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Notice:

OMRON products are manufactured for use according to proper procedures by a qualified operator
and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual. Always heed
the information provided with them. Failure to heed precautions can result in injury to people or dam-
age to the product.

/N\DANGER Indicates an imminently hazardous situation which, if not avoided, will result in death or
serious injury.

&WARNING Indicates a potentially hazardous situation which, if not avoided, could result in death or
serious injury.

&Caution Indicates a potentially hazardous situation which, if not avoided, may result in minor or
moderate injury, or property damage.

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers
to an OMRON product, regardless of whether or not it appears in the proper hame of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products, often means
“word” and is abbreviated “Wd” in documentation in this sense.

The abbreviation “PC” means Programmable Controller and is not used as an abbreviation for any-
thing else.

MS-DOS is a registered trademark of Microsoft Corporation.
PC-DOS is a registered trademark of International Business Machines Corporation.
PCM Plus is a registered trademark of Phoenix Technologies, Ltd.

In general, system names and product names mentioned in this manual are registered trademarks of
the respective developers or manufacturers.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of
information.

Note Indicates information of particular interest for efficient and convenient operation
of the product.

1,2,3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.

0 OMRON, 2001

All rights reserved. No part of this publication may be reproduced, stored in aretrieval system, or transmitted, in any
form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permis-
sion of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is
constantly striving to improve its high-quality products, the information contained in this manual is subject to change
without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no
responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the informa-
tion contained in this publication.
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About this Manual:

This manual describes the installation and operation of the PC Card Unit and includes the sections
described below. A PC Card Unit enables usage of a PC card with a C200HX/HG/HE PC to provide an
interface to extra memory or an Ethernet connection.

In this manual Programmable Controller has been abbreviated as PC. Do not confuse this with personal
computer, which has not been abbreviated except in the case of the PC Card Unit.

Please read this manual carefully and be sure you understand the information provided before attempting
to install and operate a PC Card Units. Be sure to read the following section before operating the PC
Card Unit.

Section 1 explains the features and system configuration of the PC Card Unit.

Section 2 outlines the individual system components and their functions. Devices that can be purchased
separately are also described.

Section 3 outlines the installation of a PC Card Unit and peripheral devices.
Section 4 describes how to install a PC Card Unit and set up the C200HX/HG/HE.

Section 5 describes formatting Memory Cards, the file format, and file transfers between a PC Card Unit
and the C200HX/HG/HE.

Section 6 outlines the installation of a PC Card Unit and connection to Ethernet.
Section 7 describes how to install Ethernet Cards and use the setup software.
Section 8 explains how to use SEND and RECV commands to transfer data.

Section 9 provides information on communicating in Ethernet Systems using FINS commands, and
explains how to use the CMCR instruction to issue FINS commands.

Section 10 describes sockets (an interface for directly using TCP and UDP functions from the user pro-
gram) and explains how to use socket services.

Section 11 describes the FINS commands that can be sent to the C200HX/HG/HE CPU and the FINS
commands that can be sent to the PC Card Unit.

Section 12 provides explanations of each indicator and the actions to be taken for them, and explains how
to use the error log.

The Appendices provide information on standard models, specifications, connector pin assignments,
response codes from the C200HX/HG/HE CPU, FINS response codes from the PC Card Unit, differences
with the CV-series Ethernet Unit, an example using a memory card with a personal computer, precautions
for setting up the network, contents of version upgrade (PCS01-E to PCS01-EV1), and remote tool con-
nection procedure.

&WARNING Failure to read and understand the information provided in this manual may result in
personal injury or death, damage to the product, or product failure. Please read each
section in its entirety and be sure you understand the information provided in the section
and related sections before attempting any of the procedures or operations given.

Xi



PRECAUTIONS

This section provides general precautions for using the Programmable Controller (PC) and related devices.

Theinformation contained in this section isimportant for the safe and reliable application of the PC. You must read
this section and under stand the infor mation contained before attempting to set up or operate a PC system.

lintended AUIENCE . . . ..ot Xiv
2General PreCaltions . . . ...ttt e Xiv
B SaAfEly PreCaltiONS . . .. oot e Xiv
4 Operating Environment PreCautions . ... ... .ottt Xiv
B APPICAION PreCautioNS . . . . .ottt ettt e e XV
B EC DIreCliVES . . oottt e XVi

Xiii
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Intended Audience

This manual is intended for the following personnel, who must also have knowl-
edge of electrical systems (an electrical engineer or the equivalent).

* Personnel in charge of installing FA systems.
 Personnel in charge of designing FA systems.
 Personnel in charge of managing FA systems and facilities.

General Precautions

/N WARNING

The user must operate the product according to the performance specifications
described in the operation manuals.

Before using the product under conditions which are not described in the manual
or applying the product to nuclear control systems, railroad systems, aviation
systems, vehicles, combustion systems, medical equipment, amusement
machines, safety equipment, and other systems, machines, and equipment that
may have a serious influence on lives and property if used improperly, consult
your OMRON representative.

Make sure that the ratings and performance characteristics of the product are
sufficient for the systems, machines, and equipment, and be sure to provide the
systems, machines, and equipment with double safety mechanisms.

This manual provides information for programming and operating OMRON PCs.
Be sure to read this manual before attempting to use the software and keep this
manual close at hand for reference during operation.

It is extremely important that a PC and all PC Units be used for the specified
purpose and under the specified conditions, especially in applications that can
directly or indirectly affect human life. You must consult with your OMRON
representative before applying a PC System to the abovementioned
applications.

Safety Precautions

/\\WARNING

/N WARNING

Never attempt to disassemble any Units while power is being supplied. Doing so
may result in serious electrical shock or electrocution.

Never touch any of the terminals while power is being supplied. Doing so may
result in serious electrical shock or electrocution.

Operating Environment Precautions

Do not operate the control system in the following places.
» Where the PC is exposed to direct sunlight.
» Where the ambient temperature is below 0°C or over 55°C.

» Where the PC may be affected by condensation due to radical temperature
changes.

« Where the ambient humidity is below 10% or over 90%.

« Where there is any corrosive or inflammable gas.

» Where there is excessive dust, saline air, or metal powder.
» Where the PC is affected by vibration or shock.

« Where any water, oil, or chemical may splash on the PC.



Application Precautions

&Caution

« Provide proper shielding when installing in the following locations:
* Locations subject to static electricity or other sources of noise.
« Locations subject to strong electromagnetic fields.
« Locations subject to possible exposure to radiation.
« Locations near to power supply lines.

The operating environment of the PC System can have a large effect on the lon-
gevity and reliability of the system. Improper operating environments can lead to
malfunction, failure, and other unforeseeable problems with the PC System. Be
sure that the operating environment is within the specified conditions at installa-
tion and remains within the specified conditions during the life of the system.

5 Application Precautions

/N WARNING

&Caution

Observe the following precautions when using the PC.

Failure to abide by the following precautions could lead to serious or possibly
fatal injury. Always heed these precautions.

 Always ground the system to 100 Q or less when installing the system to pro-
tect against electrical shock.

* Always turn off the power supply to the PC before attempting any of the follow-
ing. Performing any of the following with the power supply turned on may lead
to electrical shock:

« Mounting or removing any Units (e.g., /O Units, CPU Unit, etc.) or memory
cassettes.

» Assembling any devices or racks.
« Connecting or disconnecting any cables or wiring.

Failure to abide by the following precautions could lead to faulty operation or the
PC or the system or could damage the PC or PC Units. Always heed these pre-
cautions.

« Use the Units only with the power supplies and voltages specified in the opera-
tion manuals. Other power supplies and voltages may damage the Units.

» Take measures to stabilize the power supply to conform to the rated supply if it
is not stable.

 Provide circuit breakers and other safety measures to provide protection
against shorts in external wiring.

« Do not apply voltages exceeding the rated input voltage to Input Units. The
Input Units may be destroyed.

» Do not apply voltages exceeding the maximum switching capacity to Output
Units. The Output Units may be destroyed.

 Always disconnect the LG terminal when performing withstand voltage tests.

« Install all Units according to instructions in the operation manuals. Improper
installation may cause faulty operation.

 Be sure to tighten Backplane screws, terminal screws, and cable connector
screws securely.

» Do not attempt to take any Units apart, to repair any Units, or to modify any
Units in any way.

« Be sure to have this stickers in place on the Units when wiring. Wiring without
the stickers in place may result in wiring cuttings entering the Unit and causing
faulty operation.

XV



EC Directives
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&Caution

&Caution

« Remove the stickers after the completion of wiring to ensure proper heat dis-
sipation. Operating the Unit with the sticker in place may cause heat build-up
and possible faulty operation.

* Use crimp terminals for wiring. Wiring bare wires directly to terminals may
result in a fire.

 Be sure that terminal blocks and connectors are correct before connecting
them. Improper connection may damage the Units.

* Do not use the setup software for the C200HW-PCS01(-EV1) to perform set-
tings for the C200HW-PCS01-V2.

The following precautions are necessary to ensure the general safety of the sys-
tem. Always heed these precautions.

* Provide double safety mechanisms to handle incorrect signals that can be
generated by broken signal lines or momentary power interruptions.

 Provide external interlock circuits, limit circuits, and other safety circuits in
addition to any provided within the PC to ensure safety.

When using the PC Card, be sure to observe the following precautions.

* Insert or eject the PC Card for at least 10 seconds after it is inserted or ejected.
(That is, don’t eject the PC Card for at least 10 seconds after it is inserted and
don’t insert the the PC Card for at least 10 seconds after it is ejected.)

» Don't eject the PC Card while it is being accessed (while either the CARD1
indicator or CARD?2 indicator is lit).

6 EC Directives

1,2, 3.

XVi

PC Card Units that meet EC directives must be installed as follows:

1. PC Card Units are defined for installation inside control panels, so they must
all be installed within control panels. In addition, the control panels must be
grounded, enclosed metal housings.

2. Used reinforced insulation or double insulation for the DC power supplies
used for the communications power supply, internal circuit power supply,
and the 1/0O power supplies.

3. PC Card Units that meet EC directives also meet the common emission
standard (EN50081-2). When PC Card Units are built into equipment, how-
ever, the measure necessary to ensure that the standard is met will vary with
the overall configuration of the control panel, the other devices connected to
the control panel, and other conditions. You must therefore confirm that EC
directives are met for the overall machine or device.

To reduce noise, wire the control panel with as thick and short electric lines as
possible and ground to 100 Q min.



Part 1
Features and Components

This part of the manual introduces the PC Card Unit's features, describes
the components of the PC Card Unit, and explains the system
configuration.



SECTION 1
Features and System Configuration

This section provides an introduction to the PC Card Unit's features and explains the system configuration.

1-1  FEaIUIES ..o e e 4
1-2  System Configuration . . ... ..ot 5
1-3 PCCardUNit BaSICS . ..ottt ittt e e e e 6
1-3-1  FUNCHIONS ..ttt e e e e e 6
1-3-2 Memory Card FUNCLIONS .. ... ..t e e 7
1-3-3  Ethernet Communication FUNCtions .............. .t 7



Features

Section 1-1

1-1 Features

Standard Memory Cards

Personal Computer
Compatibility

File Operations

Ethernet Expansion

The PC Card Unit provides various functions for using PC cards with SYSMAC
C200HX/HG/HE Programmable Controllers. CIO, DM, and EM data (but not the
user program) can be loaded and saved between C200HX/HG/HE Program-
mable Controllers and memory cards inserted in the PC Card Unit. These opera-
tions can be executed from ladder programs.

Inserting a commercially available Ethernet card into the PC Card Unit allows
reading from and writing to C200HX/HG/HE memory from a personal computer
or workstation, including reading programs. (The program data that is read,
however, cannot be edited with the Ladder Support Software.)

The PC Card Unit provides the following features.

The PC Card Unit provides two PCMCIA 2.1-conforming PC card interface slots
(but 3.3V cards are not supported). Either two type-I or -1l or one type-Ill PC card
can be installed. SRAM cards, FLASH cards, and ATA interface cards can all be
used.

PC card data written by the PC Card Unit can be read and edited by commer-
cially available personal computers, which can also be used to write data to the
PC card.

C200HX/HG/HE memory contents can be written to memory cards as files,
using ladder-diagram instructions. File contents can be compared with
C200HX/HG/HE memory and files can be searched. Word data can be sepa-
rated by commas in the file format, so commercially available spreadsheets can
be used.

With the C200HW-PCS01-V2 PC Card Unit Ethernet Set, commercially avail-
able Ethernet cards can be used to exchange data with CV Ethernet Units, per-
sonal computers, workstations, etc., by using the FINS protocol via UDP/IP.
FINS protocol is a communications protocol developed by OMRON for FA. For
details, refer to Section 11 Using FINS Commands and Responses.

Note The PC Card Unit cannot be used with the C200HE-CPU11-E.



System Configuration Section 1-2

1-2 System Configuration

Systems using the PC Card Unit can be configured in either of two ways. The
first is to use the C200HW-PCUOQ1, which is the basic system for using PC cards.
The second is to use the C200HW-PCS01-V2 PC Card Unit Ethernet Set, which
allows you to add Ethernet functionality to the basic system.

Basic System Configuration (C200HW-PCUOQ1)
C200HW-PCU01 PC Card Unit

— | j I
o [ [ ] i |:|
T— C200HX/HG/HE

C200HW-CEO011 Bus Connection Unit

(SRAM, FLASH, ATA)

Personal computer



PC Card Unit Basics Section 1-3

Ethernet System Configuration (C200HW-PCS01-V2)

C200HW-PCS01-V2 PC Card Unit Ethernet Set

L C200HX/HG/HE
— C200HW-CEO011 Bus Connection Unit

Ethernet Card

Personal computer Ethernet Unit

Note A MAU (Media Attachment Unit) is required to connect twisted-pair cable to a
CV-series Ethernet Unit.

1-3 PC Card Unit Basics

This section provides a basic introduction to the PC Card Unit.

1-3-1 Functions

The PC Card Unit has both memory card functions and Ethernet communica-
tions functions, as shown in the following diagram.

JI File writing

|

|_ | File reading

—| Memory card functions

| File and memory comparison

PC Card Unit functions

—i SEND(90) and RECV(98)

Ethernet communication | o ]
functions | FINS communications service

| File searching |

‘I Socket service

The various services that can be performed using the memory card and Ether-
net communications functions are described on the following pages.



PC Card Unit Basics Section 1-3

1-3-2 Memory Card Functions

When the memory card functions are used, the following four operations can be
executed with respect to memory cards.

C200HXHGHE

Card Macro command
Fs

PC Card Unit

/LN
Bus Connectio:\‘

Clo, DM, EM %
v | = Memory card

L !

7
4 H-.':MEF.|—| ‘

1. F_:ile Write 4. File Search
Writes contents of CIO, DM, EM, etc., Searches data in files on
memory card.

to the memory card as files.

2. File Read
Reads file data from memory card to CIO,

DM, EM, etc.

3. File and Memory Compare
Compares contents of CIO, DM, EM, etc.,
to contents of files on memory card.

Note Read and write operations for the ladder program cannot be executed.

1-3-3 Ethernet Communication Functions
The C200HW-PCS01-V2 PC Card Unit Ethernet Set supports three commu-
nications methods. For details regarding Ethernet communications setup and
methods, refer to Section 6 Preparations for Operation onwards.

Communications Using SEND(90) and RECV(98)

C200HXIHGIHE PC Card Unit

| SEND(90)/
RECV(98)
i _F_Id-— — \ P Ethernet Card
s | I SEND(90)/RECV/(98
L= == 44" Bus Connection | h (0) 08)

L

L
C20HXHGEHE CvMICY FA Computer

NV —




PC Card Unit Basics

Section 1-3

C200HXHGHE

Socket Services

C200H X HGHE

Data communications can be carried out by means of SEND(90) and RECV(98).
The data to be sent or received must be set, but the communications processing
is automatically performed internally. For details, refer to Section 8 Using
SEND(90) and RECV/(98).

FINS Communications Service (FINS Command/Response)

PC Card Unit
A P Ethernet Card
| % L
. | FINS Command Response

Bus Connection J
; P 1
RUnlt y ]

\\ i
.-,-'" _— —_——e

Pd

7
Bus
Unit

.t
b

CRO0HHGHE CVMICY FA Computer
When PC Card Unit Receives a FINS Command

When the PC Card Unit receives a command, it automatically interprets the
command and sends a response. All of the processing is performed automati-
cally, so there is no need to create a user program at the Programmable Control-

ler. For details, refer to Section 9 FINS Commands.

When a FINS Command is Sent From the PC Card Unit

A FINS command is issued using the CMCR instruction, and a response is
returned from the recipient of the command. That response is returned automat-
ically if the recipient of the FINS command is a C200HX/HG/HE or CVM1/CV
Programmable Controller. For details, refer to Section 9 FINS Commands.
FINS Communications Between a Computer and a PC Card Unit

To use FINS commands from a computer, create the command data in the pro-
gram at the computer according to the FINS command format. Have the FINS
responses that are returned form the PC Card Unit analyzed and processed
according to that format. For details, refer to Section 9 FINS Commands.

PC Card Unit

AN
Connectior?\ | -|'1

b’fﬁ [P
|

/ Ethernet Card
Communications by UDP, TCP

FA Computer

CENHNHGHE UNIX workstation

A socket is an interface which allows a user program to directly use TCP (Trans-
mission Control Protocol) and UDP (User Datagram Program). Socket services
are employed by using the CMCR instruction. Using socket services allows the
PC Card Unit to communicate with UNIX workstations and FA Computers other
than OMRON Programmable Controllers, with any protocol. For details, refer to
Section 10 Socket Services.



SECTION 2
Components

This section describesindividua product components and briefly explains the functions of each product. Unpack each prod-
uct and make sure that it contains all the necessary components.

2-4 Other Required Peripheral Devices describes the devices that must be purchased separately by the customer.
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C200HW-PCUO1 PC Card Unit Section 2-1

2-1 C200HW-PCUO1 PC Card Unit

This section describes the components of the C200HW-PCUO01 PC Card Unit.
Check the actual product against the drawings shown below.

2-1-1 PC Card Unit

The PC Card Unit is the basic system that allows PC cards to be used in the
C200HX/HG/HE.

<J

i A ECSNITST NS ENY \
So—.

PC Card Unit

10



C200HW-PCUO1 PC Card Unit Section 2-1

2-1-2 Plates and Set Screws

The following plates and set screws are used to secure the PC card, PC card
cable, and Bus Connection Unit.

7

Plate 1 Plate 2 gg
T
o Set screws (x 5)
Oy
Plate 3 Plate 4

Plate 2

Plate 3

Plate 4

2-1-3 Safety Precautions

This sheet describes precautions to ensure safe use of the PC Card Unit. Be
sure to read the sheet before using the PC Card Unit. This sheet is provided with
the Unit.

Safety Precautions

1



C200HW-PCS01-V2 Ethernet Set Section 2-2

2-2 C200HW-PCSO01-V2 Ethernet Set

This section describes the components of the C200HW-PCS01-V2 Ethernet
Set. Check the actual product against the drawings shown below.

2-2-1 Ethernet Set

The Ethernet Set is a PC Card Unit (basic system) that has been equipped to
support an Ethernet connection.

<J

NATHR TOEENITEW \

So— N

PC Card Unit

12



C200HW-CE011/CE012 Bus Connection Unit Section 2-3

2-2-2 Plates and Set Screws

The following plates and set screws are used to secure the PC card, Ethernet
cable, and Bus Connection Unit.

7

Plate 1 Plate 2 EE
TE
e Set screws (x 5)
Oy
Plate 3 Plate 4

Plate 3

2-2-3 Safety Precautions
This sheet describes precautions to ensure safe use of the PC Card Unit. Be
sure to read the sheet before using the PC Card Unit. This sheet is provided with
the Unit.

Safety Precautions

2-3 C200HW-CEO011/CEO012 Bus Connection Unit

This section describes the components of the C200HW-CE011/CE012 Bus
Connection Unit. Check the actual product against the drawings shown below.

Note 1. The previous Bus Connection Unit models, C200HW-CEO001 and C200HW-
CEO002, cannot be used with a PC Card Unit.

13



C200HW-CEO011/CE012 Bus Connection Unit Section 2-3

2. The C200HW-CEO011 and C200HW-CEQ12 are designed for a PC Card Unit
and cannot be used with any other Units, except that the C200HW-CE012
also enables connection of a SYSMAC LINK or SYSMAC NET Link Unit.

2-3-1 C200HW-CEO011 Bus Connection Unit

The C200HW-CEO011 is used to connect a single PC Card Unit to the C200HX/
HG/HE.

C200HW-CEO011 Bus Connection Unit

2-3-2 C200HW-CEO012 Bus Connection Unit

This Bus Connection Unit is used to connect one SYSMAC LINK Unit or SYS-
MAC NET Link Unit to the C200HX/HG/HE together with one PC Card Unit.

C200HW-CEO012 Bus Connection Unit

14



Other Required Peripheral Devices Section 2-4

2-4  Other Required Peripheral Devices

This section describes the peripheral devices that must be prepared by custom-
ers to use a PC Card Unit. Refer to this section when purchasing peripheral
devices.

2-4-1 Devices Required for the PC Card Unit

To connect a PC Card Unit to the C200HX/HG/HE, a Communications Board
must be mounted in the C200HX/HG/HE.

There are two Communications Boards that can be used. Use the C200HW-
COMOL1 if only the PC Card Unit is to be used. Use the C200HW-COMO4-E if a
RS-232C port is required in the system in addition to the PC Card Unit.

C200HW-COMO1 (with CPU bus
interface only)

C200HW-COMO4-E (with CPU bus
interface and RS-232C port)

Note No Communications Board can be mounted in the C200HE-CPU11-E.

15
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2-4-2 Devices Required for Memory Cards

Memory Cards

Applicable Memory Cards

ATA-compatible cards can be used.

Note Before purchasing a memory card (SRAM, FLASH, or ATA), always make sure

that it can be used with Phoenix PCM Plus 3.2.

