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] ] GFL-002
Warnings, Cautions, and Notes

as Used in this Publication

Warning

Warning notices are used in this publication to emphasize that
hazardous voltages, currents, temperatures, or other conditions that
could cause personal injury exist in this equipment or may be
associated with its use.

In situations where inattention could cause either personal injury or
damage to equipment, a Warning notice is used.

Caution

Caution notices are used where equipment might be damaged if care is
not taken.

Note

Notes merely call attention to information that is especially significant to
understanding and operating the equipment.

This document is based on information available at the time of its publication. While
efforts have been made to be accurate, the information contained herein does not
purport to cover all details or variations in hardware or software, nor to provide for
every possible contingency in connection with installation, operation, or maintenance.
Features may be described herein which are not present in all hardware and software
systems. GE Fanuc Automation assumes no obligation of notice to holders of this
document with respect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, expressed, implied, or
statutory with respect to, and assumes no responsibility for the accuracy, completeness,
sufficiency, or usefulness of the information contained herein. No warranties of
merchantability or fitness for purpose shall apply.

The following are trademarks of GE Fanuc Automation North America, Inc.

Alam Master Field Control Modelmaster Series One
CIMPLICITY GEnet ProLoop SeriesSix
CIMPLICITY Genius PROMACRO Series Three
PowerTRAC Genius PowerTRAC Series Five VuMaster
CIMPLICITY 90-ADS Helpmate Series90 Workmaster
CIMSTAR Logicmaster

Copyright 1995 GE Fanuc Automation North America, Inc.
All Rights Reserved



Chapter

Overview

Introduction

This chapter introduces Field Control™ modules, the FIP Bus Interface Unit, and other
equipment that may be used with the Bus Interface Unit. It will help you locate more
information in other Field Control and FIP documents.
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Field Control is a family of highly-modular distributed 1/0 and control products. They
are suitable for use in a wide range of host architectures.

The heart of the Field Control system is the Bus Interface Unit. The Bus Interface Unit
provides intelligent processing, 1O scanning, and feature configuration for a group of up to
eight 1.0 modules. Together, the Bus Interface Unit and its modules make up a Field Control
station (see the illustration, left).

The Bus Interface Unit and 1/0 modules are enclosed in sturdy, compact aluminum
housings. The Bus Interface Unit and 1/0 modules bolt securely to separate Terminal
Blocks, which provide all field wiring terminals. The 1/0 Terminal blocks are generic and
allow different 1/0 module types to be mounted on the same base. 1/0 Terminal Blocks
are available with either box-type or barrier-type terminals. All Terminal Blocks must be
mounted on a DIN rail. The DIN rail, which serves as an integral part of the grounding
system, can also be mounted on a panel.

Field Control Features

Features and benefits of Field Control include:

®  wiringsavings

®  Dbetter up time

m  easy installation and maintenance

®  spare parts savings

®  |ow cost

m  feature flexibility

m  open architecture / adaptable to a variety of networks
m  distributedl/O

m  small, compact 1/0 modules with generic terminal wiring bases

m  DIN rail mounted



Field Control Modules

1-2

There are three basic types of Field Control modules:
®  Bus Interface Unit. The illustration below shows a FIP Bus Interface Unit.
® /O modules
®  Terminal Blocks:
O  Bus Interface Unit Terminal Block.
o 1I/OTerminal Blocks, each of which accommodates two 170 modules.

o Auxiliary Terminal Blocks. These optional terminal strips can be connected to the
side of an 1/0 Terminal Block if extra common terminals are needed.
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FIP Bus Interface Unit
The FIP Bus Interface Unit interfaces Field Control 1O modules to a FIP bus.

The intelligent processing capabilities of the FIP Bus Interface Unit allow the configuration
of features such as fault reporting, selectable input and output defaults, analog scaling and
analog range selection for the modules in the station. In addition, the FIP Bus Interface Unit
performs diagnostic checks on itself and its 1O modules, and relays diagnostic information
to the host (if configured for fault reporting) and to a Hand-held Programmer.

The Bus Interface Unit mounts on a Bus Interface Unit Terminal Block. The Bus Interface
Unit can be removed and replaced if nhecessary without removing the wiring or
reconfiguring the I/0 station.

Bus Interface Unit Terminal Block

The Bus Interface Unit Terminal Block provides connections for power wiring and single
or dual communications cables. The Bus Interface Unit Terminal Block stores the
configuration parameters selected for the station.

[/O Modules

Field Control 1/0 Modules are available in many types to suit a wide range of application
needs. Modules can be installed and removed without disturbing field wiring. One or
two 1/0 modules may be mounted on an I/0 Terminal Block.

I/0 Terminal Blocks and Auxiliary 1/O Terminal Blocks

An 10 Terminal Block provides mounting, electrical, and field wiring connections. Each half
of the 1O Terminal Block can be mechanically keyed to accept only an 10 module of a
specific type. Auxiliary 1O Terminal Blocks can be easily attached to an 1O Terminal Block.
They provide the extra connections needed for analog and high-density discrete modules.

For more information, please refer to:

Chapter 2: Installation, which explains wiring to the Bus Interface Unit, and explains how
to install the Bus Interface Unit module on the Field Terminal Block.

Chapter 3: Operation, which explains how the FIP Bus Interface Unit servicesl/O.

The FieldControl I/0O Modules User’s Manual, which describes /0O modulesand 1/0
Terminal Blocks. This manual also explains module installation and field wiring.

GFK-1175 Chapter 1 Introduction 1-3



Locations for Field Control

The FIP Bus Interface Unit and Field Control 10 modules can be located on equipment, in
junction boxes, inside panels, behind operator stations, and in other locations where
space is limited. The area should be clean, free of airborne contaminants, and provide
adequate cooling. Field Control modules can be installed in NEMA enclosures. The
enclosure can be as little as 4 inches (10.16 cm) deep. A 35mm x 7.5mm DIN rail is
required.

The Bus Interface Unit Terminal Block and up to four I/0 Terminal Blocks are grouped
together using the connection cables provided. All of the /0 Terminal Blocks in a group
must be connected either before or after the Bus Interface Unit. A Bus Interface Unit
may not be connected between 1/0 Terminal Blocks.
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Terminal Blocks can be mounted in any orientation without derating the modules’
temperature specification.
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Field Control Environmental Specifications

Vibration Modules perform well where vibration is a factor. Modules are installed
on a panel-mounted DIN rail using the clamp supplied, and with the
panel-mounting feet secured. For information about vibration
standards, please see the Conformance to Standards document (GFK-1179).

Noise Modules are resistant to noise levels found in most industrial applications
when installed according to accepted practices, including proper separation
of wiring by voltage and power level. Modules must be installed on a
conductive (unpainted) DIN rail. The DIN rail is an integral part of the
grounding system.

Modules are tested to the specifications listed in the Conformance to
Standards document (GFK-1179).

Temperature Modules operate reliably in ambient air temperatures from 0C (32F)
up to 55C (131F).

Storage temperatures are -40C (-40F) to +85C (185F).

Humidity 5% to 95%, non-condensing.

For information about installing Field Control modules, please see:

Chapter 2 of this manual. It describes installation and wiring for the Bus Interface Unit
module and terminal block.

Chapter 2 of the FieldControl I/O Modules User’s Manual. It summarizes installation
instructions for modules and terminal blocks. Detailed installation instructions are also
packed with individual Field Control modules.

The individual module datasheets included in the FieldControl I/O Modules User’s
Manual, which provide specific module wiring information.

GFK-1175 Chapter 1 Introduction 1-5



FIP Bus Interface Unit

The FIP Bus Interface Unit is a small, rugged, intelligent module with a sturdy aluminum
housing. The module has four status LEDs and a connector for a Hand-held
Programmer.
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The Bus Interface Unit requires an external source of 24 VDC power.

The BIU’s internal power supply provides power for the operation of the BIU itself, and
logic power for the /O modules connected to it.

It mounts on a separate terminal block, to which it and all field wiring are attached. The
configuration is stored in non-volatile memory located in the terminal block.

The Bus Interface Unit has a replaceable 1A, 5x20mm 250VAC slow-blow fuse on the
input power lines. The fuse can be changed without disturbing the wiring of any other
modules.

