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Chapter

Introduction

This manual describes the Ethernet Interface (IC693CMM321) for the Series 90-30 PLC.

This chapter provides an overview of the Ethernet Interface and covers the following
topics.

®  The Ethernet Interface,
®  How to Make the System Work,
®  Quick Guide to the Manual.

The Ethernet Interface

GFK-1084B

The Ethernet Interface enables the Series 90-30 PLC to communicate with other Series
90-30 PLCs, with Series 90-70 PLCs, with Logicmaster 90-30 TCP/IP Ethernet
(1C641SWP313), with CIMPLICITY® Control (IC641CTL9xx) and with applications
developed using the Host Communications Toolkit (IC641SWP05x). GE Fanuc offers the
Host Communications Toolkit separately from the Ethernet Interface.

The Ethernet Interface for the Series 90-30 PLC has “client/server” capability. Asa “cli-
ent” it can initiate communications with other Series 90 PLCs containing Ethernet Inter-
faces. This is done from the PLC ladder program using the COMMREQ function. As a
“server” it responds to requests from other devices such as Logicmaster 90-30 TCP/IP
Ethernet, a Host computer running a Host Communications Toolkit application, or
another Series 90 PLC acting as a “client”. No PLC programming is required for server
operation.

Figure 1-1 shows the Series 90-30 PLC in a basic Ethernet Communications System.

Ethernet

- Cable — [ ———— - - a45694
—{ Transceiver )—{ Transceiver Transceiver Transceiver
Network | | Network

iRl

C1 C1

) ) [
Series 90—30\ Series 90—30\
PLC Ethernet PLC Ethernet
Interface Interface

»
Series 90-70

Connection Connection

PLC Ethernet p—

— Interface —

— —
Host Computer or CIMPLICITY® Control or
Control Device Running a Logicmaster 90 TCP/IP
Host Communications Ethernet running on a PC

Toolkit Application

Figure 1-1. Ethernet Communications System
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Capabilities of the Ethernet Interface

The Ethernet Interface brings to your PLC a great deal of capability. It will allow you to:

Become operational quickly. The Ethernet Interface is made operational with very
little effort. You need only install the Interface in the baseplate and, use the
Logicmaster configuration package or CIMPLICITY Control to store basic
configuration information to the module to make the basic server capability
functional. Client capability, that is, the capability to initiate communications, can be
added using the COMMREQ function in the ladder program.

Directly attach your PLC to an Ethernet network. The Ethernet Interface allows you
to directly attach the Series 90-30 PLC to an Ethernet LAN via a user-supplied
transceiver and AAUI cable, and to communicate with host computers and other
Series 90 PLCs on the local network. All Series 90-30 models and all rack styles are
supported.

Transfer data between PLCs. The Ethernet Interface provides client capability, the
capability to initiate communications to other Series 90 Ethernet Interfaces, using
COMMREQ functions in the ladder program.

Access data using a Host computer. Computer applications which use the GE Fanuc
Host Communications Toolkit can access data within the Series 90-30 PLC through
the server capability of the Ethernet Interface. Supported computer operating
systems include Windows®, Windows NT®, HP-UX 9000, DEC VAX/VMS", and DEC
AlphaAXP/VMS".

Communicate simultaneously to multiple devices. The multiplexing capabilities of
the Ethernet Interface, along with Ethernet network’s high capacity, allow the PLC
to communicate with several other devices at the same time.

Maintain compatibility with other GE Fanuc devices, as well as with devices from
other vendors. The GE Fanuc Series 90-30 PLC with TCP/IP Ethernet Interface is
compatible with the Series 90-70 PLC with TCP/IP Ethernet Interface.

It is also compatible with GE Fanuc Logicmaster 90-30 TCP/IP Ethernet,
CIMPLICITY Control and GE Fanuc HCT Ethernet products available on DEC, HPR,
IBM, and other computer platforms runningTCP/IP.

Diagnose and maintain your system, using diagnostic and station management tools.
You can find problems before they become serious. In the event that
communications software upgrades are needed, you can use a built-in serial port to
download the software to the Interface.

Indirectly attach to other Local Area Networks and/or wide area networks via third
party IP routers. When configured to use an IP gateway (router), the Ethernet
Interface can communicate with remote PLCs and other nodes reachable through
the router.

Communicate with remote computers via Serial Line Internet Protocol (SLIP) using
modems and/or serial lines. Using third party SLIP software, a remote host
computer can be attanched to a TCP/IP network.

™DEC, VAX, Alpha AXP and VMS are trademarks of Digital Equipment Corporation.
®Windows and Windows NT are registered trademarks of Microsoft Corporation.
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Attachment of the Ethernet Interface to the LAN

The AAUI port provides the electrical and mechanical interface to the user-provided
Ethernet transceiver cable, which connects the AAUI port to an external user-provided
transceiver. (The transceiver cable may be separate or built-in to the transceiver.) The
external transceiver is directly connected to the Ethernet cable.

Various Ethernet baseband media (10Base...) can be interconnected by appropriate re-
peaters. Capabilities and limitations are defined in IEEE 802.3 Chapter 13, “System Con-
siderations for Multi-Segment Networks”. This document is published by the Institute
of Electrical and Electroncs Engineers, Inc., 345 East 47th Street, New York, NY
10017-2394 USA.

The Ethernet Interface can operate on any of the following media with the appropriate
user-supplied transceiver cable and transceiver. IEEE 802.3 specifies the definitive re-
qguirements of each medium.

10Base5 Coax: 10Base5 uses a 0.4 inch diameter 50-ohm coaxial cable and is commonly
called “thick wire”. The maximum length of a cable segment is 500 meters. The distance
between any two stations must be a multiple of 2.5 meters. A maximum of 100 stations
is allowed on a 10Base5 Ethernet segment.

10Base2 Coax: 10Base2 uses a 0.2 inch diameter 50-ohm coaxial cable and is commonly
called “thin wire”. The maximum length of a cable segment is 185 meters. A maximum
of 30 stations is allowed on a 10Base? Ethernet segment.

10BaseT: 10BaseT uses a twisted pair cable of up to 100 meters in length between each
node and a hub or repeater. Typical hubs or repeaters support 6 to 12 nodes connected
in a star wiring topology.

10BaseF: 10BaseF has two variations that both use the same type of fiber-optic cable:
10BaseFP can support up to 33 nodes at distances of up to 500 meters from a passive
star; 10BaseFL supports up to 2000 meters between a node and a repeater (a multi-port
repeater would thus constitute a star). Additionally, 10BaseFB provides a means of inter-
connecting (only) repeaters by up to 2000 meters of (the same) fiber-optic cable.

10Broad36: 10Broad36 uses 75-ohm coaxial cable and CATV-like media components
(taps, amplifiers, headend translators, etc.) to support hundreds of nodes at distances of
up to 2800 meters. Broadband cannot be connected to baseband via repeaters. Broad-
band cable plant design and installation must be in accordance with IEEE 802.7 and re-
quires special expertise. GE Fanuc recommends you contract professional specialists for
these services. Consult your GE Fanuc sales representative or field service office for help
in identifying local specialists.

The Station Manager Software

The built-in Station Manager software provides on-line supervisory access to the Ether-
net Interface, through either Serial Port 1 or over the Ethernet cable. The Station Manag-
er services on the Ethernet Interface include:

B An interactive set of commands for interrogating and controlling the station.

m  Unrestricted access to observe internal statistics, an exception log, and configuration
parameters.

m  Password security for commands that change station parameters or operation.

Access to the Station Manager is attained through a user-provided computer terminal or
terminal emulator. See GFK-1186 for more information on the Station Manager.
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The PC Software Loader

The PC Software Loader is a separate software utility which updates the communications
software stored in “flash” memory in the Ethernet Interface. This utility is supplied with
any updates to the Ethernet Interface software.

How to Make the System Work

There are only a few simple tasks required to get your Ethernet Communications System
working. These tasks are addressed in detail later in this manual.

1. Install the Ethernet Interface into the Series 90-30 baseplate and connect it to the
network.

2. Configure the Ethernet Interface using Logicmaster 90 Configuration software or
CIMPLICITY Control.

3. Power up the Series 90-30 PLC, store the configuration, and power-up the PLC again.
4. Add COMMREQ functions in your ladder program if you need client capability.

The figure below illustrates these tasks:

a45695
Series 90-30 %
PLC 1
Ty
User supplied Ethernet Interface
IBM PC
——| compatible
—
% S—s—=
g] Programming/Configuration software
Install Install
Programming/Configuration software Interface in PLC
v Y
Use Configuration Connect Interface
package to create to Network
interface ‘
| Power—-up PLC |

Use programmer
package to program
COMMREQs to initiate
communications from
your Series 90-70 PLC*

»
-

| Power—up PLC again |

Fully
Operational
Interface

Y

* Optional if client capability is needed

Figure 1-2. The Main Tasks for Installing the Ethernet Interface
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Quick Guide to the Manual
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The table below breaks down the tasks shown in Figure 1-2 and identifies where in the

manual they are described.