2-4-3 Devices Required for Ethernet

Host Link Cable

Personal Computer

Ethernet Card

Applicable Ethernet Cards

Hub

16

The following devices are required to install Ethernet by using the setup software
(installed on the Ethernet Set).

The user must provide the host link cable to connect the computer to the PC
Card Unit.

RS-232C connectors are used. Applicable connectors are as follows:
XM2A-0901 (connector) OMRON
XM2S-0911 (connector cover) OMRON

Prepare an AT or compatible computer. The computer must have at least one
RS-232C port available.

Use an operating system supporting terminal software (e.g., HyperTerminal)
that allows the exchange of binary files using the Zmodem protocol.
Example: Windows 98 or Windows NT 4.0.

N

Ethernet Card Adaptor

The PC Card Unit uses a DOS ODI driver. Although two DOS ODI drivers are
currently in existence (SPEC3 and SPEC4), the PC Card Unit supports the
SPEC3 ODI driver only. Therefore, Ethernet cards that have only the SPEC4
ODI driver cannot be used.




Other Required Peripheral Devices Section 2-4

TO™

Twisted-pair Cable

Cable

17



Part 2
|nstallation and Operation

This part of the manual describes how to install a PC Card Unit and set up
the C200HX/HG/HE. It includes information on memory card formatting,
the file format, and file transfer operations between a PC Card Unit and the
C200HX/HG/HE.

19



SECTION 3
Preparations for Operation

This section outlines the steps required to install the PC Card Unit and peripheral devices and prepare for operation. Be sure
you have read this section and understood all of the procedures before attempting to actually make the settings or do any pro-

gramming.

31 OUINE . e
32 PrOCEAUIES ...ttt ettt et e e e e

21



Procedures

Section 3-2

3-1 Outline

1,23.

3-2 Procedures

1. Communications Board

2. C200HX/HG/HE Setup

3. PC Card Unit Setup

22

The procedures to prepare for operation are outlined below. Be sure to familiar-
ize yourself with this basic procedure.

Procedures are explained in more detail in 3-2 Procedures.

1. Communications Board Installation
Mount the Communications Board to the C200HX/HG/HE.
2. C200HX/HG/HE Setup

Assign a function code for the CARD MACRO (CMCR) expansion instruc-
tion.

3. PC Card Unit Setup
Mount the PC Card Unit and make the required settings.
4. Programming
Create the program.
5. Program Debugging
Debug the program.
6. Operation.

This section outlines the steps required to install and set up the PC Card Unit and
peripheral devices and prepare for application development and operation. Be
sure that you thoroughly understand all of these sets. References for further
reading are provided for each procedure.

Mount either the C200HW-COMO01 or C200HW-COMO04-E Communications
Board to the C200HX/HG/HE CPU. Refer to the C200HW-COMOL1 to 06-E Com-
munications Board Operation Manual for details.

Two steps are required to prepare the C200HX/HG/H for PC Card Unit applica-

tion.

» Adding CMCR 4-1
Use either the SYSMAC Support Software or the Programming Console to
assign a function code to the CARD MACRO (CMCR) instruction.

« System Switch Setting
Turn ON DIP switch pin no. 4 to enable setting expansion instructions for the
C200HX/HG/HE.

Two steps are required to set up the PC Card Unit.

» System Switch Setting

Set the startup mode, memory card initialization type, the operating level,
and other settings. If only the memory card function is to be used, set only
the operating level and leave the other pins set to OFF.

* Unit and Peripheral Connections 4-4 to 4-6

Mount the PC Card Unit to the Backplane and install the Bus Connection
Unit and memory card.
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Section 3-2

4. Programming

5. Debugging

6. Operation

Unit Restrictions and Mounting Locations

When a PC Card Unit is used, only one SYSMAC LINK Unit (or SYSMAC
NET Link Unit) can be used on the CPU Backplane.

When a PC Card Unit and SYSMAC LINK Unit (or SYSMAC NET Link Unit)
are used together on the CPU Backplane, they must be mounted in the slots
shown in the following illustration.

Mount the PC Card Unit to the
left of the SYSMAC LINK Unit

PC Card Unit C200HX/HG/HE CPU
SYSMAC LINK Unit

The previous Bus Connection Units (C200HW-CE001/002) cannot be used
with the PC Card Unit. Likewise, the PC Card Unit's Bus Connection Units
(C200HW-CE011/012) cannot be used with other Units, except that the
C200HW-CEO012 can be used to also connect a SYSMAC LINK or SYSMAC
NET Link Unit.

5-1to 5-5
Use SYSMAC Support Software to create the ladder program. For details
regarding ladder programming, refer to the SYSMAC Support Software
Operation Manuals.

Use a memory card with the program that has been created and correct any
bugs that may be found.

Proceed with actual operation.
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SECTION 4
| nstallation and Switch Settings

This section describes how to install a PC Card Unit and set up the C200HX/HG/HE.

4-1 BeforelnstalingaPC CardUnit ........ ... i 26
4-1-1 Mounting aCommunicationsBoard ............... ... . i, 26
4-1-2  Setting the C200HX/HG/HE System Switch ............. ... .. ... ... .... 27
4-1-3  Allocating aFunction Codefor CMCR . ... 27
4-2 Component Namesand FUNCLIONS . .........cu ittt i et 29
4-2-1  FrONt ViaW .ot e 29
A-2-2  REA VIO ittt 30
4-2-3  Indicator SECHiON .. ...t e 30
4-3  Settingthe System Switch .. ... ... 31
4-3-1 OpeningtheFront Cover ...t e 31
4-3-2  System SwitchFunctions . .. ... .. 32
4-3-3  SettingtheStartupMode . ... e 33
4-3-4  SettingtheCard Formatand Slot .. ... 33
4-3-5 FormattingMemory Cards . ...t e 34
4-3-6  SettingtheOperatingLevel . ... 35
4-4 MountingthePCCard Unit . ... ... e e 35
4-4-1  When aSYSMAC LINK Unit or SYSMAC NET Link UnitisNotUsed .. .... 36
4-4-2  WhenaSYSMACLINK Unit or SYSMAC NET Link UnitisUsed .......... 37
4-5 |Installingthe BusConnectionUnit ......... ... .. ... i 38
4-5-1 Instalingthe C200HW-CEOLL . ... ..ottt 38
4-5-2  Instalingthe C200HW-CEQL2 . ........ciii i en 40
4-6 Installing and Removing Memory Cards .. ...ttt 42
4-6-1  MemMOry Cards . . ..ottt 42
4-6-2 PCCard SOtS . . oottt 42
4-6-3  InstalingaMemory Card ...t 42
4-7 Startingthe PCCard Unit ... ..o 44
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Before Installing a PC Card Unit Section 4-1

4-1 Before Installing a PC Card Unit

Before installing a PC Card Unit, set up the C200HX/HG/HE.
Note Always set up the C200HX/HG/HE. Otherwise, a PC Card Unit cannot be used.

4-1-1 Mounting a Communications Board

A Communications Board must be mounted in the C200HX/HG/HE to connect a
PC Card Unit. There are two Communications Boards that can be used, as
shown below. Use the Communications Board that matches your system
requirements (i.e., the C200HW-COMO4-E can be used to provide an RS-232C
port in addition to the CPU bus interface for the PC Card Unit.

C200HW-COMO1 (with CPU bus
interface only)

C200HW-COMO4-E (with CPU bus
interface and RS-232C port)

Refer to the C200HW-COMO1 to 06-E Communications Board Operation
Manual for details on installing a Communications Board.

26



Before Installing a PC Card Unit Section 4-1

4-1-2 Setting the C200HX/HG/HE System Switch

The CMCR expansion instruction is used to operate the memory card in the PC
Card Unit. Turn ON pin no. 4 on the DIP switch to enable allocating expansion
instructions for the C200HX/HG/HE.

DIP switch

4-1-3 Allocating a Function Code for CMCR
Use the SYSMAC Support Software or Programming Console to allocate a func-
tion code to the CMCR instruction (CARD MACRO instruction).

 The following 18 function codes can be allocated to expansion instructions:
17 to 19, 47, 48, 60 to 69, and 87 to 89.

« A default instruction is already allocated to each expansion function code.
« One instruction cannot be allocated to more than one function code.

« Information about the correspondence between expansion instructions and
function codes is stored in the system area in the user program.

* This operation can be performed only when DIP switch pin no. 1 is OFF (user
program write-enabled) and pin no. 4 is ON (settings other than default set-
ting).

 Switch the PC operating mode to PROGRAM mode.
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Before Installing a PC Card Unit

Section 4-1

Programming Console

Example

SYSMAC Support Software

28

Execute the function for allocating/reading a function code to an expansion
instruction.

|

CLR

-G

(o]

HG

H

WRITE

H

CLR

00000

INST TBL READ
FUN17:ASFT

INST TBL READ
FUN18:SCAN

INST TBL READ
FUN17:ASFT

INST TBL READ
FUN18:SCAN

INST TBL CHG?
FUN18:SCAN -, ?77??

INST TBL CHG?
FUN18:SCAN - ASFT

INST TBL CHG?
FUN18:SCAN - CMCR

INST TBL READ
FUN18:CMCR

|

00000

Press CLR to bring up the initial
display.

Press EXT to begin displaying function
code assignments.

Press the Up and Down Arrow keys to
scroll through the function code
assignments.

The Up Arrow key displays function
codes in ascending order:
17,18, ...,89, 17,18, ...

The Down Arrow key displays function
codes in descending order:
17, 89, 88, ... 17, 89, ...

Press CHG to change the displayed
function code assignment.

Press the Up and Down Arrow keys to
scroll through the instructions.

Press WRITE to enter the change into
memory.

Press CLR to return to the initial
display.

Refer to the allocation procedure for function codes in the SYSMAC Support

Software Operation Manual: C-series PCs.
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4-2 Component Names and Functions

This section describes the name and function of each component of a PC Card
Unit.

4-2-1 Front View

Front cover

PC card slot —

L

8
o

Indicator section

ooooo

[@ Serial H
communications

connector — System switch

O kesq

— CPU bus interface connector

©1— Plate 1 mounting hole O
©—1— [ Plate 2 mounting hole ©
O1— Plate 3 mounting hole [ 1©

8
0

Name and Function of Each
Component

(When front cover is opened)

The page numbers in parentheses indicate where relevant procedures are
explained.

Front cover (p.31)
Open the front cover when setting the system switch or connecting the Ethernet
setup cable.

Indicator section (p.30)
The indicators show the current operation status.

PC card slot (p.42)
A PC card is mounted in this slot.

CPU bus interface connector (p.38)

This connector allows data exchange with the Programmable Controller. Use
the C200HW-CEOQ11 or C200HW-CE012 Bus Connection Unit to connect the
PC Card Unit to the Programmable Controller.

Plate 1 mounting hole (p.41)
This screw hole is used to fix Plate 1 to secure a Bus Connection Unit in place.

[6] Plate 2 mounting hole (p.43)
This screw hole is used to fix Plate 2 to secure a PC Card in place.

Plate 3 mounting hole
This screw hole is used to fix Plate 3 to secure the adapter cable attached to the
Ethernet Card.

System switch (p.31)
This DIP switch is used to set the startup mode, memory card format, format slot,
and operating level. It is also used to start formatting a memory card.

[9] Serial communications connector (p.83)

This connector is used to set up Ethernet. Connect the personal computer used
for setup to the serial communications connector. The signal pin layout is the
same as that of the Host Link connector.
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4-2-2 Rear View

—I
[Mmm
—

1/0 bus connector

—

Name and Function of The page number in parentheses indicates where the relevant procedure is
Component explained.

I/O bus connector (p.35)

This connector is used to supply electrical power from the C200HX/HG/HE to
the PC Card Unit.

4-2-3 Indicator Section

The indicators show the operating status of the PC Card Unit, the PC card slot,
etc. Refer to 12-1 Indicators and the Error Log for troubleshooting procedures.

nanana

@

(When front cover is opened)

g
O]
@
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Setting the System Switch Section 4-3

Meaning of Indicators Name Color Description Meaning (when lit)

RUN Green Unit running Lights when the Unit is
operating (see note 1) or when
files are being transferred.

Flashing Data is being (See note 2)
read or written
ERR Red Error Lights when an error has

occurred in the Unit
(see note 3).

CARD1 Orange Card 1 Lights when PC card socket 1 is
being accessed.
CARD?2 Orange Card 2 Lights when PC card socket 2 is
being accessed.
FMT Orange: Format mode: | Lights when the Unit is in PC
Flashing Format Card formatting mode.
standby
Lit Formatting

Note 1. The meaning of the status “the Unit is operating” differs depending on the
system.
When only the PC Card Unit is used: Status in which the CMCR instruction
can be executed in the ladder program.
When Ethernet is used: Status in which IP protocol can be used (The RUN
indicator may light even when the C200HX/HG/HE is stopped.)

2. The RUN indicator flashes when data is being read or written between the
PC Card Unit and the C200HX/HG/HE. When the card is removed or
inserted the indicator may go off temporarily.

3. The ERR indicator lights if the Ethernet setup file is incorrect or no Ethernet
card is mounted when the Ethernet is being used.

4-3 Setting the System Switch

The system switch is used to set the PC Card Unit. Use this switch to set the
startup mode, memory card format, format slot, and operating level. The system
switch can also be used to start formatting a memory card.

4-3-1 Opening the Front Cover

Before setting the system switch, open the front cover as shown below.
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Section 4-3

4-3-2 System Switch Functions

The system switch functions are described below.

Note Restart the PC Card Unit to use the new system switch settings.

System Switch Functions

Note Pin 2 is valid only in memory card formatting mode (when the FMT indicator is

Startup Mode

Note

32

IS0

00000
Q000

| System
switch

Q.
—_

level

| ©
©
= jo
Pin No. Function OFF | ON
6,5 Sets the startup See the table below.
mode
4 Specifies the card SRAM/ATA card FLASH card
format (FAT format) (MS-FLASH format)
3 Specifies the slot to Slot 1 Slot 2
be formatted
2 Starts formatting (see | Formatting is started by turning the pin OFF
note) and then ON, or ON and then OFF.
1 Sets the operating Level #1 Level #0

flashing).
Pin 6 Pin 5 Startup mode
OFF OFF Normal mode
OFF ON File transfer mode
ON OFF Memory card formatting mode

1. In normal mode, always turn OFF pins 2, 3, and 4.

2. By default, all pins are set to OFF. Change the switch settings as necessary.
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4-3-3 Setting the Startup Mode

Pins 6 and 5 are used to set the startup mode. The setting procedure and pin
settings are described below.

Note Restart the PC Card Unit to use the new system switch settings. By default, all
pins are set to OFF. Change the switch settings as necessary.

—
1
—
—
ﬁ =
O
O
O
O
@)
O
I_J—— Pin6
EJ— Pin5
© ||
]
]
)
T
OFF ON
Sgartug M(()dee Settings Pin 6 and pin 5 settings Description
(Pins 6 and 5) OFF [ — Normal mode (pins 2, 3, and 4 must be turned OFF.)
OFF | I—
OFF [ — File transfer mode
ON —m This mode is used to transfer the settings with the
Ethernet setup software.
ON C—m Memory card formatting mode
OFF | - The FMT indicator flashes. This mode is used to format
the card inserted in the PC card slot. SRAM, ATA, and
FLASH cards can be inserted in the slot.

4-3-4 Setting the Card Format and Slot

Pins 4 and 3 are used to set the card format and the slot to be formatted. The
setting procedure and pin settings are described below.

Note Restart the PC Card Unit to use the new system switch settings. By default, all
pins are set to OFF. Change the switch settings as necessary.

ORIE=
—
—
So =
O
05
O
O
O —
—
@ E_— Pin4
E—J— Pin3
—
=
1
OFF ON
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Card Format and Slot Pin 4 and pin 3 settings Description

Settings (Pins 4 and 3) OFF [ — SRAM and ATA cards Format card in slot 1
OFF )
OFF [ — SRAM and ATA cards Format card in slot 2
ON [ —
ON (— | FLASH card Format card in slot 1
OFF [ —
ON C—m FLASH card Format card in slot 2
ON —m

Note Memory cards can also be formatted using PCMCIA2.1-compliant equipment
such as personal computers. In this case, SRAM and ATA Cards must be for-
matted in FAT format, and FLASH Cards must be formatted in MS-FLASH for-
mat.

4-3-5 Formatting Memory Cards

Note Formatting a memory card erases all data from the card. Before formatting a
memory card, always back up all the necessary data from the card.

Turning pin 2 OFF then ON, or ON then OFF starts formatting the memory card.
Pin no. 2 is valid, however, only when the startup mode is set to the memory card
formatting mode (FMT indicator will be lit).

© 1| =
—
—
8o || =
O
5
O
O
O —
—
@ —
—
L J—Pin2
-
1
OFF ON

If formatting starts normally, the FMT indicator will light and the indicator for the
PC card slot will flash.

The FMT indicator will go OFF when formatting is complete.
Turn the power OFF, then remove the card.

Note Referto 5-2 Formatting Memory Cards for details on formatting memory cards.
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4-3-6 Setting the Operating Level

Pin 1 is used to set the PC Card Unit operating level. The procedure and pin set-
tings are described below.

1000

—— Pin1l

e

Rl

o
Y
o
o
z

Operating Level (Pin 1) Pin 1 setting Description
OFF m— Level #1
ON [ | Level #0

If the SYSMAC LINK Unit or SYSMAC NET Link Unit is to be used together with a
PC Card Unit, select a different level.

Note Do not switch the operating level while the PC Card Unit is operating. Otherwise,
the Unit will fail to operate normally.

4-4  Mounting the PC Card Unit

This section describes how to mount the PC Card Unit on the CPU Backplane.

Note Before mounting the PC Card Unit on a CPU Backplane, always mount the
C200HW-COMO01 or C200HW-COMO04-E Communications Board in the
C200HX/HG/HE. Refer to the C200HW-COMO1 to 06-E Communications
Board Operation Manual for the mounting procedure.
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Mounting the PC Card Unit Section 4-4

4-4-1 When a SYSMAC LINK Unit or SYSMAC NET Link Unit is Not Used

Note Always install the PC Card Unit in the slot on the left of the C200HX/HG/HE CPU.
If the PC Card Unit is installed in another slot, the Bus Connection Unit cannot be
installed.
1,2,3... 1. Hitch the claw on the upper edge of the bottom of the PC Card Unit to the
CPU Backplane as shown in the figure below.

2. Insert the connector on the PC Card Unit all the way into the connector on

the CPU Backplane.
When the PC Card Unit is correctly installed a click will be audible. Insert the

connector until the click is heard.

Note To remove the PC Card Unit, lift the Unit while pressing the lock lever with a
screwdriver as shown in the figure below.
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4-4-2 \When a SYSMAC LINK Unit or SYSMAC NET Link Unit is Used

Note Always mount the SYSMAC LINK Unit or SYSMAC NET Link Unit in the slot on
the left of the C200HX/HG/HE CPU. Then, mount the PC Card Unit in the slot on
the left of the SYSMAC LINK Unit or SYSMAC NET Link Unit. If these Units are
mounted in other slots, the Bus Connection Unit cannot be mounted.

1,2,3... 1. Hitch the claw on the upper edge of the bottom of the PC Card Unit to the
CPU Backplane as shown in the figure below.

2. Insert the connector on the PC Card Unit all the way into the connector on
the CPU Backplane.

When the PC Card Unit is correctly installed a click will be audible. Insert the
connector until the click is heard.
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4-5 Installing the Bus Connection Unit
There are two Bus Connection Units that can be used: C200HW-CEO011 and
C200HW-CEO12.

The C200HW-CEO011 is used to connect a PC Card Unit to the C200HX/HG/HE.
The C200HW-CEO012 is used to connect a SYSMAC LINK Unit or SYSMAC NET
Link Unit to the C200HX/HG/HE together with a PC Card Unit.

This section describes how to install the C200HW-CE011 and C200HW-CEQ012.

4-5-1 Installing the C200HW-CEO11

Before installing the C200HW-CEOQ011 Bus Connection Unit, mount the C200HX/
HG/HE CPU and PC Card Unit in the correct slots in the CPU Backplane.

Name and Function of Each  The name and function of each component are described below.
Component

CPU bus interface connector 2

C200HW-CEO011 Bus Connection Unit

CPU bus interface connector 1
This connector connects to the CPU Bus Interface Connector on the PC Card
Unit.

CPU bus interface connector 2
This connector connects to the CPU Bus Interface Connector on the C200HX/

HG/HE CPU.
Installation Procedure
1, 2, 3... 1. Connect the CPU bus interface connectors 1 and 2 to the two connectors in
the Bus Connection Unit as shown in the figure below and press them firmly
into place.
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2. Secure the Bus Connection Unit with plate 1. To do so, secure plate 1 by
tightening a screw into the plate-1 mounting hole as shown in the figure
below.

P
'

|

3. Secure the Bus Connection Unit to the C200HX/HG/HE CPU with a screw
as shown in the figure below.

»
g’

!
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4-5-2 Installing the C200HW-CEQ012

Name and Function of Each

Component

Installation Procedure

40

1,2, 3.

Before installing the C200HW-CE012 Bus Connection Unit, mount the C200HX/
HG/HE CPU, SYSMAC LINK Unit or SYSMAC NET Link Unit, and PC Card Unit
in the correct slots in the CPU Backplane.

The name and function of each component are described below.

CPU bus interface connector 1

CPU bus interface connector 3

CPU bus interface connector 2

C200HW-CEO012 Bus Connection Unit

CPU bus interface connector 1
This connector connects to the CPU bus interface connector on the PC Card
Unit.

CPU bus interface connector 2
This connector connects to the CPU bus interface connector on the SYSMAC
LINK Unit or SYSMAC NET Link Unit.

CPU bus interface connector 3
This connector connects to the CPU bus interface connector on the C200HX/
HG/HE CPU.

1. Connect the CPU bus interface connectors 1, 2, and 3 all the way into the
three corresponding connectors on the Bus Connection Unit as shown in the
figure below.
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2. Secure the Bus Connection Unit with plate 1. To do so, secure plate 1 by
tightening a screw into the plate-1 mounting hole in the front surface of the
PC Card Unit as shown in the figure below.

