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Revision History

Product |Manual Changes Remarks
version

1.00.xx |BA021S/04/en/07.02 |Original manual

2.00.xx |BA021S/04/en/01.05 |Manual revised m Software installlation now in BA035S/04/en/01.01
Profibus added m Profibus architectures added
2.01.xx |BA021S/04/en/08.05 |Editorial m Address rules for rack mounting clarified
» Drawings updated where necessary
2.01.xx  |BA021S/04/en/03.06 |No changes Service Pack 1, no impact on this manual
2.02.xx |BA021S/04/en/07.06 |Product = Up to 14 rack assemblies can be added to SFC910
Editorial m Update version numbers, order numbers, etc.

Description simulation switch (Chapter 3.5.1)

2.03.xx |BA021S/04/en/06.07 |Editorial Wiring diagrams for I/O modules added

2.04xx |BA021S/04/en/12.08 |Editorial m Legend in Fig. 4-23, 4-24 corrected (MAO, AO)

m Connections SFC445, Fig 4-22 corrected

= Red LED to Yellow LED in I/O wiring diagrams
2.05.xx |BA021S/04/en/06.10 |Editorial m Version, documentation table, Windows support
m FRC LED for battery power failure (Chapter 3.5.1)

Product Version

Details of product version and the individual components of Application Designer Suite can be seen
in the About ControlCare dialog:

Start=>Programs=>Endress+Hauser=>ControlCare=>Tools=>About ControlCare

Registered Trademarks

PROFIBUS®
Registered trademark of the PROFIBUS User Organisation, Karlsruhe Germany.

FOUNDATION™ Fieldbus
Trademark of the Fieldbus Foundation, Austin, TX 78759, USA

Microsoft®, Windows®, Windows 2000%® ,Windows XP®, Windows 2003 Server®, Windows
2008 Server®,Windows 7®, Windows Vista® and the Microsoft logo are registered trademarks of
the Microsoft Corporation.

Acrobat Reader® is a registered trade mark of the Adobe Systems Incorporated.

All other brand and product names are trademarks or registered trademarks of the companies and
organisations in question

Endress+Hauser



ControlCare Field Controller: Hardware Installation 1 Safety

Location

Hazardous areas

EMC

Technical improvement
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1 Safety

1.1  Designated use

ControlCare is a field-based control system comprising hardware and software components. It can
be used to visualize, monitor and control production processes. The hardware described in this
manual constitutes the FOUNDATION Fieldbus or PROFIBUS Field Controller. Each comprises a
number of separate units that may include power supply modules, power conditioning modules,
fieldbus linking devices, controllers, interfaces, analog I/O and discrete I/O units. The approved
usage of the individual units used in the system can be taken from the corresponding parts of these
operating instructions.

1.2  Installation,commissioning and operation

ControlCare Field Controller modules have been designed to operate safely in accordance with
current technical safety and EU directives. Essential to their use is the ControlCare Application
Designer software, which allows control strategies to be created for both FOUNDATION Fieldbus
and PROFIBUS applications. Field devices, links, junction boxes, cables and other hardware
comprising the Fieldbus sytem must also be designed to operate safely in accordance with current
technical safety and EU directives.

If devices are installed incorrectly or used for applications for which they are not intended, or if the
controller is not configured correctly, it is possible that dangers may arise. For this reason, the system
must be installed, connected, configured, operated and maintained according to the instructions in
this and the associated manuals: personnel must be authorised and suitably qualified.

1.3  Operational safety

Field Controllers must be mounted in a permanent and weather-protected location in a safe area.
The environment shall be a metal cabinet or an installation frame with a well grounded mounting
plane. The environment shall be protected.

The controller must be connected to networks operating in explosion hazardous areas via barriers
or other safety components. When installing components in explosion hazardous areas:

m Ensure that all installion and maintenance personnel are suitably qualified
m Check that all equipment has the appropriate safety certificates
m Observe the specifications in the device certificates as well as national and local regulations.

This topic is discussed in BA013S (FF Guidelines) and BA034S (PROFIBUS Guidelines).

All modules are suitable for industrial use and conform with the following standard, see Appendix:

m EN 61326: 1997/A1: 1998
Interference emmision: Class A apparatus
Interference immunity: as per Annex A, industrial environment

Depending upon the environment in which the bus is operating, particular attention should be paid
to the grounding of the bus cables. This topic is discussed in BAO13S (FF Guidelines) and BA034S
(PROFIBUS Guidelines).

Endress+Hauser reserves the right to make technical improvements to its software and equipment
at any time and without prior notification. Where such improvements have no effect on the
operation of the equipment, they are not documentated. If the improvements effect operation, a
new version of the operating instructions is normally issued.
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ControlCare Field Controller: Hardware Installation

Safety conventions

Explosion protection

Electrical symbols

1.4 Conventions and icons

In order to highlight safety relevant or alternative operating procedures in the manual, the following
conventions have been used, each indicated by a corresponding icon in the margin.

JIcon

Meaning

A note highlights actions or procedures which, if not performed correctly, may indirectly affect operation or
may lead to an instrument response which is not planned

Caution!
Caution highlights actions or procedures which, if not performed correctly, may lead to personal injury or
incorrect functioning of the instrument

Warning!
A warning highlights actions or procedures which, if not performed correctly, will lead to personal injury, a
safety hazard or destruction of the instrument

Meaning

Device certified for use in explosion hazardous area
If the device has this symbol embossed on its name plate it can be installed in an explosion hazardous area
in accordance with the specifications in the certificate or in a safe area

Explosion hazardous area
Symbol used in drawings to indicate explosion hazardous areas. Devices located in and wiring entering
areas with the designation “explosion hazardous areas” must conform with the stated type of protection

> @[> @

Safe area (non-explosion hazardous area)
Symbol used in drawings to indicate, if necessary, non-explosion hazardous areas. Devices located in safe
areas stiill require a certificate if their outputs run into explosion hazardous areas.

JIcon

Meaning

Direct voltage
A terminal to which or from which a direct current or voltage may be applied or supplied

Alternating voltage
A terminal to which or from which an alternating (sine-wave) current or voltage may be applied or supplied

Grounded terminal
A grounded terminal, which as far as the operator is concerned, is already grounded by means of an earth
grounding system

Protective grounding (earth) terminal
A terminal which must be connected to earth ground prior to making any other connection to the
equipment

Equipotential connection (earth bonding)
A connection made to the plant grounding system which may be of type e.g. neutral star or equipotential
line according to national or company practice

2@k

Electrostatic discharge
A terminal or location at which an electrostatic discharge might cause damage to the module circuitry

Endress+Hauser
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1.5 ControlCare documentation

Table 1.1 indicates the documents, planned and realized, containing safety relevant information,
installation, commissioning and operating instructions for the equipment and software associated
with Field Controller.

All documentation available at the time of release is included on the ControlCare CD-ROM and is
installed in Start=>Programs=>Endress+Hauser=ControlCare=Manuals during set-up.

Component Description Document type |Designation Order No.
System ControlCare System Overview Operating manual |BA016S/04/en |56004883
ControlCare System Design Operating manual |BA039S/04/en |Planned
ControlCare System Specifications Operating manual |BA040S/04/en |56004888
Software Application Designer Overview Operating manual |BA017S/04/en |70104301
Application Designer: Local I/0O Tutorial Operating manual |BA032S/04/en |71095009
Application Designer: FF Tutorial Operating manual |BA019S/04/en |70101151
Application Designer: PROFIBUS Tutorial Operating manual |BA036S/04/en |70101152
Application Designer: MODBUS Tutorial Operating manual |BA037S/04/en |70101153
Application Designer: [EC 61131-3 Operating manual |BA038S/04/en |70101386
Ladder Logic Tutorial
Application Designer: IEC 61131-3 Operating manual |BA056S/04/en |71060063
Structured Text Tutorial
Field Control (OPC) Servers Operating manual |BA018S/04/en |71031428
SFEC162 Visitor Operation manual |BA069S/04/en |71113457
Field Controller |Hardware Installation Guide Operating manual |BA021S/04/en |56004885
Commissioning and Configuration Operating manual |BA035S/04/en |56004887
Function Blocks |Function Block Manual Operating manual |BA022S/04/en |56004886
Set-Up Getting Started Operating manual |BA020S/04/en |56004884
General FOUNDATION Fieldbus Guidelines Operating manual |BA013S/04/en |70100707
PROFIBUS Guidelines Operating manual |BA034S/04/en |56004242
736, /-7 ControlCare Documentaiion
5



2 Identification ControlCare Field Controller: Hardware Installation

2 Identification

2.1 Device designation
ControlCare Field Controller is delivered as a complete packet comprising several components.

Each module can be identified from the designation on the front panel and the nameplate printed
upon its side:
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Z) Al moaules with excepiion of SFUT /G Conneclor aesgrnalions on back of door;
SFCT02 AF Feld Controler: serial number insiae door
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In attaching the CE Mark, Endress+Hauser confirms that the devices conform to all relevant EU
directives.