Tasks

Where to go in the Manual

Installingthe Interface
Configuring the Interface

Powering-up the PLC

PING Application Connection Tests

PLC Ladder Programming(COMMREQ)

Troubleshooting the Interface on
the Network

Chapter 2. Installing the Ethernet Interface
Procedurel. Installing the Interface

Procedure?2. Configuring the Interface

Procedure3. \erifying Proper Power-Up
Operation of the Configured
Interface

Procedure4. Pingingthe TCP/IPInterfaces
on the Network

Chapter 3 ProgrammingCommunicationsRequests

Chapter 4. Troubleshooting

Chapter 1 Introduction

1-5




Chapter

Installing the Ethernet Interface

This chapter describes the basic features of the Ethernet Interface, its installation, config-
uration, and a procedure for its initial checkout on your Ethernet cable. The chapter first
provides a hardware overview of the Ethernet Interface. Itis then divided into four
Installation Procedures, each providing an overview of the procedure and then explain-
ing the detailed steps to be performed.

As you work through a procedure you may encounter references to the appendices and
other chapters in this manual. These references provide more detailed information
about the subject under discussion.

The installation procedures described in this chapter are listed below:

®  Procedure 1: Mounting the Ethernet Interface on the PLC Baseplate - Required
®  Procedure 2: Configuring the Ethernet Interface - Required

m  Procedure 3: Verifying Proper Power-Up of the Ethernet Interface - Required

®  Procedure 4. “Pinging” the Ethernet Interfaces on the Network - Optional
Some of the procedures require prior Ethernet cable plant design and installation.

By completing the Installation Procedures you will gain an understanding of the parts of
the network and how they fit together. You will also have confidence that your equip-
ment is working properly.

Ethernet Interface Hardware Overview

GFK-1084B

The Ethernet Interface is mounted on the Series 90-30 PLC baseplate. It is connected to
an Ethernet network via a user-provided transceiver cable and transceiver. The follow-
ing figure shows the layout of the Ethernet Interface.
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2-2
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|
v
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Figure 2-1. Ethernet Interface

The Ethernet Interface has several user-accessible elements.

a45481c

L

Four LEDs are located at the top of the board. The Restart button is located immediately
below the LEDs. The RS-232 serial port with the RJ-11 connector (similar to a modular
telephone connector) is the Station Manager port. The RS-485 serial port with the 15-pin
“D” connector located below the Station Manager port is the module’s Software Loader
port. The 14-pin AAUI connector, facing downward, is the Transceiver port.

The Restart button, Station Manager port, Software Loader port, MAC address label, and
serial number label are normally concealed by the front cover. Remove the front cover

to access them.

TCP/IPEthernetCommunicationsUser’s Manual - August1997
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Board Indicators

There are four LEDs on the Ethernet Interface: OK, LAN, SER, and STAT. Each of these
LEDs can be ON, OFF, BLINKING slow, or BLINKING fast. They indicate the state of the
Interface, traffic on the network port (LAN ONLINE LED), and that an exception event
has occurred.

All LEDs are briefly turned ON whenever the Restart button (described below) is re-
leased. This permits the operator to verify that all LEDs are operational.

See “Procedure 3. Verifying Proper Power-Up of the Ethernet Interface” for more LED
information.

Restart Button

The Restart button serves four functions: LED test, Restart, Restart and enter Software
Load state, and Restart and enter Maintenance state. These four functions behave simi-
larly in all states except for the Software Load state. While in this state, pressing the but-
ton will cause an immediate restart into the Operational state if the software in the
Ethernet Interface has not been corrupted or erased. If the software has been corrupted
or erased, pressing the button will cause an immediate restart back into the Software
Load state. The following text describes Restart button behavior while not in the Soft-
ware Load state.

Pressing the Restart button will disrupt communications.

LED Test: Any time the Restart button is released all the LEDs flash ON. The operator
should visually verify that all the LEDs go OFF and then ON at this time. Then the In-
terface performs either a restart, a restart and enter Software Load state, or a restart and
enter Maintenance state, depending on the duration that the operator depresses Restart.

Restart: Pressing the Restart button momentarily (less than 5 seconds) requests a restart
of the Ethernet Interface. When the Restart button is pressed, all LEDs go out. When it
is released, all LEDs flash ON, then power-up diagnostics run, and the software on the
Interface is restarted into the Operational state.

Restart and Enter Software Load State: Pressing and holding the Restart button for be-
tween 5 and 10 seconds forces a restart and requests entrance to the Software Load state.
A reload is used to install a software update into the module and is not part of normal
operation. When the Restart button is pressed, all LEDs go out. After 5 seconds have
elapsed, the STAT LED (bottom LED) comes ON, to indicate that the Ethernet Interface
will request areload. After the Restart button is released, all LEDs flash ON, then pow-
er-up diagnostics run, and the Ethernet Interface waits to be loaded with all LEDs blink-
ing in unison.

GFK-1084B Chapter 2 Installing the Ethernetinterface 2-3



Serial Ports

Notes

Reloading the Ethernet Interface requires the attachment of the PC
Software Loader to the Software Loader port and initiating a load with
the PC Software Loader. The PC Software Loader is a separate software
utility which updates the communications software in the Ethernet
Interface. This utility is supplied with any updates to the Ethernet
Interface software. See Appendix E for more information.

At any time before you initiate a load with the PC Software Loader, you
can restart the Ethernet Interface by pressing the Restart button.
Pressing this button will immediately cause the board to restart. If the
reload has been initiated, see Appendix E for more information.

Restart and Enter Maintenance State: Pressing and holding the Restart button for more
than 10 seconds forces a restart and requests entrance to the Maintenance state. Mainte-
nance state must be invoked to change Advanced Parameters. While in Maintenance
state, all Advanced Parameters revert to their default value. When the Restart button is
pressed, all LEDs go out. After 5 seconds, the STAT LED comes ON, then after 10 se-
conds have elapsed, the STAT and SER LEDs both come ON, to indicate that the Ether-
net Interface will request entry to the Maintenance state. After the Restart button is re-
leased, all LEDs flash ON then power-up diagnostics run and the Ethernet Interface
enters the Maintenance state.

Notes

In any case, any data being transferred by the Ethernet Interface at the
time of the Restart will be lost.

The Restart button is not operable during the diagnostic phase of
power-up. The Ethernet Interface is in diagnostic phase when the OK
LED is BLINKING fast and other LEDs are OFF.

There are two serial ports on the Ethernet Interface: the Station Manager port (port 1)
and the Software Loader port (port 2).

The Station Manager Port

The 6-pin, RJ-11 “phone jack”, RS-232 port is used to connect a terminal or terminal
emulator to access the Station Manager software on the Ethernet Interface. A cable is
needed to connect the terminal or emulator to the Ethernet Interface (see Appendix B,
Communications Ports Characteristics).

The Software Loader Port

The 15-pin, D-type, RS-485 port is used to connect to the PC Software Loader in case the
communications software in the Ethernet Interface needs to be updated. The
characteristics of this port are given in Appendix B, Communications Ports
Characteristics.

TCP/IPEthernetCommunicationsUser’s Manual - August1997 GFK-1084B



AAUI (Transceiver) Port

The 14-pin AAUI port provides the electrical and mechanical interface to the user-pro-
vided IEEE 802.3 transceiver cable, which connects the AAUI Port to an external Ether-
net-compatible transceiver (see Appendix B for the characteristics of the AAUI Port). The
external transceiver is directly connected to the Ethernet cable.

Default Station Address Label

The Default Station Address label lists the MAC address to be used by this Interface.

Serial Number Label

The Serial Number Label indicates the serial number of this Interface.

GFK-1084B Chapter 2 Installing the Ethernetinterface 2-5



Procedure 1: Installing the Ethernet Interface in the PLC

This section describes the physical mounting of the Ethernet Interface onto the Series
90-30 PLC baseplate. For information on the installation procedures for the baseplate,
Series 90-30 CPU, Power Supply, and other Series 90-30 modules, refer to GFK-0356,
Series 90-30 Programmable Controller Installation Manual.

Equipment Required to Perform the Installation Procedures

In addition to the Ethernet Interface, make sure you have the items listed below before
you begin.

m A Series 90-30 PLC CPU baseplate, or any Series 90-30 baseplate and a Series 90-30
CPU (version 5.03 or higher) with power supply.

®  Anoperating Logicmaster ™ 90-30 system release 6.0 or higher, or CIMPLICITY
Control (runs on a personal computer).

