com



Fieldbus Interface SolutionsFieldbus Interface Solutions Fieldbarrier Concept

Host Fieldbus power 
supply

Coupler for field devices

Fieldbus
power 
supply

Fieldbus TRUNK NOT I.S

Spur
Protection

supply
Fieldbarrier
Ex e – Ex i

Spur
ProtectionFieldbarrier
Ex e – Ex i

Ex i Ex i

Fieldbus 
devices
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Fieldbus Interface SolutionsFieldbus Interface Solutions Split-Architecture Concept

IIB

Live Working !

75R

IIB
Group CD

Control 
System

25R

Device
CouplerIntrinsically Safe

350mA Exia Trunk

FISCO

50R 50RI.S. 
Interface

FISCO
Spurs

IIC
D D

IIC
Group 
ABCD
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Fieldbus Interface SolutionsFieldbus Interface Solutions ROUTEMASTER now with FISCO

RM100 Rack
8 Trunk Isolator Modules

350mA / segment
Redundant DC power

Passive power conditioning

RMA100 Device Coupler
4/8/10/12 Spurs
Automatic terminationAutomatic termination
Fold-back spur protection
IIC Devices (FISCO, Entity any mix)

www.miinet.com



Fieldbus Interface SolutionsFieldbus Interface Solutions ROUTEMASTER now with FISCO

AlAlarm 
contacts

Dual AC Power Input19in rack, 3U
HOST

Segment connections

Independent 
connections

R d d t DCUp to 8 Trunk Isolator Modules Redundant DC
Power
Modules

www.miinet.com



Fieldbus Interface SolutionsFieldbus Interface Solutions Segment Capacity- FISCO Devices

Segment CapacitySegment cable (m)

1600.00

1800.00

2000.00

1000 00

1200.00

1400.00

1600.00

ROUTEMASTER

High Power Trunk 
(Not I.S.)  with 

SpurBarrier

400 00

600.00

800.00

1000.00

FISCO

0.00

200.00

400.00

1 2 3 4 5 6 7 8

Devices

17mA devices, 44R/km/loop cable, 11V minimum per spur, 42mA spur S/C load

FISCO supply 12 9V Split-Architecture supply 18 65V HPT supply 24V

www.miinet.com

FISCO supply 12.9V, Split Architecture supply 18.65V, HPT supply 24V 



Fieldbus Interface SolutionsFieldbus Interface Solutions Segment Capacity- FISCO Devices

Segment Capacity (Dual Trunk)Segment cable (m)

1600.00

1800.00

2000.00

High Power Trunk 
(Not I S ) with

1000 00

1200.00

1400.00

1600.00

ROUTEMASTER 

(Not I.S.)  with 
SpurBarrier

400 00

600.00

800.00

1000.00 Dual Trunk

0.00

200.00

400.00

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

FISCO

Devices

17mA devices, 44R/km/loop cable, 11V minimum per spur, 42mA spur S/C load

FISCO supply 12 9V Split-Architecture supply 18 65V HPT supply 24V

www.miinet.com

FISCO supply 12.9V, Split Architecture supply 18.65V, HPT supply 24V 



Fieldbus Interface SolutionsFieldbus Interface Solutions Dual Trunk Concept
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Fieldbus Interface SolutionsFieldbus Interface Solutions ROUTE-MASTER now with FISCO

Provides 350mA I.S. from safe area to field
– Highest I.S. current available

IIC FISCO Spurs at Device CouplerIIC FISCO Spurs at Device Coupler
– Use FISCO or Entity-approved devices

Maximum power available
– Easily drives 16 devices @ 500m in IICEasily drives 16 devices @ 500m in IIC

Highest system reliability & ‘availability’
– MTTF 468 years

– REDUNDANT POWER for Intrinsic Safety

www.miinet.com
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Fieldbus Interface SolutionsFieldbus Interface Solutions Split-Architecture Concept

IIC

75R

IIC
Group 
ABCD

Control 
System

25R

Device
CouplerIncreased Safety

350mA Ex e Trunk

FISCO

50R 50RI.S. 
Interface

FISCO
Spurs

Live Working !