Note!
m There is a second label on the right-hand side of some modules that indicates the position of the
DIP-switches necessary for operation, see Chapter 3.5.1

6 Endress+Hauser
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2 Identification

Software

Power, CPU and Fieldbus
Modules

I/0 modules

Accessories
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2.2

2.2.1

Scope of delivery

System components

The number and type of components can be derived from the designation on the invoice by using
the table below.

Designation |Description Order No.
SFE120 ControlCare Application Designer Suite N/A
SFE240 ControlCare Field Control (OPC) Server N/A
Designation |Description Order No.
SFC050 AC Backplane power supply 70103451
SFC056 DC Backplane power supply 70103454
SFC162 FF Field Controller, 4x FF H1 channels 70103455
SFC173 PROFIBUS Field Controller, 1x DP channel 70103456
SFC252 AC Fieldbus power supply 70103457
SFC260 DC Fieldbus power supply 70103458
SFC353 Fieldbus power conditioner 70103459
Designation |Description Order No.
SFC411 Discrete Input 2x8 DI (24 VDC) 70103461
SFC415 Discrete Input 2x8 DI (24 VDC sink) 70103462
Low active, False logic/OFF when 24 VDC applied
SFC420 Discrete Input 1x8 DI (On/off switches) 70103463
SFC428 Discrete Output 2x8 DO (Relay Normally Open) 70103464
SFC432 Discrete Input/Discrete Output 70103465
1x8 DI (24 VDC) + 1x4 DO (Relay Normally Open)
SFC435 Discrete Input/Discrete Output 70103466
1x8 DI (24 VDC) + 1x4 DO (Relay Normally Closed)
SFC438 Discrete Input/Discrete Output 70103467
1x8 DI (24 VDC) + 1x2+2 DO (Relay Normally Open/
Normally Closed)
SFEC441 Pulse Input 2x8 DI (Impulse 100 Hz) 70103477
SEC442 Pulse Input 2x8 DI (Impulse 10 kHz) 70103478
SFC467 Pulse Input 2x DI Pulse Input (AC) 70103483
SFC444 Analog Input 1x8 Al (With shunt) 70103479
SFC445 Analog Input 1x8 Al (Temperature RTD, Thermocouple) |70103480
SEC446 Analog Output 1x4 AO 70103481
SEC457 Analog Input 1x8 Al (Differential with shunt) 70103482
Designation |Description Order No.
SFC900 Housing, empty slot 70103484
SFCO01A Rack with 4-slot backplane 70103485
SFEC902 Rack terminator 70103486
SFC903 Connection cable, 65 mm 70103487
SFC904A Connection cable, 651 mm 70103490
SFC905A Connection cable, 814 mm 70103524
SFC906A Connection cable, 977 mm 70103525
SFC907A Connection cable, 1140 mm 70103526
SFC909 Stand-alone base for 1 module 70103528
(no connector for local I/0)
SFC910 Rack with 2-slot backplane 70103529
(connection of local 1/0 to right only)
SFC954 Ethernet cable, 100BaseT, 2m 70103530
SFC955 Ethernet cable, 100BaseT, 2m 70103531
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Location

Mounting

Power supply

3 Installation

Warning!
» To avoid malfunction of the system, it must be mounted and connected together as described in
this chapter.

3.1 Basic information

ControlCare Field Controller is intended for use in a permanent and weather-protected location.
The environment shall be a metal cabinet or an installation frame with a well grounded mounting
plane. The environment shall be protected.

Field Controller comprises several modules that are installed on an expandable, DIN-rail mounted
backplane. The modules are plugged-in using industrial grade connectors and secured by a robust
metal screw.

A conventional I/O-subsystem with modules for analogue and discrete inputs and outputs can be
connected to the basic controller.

All modules must be mounted vertically.

The Field Controller power supply module is plugged directly into the backplane forming an integral
unit, no separate bulk power supplies are required to power the rack. The power supply has built in
diagnostics and dedicated LEDs indicating normal operation and failure which make
troubleshooting easier. An externally accessible fuse located on the incoming line side can be
replaced without removal of the power supply module or disconnecting any wiring. If one power
supply is not sufficient to meet the supply demands in the system, or if power supply redundancy is
required, others can be added as required.

A power calculation sheet for the rack is included in the System Specifications, BA040S/04/en.
The SFCO50 power supply is also designed for redundant operation, see Chapter 3.5.2.

Note!

m ControlCare power modules are suitable for powering the rack only.

m 24 VDC power supplies must be used to power devices connected to and the external circuits of
the local I/O modules.

Endress+Hauser
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3.2 Components

3.2.1 Rack assembly SFC901A

Fig 3-1 shows the principle features and components of the standard SFC901A rack assembly with
four slots.
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3 Installation ControlCare Field Controller: Hardware Installation

3.2.2 Rack assembly SFC910

Fig 3-2 shows the principle features and components of the standard SFC910 rack assembly with
two slots. It is specifically designed to accomodate the SFC173 PROFIBUS Field Controller and a
SFC050 or SFC056 Power Supply Module.

m The assembly is for DIN rail mounting only

m [t cannot be used for mounting local I/O modules

m [t is only possible to connect additional rack assemblies at the right-hand side

m [t is not possible to connect two SFC910 rack assemblies together

Older hardware versions of the rack could support an additional two rack assemblies only, but from
Hardware Version 1.00.03 onwards, 14 additional rack assemblies can be supported.
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Location

Endress+Hauser

3.2.3 Modules

Fig. 3-3 shows the front and rear view of a typical module. Power supply modules have, in addition,
a grounding screw, located at the front of the module below the door. It is not shown here for
clarity.
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The front panel contains the name of the module plus its LEDs. Any terminal blocks are accessed
by opening the front door of the module: a terminal desighation diagram is to be found inside the
door, see above.

For the Field Controllers SFC162 and SFC173, connector sockets are integrated in the front panel.
The SFC173 has no front door.

Field Controller is intended for use in a permanent and weather-protected location. The
environment shall be a metal cabinet or an installation frame with a well grounded mounting plane.
The environment shall be protected. Maintenance and operation shall be by authorised personel
only.
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3.3 System dimensions

Note!

m» When mounting in a cabinet allow 50 mm (2") clearance all round to ensure adequate ventilation.

3.3.1 Single rack assembly

Fig. 3.4 shows the dimensions of the SFC901A rack assembly with mounted ControlCare modules.

All modules are of uniform size and design.

163 (6.41")

40
57

|| i et | i Tl | B T DIN rail

(78S 671
(.LG°G) evl
(.L0Y) 201 ‘

Caution: allow 50 mm (2"") clearance all round to ensure adequate ventilation

g 34 Dimensions of SFCI0/A 7ack assembly witlz mounled noavles

3.3.2 Combined rack assemblies

(not supplied)

136 (5.37")
| 122 (4.78") typical clearance
for DP or Ethernet
connector
(not supplied)
- =1
1
1
1
1
1
1
1
L - -
]
138 (5.41") ca. 50
72N

Fig. 3-5 shows how to calculate the dimensions of a rack assembly comprising several SFC901A

units.

Caution!

® You may want to split a large rack assembly and mount it on several DIN rails. In this case, no
more than three connecting cables (SFC904A, SFCO05A, SFC906A, SFC907A) are to be used.

N (number of racks) x 163 (6.41"), maximum number of racks: 15

326 (12.83")

163 (6.41") |

[ET = IeT T IeT T foT T o] [o7 fie] OF fo] T fo]
J J J

el T JoI T Jof T Jof Tof
J (m)

Caution: allow 50 mm (2"") clearance all round to ensure adequate ventilation

A 357 Calcudation of the aimernsions of combmed SFCO/0A rack assemblies

DIN rail
(not supplied)

Endress+Hauser
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Procedure
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3.4 Installing the rack assembly

3.4.1 General rules

When installing in the cabinet observe the following rules:

Where possible, mount the Field Controller as a single unit.

Mount it vertically (i.e. 90° to the horizontal)

Allow 50 mm (2 ") clearance at the top, bottom and either side of the unit for ventilation.
Mount switching units or frequency converters well away from the controller.

Where possible, separate the power and Ethernet cables from the Fieldbus cables.

Screw the earth connectors on the connecting cable and power modules to the cabinet ground.

3.4.2 Installing on the DIN rail

m The rack must be mounted on standard 35 mm DIN rail in a metal cabinet or installation frame
m You will need a small electrical screwdriver with a 3 mm blade.