FIP Bus Interface Unit User’s Manual — June 1995 GFK-1175
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Bus Interface Unit Power Supply

The 24 VDC power supply in the Bus Interface Unit provides power for the Bus
Interface Unit itself and logic power for all /0O modules that may potentially be installed
at that station.

External power must be supplied for input and output devices.
The BIU power supply is not damaged by either of the following:

®  Reversing input voltage on terminals 1 and 2.

m  Temporary overcurrent conditions on the 6.5 VDC output.

Timing

The Bus Interface Unit provides power to all /0 modules that are installed at the station.
I/0 module operation is governed by a System Reset signal to ensure controlled
operation during the power up and shut down processes. As shown in the timing
diagram below, momentary power losses of less than 10 milliseconds do not affect 1/0

module operation; however, longer power losses generate a Reset for all system 1/0
modules.

46456
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Calculating Input Power Requirements for a Bus Interface Unit

The chart below shows typical input power requirements for the 24 VDC power supply.

46422

12 — (12.3)
Typical (10)
Input 8 —
Power
(Watts) (7.7)
6 p—
(5.5)
4 —
(3.4)
2 —
| [ [ [
0.25 0.5 0.75 1.0

Total Backplane Current (Amps )

Note

Start-up surge at full load is 15-50 Amps for 3 milliseconds (maximum).

To determine specific system requirements:

Determine total output load from typical specifications listed for individual modules.
Use the graph above to determine average input power.

Divide the input power by the operating source voltage to determine the input
current requirements.

Use the lowest input voltage to determine the maximum input current.

Allow for startup surge current requirements. Startup surge current levels are a
function of source impedance and, therefore, are installation-dependent. Startup
surge currents can vary between 25A and 50A for approximately 3ms.

Allow margins (10% to 20%) for variations.

FIP Bus Interface Unit User’s Manual — June 1995 GFK-1175



Bus Interface Unit Terminal Block

The Bus Interface Unit provides terminals for power and ground connections. Maximum
wire size is AWG #14. (avg 2.0690mm? cross-section).

The Bus Interface Unit Terminal Block also has two connectors for attachment to a single
or dual FIP bus.

A connecting cable is provided with each 1/0 Terminal Block. It is used to connect the
Bus Interface Unit Terminal Block to the first /0O Terminal Block. The same type of cable
interconnects subsequent 1/0 Terminal Blocks. The cable has molded connectors that are
keyed to assure proper orientation.

The Bus Interface Unit Terminal Block stores the configuration parameters for the
station. The Bus Interface Unit can be removed without removing the wiring or
reconfiguring the station.
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Specifications for the Bus Interface Unit terminal block are listed on page 2-6. Wiring
information is in chapter 3.
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Bus Interface Unit Functional Specifications

1-10

Bus Interface Unit:
Reliability

Power Supply Input

Nominal Rated oltage
\oltageRange
Power
Inrush Current
Power Supply Output

To CPU and communications:

To Hand-held Programmer:

Tol/Omodules:

HoldupTime

More than 200.000 hours operation MTBF calculated

24VDC

18 VDCto 30 VDC

16.8 Watts maximum at full load (nominal voltage)
15-50 Amps peak, 3 mS maximum (see note)

5.0 VDC +/-3.5%
Currentrequired: 0to 0.42 Amp (0.40 Amp typical)

6.5VDC +/-5%

Currentrequired: 0to 0.193 Amp maximum with Hand-
held Programmer(.013Amptypical)

85 mWatt typical, 1.25 Wattmaximum

6.5VDC 5%
1.0Ampmaximum
10mS maximum

Bus Interface Unit Terminal
Block:

PowerRequirements
Reliability

16mAmaximum
More than 600,000 hours operation MTBF, calculated

For information about 1/0 modules, please see the Field Control I/0 Modules User’s
Manual, (GFK-0926).

Note

Inrush current is installation dependent. See page 1-8.

For information about installing I/0 modules, see the Field Control 1/O Modules User’s

Manual.

FIP Bus Interface Unit User’s Manual — June 1995
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Hand-held Programmer

The Hand-held Programmer provides a convenient portable operator interface to the
Bus Interface Unitand 1/0 modules.

Hand-held 46553
Programmer

¥

FIP Bus

The Hand-held Programmer can be used to monitor, force, and unforce 1/0, and to
displaydiagnostics.

For more information, please see:
Chapter 4, Hand-held Programmer Functions.

The Hand-held Programmer Manual (GFK-0402) for basic HHP operating instructions.

Series 90-70 PLC: Requirements

For a FIP Bus Interface Unit used in a Series 90-70 PLC system, the following are
required:

O  Series 90-70 CPU version 6 or later.

O Logicmaster™ 90-70 programming and configuration software release 6 or
later.

O  Series 90-70 FIP Bus Controller

GFK-1175 Chapter 1 Introduction 1-11



Configuration

The FIP Field Control I/0 Station may be configured in two ways.
m  temporarily with a Hand-held Programmer.

m  over the FIP network.

Hand-held Programmer Configuration

A Hand-held Programmer can be used to temporarily configure 1/0 modules so I/0 data
can be monitored, forced and unforced, before the Bus Interface Unit is operational on
the FIP network.

For more information about this type of configuration see Chapter 4, Hand-held
Programmer Functions.

Network Configuration

A Network Configuration must be received before the Bus Interface Unit can exchange
I/0 data on the network. Until it has a valid configuration, the Bus Interface Unit is only
capable of identifying itself on the network, then accepting the configuration supplied.

For more information about this type of configuration see the FIP Bus ControllerUser’s
Manual (GFK-1038).

1-12 FIP Bus Interface Unit User’s Manual — June 1995 GFK-1175
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Installation

This chapter describes installation procedures for the Bus Interface Unit.

Preinstallation Check

Static Protection

Removing the Bus Interface Unit from the Terminal Block
Installing the DIN Rail

Installing the Bus Interface Unit Terminal Block on the DIN Rail
Installing the Cables Between Terminal Blocks

Setting the BIU DIP Switches

Installing the Bus Interface Unit on the Terminal Block
System Wiring Guidelines

System Grounding

Power Wiring to the Bus Interface Unit

Connecting the Communications Bus

Observing the LEDs

Removing/Replacing the Bus Interface Unit Fuse

Removing the Bus Interface Unit Terminal Block from the DIN Rail



Preinstallation Check

Carefully inspect all shipping containers for damage during shipping. If any part of the
system is damaged, notify the carrier immediately. The damaged shipping container
should be saved as evidence for inspection by the carrier.

As the consignee, it is your responsibility to register a claim with the carrier for damage
incurred during shipment. However, GE Fanuc will fully cooperate with you, should
such action be necessary.

After unpacking the Field Control modules and other equipment, record all serial
numbers. Serial numbers are required if you should need to contact Product Service
during the warranty period of the equipment.

All shipping containers and all packing material should be saved should it be necessary
to transport or ship any part of the system.

Static Protection

The Bus Interface Unit has CMOS components that are susceptible to static damage. Use
proper static handling techniques when handling this module.

FIP Bus Interface Unit User’s Manual — June 1995 GFK-1175



Removing the Bus Interface Unit from the Terminal Block

The Bus Interface Unit is shipped pre-installed on the BIU Terminal Block.

Remove it to set the BIU DIP switches and to install the connector cable to the first /0
Terminal Block.

1. Loosen the Bus Interface Unit retaining screws.

Caution

Do Not Tilt 46426 Be sure screws are fully disengaged.
Attempting to remove the module

/ \ with screw(s) partially engaged may
damage it.

2. Pull the Bus Interface Unit module straight
away from the Terminal Block.

Caution

\. Do not tilt the Bus Interface Unit to
remove it. Attempting to remove the
Bus Interface Unit at an angle may

H damage it.

GFK-1175 Chapter 2 Installation
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~—  Wireway

Installing the DIN Rail

AllField Control Terminal Blocks must be mounted on a 7.5mm x 35mm DIN rail. The
rail must have a conductive (unpainted) finish for proper grounding. For best vibration
resistance, the DIN rail should be installed on a panel using screws spaced
approximately 6 inches (5.24cm) apart. When using multiple rail sections, be sure they
are properly aligned. Mount the DIN rail at least 4.25 inches (10.80 cm) from any
wireway or other obstruction on the wiring side of the Bus Interface Unit. Allow more space

if the wiring for /0 modules is very stiff.