®  An Ethernet-compatible AAUI transceiver and Ethernet cables. (See Appendix B for
more information.)

m A serial cable for the Station Manager port on the Ethernet Interface (see Appendix
B). Optional

®  Aterminal or IBM-compatible personal computer equipped with terminal emulation
software. Optional

Note

If your installation requires CE Mark compliance, please refer to
GFK-1179, Installation Requirements for Conformance to Standards, shipped
with the PLC programming software, for additional guidelines.

Ethernet Interface Installation

Use the following instructions as a guide when inserting a module into a slot in a
baseplate. These instructions assume that the power suppy on the baseplate is to your
left.

Warning

Do not insert or remove modules with power applied. This could cause
the PLC to Stop, damage the module, or result in personal injury.

1. Be sure the Series 90-30 PLC baseplate power is OFF

2. Align the module with the desired base slot and connector. Tilt the module upwards
so that the top rear hook of the module engages the slot on baseplate.

3. Swing the module downward until the connectors mate and the lock-lever on the
bottom of the module snaps into place engaging the baseplate notch.
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Visually inspect the module to be sure that it is properly seated.
Remove the front cover of the Interface.

Connect the transceiver cable into the 14-pin AAUI Port of the Ethernet Interface.
Secure the cable. The other end of the transceiver cable should be connected to an
external IEEE 802.3 compatible transceiver which is attached to the Ethernet

network. Ifthe transceiver has a switch or jumper for SQE, it must be enabled. (Note:

The transceiver cable may be built-in to the transceiver or removable.)
Replace the front cover and restore power to the baseplate.

Use Logicmaster software, CIMPLICITY Control, or a Hand Held Programmer to
stop the CPU.

Continue with Procedure 2: Configuring the Ethernet Interface.

Note

An Ethernet Interface can be mounted on a CPU baseplate, an
expansion baseplate, or a remote baseplate. However, due to power
requirements, only two Ethernet Interfaces are permitted per baseplate.

Chapter 2 Installing the EthernetInterface
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Procedure 2a: Configuring the Ethernet Interface with
Logicmaster 90-30 Configuration Software

Before you can use the Ethernet Interface with the Series 90-30 PLC, you must configure

the Interface using Logicmaster ™ 90-30 configuration software or CIMPLICITY® Con-
trol (see Procedure 2b for configuring using CIMPLICITY Control). The Logicmaster

90-30 configuration software allows you to specify the modules and 170 that will reside
in your Series 90-30 PLC rack(s). The Hand Held Programmer may not be used to con-

figure the Interface.

For the Ethernet Interface specifically, the configuration software allows you to:

m  Define the status address of the Ethernet Interface

m  Assignthe IP Address for the Ethernet Interface, and optionally the Subnet Mask

and the Gateway Address.

m  Configure the serial ports (optional).

To configure the Ethernet Interface, access the 1/0 Configuration rack screen in the

Logicmaster 90-30 Configuration Package, and do the following:

1. Move the cursor to the desired rack and slot location. The slot may be either

unconfigured or previously configured.

|ECS3 |COPY  |REF UU [DELETE |UNDEL | I

| |
30 iofiseniusle s  [erckselfcomm Ji  [other & Mezoon |

RACK [

PUR321| CPU331

PS 1 2 | 3 | 4 | 5 6 | 7 8 |
============Pillle RAMMED CONFIGURAT 0N ==

OFFLINE]
C: \LMIB\TEST1 PRG: TEST1
REPLACE

CONFIG UALID

2. Press the Communications softkey, i.e., Comm (F6). Your screen display will change

to the one shown on the following page.

TCP/IPEthernetCommunicationsUser’s Manual - August1997
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| | | | | | | | | |
1 othnetfeseriall B K E  Eeero I

>
SERIES 98-38 MODULE IN RACK [ SLOT
SOFTWARE CONFIGURATION

SLOT Catalog #:
2

OFFLINE
C:\LMIB\TEST1 PRG: TEST1 CONFIG UALID
REPLACE

3. Press ethnet (F2). Your screen display will change to the one shown below.

| | | | | | | | | |
1 othnetfeserialll 0k E Eeeo I

>
SERIES 98-38 MODULE IN RACK [ SLOT
SOFTWARE CONFIGURATION

SLOT Catalog #:
4

CATALOG 1t DESCRIPTION TYPE
1 IC693CMM3Z1  ETHERNET INTERFACE ETHNET

<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >
<< PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREVIOUS PAGE  >>|

OFFLINE
C:\LMIB\TEST1 PRG: TEST1 CONFIG UALID
REPLACE

4. Press Enter to select the Ethernet Interface. You will then see the screen shown on
the following page.
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[reck | | | | | | | | |
1 othnetfeserialll £ K K Ok [Eero L
>
SERIES 98-38 MODULE IN RACK [ SLOT
SOFTWARE CONFIGURATION
SLOT Catalog #: [[EEMILEFS1 ETHERNET INTERFACE
4
CMM321
Config Mode ¢ TCP/IP
ETHNET Status Address : ~18e01
Status Length : 88
IP Address 8.0.08.0
Subnet Mask 8.0.0.0
Gateway IP Address 0.0.0.0
Name Server IP Address 0.08.8.8
Note: Default IP Address (6.0.8.8) requires a network BOOTP server
<< More Config Data Exists: PgDn for Next Page, PgUp for Previous Page >>
OFFLINE
C: \LMIB\TEST1 PRG: TEST1 CONFIG UALID
REPLACE

Configuration Mode: This is currently fixedasTCP/IP

Status Address: The Status Address is the location of the LAN Interface Status (LIS) bits
(16 bits) and the Channel Status bits (64 bits). The Channel Status bits are always located
immediately following the LAN Interface Status bits.

Note

Do not use the 80-bits assigned to the LIS bits and Channel Status bits
for other purposes or your data will be overwritten.

Status Length: This is fixed at 80 bits (the sum of the LIS bits and the Channel Status
bits).

IP Address, Subnet Mask, Gateway Address, and Name Server IP Address: The values for
the IP Address, Subnet Mask, and Gateway Address should be assigned by the person in
charge of your network (the network administrator). TCP/IP network administrators are
familiar with these parameters. It is important that these parameters are correct, other-
wise the Ethernet Interface may be unable to communicate on the network and/or net-
work operation may be corrupted. It is especially important that each node on the net-
work is assigned a unique IP address.
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However, if you have no network administrator and a simple isolated network with no
gateways, you can use the following range of values for the assignment of local IP ad-
dresses:

3.0.0.1 FirstPLC

3.0.0.2 Second PLC

3.0.0.3 Third PLC

3.0.0.255 Logicmaster TCP or host

Also, on an isolated network, the Subnet Mask, Gateway IP address, and Name Server IP
address can all be 0.0.0.0. (The Name Server IP address is not currently used and is
reserved for future use.)

Note

Ifthe isolated network is ever connected to another network, the IP
addresses 3.0.0.1through 3.0.0.255 must not be used and the Subnet Mask
and Gateway IP address must be assigned by the Network Administrator
The IP addresses must be assigned so that they are compatible with the
connected network. Refer to Appendix C for more information on
addressing.

See also the section “Determining If an IP Address Has Already Been
Used” in Procedure 4.

5. Optionally, after you have assigned the IP address, etc., press Page Down to display

the following screen.

| | | | | | | | | |
1 othnetfeserialll 0k E Eeeo I

>
SERIES 98-38 MODULE IN RACK [ SLOT
SOFTWARE CONFIGURATION
SLOT Catalog #: [[EEMINEFS] ETHERNET INTERFACE
2

CMM321
—————————————— PORT CONFIGURATION -———————————————
ETHNET —— Station Mgr Port —— -- S/U Load Port —

Data Rate : 9608 Data Rate : 19208

Parity : NONE Parity : 0DD

Stop Bits : 1 Stop Bits : 1

Flouw Contrl: NONE Flouw Contrl: NONE

TurnA Delay: NONE Turnf Delay: NONE

Timeout . LONG Timeout : LONG

<< More Config Data Exists: PgDn for Next Page, PgUp for Previous Page >>

OFFLINE
C:\LMIB\TEST1 PRG: TEST1 CONFIG UALID
REPLACE
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The Logicmaster 90-30 Configurator also allows you to optionally configure the Data
Rate, Parity, Stop Bits, Flow Control, Turn-around Delay, and Timeout for each of the two
serial ports (Station Manager Port and Software Loader Port. The defaults for both ports
are shown on the previous screen.

Data Rate: Data rate (bits per second or bps) for the port. Choices are 300, 600, 1200,
2400, 4800, 9600+, or 19200* .

Parity: Type of parity to be used for the port. Choices are NONE, EVEN, or ODD*
Stop Bits: Enter the number of stop bits. Choices are 1* 1 or 2.

Flow Control: Type of flow control to be used for the port. Choices are HARDWAREr
NONE¥.