L] L] L]

Metal bar
— — — E
=Y o 9 ®
O . ©_ ©_
. o o o

DIN Rail ; o1 | ;
g Wire link |33 g
aagl| W1 aa8 dool Address
G50 G50 aoofl switch
B33 EEE EEE
B33 EEE EEE
aa8 EEE EEE ——
ooo ooo ooo —
ooo ooo ooo
ooo ooo ooo
o] o] @ o]

of Iof o 1o o o 19 [Of

Connecting cable
or teminator

Retaining clip Retaining clip
g 30 SFCIOIA rack assenmoly
1 Check that the DIN rail has been correctly mounted.

2 Using a screw-driver blade, pull down the two retaining clips at the bottom of the rack until
you hear a click.

3 Locate the lugs at the back of the rack on the top edge of the DIN rail. Push the rack against the
rail and push the clips up again. You will hear a click sound when they lock properly: check
that the rack is fixed firmly.

4 If only one rack is in use, plug the rack terminator into the socket for the rack connection
cable.

Note:
The SFC910 rack assembly does not require a rack terminator.

13
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3.4.3 Adding racks (local I/O expansion)

Local I/0 expansion is the process of adding more SFC901A rack assemblies and connecting them
together. It is recommended that the splitting of racks is avoided where possible.

Note!
m The SFC910 rack assembly cannot be used for mounting local I/O modules

1

The wire link W1, see Item 3, Fig. 3-1, connects to the backplane power supply line of the rack
to its left:

— If the rack extension is to be powered by a power supply module positioned to its left, check
that W1 is connected.

— Ifadditional power supply modules are required in the rack, remove the wire link of the rack
extensions on which they are to be mounted.

Plug the rack extension cable, e.g. SFC903, into the socket at the rear of the new rack.
— Check that the correct connector is being used

If the racks are to be mounted adjacent to each other, insert the metal rack strengthing bar into
the slot provided for it, see Fig. 3-1, Item 2.

Mount the whole rack assembly as described in Section 3.4.2, Steps 2 to 3.
Plug the rack extension cable, e.g. SFC903, into the socket on the front of the rack to the left.
On the last rack, plug the rack terminator into the socket for the rack connection cable.

Loosen the screws holding the digital ground bar, push it to the left until it is positioned under
the fixing screw of the adjacent rack, then tighten both fixing screws.

Screw the ground connection on the rack connecting cables to the cabinet ground.

3.4.4  Setting the rack address
The factory setting of the rack address switch is "0".

1 Using the rotary switch on the rack, set a unique address for each rack assembly unit
v07

Ko

S

< O

bé‘ g )

Positon [0 [1 [2 [3 [4 [5 [6 [7 [8 [o J[A [B [C [D [E |JF
Address 0 [1 [2 [3 [4 [5 6 [7 [8 Jo [0 [11 [i2 [13 [14 |-
2 Itis recommended that the racks be numbered consecutively from left to right

— The arrow head indicates the position of the switch

— The addresses associated with the switch positions are shown above: do not use "F"

— Rack assemblies with I/O modules must have an address greater than "0"
(i.e. if you have [/O units on the first rack, start numbering from "1"
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SFC162/SFC173 Field
Controller

A

SFC444/SFC457 Current/
Voltage Input Module

SFC446 Current/Voltage
Output Module

Endress+Hauser

3.5 Installing the modules

3.5.1 Hardware configuration

The SFC162 and SFC173 Field Controllers, the SFC444 and SFC457 Current/Voltage Input
modules, and the SFC446 Current/Voltage Output module must be configured before they are
mounted on the rack assembly.

The Field Controllers have a DIP switch located at the rear of the module that can be accessed with
a small screwdriver blade, see Fig.3-3, Chapter 3.2.3. Before mounting the Field Controllers
SFC162 and SFC173 in the rack:

m Set Switch 1 "BATTERY" to "ON"- this will ensure that the configuration is
safe in the event of power shutdown.
m Set Switch 4 "WATCHDOG" to "ON"
m Switch 3 activates simulation for local I/O blocks, see Chap. 7.1, BAO355/04/en
m Switches 2 and 5 are required for service only and must be set to "OFF"

Note!
m [f the battery is not switched on when the controller is powered up, the FRC LED flashes.
m [f the FRC LED flashes after the controller has been operating for some time, the battery is flat.

The SFC444 and SFC457 modules have eight channels that can be configured individually to read
voltage or current analog signals by a jumper on the card. The factory setting is for current. The
input range is configured in Application Designer, see Operating Instructions BA0O35/047en, Field
Controller: Commissioning and Configuration.

m Open the module as described in Chapter 3.5.2
m Set the jumpers as required

, Al-0

O RSN SEE R WSS
R =z

. Al-7

Flg 377 Position of jumpers on card

The SFC446 module has 4 analog outputs that can be used as current or voltage signals. When used
in voltage mode, the range-end value (5V or 10V) must be configured at the DIP-switches located
within the casing at the top and bottom of the module. Default setting is 5V (OFF).

1

12

The switches can be accessed externally with a small screwdriver blade or other pointed object. The
output mode (standard or differential) is configured in Application Designer, see Operating
Instructions BA035/047en, Field Controller: Commissioning and Configuration.

Location DIP-Switch Use OFF ON

Top side Switch 1 Configures the range end value of Channel AO-0 |max. 5V |max. 10V
Top side Switch 2 Configures the range end value of Channel AO-1 |max. 5V |max. 10V
Bottom side Switch 1 Configures the range end value of Channel AO-2 |max. 5V |max. 10V
Bottom side Switch 2 Configures the range end value of Channel AO-3 |max. 5V |max. 10V

15
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Redundancy with power
splitting

Redundancy with standby
(SFC050 only)

16

3.5.2 Redundant SFC050, SFC056 power supply

The SFC050 AC power supply can be used in one of four modes, controlled by two jumpers W1
and CH1 on the module board:

Non-redundant, power supply limited to 3A
Non-redundant, power supply greater than 3A
Redundant, split power concept

Redundant, stand-by concept

The SFC056 DC power supply does not support the standby concept for redundancy.

For non-redundant operation, the power supply should always be placed in the first slot of the rack
and the racks prepared as described in Chapters 3.4.2 and 3.4.3. The jumpers are set for non-
redundant operation by default.

In this case the two power supplies are mounted on the first and third slots of the rack assembly.
Rack preparation as per Chapters 3.4.2 and 3.4.3 applies. Before mounting open both modules and:

m Set Jumper W1 to "open" (no adjustment is required for the SFC056 module)
m Set Jumper CH1 to "R".

Module 1
Slot “2”

Jumper Positions Module 1
Redundancy Slot “0”
Split power concept

In this case the two power supplies are mounted on the first (main modules) and third slots (backup
module) of the rack assembly. Rack preparation as per Chapters 3.4.2 and 3.4.3 applies. Before
mounting open both modules. For the main module:

m Set Jumper W1 to "open"
m Set Jumper CHI to "R".

For the standby module:

m Set Jumper W1 to "closed"
m Set Jumper CHI to "R".

Jumper Positions Main module 1
Redundancy Slot “0”
Standby concept

Backup module 1
Slot “2”

Endress+Hauser
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3.5.3 Opening modules

@ @

@

g 3-8 Qpenng the moaule lo access jumpers on e prinied creuit board

For some applications, jumpers on the printed circuit board control the module properties. The
module must be opened to access them.

1 Using e.g. a screwdriver blade, gently press down on the top catch to release the board
assembly and ease forward a little. Repeat with the bottom catch.

2 When both catches have been released, carefully work the board forward until it can be pulled
out — it will not pull out immediately! If necessary, a screwdriver can be used to carefully prise
the front of the module from the rear assembly.

3 When reassembling, check that the board is the right way up, push the board assembly home
and check that the catches have latched.

Note!
% = Avoid frequent disassembly of the modules since this can damage sensitive parts.

Endress+Hauser 17
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Order

Mounting procedure

18

3.5.4 Installing the modules

After the rack assembly has been mounted, connected up and the addresses have been set, the
modules can be mounted.

Each SFC901A rack has four slots and the SFC910 rack has two slots: for slot numbered see below:

SFC901A SFC910
o -~ N ™ o ~—
3|1 5|35| 3 5| %
2] (2] (2] 2] (2] (2]

= One Field Controller only is allowed per complete rack assembly (set of /O modules)
m [t is recommended that the Field Controller modules be mounted in the first rack

(Use the rack address "0" unless local /0O is also in the same rack, in which case "1")

Power supply modules SFC050 and SFC056 are usually mounted in Slot 0, but can also be
mounted in Slot 2 when it is used for redundant power, see Chapter 3.5.2.