Drill mounting holes for the BIU Terminal Block as shown below. Allow a small tolerance

between the top and bottom of adjacent terminal blocks.
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Installing the Bus Interface Unit Terminal Block on the DIN Rail

1. Tilt the Bus Interface Unit Terminal Block and position it over the rail, as shown
below left, catching the rail behind the tabs in the terminal block.

2. Pivot the terminal block downward until the spring-loaded DIN rail latches in the
terminal block click into place.

1 2 ‘ 46412
r NS ~
Y~ DN
tabs rail

3. Tighten the DIN rail clamp screw (see below left). Maximum recommended torque
is8in/Ibsto10in/Ibs.
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4. Secure the terminal block to the panel with 3/8 inch (9.525mm) #6 screws (not
supplied) through the mounting ears.
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Installing the Cables Between Terminal Blocks

Before installing modules on their terminal blocks, install the connecting cable(s) between
terminal blocks. A short connecting cable, as illustrated below, is supplied with each 1/0
Terminal Block. A set of three connecting cables is available as renewal part number
IC670CBLO001. Optional 21 inch (0.53 meter) cable is also available (only one longer cable can
be used per LO station).

The illustration below shows cable connection between a Bus Interface Unit terminal
block and an I/0 Terminal Block. Make connections between I/0 Terminal Blocks in the
same manner. The connectors are keyed to assure proper installation.

After installing the cable, be sure it is firmly seated on both connectors.
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Bus Interface
Unit Terminal

0000000000
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Block ge
‘ s Terminal
1 Block
- Connection
9 Cable
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Block @ .
9 Connector for Cable
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Setting the BIU DIP Switches

The DIP switches on the Bus Interface Unit select FIP or World FIP protocol and establish
the BIU’s Station ID (network address).

There are two DIP switch packs located inside the main portion of the BIU.

/

46506

m -«—— DIP Switches
I Il
I Il
H
B '

Switch Positions

Switch positions are numbered 0 through 7 on the circuit board.

swenoomeo DIRAI hiblkla

7 6 5 4 3 2 1 0 -=«—— SwitchPositions

Switch 7 selects FIP or World FIP protocol, as shown in the table below. Switches 0
through 6 represent a Station ID from 0 to 127 (decimal).

Switch 7 Switches 6 to 0
7 6 5 4 3 2 1 0 Address
Represented
"EIP =1 # # # # # # # O
# World FIP =0 " # # # # # # 1
" " " " " " " 127
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Installing the Bus Interface Unit on the Terminal Block

46455 1. Before installing a new Bus Interface Unit,

Cable Slot

End View remove the cable slot knockout on the end of
the module that will cover the connecting
cable. It can be removed with pliers, or by
pressing out from inside the module housing.

2. Toinstall Bus Interface Unit on the terminal
block, position the module so that the cable

( / slot in the module housing is over the
L connecting cable. Press the module down
iJ iJ h Connecting firmly.
Cable
A @ (cross section) -
Caution
] B Do not exert excessive force; it may

damage the equipment.

3. If unusual resistance is met, remove the Bus
Interface Unit. If power is applied, DO NOT
TOUCH THE CONNECTOR PINS! Inspect
the Terminal Block, and the connectors on the
Terminal Block and on the Bus Interface Unit.
Remove any obstacles and reinsert the Bus
Interface Unit.

4. After placing the Bus Interface Unit onto
the terminal block, tighten its screws to
secure it. Maximum recommended torque is
9in/Ibs.

FIP Bus Interface Unit User’s Manual — June 1995
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System Wiring Guidelines

Four types of wiring may be encountered in a typical factory installation:

1. Power wiring — the plant power distribution, and high power loads such as high horse-
power motors. These circuits may be rated from tens to thousands of KVA at 220 VAC or
higher.

2. Control wiring — usually either low voltage DC or 120 VAC of limited energy rating.
Examples are wiring to start/stop switches, contactor coils, and machine limit switches.
This is generally the interface level of the Genius discrete 1/0.

3. Analog wiring — transducer outputs and analog control voltages. This is the interface
level to Genius I/0 analog blocks.

4. Communications and signal wiring — the communications network that ties everything
together, including computer LANs, MAPR and FIP and Genius busses.

These four types of wiring should be separated as much as possible to reduce the hazards
from insulation failure, miswiring, and interaction (noise) between signals. A typical PLC
system may require some mixing of the latter three types of wiring, particularly in cramped
areas inside motor control centers and on control panels.

In general, it is acceptable to mix the communications bus cable with the 1/0 wiring from the
blocks, as well as associated control level wiring. All noise pickup is cumulative, depending on
both the spacing between wires, and the distance span they run together. 1/0 wiresand
communications bus cable can be placed randomly in a wiring trough for lengths of up to 50
feet. If wiring is cord-tied (harnessed), do not include the bus cable in the harness, since
binding wires tightly together increases the coupling and mechanical stress that can damage
the relatively soft insulation of some serial cable types.

Wiring which is external to equipment, and in cable trays, should be separated following NEC
practices.

Installing Additional Suppression

It is possible some installations might exceed the surge immunity capabilities of the Bus
Interface Unit. This is most likely in outdoor installations or where the power source is from
another building or ground system. It is prudent to provide local transient protection.

GFK-1175 Chapter 2 Installation 2-9



System Grounding

2-10

All components of a control system and the devices it controls must be properly
grounded. Ground conductors should be connected in a star fashion, with all branches

routed to a central earth ground point as shown below. This ensures that no ground
conductor carries current from any other branch.

Motor Drives and

Programming Each Terminal Othcg;:ﬁgﬁrlcal Machinery
Device Block Equipment
\ \ \
/ NOTE
Earth ~—— Central Signal and power
Ground

Ground Point

connections not shown

Each Field Control Terminal Block has a chassis ground terminal for safety and noise
protection. This terminal should be connected to the conductive mounting panel with a
4-inch maximum length of AWG #14 (avg 2.1mm?) wire. Use hardware such as star
washers to ensure ground integrity.

The control panel and enclosure should also be bonded to the plant system ground per

code. Inadequate grounding may compromise system integrity in the presence of power
switching transients and surges.

FIP Bus Interface Unit User’s Manual — June 1995

GFK-1175



GFK-1175

Power Wiring to the Bus Interface Unit

1. Connect an appropriate source of 24 VDC (nominal) to the Bus Interface Unit
Terminal Block as shown below. Do not apply power yet.

46460

o

Blels
T C¢

24 VDc_@
+

2. Connect the ground terminal to chassis ground using an AWG #14 (avg 2.1mm?)
stranded wire.

Chapter 2 Installation
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Connectingthe Communications Bus

For information about cable type, termination, grounding, and connections between devices,
please refer to the FIP Bus Controller User’s Manual (GFK-1038).

Attach FIP bus cable(s) to the connectors on the front of the Bus Interface Unit. When
installed in a single media or simplex configuration, either connector may be used.

46508

EIRRAEE

Connector for Channel 1 — >

000000
000000

Connector for Channel 2 —>

0000000000
0000000000

000000
000000

®®’®” o )o| (el )o

1] |

Note: If only one FIP bus is used, it is recommended that you cover the unused FIP bus
connector with an anti-static cap.

Pin Assignments for the FIP Bus Connectors

The diagram below shows pin assignments for both FIP bus connectors on the front of

the BIU.
5 46509
o
4| o 2 9
3| o o 8/ D-
2| o 7
1] o ° 6 ——
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Observing the LEDs

GFK-1175

When power is applied, the LEDs on the BIU indicate operating and communications
status.

46510

KU\ /U\ Module OK
| — | —

Run
@ 4 Transmit Enable Ch. 1
OK RUN Transmit Enable Ch. 2
MONITOR Tent/Tene k]

Carrier Detect Ch. 1
9000000 ele} Carrier Detect Ch. 2

@ CD1/CD2 ®
GE Fanuc

FIELD CONTROL
BUS INTERFACE UNIT
FIP BUS 1.0 MHZ

The top 2 LEDs indicate module health. The bottom 4 LEDs indicate communications
activity on the FIP bus. Two LEDs are dedicated to each of the two FIP channels.

MODULE OK - Shows the status of the BIU. This LED blinks during power-up
diagnostics and should remain on as long as power is applied to
the BIU.