Turnaround Delay: Turnaround delay time to be used for the port. Choices are NONE*,
10 ms, 100 ms, or 500 ms .

Timeout: Length of timeouts used for the port. Choices are LONG*,
MEDIUM SHORTor NONE

* Default selection for the Software Loader Port.
t Default selection for the Station Manager Port

6. Press the Escape key to return to the rack display. Press Escape again to save the
configuration to disk.

7. Power up the PLC. (See Procedure 3 to verify proper power-up of the Ethernet
Interface.)

8. Store the configuration to the PLC via the built-in serial port on the power supply.

Refer to GFK-0466, Logicmaster 90 Series 90-30/20/Micro Programming Software User’s
Manual for more information on configuring the Ethernet Interface using Logicmaster
90-30 software.
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Procedure 2b: Configuring the Ethernet Interface using
CIMPLICITY Control

Before you can use the Ethernet Interface with the Series 90-30 PLC, you must configure
the Interface using CIMPLCITY® Control or Logicmaster ™ 90-30 configuration soft-
ware. The CIMPLICITY Control software allows you to specify the modules and I/O
that will reside in your Series 90-30 PLC rack(s). The Hand Held Programmer can not be
used to configure the Ethernet Interface.

To configure the Ethernet Interface in CIMPLICITY Control, do the following:

1. From the Browser, double-click the 90-30 Rack System—Local Rack icon. The Local
Rack Window will appear:

Rack yslem Loc:

2. Click the tab corresponding to the desired rack.

3. Click the desired slot, press the right mouse button, and choose Add Module from
the menu. (If the slot already contains a module, choose Replace Module.) The
Module Catalog dialog box will appear:

dule Catalog

Genius® Communications Module
IC633CMM302 Enhanced Genius® Communications Module
IC693CMM311 Communications Coprocessor

M {Ethemet Interface
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4. Inthe Module Catalog dialog box, click the Communications tab, select
IC693CMM321 Ethernet Interface, then click the OK button. The Parameters dialog
box will appear:

tatus Reference Type: %100001

tatus Length: 80
0.0.00
ubnet Mask: 0.0.0.0

5. This dialog box will allow you to edit the module’s parameters. To edit a parameter
value, click in the appropriate Values field. The details of the Settings tab are as
follows:

o Configuration Mode: This is currently fixed as TCP/IP.

o Status Reference Type: The Status Reference Type is the location of the LAN
Interface Status (LIS) bits (16 bits) and the Channel Status bits (64 bits). The
Channel Status bits are always located immediately following the LAN Interface
Status bits. The default is the next available %I address.

Note

Do not use the 80-bits assigned to the LIS bits and Channel Status bits
for other purposes or your data will be overwritten.

e Status Length: This is fixed at 80 bits (the sum of the LIS bits and the Channel
Status bits).

o |P Address, Subnet Mask, Gateway IP Address, and Name Server IP Address:
The values for the IP Address, Subnet Mask, and Gateway Address should be
assigned by the person in charge of your network (the network administrator).
TCP/IP network administrators are familiar with these parameters. It is
important that these parameters are correct; otherwise, the Ethernet Interface
may be unable to communicate on the network and/or network operation may
be corrupted. It is especially important that each node on the network is
assigned a unique IP address.

However, if you have no network administrator and are using a simple isolated
network with no gateways, you can use the following range of values for the
assignment of local IP addresses:

TCP/IP Ethernet Communications User's Manual - August 1997 GFK-1084B
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3.0.0.1 FirstPLC

3.0.0.2 Second PLC

3.0.0.3 Third PLC

3.0.0.255 Logicmaster TCP or host

On an isolated network, the Subnet Mask, Gateway IP address, and Name Server
IP address can all be 0.0.0.0.

Note

Iftheisolated network is ever connected to another network, the IP
addresses 3.0.0.1through 3.0.0.255 must not be used and the Subnet Mask
and Gateway IP address must be assigned by the Network Administrator
The IP addresses must be assigned so that they are compatible with the
connected network. Refer to Appendix C for more information on
addressing.

See also the section “Determining If an IP Address Has Already Been
Used” in Procedure 4.

Converter: Allows you to account for the power consumption added by a serial
port converter (measured in watts). Choices are 0, 0.500, and 0.600.

AAUI Transceiver: Allows you to account for the power consumption added by
the AAUI Transceiver attached to the Ethernet module (measured in watts). The
valid range is 0.250 to 1.75.

6. Optionally, after you have completed the Settings tab, you can configure parameters
for the Station Manager and Software Load ports by clicking the appropriate tab.
The details of the parameter settings for these ports are as follows:

Data Rate: Data rate (bits per second or bps) for the port. Choices are 1200,
2400, 4800, 9600+, or 19200*.

Parity: Type of parity to be used for the port. Choices are Nonet, Even, or
Odd*.

Stop Bits: Enter the number of stop bits. Choices are 1*f or 2.

Flow Control: Type of flow control to be used for the port. Choices are
Hardware or None*t.

Turnaround Delay: Turnaround delay time to be used for the port. Choices are
None* ¥, 10 ms, 100 ms, or 500 ms.

Timeout: Length of timeouts used for the port. Choices are Long*t, Medium,
Short, or None.

* Default selection for the Software Loader Port.
T Default selection for the Station Manager Port

7. If you want to assign variable names to specific points on the Ethernet card, click the
Point Reference tab. To assign a variable to a point, double-click the reference
address you want. The Insert Variable dialog box will appear, which will allow you to
fill in a variable name and description.
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8. If you want to view the power consumption of this module, click the Power
Consumption tab. After you have configured all of the module’s applicable

parameters, click the OK button. The module will now appear in the selected slot:

Refer to GFK—1295, Using CIMPLICITY Control, for more information on using
CIMPLICITY Control 90-30 software.

AVl LA 22 1 IO 7U-JU SUILL
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Procedure 3: Verifying Proper Power-Up of the Ethernet Interface

Powering-up the Ethernet Interface

After configuring the Interface as explained in Procedure 2, follow the procedure below
to verify that the Ethernet Interface is operating correctly.

1.  Turn power OFF to the PLC for 3-5 seconds, then turn the power back ON. This
will initiate a series of diagnostic tests.

The OK LED will blink indicating the progress of power-up.

2. The LEDs will have the following pattern upon successful power-up. At this time
the Ethernet Interface is fully operational and on-line.

LED Ethernet Interface Online
OK ® (On)

LAN @/>k (On/Taffic)

SER Q (Off)

STAT ® (On)

If STAT LED is OFF, check the PLC Fault Table. Alternatively,
use the Station Manager LOG command as explainedin
GFK-1186, TCP/IPEthernetCommunicationsStation Manager
Manual

Problems During Power-up

If a problem is detected during power-up, the Ethernet Interface may not transition di-
rectly to the Operational State. If the Interface does not transistion to Operational, check
the LED pattern on the Interface and refer to Figure 2-2 to find out where the Interface
stopped. Refer to Table 2-1 for corrective actions.
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The Ethernet Interface is initialized by

— Powering-up the PLC
Q Ethernet Interface — Storing a new configuration to the PLC with changes for the Ethernet Interface
Q Initializing - Pressing the Restart button
Q (approx. 10 seconds) — Issuing a Station Manager RESTART, LOAD, or MAINT command

— Internal System Error occurring when Interface is Operational

A

Hardware
Failure

Diagnostics
Pass?

Load Load Request Caused By

Request or — Restart Pushbutton pushed for 5-10 seconds
Software — Station Manager LOAD command issued
Corrupted? — Detection of corrupt software

C
Waiting for
Configuration from
PLC CPU
(max. 2 minutes)

000 »

Waiting for IP Address Caused By

D

* — Not configuring Interface using Logicmaster 90
C -, — Configuring Interface with IP address = 0.0.0.0
- @/ Waltlng for — New CPU with no configuration
IP address = . ’ )
0.0.0.0 Q IP Address — CPU failure to communicate with Interface

Continue to Maintenance or Operational Caused By

— IP address received from network BOOTP server
— |P address entered by BOOTP Station Manager command

IP Address Received

Maintenance Request Caused By

Maintenance .jfko i — Restart Pushbutton pushed for more than 10 seconds
Request or Maintenance — Station Manager MAINT command issued
Fatal System bay — Fatal System Error while in Operational State forced

(_JO) arestart

Error?