Field Controllers SFC162 and SFC173 are usually mounted in Slot 1, but can also be mounted
in Slot 0

FOUNDATION Fieldbus power supplies SFC252 and SFC260 are usually mounted in Slot 2
FOUNDATION Fieldbus power conditioner SFC353 is usually mounted in Slot 3.

[/0 modules can be mounted anywhere except in the rack with address "0"

Dummy modules SFC900 should be mounted in empty slots to prevent damage through
electrical discharge.

Document the order of the modules, see Chapter 3.5.4, since this is required for the configuration
of the Field Controller Hardware Configuration block, see Operating Instructions BA0O35S/04/en,
Field Controller: Commissioning and Conguration.

1

Holding the module at about 45° to the rack, slot the module over the locating lug on the rack.

2 Gently swing it down and until it engages the connecting socket, then push it firmly home.

3 Secure the module to the rack by tightening the fixing screw.

@

LI

~ /

Caution!
Incorrect assembly or
excess force will damage connector

g 3-9- Mounting tae modules
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3 Installation

SFC162 Field Controller

SFC173 Field Controller

in SFC910 rack

SFC173 Field Controller
in SFC901A rack with I/0

Endress+Hauser

3.5.5 Documentation

The rack addresses and order of the modules in each rack assembly is required for the configuration
of the Field Controller Hardware Configuration block, see Operating Instructions BA035S/04/en,

for example:

Rack Address Slot 0 Slot 1 Slot 2 Slot 3 Connector/
Terminator
0 SFC050 SFC162 SFC252 SFC353 SFC903
1 SFC444 SFC411 SFC428 SFC446 SFC902
Rack Address Slot 0 Slot 1 Slot 2 Slot 3 Connector/
Terminator
0 SFC056 SFC173 - - SFC903
1 SFC444 SFC411 SFC428 SFC446 SFC902
Rack Address Slot O Slot 1 Slot 2 Slot 3 Connector/
Terminator
1 SFC056 SFC173 SFC444 SFC411 SFC903
2 SFC432 SFC438 SFC428 SFC446 SFC902
The table below can be used to document the order of modules in your rack
Rack Address Slot 0 Slot 1 Slot 2 Slot 3 Connector/
Terminator
0
1
2
3
4
5
6
7
8
9
10 ("A")
11 ("B")
12 ("C")
13 ("D")
14 ("E")

19
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A

Fieldbus segment design

>

Module connections

Ethernet

Fieldbus cabling

Power cabling
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4 Wiring

Note!
m The snap-outs at the top and bottom of the modules can be removed to accommodate the cables
to the terminal blocks.

4.1 Basic Information

Field Controller communicates with the instruments and equipment connected to it via Ethernet

backbone and PROFIBUS DP/PA or FOUNDATION Fieldbus HSE/H1 networks. Instructions on

how to design, validate and install such networks are to be found in the following manuals, supplied
on the ControlCare CD-ROM:

= BA0135/04/en: FOUNDATION Feldbus Guidelines
m BA034S/04/en: PROFIBUS Guidelines

Note!

m This manual describes the connections required at the Field Controller and any I/O modules only.
[t does not deal with the connections of the devices or any auxiliary equipment such as segment
couplers. In these cases, details should be taken from the appropriate manufacturer’s manual.

Depending upon the type of module, connections are made with cable sets and standard connectors
or via screw terminal blocks which can be unplugged to aid wiring up. These are keyed so that the
terminal block cannot be inserted the wrong way up. The wiring itself is standard installation cable
for intermodule connection and shielded twisted pairs for bus connections.

4.1.1 Cable types

Use shielded twisted-pairs to wire controller modules to the Ethernet backbone. The modules are
equipped with RJ-45 connectors, so that commercial cable sets can be used:

m 100BaseT cable for SFC162/SFC173 and an Ethernet switch
m 100BaseT cable(crossover) for direct connection of SFC162/SFC173 to a host PC

The LEDs on the controller module will indicate active communication or failure, see also Chapters
4.2.4 or 4.3.4, Fault indication relay. The Ethernet connections can be made without having to
power down. The hub/switched based star topology means that you can disconnect devices
without disrupting control or communication of other nodes.

It is recommended that [EC 61158-2 Cable Type A (SSTP) or better is used for new installations.
Depending upon application this should be chosen as to be suitable for safe or hazardous areas. To
aid connection and prevent accidental short-circuits, it is recommended that max. 2mm cable
ferrules are attached to all core ends.

Depending upon how the devices are equipped, connection in the field can be either by means of
unprepared cables or cable sets with 7/8" standard plugs for FF or M12/PG13.5 or M20/M12
plugs for PROFIBUS. When installing the bus, attention must be paid to the grounding or the cable
shielding. See above "Fieldbus segment design".

Standard cables can be used for all power connections. To aid connection and prevent accidental
short-circuits, it is recommended that all max 2mm cable ferrules are attached to all core ends.
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4 Wiring

External AC supply:
SFC050/SFC252

Endress+Hauser

4.2 FOUNDATION Fieldbus Field Controller

The basic controller comprises the following modules mounted on a SFC901A rack

SEC050 (AC) or SFC056 (DC) backplane power supply
SFC162 FOUNDATION Fieldbus Field Controller
SFC252 (AC) or SFC260 (DC) Fieldbus Power supply
SFC353 4 port, fieldbus power conditioner

For fieldbuses operating in explosion hazardous areas, a barrier must be connected between the
controller and each intrinsically safe segment.

4.2.1 Wiring diagrams

J-45 | Switch:  100BaseT cable set
Host PC: 100BaseT cable set (crossover)

[

Ethernet

AC power
Line
Neutral
Ground (PE)
DC power
SFC050 SFC162 SFC252 SFC353
& O
2 O
of
8 O
Q O
=
5 2 [Facory e °®
w T =[|[IO| |&
. £ @ =[O0 [©
o ¥ [L=[lo]| &
4 i e el
N o200
i sllellof o
:rr» =0l o
H . Ol [®
e e |
1 - L
Similar connections Similar connections
made for made for
H1lines 2to 4 H1lines 2to 4
DIP-switch
for bus termination
H1 segment 1

g -1 Wiring dizgram of basic controller wien modules SFC A350,/SFC 252 are used for tze backolane a7a ffeldous
power suoply: one A/ segment
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External 24 VDC supply
SFCOSO/SFCZOO Ethernet

RJ-45 a‘gls‘tclgc ;I ggg:::; g:l:)ll: ::: (crossover)

DC power

Ground

DC power

SFC056 SFC162 SFC260 SFC353

OO000000

E

0000000000 H

SFCO056 - DC Backplane Power Supply|

Mbps, 4x FF

&

S |rrui-2

®

2 [Frmtal ]

SFC353 - Fieldbus Power Conditioner (4x FF - H1 ports)

ooo0020222|$

FFHI -4

@ [z002400

gl
\

Similar connections
made for
H1lines 2to 4

Similar connections
made for

H1lines 2to 4
DIP-switch
for bus termination

H1 segment 1

g 42 Wiring dizeram of basic - controller wiien modules SFC A50/SHC 200 are used for tze backolane zna ffeldbus
power supply: one 1 segment

External 24 VDC supply
Intrisically safe fieldbus
Ethernet
RJ-45 | Switch: 100BaseT cable set
Host PC: 100BaseT cable set (crossover)
DC power

Ground

SFC056 SFC162

+o |SFC056 - DC Backplane Power

Similar connections made for H1 lines 2 to 4
Separate Power unit required for each line

1

Eg.

FF FISCO
Power supply
from MTL or
P+F

Mounted e.g. in SFC910A rack assembly

H1 segment 1

g 43 Wiring diagram Jor iulrinisically sqfe qoplicalions usmg a 24 VOO AFHSCO power sugoly for éacl: F7 segmernt
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Procedure
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4.2.2 Wiring up procedure

The following procedure applies to the basic controller shown in Fig. 4-1, but shows the principles
of wiring that apply to all controller configurations. The snap-outs at the top and bottom of the
modules can be removed to accommodate the cables to the terminal blocks.

1 Connect the AC power supply to the input terminals of the SFC050 and SFC252 modules or
connect the DC power supply to the input terminals of the SFC056 and SFC260 modules.

— If necessary, provision should be made for a local on-off switch.

2 Connect the DC output (Terminals 1B and 2B) of the fieldbus power supply SFC252 or
SFC260 to the SFC353 DC input (Terminals 1A and 2A).