RUN - Shows whether the BIU is actively receiving outputs from the
network.

CARRIER DETECT - ACarrier Detect LED is ON when the BIU is detecting a carrier
signal on the FIP bus attached to that channel.

TRANSMIT ENABLE — A Transmit Enable LED is ON when the BIU transmits data on
the FIP bus attached to that channel.
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Removing/Replacing the Bus Interface Unit Fuse

If all the Bus Interface Unit LEDs go off, it may be necessary to replace its fuse. The fuse
can be removed without disturbing any other parts of the station or wiring.

To check the fuse, remove power from the station.

Fully loosen the retaining screws in the Bus Interface Unit and carefully remove it from
the Terminal Block. Do not tilt the module during removal.

Caution

Avoid touching the exposed wiring on the Terminal Block when
removing the Bus Interface Unit.

Caution

Electrostatic discharge can damage the module when it is not installed
on a Terminal Block. Always observe normal ESD protection practices
(for example, use a grounding strap) when handling an un-installed
module.

The fuse location is shown below. Visually inspect the fuse to see whether it has blown.

/

46464

m (I 11\ | -« Fuse

To remove the fuse from the holder, carefully pry it upward. Take care not to damage any
components in the module. Place the new fuse in position and press it into the holder.

The fuse should be a 1A, 5x20mm 250VAC slow-blow type.

Reinstall the Bus Interface Unit on the BIU Terminal Block.
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Removing the Bus Interface Unit Terminal Block from the DIN Ralil

1. Loosen the clamp screw.

2. Remove the panel-mounting screws.

3. Insert a small flat-blade screwdriver into the upper latch and pry it outward. Then, pull
up gently on the top of the terminal block to disengage the upper latch from the rail.

O 46511

00000000
00000000
\(L

000000
000000

000000
000000

Loosen

@,

Lower
latch

4. Keep gently pulling the top of the terminal block away from the rail. Insert the
screwdriver into the lower latch and pry it outward to free the terminal block.
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Chapter

Operation

Operation

This chapter explains how a Bus Interface Unit interacts with the modules in its /0
Station, how it stores data, and how it exchanges data with the system host.

The primary runtime operations of the Bus Interface Unit are to accept data from the FIP
bus and pass this to the corresponding output modules and to acquire updated input
data for transmission onto the FIP bus.

If a problem occurs (or is corrected) with any module or circuit, it is included in the status
information regularly transmitted by the Bus Interface Unit. Such module problems do not
affect operation of the Bus Interface Unit or its communications on the network.

Operating Modes of the Bus Interface Unit

GFK-1175

The Bus Interface Unit can operate in the following modes:
e m |dle Mode
H ®  Ready Mode
Ready ®  Run Mode
l“
Run

How Communications Affect Operating Mode

The operating mode of the Bus Interface Unit depends on whether or not it is
communicating with the FIP network.

A. Ifitis communicating with the FIP network, the Bus Interface Unit may be commanded
by the network controller to operate in Idle, Ready, or Run mode.

B. Ifa FIP network is not present, the Bus Interface Unit remains in Idle mode at
powerup.

C. If aFIP network is present but communications between the Bus Interface Unit and
the network controller have been lost, the Bus Interface Unit returns from Run
mode back to Ready mode.



|dle Mode

In Idle mode, the Bus Interface Unit can indicate its presence on
Idle the FIP bus, but it cannot exchange 1O data.
A The Bus Interface Unit is in Idle mode after it is powered up but
1l when no configuration or mode change commands have been
Ready received from the network. During normal operation, the Bus
Interface Unit is only in Idle mode during the first few seconds

after powerup. If a FIP network controller is not present, the
Bus Interface Unit remains in Idle mode.

Run In Idle mode:

O the Bus Interface Unit scans 1/0 modules for identification
information, input data and output data. Unless forced,
outputs remain at their programmed default states or hold
their last states as configured. If forced, the force values are
applied.

O the 170 default data and the force conditions are recovered
from non-volatile memory for later use.

all 170 validator datais setto “invalid.”

a Hand-held Programmer can be used to monitor 1O and
input module configurations if no configuration is available
from the network.

0 The Bus Interface Unit can receive a system configuration
from the FIP network. No forcing via FIP messages is
permitted.

After receiving a system-level configuration the Bus Interface Unit can be commanded
(from the network) to go to Ready mode.

Ready Mode

The Bus Interface Unit goes to Ready mode when a system-level configuration has been
received and enabled.

In Ready mode:

Idle o the Bus Interface Unit waits for permission to enter Run
A mode from the FIP network controller.
vl 0 aHand-held Programmer can be used to monitor I/0 and
Ready module configurations.
i o configuration can NOT be changed by a Hand-held
‘ Programmer.

O the Bus Interface Unit scans 170 in accordance with the
Run configuration it received from the FIP network.

O the Bus Interface Unit accepts forcing information from the
network.

The Bus Interface Unit can be commanded (from the network) to go to Idle mode for
reconfiguration or it may be commanded to go to Run mode.
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Run Mode

In Ready mode, when the Bus Interface Unit receives a command to do so, it goes to

Run mode.

In Run mode:

Idle

o

Ready

Run

Run Unlocked Mode

O

O

all configured modules are operational
data is communicated to and from the FIP network.

the Bus Interface Unit scans I/0 in accordance with the
configuration it received from the FIP network.

the Bus Interface Unit generates and observes validators.

the Bus Interface Unit can communicate fully on the FIP
network.

configuration changes are not permitted.

HHP use is not permitted in Run (Locked) mode.

The mode changes back to Ready upon command from the
network or if the Bus Interface Unit loses communications.

Run Unlocked mode is the same as described above, except that the Bus Interface Unit
does not check refreshment and promptness status in Run Unlocked mode.
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/0 Data

3-4

The Bus Interface Unit stores I/0 data, as well as additional data representing forced
conditions and “validator” status, in separate memory areas.

DataDescription

Data Type Displayed

Series90-70PLC Data

onHHP Type
discreteinputstates | %l
discrete outputstates Q %Q
analoginputvalues Al %Al
analogoutputvalues AQ %AQ

discreteinputvalidators

outputvalidators

analoginputvalidators

analogoutputvalidators

Fault/Nd-aultContacts

In the Bus Interface Unit, the 1/0 state and validator tables contain the input and output

data.

m  |f the Bus Interface Unit detects a problem while reading a module’s inputs, it sets to
1 (invalid) all Input Validators for that module.

m  |f output validators for outputs received from the network are “invalid” (1) those
outputs will be defaulted or hold last state.

Displaying Data with a Hand-held Programmer

The Hand-held Programmer can read data directly from the Bus Interface Unit. If the
Bus Interface Unit is in Idle or Ready mode, the Hand-held Programmer can also force

the states of 1/0 data.

FIP Bus Interface Unit User’s Manual — June 1995
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Discrete Inputs

The Bus Interface Unit has the following discrete input tables:

| discreteinput states
v discreteinputvalidators
IF forceapplied: discrete inputs
IFV forceapplied: discrete inputvalidators

The Bus Interface Unit processes input data as described below.

1. The Bus Interface Unit scans input modules in the 1/0 Nest and then places discrete
input data in its discrete input table.
Example:

The Bus Interface Unit reads the inputs configured to use 10001 through 10008 during its
input scan. It places the data into its discrete input table:

10001 10008
17,7001 ,0|2 0|0

2. If the Bus Interface Unit detects a module fault while reading the input data, it
defaults all inputs for that module to the configured off or last state, and marks them
as “invalid” by setting the input validator (IV) locations associated with those inputs.

Example:
If the module supplying inputs 10001 through 10008 is configured to default inputs OFF,
and the module is subsequently removed, the Bus Interface Unit sets its inputs OFF and
also sets the corresponding input validator data:

10001 10008
0/0j0),0}0}0)00 Inputs set to OFF
IV0001 10008
1 /10111111111 Input validators
set to “invalid”

3. If the Bus Interface Unit is in any Idle or Ready mode, inputs may be forced. The Bus
Interface Unit sets the corresponding inputs in the input table. When a force is
removed, the input table displays the normal data following the next1/Oscan.

Example:
The HHP is used to force input 10008 to 1.

10001 10008

1/0/]0}12 /02|00 Input Data before forcing

1400|2120 |1 01 Input Data after forcing
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4. When you force the state of a point, the Bus Interface Unit forces the corresponding
validator (IVF) to 0 (valid).