Symbols

Maintenance
The LEDs are labeled from top to bottom as follows:

— Client and server capability disabled

® — Uses default Advanced Parameters S-I\(N
SER
O/ Operational STAT
Q The symbols used for the LEDs are defined as follows:
(28
Q = OFF
® = ON
Operational ¥¢ = Slow Blink; multiple slow blinking LEDs
— Full support for client and server capability blink in unison
— Uses user defined Advanced Parameters X = Fast Blink

k= Traffic (blinks when there is traffic on the line)

The process symbols are defined as follows:
D = Temporary condition; requires no intervention
0: Decision point during power-up

o: Interface State; normally the Interface remains|
in a State unless there is user intervention

Figure 2-2. States of the Ethernet Interface
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Table 2-1. Problems During Power-Up
LED Pattern Where Stopped PossibleCause Corrective Actions

Q OK (Off) A Fatal Hardware Error. = Make sure the PLC has power.

QO LAN (Off) m Examine PLC Fault Table for clues.*

Q SER (Off) Hardware m Recheckconfiguration.

Q STAT(Off) Failure m Power off baseplate, inspect the
Interface for loose components,
reseat the Interface, and Restart.

m Try adifferent slot.
m |f the problem persists, replace the
Interface or PLC hardware.

% OK (Slowblink) B m Restartbutton pressed = Connect a PC Software Loader and

%* LAN (Slowblink) for 5-10 seconds. load new software. See Appendix

* SER (Slowblink) Software m Station Manager LOAD E.

Y% STAT (Slowblink) Loader commandissued. m Cycle power or press Restart
button again for less than 5 seconds

All LEDs blink in unison. = Software corrupt. to restart the Interface and clear the
load request.

% OK (Slowblink) C m Did not configure slot. ® Use configuration softwareto

O LAN (Off) = New CPU with no configure the Interface then store

O SER (Off) Waitingfor configuration. the configuration to -thfa PLC CPU.

Q STAT(Off) Configuration | (Condition can lastamaxi- | ™ Make sure Interface is in the correct

fromPLC mum of 2 minutes.) sloton the baseplate.
= Power cycle the PLC.
= PLCIinSTOP/FAULT m Clear faults and reset Interface.
% OK (Slowblink) D Interface’s IP address has m Configure the Interface with a
@/:/£) LAN (On/Taffic/Off) not been configured or has non-zero IP address.

Q SER (Off/Slowblink) | \waiting for IP been configuredas0.0.00. | g jse 3 BOOTP serverto provide

% STAT (Slowblink) Address Interface with a non-zero IP
address.

OKand STAT blink in unison.
% OK (Slowblink) E m Restartbutton pressed = |f you did not intend to enter

@/:/) LAN (On/Taffic/ Off)
% SER (Slowblink)
/) STAT (On/Off)

OKand SER blinkin unison.

Maintenance

for more than 10
seconds.

m StationManager MAINT
commandissued.

m Internal System Error
when Interface was
Operational caused a
restart and entrance into
Maintenance.

Maintenance press the Restart
button for less than 5 seconds. This
clears the Maintenance request.

m Examine PLC Fault Table for clues.*

m |f you need to use the Station
Manager to troubleshoot a
problem, see GFK-1186,TCP/IP
Ethernet Communications Station
Manager Manual.

® OK (On)
®/:</3 LAN (On/Taffic/Off)
O SER (Off)
®/) STAT (On/Off)

F

Operational

If the LAN LED is Off, the

problem may be:

m Transceivernot
connected to Interface or
tranceiver not connected
to Ethernet cable or bad
transceiver

= Network cable not
terminated properly.

m SQE not enabled on
transceiver

If the STAT LED is Off, an
exception condition has oc-
curred.

m Connect cable and transceiver
properly. Replace transceiver.

m Terminate network cable properly.

m Set SQE ON on transceiver in
accordwithmanufacturer’s
instructions.

m Examine PLC Fault Table to find
out why the STAT LED is Off. *

GFK-1084B

* |dentify the PLC fault message using Logicmaster 90 or CIMPLICITY Control then refer to Table 4-1 in Chapter 4,
Troubleshooting, forcorrectiveactions.
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Procedure 4: Pinging TCP/IP Ethernet Interfaces on the Network

PING (Packet InterNet Grouper) is the name of a program used on TCP/IP networks to
test reachability of destinations by sending them an ICMP echo request message and
waiting for a reply. Most nodes on TCP/IP networks, including the Series 90-30 Ethernet
Interface, implement a PING command.

The user should ping each installed Ethernet Interface. When the Ethernet Interface re-
sponds to the ping, it verifies that the interface is operational and configured properly.
Specifically it verifies that acceptable TCP/IP configuration information has been stored
to the Interface.

Pinging the Interface from a UNIX host or a PC Running TCP/IP
Software

The ping can be executed from a UNIX™ host or PC running TCP/IP(sincemostTCP/I1P
communications software provides a ping command) or from another Ethernet Interface.
When using a PC or UNIX host, the user can refer to the documentation for the ping com-
mand, but in general all that is required is the IP address of the remote host as a parameter
to the ping command. For example, at the command prompt type:

ping 3.0.0.1

Determining If an IP Address Has Already Been Used

It is very important not to duplicate IP addresses. To determine if you have configured your
Ethernet Interface with the same IP address as another node:

1. Disconnect your Interface from the LAN.

2. Ping the disconnected Interface’s IP address. If you get an answer to the ping, then
the chosen IP address is already in use by another node. You must correct this
situation by assigning unique IP addresses.
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Chapter | Programming Communications Requests

This chapter describes how to program PLC to PLC communications over the Ethernet
Network. Details of the COMMREQ function and the Channel commands are pres-
ented here. The chapter is divided into 5 sections:

m  Section 1: The Communications Request

m  Section 2: The COMMREQ Function Block and Command Block
m  Section 3: Channel Commands

m  Section 4: Status Data

m  Section 5: Controlling Communications in the Ladder Program

Note

This chapter applies only to PLCs being used as client PLCs to initiate
communications. No programming is required for server operation.
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Section 1: The Communications Request

“Communications Request” is a term used to describe all the user elements required for
correctly initiating Channel Commands from a Series 90 PLC. This section describes the
elements of the Communications Request.

No programming of Communications Requests is required for PLCs acting as servers
which are merely targets of other systems’ requests but do not themselves initiate re-

quests.

Structure of the Communications Request

3-2

The Communications Request is made up of the following elements.

m  The COMMREQ Function Block (ladder instruction)
®  The COMMREQ Command Block

®  The Channel Command

®m  Status Data (COMMREQ Status word, LAN Interface Status and Channel Status

bits)

®  The logic program controlling execution of the COMMREQ Function Block

The figure below illustrates the relationship of these elements:

CONTROL
LOGIC

INITIATES
COMMREQ
FUNCTION

BLOCK

COMMREQ
FUNCTION BLOCK

INPUTS
AND
OUTPUTS
FOR COMMREQ
FUNCTION

COMMREQ
COMMAND BLOCK

COMMAND
BLOCK
POINTER

COMMREQ
STATUS

COMMREQ
STATUS WORD

WORD
POINTER

DETAILS
OF THE
CHANNEL
COMMAND

p  STATUS
CODES

STATUS BITS

LAN INTERFACE STATUS
AND CHANNEL STATUS
BITS

Figure 3-1. Elements of the Communications Request
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COMMREQ FunctionBlock

The COMMREQ Function Block is the ladder instruction that triggers the execution of
the Channel Command. In the COMMREQ Function Block, you specify the rack and
slot location of the Ethernet Interface and a pointer to a location in memory that con-
tains the Command Block. There is also a fault output on the COMMREQ Function
Block that indicates certain programming errors. See Section 2 for details.

COMMREQ Command Block

The COMMREQ Command Block is a structure that contains information about the
Channel Command to be executed. The Command Block consists of two parts:

Common Area - includes a pointer to the COMMREQ Status word (CRS word)
Data Block Area - describes the Channel Command to be executed.

When the COMMREQ function is initiated, the Command Block is transferred to the
Ethernet Interface for action.

See Section 2 for a description of the common area of the Command Block and Section 3
for details on the Data Block area and Channel Commands.

Channel Commands

The Channel Commands are a set of client PLC commands used to communicate with a
server PLC.

Advantages of Channel Commands

The advantage of Channel Commands is their ability to establish a channel to execute
multiple periodic reads or writes-with a single initiation of a COMMREQ function. A
Channel Command can also be used to execute a single read or write.

Up to 16 channels (humbered 1-16) can be established by a client PLC. The channel
number is specified in the Command Block for the Channel Command. The channel can
be monitored using the Channel Status bits and the Detailed Channel Status words.

See Section 3 for more information.
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Status Data

There are several types of status available to the client PLC logic program.

LAN Interface Status Bits (LIS Bits): The LIS bits comprise bits 1-16 of an 80-bit status area.
The location of this 80-bit status area is assigned using the Logicmaster 90 Configuration
Package or CIMPLICITY Control in the “Status Address” field. The LIS bits contain
information on the status of the Local Area Network (LAN) and the Ethernet Interface
itself. See Section 4 for more information.