P
|
L R
[ |
Jl ==
i »
(9) = |

3. Secure the Bus Connection Unit to the C200HX/HG/HE CPU with a screw
as shown in the figure below.

»
!
LR :
a
== i —
®© = —
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4-6 Installing and Removing Memory Cards

This section includes information on the memory cards to be used and explains
how to install memory cards in the PC card slots in the front surface of the PC
Card Unit.

4-6-1 Memory Cards

Use memory cards that fall within the following range of current consumption:

|5\/ (1 S|Ot) <05A, l1ov (1 SlOt) <0.1A
Isy (2 slots) + 3.4 X l1py (2 slots) < 1.0 A

Before purchasing memory cards (SRAM, FLASH, or ATA), always make sure
that they can be used with Phoenix PCM Plus 3.2.

4-6-2 PC Card Slots

| _— Slot1

Slot 2

Slot 1: A type-l, -Il, or -1l PC card can be mounted in this slot.

Slot 2: A type-l or -1l PC Card can be mounted in this slot. If, however, a type-lll
PC Card is mounted in slot 1, slot 2 cannot be used.

Note Always use the same type of card in each slot. If a different type of card is
mounted in the same slot, an error will occasionally occur depending on the
types of the cards.

4-6-3 Installing a Memory Card

1,2,3... 1. Mounta memory card in a PC card slot as shown below. Press the memory
card until it is aligned with the eject buttons.

-— Back

Before inserting the card, make
sure that it is oriented correctly.

Eject buttons

2. If another memory card is to be installed, repeat Step 1.
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3. Secure the memory card with plate 2. To do so, secure plate 2 by tightening a
set screw into the plate 2 mounting hole in the front surface of the PC Card
Unit as shown below.

Memory card
Plate 2

Note Do not press the eject button with Plate 2 mounted.

The Ethernet card cannot be installed or removed when the power is ON. Always
turn off the power before installing or removing the Ethernet Card.
Removing the Memory Card
1,2,3... 1. Remove the set screw, then remove plate 2.
2. Press the eject button as shown below.

The card inserted into slot 2 can be removed or installed by loosening the set
screws on plate 2. When removing or installing a card into slot 1, always
remove plate 2.
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Section 4-7

4-7  Starting the PC Card Unit

Checking the System Switch

Checking the Memory Card

Turning ON the
C200HX/HG/HE

Checking Operation with
Indicators

Checking System Operation

with SR Bits

Note

Turning on the C200HX/HG/HE automatically starts the PC Card Unit.

Before turning on the C200HX/HG/HE to start the PC Card Unit, check the items
described in this section. Also, after the PC Card Unit is started, check the indi-
cators and SR bits to confirm that operation is normal.

Check the startup mode and system settings.

« Make sure that pins 2 to 6 are all set to OFF.

» Make sure that pin 1 is set to the correct operating level for your system.

© 1=
—d
—
]
ﬁ =
O
90
O
O
O
]
l:l]i Starting in normal mode
OF=
]
| .
E_J—— System settings
i
OFF ON

Make sure that the memory card is correctly mounted in the PC Card Unit.
Turn on the C200HX/HG/HE.

If the PC Card Unit is started normally, the RUN indicator will light, If the ERR
indicator lights, eliminate the cause of the error as described in 12-1 Indicators
and the Error Log.

Check whether the PC Card Unit has been recognized by the C200HX/HG/HE.
Use the ladder program to read word SR 252. If bit 01 is ON, the PC Card Unit
has been correctly recognized by the C200HX/HG/HE.

Word address Bit number Operating level
SR 252 01 #0
04 #1

Operations from the time the power is switched on until the RUN indicator is lit.

» The SEND/RECYV Enable Flag (SR 252) turns ON immediately after the power
is turned on.

 The instruction will be executed after the RUN indicator lights.
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» The Data Link Operating Flag turns ON when the power is turned on and turns
OFF when the RUN indicator is lit.

« It takes 25 seconds until the RUN indicator is lit (35 seconds when Ethernet is
built-in). During this time the PC Card driver (socket service and card service),
the Ethernet ODI driver, and the UDP/IP protocol are loaded into the Unit.

AR Restart When the relevant bit on word ARO1 is turned from ON to OFF, the PC Card Unit
is restarted. For operating level 0, turn bit 11 from ON to OFF, for operating level
1 turn bit 10 from ON to OFF.

Clock Specifications When the PC Card Unit is restarted, either by resetting the power supply or using
AR restart, read the C200HX/HG/HE clock to set the clock on the PC Card Unit.
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SECTION 5
Using Memory Cards

This section describes formatting Memory Cards, file formats, and file transfers between the PC Card Unit and the C200HX/
HG/HE CPU.
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The PC Card Unit allows data, such as CIO, DM, and EM data, to be transferred
between a memory card mounted in the PC Card Unit and the C200HX/HG/HE
CPU. File read/write operations are performed using the CMCR instruction
executed in the ladder program in the C200HX/HG/HE. Refer to 4-1 Before
Installing a PC Card Unit for details on allocating a function code to CMCR.

When using the PC Card, be sure to observe the following precautions.

« Insert or eject the PC Card for at least 10 seconds after it is inserted or ejected.
(That is, don’t eject the PC Card for at least 10 seconds after it is inserted and
don't insert the the PC Card for at least 10 seconds after it is ejected.)

» Don't eject the PC Card while it is being accessed (while either the CARD1
indicator or CARD2 indicator is lit).

The PC Card Unit has two PCMCIA 2.1-compliant PC card interface slots, in
which two type-I or type-Il PC cards or one type-lll PC card can be mounted.
Memory cards on the market, such as SRAM, ATA, and FLASH memory cards,
can be used.

Before purchasing memory cards (SRAM, FLASH, or ATA), always make sure
that they can be used with PHOENIX PCM Plus 3.2.

The CMCR instruction (CARD MACRO) is used to transfer data between the PC
Card Unit and the C200HX/HG/HE CPU.

If the user specifies the memory address from which data is to be read, the num-
ber of words, and a file name, data in C200HX/HG/HE memory can be written to
the specified file in the memory card. Similarly, files can be written from the
memory card to C200HX/HG/HE memory. C200HX/HG/HE files can also be
compared and searched.

The PC Card Unit also supports saving data with words separated by commas
(CSV) as the file format, allowing data to be processed with commercially avail-
able spreadsheet software.

Data can be saved in any of the following three file format. Select the appropriate
format for your purpose.
* Single word comma separated value (CSV) format

The contents of the specified words are saved in ASCII format. The data for
each word is separated by a comma (4-byte ASCII characters).

* Double word CSV format

The contents of the specified words are saved in ASCIl format. The data for
each pair of words is separated by a comma (8-byte ASCII characters).

* Binary format

The contents of the specified words are saved directly in a file.
Specify the save format in the control data when programming the CMCR
instruction. Refer to 5-3 File Operations: CMCR Instruction for details.

Data stored in a memory card in a PC Card Unit can be accessed from a per-
sonal computer. Conversely, data stored in a personal computer can be written
to the PC Card Unit and then accessed by the PC.
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Section 5-2

5-2 Formatting Memory Cards

This section describes how to format memory cards.

5-2-1 Specifying the Card Format and Slot
The format differs according to the memory card being used.
* SRAM and ATA Cards: DOS FAT format
* FLASH Cards: MS-FLASH format

Use the system switch on the front panel of a PC Card Unit to specify the format
and the slot containing the card to be formatted.

Specifying the Card Format and Slot (Pins 4 and 3)

Note Restart the PC Card Unit to use new system switch settings. By default, all pins
are set to OFF. Change the switch settings as necessary.

ORIR=
| —
—
—
ﬁ =
@]
O
O
O
O
O
]
]
@ i Pin 4
| . Pin 3
]
=
i
OFF ON
Pin 4 and pin 3 settings Description
OFF | — SRAM/ATA Card Format card in slot 1
OFF ]
OFF | — SRAM/ATA Card Format card in slot 2
ON —m
ON —m FLASH Card Format card in slot 1
OFF ]
ON —m FLASH Card Format card in slot 2
ON —m

Note Memory cards can also be formatted using PCMCIA2.1-compliant equipment
such as personal computers. In this case, SRAM and ATA Cards must be for-
matted in FAT format, and FLASH Cards must be formatted in MS-FLASH for-

mat.

Newly purchased memory cards may not be formatted on the PC Card Unit. In
such a case, format them using a personal computer.

If a personal computer is not PCMCIA2.1-compliant, format the SRAM Card with
the following procedure using the PC Card Unit.

1,2, 3. 1. Connect an ANSI terminal, such as the Hyperterminal for Windows 95, to
the PC Card Unit using a host link cable. Set the communications conditions

as follows:

9,600 bps, 8 bits, no parity, 1 stop bit
2. Set only pins 5 and 6 to ON, and then turn on the PC Card Unit.
3. Insert the SRAM Card into slot 2.
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4. Input the following underlined characters.
F\>FORVAT H /U0

5. If an MS-DOS error message appears, select “FAIL.” The format will be for-
cibly executed.

5-2-2 Setting the Memory Card Formatting Mode

Use pins 6 and 5 to set the memory card formatting mode. The setting procedure
and pin settings are described below.

Note Restart the PC Card Unit to use new system switch settings. By default, all pins
are set to OFF. Change the switch settings as necessary.

10000

ey
H

—m—— Pin6
I J— Pin5
]
]
]
=
g
OFF ON
SFE?” I\élod%SSettings Pin 6 and pin 5 settings Description
(Pins 6 and 5) ON — Memory card formatting mode.
OFEE | — The FMT indicator flashes. This mode is used to format
the card inserted in the PC card slot. SRAM, ATA, and
FLASH cards can be inserted in the slot.

5-2-3 Starting Memory Card Formatting

Note Formatting a memory card erases all data from the card. Before formatting a
memory card, always back up all the necessary data from the card.

Turning pin 2 OFF then ON, or ON then OFF starts formatting the memory card.
Pin no. 2, however, is valid only when the startup mode is the memory card for-
matting mode (FMT indicator will be lit).

10000

—— Pin2

e
|

Rl

o)

]
al
o

N

Any card is formatted into a single partition and is given volume label “C200HW.”

SRAM and ATA cards are formatted in FAT format, and FLASH cards are for-
matted in MS-FLASH format.

50



File Operations: CMCR Instruction Section 5-3

5-2-4 Memory Card Compatibility

Memory Cards used for the PC Card Unit are not compatible with the Memory
Cards used for the CV-series CPUs. Memory Cards used for the CV-series Per-
sonal Computer Unit (CV500-VP2[][]), or the CV-series ISA Control Unit
(CV500-ISPOL]) however, are compatible.

5-3 File Operations: CMCR Instruction

This section explains how to use the CARD MACRO expansion instruction
(CMCR).

The CMCR instruction can be used when the C200HX/HG/HE SEND/RECV
Enable Flag is ON.

5-3-1 Summary of CMCR

Process Name Function

Process No. 1 | File Write Writes the contents of
C200HX/HG/HE memory to a file on
a memory card in the PC Card Unit.

Process No. 2 | File Read Reads to C200HX/HG/HE memory
the contents of a file in a memory
card in the PC Card Unit.

Process No. 3 | File and Memory Compare | Compares to C200HX/HG/HE
memory the contents of a file in on a
memory card in the PC Card Unit.

Process No. 4 File Search Searches data in the files on a
memory card in the PC Card Unit.

5-3-2 CMCR Format

The CMCR format is as follows:

CMCR
Control C: Beginning control data word (rightmost)
Source S: Beginning command data word (rightmost)

Destination D: Beginning response word

Control Data Control data is written in the following format, from the beginning control data

word (C).
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Word  c+0 I:_eveI: (O/l:) * F:’ort N:o. : : P:roce:ss Nc:). : :
cnl Lo cmwede
ol L, cowole
ol L cmeeds
oal L, cowele
ol L cmeede
ool o, cowoe
C+7 | | | | | | C:OI’\U(:)| cod:e | | | | | |

*Control code enable
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* (Operating) Level
Setting to “0” specifies level #0; setting to “1” specifies level #1.

» Control Code Enable
When bit 11 of word C+0 is ON (i.e., set to “1"), the control codes in words C+1
through C+7 are transmitted to the PC Card Unit.

* Port Number
The port number varies depending on the process number. For explanations of
the various processes, refer to 5-3-6 Using CMCR Processes.

* Process Number
The process number specifies a CMCR process (from 1 to 4).

* Control Code
The control code specifies the filename for writing, reading, comparison, or
searching.

Command Data In word S+0, specify the command data length +1. The maximum command
data length is 1,000 words.

S+0 Command data length (Number of words: BCD) $1 to $1001
S+1 Command data
S+2 Command data
S+1000 Command data
Response Data The response data varies depending on the CMCR process. For explanations of

the various processes, refer to Section 5-3-6 Using CMCR Processes.

5-3-3 Files Created Using the CMCR Instruction

* Maximum Number of Files per Card
The entire card may be used, but this depends on the FAT size of the card.

* Maximum Size for One File
The entire card may be used, but the offset setting is up to 65,535. A file size of
up to 4,294,967,295 bytes (216 — 1) can be read.

5-3-4 Related SR Words and Bits

The following table shows the SR words and bits that are related to CMCR

execution.
Word Bit no. Function
SR 237 00 to 07 Response code for operating level #0 after CMCR
execution.
08 to 15 Response code for operating level #1 after CMCR
execution.
SR 252 00 Turns ON when there is an error after CMCR
execution for operating level #0.
01 ON when CMCR can be executed for operating
level #0.
03 Turns ON when there is an error after CMCR
execution for operating level #1.
04 ON when CMCR can be executed for operating
level #1.
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5-3-5 Response Codes

Code Meaning

00 Normal completion
01 Parameter error (offset, file size, number of words read, etc.)
02 Disk full, file I/O error, file type error
03 File does not exist.
04 Comparison, search failure

05to FE Undefined
FF Process number error

Note CMCR Errors
When the C200HX/HG/HE ER Flag is ON.
Either the set parameter range has been exceeded or the instruction was
executed when the SEND/RECV Enable Flag was OFF.
When the PC Card Unit displays an error response.
The relevant bit on word 252 is ON. Refer to 5-3-4 Related SR Words and Bits.

5-3-6 Using CMCR Processes

The following four subsections explain how to use the four CMCR processes.
The processes are explained one by one, in order of process number.

5-3-7 File Write (Process No. 1)

The File Write process writes the contents of C200HX/HG/HE memory to a file
on a memory card in the PC Card Unit.

Control Data

Biti15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
T 7 T

T T T T T T T T
Word C+0 Level (0/1) 1 Port no. 0o 0 0 O O0O o0 o0 1
| | | | | | | | | | | |
C+1 Control code
to o
C+7 Control code

 (Operating) Level
Setting to “0” specifies level #0; setting to “1” specifies level #1.

e Port Number
Bit8 0: Overwrites existing file.
1. Creates new file.

When “offset” (explained below) is set to “1,” the new data is
added to the end of the existing file.

When “offset” is set to “0,” a new file with the same name as an
existing file overwrites the existing file. At this time, if “data
length” (explained below) is set to “1” (no transmission data), the
existing file is deleted.

Bit9 0: Makes the created file a comma separated value file. Carriage
returns are not inserted. The separation method is determined
by bit 10. The file is created as one line with no carriage returns
(CR + LF).

1. Makes the created file a binary file, and saves the memory con-
tents just as it is.
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Command Data

Response Data

Response Codes

Bit 10 0: Puts a comma between the data for each word.

1. Puts a comma between the data for every two words (double-
length words).
» Control Code
Write the hexadecimal values for the drive and filename for the file to be writ-
ten. The extension must be written in three characters. Shift JIS 1-byte alpha-
numeric code is used.
If there are already directories on the card, a directory can be specified.

Slot 1 is drive G, and slot 2 is drive H.

Write data

Data

length Offset

« Data Length
The data length (including the data length and offset designations) is specified
by the number of words. Specify a number from 1 to 1001 in BCD.

» Offset
The transmission data offset is specified by the number of elements (i.e., the
number of words for binary and single-word comma separation, or the number
of double-length words double-word comma separation). Specify a number
from O to FFFF in hexadecimal.

When adding data to a file, all numbers other than 0 have the same meaning
(i.e., add to the end of the file).

Single-word comma separation, binary:  Specified number of words.
Double-word comma separation: Specified number of elements.

* Write Data
The data to be written to the file. The maximum amount of data depends on the
type of file created, as follows:

Single-word comma separation, binary: 999 words
Double-word comma separation: 998 words (449 elements)

There is no response data.

00: Normal completion.

01: Offset or file size error (e.g., offset + size exceeds file size).
02: Disk full, file output error, or file type error.

03: File does not exist.
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File Writing Example In the following example, two words of data, from DM 0102 and DM 0103, are
written as a new file to the operating level #1 PC Card Unit's memory card. The
drive and filename are G:\\DMDATA.DAT.

—| CMCR Word 151413121110 9 8 7 6 5 4 3 2 1 0 pij
DM 0000 | — DM0000 |0 0 0 1 1 0 1 1.0 0 0 0 0 0 0 1
DM 0100 | — DM 0001 | $473A G:) i
000 DM 0002 | $5C44 (D)
DM 0003 | $4D44 (MD) Specify the drive
DM 0004 | $4154 (AT) and filename in
hexadecimal.

DM 0005 | $412E (A)
DM 0006 | $4441 (DA)
DM 0007 | $54 (™) |

—» DM 0100 | $0004
DM 0101 | $0000
DM 0102 | $1234
DM 0103 | $5678

Settings and Results The following table shows examples of settings for bits 8 to 10 and the command
data and file writing results.
Function Bit Command data Contents of file
10 | 9 8

New (Binary) * 1 1 [0004000012345678 12 34 56 78 (4 bytes, binary file)

New (CSV word) 0 0 1 | 0006000012 3456 78 9abcdef0 | 1234,5678,9abc,def0
(19 bytes, ASCII text file)

New (CSV 1 0 1 | 0006000012 3456 789abcdef0 |12345678,9abcdef0

double-length word) (17 bytes, ASCII text file)

Delete * * 1 |0001 -

Add (CSV word) 0 0 1 [0004000112345678 1234,5678 - 1234,5678,1234,5678
(19 bytes, ASCII text file)

Overwrite (CSV word) | 0 0 0 [000300011234 1234,5678 - 1234,1234
(9 bytes, ASCII text file)

Overwrite (CSV 1 0 0 [0004000112345678 12345678,9abcdef0 —

double-length word) 12345678,12345678
(17 bytes, ASCII text file)

5-3-8 File Read (Process No. 2)

The File Read process reads files on a memory card in the PC Card Unit to
C200HX/HG/HE memaory.

Control Data
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T T T

T T T T T T T T T
Word C+0 Level (0/1) 1 Port No. 0 0 0 0O 0O 0 1
| | | | | | | | | | | |
C+1 Control code
to .
C+7 Control code

* (Operating) Level
Setting to “0” specifies level #0; setting to “1” specifies level #1.
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» Control Code Enable
Fixed at “1” (control codes enabled).

e Port Number
Bit8 0: Reads the specified file.
1: Reads the specified number of elements in the file.

Bit9 0: Reads data as comma separated values. The separation
method is determined by bit 10.

1. Reads as binary file.
Bit 10 0: Uses comma separation in single word units (one word).
1: Uses comma separation in double word units (two words).

» Control Code
Write in hexadecimal value the drive and filename for the file to be read. The
extension must be written in three characters. Shift JIS 1-byte alphanumeric
code is used.

Slot 1 is drive G, and slot 2 is drive H.

Command Data

Data length Offset Number of words read

» Data Length
Fixed at 0003.

 Offset
The beginning read offset is specified by word or number of elements (double-
length words). Specify a number from 0 to FFFF in hexadecimal.

Single-word comma separation, binary: ~ Specified by word.
Double-word comma separation: Specified by no. of elements.

* Number of Words Read
The number of words read is specified by word or number of elements.

Single-word comma separation, binary:  Specified by word.
Double-word comma separation: Specified by no. of elements.

Make the setting from 1 to 3E7 in hexadecimal. The number of words read
depends on the type of file, as follows:

Single-word comma separation, binary: 999 words ($3E7)
Double-word comma separation: 449 (998 words) ($1F3)
Note Comma-separated files are read as text files with one-byte separations, such as
commas, every 4 or 8 bytes. If 2-byte separations, such as carriage returns (CR

+ LF), are included, an error will be generated with a response code of 2. Convert
to 1-byte characters beforehand.

Response Data The data read from the specified file is stored. When reading the number of ele-
ments, the number of elements in the file is stored in 2-word hexadecimal.

Response Codes 00: Normal completion.
01: Error in offset value or number of words read.
02: File 1/0O error or file type error.
03: File does not exist.
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File Reading Example

CMCR

DM 0000
DM 0100
DM 0200 |

Settings and Results

Word
—» DM 0000

In the following example, a file called “G:\DMDATA.DAT” in the operating level
#0 PC Card Unit is read in comma separated word units. The offset value is 0000
and the number of words read is “2.” The data is read to DM 0200 onwards.

DM 0001
DM 0002
DM 0003
DM 0004
DM 0005
DM 0006
DM 0007

DM 0100
DM 0101
DM 0102

DM 0200
DM 0201

Bit 15 14 1312 11 10 9 8 7 6 5 4 3 2 1 0

060001 00O0WO0OO0OOOUO0OT1T0O

$473A @)
$5C44 (\D)
$4D44 (MD)
$4154 (AT)
$412E (A)
$4441 (DA)
$54 (T)
$0003
$0000
$0002
$1234
$5678

Specify the drive
and filename in
hexadecimal.

The following table shows examples of settings for bits 8 to 10 and the command

data and file reading results.