3 Plug the Ethernet cable into the "ETH" socket of the SFC162 module:
— SFC162: use 100BaseT cable set for a connection to an Ethernet hub or switch or
use 100BaseT crossover cable set for a connection to a host PC
4 Connect the FF H1 bus to the SFC162 ports (Terminals 3B, 4B etc.) and to the SFC353 FF H1
ports (Terminals 3A, 4A etc.) and from there to the field devices.

— Depending upon the grounding scheme you have adopted, the cable shielding should be
connected to the cabinet or installation frame ground.

4.2.3 Bus termination

The four pole DIP-switch in the SFC353 module enables the internal bus terminators on FF H1
fieldbus ports. The switch number corresponds to the port number, e.g. Switch 1 for Port 1 etc..

m Check that for all connected ports, the corresponding switch is set to ON
m Check that the end of the bus is also terminated — see BAO13S/04/en, FF Guidelines

If several intrinisically safe power supplies are being used, the terminator must be switched on at
each unit.

4.2.4  Fault indication relay
A NC (Normally Closed) relay is connected to terminals of the following modules:

SFC162 FF Field Controller, Terminals 1B and 2B

SFC050 AC Backplane Power Supply, Terminals 3B and 4B
SFC056 DC Backplane Power Supply, Terminals 3B and 4B
SFC252 AC Fieldbus Power Supply, Terminals 3B and 4B
SFC260 DC Fieldbus Power Supply, Terminals 3B and 4B

The rating is as follows: max 200mA and max. 30 VDC, supplied by and external power source.

In normal operation, the Field Controller SFC162 forces this relay to remain open. If any bad
condition causes the processor to crash or the power is switched off or lost, the relay is closed.
This status may be used:

® in redundancy situation where the back-up processor reads this contact and knows about the
fault.
® to turn on an alarm.
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4.3 PROFIBUS Field Controller

The basic controller comprises the following modules mounted on a SFC901A or SFC910 rack

m SFCO50 AC backplane power supply or SFC056 DC backplane power supply
m SFC173 PROFIBUS Field Controller

The controller outputs a PROFIBUS DP signal at the front port. Connection to a PROFIBUS PA
segment is via a segment coupler or link, e.g. from Pepperl+Fuchs or Siemens. This provides
provides power to the PA segment and, depending upon type, acts as an intrinsically safe barrier.

4.3.1 Wiring diagrams

External 24V DC supply

SFC056 D Ethernet
RJ-45 | Hub/Switch: 100BaseT cable set
Host PC: 100BaseT cable set (crossover)
DC power
+
Ground
SFC056 SFC173
—
O (0]
O (o]
o O
O (0]
o O
o o
O Ol :
8 8 . E.g. P+F segment coupler
(1]
el 1Of] © ol [~
ol & (0] 8
ol & (o]
=[Ol O T (0]
[l [|Of]| O T (0]
D ol & O
@) o) PROFIBUS DP
o) le) connection
S 8
— PROFIBUS PA
intrinisically safe or
| non-intrinsically safe
depending upon the unit.
£z 44 DC wiring diagram of PROABUS Field Controller using segment coupler or link:
External AC supply
SFC050 D Ethernet
RJ-45 | Hub/Switch: 100BaseT cable set
Host PC: 100BaseT cable set (crossover)
AC power
Line
Neutral
Ground (PE)

SFCO050 SFC173

E.g. 24 VDC supply

E.g. P+F segment coupler

PROFIBUS DP
connection

| PROFIBUS PA

B

(0]

0000000000 0000000000
L]
L)

Ly

intrinisically safe or
non-intrinsically safe
depending upon the unit.

g 45 AC wiring dizeram jor PROABUS Feld Controller using segmernt coupler or ik

24 Endress+Hauser



ControlCare Field Controller: Hardware Installation 4 Wiring

Procedure

Endress+Hauser

4.3.2 Wiring up procedure

The following procedure applies to the basic controller shown in Fig. 4-4, but shows the principles
of wiring that apply to all controller configurations. The snap-outs at the top and bottom of the
modules can be removed to accommodate the cables to the terminal blocks.

1 Connect the DC power supply to the input terminals of the SFC056 module and to the
segment coupler or link.

— If necessary, provision should be made for local on-off switches.
— If you are using the SFC050 AC power supply, see Fig. 4.5 for connections
Depending on coupler/link, it may be necessary to provide a 24 VDC power supply

2 Connect the PROFIBUS DP output of the SFC173 to the PROFIBUS DP intput of the segment
coupler or link.

— Depending on coupler or link type, this may be a plugged or screw terminal connection.

3 Plug the Ethernet cable into the "ETH" socket of the SFC173 module:

— Use 100BaseT cable set for a connection to an Ethernet hub or switch
— Use 100BaseT crossover cable set for a connection to a host PC

4 Connect the PROFIBUS PA segment to the segment coupler or link output and from there to
the field devices.

— Depending upon the grounding scheme you have adopted, the cable shielding should be
connected to the cabinet or installation frame ground.
— For bus termination etc. consult the operating instructions of the coupler/link

4.3.3 Bus termination

The segment must be terminated at the coupler or link and at the end of the segment. Check in the
manufacturer’s manual how this is done for the coupler or link. See also BA034S/04/en,
PROFIBUS Guidelines.

4.3.4  Fault indication relay
A NC (Normally Closed) relay is connected to terminals of the following modules:

m SFC173 PROFIBUS Field Controller, 2-pin socket
m SFC050 AC Backplane Power Supply, Terminals 3B and 4B
m SFC056 DC Backplane Power Supply, Terminals 3B and 4B

The rating is as follows: max. 200mA and max. 30 VDG, supplied by and external power source.

In normal operation, the Field Controller SFC173 forces this relay to remain open. If any bad
condition causes the processor to crash or the power is switched off or lost, the relay is closed.
This status may be used::

® in redundancy situation where the back-up processor reads this contact and knows about the
fault.
® to turn on an alarm.

25



4 Wiring

ControlCare Field Controller: Hardware Installation

26

4.4 Modbus

The Field Controller can act as a Modbus master or as a slave: for further information see the
manuals:

m BAO16S, ControlCare System Overview
m BA037S/04/en, ControlCare Application Designer, Modbus Tutorial.

The Field Controllers SFC162 and SFC173 make provision for the connection of Modbus, working
as a Modbus gateway, either as:

m Modbus TCP via the Ethernet port or
m Modbus RTU via the RS-232 port

In order to make connections to the system, additional interfaces may be required for Modbus RTU:

m For applications in which the SFC162 or SFC173 module is connected to a Modbus RTU and
more than one Modbus device needs to be connected to the same Modbus network, a RS232/
RS485 converter must be used to provide a multi-point communication capability.

m For cases where only one Modbus device is used but the distance between both devices is more
than 15 meters, a RS232/RS485 converter is also required.

Chapter 5.2 contains wiring examples of Modbus serial cable. Fig 4.6, below shows a possibility for
connecting a Field Controller to a Modbus device with a two-wire RS-485 interface such as the
Promass 83 flowmeter.

RS-232/RS-485

converter e.g. Promass 83
SFC162 or with Modbus
SFC173 TXB interface
RS-232
GND TXA
5 5
~e
NG 4 R RXB B|27
2 E
8 3 TX RS-485 |RXA o Al26

A 4-0: Use of @ RS-232/RS-4E5 converter lo produce a Moabus connection between a freld Controller and @ Moadbus
aeyice with: @ two-wire RS-485 mnlerace
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4.5 1/0 modules

The Field Controllers SFC162 and SFC173 are designed to operate with FOUNDATION Fieldbus
and PROFIBUS instruments respectively. Many applications, however, require connection of
devices that do not have Fieldbus communication.

Conventional discrete and analogue local I/0 can be added on an extended backplane.

m Each Field Controller can be fitted with an I/O subsystem
® A maximum of 14 rack extensions are allowed per Field Controller (Nos. 1 - 14)

m Each rack has four slots, whereby as a rule of thumb, a rack power supply is required on

every third rack, i.e. a maximum of 52 modules can be used

m The number of points is calculated from the number of I/Os per module, irrespective of
whether they are actually used. For example, if all modules have 16 points, the maximum
system size is 52 x 16 for the SFC162 = 832 points

m Depending upon configuration, up to 256 points can be used without significant influence on

system performance.

The wiring diagrams of the /O modules are to be found on the inside of the module door and in
the following pages. Detailed specifications of the input and output modules are to be found in
BA040S/04/en, System Specifications. Their commissioning with Application Designer is described
in BA0355/04/en, Field Controller: Installation and Commissioning.

Table 4-1 shows the [/O modules currently available for the Field Controller.