Channel Status Bits: The Channel Status bits comprise bits 17-80 (64 bits) of the status
indication area. The first 32 bits consist of an error bit and a data transfer bit for each of the
16 channels that can be established. The last 32 bits are reserved for future use and set to
zero by the Ethernet Interface. See Section 4 for more information.

COMMREQ Status Word (CRS Word): The 16-bit CRS word will receive the initial status
of the communication request. The location of the CRS word is assigned for each
COMMREQ function in the COMMREQ Command Block. See Section 4 for more
information.

Detailed Channel Status Words (DCS Words): This detailed status data is retrieved for a
particular channel using the Retrieve Detailed Channel Status Command. See Section 3
for information on the command and Section 4 for the contents and format of the
retrieved channel status.

FT Output of the COMMREQ Function Block: This output indicates that the PLC CPU
detected errors in the COMMREQ Function Block and/or Command Block and did not
pass the Command Block to the Ethernet Interface. See Section 4 for details.

The Logic Program Controlling Execution of the COMMREQ

3-4

FunctionBlock

Care must be taken in developing the logic that controls the execution of the COMMREQ
function. The COMMREQ function must be initiated by a one-shot to prevent the
COMMREQ from being executed repeatedly each CPU scan, as this will overrun the
capability of the Ethernet Interface and possibly require a manual restart. Checking
certain status bits before initiating a COMMREQ function is also important. In particular,
the LAN Interface OK bit should be used as an interlock to prevent execution of the
COMMREQ function when the Ethernet Interface is not operational.

See Section 5 and Appendix D for tips on developing your program.
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Operation of the Communications Request

The figure and text below explains how a Communications Request is executed. The
figure specifically illustrates the operation of an Establish Read Channel Command.

Domain of a TCP connection

Domain of a channel \ Domain of a remote server
r ) N 4 N
Client Client
Series 90-70 Ethernet Server Server
PLC CPU Backplane Interface LAN Ethernet Interface ~ Backplane CPU

Power flows to COMMREQ
in ladder program

Command Block sent to

Interface > Verify
Command Block
and set up channel
to server PLC

Read Request —gp Read Request —9»=
<4 Data
<4 Data
<4 Data
Data -
-4~ Return COMMREQ
Status (CRS) Word
COMMREQ _q to CPU
Status Word
<& pylse Data Transfer bit
Data Transfer g
pulse received
Read Request — Read Request —9»~
<4 Data
<4 Data
4 Dy
Data -
& pylse Data Transfer bit
Data Transfer
pulse received
Read Request —pp-
4 Read Request —9»
- <4 Data
4 Do Data
Data - )
-&- Ppulse Data Transfer bit

Data Transfer qq—
pulse received

Figure 3-2. Operation of the Communications Request for an Establish Read Channel-
Command

1. A Communications Request begins when there is power flow to a COMMREQ func-
tion in the client PLC. At this time, the Command Block data is sent from the PLC
CPU to the Ethernet Interface.

2. For the Establish Read Channel Channel command, the COMMREQ Status word
(CRS word) is returned immediately if the Command Block is invalid. If the syntax is
correct, then the CRS word is returned after the first significant event: upon failure to
establish a channel correctly and in a timely manner or upon the first successful trans-
fer of data.

Once the channel is successfully set up to the server PLC, the Ethernet Interface
performs the periodic reads as specified in the Command Block.
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Section 2: The COMMREQ Function Block and Command Block

This section describes the programming structures common to all Communications
Requests: the COMMREQ Function Block and the Command Block.

The COMMREQ FunctionBlock

The Communications Request is triggered when the logic program passes power to the

COMMREQ Function Block. For the Series 90-30 PLC, the COMMREQ Function Block

has four inputs and two outputs:

(Enable)

(Command Block Pointer)

(Rack/SlotLocationof
the Ethernet Interface)

(Alwayszero)

00000000 -

COMM
REQ

- | IN FT — Function Faulted(logic)

- SYSID

TASK

Each of the inputs and the output are discussed in detail below. It is important to under-

stand that the Command Block pointer points to the location in memory you are using

for the Command Block.

Enable: Control logic for activating the COMMREQ Function Block. See Section 5 and

Appendix D for tips on developing your program.

IN: The location of the Command Block. It may be any valid address within a word-ori-
ented area of memory (%R, %Al, %AQ, %P, or %L).

SYSID: A hexadecimal value that gives the rack (high byte) and slot (low byte) location

of the Ethernet Interface.

Examples:
Rack Slot Hex Word Value
0 4 0004h
3 4 0304h
2 9 0209h
4 2 0402h
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TASK: This must always be set to zero for the Ethernet Interface

Caution

Enteringanumber other than zero for TASK may cause the EthernetInterface to
fail.

FT Output: The FT output is set if the PLC (rather than the Ethernet Interface) detects
that the COMMREQ fails. In this case, the other status indicators are not updated for
this COMMREQ. See Section 3 for more information.

The COMMREQ Command Block

GFK-1084B

When the COMMREQ function is initiated, the Command Block is sent from the PLC
CPU to the Ethernet Interface. The Command Block contains the details of a Channel
Command to be performed by the Interface.

The address in CPU memory of the Command Block is specified by the IN input of the
COMMREQ Function Block. This address may be in any word-oriented area of memory
(%R, %Al, or %AQ). The Command Block is set up using an appropriate programming
instruction (the BLOCK MOVE Function Block is recommended).

The Command Block has the following structure:

Word 1 Data Block Length (words)

Word 2 WAIT/NOWAIT Flag =0

Word 3 CRS Word Pointer Memory Type

Word 4 CRS Word Pointer Offset

Word 5 Reserved

Word 6 Reserved

Words 7 and up | Data Block (Channel Command Details)

When entering information for the Command Block, refer to these definitions:

(Word 1) Data Block Length: This is the length in words of the Data Block portion of the
Command Block. The Data Block portion starts at Word 7 of the Command Block. The
length is measured from the beginning of the Data Block at Word 7, not from the begin-
ning of the Command Block. The correct value for each command, and the associated
length of each command, is specified in Section 3.

(Word 2) WAIT/NOWAIT Flag: This flag must be set to zero for TCP/IP Ethernet Commu-
nications.
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COMMREQ Status Word: The Ethernet Interface updates the CRS word to show success
or failure of the command. Command words 3 and 4 specify the PLC memory location
of the CRS word.

(Word 3) COMMREQ Status Word Pointer Memory Type: This word specifies the memory
type for the CRS word. The memory types are listed in the table below.

Type Value Value Description
(Decimal) (Hex.)
%R 8 08h Register memory (word mode)
%Al 10 0Ah Analog input memory (word mode)
%AQ 12 0Ch Analog output memory (word mode)
%I 16 10h Discrete input memory (byte mode)
70 46h Discrete input memory (bit mode)
%Q 18 12h Discrete output memory (byte mode)
72 48h Discrete output memory (bit mode)
%T 20 14h Discrete temporary memory (byte mode)
74 4Ah Discrete temporary memory (bit mode)
%M 22 16h Discrete momentary internal memory (byte mode)
76 4Ch Discrete momentary internal memory (bit mode)
%G 56 38h Discrete global data table (byte mode)
86 56h Discrete global data table (bit mode)

(Word 4) COMMREQ Status Word Pointer Offset: This word contains the offset within
the memory type selected. The statusword pointer offsetisazero-basednumber. For ex-
ample, if you want %R1 as the location of the CRS word, you must specify a zero for the
offset. The offset for %R100 would be 99. Note, however, that this is the only zero-
based field in the Channel commands.

For information on the contents of the COMMREQ Status word, see Section 4.
(Word 5): Reserved. Set to zero.
(Word 6): Reserved. Set to zero.

(Words 7 and up) Data Block: The Data Block defines the Channel command to be per-
formed. For information on how to fill in the Channel command information, see Sec-
tion 3.

TCP/IPEthernetCommunicationsUser’s Manual - August1997 GFK-1084B



Section 3: Channel Commands

This section describes the Channel Commands. A detailed description and example of
each channel command is included. There are five Channel Commands.

Establish Read Channel
Establish Write Channel
Send Information Report

Abort Channel

o &~ w DdoE

Retrieve Detailed Channel Status
Establishing a Channel

The Ethernet Interface transfers data to or from another PLC using achannel. There are
two channel commands for transferring data between PLCs.

m  Establish Read Channel
m  Establish Write Channel

The Ethernet Interface also transfers data to a host, another computer on the network,
which is running Host Communications Toolkit (HCT) software. There is one channel
command for transferring data to a host computer.

®  Send Information Report

These Channel Commands are based on the concept of periodic data transfers. The
client (local) PLC uses a single COMMREQ function to establish a channel (connection)
to a server (remote) PLC and to request that specific data be periodically transferred
between the PLCs.