Example:
When the HHP forces input 10008, the input validator is also forced.

10001 10008

1/0]0]1]0|1 |00 | InputDatabefore forcing

1170/0]12]0|1]0 |1 InputDataafterforcing

1117111 1|10 | validator Data after forcing

The other bits retain their current states. In this example, the other bits happen to all be 1s.

Input Data Sent on the Bus

The Bus Interface Unit treats the data acquired from each Input or Input/Output module
as an “application variable.” It combines these (input) application variables into one or
more Communications Variables (COMVs). It periodically transmits these COMVs on
the FIP Network.

46512

Application
FIP Network Field Control
Application 1/0O Modules
Application
Variable Input
Communications Input
Variable
Input
Validity Module
Validity
Validity
Qualifiers

The Bus Interface Unit honors requests for input data even when the data is invalid (e.g.
the corresponding input module has been removed). By monitoring the validity data,
the host can know whether the data it receives from the Bus Interface Unit is real or
defaulted input data.

FIP Bus Interface Unit User’s Manual — June 1995 GFK-1175



Discrete Outputs

The Bus Interface Unit has the following discrete output tables:

Q discrete outputstates
Qv discreteoutputvalidators
QF forceapplied: discrete outputs
QVF forceapplied: discrete outputvalidators

The Bus Interface Unit processes output data as described below.

1. The Bus Interface Unit periodically receives Communications Variables (COMVSs)
containing discrete output data. The content of these COMVs may depend on the
system host. In a Series 90 PLC system, discrete output COMVs consist of Q data
(application variables) and QV data (validity qualifiers).

46513

FIP Network Application | Field Control

Application | Output Modules
Application Output |
Variable 240
Commu_nications Output |
Variable
. | Output
Validity Module
Validity |
Validity
Qualifiers

2. The Bus Interface Unit places the output data into its discrete output table.

Example:

The Bus Interface Unit receives output data from the host, including outputs Q0009
through Q0016. It places those outputs into its discrete output table as illustrated below:

Q0009 Q0016
ofolrfrfofr]afn]

3. The Bus Interface Unit checks the corresponding validity data to determine whether
or not the output data received from the host is valid.

The specific way output validators are set may depend on the system host. In a
Series 90-70 PLC system, the PLC bus controller sets the output validators to invalid
if it doesn’t receive output communications from the CPU. The Bus Interface Unit
also sets output validators if it doesn’t receive output data from the FIP bus during a
specified period of time.

If an output validator is set to invalid, the Bus Interface Unit discards the actual
output data and sets the corresponding output to the configured default states or
holds their last state (as configured).

GFK-1175 Chapter 3 Operation 3-7



3-8

Example:

If the host stopped sending outputs, the Bus Interface Unit could set all discrete outputs
to off (as shown here) or to their last state, and also set the corresponding output
validator data:

Q0009 Q0016
‘O‘O‘O‘O‘O‘O‘O‘O‘ Outputs set to OFF
QV0009 QV0016
‘1‘1‘1‘1‘1‘1‘1‘1‘ Output validators

set to “invalid”

4. The Bus Interface Unit passes outputs (either actual outputs or outputs that are
defaulted) to the output modules. The output scan occurs after the input scan.

5. If the Bus Interface Unit is in any Idle or Ready mode, outputs may be forced from
the HHPR. The Bus Interface Unit sets the corresponding outputs in the output force
(QF) table. The forced state becomes the state of the output circuit.

Example:
The HHP is used to force output Q0012 to 0.

Q0009 Q0016

‘ 0 ‘ 0 ‘ ! ‘ ! ‘ 0 ‘ ! ‘ ! ‘ ! ‘OutputDatabeforeforcing

‘ 1 ‘ 1 ‘ 1 ‘ 0 ‘ 0 ‘ 1 ‘ 0 ‘ 1 ‘OutputDataafterforcing

When a force is removed, the data in the corresponding I/0 table displays the
normal data following the next 1/0 scan. Outputs retain an up-to-date processed
value, which is used whenever the forced value is removed.
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Analog Inputs

The Bus Interface Unit has the following analog input tables.

Al analoginputvalues
AlV analoginputvalidators
AlF forceapplied: analoginputs
AIVF forceapplied: analog inputvalidators

The Bus Interface Unit processes analog input data as described below (analog input
modules filter data locally, so the data is already filtered when the Bus Interface Unit
readsit.)

1. The Bus Interface Unit scans analog input modules in the 1/0 Nest and places
analog input data in its analog input table.

Example:

During the analog input scan, the Bus Interface Unit reads the inputs configured to use
AIO01 through AIQ04. It places the inputs into its analog input table:

AIO01 57143
AI002 16385
AIO03 36884
AlIO04 1141

2. If the Bus Interface Unit detects a module fault while reading the input data, it
defaults all inputs associated with that module to their default/hold last state values,
and marks them as “invalid” by setting the AlV locations associated with those
inputs.

Example:

If the module supplying inputs AIO01 through Al004 were removed and the module were
configured for Hold Last State, the Bus Interface Unit would hold the inputs for that
module to their last values, and set the corresponding validators to invalid (1).

Analog Input Data Validator Status
AI001 57143 AIVOO01 1 1 =invalid
AI002 16385 AIVO02 1
AI003 36884 AIV003 1
AI004 1141 AIV004 1

3. Analog inputs may be forced. The Bus Interface Unit sets the corresponding inputs
in the analog input table, which also contains the current states of unforced inputs.
When a force is removed, the input table displays the normal data following the
next /0 scan.
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Example:

The HHP is used to force analog input Al002 to a different value. The forced value
replaces the actual value in the analog input table:

Analog Input Data
before forcing

Analog Input Data
after forcing

AIO01 57143 57143
Al002 16385 500
AIO03 36884 36884
Al004 1141 1141

Input data which requires multiple samples for its processing (e.g. filtered inputs)
maintains an up-to-date processed value even while forced.

4. When you force the state of a point, the Bus Interface Unit also forces the
corresponding validator (IVF) to 0.

Example:
When the HHP forces input AlO02 its input validator is also forced.

Analog Input Data Validator Status

after forcing

Analog Input Data
before forcing

AIO01 57143 57143 1
AI002 16385 500 0
AIO03 36884 36884 1
AlIO04 1141 1141 1

Analog Input Data Sent on the Bus

The Bus Interface Unit combines analog input data into one or more Communications
Variables (COMVs). It periodically transmits these COMVs on the Network.

46512

Field Control
Application Input Modules

Application |
Variable —
Communications Input |
Variable
| Input

Validity Modules
Validity

FIP Network

Validity
Qualifiers

The Bus Interface Unit honors requests for input data even when the data is invalid (e.g.
the corresponding input module has been removed). By monitoring the validity data,
the host can know whether the data it receives from the Bus Interface Unit is real or
defaulted input data.
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AnalogOutputs
The Bus Interface Unit has the following analog output tables.
AQ analogoutputvalues
AQV analogoutputvalidators
AQF forceapplied: analog outputs
AQVF forceapplied: analogoutputvalidators

The Bus Interface Unit processes analog output data as described below.

1. The Bus Interface Unit periodically receives Communications Variables (COMVSs)
containing analog output data.

The content of these COMVs may depend on the system host. In a Series 90 PLC
system, analog output COMVs consist of AQ data (application variables) and AQV
data (validity qualifiers).

46513

FIP Network Application Field Control
Application Output Modules
Application
Variable Output
Commu_nications Output
Variable
Output
Valldlty Module
Validity
Validity
Qualifiers

2. The Bus Interface Unit places the output data into its Analog Output table.

Example:

The Bus Interface Unit receives output data from the host, including outputs AQ0O05
through AQOQO08. It places those outputs into its AQ data table as illustrated below:

AQO05 114
AQO06 72
AQO07 106
AQO08 93

3. The Bus Interface Unit checks the corresponding validity data to determine whether
or not the output data received from the host is valid.

The specific way output validators are set may depend on the system host. In a
Series 90-70 PLC system, for example, the PLC bus controller sets the output
validators to invalid if it doesn’t receive output communications from the CPU. The
Bus Interface Unit also sets output validators if it doesn’t receive output data from
the FIP bus during a specified period of time.
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4. If output validators are set to invalid the Bus Interface Unit defaults the output data

to a configured value or holds its last state, as configured.