Function Bit Command data Contents of PC card D: Response data
01 9 8 file storage words

Size (Binary) * 1 1|~ 12 3456 78 9a bc de f0 | 0000 0004
Size (CSV word) 0|0 1 |* 1234,5678,9abc,def0 0000 0004
Size (CSV 11]0 1 |* 12345678,9abcdef0 0000 0002
double-length word)
Read (Binary) * 1 | 0 |000300000002 123456 78 9abcdef0 |12 345678
Read (CSV word) 0O | O | O |000300000002 1234,5678,9abc,def0 12 3456 78
Read (CSV 1| 0 | O |000300000002 12345678,9abcdef0 12 34 56 78 9a bc de f0O
double-length word)
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5-3-9 File and Memory Compare (Process No. 3)

The File and Memory Compare process compares a file on a memory card in the
PC Card Unit to C200HX/HG/HE memory. The results of the comparison are
indicated by the response code.

If the specified length of data does not perfectly match, or if the file size is smaller
than the specified length of data, the response code (04) shows that there is no

match.
Control Data
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T T T T T T T T T T T T
Word C+0 Level (0/1) 1 Port No. 0O 0o 0O O O O 1 1
| | | | | | | | | | | |
C+1 Control code
to .
C+7 Control code

* (Operating) Level
Setting to “0” specifies level #0; setting to “1” specifies level #1.

» Control Code Enable
Fixed at “1” (control codes enabled).

e Port Number

Bit9 0: Compares data as comma separated values. The separation
method is determined by bit 10.

1. Compares as binary file.
Bit 10 0: Puts comma separation in single word units (one word).
1: Puts comma separation in double word units (two words).

» Control Code
Input in hexadecimal values the drive and filename for the file to be compared.
The extension must be written in three characters. Shift JIS 1-byte alphanu-
meric code is used.

Slot 1 is drive G, and slot 2 is drive H.

Command Data

Comparison data

Data
length

Offset

» Data Length
The data length (including the data length and offset designations) is specified
by the number of words. Specify a number from 1 to 1001 in BCD.

* Offset
The offset specifies the comparison data offset. For binary files it is specified by
the number of words, and for comma separated files it is specified by the num-
ber of elements. Specify a number from 0 to FFFF in hexadecimal.

e Comparison Data
The maximum value for comparison data depends on the type of file created,

as follows:
Single-word comma separation, binary: 999 words (data length: 1001)
Double-word comma separation: 998 words (data length: 1000)
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Response Data

Response Codes

File Reading Example

— CMCR
Word
DM 0000 | —»
DM 0100 | —
000
—

Settings and Results

Note Comma-separated files are read as text files with one-byte separations, such as
commas, every 4 or 8 hytes. If 2-byte separations, such as carriage returns (CR
+ LF), are included, an error will be generated with a response code of 2. Convert
to 1-byte characters beforehand.

No response data. Comparison results are indicated by response codes.

00:
01:
02:
03:
04:

Normal completion.

File does not exist.

Error in offset value or size.
File input error or file type error.

Data does not match.

In the following example, a file called “G:\DMDATA.DAT” at the operating level
#0 PC Card Unit is compared to C200HX/HG/HE memory as binary data. The
comparison data length is three words, and the offset value is 0000 (beginning of
file).

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMO000O |0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1
DM 0001 | $473A G:)

DM 0002 | $5C44 (\D)

DM 0003 | $4D44 (MD)

DM 0004 | $4154 (AT)

DM 0005 | $412E (A)

DM 0006 | $4441 (DA)

DM 0007 | $54 (T)

DM 0100 | $0005

DM 0101 | $0000

DM 0102 | $1234

DM 0103 | $5678

DM 0104 | $9012

Specify the drive
and filename in
hexadecimal.

The following table shows examples of settings for bits 9 and 10 and the com-
mand data and comparison results.

Function Bit Command data Contents of PC card Response code
10 9 file
Binary comparison * 1 |0004000012345678 |12345678 00 (Match)
* 1 | 000300015678 12 3456 78 00 (Match)
* 1 | 000300005678 12 3456 78 04 (No match)
CSV word comparison 0 0 |00060000 12345678 |1234,5678,9abc,def0 00 (Match)
9a bc de fO
0 0 |000400029abcdef0 |1234,5678,9abc,def0 00 (Match)
0 | 0004 0000 9abcdef0 1234,5678,9abc,def0 04 (No match)
CSV double-length word 1 0O |0006000012345678 |12345678,9abcdef0 00 (Match)
comparison 9a bc de f0O
1 0 |000400019abcdef0 |12345678,9abcdef0 00 (Match)
0O |000400009ahbcdef0 |12345678,9abcdef0 04 (No match)
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5-3-10 File Search (Process No. 4)

The File Search process searches files, by specified data, on a memory card in
the PC Card Unit.

Control Data

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
T 7 T

T T T T T T T T
Word C+0 Level (0/1) 1 Port No. 6 0 0o o0 0 1 O
| | | | | | | | | | | |
C+1 Control code
to o
C+7 Control code

* (Operating) Level
Setting to “0” specifies level #0; setting to “1” specifies level #1.

» Control Code Enable
Fixed at “1” (control codes enabled).

e Port Number

Bit9 0: Searches as comma separated values. The separation method
is determined by bit 10.

1. Searches as binary file.
Bit 10 0: Puts comma separation in single word units (one word).
1: Puts comma separation in double word units (two words).

» Control Code
Input in hexadecimal values the drive and filename for the file to be searched.
The extension must be written in three characters. Shift JIS 1-byte alphanu-
meric code is used.

Slot 1 is drive G, and slot 2 is drive H.

Command Data

T T

| | | Search data |
1 1

\ /\ /\ /

Data length  Offset 2 or 4 bytes

» Data Length
For word comparison, specify “3” and for double-length word comparison
specify “4.” For binary, specify “3.”

* Offset
The offset specifies the search data offset. For binary files it is specified by the
number of words, and for comma separated files it is specified by the number
of elements. Specify a number from 0 to FFFF in hexadecimal.

» Search Data
The length of the search data depends on the type of file created, as follows:

Single-word comma separation, binary: ~ One word
Double-word comma separation: Two words
Note Comma-separated files are read as text files with one-byte separations, such as
commas, every 4 or 8 bytes. If 2-byte separations, such as carriage returns (CR

+ LF), are included, an error will be generated with a response code of 2. Convert
to 1-byte characters beforehand.
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File Operations:

CMCR Instruction

Section 5-3

Response Data

Response Codes

File Reading Example

CMCR

DM 0000
DM 0100
DM 0200

Settings and Results

When the search data is found, the location of the matching data is stored. It is

returned as data within a range of 0 to FFFF.

The word location of matching data is as indicated as being a certain number of
words from the specified offset, i.e., the first word after the offset becomes 0000;

the second word, 0001; the third word, 0002, etc.

00: Normal completion.

01: Parameter error (for example, if the data length is 3 for double word
comparison).

02: File input error or file type error.

03: File does not exist.

In the following example, the contents (single-word comma separation) of a file

called “G:\DMDATA.DAT" at the operating level #0 PC Card Unit is searched for
the specified data in C200HX/HG/HE memory. The offset is 0000 and the search
data is $5678. The contents of DMDATA.DAT is 0000, 1234, 5678, 9123, 4560,

0000, 1111.

Biti5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Specify the drive

and filename in

hexadecimal.

— B o000 0 0001000000001 00
— DM 0001 | $473A G:)
. DM 0002 | $5C44 (\D)
DM 0003 | $4D44 (MD)
DM 0004 | $4154 (AT)
DM 0005 | $412E (A)
DM 0006 | $4441 (DA)
DM 0007 | $54 ™)
» DM 0100 | $0003
DM 0101 | $0000
DM 0102 | $5678

L DM 0200 | $0002

T— Indicates a match with the third element.

mand data and search results.

The following table shows examples of settings for bits 9 and 10 and the com-

Function Bit Command data Contents of file Response data
101 9 (location of match)
Binary search * 1 |000300019abc 12 34 56 78 9a bc de O 0001
CSV word search 0 0 |000300019ahbc 1234,5678,9abc,def0 0001
CSV double-length 1 | 0 [000400019abcdefo 12345678,9abcdef0 00 00
word search
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Memory Card Access Times for CMCR I nstructions Section 5-4

5-3-11 File Precautions

* When comma-separated files are written by CMCR, they are written as one
line.

» Comma-separated files created at a personal computer are read with the
assumption that they were created in one of the following formats.

4 bytes, comma, 4 bytes, comma, 4 bytes, comma....
8 bytes, comma, 8 bytes, comma, 8 bytes, comma....

 Additional data can only be written to a file if there is space available on the
card, and file data can only be overwritten in the range where an offset can be
specified.

« Individual fields in comma separated files are not enclosed by quotation
marks.

5-4 Memory Card Access Times for CMCR Instructions

The minimum times for executing CMCR instructions are as follows:

Minimum CMCR Instruction Execution Times

CMCR instruction

executed Completed
[p— L - | | | | | | | | | | Local node
T —[ T T—r T T T T T T T T T T cycle time

Unit processing H  Unit processing time B
time A l

t - -4 Memory Card access time

The access time will differ depending on the type of Memory Card used, so in this
instance it is calculated as O.

Minimum CMCR Instruction Execution Time
= local node cycle time + Unit processing time A + Memory Card access time
+ Unit processing time B + local node cycle time.

* Unit Processing Time A
Time to write data on the card: no. of write words x 0.013 + 5 ms
Time to read data from a card: 5 ms

 Unit Processing Time B
Time to write data on the card: 5 ms
Time to read data from a card: no. of read words x 0.013 + 5 ms

Example:The minimum instruction execution time for writing 999 words
Local node cycle time x 2 + 999 x 0.013 + 5 ms + 5ms
= local node cycle time x 2 + 22.987 ms
Actual Measurement Values The write time for a 999-word SRAM card: 24 ms
The write time for a 1-word SRAM card: 9.7 ms

C200HX/HG/HE Cycle Delay = When a PC Card Unit is connected to the C200HX/HG/HE CPU, the cycle time
Time will be delayed by a maximum of 6 ms.
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Sample Program Section 5-5

5-5 Sample Program

This section provides a sample program for writing and reading files. In this pro-
gram, when execution condition IR 00000 is turned from OFF to ON and then
OFF again, the data in 100 DM words beginning with DM 0100 is written to
G:\DMSAVE.DAT. When execution condition IR 00001 is turned from OFF to ON
and then OFF again, the 100 words of data is read from DMSAVE.DAT to the DM
words from DM 0200 onwards.

Program

Execution
condition
00000 25201 00200 S e
— | ! f 4+ 00100/ 25201: Operating level #0 CMCR execution enabled.
00101 R
— |
00100
— @MOV(21)  — Operating level #0
#0901 File write (newly created)
DM 0000 (Single-word comma separated file)
@CMCR — Process No. 1, File Write
DM 0000 Command execution
DM 0098
000

00100 25200

— | |

00100 25201

— | |

DIFU(13) 00101}

00200 25200
| I
1T

Execution
condition
00001 25201 s
KEEP
— | [ | 00200
00201 R
I
00200
— | @MOV(21) —
#0802
DM 0000
@CMCR —
DM 0000
DM 0010
DM 0200

00200 25201

00301

— — |

DIFU(13) 00201}

END(01) H

00300

00300: Output for CMCR instruction error.

00101: CMCR execution completion

25201: Operating level #0 CMCR execution enabled.

Operating level #0
File read (newly created)
(Single-word comma separated file)

Process No. 2, File Read
Command execution

00301: Output for CMCR instruction error

00201: CMCR execution completion



Debugging Ladder Programs Section 5-6

DM Area Settings

DMO0000 Control data

DMO0001 a7 3A ‘G

DMO0002 5C 44 \, ‘D’

DMO0003 4D 53 ‘™M, 'S’

DMO0004 41 56 ‘ALY

DMO0005 45 2E ‘B

DMO0006 44 41 ‘D, A

DMO0007 54 T

DMO0010 0003 Fixed at 0003.

DMO0011 0000 Offset: 0

DM0012 0064 Read data length: 100 words
DM0098 0102 Write data length: 102 words
DMO0099 0000 Offset: 0

DM0100 Data

DM0199 i Data |

5-6 Debugging Ladder Programs

Procedure

1,2, 3.

Support Software Startup

Expansion Instruction Setup

Ladder Program Creation
Online Connection

Program Transfer
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This section shows how to debug the ladder program, using the sample program
provided in 5-5 Sample Program as an example.

The procedure for debugging a ladder program is outlined below. Each of these
steps is then explained in more detail.
1. Start up the Support Software.
. Allocate a function code to CMCR.
. Create the ladder program.
. Go online.
. Transfer the program to the PC.
. Prepare the system for debugging.
. Execute the program.
. Debug the program.
9. Check the write data.
From the drive in which the SYSMAC Support Software is installed, enter “SSS”
and then press the Enter key to start up the SYSMAC Support Software. Then,

from the System Setup menu, set the PC model, PC communications parame-
ters, and so on.

0 NO O WN

Select “X:Set instructions” from the Utility Menu. Then use “E:Edit instructions”
to set a function code for the CMCR instruction in the instructions table. For
details, refer to the SYSMAC Support Software Operation Manual: C-series
PCs.

The settings can also be made using the Programming Console. For details,
refer to 4-1-3 Allocating a Function Code for CMCR.

Create the sample program.
Go online by pressing Ctrl+O followed by the F1 key (PC connection).

Use “Monitoring/P:Transfer program/W:Computer — PC” to transfer the pro-
gram to the C200HX/HG/HE Programmable Controller.
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Debug Preparation

Program Execution

Debugging

Checking the Write Data

Insert the memory card into slot 1 in the PC Card Unit. Set the control data, data
length, offset, and write data to the DM area using the DM Menu.

Press Ctrl+O followed by the F3 key (MONITOR) to switch to MONITOR mode.

Use the “Monitor data” operation under the Monitoring Menu to execute the write
command by turning execution condition IR 00000 from OFF to ON and back
OFF.

Check to see that error output IR 00300 does not turn ON. If it does turn ON, use
CMCR response codes 23700 to 23707 to check the error.

Execute the read command by turning execution condition IR 00001 from OFF
to ON and back OFF.

Just as for the write command, check to see that error output IR 00301 does not
turn ON, and check the response codes if it does.

Use the DM Menu to check to see that the contents of DM 0100 to DM 0199 have
been copied to DM 0200 to DM 0299.
Eject the memory card from the PC Card Unit.

Insert the memory card in a personal computer with a 3G8F5-PCM01 PC Card
Interface Board installed, or in a computer with a PC card slot.

Check to see that a file called “DMSAVE.DAT” has been created on the memory
card. This is a text data file, in single-word comma separated value format.

This completes the ladder program debugging operation.
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Part 3
Using Ethernet

This part of the manual describes how to install Ethernet Cards and use
the setup software. It includes directions on how to use the SEND and
RECYV instructions to transfer data and provides details on the FINS
commands and responses used for communications between the
C200HX/HG/HE CPU and the PC Card Unit.
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SECTION 6
Preparations for Operation

This section outlines the steps required to install the PC Card Unit and Ethernet function and prepare for operation. Be sure
you have read this section and understood all of the procedures before attempting to actually make the settings or do any pro-
gramming.

B-1  OUIINE ..o e e 70
B-2  PrOCEOUNES ..\ ittt et 70
6-3  COMMUNICAIONS . . ..ttt ittt e e e e et e e e 72
B-3-1  OUING ..o o e 72
6-3-2 Ethernet CommunicationsFunction ................c i iiiiiirinnnn.. 72
6-3-3 SEND andRECV . ..o e 73
6-3-4  FINS Communications Service (FINS Commands and Responses) ........... 73
B-3-5  SOCKEL SEIVICES ..ottt 73
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Procedures

Section 6-2

6-1 Outline

1,2, 3.

6-2 Procedures

1. Communication Board

2. C200HX/HG/HE Setup

3. PC Card Unit Setup
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The procedures required to prepare for operation are outlined below. Be sure to
familiarize yourself with these basic procedures.

These procedures are explained in more detail in 6-2 Procedures.

1. Communications Board Installation
Mount the Communications Board in the C200HX/HG/HE CPU.
2. C200HX/HG/HE Setup

Assign a function code to the CARD MACRO (CMCR) expansion instruc-
tion.

3. PC Card Unit Setup
Mount the PC Card Unit and make the required settings.
4. Ethernet Setup

Install the Ethernet Card and set up Ethernet using the setup software so
that the communications software can be used.

5. Programming
Write the program.
6. Debugging
Debug the program.
7. Operation

This section outlines the procedures required to install and set up the PC Card
Unit and peripheral devices for application development and operation. Be sure
that you thoroughly understand all of these procedures. References for further
reading are provided for each procedure.

Mount either the C200HW-COMO1 or C200HW-COMO04-E Communications
Board in the C200HX/HG/HE CPU. Refer to the C200HW-COMO1 to 06-E Com-
munications Board Operation Manual for detalils.

Two steps are require to prepare the C200HX/HG/H for PC Card Unit applica-
tion.

» Addition of CMCR 4-1
Use either the SYSMAC Support Software or the Programming Console to
assign a function code to the CARD MACRO (CMCR) instruction.

» System Switch Setting

Turn ON DIP switch pin number 4 to enable setting expansion instructions
for the C200HX/HG/HE.

Two steps are required to set up the PC Card Unit.
« System Switch Setting

Set the startup mode, memory card initialization type, the operating level,
etc. If only the memory card function is to be used, set only the operating
level and leave the other pins set to OFF.

* Unit and Peripheral Connections 4-4 to 4-6

Mount the PC Card Unit on the Backplane and install the Bus Connection
Unit and memory card.



Procedures

Section 6-2

4. Ethernet Setup

5. Programming

6. Program Debugging

7. Operation

Note

Unit Restrictions and Mounting Locations

When a PC Card Unit is used, only one SYSMAC LINK Unit or SYSMAC
NET Link Unit can be used on the CPU Backplane.

When a PC Card Unit and SYSMAC LINK Unit or SYSMAC NET Link Unit
are used together on the CPU Backplane, they must be mounted in the slots
shown in the following illustration.

=
il

PC Card Unit T C200HX/HG/HE CPU
SYSMAC LINK Unit

Mount the PC Card Unit to the
left of the SYSMAC LINK Unit

» Ethernet Card Installation 7-2

Install the Ethernet Card into the PC Card Unit.
» Ethernet Connection 7-3

Connect the PC Card Unit to the Ethernet network.
» Personal Computer Setup

N
N

Connect the PC Card Unit to a personal computer and copy the setup soft-
ware.

» Setup Software Settings 7-5 and 7-6

Activate the setup software on the personal computer and carry out all set-
tings for Ethernet.

8to 11
Use SYSMAC Support Software with a personal computer to create the ladder
program. For details regarding ladder programming, refer to the SYSMAC Sup-
port Software Operation Manuals.

Use a memory card with the program that has been created and correct any
bugs that may be found.

Proceed with actual operation.

1. Do not use the setup software for the C200HW-PCS01(-EV1) to perform
settings for the C200HW-PCS01-V2.

2. The C200HW-PCS01-V2 is factory-set to ODI driver (cntpclat.com). For this
reason, if the Unit is started up without installing the C-NET(PC)C-10L
Ethernet Card made by CONTEC, the ERR indicator will light. Perform the
required settings for the ODI driver and Ethernet communications according
to the Ethernet Card used.
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Communications Section 6-3

6-3 Communications

6-3-1 Outline

The PC Card Unit has a built in message service that enables the use of data
communications and commands to control PCs and FA computers on nodes on
a network.

The message service operates by setting the communications destination each
time it sends a command or data and then receives the response from the des-
tination node. The message service can be set so as not to send any response if
a response is not necessary. A message can be sent to all nodes on the network
simultaneously. This is called broadcasting.

The PC Card Unit can participate in communications with C200HX/HG/HE
CPUs, CV-series PCs, and computers on the Ethernet network.

Node-to-node Data Transfer

Command
Ao TmmEEssmEsssssssssssssssssssssssasses .
I mmmmmnmrmmnmmmll I n
N o *. N
'y Response vy
C200HX/HG/HE Ccv CvM1 C200HX/HG/HE FA computer
+ + + +

PC Card Unit Ethernet Unit Ethernet Unit  PC Card Unit

Broadcasting

Broadcast data

4 L] 3 L ‘l
: v v v v
C200HX/HG/HE Ccv CVvM1 C200HX/HG/HE FA computer
+ + + +

PC Card Unit Ethernet Unit  Ethernet Unit  PC Card Unit

There are three communications systems used by the message service for the
PC Card Unit: ladder diagram instructions (SEND and RECV), FINS commands,
and socket services. These are detailed next.

6-3-2 Ethernet Communications Function

The C200HW-PCS01-V2 PC Card Unit Ethernet Set supports the three commu-
nications methods shown in the following diagram.

Overview

| SEND/RECYV instructions J

FINS communications service |

[ Ethernet communications I

—

Socket services |
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Software Configuration

C200HXHGHE CPU |
]
SEND C200HXHGHE
RECV CMCR CMCR CPU
CMCR
| _FINs |4 ; e
LDP TCP PC Card Unit
1=
_ Ethernet Card
| Ethernet |

Note FINS commands are issued by using CMCR.

The three communication methods are outlined below.

6-3-3 SEND and RECV

Data is transmitted from the PC Card Unit using the SEND and RECV instruc-
tions. Although it is necessary to specify the data for transmission, detailed data
processing is automatically performed by the Unit.

Refer to Section 8 Using SEND(90) and RECV/(98) for details on SEND and
RECV.

6-3-4 FINS Communications Service (FINS Commands and Responses)

The FINS communication service is explained below in three categories: when
the PC Card Unit receives a FINS command; when a FINS command is sent
from the PC Card Unit; and when FINS communication is carried out between
the computer and the PC Card Unit.

For details on FINS commands and responses, refer to Section 9 FINS Com-
mands and Section 11 Using FINS Commands and Responses.

When the PC Card Unit Receives a FINS Command

When the PC Card Unit receives a FINS command, it automatically interprets
the command and sends a response. All processing is conducted automatically,
so there is no need to program the PC to respond to FINS commands.

When a FINS Command is Sent From the PC Card Unit

A FINS command is issued using the CMCR instruction, and a response is
returned from the recipient of the command. That response is returned automat-
ically if the recipient of the FINS command is a C200HX/HG/HE or CVM1/CV
Programmable Controller.