Designation | Description 1/0 Type
SFC411 Discrete Input 2x8 DI (24 VDC) 16 discrete inputs
SFC415 Discrete Input 2x8 DI (24 VDC sink) 16 discrete inputs
SFC420 Discrete Input 1x8 DI (on/off switches) 8 discrete inputs
SFC428 Discrete Output 2x8 DO (Relay NO) 16 discrete outputs
SFC432 Discrete Input/Discrete Output 8 discrete inputs
1x8 DI (24 VDC) + 1x4 DO (Relay NO) 4 discrete outputs
SFC435 Discrete Input/Discrete Output 8 discrete inputs
1x8 DI (24 VDC) + 1x4 DO (Relay NC) 4 discrete outputs
SFC438 Discrete Input/Discrete Output 8 discrete inputs
1x8 DI (24 VDC) + 1x2+2 DO 4 discrete outputs
(Relay NO/NC)
SFC441 Pulse Input 2x8 DI (Impulse 100 Hz) 16 pulse inputs
SFC442 Pulse Input 2x8 DI (Impulse 10 kHz) 16 pulse inputs
SFC467 Pulse Input 2x DI Pulse Input(AC) 16 pulse inputs
SFC444 Analog Input 1x8 Al (with shunt) 8 analog inputs
SFC445 Analog Input 1x8 Al (Temperature RTD, 8 temperature inputs
Thermocouple)
SFC446 Analog Output 1x4 AO 4 analog outputs
SFC457 Analog Input 1x8 Al (differential with shunt) |8 analog inputs

786, 4-/ Overview of local /O modules
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4.5.1 SFCA411 Discrete Input module

The SFC411 Discrete Input module with 16x 24 VDC inputs can be powered by a single 24 VDC
power supply or two separate power supplies connected to each group of inputs. Fig. 4-7 shows the
wiring for a single power supply together with the input channel numbers for the associated
Multiple Digital Input block or Digital Input block.

Channel
MDI Block DI Block

RS00
RS01
RS02
RS03
RS04
RS05
RS06
L RS07

,,,,,,

RS09

Switched inputs

GND

RS10
RS11
RS12
RS13
RS14
RS15
RS16
L RS17

RS19

Switched inputs

GND

Lz 477 Wiring of SFCH/ 7 Discrelte /nput moadile

4.5.2 SFCA415 Discrete Input module

The SFC415 Discrete Input module (sink) with 16x 24 VDC inputs can be powered by a single
24 VDC power supply or two separate power supplies connected to each group of inputs. Fig. 4-7
shows the wiring for a single power supply together with the input channel numbers for the
associated Multiple Digital Input block or Digital Input block.

Channel I
MDI Block DI Block = | +24 VDC (é’ o
———a N T M
B RS00 ZAF—; | l:l :
RS01 A N\—o ‘547\/7070 - -
RS02 [ 4AH-~—0 % power
RS03 5AH—N———¢ £ supply
RS09 RS04 SAH_\_., g
RS05 TJ‘—\—«» =
RS06 8Ah-~—o 7
L RS07 9AL-N——e
[10A] GND
1Iuf24 VDC
r RS10 { 2B
RS11 { 3B—>—+2
RS12 {4B—>—9 ¢
. RS13 [ sBH->—9 2
S19 RS14 [ eB——9 3
RS15 { 78}~ b 2
RS16 { 8BF——9¢ o
L RS17 {98 o
|
R=RackNo.,S=SlotNo. | SFC415 L1 108,
£ 48 Wiring of SFCH/S Discrete (it moadile (sik)
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4 Wiring

4.5.3 SFC420 Discrete Input module
The SFC420 Discrete Input module provides 8 latched pushbuttons which can be used to set TRUE

(pushbutton depressed) or FALSE (pushbutton normal) signals within the system. It requires no

external power source. Fig. 4-O shows the relationship between pushbutton and output channel
number in the associated Digital Input block.

R = Rack No., S = Slot No.

Channel SFC420
MDI Block DI Block T
|
|
_ : Yellow
RS00 |
|
| —
| [}
RSO1 : Yellow | §
‘ c  Yellow : é
RS02 I8 S b
: é Yell : %
elloy
RS03 - . : =
I G £
RS09 ! s : %
| 2 | £
| 1) I
RS04 : ; Yellov\v R : ( ) g
I 8 2
‘ 2 ven : £
RS05 - 5
g | 2
RS06 : Yellov\v R : é
|
RS07 : Yellov\v R
|
|
|
|

£ 4-9- Channel numbers of SFCA20 Discrele fput Moadule

4.5.4 SFC428 Discrete Output

The SFC428 Discrete Ouput module with 16x NO relays can be wired in two ways: either as a

common ground or common power circuit. The user has the choice of wiring each relay group to a
single or two separate 24 VDC supplies. Fig. 4-10 shows the common ground wiring together with

the output channel numbers of the associated Multiple Digital Output or Digital Output Block.

RS09

RS19

R = Rack No., S = Slot No.

Endress+Hauser

Channel
MDO Block

DO Block

RS00
RS01
RS02
RS03
RS04
RS05
RS06
RS07

RS10
RS11
RS12
RS13
RS14
RS15
RS16
RS17

supply

Group A: NO relays
rY
1 I Ig 1 i
I-:I
>

_@ ! Common

Group B: NO relays
2
>
o
@®

Common

A 4-10 Conmon ground wiring of SFCH2E aiscrele oujout moadite (NO relzy)
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4 Wiring ControlCare Field Controller: Hardware Installation

Fig. 4-11 shows the common power wiring together with the output channel numbers of the
associated Multiple Digital Output or Digital Output Block.

Channel | Green | P e
3 R +24 VD w
MDO Block DO Block | _L_&'_': — '_1A: 1B
_ = |
RSO0 1 Vo 2A——e —28] |
RSO1 | A A———¢ S -
RS02 | o B A 24 VDC
| % | RL4 ! Power
RSO3 5|3 sA————
RS09 = | RLS | supply
B H———
RS04 | Q RL@E‘ »
RS05 : Z ;L';E';—:'—"
RS06 | g |®L eA————
RS07 ! Green PWR 1G] RL_8_| OAH—L——1+—»
- | 10Al | Common
| T
r RS10 | B9
RS11 ! B2 oBH—r——¢
|
RS12 o | sBl———9
! & | " ———¢
Rs1o RS13 | g | B4f 4Bl 4
RS14 ! o "@*—‘:'—" ¢
RS15 | Z |8 eB———¢
RL7
RL H—r——
Rete 2 | 7el »
L RS17 g | e ——¢
L
; —[ogp-om
R =Rack No., S = Slot No. | SFC428 L {108

g 4-7 7 Common power wiring of SFCHL2ZE discrele rput moadule (VO relzy)

4.5.5 SFC432 Discrete Input/Output

The Discrete Input/Output modules SFC432 with 8 switched inputs and 4 NO relays may be wired
in several different ways. Fig 4-12 shows the wiring from a single 24 VDC power supply together
with the input and output channel numbers of the associated Multiple Digital Input /Digital Input
and Multiple Digital Output/Digital Output Block

Channel
MDI Block DI Block

B RS00
RS01
RS02
RS03
RS04
RS05
RS06
RS07

q — ]

RS09

Switched inputs

MDO Block DO Block

RS10

RS11

RS19

—
Group B RL3 = |

RS12

Relay outputs

—
RL4

RS13

g -2 Wiring of SFCL3Z Liscrere £/ O module using 2 Single power source
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Fig 4-13 shows the wiring from a separate 24 VDC power and relay power supplies together with
the input and output channel numbers of the associated Multiple Digital Input /Digital Input and
Multiple Digital Output/Digital Output Block

Channel | |
MDI Block DI Block ! ' 424 VDC S ‘
r RSO0 | [ 1A ]
! 2AH— ] ! |
= = [T
— ”
Rgoz 1 [ 4AH- a bower
RS09 RSO3 w sA\—9 £ Doy
RS04 | oAl .
RS05 ‘ —WH_\ | 2
RS06 ; Al .z
RS07 T oall~ |
) : —#’f\\ 'GND 24 VAC relay
| Green N t
= power supply
MDO Block DO Block | & g2 vee sooos
| 2BH—C—1 - ]
RS10 | = o :
RS11 | 4BF————» L 5
| 5B I
10 VDC relay
RS19 I o5 |
RS12 | =l — power supply
| | | ‘
RS13 | e L8BT ‘ + ] :
| L_9BITGRD = |
|
R=Rack No., S = SlotNo. | SFC432 L fBp—m - J

g 4-13- Wiring of SFCL32 Liscrele 1/ O modute using Separale power sugoles

4.5.6 SFC435 Discrete Input/Discrete OQutput

The Discrete Input/Output modules SFC435 with 8 switched inputs and 4 NC relays may be wired
in several different ways. Fig 4-14 shows the wiring from a separate 24 VDC power and relay power
supplies together with the input and output channel numbers of the associated Multiple Digital
Input /Digital Input and Multiple Digital Output/Digital Output Block. The wiring for a single
power supply is identical to that in Fig. 4-12.