Example:

If the host stopped sending outputs, the Bus Interface Unit would default or hold all
analog outputs at their last values and also set the corresponding output validator data:

Analog Output Data

AQO05
AQO06
AQO07
AQO08

114

72

106

93

Validator Status

AQV005
AQV006
AQV007
AQV008

FIP Bus Interface Unit User’s Manual — June 1995
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Diagnostics

The Bus Interface Unit provides status information for each 1/0 module in the 1/0 Nest.
If a fault occurs, the fault is logged and the corresponding fault contact is activated. It
remains activated only while the fault is in effect. After the condition that caused the
fault is corrected, the Bus Interface Unit deactivates the corresponding fault contact and
resumes normal operation of the affected circuit(s).

Status Data Transmitted by the Bus Interface Unit

The Bus Interface Unit periodically transmits status information as a separate
Communications Variable.

46514

Field Control
1/0 Modules

Output

FIP Network Output
Module

Status ;
Communication h Modules
Variable Status Input

Input
Module

If a problem occurs (or is corrected) with any module or circuit, it is included in this
status information. Such module problems do not affect the operation of the Bus
Interface Unit or its communications on the network.
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Bus Interface Unit Status Data Format

The format of the status (IOSTAT) COMYV sent by the Bus Interface Unit is shown below.

Offset Content Description
(Byte #)
0 1 Bus Interface Unitldentification
1 0
2,3 0to 65535 Versionnumber
4 00 = Non-operationalfault Operating mode (hex)

01 = Operational: Idle

02 = Operational: Ready

03 = Operational: Running Locked
04 = Operational: RunningUnlocked
05 = User Fault

5 See “StatusBitDefinitions” below Statusbits
6 See “Fault TypeDefinitions” below Faulttype
7 0
8 See “Scanning Module Faults”below Scanning modulefaults
9 reserved
A,etc... 1/0 Slotstatus (repeated for each I/O module). May have the following values for a Bus Interface Unit ap-
plication:

01 = empty The configuration isinstalled, but there is nothing pres-
ent in the slot even though that slot has been config-
ured.

02 = discordant The configuration is installed, but the module in the slot

does not match the configuration. May also indicate a
module installed inan unconfiguredslot.

04 = operational Configurationinstalled,correct module is presentin
slot, and itis fully functional.

ff = fault (255 decimal) Configurationisinstalled, correct module is presentin
slot, but it is not functional.

Status Bit Definitions

byte 5

[7le[s]a]s]2]1]0]

—  Refresh or promptness bit for any COMV is invalid = 1

BIU is in slow-scanning mode = 1

1/0 are currently forced = 1

reserved

Loss of network or EOC = 1
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Fault Type Definitions

byte 6

[716]s]4]3]2]1]0]

reserved

Blocking fault has occurred (always 0)
Non-blocking fault (byte 8 is not 0) = 1. See below.
Any /O module fault =1

reserved

If the watchdog timer expires, the Bus Interface Unit goes to Idle mode and sets the
Watchdog Expired bit in byte 8 (see below). This bit remains set until the next time the
Bus Interface Unit is commanded to go to Ready or Run mode.

Scanning Module Fault Definitions

byte 8

[7le[s]a]s]2]1]0]

reserved

Store operation failure = 1

Watchdog expired = 1

reserved

Loss of FIP medium redundancy = 1

reserved
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Hand-held Programmer Functions

This chapter explains how to use a Hand-held Programmer with a FIP Bus Interface
Unit:

m  Using the Hand-held Programmer
o HHP Displays
0 Menu Overview
o Moving from Screen to Screen
m  Displaying and Editing Configuration Data
o Displaying the Bus Interface Unit Configuration
o Configuringl/OModules
— Reading a Module Configuration
— Configuring an Empty Slot
— Configuring a Discrete Input Module
— Configuring a Discrete Output Module
— Configuring an Analog Input Module
— Configuring an Analog Output Module
®  Monitoring and Forcing /0O Data
O Lookingatl/O Data
0 Changing the Data Display Format: Binary, Hex, Decimal
o Forcing and Unforcing Data
m  Displaying and Clearing Faults
o Displaying Faults

o Clearing Faults

For Additional Information, Also See:

For additional information on basic Hand-held Programmer functions, please refer to the

Hand-held Programmer User’s Manual (GFK-0402).



Using the Hand-Held Programmer

Attach the Hand-held Programmer to the MONITOR connector on the BIU.

[

— |

Bus Interface Unit
el !
Lol—2=
ol
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HHP Displays

The content of the HHP display screens varies according to the type of device it is
connected to (for example, the screens for a FIP BIU are different from the screens for a
Remote 1/0 Scanner).

This is the HHP’s main menu when it is connected to a FIP Bus Interface Unit:

1 Monitor 1/O
2 Configuration

Menu Overview

The illustration below shows the primary Hand-held Programmer menus that are
accessed from the FIP BIU main menu.

1 Monitor 1/0 46564

2 Configuration

1 FIP Config 1 Monitor 1/O
2 Module Config 2 Faults
R0O:S1  1:116 FIP ID 100001 B 1 First 16 Flts
100001- 100016 9A 1 2 Last 16 Flts
R0:S2 EMPTY FIP TYPE Q00001 B Slot 1 Fault#01
CEGELEC 0 CONFIG MISMATCH
SOFTWARE VERSION 1 FORCE
1.1 2 UNFORCE
Q00001 B

L

Moving from Screen to Screen
To move between displays, use the following keys:

» press the Right Arrow key to go “down.”
4 press the Left Arrow key to go “up.”
- press the Up Arrow key to go up one branch.

Advancing past the last screen in a set returns you to the top.
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Displaying and Editing Configuration Data

From the main menu, press the 2 key (Configuration). This menu appears:

1 FIP Config
2 Module Config

From this menu, you can:
m  Press the 1 key to display, but not change, the FIP Bus Interface Unit configuration.

m  Press the 2 key to enter, display, and edit I/O module configurations.
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Displaying the Bus Interface Unit Configuration

When you press the number 1 key from the Configuration menu, the first BIU
configuration display screen appears.

The first screen shows the FIP Station ID (14 in this example).

FIP 1D
14

Displaying the FIP Protocol Type

Press the Right Arrow or Left Arrow key to see whether the BIU is configured for
(Cegelec) FIP or WorldFIP protocol.

FIP TYPE
WORLD FIP

Displaying the Software Version of the BIU

Press the Right Arrow or Left Arrow key to see the BIU software version.

Software Version

* *
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Configuring I/O Modules

When you press the 2 key from the Configuration menu, the first module configuration
screen appears.

At first, the module configuration screen looks like this:

Rack Slot Module type and
number number number of points
R0O:S1 1:16
100001 100016
Assigned
references

The Rack Number is always 0.

46476 The Slot Number refers to the location of the module in the station, relative to

BIU 0 the Bus Interface Unit. See the illustration at left.

|
il
1

From this screen, you can:

L&l T 1 m  Display other modules using the Right Arrow and Left Arrow key.
I i ;L m  Delete the currently-displayed module by pressing the DEL key.
Wil 2 m  Configure the currently-displayed module by pressing the ENT key.
L Ll Wil 3 To edit the module’s configuration, press F4 (zoom). Refer to the module

configuration instructions on the following pages for more information.

]
!
()]

BIU ¢
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Reading a Module Configuration

If there is an unconfigured module present in the slot, press the READ key to read its
configuration. You can edit this configuration as described on the following pages.