FINS Communication Between the Computer and the PC Card Unit

To use FINS commands from a computer, create the command data in the pro-
gram at the computer according to the FINS command format. Have the FINS
responses that are returned form the PC Card Unit analyzed and processed
according to that format. For details, refer to Section 9 FINS Commands.

6-3-5 Socket Services

A socket is an interface which allows a user program to directly use TCP (Trans-
mission Control Protocol) and UDP (User Datagram Program). Socket services
are employed by using the CMCR instruction. Using socket services allows the
PC Card Unit to communicate with UNIX workstations and FA Computers other
than OMRON Programmable Controllers, with any protocol. For details, refer to
Section 10 Socket Services.
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SECTION 7
Setting Up Ether net

This section describes how to install Ethernet cards and use the setup software. Before setting up Ethernet, always set up the
PC Card Unit as described in Section 4 Installation and Switch Settings.

T-1  Preparalions .. ..ottt e 76
7-2 Installing and Removingthe Ethernet Card . ... 76
7-2-1  Ethernet Cards . ... ..o e 76
T7-2-2 P Cad S OtS . .ot 77
7-2-3 Ingtalling and Removing an Ethernet Card . ........... .. ... ... ... 77
7-3 Connectingtothe Ethernet Network . ......... . i i 81
7-3-1 ConnectingtotheHub . ....... .. . . 81
7-3-2  Constructing an Ethernet Network ............ .. ... i, 82
7-4  Connecting to the Personal Computer . ... ...ttt 82
7-4-1 Restrictionson Personal COmMPULErS .. ..ottt 82
7-4-2  Connecting the Computer tothe PCCard Unit ........................... 82
7-5 Setting Up the Ethernet Environment . ........... .. i 84
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7-7-2  Restoring Files .. ..o 102
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I nstalling and Removing the Ethernet Card Section 7-2

7-1 Preparations

Before setting up the Ethernet, always perform the setup procedure described
below.

Note 1. Do not use the setup software for the C200HW-PCS01(-EV1) to perform
settings for the C200HW-PCS01-V2.

2. The C200HW-PCS01-V2 is factory-set to ODI driver (cntpclat.com). For this
reason, if the Unit is started up without installing the C-NET(PC)C-10L
Ethernet Card made by CONTEC, the ERR indicator will light. Perform the
required settings for the ODI driver and Ethernet communications according
to the Ethernet Card used.

3. The service conditions, slots used, and restrictions on PC cards are the
same for the PC Card Unit Ethernet Set as for the PC Card Unit. Be sure to
observe the restrictions described in Section 4 Installation and Switch Set-
tings.

1,2,3... 1. Mounting the Communications Board

Mount the C200HW-COMO01 or C200HW-COMO04-E Communications
Board in the C200HX/HG/HE CPU. Refer to the C200HW-COMOL1 to 06-E
Communications Board Operation Manual for details.

2. Setting Up the C200HX/HG/HE
» Adding CMCR

Use the SYSMAC Support Software or Programming Console to allocate a
function code to the CMCR instruction (CARD MACRO instruction).

« Setting the System Switch

Turn ON pin no. 4 on the DIP switch to enable allocating function codes to
expansion instructions for the C200HX/HG/HE.

3. Setting Up the PC Card Unit
« Setting the System Switch

Set the startup mode, memory card format, operating level, etc. If only a
memory card is to be used, set the operating level only. Other pins can be left
OFF.

» Connecting the PC Card Unit to Peripherals 4-4t0 4-6
Install the PC Card Unit on the CPU Backplane, and mount a Bus Connec-
tion Unit and memory card.

7-2 Installing and Removing the Ethernet Card

This section describes restrictions on Ethernet cards and explains how to install/
remove an Ethernet card in/from the PC Card Unit.

7-2-1 Ethernet Cards

Applicable Ethernet Cards The PC Card Unit uses a DOS ODI driver. Although two DOS ODI drivers are
currently in existence (SPEC3 and SPEC4), the PC Card Unit supports the
SPEC3 ODI driver only. Therefore, Ethernet cards that have only the SPEC4
ODI driver cannot be used.

Note 1. Before installing or removing an Ethernet card, always turn the PC Card Unit
OFF. An Ethernet card cannot be installed or removed while the PC Card
Unit is ON.

2. Only one Ethernet card can be used.
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I nstalling and Removing the Ethernet Card Section 7-2

7-2-2 PC Card Slots

| __— Slot1

Slot 2

Slot 1: A type-l, -Il, or -1l PC card can be mounted in this slot.
Slot 2: A type-1 or -1l PC Card can be mounted in this slot. If, however, a type-lii
PC Card is mounted in slot 1, slot 2 cannot be used.

Note The card inserted into slot 2 can be removed or installed by loosening the set
screws on plate 2. When removing or installing a card into slot 1, always remove
plate 2.

To avoid accidental removal of the Ethernet Card, it is recommended that the
Ethernet Card be installed in slot 1.

7-2-3 Installing and Removing an Ethernet Card

Note Use an Ethernet card that has a connector more than 3 mm away from the edge
of the card, as shown in the figure below. If the distance between the edge of the
card and the connector is 3 mm or less, the plate for securing the PC card cannot
be installed.

Ethernet card

3 mm

Note There is a restriction on the current consumption of the Ethernet card. Use an
Ethernet card that meets the following conditions:
|5V (1 SlOt) <0.5A, l1ov (1 S|Ot) <0.1A
Isy (2 slots) + 3.4 X l1oy (2 slots) < 1.0 A

77



I nstalling and Removing the Ethernet Card Section 7-2

Installing an Ethernet Card
1,2,3... 1. Connect the attached adapter to the Ethernet card as shown in the figure
below. Carefully check the shape of each connector to ensure correct con-
nection. Be sure to press the connector all the way in.

2. Insert the Ethernet card into the PC card slot as shown in the figure below.
Press the Ethernet card until its edge is aligned with the eject buttons.

To avoid accidental removal of the Ethernet Card, it is recommended that
the Ethernet Card be installed in slot 1.

Eject buttons

3. If a memory card is to be installed, install it in the same way as step 2.

4. Secure the Ethernet card with plate 2. To do so, secure plate 2 by tightening
a set screw into the plate 2 mounting hole in the front panel of the PC Card

Unit as shown below.

Plate 2
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5. Secure plate 3 by tightening a set screw into the plate 3 mounting hole.

Plate 3

6. Secure the adapter cable with plates 3 and 4 by tightening set screws as
shown below.
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I nstalling and Removing the Ethernet Card Section 7-2

Installation Precautions For the PC Card Unit Ethernet Set, consider the lengths of the cable and plate 3
indicated in the figure below to ensure that there is sufficient room to install the
Ethernet Set properly.

D] Backplane

4L14mm

\Plate 3

Consider the length of this cable to ensure that there is
sufficient room to install the Ethernet Set.

Removing an Ethernet Card

1,2,3... 1. Remove the set screw, then remove plate 2.
2. Remove the set screw, then remove plate 3.
3. Press the eject button as shown in the figure below.

The card inserted into slot 2 can be removed or installed by loosening the set
screws on plate 2. When removing or installing a card into slot 1, always
remove plate 2.

Note Do not press the eject button with the plates mounted.
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7-3 Connecting to the Ethernet Network

This section explains connection to a 10BASE-T network as an example of
Ethernet connection.

7-3-1 Connecting to the Hub

1,2, 3. 1. Connect the adapter from the Ethernet card to a twisted-pair cable.

~

Adapter

2. Connect the twisted-pair cable to the hub as shown below.
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7-3-2 Constructing an Ethernet Network

The following diagram illustrates an example of Ethernet network configuration.
For the types of networks and the types and number of devices that can be con-
nected, refer to documentation for the hub.

A MAU is required
to connect a
twisted-pair cable
to a CV Series
Ethernet Unit.

Personal computer

7-4  Connecting to the Personal Computer

This section describes how to connect to a personal computer to enable using
the setup software to set your Ethernet connection.

7-4-1 Restrictions on Personal Computers

Use a computer that meets the conditions shown below.

Applicable Computers and An AT or compatible computer can be used. The computer must have at least
Operating Systems one RS-232C port available.

Use an operating system supporting terminal software (e.g., HyperTerminal)
that allows the exchange of binary files using the Zmodem protocol.
Example: Windows 98 or Windows NT 4.0.

7-4-2 Connecting the Computer to the PC Card Unit

Connect the computer to the PC Card Unit with a Host Link Cable.
Note 1. Before connecting or disconnecting the cable, always turn both the PC Card
Unit and the computer OFF.

2. If the computer does not have a 25-pin D-SUB connector RS-232C connec-
tor, wire your own cable. Refer to Appendix C Connector Pin Assignments
for wiring.
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Connecting to the Personal Computer Section 7-4

1,2,3... 1. Open the front cover as shown below.

2. Connect the 9-pin D-SUB connector of the Host Link Cable to the serial com-
munication connector on the PC Card Unit. Insert the connector all the way
in, then tighten the screws.

Front cover

N
O@L

&
=

N

3. Connect the 25-pin D-SUB connector of the Host Link Cable to the serial
communication connector on the personal computer. Insert the connector
all the way in, then tighten the screws.
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Setting Up the Ethernet Environment

Section 7-5

7-5 Setting Up the Ethernet Environment

7-5-1 IP Address

IP Address Structure

Class B ‘1|0|

The Ethernet communications environment must be set up to perform Ethernet
communications from a PC Card Unit. This section describes how to set up the
Ethernet environment with the setup software.

Refer to 7-6 Setup Software Operation for details on how to use the setup soft-
ware.

Because a PC Card Unit uses an Ethernet expansion function (UDP/IP and
TCP/IP), it must have its own IP address. An IP address is used to identify each
node (such as computers, CV-series Ethernet Units, and PC Card Units) on an
Ethernet network. IP addresses must be set and managed to ensure that each
address is unique.

An IP address is a 32-bit binary data, consisting of a network number and a host
number. The network number is an address used to identify each network. The
host number is used to identify each host (i.e., node).

IP addresses are divided into three classes: Class A, Class B, and Class C.
Select an applicable class according to the scale of the network being used.

31

Class A ‘ 0 ‘ Network no. (7 bits) Host number (24 bits) ‘
Bit 0 1 16 31
Network number (14 bits) Host number (16 bits) ‘

Bit 0 1 2 24 31

Class C ‘1|1|0|

Assigning IP Addresses

Network number (21 bits) Host number (8 bits) ‘

The numbers of networks and hosts that can be identified differ according to the
class.

Class Number of networks Number of hosts
Class A Small More than 65536 (216)
Class B Medium 256 (28) to 65536 (216)
Class C Large Less than 256 (28)

An IP address consists of 32 bits divided into four segments of 8 bits each. These
segments are separated with a dot and represented as four decimal numbers.

Example: 10000010 00111010 00010001 00100000 — 130.58.17.32

1. All nodes within a network must have the same network number.

2. The network number of an IP address is used to identify each Ethernet net-
work (IP network segment). The network number is not the same as the net-
work address used for FINS communication.

3. An IP network segment is a logical network consisting of nodes that have the
same network number.

Assign a unique IP address to each node within a network (or among multiple
networks).

The internet protocol (IP) is a standard international communications protocol.
Therefore, obtaining an IP address from a public organization prevents address-
related problems when the network is expanded in the future. Obtaining an offi-
cial IP address is not required for a local Ethernet network that is not connected
to outside networks. We do, however, recommend that you obtain an official IP
address if there is any chance of connection to outside networks at any time in
the future.
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Assigning an IP Address to
a PC Card Unit

7-5-2 Subnet Mask

Specifying a Subnet Mask
for a PC Card Unit

7-5-3 ODI Driver

7-5-4 Hosts

To assign an IP address to the PC Card Unit, select “1. Enter IP Address for Unit”
from the main menu of the setup software. Refer to 7-6 Setup Software Opera-
tion for details on how to specify the IP address.

Connecting a lot of nodes to a network makes network operation and manage-
ment difficult. In this case, it is better to construct the system by subdividing a
network into multiple subnetworks. These subnetworks operate independently
within the network, but they are viewed as a single network from outside the net-
work.

To allow such network operations, the host number of the IP address must be
subdivided into a host number and a subnet number.

A subnet mask is the information used to identify which part of the host number is
going to be used as the subnet number. All bits in the subnet mask that corre-
spond to the bits in the IP address used either as the network number or the sub-
net number are set to “1” and the remaining bits, which correspond to the bits in
the IP address actually used for the host number, are set to “0.” In the following
example, only the last 8 bits are used as the host number.

Example: 11111111 11111111 11111111 00000000 - FFFFFFOO

All nodes on a subnetwork must have the same subnet mask value.

If no subnetwork is to be used, a subnet mask need not be specified. In this case,
the subnet mask is recognized as the one that has no subnet number (or that
consists of only the network number and host number).

To assign a subnet mask to a PC Card Unit, select “2. Enter Subnet Address for
Unit” from the main menu of the setup software. Refer to 7-6 Setup Software
Operation for details on how to specify a subnet address.

Specify the file name (including extension “.COM”") of the ODI driver provided
with the Ethernet card.

To specify an ODI driver path, select “3. Enter ODI Driver Path” from the main
menu of the setup software. Refer to 7-6 Setup Software Operation for details on
how to specify an ODI driver path.

Specify the IP addresses and host names of all the nodes to be registered in the
IP network to be used. For a PC Card Unit, up to 127 nodes can be specified.

Example:

128.0.1.1 master
128.0.1.2 submaster

|

IP address ] Host name

Space

Set the hosts for the IP network to be used. To do so, an existing HOSTS file can
be copied, or a new HOSTS file can be created. Insert an space between the IP
address and the host name. The maximum number of lines in a HOSTS file is
127.

To set the hosts, select “4. Edit HOSTS File” from the main menu of the setup

software. Refer to 7-6 Setup Software Operation for details on how to edit a
HOSTS file.

7-5-5 Conversion Table for IP Addresses and FINS Node Addresses

When a UDP/IP address has been used on the Ethernet an IP address must be
used for the specified node address. Communications using FINS commands
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use a FINS node address. The conversion between the IP address and the FINS
node address is made in the PC Card Unit. The conversion table for IP
addresses and FINS node addresses shows the correspondence between
FINS node addresses and IP addresses.

Specify IP addresses in decimal notation. If 0 is added to the beginning of each
field, the address will be interpreted as an octal number. Enter an space between
the IP address and node address.

When using only the socket communications, also register the IP-FINS node
address conversion table of the local node.

7-5-6 FINS Routing Tables

Local Network Table

Relay Network Table
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Note

The FINS routing tables are required to return responses to FINS commands
sent from a computer or CV-series PC on another network to the PC Card Unit.
They show the route to each network to which response is to be returned.

The FINS routing tables consist of a local network table and a relay network
table.

Even if there is only one network, always specify the local network table. If the
PC Card Unit is to communicate with a node on another network, the relay sta-
tion must be a CV-series PC.

If routing tables are already set for C200HX/HG/HE Programmable Controllers,
the PC Card Unit will use those routing tables. Routing tables established by the
setup software will be invalid.

Specify the unit no. of the PC Card Unit and the network address of the network
to which the PC Card Unit is connected.

» Local network address: Address of the network to which the PC Card Unit is
connected (1 to 127)

* Unit no.: O (fixed)

The relay network table shows the route to each network with which the PC Card
Unit is to communicate. This table need not be specified if the PC Card Unit is to
communicate only with nodes within the local network.

* End network:  Address of the network on which the destination node resides
(1to 127)

» Relay network: Address of the network linking the local node to the next relay
node (1 to 127)

* Relay node:  Address of the relay node between the relay network and the
end network (Ethernet Unit: 1 to 127)

To edit the routing tables, select “6. Edit Routing Table for FINS” from the main

menu of the setup software. Refer to 7-6 Setup Software Operation for details on

how to edit the routing tables.
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7-5-7 Gateway Address

An IP router can be used to connect multiple IP network segments. Networks
connected by an IP router can communicate with each other. FINS communica-
tions allow nodes on different networks to communicate with one another as if
these nodes are on the same network. To establish such communications, gate-
way addresses must be specified.

Host Host Host
computer computer computer
! ! H ! !
Host PC Card IP router PC Card CV-series|
computer Unit Unit PC
Ethernet network 1 Ethernet network 2

Assign an identical value to the FINS network addresses of the Ethernet net-
works connected by the IP router. (The network number or subnet number of the
IP address, however, must be different for each network.) For example, the PC
Card Units shown in the figure above have the same FINS network address
(same layer).

Broadcasting is not allowed between Ethernet networks connected by an IP
router. For example, data broadcast within Ethernet network 1 is not transmitted
to nodes on Ethernet network 2.

To specify a gateway address, select “7. Edit Gateway Address for Unit” from the
main menu of the setup software. Refer to 7-6 Setup Software Operation for
details on how to specify a gateway address.

7-5-8 Other Ethernet Environment Settings

The following Ethernet environment settings cannot be changed for the PC Card
Unit:
» Broadcast address: All bits are fixed at 1.

» Packet size: The size is fixed at 1,500 bytes. UDP data is split into 1,472-byte
data before transmission. TCP is 1,024 bytes.

« KEEP ALIVE: Fixed at 60 seconds.
» Send/Receive packet: Fixed at 2,048 bytes.

7-5-9 Setting the Port Number

1,2, 3.

In the Ethernet Set, FINS communications are processed through the UDP port.
The default port number is 9600.

To change the port number, use the following procedure.

1. With reference to the information on making backup copies in 7-7 Backing
Up and Restoring Settings, make backup copies of the setting files.

2. Using the text editor of the personal computer, change the last line of the
BASE.BAT file in the same folder as the setting files in the way shown below.
Input the port number in decimal.
base_e - base_e <port_number>

3. After saving the BASE.BAT file, with reference to the information on restor-
ing files in 7-7 Backing Up and Restoring Settings, restore the BASE.BAT
file.

When the port number is changed, only the BASE.BAT file has to be
restored. It is not necessary to restore other files.
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7-6  Setup Software Operation

7-6-1 Setup Procedure

The procedure required for making Ethernet communications environment set-
tings using the setup software is given below. The setup software is an applica-
tion that operates on the PC Card Unit and is used from the terminal software
installed on the personal computer.

1,2,3.. 1

Note 1.

7-6-2 Preset Items

Turn OFF the power supply to the C200HX/HG/HE and the personal com-
puter.

. Connect the personal computer and the PC Card Unit using an RS-232C

cable. Refer to 7-4 Connecting to the Personal Computer for details.

. Start up the terminal software and set the communications conditions.
. Change the PC Card Unit's startup mode (set pins 5 and 6 of the system

switch to ON).

. Turn ON the power supply to the C200HX/HG/HE and the personal com-

puter.

. Start up the setup software (SETUP.EXE) using the terminal software on the

personal computer.

. Make the Ethernet communications environment settings using the setup

software.

. Restart the PC Card Unit in normal mode (i.e., with pins 5 and 6 of the sys-

tem switch set to OFF). At this point the settings changes are enabled. Refer
to 7-6-12 Returning the PC Card Unit to Normal Mode for details.

Do not use the setup software for the C200HW-PCS01(-EV1) to perform
settings for the C200HW-PCS01-V2.

. Backing Up and Restoring Settings

Before changing settings using the setup software, it is recommended that a
backup copy is made of the settings. Backing up and restoring settings is
performed not from the setup software, but from HyperTerminal. For details
of the procedures, refer to 7-7 Backing Up and Restoring Settings.

Before starting Ethernet communications through the Ethernet card, use the
setup software to set up the Ethernet communications environment.

The items set using the setup software are described on the following pages.
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Preset Items

Menu

Description

1. Enter IP address for UNIT

Specify the IP address of the PC Card
Unit.

2. Enter Subnet address for UNIT

Specify the subnet mask of the PC Card
Unit.

3. Enter ODI Driver Path.

Specify the file name (including the
extension “.COM”) of the ODI driver
provided with the Ethernet card.

An ODI driver (cntpclat.com) for the
C-NET(PC)C-10L Ethernet card made
by CONTEC is installed in the Unit.

4. Edit HOSTS File.

Set the HOSTS file for the IP network.
To do so, you can copy the existing
HOSTS file or create a new HOSTS file.
Insert a space between the IP address
and host name. The maximum number
of lines in the HOSTS file is 127.

5. Edit Conversion Table for IP address
and FINS Node address.

Specify the conversion correspondence
between each pair of a FINS node
address and IP address. Specify IP
addresses in decimal notation. Note that
if 0 is added to the beginning of each
field, the address will be interpreted as
an octal number. Enter a space between
the IP address and node address.

6. Edit Routing Table for FINS.

Specify the data required for
internetwork communication. The data
consists of a local network table and a
relay network table. Even if there is only
one network, specify just the local
network table. If the PC Card Unit is to
communicate with a node on another
network, the relay station must be a
CV-series PC.

7. Edit Gateway address for UNIT

Enter the IP address to be used as a
gateway with other Ethernet networks.

8. Display File Details.

Not used.

9. Exit

Exit the setup software to return to the
DOS prompt.

7-6-3 Connecting to the PC Card Unit

The procedure for connecting to the PC Card Unit is given below. The connec-
tion method is explained here using HyperTerminal, which is provided with Win-
dows operating systems, as an example.

Before making the settings described below, connect the personal computer
and the PC Card Unit using a Host Link Cable with reference to 7-4 Connecting

to the Personal Computer.
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Changing the Startup Mode Change the PC Card Unit’s startup mode (system switch) by setting pins 5 and 6
(System Switch) to ON.

-

-

RSN
=

Yy

QOO0

Pin 6
— Pin5

TOO0EEl  ooooo

]
o
bt
=]
=

HyperTerminal Startup and Initial Settings

1,2,3... 1. Start up HyperTerminal at the personal computer. The Connection Descrip-
tion dialog box will be displayed.