Channel | |
MDI Block DI Block ! ' 424 VDC S ‘
* ; i) Il
| 24— —E ]
RSO1 l L SAr ', 24vDC
RS02 ‘ —4A“_ 2 power
| —_—
RS09 RS03 ‘ | SAH—~—9 = supply
RS04 : 6A— y 2
RS05 | TAH-——9 ;;‘)
RS06 ---{ 8Al— b
[ L_OA
|
- Rew ! o -%‘_GND ’ 24 VAC relay
| Green I i
= power supply
MDO Block DO Block | & TBl-r24 vDC e
RS10 | 2BH—C—1 L |
I 3B —IN ‘
! 4B———+ I J
ReT | 5B 10 VDC relay
RS19 ‘ 68| ‘ — power supply
|
RS12 ‘ Group B R"aﬁ: S
RS13 : R LSBT g
| R |
—ITGND =1
: 10BH [ g
R =Rack No., S = Slot No. |, SFC435 + ==

g 4-74 Wiring of SFCL3S Discrele 1/ O module using Separale power sugoles
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4.5.7 SFCA438 Discrete Input/Discrete Output

The Discrete Input/Output modules SFC438 with 8 switched inputs and 2 NO and 2 NC relays
may be wired in several different ways. Fig 4-15 shows the wiring from a separate 24 VDC power
and relay power supplies together with the input and output channel numbers of the associated
Multiple Digital Input /Digital Input and Multiple Digital Output/Digital Output Block. The wiring
for a single power supply is identical to that in Fig. 4-12.

Channel | :
MDI Block DI Block ! +24 VDC T |
Cew e ]
| > ! |
RS01 I 3AH—\ ° _‘Ji:l,, .
! = . 24 VDC
RS02 | —_4A:_ p % power
RS09 RSO3 | | 5AF-~—9 o supply
RS04 | BAH-—9 2
RS05 | - TAE—e E
RS06 | - sAl——9
RS07 o ToAl N ¢
B 1 —‘ng}‘_GND g 24 VAC relay
! power supply
MDO Block DO Block | 1ghT24VDC e
! 2B—C— L |
RS10 1 T N }
! 4B——— L g
ReT : —{ o8- 10 VDC rel
relay
RS19 | !
6B——+——
Ret2 o power supply
I ! ' - I
RS13 | Re =28 ‘ % |
| [e]=)
=—I"GND = |
| 10BH L N
R =Rack No., S =SlotNo. |, SFC438 + ="

Flg 4157 Wiring of SFCHE5 Discrete /O nmodule using separale power sugoles

4.5.8 SFC441, SFC442 Pulse Input

The Pulse Input modules SFC441 and SFC 442 with 16 pulse inputs may be wired with a common
or separate power supply for each group of inputs. Fig 4-16 shows the wiring from a single 24 VDC
power together with the input channel numbers of the associated Pulse Input block.

Channel :
oo etowf o= EEen e i ioavyvpe T 7 |
Pl Block | : ' ‘
! |
RS00 ‘ —1
el | 24VDC
RS02 : @ power
RS03 ‘ ] supply
RS04 | .5
RS05 } g
RS06 ! &
RS07 |
! y GND
| |
+24 VD
! ) R E LT T 18- c
' circuit as 1A/2A !
RS10 : """" Bt - - <| 2BH—"N——o
RS11 | -o+--{ 3Bl p
RS12 } -er--{ 4B
RS13 | Group B -pk--{ 5BF-N—9 2
RS14 | -ob--{ eB-N—e 2
RS15 ! -i>+--<| 7B}——9 3
| | S
RS16 | - bk SBL\_" & Pulse inputs
RS17 ! -ot--{ 9Bl-—@ SFC441: max. 100 Hz
| SFCadt MoBH GND SFC442: max. 10 kHz
R =Rack No., S = Slot No. | SFC442 L LIVDT

Fig 410 Wiring of SFCHLT anad SFCH4L2 Fulse (it moadile witl: single power supoly
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4 Wiring

Loop-powered 4-20 mA/
HART devices

Endress+Hauser

4.5.9 SFC467 Pulse Input

The Pulse Input moduls SFC467 with 16 AC inputs may be wired with a common or separate power
supply for each group of inputs. Fig 4-17 shows the wiring from a single 24 VDC power together
with the input channel numbers of the associated Pulse Input block.

Channel
PI Block [ |
1 :
RS0t —E]
=---{ 3A 24 VDC
RS02 ---{ 4A
@ power
RSO3 —=---{ 5 g supply
RS04 —=---{ 6A s
RS05 =---{_7A <
RS06 ---{ 8A
RS07 —=---{ 94
= GND
10A
1B
RS10 2B
RS =---{ 3B
RS12 —=---{ 4B
RS13 —=---{ 5B £
RS14 ---{ 6B g
RS15 —=---{ 78 2
RS16 —---{ 8B
RS17 |:|---<| 9B GND Pulse inputs
| 10BH SFC467: AC
R =Rack No., S = Slot No. | SFC467 —

Ll 4-177 Wiring of SFCHO7 Aulse /nput module wit single power supoly

4.5.10 SFC444, SFC457 Analog Input

Loop-powered 4-20 mA/HART devices can be connected via e.g. the RN221N active barrier which
is available in both non-Ex and Ex versions. Fig. 4-18 shows the wiring for the SFC444 analog input
module with a loop-powered device operating in an explosion hazardous area together with the
input channel numbers of the associated Multiple Analog Input and Analog Input block.

When used in Ex-applications, the RN221N must be mounted in a safe area and the device
connected to it must have the appropriate Ex-certification.

|
Channel : | e.g. RN221N-B
MAI Block Al Block : A : with active output
— | [ |
RS00 : 2Ar ;E E; |
: L_3A| : ; O- =
4AH - — - L - - — | g . .
RS01 : ‘ LT oo Ex dgwce with
‘ 5AL - - -@---- 2wl passive output
| ﬁp | |2 |
L—1 -T - -T T L — = - = —
RS02 : T7AL - - — - -
! 8AF - - -1----
I m——ay e.g. 24 VDC
RS03 ! 9A‘--- o g
RS09 | [10A],
; VT
‘ (28}~
RS04 : SB:--- .
RSOS 5BH---6---- RN221N-Ax: Non-Ex
: BBH L RN221N-Bx: ATEX Il (I)GD (EEx ia) IIC
RS06 Y S RN221N-Cx: FM AIS CI. I, 11, 1II,
| 78t |
I EH"' . Div. 1, Gr. A-G
‘ RN221N-Dx: CSA (EEx a), CI. I, I, Ill,
RS07 | oBH---0---- 8
I | Div. 1, Gr. A-G
R=RackNo., S=SlotNo. | sFcaas L1908l L RN221N-Ex: TIS (EEx ia) IIC

Fig 4-18 Wiring of loop powered devices lo SFCHIL Analog [nput module
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Fig 4-19 shows the same for the SFC457 analog input module. When wired in this way it is possible
to configure HART devices by connecting a Laptop with FieldCare to the two communication
sockets in the front panel of the RN221N module.

Channel | 1 e.g. RN221N-B
MAI Block Al Block ! j with active output
— : |:_1A | [ |
2AH ‘ ‘
RS00 ! L2 ‘E I+ |
‘ L_3AR fo-1 [
RSO1 I ﬂH ik e | Ex-device with
: 5AH---@---- | oo passive output
! 7 E i.g !
= 1 | = |
RS02 : 7AF———u———- g B ([
‘ 8AR - - - f----
[ L—' |
Reve | | AR - --¢--- e.g. 24 VDC
RS09 | 10Ah . =
! 1Bk =
| BH---1----
RS04 ; [3BH---¢----
| ﬁF R
RS05 | T 5Bh---¢---- RN221N-Ax: Non-Ex
: [ 6BH---1---- RN221N-Bx: ATEX Il (I)GD (EEx ia) IIC
RS06 \ C7BH---¢---- RN221N-Cx: FMAIS CL. I, 11, II,
| Meel -l ___ Div. 1, Gr. A-G
! L_o=0 RN221N-Dx: CSA (EEx ia), CL. I, II, Ill,
RS07 I BH---@---- A
| L——1 Div. 1, Gr. A-G
R = Rack No., S = Slot No. | SFC457 108} 2 RN221N-Ex: TIS (EEx ia) IIC

g 4-79- Wiring of logp powered devices lo SFCHS7 Analag nput modile

Externally powered In addition to power for the input loop, externally powered 4-20 mA/HART devices must also have

4-20 mA/HART devices a separate power supply. The signal line can be connected via the RN221N active barrier which is
available in both non-Ex and Ex versions. When used in Ex-applications, the RN221N and Ex-
certified power supply must be mounted in a safe area and the device connected to it must have the
appropriate Ex-certification.