Note

To simplify the discussion of the Command Blocks, we make the
assumption that the operator/programmer is local to the client PLC and
the server is remote from this operator/programmer.

The Ethernet Interface automatically manages the establishment of communications and
the periodic data transfer. Parameters in the Command Block specify the frequency and
direction of the transfer, and the memory locations in the client and server to be used in
the transfer.

Aborting and Re-tasking a Channel
There are four ways a channel can be aborted.
1. When the PLC CPU is stopped, all channels in use are aborted.
2. Achannel (or all channels) can be aborted by issuing an Abort Channel command.

3. Achannel in use can be re-tasked by issuing an establish command for its channel
number. This aborts the previous channel operation and then performs the new
channel operation.

4. A channel is also automatically aborted if a fatal error occurs.
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Retrieving Detailed Status on the Channel

Asdiscussed before, there are several forms of status available to the ladder program.
These are all discussed in Section 4. One form of status is obtained through the Retrieve
Detailed Channel Status (RDCS) command described later in this section.

Specifying a Network Address

Allestablish commands must identify the remote server device with which data will be
transferred. The remote device may be specified in two ways: By IP address, or by a
name previously defined with the proper IP address. Examples of each network address
type are provided for all establish commands. (For further information on the use of
network address names, see Appendix F)
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EstablishRead Channel (2003)

The Establish Read Channel Command requests that a channel be associated with a
remote PLC and that data from the remote PLC be transferred (periodically) to the local
PLC. The Command Block specifies the period, the number of reads from the remote to
perform, and the timeout allowed in waiting for each transfer to complete. The first
read is performed immediately, regardless of the period specified.

Thetermlocal PLC is
used here to identify the
clientPLC-thePLC

thatinitiatesthe
communications
request.

Theterm remotePLC
is used here to identify
the serverPLC-the
PLC that respondsto

the request.

GFK-1084B

Example 1 Command Block-Basic Example

Establish a channel (channel 5) to a remote PLC at IP address 3.0.0.1. Return the

COMMREQ Status word to %R10. Read remote PLC registers %R50-%R57 to local PLC
registers %R100-%R107. Repeat the read 10 times once every 7 seconds with a timeout
of 500 ms for each read.

Dec (Hex)
Word 1 00017 (0011) Length of Channel Command Data Block (17 - 25 words)
Word 2 00000 (0000) Always 0 (no-wait mode request)
Word 3 00008 (0008) Memory type of CRS word (%R)
Word 4 00009 (0009) CRS word address minus 1 (%R10)*
Word 5 00000 (0000) Reserved
Word 6 00000 (0000) Reserved
Word 7 02003 (07d3) Establish Read Channel Command number
Word 8 00005 (0005) Channel number (5)
Word 9 00010 (000A) Number of read repetitions (read 10 times)
Word 10 00003 (0003) Time unit for read period (3=seconds)
Word 11 00007 (0007) Number of time units for read period (every 7 seconds)
Word 12 00050 (0032) Timeout for each read (500 ms)
Word 13 00008 (0008) Local PLC - Memory type at which to store data (%R)
Word 14 00100 (0064) Local PLC - Starting address at which to store data (%R100)
Word 15 00008 (0008) Remote PLC - Memory type from which to read data (%R)
Word 16 00050 (0032) Remote PLC - Starting address from which to read data (%R50)
Word 17 00008 (0008) Remote PLC - Number of memory units (8 registers)
Word 18 00001 (0001) Remote PLC - Network address type (IP Address)
Word 19 00004 (0004) Remote PLC - Network address length in words (4)
Word 20 00003 (0003) Remote PLC - Register 1 of IP address (3)
Word 21 00000 (0000) Remote PLC - Register 2 of IP address (0)
Word 22 00000 (0000) Remote PLC - Register 3 of IP address (0)
Word 23 00001 (0001) Remote PLC - Register 4 of IP address (1)
Word 24 - 27 Remote PLC - Program Name (needed for access to remote %P
or %L) (zero terminated and padded)
Word 28 - 31 Remote PLC - Program Block (needed for access to remote %L)

(zero terminated and padded)

* Word 4 (CRS word address) is the only zero-based address in the Command Block.
Only this address requires subtracting 1 from the intended address.

(Word 7) Channel Command Number: Word 7 requests that a read channel be set up. If
the command is processed successfully, it will result in attempting the specified number
of transfers from the server to the client.
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AChannel Command

set up to issue asingle
read can have only one
pending readtransfer.

3-12

(Word 8) Channel Number: Word 8 specifies the channel to be used for the read. This value
must be in the range of 1 to 16. If the channel is out of range, a command error indication
will be placed in the COMMREQ Status word. If the channel number is the same as a
channel already in use, the channel will be retasked to perform this new command.

(Word 9) Number of Read Repetitions: Word 9 specifies the number of reads to be
performed before automatically completing the communications request and closing the
channel. If this value is set to 1, only a single read will be issued. If this value is set to 0,
reads will be issued on the requested period until the channel is aborted.

(Word 10) Time Unit for Read Period: Words 10-11 together define how often the read is
to be performed (read period). Word 10 specifies the time unit such as seconds or minutes
for the read period. Word 11 specifies the number of those units. The choices for the
time units are specified in Table 3-1.

Table 3-1. Time Unit Values for Read/Write Repetition Period

Value Meaning
1 hundredthsof seconds (10ms)
2 tenths of seconds (100ms)
3 seconds
4 minutes
5 hours

Note: If Time Unit Value is 5 (hours), then the maximum
usable value of Number of Time Units is 5965.

(Word 11) Number of Time Units for Read Period: Word 11 specifies the number of time
units for the read period. The read period is in effect even when the Channel Command
is setup to issue a single read.

Example Read Period Calculation: 1f Word 10 contains a value of 3 specifying seconds
as the time unit and Word 11 contains a value of 20, then the read period is 20 seconds.

A read will normally be issued at the start of each read period. If the pending read
transfer has not completed during the read period, the Channel Error bit and Detailed
Channel Status words will be set to indicate a non-fatal period error. The pending
transfer can still complete after the period error occurs. For Channel Commands set up
to issue multiple reads, the next read transfer will be issued only after the pending read
transfer completes.

If the Number of Time Units is zero, a subsequent transfer will be issued as soon as the
previous transfer completes. In this case, no period errors can occur.

(Word 12) Timeout for Each Read: Word 12 specifies the time (in hundredths of a
second) the Ethernet Interface will wait for a read transfer to complete before setting the
Channel Error bit and Detailed Channel Status words to indicate a non-fatal timeout
error. The transfer can still complete even after a timeout occurs. As a result, an
application can choose what to do if one occurs. If the timeout value is specified as zero,
no timeout errors will be reported.

For most applications a timeout need not be specified because the read period, in effect,
acts as a timeout. (Word 12 should be zero for no timeout). However, there are two
special circumstances in which specifying a timeout is recommended:

®  When the number of time units (word 11) is zero, so that a subsequent transfer will
be issued as soon as the previous transfer completes and no period errors are
reported. In this case a timeout value can be specified so that timeout errors will be
reported by the Channel Error bit.
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®  When the read period is very long (minutes or hours). In this case a shorter timeout
value can be specified so the application doesn’t have to wait for the read period to
expire before taking action.

(Word 13) Local PLC - Memory Type: Words 13-14 specify the location in the local PLC
where the Ethernet Interface will store data received from the remote PLC. The size of
this area is set by the size of the data read from the remote PLC (Word 17). The user is
responsible for assuring that this area is large enough to contain the requested data
without overwriting other application data. Valid memory types are listed in Table 3-2.

Table 3-2. Series 90 PLC Memory Types

Value
Type (Decimal) | Description
%L* 0 ProgramBlock Local register memory (word mode)
%P* 4 Programregistermemory (word mode)
%R 8 Registermemory (word mode)
%Al 10 Analoginputmemory (word mode)
%AQ 12 Analogoutputmemory (word mode)
%l 16 Discrete inputmemory (byte mode)
70 Discrete inputmemory (bit mode)
%Q 18 Discrete outputmemory (byte mode)
72 Discrete outputmemory (bit mode)
%T 20 Discretetemporary memory (byte mode)
74 Discretetemporary memory (bit mode)
%M 22 Discretemomentary internal memory (byte mode)
76 Discretemomentary internal memory (bit mode)
%SA 24 Discretesystemmemory group A (byte mode)
78 Discretesystemmemory group A (bit mode)
%SB 26 Discretesystemmemory group B (byte mode)
80 Discretesystemmemory group B (bit mode)
%SC 28 Discretesystemmemory group C (byte mode)
82 Discretesystemmemory group C (bit mode)
%S + 30 Discretesystemmemory (byte mode)
84 Discretesystemmemory (bit mode)
%G 56 Discrete global data table (byte mode)
86 Discrete global data table (bit mode)

¥ Read-onlymemory, cannot be written to.
Can only be accessed in the Remote PLC (%L and %P are available in Series 90-70 PLCs only).