2. Enter a name. In this example, the name “PCS” is used. Next, the dialog box
shown below will be displayed.

Phone Humber EH |

Enter detailz for the phone number that you want to dial;

Country code: I j
Area code: I

Fhone number: | Select the COM port of the
- personal computer used.
Cannect uzsing: IDirect ta Cam 1% j

(] I Cancel |
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3. Click the “OK” Button, and make the following communications settings in
the dialog box displayed next.

COM1 Properties H |

Fort Setlings I

Bitz per zecond: I 9E00

L

Drata bits: IE j
Parity: IN.:.ne j
Stop bits: |1 j

L

FElaws contral; IHDn £ nff

Advanced... | Bestore Defaulks |

Cancel | 1] |

4. Click the “OK” Button.

5. Turn ON the power supply to the PC Card Unit. (If the PC Card Unit has
already been started up, press ENTER.) The PC Card Unit will start up. If
connections have been made successfully, the following prompt will be dis-
played.

i:: ¥>I

7-6-4 Starting and Exiting the Software

Note

Starting the Setup Software
1,23..

Note

This section describes how to start and exit the setup software.

Backing Up and Restoring Settings

Before changing settings using the setup software, it is recommended that a
backup copy is made of the settings. Backing up and restoring settings is per-
formed not from the setup software, but from HyperTerminal. For details of the
procedures, refer to 7-7 Backing Up and Restoring Settings.

1. Enter “SETUP” from the terminal software.

For Japanese display, be sure to specify the “J” option. If this option is not speci-
fied, messages will be displayed in English.

F:\>SETUP

91



Setup Software Operation Section 7-6

The setup software is started, and the following main menu appears on the dis-
play:

. Enter IP address for UNIT.

. Enter Subnet address for UNIT.

. Enter ODI Driver Path.

. Edit HOSTS File.

. Edit Conversion Table for IP address and FINS Node address.
. Edit Routing Table for FINS.

. Edit Gateway address for UNIT.

. Display File Details.

. Exit.

OCoOoO~NOUDWNE

Select Number for Item (1-9): l

2. Select an item by inputting a number between 1 and 9 and pressing ENTER.
If a number between 1 and 7 is selected, the settings for that item can be
read or changed.

Exiting the Setup Software  Select “9. Exit” from the main menu.
The setup software terminates and a prompt is displayed in the terminal soft-
ware.

7-6-5 IP Address
Specify the IP address of the PC Card Unit as described below.

1,2, 3.. 1. Select “1. Enter IP address for UNIT” from the main menu.

Select Number for ITEM (1-9): 1
Current IP address: 192.168.0.1
New IP address: [

2. Specify the IP address of the PC Card Unit. Input a decimal number.

New IP address: 123.45.67.89
:123.45.67.89 May | setup current data? (Y/N) [ |

3. Make sure that the IP address is correct. Then, enter Y and press ENTER.
The screen will return to the main menu. To cancel the setting, enter N and
press ENTER to return to the main menu.

Note When the IP address of the PC Card Unit has been changed, always select “4.
Edit HOSTS File.” and set the HOSTS file.
7-6-6 Subnet Mask
Specify the subnet mask of the PC Card Unit as described below.

1,2, 3.. 1. Select “2. Enter Subnet address for UNIT” from the main menu.

Select Number for ITEM (1-9): 2
Current Subnet Mask: 255.255.255.0
New Subnet Mask:
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2. Specify the subnet mask of the PC Card Unit. Input a decimal number.

New Subnet Mask: 255.255.0.0
: 255.255.255.0 May | setup current data? (Y/N) [ |

3. Make sure that the subnet mask is correct. Then, enter Y and press ENTER.
The screen will return to the main menu. To cancel the setting, enter N and
press ENTER to return to the main menu.

7-6-7 ODI Driver
Set the ODI driver to be used with the Ethernet card.
The default setting is “cntpclat.com.”

1,2, 3... 1. Select “3. Enter ODI Driver Path.” from the main menu.

Select Number for ITEM (1-9): 3
Current ODI Driver : cntpclat.com
Enter New ODI Driver Name : on-net-n.com l

2. Enter an ODI driver name (including the extension “.COM").
The drive and the directory cannot be specified. Only the filename must be
specified.

oc-net-n.com : May | setup this new driver?

If you press Y, current ODI driver is deleted

and Unit gets waiting for file receiving.

So please send a new ODI driver.

If you press N, current ODI driver is selected. (Y/N) [ |

Note After confirming that the current ODI driver is no longer required, enter Y and
press ENTER. (The current ODI driver will be erased.)

3. Make sure that the ODI driver name is correct. To cancel the setting, enter N
and press ENTER to return to the main menu. If Y is entered and ENTER is
pressed, the PC Card Unit will go on standby to receive 1 file via the Zmo-
dem protocol, and the following message will be displayed.

Please send a New ODI driver.
>k>kB000000000aa51

4. After confirming that the PC Card Unit is on standby by checking that the
message above is displayed, start up the terminal software, and send the
new ODI driver to the PC Card Unit.
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Example: Procedure for HyperTerminal

« Select “Transfer” and then “Send File.” The “Send File” dialog box shown
below will be displayed.

« Specify the path and file name of the ODI driver specified in step 2 and click the
“Send” Button.

i Send File [ 7] |

Folder: C:\w/iMDOWSNDESKTOP

Filename:
IE: W IND WS SDESETOP O c-net-n.com

Protocol:

IEdeem j

Send Cloze | Cancel |

Note Be sure to select “Zmodem” as the protocol.

 The transfer will start and the following dialog box will be displayed.

Zmodem file send for PC5 |

Sending: IE:HWINDDWSHDESKTDP"\DE-NET-N.EDM

Lazt event: ISending Files: [1 af 1

Skatuz ISending Retries: IEI

File: |lllllllllllll |1IIII=;|:uf2E=K

Elapzed: I 00:00:10 Femaining: I 00:00:18 T hroughput; IEME cps
cps/bps |

« When transfer is completed, the screen will return to the setup software’s main
screen.

7-6-8 HOSTS File
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Edit the HOSTS file as described below.

If a HOSTS file already exists in your personal computer, copy the file before-
hand. In each record of the HOSTS file, enter the IP address, a space, and the
host name in this order. Up to 127 nodes can be specified. An existing HOSTS
file can be used, but the maximum number of lines is still 127.

Example:
128.0.1.2 submaster

|

IP address Host name
Space
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1,2 3.

1. Select “4. Edit HOSTS File.” from the main menu.

Enter Number of Line To Change (0-9), Add Line (10), Delete Line (0-9),
Display Previous Item (11), Display Next Item (12), End (13):.

. Select 0.

Enter Number of Line To Change (0-9), Add Line (10), Delete Line (0-9),
Display Previous Item (11), Display Next Iltem (12), End (13): 0
Enter New Address and Name: |}

. Specify the IP address and host name of the remote node. To do so, enter

the IP address, a space, and the host name in this order.

Enter New Address and Name: 123.45.67.89 myaddress
(0) 123.45.67.89 myaddress

1

@

(©)
Enter Number of Line To Change (0-9), Add Line (10), Delete Line (0-9),
Display Previous Item (11), Display Next Item (12), End (13): i

. Select 1, and specify the IP address and host name in the same way as for

step 3. Then, continue with this setting procedure for the rest of the HOSTS
file ((2) and onwards).

(0) 123.45.67.89 myaddress

(1) 123.45.67.77 FA1

(2) 123.45.67.78 FA2

(3) 123.45.67.79 FA3

(4) 123.45.67.80 FA4

(5) 123.45.67.21 LAB1

(6) 123.45.67.25 LAB2

(7) 123.45.67.28 LAB3

(8) 123.45.67.11 HO1

(9) 123.45.67.12 HO2

Enter Number of Line To Change (0-9), Add Line (10), Delete Line (0-9),
Display Previous Item (11), Display Next Iltem (12), End (13):.

» The screen only displays (0) to (9), as shown in the figure above.
« To specify the line next to (9) (eleventh line), select “Add Line (10).”

Enter Number of Line To Change (0-9), Add Line (10), Delete Line (0-9),
Display Previous Item (11), Display Next Item (12), End (13): 10
Enter New Address and Name: |}
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« If an IP address and host name are entered, the display will change as shown
below.

Enter New Address and Name: 123.45.67.13 HO3

(0) 123.45.67.13 HO3

1)

@

9

Enter Number of Line To Change (0-9), Add Line (10), Delete Line (0-9),
Display Previous Item (11), Display Next Iltem (12), End (13):.

 Then, select the line on which an IP address and host name are to be entered
(or select “Add Line (10)"), and enter the IP address and host name. Continue
with this setting procedure as required.

« To delete data from a line, select “Delete Line (0-9)”, enter the line number (0 to
9), and press ENTER. When “Enter New Address and Name:” is displayed,
press ENTER. The data is deleted from the line.

« Selecting “Display Previous Item (11)” scrolls up the screen to display the pre-
vious 10 lines.

« Selecting “Display Next Item (12)” scrolls down the screen to display the next
10 lines.

5. After editing the HOSTS file, select “End (13).”

Enter Number of Line To Change (0-9), Add Line (10), Delete Line (0-9),
Display Previous Item (11), Display Next Iltem (12), End (13): 13

The screen will return to the main menu.

7-6-9 Address Conversion Table

Edit the conversion table file for IP addresses and FINS node addresses as
described below. Up to 127 nodes can be specified.

1, 2, 3... 1. Select “5. Edit Conversion Table for IP address and FINS Node address”
from the main menu.

Enter Number of Line To Change (0-9), Add Line (10), Delete Line (0-9),
Display Previous Item (11), Display Next Item (12), End (13): l

As shown above, no addresses are registered as default settings.
2. Select 0.

Enter Number of Line To Change (0-9), Add Line (10), Delete Line (0-9),
Display Previous Item (11), Display Next Iltem (12), End (13): 0
Enter New Address and Name: |}
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3. Specify the IP address of the remote node and the corresponding FINS
node address. To do so, enter the IP address, a space, and the FINS node
address (0 to 127) in this order.

Enter New Address and Name: 123.45.67.89 14

(0) 123.45.67.89 14

1)

2

9)

Enter Number of Line To Change (0-9), Add Line (10), Delete Line (0-9),
Display Previous Item (11), Display Next Item (12), End (13):.

4. Select 1, and specify the IP address and the corresponding FINS node
address in the same way as Step 3.

Then, continue with this setting procedure for the rest of the conversion
table ((2) and onwards).

Example:

(0) 123.45.67.89 14

(1) 123.45.67.77 15

(2) 123.45.67.78 16

(3) 123.45.67.79 21

(4) 123.45.67.80 22

(5) 123.45.67.21 31

(6) 123.45.67.25 32

(7) 123.45.67.28 33

(8) 123.45.67.11 40

(9) 123.45.67.12 41

Enter Number of Line To Change (0-9), Add Line (10), Delete Line (0-9),
Display Previous Item (11), Display Next Item (12), End (13): l

» The screen only displays (0) to (9) as shown in the figure above.
« To specify the line next to (9) (eleventh line), select “Add Line (10).”

Enter Number of Line To Change (0-9), Add Line (10), Delete Line (0-9),
Display Previous Item (11), Display Next Item (12), End (13): 10
Enter New Address and Name: |

« If an IP address and FINS node address are entered, the display is changed as
shown below.

Enter New Address and Name: 123.45.67.13 42
(0) 123.45.67.13 42

(1)

(2

(©)
Enter Number of Line To Change (0-9), Add Line (10), Delete Line (0-9),
Display Previous Item (11), Display Next Item (12), End (13): ]

* Then, select the line on which an IP address and host name are to be entered
(or select “Add Line (10)"), and enter the IP address and host name. Continue
with this setting procedure as required.

« To delete data from a line, select “Delete Line (0-9)", enter the line number (0 to
9), and press ENTER. When “Enter New Address and Name:” is displayed,
press ENTER. The data is deleted from the line.
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« Selecting “Display Previous Item (11)” scrolls up the screen to display the pre-
vious 10 lines.

« Selecting “Display Next Item (12)” scrolls down the screen to display the next
10 lines.

5. After editing the Conversion Table for IP Address and FINS Node Address,
select “End (13).”

Enter Number of Line To Change (0-9), Add Line (10), Delete Line (0-9),
Display Previous Item (11), Display Next Item (12), End (13): 13

The screen will return to the main menu.

7-6-10 FINS Routing Tables

Editing the routing tables for FINS is described next. Set the local network and
relay network.

Note Always specify both the local network and relay network during the editing pro-
cedure. Even if only one of the networks needs to be modified, always perform
the setting procedures for both of them.

1,2, 3.. 1. Select “6. Edit a Routing Table for FINS.” from the main menu.

1. Set My Network address

2. Set Relay Network address
3. Exit

Select Number of Item (1-3): i

Local Network
2. Enter 1 and press ENTER to select “1. Set My Network address.”

Select Number for ITEM (1-3): 1
Current My Network address:
New My Network address:

3. Specify the local network number. To do so, enter a local network no., a
space, and 0 (fixed) in this order. “0” is the unit no. of a PC Card Unit.

If a node number is to be specified from another node via FINS communica-
tion, specify 16 ($10). The node no. of the C200HX/HG/HE CPU is 0.

New My Network address: 10
110 May | setup current data? (Y/N)l

4. Make sure that the local network number is correct. Then, enter Y and press
ENTER. The screen will return to the screen displayed in Step 1. To cancel
the setting, enter N and press ENTER to return to the screen displayed in
Step 1.
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Relay Networks

5.

Enter 2 and press ENTER to select “2. Set Relay Network address.”

Select Number for ITEM (1-3): 2

Enter Number of Line To Change (0-9), Add Line (10), Delete Line (0-9),
Display Previous Item (11), Display Next Item (12), End (13):.

By default, nothing is yet registered, as shown above.

6.

Specify the relay network. To do so, enter the number of the network con-
taining the end target node (decimal number), a space, the local network no.
(decimal number), a space, and the relay node no. in this order. (The relay
node no. is the number of the exit node within the local network that is used
to transfer data to the end target network.)

Up to 127 networks can be specified.

An example of specifying relay networks is shown below. The input proce-
dure is the same as that described in 7-6-8 HOSTS File.

(0) 2 1 32 (Data is sent to the network via node 32.)
(1) 31 33 (Data is sent to the network via node 33.)

. After editing the relay network table, select “End (13).”

Enter Number of Line To Change (0-9), Add Line (10), Delete Line (0-9),
Display Previous Item (11), Display Next Item (12), End (13):

1. Set My Network address

2. Set Relay Network address

3. Exit

Select Number for ITEM (1-3): [ |

7-6-11 Gateway Address
1,2, 3. 1.

. Enter 3 and press ENTER to select “3. Exit.”

The screen will return to the main menu.

Select “7. Edit Gateway address for UNIT” from the main menu.

Select Number for ITEM (1-9): 7
Current Gateway address:
New Gateway address: ||
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2. Enter the IP address of the node to be used as a gateway.

New Gateway address: 123.45.0.0
:123.45.0.0 May | setup current data? (Y/N) i

3. Make sure that the IP address is correct. Then, enter Y and press ENTER.
The screen will return to the main menu. To cancel the setting, enter N and
press ENTER to return to the main menu.

7-6-12 Returning the PC Card Unit to Normal Mode
Use the following procedure to return the PC Card Unit to normal mode.
1,2,3... 1. Turn OFF the power to the C200HX/HG/HE and the personal computer.

2. Disconnect the RS-232C cable.
3. Change the PC Card Unit's startup mode (system switch) by setting pins 5

and 6 to OFF.
szl |
; P —l
l;'-\. L .-"l_.' |
f .',_'--mx S
et D £ ;
i}
= —
- L
bt
L
L
= 'H_-'.-l 1
gy - Pin 6
— | - Pin 5
(O n
N/ . ™
|-
i_q' Pin 1
N T .
——T (Sets operating level.)

OFF ON

4. Turn ON the power to the C200HX/HG/HE and the personal computer. The
PC Card Unit will start up in normal mode.

7-7 Backing Up and Restoring Settings
Before changing the PC Card Unit's Ethernet communications environment set-
tings settings, it is recommended that a backup copy is made of the settings.

The methods for making a backup copy of the Ethernet communications envi-
ronment settings stored in the PC Card Unit, and for restoring these settings to
the PC Card Unit are explained below.

7-7-1 Backing Up Files
Use the following procedure to make a backup copy of the Ethernet communica-
tions environment settings saved in the PC Card Unit.
1,2,3... 1. Turn OFF the power supplies to the personal computer and the PC Card
Unit.

2. Connect the personal computer and the PC Card Unit using a Host Link
Cable. (Refer to 7-4 Connecting to the Personal Computer.)

100



Backing Up and Restoring Settings Section 7-7

Backed Up Files

Note

. Set pins 5 and 6 of the PC Card Unit's system switch to ON, and start up the

PC Card Unit.

. Start up HyperTerminal at the personal computer and connect to the PC

Card Unit. (Refer to 7-6 Setup Software Operation.)

. At the HyperTerminal, select “Transfer” and “Receive File.” The “Receive

File” dialog box shown below will be displayed.

. Specify the directory in which the backup file is to be saved, and click the

“Close” Button.

: Receive File Ed |

Place received file in the following folder:
IE: Wbackup

Uze receiving protocal:

IEdeem j

Receive LCloze | Cancel |

. When making a backup copy, be sure to specify “Zmodem” under “Use

receiving protocol:.”

. If “Zmodem with Crash Recovery” is selected, and backup is made several

times to the same directory, files with the same name will have a number
added to the filename. When making backup copies more than once, use a
different directory.

. After the prompt, enter “backup” and press ENTER. Backup processing

(i.e., transfer of the file from the PC Card Unit to the personal computer) is
started, and the following dialog box is displayed.

Zmodem file receive for PC5 |

Receiving: |ROUTE.FIL

Storing az: Il::"-.bal:kup'\.FH:lUTE.HL Files: |1
Laszt event: IH ECEVING Retries: I

Skatuz IFI ECEVING

File: | [Ok of 1K

Elapsed: I Remaining: I Thrn:nughput:l

Skipfle | cpstbps |

When backup processing is completed, the screen will return to the prompt
screen.

Note For details on the method for returning the PC Card Unit to normal mode, refer to
7-6-12 Returning the PC Card Unit to Normal Mode.

If backup is completed successfully, the following 8 files are copied to the speci-
fied directory in the personal computer.
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7-7-2 Restoring Files

102

alias
base.bat
net.cfg
nowodi
ip_fins.fil
route.fil
setup.fil
hosts

Note When restoring files, be sure to transfer all of the above files to the PC Card Unit.

Note

1,2, 3.

Use the following procedure to restore the Ethernet communications environ-
ment settings (which were backed up to the personal computer) to the PC Card
Unit.

1.

Be sure to transfer all 8 backed up files to the PC Card Unit. For details on
backing up files, refer to 7-7-1 Backing Up Files.

. With HyperTerminal, only one file can be sent for each transfer operation.

Therefore, when restoring backed up files, the “Send File” operation must
be performed 8 times.

. Turn OFF the power supplies to the personal computer and the PC Card

Unit.

. Connect the personal computer and the PC Card Unit using a Host Link

Cable. (Refer to 7-4 Connecting to the Personal Computer.)

. Start up HyperTerminal at the personal computer. (Refer to 7-6 Setup Soft-

ware Operation.)

. Set pin 5 of the system switch to ON, set pin 6 to OFF, and then start up the

PC Card Unit.

E:\ftrans.exe f:\ /r/z I

FTRANS : File translate utility. Version 2.13
Copyright (c) 1995, 1996 by NJK. All right reserved.
Receive the file by Z modem.

The directory name is f:\

**B000000000aa51

. At the HyperTerminal, select “Transfer” and “Send File.” The “Send File” dia-

log box shown below will be displayed.

. Specify the backup file to be restored.

: Send File HE|

Folder: C:hbackup

Filenarne:

II:: Ybackuphdlias

FProtocal;

IZmu:u:Iem j

Send Cloze | Cancel |
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7. Click the “Send” Button.

Normal End.
E:\>goto offon
E:\>urunon.exe

E:\>ftrans.exe f:\ /r [z /f

FTRANS : File translate utility. Version 2.13
Copyright (c) 1995, 1996 by NJK. All right reserved.
Receive the file by Z modem.

The directory name is f:\

**B000000000aa51

10.

. Repeat steps 5 to 7 until all the backed up files have been transferred to the

PC Card Unit. Refer to Backed Up Files on page 101 for the names of the files.

. After the last file has been sent, confirm that the PC Card Unit is on standby

to receive files.

Set pins 5 and 6 of the PC Card Unit's system switch to OFF, and then restart
the PC Card Unit. This will enable the restored Ethernet communications
environment settings.
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SECTION 8
Using SEND(90) and RECV (98)

This section describes how to use the SEND(90) and RECV(98) instructions to transfer data.
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8-1 Outline

The SEND(90) and RECV/(98) instructions are used in the PC user program to
send data from a PC to other nodes, such as PCs or computers.

8-1-1 Specifying Destination Nodes

Either of the following two communications modes is used depending on how
destination nodes are specified:

Node-to-node Data Transfer Data can be transferred between the local node and the destination node by
specifying the node address in the control data of the SEND(90) and RECV(98)
instructions.

Send data
,mmmmmmmeeesacmassssssseeasaaseeas .
E V Receive data HL
Node 1 Node 2 Node 3 Node 4 Node 5
Broadcasting The same data can be sent to all nodes on the network by specifying 00 as the

node address of the destination node. In this case, no response is received from
the nodes. (Broadcasting is not applicable to RECV(98).)

Broadcast data

. r v T .
: v v v v
Node 1 Node 2 Node 3 Node 4 Node 5

8-1-2 Communications Specifications

PC communications are based on the following specifications:

Item Specifications
Direction of 1:1 SEND(90) and RECV(98) instructions
transmission 1:N SEND(90) instruction (broadcast mode, no response,
N =127 or less)
Data length SEND(90): 1,000 words max. (2,000 bytes) (727 words
when data is broadcast or sent to local node)

RECV(98) : 1,000 words max. (2,000 bytes)

Data contents The following data is sent or received when each instruction is
executed:

SEND(90): Data transmission request and response data
RECV(98): Data reception request and response data

Response 00: Default (2.2 seconds)

monitoring time 01 to FF: User setting (approx. 0.1 to 25.5 seconds in 0.1 s
increments)

No. of retries OtoF: 0to 15 times

UDP Port No. 9600 is used for SEND/RECV.
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8-1-3 Send/Receive Data Areas

Send/Receive Data Areas

The data areas that can be transferred using the SEND(90) and RECV(98)
instructions differs according to the PC model being used. Check the operation
manual for your PC for details.