D D
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Fieldbus Interface SolutionsFieldbus Interface Solutions Flameproof fieldbus

Flameproof (Exd) / Explosionproof systems
– Preferred by many end-usersPreferred by many end users

» Simple concept, easy to design

» Avoids complications & expense of intrinsic safety» Avoids complications & expense of intrinsic safety

No need for I.S?
– Fieldbus devices highly reliable

Don’t need live working advantages of I S– Don t need live working advantages of I.S.

www.miinet.com



Fieldbus Interface SolutionsFieldbus Interface Solutions Flameproof Fieldbus

Q: How to add devices into flameproof 
segments?segments?

A: De-power entire segment (?)
Open flameproof enclosure
Test wiring
Close upClose-up
Re-power segment

www.miinet.com



Fieldbus Interface SolutionsFieldbus Interface Solutions Solution for Ex-Flameproof Installations

How do you insert one Exd device into aHow do you insert one Exd device into a 
segment?
– Power down segment entirely?– Power down segment entirely?
– Use local Gas Detection?

How aboutHow about…..
– Open field enclosure

A l i t l k t h t ff ONE– Apply interlock to shut off ONE spur
– Add wiring

Cl fi ld l– Close field enclosure
NO effect on the rest of the segment

www.miinet.com



Fieldbus Interface SolutionsFieldbus Interface Solutions TRUNKGUARD – TG300 Zone 1 Solution

Live working in Zone 1
EE II lEEx em II enclosure
All parts shrouded to IP30
Magnetic interlock perMagnetic interlock per 
spur

Magnetic Interlockg
Simple isolation

Positive indication of safety

www.miinet.com



Fieldbus Interface SolutionsFieldbus Interface Solutions Device Coupler for flameproof devices

Zone 1 Approvals:Zone 1 Approvals:

Exe enclosure (GRP)

Exd/e cable glandsExd/e cable glands

Exme electronics

TRUNKGUARD TG300

www.miinet.com

TRUNKGUARD  TG300



Fieldbus Interface SolutionsFieldbus Interface Solutions Non-Incendive Fieldbus

TRUNKGUARD 
TG200

T

TG200
EEX nA [nL]

TRUNK:
No access under power

Div 2
Z 2

SPUR:  

Zone 2

Can be removed/replaced at will

T

max:out < 24V at spur

www.miinet.com

Imax:out < 50mA



Fieldbus Interface SolutionsFieldbus Interface Solutions Current H1 ‘redundancy

• Duplicated H1 Interfaces

D li t d P C diti• Duplicated Power Conditioners

• Single cable

TT T

Power 
Conditioner

Power 
Conditioner

T

D

Conditioner Conditioner

D
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Fieldbus Interface SolutionsFieldbus Interface Solutions TRUNKSAFE™ Fault-Tolerant Fieldbus 

• Eliminates the need 
f i d li tifor expensive duplication 
of an entire segment’s 
hardware and restricting 
the number of devicesthe number of devices 
per segment.

www.miinet.com



Fieldbus Interface SolutionsFieldbus Interface Solutions Fault-Tolerant Device Coupler

Field Terminator
(switches ON if either

Field Terminator

Switches ON 
(switches ON if either

Trunk fails)
Trunk
#A

Trunk
#B

if either Trunk fails

T

TRUNK
MONITOR

TRUNK
MONITOR

T

TRUNKSAFE
Device Coupler
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Fieldbus Interface SolutionsFieldbus Interface Solutions TRUNKSAFE™ Fault-Tolerant Fieldbus 

Diagnostic
Module

Advanced
Power Conditioners

Optional Surge

4 Segment Host

Optional Surge
Protection

www.miinet.com

4 Segment Host
System Connection



Fieldbus Interface SolutionsFieldbus Interface Solutions MooreHawke Fieldbus bring ….

Unique Class leading Split Architecture FISCO 
systemy
– Redundant FISCO Power from ROUTE-MASTER

Unique Spur protectionq p p
– TRUNKGUARD Foldback Spur protection enhancement 

over current-limiting designs 
Unique Auto-terminator

– Patented
Unique Solution for Zone 1

– TRUNKGUARD – Isolate Ex-Flameproof Spurs
Fault Tolerant Fieldbus

– TRUNKSAFE – Extends System Redundancy to the 
Field Architect re

www.miinet.com

Field Architecture