Configuringan Empty Slot

If there is no module present in the slot, the screen displays:

R0:S1 EMPTY

If you want to enter a configuration, press the INS key. This screen will appear:

R0O:S11/0 Type ?
Genericl/O

1. Pressthe +/- key to select either Generic 1/0 or Special 1/0 (see the list below).
Then press the ENT key..

RO:S11/0 Type ?
Special I/O

2. The screen prompts: R0:S1 Mod Type ? Use the +/- key to go through the
module names listed below.

Genericl/O Modules Special I/O Modules
Discretelnput4/8 Analog 8 Current Input IC670ALG230
All 16-point Discrete Input modules 1C670MDL640 | Analog4 Current Output IC670ALG320
Discrete Input 32 Analog 8 \olt Differential Input
DiscreteOutput4/8 Analog 4 Voltage Output
All 16-point Discrete Output modules | IC670MDL740 Redundant 4 Discrete Output
Discrete Output 32 120 VAC8Input/Output2Amp
Analog Input 4 Channel 120 VAC4Input/Outputlsolated
Analog Input 8 Channel 24\V/DC8Source/Sink
Analog Output 4 Channel 24 VDC 8 Tristate
Analog Output 8 Channel

3. When the correct module name appears, press the ENT key. Complete the module
configuration as described on the following pages.

m  to configure a Discrete Input Module, see page 4-8.

m  to configure a Discrete Output Module, see page 4-9.
m  to configure an Analog Input Module, see page 4-10.

m  to configure an Analog Output Module, see page 4-14.
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Configuring a Discrete Input Module

A discrete input module has two configurable parameters:
®  Fault Reporting

m  Selection of either Hold Last State or Default to Zero for all the module’s inputs.

Report Faults

If you press the ENT key from a discrete module screen, the following configuration
screen appears:

S1 Report Faults
NO

The first line shows the module’s slot number (Slot 1 above) and the first configuration
parameter, Fault Reporting. This parameter determines whether or not the Bus Interface
Unit will report faults from the module to the host.

1. Select Y if the Bus Interface Unit should report module faults to the host. Select N if
it should not. Use the +/- key if you want to change the selection.

2. Use the ENT key to save the selection and go on to the next item.

Default Inputs or Hold Last State

If you press the ENT key from the Report Faults screen, the following configuration
screen appears:.

S1 HId Lst State
NO

This parameter determines what type of data the Bus Interface Unit should provide to
the host if it stops receiving actual input data from the module.

1. Select YES if the Bus Interface Unit should hold inputs in their last states and supply
that data to the host.

Select NO if the Bus Interface Unit should default all the module’s inputs to 0 and
supply that data to the host instead.

2. Use the ENT key to save the selection.

FIP Bus Interface Unit User’s Manual — June 1995 GFK-1175



GFK-1175

Configuring a Discrete Output Module
A discrete output module has three configurable parameters:

m  Selection of either Hold Last State or Default for all the module’s outputs.

m  Selection of either 0 or 1 as the default state for each output (used only if Hold
Last State is set to NO).

®  Fault Reporting

Default Outputs or Hold Last State

The selection determines what type of data the Bus Interface Unit will provide to the
module if it stops receiving actual output data from the host.

S2 HId Lst State
NO

1. Use the +/- key if you want to change the selection.

Select YES if the Bus Interface Unit should hold outputs in their last states and
supply that data to the module.

Select NO if the Bus Interface Unit should default all the module’s outputs and
supply that data to the module instead.

2. Use the ENT key to save the selection.

If Hold Last State is set to NO, the following screen appears:

Number of the point

S1 Out Def Pt 01 I atthe cursor location
0010000010010101

3. On this screen, select a default state (1 or 0) for each output.

4. Use the ENT key to save the entries.

Report Faults

On the next screen, configure whether or not the Bus Interface Unit will report faults
from this module to the host.

S2 Report Faults
NO

1. If you want to change the current selection, press the +/- key.

2. Use the ENT key to save the selection and go on to the next item.
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Configuringan Analog Input Module

An analog input module has these configurable parameters:
m  Default inputs or hold inputs in their last values
®  Fault Reporting
®  Channel active
®  |nput current/voltagerange
®  |nputscaling

m  Alam thresholds

Default Inputs or Hold Last Values

First, configure what type of data the Bus Interface Unit should provide to the host if it
stops receiving actual input data from the module.

S3 HId Lst State
NO

1. Use the +/- key if you want to change the selection.

Select YES if the Bus Interface Unit should hold inputs in their last states and supply
that data to the host.

Select NO if the Bus Interface Unit should default all the module’s inputs to 0 and
supply that data to the host instead.

2. Use the ENT key to save the entry and go on to the next configuration step.

Fault Reporting

The Bus Interface Unit can report faults for each channel to the host. If fault reporting is
enabled for a channel, the Bus Interface Unit sends a message to the host CPU if any fault
occurs on that channel. If fault reporting is disabled, the Bus Interface Unit does not send
fault reports for the channel to the host CPU.

Regardless of whether fault reporting is enabled, the Bus Interface Unit detects faults on the
circuit and takes appropriate action. If a fault occurs, the fault condition must be corrected
for proper operation of the 10 module.

Number of the channel
S3 Faults Ch 01 | atthe cursor location

NNYYYYYY

1. For each channel, select Y if the Bus Interface Unit should report module faults to
the host for that channel. Select N if it should not. Use the +/- key if you want to
change the selection.

2. Use the Left Arrow and Right Arrow keys to select channels.

3. Use the ENT key to save the selections on this screen and go on to the next item.
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Channel Active

If a channel is not wired, or if a channel is wired but should not report diagnostics, that
channel can be configured as inactive.

] Number of the channel
S3 Active CH 01 | atthe cursor location

NNNNNNYY

1. For each channel, select Y if the channel should be active. Select N if it should not.
2. Use the Left Arrow and Right Arrow keys to select channels.

3. Use the ENT key to save the selections on this screen and go on to the next item.

Input Current/Voltage Ranges

Select a voltage or current range for each channel to correspond to the signal level of the
input device. Note that Current Source Analog Input Module (IC670ALG230) and
Current Source Analog Output Module (IC670ALG320) can only be set for 0 to 20mA or
4 to 20mA.

0 to 20mA
4to0 20 mA
0 to 10 volts DC
-10 volts DC to +10 volts DC

Number of the channel
S3 Range ChO0l1 | youare now configuring

Oma - 20ma

1. For each channel, use the + /- key to select a range.

2. Repeat this step for each of the eight channels, using the Left Arrow and Right
Arrow keys to select channels.

3. Use the ENT key to save the selections on this screen and go on to the next item.

Note

Range Selection is a setup parameter; it is not ordinarily changed while
the module is operating.
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Input Scaling

Based on the actual analog input signal level for a channel, the analog input module reports
a value from decimal 0 to 4095 to the Bus Interface Unit. This value is then converted to
internal units. The Bus Interface Unit can convert this internal value to a value that is more
meaningful to the application by using the “scaling values” configured on this screen.

For each channel, two sets of values are configured: high and low internal values and the
actual high and low engineering unit values they represent. Based on these two pairs of
values, the Bus Interface Unit will be able to scale values for all other input levels.

See the Bus Controller User’s Manual for information on finding appropriate scaling
values for your application. If you don’t have scaling values ready, you can continue to
the next screen now, and configure scaling at another time. The Bus Interface Unit will
use default scaling values of 1:1 if no scaling values are entered.

Indicates which of
the 4 scaling values
you are currently

S3 Scale 1 Ch 01 configuring
00000 Number of the
channel you are
Scaling or digital value now configuring

1. For EACH channelin turn, enter scaling values in this order:

Low scaling value (“eng 10”)
High scaling value (*eng hi”)
Low digital value (“int 10”)
High digital value (“int hi”)

2. Ifyou press the Right Arrow key, the display goes from value to value in sequence. If
you press the Left Arrow key, the display goes to the first value for the previous
channel.

3. Use the HHP keypad to enter values. To enter a negative value, first enter the
numbers, then press the - key.

4. Use the ENT key to save the selections on this screen and go to the next item.
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Alarm Thresholds

Each input channel can have two Alarm Thresholds, one for a low engineering units
(scaled) value and one for a high value.

Maximum values are " 32,767. The high threshold should be greater than the low
threshold. Threshold limits are based on circuit scaling. If scaling is changed, review
and readjust the Alarm Thresholds if necessary.

Alam Thresholds can be set anywhere over the dynamic range of the signal. Typically,
they are set at levels beyond which the input should not operate or levels beyond which
alternate processing is required. They can also be set beyond the dynamic range of the
signal, ensuring that they will never be activated. See the examples below.

1. ForEACH channel in turn, first, enter a low alarm value:

|} Number of the
S3 Alarm Ch 01 channel you are
00000 low now configuring

2. Pressthe ENT key.

3. Then enter a high alarm value:

S3 Alarm Ch 01
00000 high

4. Use the Arrow keys to select channels.

5. Pressthe ENT key to save the selection. Press the Right Arrow key to return to the
original slot configuration screen.