When remote node is C-series PC When remote node is CV-series PC
Area Area | Word addresses Area Area | Word addresses
type type
IR and SR areas 00 0to 511 CIO Area 00 0 to 2555
LR area (LR) 06 0to 63 CPU Bus Link Area (G) 01 0to 255
HR area (HR) 07 0to 99 Auxiliary Area (A) 02 0to 511
AR area (AR) 08 0to 27 Timer Area (TIM) 03 0to 1023
Timer/Counter Area 03 Oto 511 Counter Area (CNT) 04 0to 1023
(TIM/CNT)
DM Area (DM) 05 0 to 9999 DM Area (DM) 05 0 to 24575
Expansion DM 0to 6143 Expansion DM 0 to 32765
Banks 0 to 7: 10to 17 Banks 0 to 7: 10to 17
Current bank: 18 Current bank: 18
l(gdirECtdAZd((j[g)e%Sin\:Nh Word Bits 15 to 08 Bits 07 to 04 Bits 03 to 00
peran ata en
Bit 12 of Word (C+1) = 1 D Area code 0 Word address
(D+1) Word address Word address Word address

8-1-4

Structure of Instruction
Execution Flags

Specified in binary coded decimal (BCD)

Set the send/receive area within the above ranges.

A data length of 1,000 words is valid only when the remote node supports it. If the
remote node can only return 256 words, any data greater than 257 words is not
guaranteed.

The PC Card Unit supports a data length of 1 to 997 words for the SEND(90)
instruction, and a data length of 1 to 1,000 words for the RECV(98) instruction.

Instruction Status

Status information for executed SEND(90), RECV(98), and CMCR instructions
is reflected in the SR Area of the PC as instruction execution flags and instruc-
tion response codes.

The following two instruction execution flags are used:

Instruction Enabled Flag:
ON (“1") when the SEND(90), RECV(98), or CMCR instruction can be executed.

Instruction Error Flag:
ON (“1") when the SEND(90), RECV(98), or CMCR instruction has terminated
abnormally.

If multiple instructions are to be used, always make sure that the Instruction
Enabled Flag is ON before executing the next instruction (i.e., perform exclusive
control).
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C200HX/HG/HE Word SR 252

Note

Instruction Response Codes

C200HX/HG/HE Word SR 237

Response Codes

Response Error

108

Bit 151413121110 9 8 7 6 5 4 3 2
[ofofofofofofofofofo[-ofo[-[ofo]
_______ 1

Instruction Enabled Flag
0: Do not execute
1: Can be executed

-l 0 |

Operating level #1 <
Instructlon Error Flag ~ ------------
0: Normal termination

L L Abnormal termination

[N Y

(" Instruction Enabled Flag -------------------
0: Do not execute
1: Can be executed

Operating level #0 <

e k=R (=)

Instruction Error Flag ~ ----------------------- !
0: Normal termination
1: Abnormal termination

~

Only one instruction can be executed for each operating level at a time. (Two
instructions can be simultaneously executed on two operating levels.) If more
than one instruction is to be used on the same operating level, perform exclusive
control by using the Instruction Enabled Flag, i.e., do not execute SEND(90) or
RECV(98) while the Instruction Enabled Flag for that level is ON.

When an instruction terminates, the status is recorded as a response code. The
code is retained until the next instruction is executed. It is set to 00 during execu-
tion. The instruction response code is one byte and differs from the command/
response end code (2 bytes).

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Operating level #1 response code Operating level #0 response code
Response Iltem Explanation
code
00 Normal completion Processing terminated normally.
01 Parameter error SEND(90)/RECV(98) instruction
(cannot send) parameter specification error

Local node address specification error

02 Cannot send The system was reset during instruction
processing.

The local node has not been registered
in the network.

05 Response time-out No response was received within
response monitoring time.
06 Response error Refer to Response Error below.

The SEND(90) and RECV(98) instructions are converted to FINS commands

and are sent to the destination node from the PC Card Unit. The SEND(90)

instruction is converted to MEMORY AREA WRITE and the RECV(98) instruc-

tion is converted to MEMORY AREA READ. When these SEND(90) and

RECV(98) instructions are executed, if the instructions are not completed nor-

mally (i.e., the MRES is not 0), a response error is generated. (Refer to 124.)

Possible causes for a response error include the following.

» The destination node is not participating in the network.

» The destination node is busy.

* Processing is being performed at the destination nhode and so commands can-
not be received.
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« Communications controller error
» Node address setting error
* PC error
Flag ON/OFF Timing The Instruction Enabled Flag, Instruction Error Flag, and instruction response
code are refreshed as shown below.

Example: When two instructions are executed consecutively and the first
instruction causes an error

Instruction 1 Instruction 2

Instruction Enabled Flag

Instruction Error Flag

Instruction 2
response code

1 Previous instru:ction
Instruction response code 0 response codei 00

E Instruction 1
iresponse codé 00

A
\i
A
\ i
3

m
x
@
Q
c
=,
o
=
@
>
=%
»

PaAIa23J UoNONIISU| »
Spus uonnoax3 ,::> A

PBAIdal uononJsu|

8-1-5 SEND(90)/RECV(98)/CMCR Data Processing Timings

The table below shows when data for the SEND(90)/RECV(98)/CMCR instruc-
tion is sent.

Send data Send/Receive end processing

All data that has been processed by the | Processing is performed when the END
time the END instruction is executed is instruction is executed.
sent.

8-2 SEND(90)

The SEND(90) instruction sends data from a memory area of the local node to a
memory area of the destination node.

Format The SEND(90) instruction format is shown below.
Executed each Cycle Differentiated
SEND(90) @SEND(90)
S S
D D
c c

S: Beginning source word (rightmost) (local node)

D: Beginning destination word (rightmost) (destination node)
(Beginning indirect reception word)

C: First control data word (rightmost) (local node)
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Control Data

Bit

Word D+0

110

D+1

15

14

Control data is written beginning with the first control data word in the following
format:

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

T T T T T
Number of words transferred

Word C+0

C+1| *1 | *2 | *3 | *4 No. of retries Response monitoring time
Il Il Il Il Il Il Il Il Il |
T T T T T T T T T T

Unit address of . .
destination node De‘stlna‘tlon npde Qddrgss

C+2/ 0 (0| O

*1: Fixed at 1
*2: Operating level (0: level #1, 1: level #0)
*3: Response request bit (0: Response required, 1: Response not required)
*4: Indirect addressing bit for beginning destination word
(O: Direct addressing, 1: Indirect addressing)

Number of words transferred:
Specify the total number of words of data to be stored in the destination node in
hexadecimal (O to 3E8).

Operating Level:
Specify the operating level of the PC Card Unit.

Response request bit:
If a response is not required, set this bit to 1 (ON: response not required). For
broadcasting, the bit is automatically set to 1.

Indirect addressing bit for beginning destination word:

Because CV-series PCs support larger areas than C-series PCs, the user may
not be able to specify the beginning destination word of the destination node for
the SEND(90) instruction operand. The beginning destination word of the des-
tination node may also need to be changed in some situations. In this case, set
this bit to 1 (ON: indirect addressing). Then, the second operand (D) will be an
indirect beginning reception word, allowing the destination beginning word
(rightmost) of the destination node to be specified with the word specified for D in
BCD format as shown below.

13 12 11 10 9 8 7 6 5 4 3 2 1 0

" Area type ololol o | wordaddr(sth digit

1 1 1
1 1 1
Word addr (4th digit)

1 1 1
1 1 1 1 1 1
Word addr (3rd digit) | Word addr (2nd digit)| Word addr (1st digit)

Specify the area as follows:

When remote node is a C-series PC When remote node is a CV-series PC

Area Area Area Area

type type
IR/SR area 00 ClO Area 00
LR area 06 CPU Bus Link Area (G) 01
HR area 07 Auxiliary Area 02
AR area 08 Timer Area 03
Timer/Counter Area 03 Counter Area 04
DM area 05 DM Area 05

Expansion DM Expansion DM

Banks O to 7: 10to 17 Banks O to 7: 10to 17

Current bank: 18 Current bank: 18

No. of retries:

Specify the maximum number of retries to be executed when no response is
returned after the SEND(90) instruction is executed. Specify the number in hex-
adecimal (0 to F).
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Control Data Settings

8-3 RECV(98)

Format

Response monitoring time:

Specify the response wait time when the response request bit is set to 0
(response required). Specify the time in hexadecimal (O to FF). This setting is not
valid for broadcasting because no response is returned.

Unit address of destination node:
The address is fixed at $00.

Destination node address:
Specify the node address of the destination node in hexadecimal. If $00 is speci-
fied, data is broadcasted to all nodes on the network.

The table below shows the range of values that can be set for each item.

Item Setting
Number of words transferred $0000 to $03E8 (0 to 1,000 words)
Operating level 0 (OFF): level #1
1 (ON): level #0
Response request bit 0 (OFF): Response required

1 (ON): Response not required
Indirect addressing bit for beginning | 0 (OFF): Direct addressing

destination word 1 (ON): Indirect addressing
No. of retries $0 to $F (0 to 15)
Response monitoring time $00: Default (2.2 seconds)

$01 to $FF (approx. 0.1 to 25.5 seconds in
0.1 s increments)

Unit address of destination node $00: PC's CPU

Destination node address $01 to $7E: Destination node address (1 to
127)
$00: Broadcast (Local node address

cannot be specified.)

Note No response is returned for broadcasting even if the response request bit is set

to 0 (OFF: response required).

The RECV(98) instruction writes data from the memory area of the source
(remote) node to the memory area of the local node.

The RECV(98) instruction format is shown below.

Executed each Cycle Differentiated
RECV(98) @RECV(98)
S S
D D
C C

S: Beginning source word (rightmost) (remote node)
(Beginning indirect reception word)
D: Beginning destination word (rightmost) (local node)

C: First control data word (rightmost) (local node)
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Control Data

112

Bit
Word S+0

S+1

15

14

Control data is written beginning with the first control data word in the following
format:

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Word c+0 Numlber olf Worlds tre;nsfellred
; ; | ; ; ; ; ; ; ;
C+1l | *1 | *2 | *3 | *4 l\zlo. of: retrie:s : Re:‘spon:se m:onito%ing ti:me :
c+2|o|o|o0 | ;’;‘&j:ifj: of | :Soun::e no:de ac%dres:s |
*1: Fixed at 1

*2: Operating level (O: level #1, 1: level #0)
*3: Response request bit (0: Response required, 1: Response not required)

*4: Indirect addressing bit for beginning source word
(O: Direct addressing, 1: Indirect addressing)

Number of words transferred:
Specify the total number of words to be written from the source node to the local
node in hexadecimal (0 to 3ES8).

Operating Level:
Specify the operating level of the PC Card Unit

Response request bit:
Set this bit to 0 (OFF: response required) because the RECV(98) instruction
must return response data.

Indirect addressing bit for beginning source word:

Because CV-series PCs support larger areas than C-series PCs, the user may
not be able to specify the beginning source word of the source node in the
RECV(98) instruction operand. The beginning source word of the source node
may also need to be changed in some situations. In this case, set this bit to 1
(ON: indirect addressing). Then, the first operand (S) becomes an beginning
indirect source word, allowing the beginning source word (rightmost) at the
source node to be specified with the word specified for S in BCD format as
shown below.

13 12 11 10 9 8 7 6 5 4 3 2 1 0

I Arealtype I 0 0 0 0 Wora addlr (5th Idigit)

Word addr (4th digit) | Word addr (3rd digit) | Word addr (2nd digit)| Word addr (1st digit)
| | | | | |

When remote node is C-series PC When remote node is CV-series PC
Area Area Area Area
type type
IR/SR area 00 CIO Area 00
LR area (LR) 06 CPU Bus Link Area (G) 01
HR area (HR) 07 Auxiliary Area (A) 02
AR area (AR) 08 Timer Area (TIM) 03
Timer/Counter Area 03 Counter Area (CNT) 04
(TIM/CNT)
DM area (DM) 05 DM Area (DM) 05
Expansion DM Expansion DM
Banks O to 7: 10to 17 Banks O to 7: 10to 17
Current bank: 18 Current bank: 18

No. of retries:

Specify the maximum number of retries to be executed when no response is
returned after the RECV(98) instruction is issued. Specify the number in hexa-
decimal (0 to F).
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Control Data Settings

Response monitoring time:

Specify the response wait time when the response request bit is set to 0
(response required). Specify the time in hexadecimal (0 to FF).

Unit address of source node:
The address is fixed at $00

Source node address:

Specify the node address of the source node in hexadecimal (1 to 7E).

The table below shows the range of values that can be set for each item.

Item

Setting

Number of words transferred

$0000 to $03E8 (0 to 1000word)

Operating level

0 (OFF): level #1
1 (ON): level #0

Response request bit

0 (OFF): Response required

Indirect addressing bit for beginning
source word

0 (OFF): Direct addressing
1 (ON): Indirect addressing

No. of retries

$0 to $F (0 to 15)

Response monitoring time

$00: Default (2.2 seconds)

$01 to $FF (approx. 0.1 to 25.5 seconds in
100 ms increments)

Unit address of source node

$00: PC

Source node address

$01 to $7E: Source node address
(1to 127)

8-4 Minimum Transmission Delay Time for SEND/RECV
Instructions

The minimum transmission delay time for SEND/RECYV instructions is as illus-

trated below.

SEND/RECV
Instruction executed
l<_ Minimum transmission _,l

Data set

delay tme Service link interval
(local node)

Transmission,__, Reception processing

processing (response)

(command) l T

______________________________________ Communications cycle
. pi{ T (not fixed)
Reception pYo- Transmission processing

cessing (cof=—' M (response)
mand)

Service link interval

(remote node)

The Ethernet communications cycle time differs according to system configura-
tion and load, so in this instance the communications cycle time is calculated as

0.

Minimum transmission delay time

= service link interval (local node) + transmission processing (command)
+ communications cycle + reception processing (command)

+ service link interval (remote node) + transmission processing (response)
+ communications cycle + reception processing (response)

+ service link interval (local node).

* Service Link Interval

One cycle time for the C200HX/HG/HE CPU
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» Transmission/Reception Processing (Command)
For SEND instructions:No. of transmission words x 0.013 + 5 ms
For RECV instructions:5 ms
» Transmission/Reception Processing (Response)
For SEND instructions:5 ms
For RECV instructions:No. of transmission words x 0.013 + 5 ms
Example: When the RECYV instruction is executed for word 256.
Local node cycle time x 2 + remote node cycle time + 5 ms + 5 ms
+ (256 x 0.013 + 5) ms + (256 x 0.013 + 5) ms
= local node cycle time x 2 + remote node cycle time + 26.656 ms.

Actual Measurement Values For communication with a C200HX, cycle time of 1.5 ms and during the SYS-
MAC LINK data link

Word 256 SEND/RECYV instruction execution times for a C200HX/HG/HE.

SEND Instruction 34.6 ms
RECYV Instruction 37.0ms
Word 1 SEND/RECYV instruction execution times for a C200HX/HG/HE.
SEND Instruction 28.4 ms
RECV Instruction 27.4 ms
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SECTION 9
FINS Commands

This section provides information on communicating in Ethernet Systems using FINS commands, and explains how to use the
CMCR instruction to issue FINS commands.
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FINS Communications Service

The FINS communications service is a communications protocol that was devel-
oped by OMRON for its factory automation (FA) networks. FINS communica-
tions allow C200HX/HG/HE Programmable Controllers on these networks to be
controlled by reading or writing memory area data without the need to program
these operations into the PC user program.

FINS communications use a unique set of addresses which differ from the
address system of the Ethernet network. This different addressing system was
implemented to provide a consistent communications method that can be used
regardless of whether the PC at the target node is on an Ethernet network or is
on another FA network, such as a SYSMAC NET or SYSMAC LINK network.

For details regarding FINS commands, refer to Section 11 Using FINS Com-
mands and Responses in this manual and also to the FINS Commands Refer-
ence Manual (W227).

Communication Units that provide the FINS communications service utilize the
particular functions of the network type that is being used. The PC Card Unit
executes the FINS communications service using UDP/IP. When FINS com-
mands are used for communications between Programmable Controllers as
shown in the following illustration, however, communications are executed with-
out the user having to pay attention to the UDP/IP protocol.

C200HXHGHE CVMIICY

PC Card Unit

CV Ethernet Unit

I~ 1

Ethernet

4

1
| S

+ FINS Command/Response + ’J_\
el
A

FIN

Note

Note

S Command/Response+ + FINS Command/Response

PC Card Unit
C200HXHGHE

The PC Card Unit uses the CMCR instruction for sending and receiving FINS
commands.

When communications are transmitted from an FA computer to a C200HX/HG/
HE as shown in the following illustration, the C200HX/HG/HE’s memory can be
read, written, and controlled by simply sending datagrams expressing FINS
commands to the PC Card Unit's UDP port for FINS communications. There is
thus no need to prepare a user program at the C200HX/HG/HE.

1. The PC Card Unit uses the CMCR instruction for sending and receiving
FINS commands.

2. Port 9600 is normally used for sending and receiving FINS commands. To
change this, refer to 7-5-9 Setting the Port Number.
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3. FINS commands to a PC Card Unit at the same Programmable Controller
are not transmitted to the Ethernet.

FA computer

‘ Datagram (FINS command)

I
—
Datagram (FINS response) ‘ T

PC Card Unit

C200HX/HG/HE

A datagram is the unit of data handled by UDP/IP communications through the
port specified for UDP communications. A communications service using UDP/
IP normally allocates unique communications ports to run the service.

Note The UDP/IP protocol does not provide communications control to ensure com-
munications reliability. Consequently, the FINS communications services using
the UDP/IP protocols cannot guarantee that any message arrived safely and

unaltered at the destination. Methods such as arrival confirmation processing to
ensure reliability must be programmed into the user application.

9-2 Using FINS Communications

This subsection outlines the methods for using FINS communications.

9-2-1 FINS Communications by Ladder Program

The processing flow for executing FINS communications from a ladder program
is explained below.

1,2, 3... 1. The CMCR instruction is used to issue a FINS command.
C200HXHGIHE PC Card Unit
——y

User program

HEHF—O

FINS
H |C M H] command [|
H ——{ END] s
D T
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2. The PC Card Unit receives the FINS command and sends it to the specified
node.

CrnoHpsyHE - PC Card Unit Other node

D FINS

&@| command
Rtk

3. The PC Card Unit receives a FINS response from the other node.

CioHEIHE - PC Card Unit Other node

|:| FINS

response

4. The FINS response data that was received by the PC Card Unit is stored in
the FINS response data storage area that was specified by the CMCR
instruction.

C200HXHGHE PC Card Unit
FINS response data
storage area [I
FINS response

. stored

H —— [
| -]

o

For details on how to use FINS commands and responses, refer to 9-4 Using
FINS Commands and Responses. For an explanation of using socket services
with FINS commands, refer to Section 10 Socket Services.

Service Time for FINS Communications From a Ladder Program

The service time for FINS communications from a ladder program is the same as
for SEND(90) and RECV(98). For details, refer to 8-4 Minimum Transmission
Delay Time for SEND/RECYV Instructions. The instruction execution time is the
same as for SEND(90).
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9-2-2 FINS Communications From Another Node

When the PC Card Unit receives a FINS command from another node, it auto-
matically returns a response as shown in the following illustration.

Other node PC Card Unit <amiticasii

FINS command

H

FINS response ]

FINS command processing

A ladder program related to FINS command/response processing is not
required for the C200HX/HG/HE.

For details regarding the handling of FINS command/response data at other
nodes, refer to 9-6 FINS Communications From Computers.

9-3 Using the CMCR Instruction

With the PC Card Unit, the CMCR instruction is used to issue FINS commands.
This subsection explains how to use the CMCR instruction for that purpose. For
an explanation of how to use the CMCR for memory card file operations, or for

details regarding the basic CMCR format, refer to 5-3 File Operations: CMCR
Instruction.

9-3-1 CMCR Format for FINS Commands

The CMCR instruction’s format for issuing FINS commands is as follows:

CMCR
Control C: Beginning control data storage word
Source S: Beginning command data storage word (see note 1)

Destination D: Beginning response word (see note 2)

Note 1. The data length and FINS command are stored here.
2. The FINS response is stored here.

9-3-2 Control Data

Control data is written in the following format, from the beginning control data

word (C).
Word 15 14 1312 11 10 % 8 ¥ & 6 4 3 2 1 0O B
C+0 Operating level #0 = $0810, operating level #1 = $1810
C+1 " I Nulmber‘ofb)lltestloserlld I |
C+2 I Number of bl/tes to recleive

C==3 a I g 0 I 0 0O I i} I i Destina:tion Hetwork aclidress

C+4 Destination node number Destination unit address
C+5 [#[0 0 0 0 000 0000 |Nurr|1ber0fret|ries
C+6 Response monitor time

*Response flag (0: Response required; 1: Response not required)
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Operating Level Setting to “$0810” specifies operating level #0; setting to “$1810” specifies oper-
ating level #1.

Number of Bytes to Send Specifies the number of bytes of data to be transmitted from the FINS command
code onwards, within a range of 2 to 2,000 ($2 to 7DO0).

Number of Bytes to Receive Specifies the number of bytes of response data (from the FINS command code
onwards), within a range of 4 to 2,000 ($4 to 7D0), to be stored beginning with
the the response data storage word.

Destination Network Address Specifies the destination network address within a range of 0 to 127 ($0 to 7F).
Set to 00 when transmitting to a Unit in the local network.