Fig. 4-20 shows the wiring for the SFC444 analog input module with a externally powered (4-wire)
device operating in an explosion hazardous together with the input channel numbers of the
associated Multiple Analog Input and Digital Analog block.

Channel
MAI Block Al Block

e.g. RN221N-B
with active output

A

N
>

RS00

w
>

i
]

IS
>

RS01

>
T 1 T —
[
1
1
1
1
1
1

sl
>

RS02

gl
>||>
s
I
I
I
I
I
I
o
«
N}
£
<
w)
O

|
|
|
|
|
|
|
|
|
|
|
|
|
:
RS03 ;
RS09 |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

©
>
p—

1

1

1

1

1

1

1

S
>

B

= I Transmitter

|

, power supply
(Exe)

|
e}

8

Ex-device with
passive output

RS04

RS05

RS06

RS07

-
o
@

322etes

R = Rack No., S = Slot No.

g 420 Wiring of externnally powered aevices [0 SFUHIL Analog [nput module

Fig 4-21 shows the same for the SFC457 analog input module. When wired in this way it is possible
to configure HART devices by connecting a Laptop with FieldCare to the two communication
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sockets in the front panel of the RN221N module.

Channel | | e.g. RN221N-B
MAI Block Al Block : A ! with active output
— |
2A
RS00 |
} 3A !
| 4A
RSO01 | a——
! 5A
! B6A
RS02 : Al
‘ 8A|
| e
RS03 | 9A |
RS09 | [10Ah ' ransmitior |
| = = | Transmitter
| %F‘ : power supply :—
‘ D R
RS04 | (3BH---4---- ! (Exe) [ Ex-device with
| TP ”””” - passive output
RS05 ! T 5BH---@- -
! [ 6BR---1----
RS06 | 78"‘"_”_"'
1 [8Bh---1----
L RSO7 T OBH - - @ — - -
| _
R = Rack No., S = Slot No. 1087

w
b
Q
N
O
~

|

I

g 421 Wiring of externally powered aevices lo SFCHLS7 Analog lnput module

Other voltage and current  The SFC444 and SFC457 Analog Input modules can also be used to connect voltage inputs in the

ranges range +10V and current inputs in the +40 mA to the system. For more information on setup and
configuration see Chapter 3.5.1, BA040S/04/en, System Specifications and BA035S/04/en, Field
Controller: Installation and Commissioning,.

4.5.11 SFC445 Analog Input (Temperature)

The SFC445 Analog Input module is designed for the connection of temperature measuring devices
and low level electrical signals. Fig. 4-22 shows the wiring of 2-wire, 3-wire and differential circuits
for the various input types together with the input channel numbers of the associated Multiple
Analog Input and Analog Input block.

Channel | SFC445 |
MAI Block AlBlock —!
| A [1A
r RS00 ! B [ 2Ak 2-wire RTD/Ohm
; coMm [ 3Ak
| B | 4A| 3-wire RTD/Ohm 5
RSO01 —
} A [5AH 3
! A [eAH 3
RS02 | B[ 7A Differential RTD/Ohm <
! COM [ 8AH g
| = ! 4 =
| B [ 9Af--7 i ©
RS09 RS03 : A [10A ‘T.._.' “é_
| | [}
RS04 | A LB, =
| COI\B/I gg ‘ 2-wire TC/mV 'é
| T 2
L ©
RSO5 | B[ 4B}--" v 5
| A [ 5B}r---- g
RS06 A [68BH S
I B | 7B Differential TC/mV
,  COM [_sBl<_ -
L RS07 ! B [_9B--
| A [108]
| |

R = Rack No., S = Slot No.

Hg. 4227 Wiring of te SFCHLS Temperalure Analog input moduile
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Loop-powered 4-20 mA/
HART devices

Externally powered
4-20 mA/HART devices

36

4.5.12 SFC446 Analog Output

The SFC446 Analog Output module is designed for the connection of analog actuators and provides
4 outputs. The voltage range end value can be individually configured by means of DIP switches as
5V or 10V, see Section 3.5.1. If the connected device supports the HART protocol, the signal can
be read by connecting e.g. a handheld via a communication resistor into to the 4-20 mA circuit.

Fig. 4-23 shows the wiring of the SFC446 for a loop-powered device together with the output
channel numbers of the associated Multiple Analog Output and Analog Output block.

Channel | SFC446 |
MAO Block AO Block ! ' +24 vDC C— I 24 VDC
- ! L_1AH : | | power
RS00 ! ., el W‘
| v =2 gty | 2-10Vv
| AT ; E| E |
| 6AF--- | | —--—-__ Ex-device with
A 240 i
RS01 : " 7A-l I e.g. Ex barrier passive output
| |
| \ é !
| LA/ GND
| — |
10A
RS09 } = +24 VDC
‘ 1B 1 o W‘
| N
; mA g_g ‘ | % [+] ! |4-20 mA
Rs02 | = | | —
4B R ) Ex-device with
: \Y 5al. e.g. Ex barrier passive output
| M A~ !
e
H - — =
RSO3 | Ry
| v 8B
! 9B] |
L | =—— | GND
| 10BJ+ S
| |

R =Rack No., S = Slot No.

Lz 423 Wiring of SFCHL0 Analag Oulput module for logp-oowered devices

Fig. 4-24 shows the wiring of the SFC446 for an externally powered device together with the output
channel numbers of the associated Multiple Analog Output and Analog Output block.

Channel
MAO Block

ﬁiiiii‘ 24 VDC
] | power

I supply

AO Block : " +24 vDC

>

— T _
I
I
|

e.g. Exe
power supply

RS01

lelxlzlslslely
> 2>[2>]|2>]>][> ][>

PR I
I
I
1

N
o
% @
Rz
< |G
o
(@]
|
|
j
|
|
L4

gL

RS09

o
|
|
|
|
|

HE——foom

Ex-device with
passive output

e.g. Ex barrier

o oo/ ©||o]jm|m

©
(s3]

R = Rack No., S = Slot No.

g, 424 Wiring of SFCHL0 Analog Quiput module for externally powered devices
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5 Cable Specifications

5.1 Ethernet cable

Ethernet cables can be bought off the shelf or purchased from Endress+Hauser:

m SFC954, 2m standard cable
m SFC955, 2m crossover cable

To assemble an Ethernet cable, follow the specifications below.

m Standard cable is required between the Field Controller and the Ethernet Switch/HUB.
m Crossed cable, required between a PC and the Field Controller.
m Check that the cable is suitable for the transmission rate being used.

2m
Connector RJ-45 | > Pin 1
Shielded, male " T
s 2z all
I Standard Ethernet Cable, twisted pair 100 Base T (braided pair) Connector RJ-45
Cable Category 5, solid Shielded, male
Pin 1 Shielded with 2 equal (option 1) or 4 equal (option 2)
Standard Crossover
1 —— White/Orange —— 1 1 —— White/Orange ——— 2
2 —— Orange — 2 2 —— Orange — 1
3 — White/Green — 3 3 — White/Green — 6
6 Green 6 6 Green 3

A 3-1. Fn assgermernt jor Firernel /00 Base 7 cable with K/-45 connector

Note!
% = The colours are recommendations to EIA 586-B.
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5.2  Serial cable (Modbus)

With RJ-12 connectors To assemble a serial cable with 2 RJ-12 connectors, follow the instructions below.

Pin 1
Connector RJ-12, male Max. 3 m

B —— Lo I

Connector RJ-12, male

I Pin 1 Tag ID
Flat cable, 04 wires for RJ connector

Standard

abhw
abhw

Fg. 5-2- P assjgriment for RS=232 cable with £/-12 conneclors

With RJ-12 and 9-pin To assemble a serial cable for use between the Field Controller and a Personal Computer, follow the

Sub-DIN connector instructions below. The serial connection is made to the COM port of the computer, which has
usually has a 9-pin Sub-DIN male connector. You must make a cable with a RJ12 connector at one
end and a 9-pin Sub-DIN female connector at the other.

9-pin female
RJ-12 connector

/\ 8

7

6

Pin 1 4

RJ-12 1

5 GND 5

SFC162 or 4 RX 3
SFC173

3 | X 2

£ 5=3- P assgerment jor RS-232 cable witl: £/-/2 and DB /emale conneclor

Note!
m The jumpers on the 9-pin Sub-DIN side are recommended but not necessary. It depends on the
application that is running in the PC.
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LocalI/O ot 27 SECAAS .o oo 35
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