Example 1: A circuit is expected to report engineering unit values of -20 ft/sec (-6 m/sec) to +180
ft/sec (+50 m/sec). The highalarm is set at 150 ft/sec (+40 m/sec) and the low alarm
at-25ft/sec(-7.5m/sec).

If an input reached its high alarm, a new threshold could be set. This could generate
a high-high alarm or an alarm-cleared threshold.

Example 2: AnAlarm Threshold is set at 150 ft/sec. Upon receiving an alarm message, the CPU
changes the Alarm Threshold to 165 ft/sec by using a Write Configuration command
and sends the appropriate Clear Circuit Fault command. No alarm message is sent
upon changing the threshold unless the speed is greater than 165 ft/sec. If the speed
is only 157 ft/sec but increasing, a second message would be sent at 165 ft/sec. Since
these two diagnostic messages are the same, it would be necessary for the program
to keep track of the level of the Alarm Thresholds and recognize this as a higher
alarm than that received initially. At the same time, it could move the low alarm to
140 ft/sec and use this level to detect the end of the high alarm conditions.
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Configuringan Analog Output Module

An analog output module has these configurable parameters:

Default outputs or hold outputs in their last values
Fault Reporting

Channel active

Output current/voltagerange

Output scaling

Default Outputs or Hold Last Values

First, configure what type of data the Bus Interface Unit should provide to the module if
it stops receiving actual output data from the host.

S4 Hld Lst State
NO

1. Select YES if the Bus Interface Unit should hold outputs in their last states and
supply that data to the module.

Select NO if the Bus Interface Unit should default all the module’s outputs and
supply that data to the module instead.

2. Press ENT to save the selection.
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Fault Reporting

The Bus Interface Unit can report faults for each channel to the host. If fault reporting is
enabled for a channel, the Bus Interface Unit sends a message to the host CPU if any fault
occurs on that channel. If fault reporting is disabled, the Bus Interface Unit does not send
fault reports for the channel to the host CPU.

Regardless of whether fault reporting is enabled, the Bus Interface Unit detects faults on the
circuit and takes appropriate action. If a fault occurs, the fault condition must be corrected
for proper operation of the 10 module.

Number of the channel

S4 Faults Ch 01 T atthe cursor location
- NNYY

Selections for all 4
channels

1. Usethe +/- key toselectY or N for each channel. Select Y if the Bus Interface Unit
should report module faults to the host for that channel. Select N if it should not.

2. Usethe Arrow keys to select channels. If Hold Last State is set to NO, pressing the
Left Arrow key from the first channel displays the Output Default screen.
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Channel Active

If a channel is not wired, or if a channel is wired but should not report diagnostics, that
channel can be configured as inactive.

] Number of the channel
S4 Active Ch 01 | atthe cursor location
NNYY

1. For each channel, select Y if the channel should be active. Select N if it should not.
2. Use the Left Arrow and Right Arrow keys to select channels.

3. Use the ENT key to save the selections on this screen and go on to the next item.

Output Current/Voltage Ranges

Select the voltage or current range for each channel to correspond to the signal level of the
output device. Note that Current Source Analog Output Module (IC670ALG320) can
only be set for 0 to 20mA or 4 to 20mA.

0 to 20mA
4to0 20 mA
0 to 10 volts DC
-10 volts DC to +10 volts DC

Number of the channel
S4 Range Ch 01 “| " you are now configuring

Oma - 20ma

1. For each channel, use the + /- key to select a range.

2. Repeat this step for each of the eight channels, using the Left Arrow and Right
Arrow keys to select channels.

3. Use the ENT key to save the selections on this screen and go on to the next item.

Note

Range Selection is a setup parameter; it is not ordinarily changed while
the module is operating.
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Output Scaling

While the actual values received from the application program may represent various types
of engineering units, the Bus Interface Unit reports values from decimal 0 to 4095 to an
analog output module. The BIU converts the application data into internal units using
“scaling values”. These internal values are then converted to counts and sent to the output
channels.

For each channel, two sets of values are configured: high and low internal values and the
actual high and low engineering units values they represent. Based on these two pairs of
values, the Bus Interface Unit will be able to scale values for all other output levels.

See the FIP Bus Controller User’s Manual for information on finding appropriate scaling
values for your application. If you don’t have scaling values ready, you can continue to
the next screen now and configure scaling at another time. The Bus Interface Unit will
use default scaling values of 1:1 if no scaling values are entered.

Indicates which of
the 4 scaling values
you are currently

S3 Scale 1 Ch 01 configuring
00000 Number of the
channel you are
Scaling or digital value now configuring

1. For EACH channel in turn, enter scaling values in this order:

Low scaling value (“eng 10”)
High scaling value (*eng hi”)
Low digital value (“int 10”)
High digital value (“int hi”)

2. Ifyou press the Right Arrow key, the display goes from value to value in sequence. If
you press the Left Arrow key, the display goes to the first value for the previous
channel.

3. Use the HHP keypad to enter values. To enter a negative value, first enter the
numbers, then press the +/- key.

4. Use the ENT key to save the selections on this screen and go to the next item.

Note

Range Selection is a setup parameter; it is not ordinarily changed while
the module is operating.
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Monitoring and Forcing 1/O Data

From the main menu, press the 1 key (Monitor I/0). This menu appears:

1 Monitor I/O
2 Faults

From this menu, you can:
m  Press the 1 key to display and force 1/0 data.

m  Press the 2 key to display fault information.

Looking at 1/O Data

When you press 1 from the Monitor 1/0 menu, the HHP displays 1/0 data starting with
the first configured discrete input (1) data. Press the Right Arrow key to display more
data in this sequence:

All discrete inputs (1)
All discrete outputs ( Q)
All analog inputs ( Al')
All analog outputs ( AQ )

The illustration below shows the format of the data display screens.

I/0 Type /0 Offset
| = discrete input data bits for discrete I/O data
Q = discrete output data
Al = analog input data 1/O Data
AQ =analog output data
Data format:
B = binary
D = decimal
00001 0 B H = hexadecimal

Changing the Data Display Format: Binary, Hex, Decimal

To change the data format, press the DEC/HEX key.

00001 O B Binary format
00001 OO7E H Hexadecimal format
00001 +00216D Decimal format
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Forcing and Unforcing Data
To force data with the Hand-held Programmer:
1. Place the HHP in the correct display format:

A. Binary for discrete data.
B. Hex or decimal for analog data.

2. Select the data to be forced or unforced. For example:

100001 O B

3. Pressthe ENT key. The screen displays:

1 Force
2 Unforce

4. To force the point, press the 1 key. A cursor appears on the screen, indicating that the
HHP is ready for you to enter the intended force value from the keypad.

100001 O B

Enter the force value and press the ENT key. An asterisk before the value indicates that
it is forced.

100001 *1 B

The HHP screen also blinks when displaying validators that correspond to a selected
range of forced data.

5. To remove the force, press the ENT key to display the Force menu. Press the 2 key.
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Displaying and Clearing Faults

The Bus Interface Unit reads faults from 1/0 modules. It can store up to 32 uncleared
faults (both BIU and module faults) in its internal fault table. As faults occur, the first 16 are
saved in the internal table. They stay there until the faults are cleared; none of these 16
faults is lost if the table overflows. However, for faults 17 through 32, the internal fault
table operates as a First-In-First-Out stack. When fault 33 occurs, fault 17 is dropped
from the table.

Fault 1

Fault 16

Fault 17 » Faults overflow here
-

-
Fault 33 4 New faults are added here
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Displaying Faults

1. From the main menu, press the 1 key (Monitor I/0). This menu appears:

1 Monitor I/O
2 Faults

2. From this menu, press the 2 key to display the Faults menu.

1 First 16 Flts
2 Last 16 Flts

3. Press the 1 key or the 2 key to display a set of 16 faults (one fault at a time). For
example:

Slot #1 Fault#01
CONFIG MISMATCH

Clearing Faults

Pressing the CLR key from the Hand-held Programmer clears all the faults that are
presently in the BIU’s internal fault tables. Any faults that still exist are reported again.

Clearing faults from the Hand-held Programmer does not clear faults at the host PLC. To
keep the entire system in step and up-to-date, fault clearing should be performed from
the host PLC.
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