*

(Word 14) Local PLC - Memory Starting Address: Word 14 specifies the starting address in
the local PLC in which the data from the remote PLC is to be stored (1-based). The user is
responsible for assuring that this area is large enough to contain the requested data without
overwriting other application data.

(Word 15) Remote PLC - Memory Type: Words 15-16 specify the memory type and
starting address in the remote PLC from which the data is to be read. Valid values for
Word 15 are given in Table 4-2. If %P memory is used, you must specify a Program name
in words 24 - 27. If %L memory is used, you must specify a Program name in words 24 -
27 and a Program Block name in Words 28 - 31.

(Word 16) Remote PLC - Memory Starting Address: Word 16 specifies starting address in
the remote PLC from which the data is to be read (1-based). Valid ranges of values depend
on the remote PLC .
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(Word 17) Remote PLC - Number of Memory Units: Word 17 specifies the number of
bits, bytes or words to be read, determined by the remote PLC memory type specified.
For example, if the memory type is %l in bit mode this is the number of bits. If the
memory type is %R, this is the number of words. A maximum of 16384 bits/2048
bytes/1024 words of data may be specified.

(Word 18) Remote PLC - Network Address Type: Word 18 specifies the format of the
remote PLC address. In this release, Word 18 must contain the value 1 or 3. A value of 1
indicates a dotted-decimal IP address expressed using a separate register for each
decimal digit. A value of 3 indicates a Network Address name. See Example 2 for
information on using address type 3.

(Word 19) Remote PLC - Network Address Length: Word 19 specifies the length in words
of the remote PLC IP address. When an address type of 1 is specified Word 19 must
contain 4.

(Words 20 - 23) Remote PLC - IP Address: Words 20-23 specify the four integers, one
integer per word, of the dotted-decimal IP address of the remote PLC to be accessed.

(Words 24 - 27) Remote PLC - Program Name: Word 24 - 27 specify the case-sensitive,
zero-terminated and padded program name (also called task name, which can be found
through the PROG Station Manager command on the server Ethernet Interface) to be
used with access to remote %P or%L memory. These words are required only for access
to such memory and will be ignored if the Memory Type field is not %P or %L. See Note
below.

(Word 28 - 31) Remote PLC - Program Block Name: Words 28 - 31 specify the case-
sensitive, zero-terminated and padded program block name (which can be found in the
program block declaration in the server ladder program) to be used with access to remote
%L memory. These words are required only for access to such memory and will be
ignored if the Memory Type field is not %P or %L.

Note

The Program Name (words 24 - 27) and Program Block Name (words

28 - 31) must have each pair of ASCII characters reversed within the PLC
memory. For example, the name “MARY” (“M” = 4DH, “A’ = 41H,

“R” = 52H, “Y” = 59H) would have 414D in the first word and 5952 in
the second word.
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Example 2 Command Block-Example using a Network Address Name

This example is the same as example 1 except that the Network Address name of the
Remote PLC (“PLC_1aa”) is used instead of its IP address. For more information on
Network Address names, see Appendix F

Establish a channel (channel 5) to a remote PLC at IP address 3.0.0.1. Return the

COMMREQ Status word to %R10. Read remote PLC registers %R50-%R57 to local PLC
registers %R100-%R107. Repeat the read 10 times once every 7 seconds with a timeout
of 500 ms for each read.

Dec (Hex)

Word 1 00045 (002d) Length of Channel Command Data Block (45 - 53 words)

Word 2 00000 (0000) AlwaysO0 (no-wait mode request)

Word 3 00008 (0008) Memory type of CRS word (%R)

Word 4 00009 (0009) CRS word address minus 1 (%R10)*

Word 5 00000 (0000) Reserved

Word 6 00000 (0000) Reserved

Word 7 02003 (07d3) Establish Read Channel Command number

Word 8 00005 (0005) Channel number (5)

Word 9 00010 (000A) Number of read repetitions (read 10 times)

Word 10 00003 (0003) Time unit for read period (3=seconds)

Word 11 00007 (0007) Number of time units for read period (every 7 seconds)
Thetermlocal PLC is Word 12 00050 (0032) Timeout for each read (500 ms)
used here to identify the Word 13 00008 (0008) Local PLC - Memory type at which to store data (%R)
clientPLC-thePLC ~ Word 14 00100 (0064) Local PLC - Starting address at which to store data (%R100)
thatinitiates the
communications Word 15 00008 (0008) Remote PLC - Memory type from which to read data (%R)
request. Word 16 00050 (0032) Remote PLC - Starting address from which to read data (%R50)
Theterm remotePLC Word 17 00008 (0008) Remote PLC - Number of memory units (8 registers)
is used heretoidentify \Word 18 00003 (0003) Remote PLC - Network address type (3=Symbolic Name)
theserverPLC-the  \pord 19 00032 (0020) Remote PLC - Network address length in words (32)
fhlgcr:etth:;tesmndsm Word 20 19536 (4c50) Remote PLC - Network address name, char 1-2 (“PL”)

' Word 21 16451 (4043) Remote PLC - Network address name, char 3-4 (“C_")

Word 22 24881 (6131) Remote PLC - Network address name, char 5-6 (*“1a”)

Word 23 00097 (0061) Remote PLC - Network address name, char 7-8 (“a”

Word 24 00000 (0000) Remote PLC - Network address name, char 9-10

Word 25 00000 (0000) Remote PLC - Network address name, char 11-12

Word 26 00000 (0000) Remote PLC - Network address name, char 13-14

Word 27 00000 (0000) Remote PLC - Network address name, char 15-16

Word 28 00000 (0000) Remote PLC - Network address name, char 17-18

Word 29 00000 (0000) Remote PLC - Network address name, char 19-20

Word 30 00000 (0000) Remote PLC - Network address name, char 21-22

Word 31 00000 (0000) Remote PLC - Network address name, char 23-23

Word 32 00000 (0000) Remote PLC - Network address name, char 24-25

Word 33 00000 (0000) Remote PLC - Network address name, char 26-27

Word 34 00000 (0000) Remote PLC - Network address name, char 28-29

Word 35 00000 (0000) Remote PLC - Network address name, char 30-31

Word 36 - 51 Reserved: set to zero
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Word 52 - 55 Remote PLC - Program Name (needed for access to remote %P
or %L) (zero terminated and padded)
Word 56 - 59 Remote PLC - Program Block (needed for access to remote %L)

(zero terminated and padded)

* Word 4 (CRS word address) is the only zero-based address in the Command Block.
Only this address requires subtracting 1 from the intended address.

(Words 7 -17): See the descriptions in Example 1.

(Word 18) Network Address Type: Word 18 specifies the format of the remote PLC
address. In this release, Word 18 must contain the value 1 or 3. A value of 1 indicates a
dotted-decimal IP address expressed using a separate register for each decimal digit. A
value of 3 indicates a Network Address name. See Example 1 for information on using
address type 1.

(Word 19) Network Address Length: Word 19 specifies the length in words of the remote
PLC Network Name address. With an address type of 3 specified, Word 19 must contain
32.

(Words 20-35) Network Address Name: Works 20-35 specify the Network Address
name of the remote PLC as an ASCII character string. The Network Address name may
contain up to 31 characters, is case-sensitive, and must be terminated with a null. An
error will result if the Network Address name is empty or if the name could not be
resolved into the address of an actual device.

The Network Address name must have each pair of ASCII characters reversed within the
PLC memory. For example, the name “PLC_l1aa” (“P” = 50H, “L” = 4cH,“C” = 43H,*_”
= 40H, “1” = 31H, “a” = 61H, “a” = 61H ) would have 4c50H in Word 20, 4043H in Word
21, 6131H in Word 22, and 0061H in Word 23. Words 24 - 35 all contain 0000H.

Note

The Network Address name of the remote PLC must be defined in the
Name Table in this Ethernet Interface, or be defined as the Network
Address name of the remote PLC, or else be defined at a reachable DNS
Name Server. See Appendix F for more information.

(Words 36-51): Reserved, set to 0.

(Words 52 - 55) Remote PLC - Program Name: Word 52 - 55 specify the case-sensitive,
zero-terminated and padded program name (also called task name, which can be found
through the PROG Station Manager command on the server Ethernet Interface) to be
used with access to remote %P or%L memory. These words are required only for access
to such memory and will be ignored if the Memory Type field is not %P or %L. See Note
below.

(Word 56 - 59) Remote PLC - Program Block Name: Words 56 - 59 specify the case-
sensitive, zero-terminated and padded program block name (which can be found in the
program block declaration in the server ladder program) to be used with access to remote
%L memory. These 