Destination Node Number Specifies, within a range of 0 to 127 ($0 to 7F), the destination node number in
the network set by the destination network address. To broadcast within that net-
work, set the destination node number to FF. Set to 00 when transmitting to a
local node in the local network.

Destination Unit Address Sets the device or Unit where the command is to be sent. To send the command
to the Programmable Controller, set the destination unit address to 00. To send
to a Special I/O Unit, set a value ($10 to 1F) with $10 added to the unit number
(%0 to F). The unit number of the PC Card Unit is O (with a unit address of $10). If
the destination unit address is set to FE, the command will be sent to the Com-
munications Unit corresponding to the destination node number.

Set the network to 0, node to 0, and Unit to $10 when sending to the PC Card Unit
in the local node.

Response Request Bit This bit is normally set to OFF (0: Request response). If no response is required,
set the bit to ON (1: Don’t request response).

Number of Retries Specifies the number of retries to be performed if a response is not returned fol-
lowing execution of the CMCR instruction. Any number from 0 to 15 ($0 to F) can
be set.

Response Monitor Time The response monitor time (i.e., the timeout time) can be set from 0 to 65,535 ($0

to FFFF), in units of 110 ms. If the default setting of “0” is specified, the response
monitoring time will be 2.2 s.

The response monitor time setting is only valid when the response request bit is
set to OFF (0: Request response).

Note If more than the number of bytes to receive is received, the bytes over the set
number will be discarded. If fewer bytes are received, the data will be stored in
the specified area and the data in the remainder of that area will be unchanged.

9-3-3 Range of Control Data

The permissible ranges of control data are as follows:

Item Value
Number of bytes to send $0002 to 07DO0 (2 to 2,000 bytes) (after FINS command code)
(see note 1.)
Number of bytes to receive $0004 to 07D0 (4 to 2,000 bytes)
Destination network address $00: To the local network
$01to 7F (1 to 127):  To a designated network
Destination node number $00: To the local node
$01to 7F (1 to 127):  To a designated node
Destination unit address $00: PC
$10to 1F: CPU Bus Unit (unit number: O to F, respectively)
Response request bit (see note 2.) $0 (OFF): Request response
$1 (ON): Don'’t request response
Number of retries $0 to F (0 to 15)
Response monitor time 2.2 s (default)
$0001 to FFFF:  Units of 110 ms
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1. A maximum of 1,462 bytes can be sent for broadcasts.

2. In the case of broadcasting, set the Response Request Bit to ON (1: Don’t
reguest response).

9-3-4 Command Data

In word S+0, specify the FINS command data length +1. The FINS command is
stored in words S+1 onwards. The maximum command data length is 1,000
words.

S+0 Command data length (Number of words: BCD) $1 to $1001
S+1 FINS Command data
S+2 FINS Command data

S+1000 FINS Command data

Note If there is an odd number of bytes of data, set the remaining data to 0.

9-3-5 Response Data

The response returned form the transmission destination node is stored. The
contents of the FINS response depend on the FINS command. For details
regarding the contents of response data, refer to Section 11 Using FINS Com-
mands and Responses.

9-3-6 Instruction Status

Structure of Instruction
Execution Flags

Status information for executed SEND(90), RECV(98), and CMCR instructions
is reflected in the SR Area of the PC as instruction execution flags and instruc-
tion response codes.

The following two instruction execution flags are used:

Instruction Enabled Flag:

ON (“1") when the SEND(90), RECV(98), or CMCR instruction can be executed.
Instruction Error Flag:

ON (“1") when the SEND(90), RECV(98), or CMCR instruction has terminated
abnormally. This status is retained until the next instruction is executed.

If multiple instructions are to be used, always make sure that the Instruction

Enabled Flag is ON before executing the next instruction (i.e., perform exclusive
control).
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C200HX/HG/HE Word SR 252

Note

Instruction Response Codes

C200HX/HG/HE Word SR 237

Response Codes

Response Error

122

Bit 1514 131211 10 9 8 7 6 5 4
[o]ofofofofofojo]ofo]-]o]

Instruction Enabled Flag
0: Do not execute
1: Can be executed

Operating level #1 <

>l o |

Instructlon Error Flag ~ ------------
0: Normal termination
L 1: Abnormal termination

[N Y

(" Instruction Enabled Flag = -------------------
0: Do not execute
1: Can be executed

et TS Nol [o)

Operating level #0 <
Instruction Error Flag =~ -----------=----------- !
0: Normal termination

L 1: Abnormal termination

Only one instruction can be executed for each operating level at a time. (When a
PC Card Unit and a SYSMAC Link Unit are connected, instructions can be
executed in two operating levels simultaneously.) If more than one instruction is
to be used in the same operating level, perform exclusive control by using the
Instruction Enabled Flag, i.e., do not execute SEND(90) or RECV(98) while the
Instruction Enabled Flag for that operating level is ON.

When an instruction terminates, the status is recorded as a response code. The
code is retained until the next instruction is executed. It is set to 00 during execu-
tion. The instruction response code is one byte and differs from the command/
response end code (2 bytes).

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 o0

Operating level #1 response code Operating level #0 response code
Response Iltem Explanation
code
00 Normal completion Processing terminated normally.
01 Parameter error Outside specified parameter range.
(cannot send) Local node address specification error
02 Cannot send The system was reset during instruction
processing.

The local node has not been registered
in the network.

05 Response time-out No response was received within
response monitoring time.
06 Response error Refer to Response Error below.

The SEND(90) and RECV(98) instructions are converted to FINS commands
and are sent to the destination node from the PC Card Unit. The SEND(90)
instruction is converted to MEMORY AREA WRITE and the RECV(98) instruc-
tion is converted to MEMORY AREA READ. When these SEND(90) and
RECV(98) instructions are executed, if the instructions are not completed nor-
mally (i.e., the MRES is not 0), a response error is generated. (Refer to 124.)

Possible causes for a response error include the following.
* The destination node is not participating in the network.
 The destination node is busy.



Using the CMCR Instruction Section 9-3

 Processing is being performed at the destination node and so commands can-
not be received.

+ Communications controller error
» Node address setting error
* PC error
Flag ON/OFF Timing The Instruction Enabled Flag, Instruction Error Flag, and instruction response
code are refreshed as shown below.

Example: When two instructions are executed consecutively and the first
instruction causes an error

Instruction 1 Instruction 2

'

Being
executed

Instruction Enabled Flag

Instruction Error Flag 0 :

Instruction 2

i
1 Previous instru:ction ilnstruction 1 :
]

Instruction response code 0 response code; 00 response code; 00 | response code
2 Y 2 Y
23 @ 2 o
= (@] = [}
S c S c
a = 24 =
o o o o
S ! S >
= ) = )
(9] ] @ >
(o] o (=] o
@ » @ »
< <
] @

o o

9-3-7 SEND(90)/RECV(98)/CMCR Data Processing Timing

The table below shows when data for the SEND(90), RECV(98), or CMCR
instruction is sent.

Send data Send/Receive end processing
All data that has been processed by the time | Processing is performed when the
the END instruction is executed is sent. END instruction is executed.

9-3-8 FINS Command Example

The example below shows how to use the CMCR instruction to issue a FINS
command. In this example, a RUN (0401) command is issued to a Program-
mable Controller on an Ethernet network, at the following destination.

* Operating level: 1

« Number of bytes to send: 5

* Number of bytes to receive: 100 (Allow sufficient space.)

* Network address: 2

* Node number: 1

 Unit address: 00 (Programmable Controller)
» Response: Required

* Number of retries: 0

» Response monitor time: 2.2 s (default: 00)
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— CMCH

DM 0D | —
DM 0200 | 5

When the RUN (0401) command is issued to this destination with these condi-
tions, the following data is set in the DM area.

Word

DM 0000 | ——»= DM 0000

DM o001

DM ooz |

DM 0003
DM 0004

DM D005 |

OM 0006

DMoton |

oM o1o1
DM o2
O 0103

DM 0200
O 0201

DM 0249 |

151413121110 9 8 7 6 5 4 3 2 1 0 st

$1810 (Operating level #1)

$0005 (number of bytes to send: after FINS command code)

$0064 (number of bytes to receive: 100 bytes)

$0002 (network address)

$01 (node number) $00 (unit address: 00 = PC)

$00 (request response) $00 (no retry)

$0000 (response monitor time: 2.2 s)

$0004 (data length [number of words: BCD]. Including this leading word.)
$0401 (FINS command)

$0000 (program number)

$0200 ($02: changes to monitor mode, $00: see note)

Note The number of bytes to send (after the FINS command code) is
5. The remaining byte is set as 00. If the number of bytes to send
is an odd number, set the remaining data to O.

FINS response storage destination (50 words in this example)

9-4 Using FINS Commands and Responses

With the C200HX/HG/HE, the CMCR instruction is used for issuing FINS com-
mands. This subsection explains communications data formats, FINS com-
mands to the C200HX/HG/HE and to the PC Card Unit, and how to specify
memory areas.

9-4-1 Command/Response Parameters

All parameters are specified in hexadecimal unless otherwise specified.

9-4-2 Communications Data Formats

Headers

Commands

124

When FINS commands are issued from a device such as an FA computer, a
header must be affixed before the command code. For details regarding head-
ers, refer to 9-6 FINS Communications From Computers.

Commands have the following format.

2 bytes

1,998 bytes max.

[ e e EE—

\

/\ /

Command Text

code
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Responses Responses have the following format.
2 bytes 2 bytes 1,996 bytes max.
T T T T T T
| 1 | 1 | 1 1 1 1
\ /\ /\ /
Command Response Text
code code

Note The maximum size of a command or response depends upon the type of net-
work through which the transmission is relayed. The above limits are for FINS
commands and responses on Ethernet networks.

9-4-3 Commands and Responses for C200HX/HG/HE CPUs

Command Name PC mode Page
code RUN MONITOR | PROGRAM
01 01 MEMORY AREA READ Valid Valid Valid 165
02 MEMORY AREA WRITE Valid Valid Valid 166
04 MULTIPLE MEMORY AREA READ Valid Valid Valid 167
03 06 PROGRAM AREA READ Valid Valid Valid 168
07 PROGRAM AREA WRITE Not valid Not valid Valid 169
04 01 RUN Valid Valid Valid 169
02 STOP Valid Valid Valid 170
05 01 CONTROLLER DATA READ Valid Valid Valid 170
06 01 CONTROLLER STATUS READ Valid Valid Valid 171
07 01 CLOCK READ Valid Valid Valid 172
02 CLOCK WRITE Not Valid Valid Valid 173
21 01 ERROR CLEAR Valid Valid Valid 173
23 01 FORCED SET/RESET Not valid Valid Valid 174
02 FORCED SET/RESET CANCEL Not valid Valid Valid 175
OA MULTIPLE FORCED STATUS READ Valid Valid Valid 175

9-4-4 PC Card Unit FINS Commands List

The following is a list of the FINS commands supported by the PC Card Unit.

Command Code Name Page
05 01 CONTROLLER DATA READ 177
08 01 INTERNODE ECHO TEST 177
02 BROADCAST TEST RESULTS READ 178
03 BROADCAST TEST DATA SEND 178
21 02 ERROR LOG READ 179
03 ERROR LOG CLEAR 180
22 02 SINGLE FILE READ 180
03 SINGLE FILE WRITE 181
05 FILE DELETE 182
07 FILE COPY 182
08 FILE NAME CHANGE 183
12 SINGLE FILE READ WITH COMMAS 183
13 SINGLE FILE WRITE WITH COMMAS 184
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9-4-5 Response Codes

Response codes are 2-byte codes that indicate the results of command execu-
tion. The first byte of the response code indicates the general results of execu-
tion and is called the main response code, or MRES. The second byte provides
further details on the results of execution and is called the sub-response code, or

Main Response Codes

SRES.

The following tables shows the relationship between the MRES and the execu-
tion results. Refer to Appendix D: Response Codes from the C200HX/HG/HE
CPU for details on all response codes including the SRES and actions for each.

MRES Execution completed MRES Execution completed
00 Normal completion 20 Read not possible
01 Local node error 21 Write not possible
02 Destination node error 22 Not executable in current
mode
03 Controller error 23 No unit
04 Not executable 24 Start/Stop not possible
05 Routing error 25 Unit error
10 Command format error 26 Command error
11 Parameter error 30 Access right error

9-4-6 Memory Area Designations

The following table gives the addresses to use when reading or writing PC data.

Memory area Data Data area address Address used in Memory No. of
communications area code | bytes
1st and 2nd 3rd byte
bytes
CIO area Bit status 00000 to 51115 0000 to 01FF 00 to OF 00 1
Word contents | 000 to 511 00 to 00 80 2
LR area Bit status LR 0000 to LR 6315 03ES8 to 0427 00 to OF 00 1
Word contents | LR 00 to LR 63 00 to 00 80 2
HR area Bit status HR 0000 to HR 9915 0428 to 048B 00 to OF 00 1
Word contents | HR 00 to HR 99 00 to 00 80 2
AR area Bit status AR 0000 to AR 2715 048C to 04A7 | 00 to OF 00 1
Word contents | AR 00 to AR 27 00 to 00 80 2
Timer/Counter | Completion TIM 000 to TIM 511 0000 to 01FF 00 to 00 01 1
Area Flag status CNT 000 to CNT 511
PV TIM 000 to TIM 511 00 to 00 81 2
CNT 000 to CNT 511
DM Area Word contents | DM 0000 to DM 9999 0000 to 270F 00 to 00 82 2
Expansion DM | Word contents | EM 0000 to EM 6143 0000 to 17FF 00 to 00 90 to 98 2
Area

Note
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1. The size of the memory area varies depending on the PC. Refer to the PC’s
operation manual for details on the size limits of the memory areas.

2. The meanings of the memory area codes for the Expansion DM area are

shown below.

Memory area code Meaning
98 Current bank
90 to 97 BanksOto 7
A8 to AF Banks 8 to 15
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Word/Bit Addresses

Memory Area Codes

Number of Bytes

Data Configuration

Each word/bit address specifies a specific bit or word. The rightmost two digits of
the address specify bit 00 to 15 (or 00 if not required), and leftmost four digits
specify the word address.

1]

-/

Specify the the bit between 00 and OF (00 to 15).
Set to 00 to specify word data.

Specify the address of the word.

To obtain the corresponding address of the desired word or bit, add the data area
word address (hexadecimal) to the first address of the range of addresses used
in communications (see table on previous page). For example, the address for
word AR 13 is computed as follows:

First address for AR area: 048C
048C + 0D (13 in decimal): 0499

The word address for AR 13 would thus be 049900 (the memory area code
would specify this as a word) and the address of bit 12 in AR 13 would be
04990C.

The unit of access (bit or word) and the data code are specified as shown in the
following illustration.

Memory area codes are the following configuration of access sizes and area
codes.

Bt 7 6 5 4 3 2 1 0

I I I I I I I
/\ /

!

Data code

00: CIO, LR, HR, or AR area
01: Timer or Counter area
02: Data Memory area

Access unit

00: Bit
10: Word

A specific number of bytes is required for each element specified for either
MEMORY AREA READ or MEMORY AREA WRITE. This will vary depending on
the access unit of the memory area code, as indicated below.

Bit Access; 1 byte per element
Word Access; 2 bytes per element

The configuration of the various types of data that can be read or written is
shown below. The number of bytes required for each type of data is also given.

 Flag or Bit Status (One Byte) 00: Bitis OFF (0)
01: Bitis ON (1)
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* Word Contents or PV (Two Bytes)

Byte 1 Byte 2

[ 1]

Bits 0 to 7 (second byte)

Bits 8 to 15 (first byte)

9-5 Sample Program

This subsection provides a sample program for executing FINS commands and
responses.

9-5-1 Program Example

OO [~ n =
0 Il DIFY L
000 {1 | oooo | :
vl
il i) 25204 N :
agone i T KEER LI
1 2B01 T sk
it i
12600 — R
00006 Il LS g 2
D0 Lo
| Dogan |
1 260K 2520 . =
00006 {l T DIFY - &
| 12801 | ®
122 BCK] Fds P oogo2
ao0aT Il Il % o
0001 & [ EnD H
1,2, 3. 1. The CMCR instruction is executed when the execution condition 00000

turns ON while the Instruction Enabled Flag (bit 25204) is ON. Bit 12800
stays ON from the time CMCR execution is started until it is completed.

2. The CMCR instruction’s control data and command data are set in advance
in the C200HX/HG/HE’s memory area.

Control Data

Word Contents Meaning
D0000 $1810 Operating level #1
D0001 $0002 Number of bytes to send: 2 bytes
D0002 $0064 Number of bytes to receive: 100
D0003 $0001 Destination network address: $01
D0004 $0100 Destination node number: $01
Destination unit address: $00 (PC)
DO0005 $0000 Request response
Number of retries: 0 (No retries)
D0006 $0000 Response monitor time: 2.2 s ($0000 is default)
Command Data
Word Contents Meaning
D0010 $0002 Data length: 2 words (BCD)
D0011 $0701 FINS command: CLOCK READ

3. Specifies the FINS response storage destination. In this example, the FINS
response data is stored from DM 0020 onwards.
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4. Executes the CMCR instruction.

5. CMCR instruction execution is completed when bit 12801 is turned ON
while the Instruction Enabled Flag (bit 25204) is ON.

6. Turns ON if an error occurs during communications execution.

9-6 FINS Communications From Computers

Commands and responses sent from host computers must be in the formats
described in this subsection and must provide the proper FINS header informa-
tion. These formats can also be used to decode commands and responses
received from other network nodes.

9-6-1 Frame Format

With the FINS communications service, datagrams in the Ethernet frame format
shown below are sent and received.

|Ethernet headerl IP header | UDP header FINS message chl

AT Command code i

; Py
SID , Text |

&:Tlr.lr-l.hlm! |D.-=.:.-'|F:hIA|E.J.I |5A:-'

lice |':|“-'.'
[

FINS header

When a FINS command from a computer is used, the destination’s IP address
and UDP port number must be set.

9-6-2 FINS Command and Response Formats

This subsection explains the data formats for FINS commands and responses.

FINS Commands Commands consist of a FINS header, command code, and text. The length and
content of the text depend on the particular command.

] ] ] ] ]
icF [psv|aeT|ona|oas |Dazsna[sar [saz|se| | | | L
I .
FINS header Command code Text (max. 1,998 bytes)
FINS Responses A response block includes a response code (a 2-byte code in binary) added to

the command format. In the FINS header information, DNA DA1, and DA2 are
interchanged with SNA, SA1, and SA2 (in comparison to the command header)
and SID is the same as that in the command header.

] ] ] ] ]
ICF|l'-|':'-.-.-|".'“:'2T|ﬁM.!||ﬁ.a.!|D.-‘:.:-'|RMIB.|E-1I|E.ﬁ.;-=|E:D| . | ; | . B . ;
| I
FINS header Command Response  Text (max. 1,998 bytes)
code code

An error response will be returned if the IP-FINS node address conversion table
is not correctly set.
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9-6-3 FINS Header Information

This subsection explains the FINS header contents and settings used for FINS
commands and responses.

ICF (Information Control Field)
Information such as the data classification, response request, communications
between networks, and so on, is set in the ICF. The configuration is as follows:

7 6 5 4 3 2 1 0
(1] [ofo]ofo]o] |

t - - Response Request Bit
(0: Request response; 1: Don't request response)

b s s s - Kind of data (0: command; 1: response)

- - - - =

RSV Reserved (system reserved area)
Set to $00.

GCNT (Permissible Number of Gateways)
Set to $02.

DNA (Destination Network Address)
Specifies the network address of the destination node.

$01 to 7F: (1 to 127)

DAL (Destination Node Number)
Specifies the destination node number for sending the command. It is used for
FINS, and is different from the IP address used for Ethernet.

$00: Local PC
$01to 7F (1 to 127):  Node in Ethernet

DA2 (Destination Unit Address)
Specifies as an absolute address a unit number at the destination node.
(Example: CPU Special 1/0 Unit #0 is $10.)

$00: PC (CPU)
$10 to $1F: CPU Special I/0 Unit (PC Card Unit is $10.)
$FE: Communications Unit

SNA (Source Network Address)
$01 to 7F: Local network address (1 to 127)
SA1 (Source Node Number)

$00: Local PC
$01to 7F (1 to 127):  Node in Ethernet

SA2 (Source Node Address)

$00: PC (CPU)
$10 to $1F: CPU Special I/0 Unit (PC Card Unit is $10.)
$FE: Communications Unit

SID (Service ID)

The SID is used to identify the process that data is sent from. Set any desired
number from $00 to $FF for the SID. The same number will be returned in the
response, allowing you to match commands and responses in your application.
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9-6-4 Designating Remote Addresses

UDP sockets are used when sending FINS commands from a host computer to
the C200/HX/HG/HE. This subsection provides an example of addressing
remote PCs from the host computer for communications.

Host computer
IP address: 196.36.32.50
FINS network/node/unit: 1/32/0 hex)

| |
LF g -
Ethernet
PC Card Unit
CIOHNHEGHE

Remote node

IP address: 196.36.32.100
FINS network/node/unit: 1/64/0 hex)

The communications parameters specified from the host computer would be as

follows:

Item

Setting

Remarks

Destination IP Address

196.36.32.100

PC Card Unit address

UDP port number

9600 (FINS UDP default port
number)

PC Card Unit's UDP
port number

FINS addresses

DNA, DA1, DA2 =1, 64, 0 (hex)

C200HX/HG/HE

SNA, SA1, SA2 =1, 32, 0 (hex)

Host computer
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Socket Services

This section describes sockets (an interface for directly using TCP and UDP functions from the user program) and explains
how to use socket services.
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10-1 About Socket Services

10-1-1 Sockets

This subsection provides an outline of PC Card Unit socket services.

A socket is an interface which allows a user program to directly use TCP (Trans-
mission Control Protocol) and UDP (User Datagram Program).

Socket services allow arbitrary data to be sent to and from other nodes, thereby
enabling communications in any protocol with FA computer other than OMRON
PCs, with UNIX workstations, and so on.

Socket services are supplied for most host computers (or some personal com-
puters) as a C-language interface library. This interface library allows user pro-
grams to communicate using TCP and UDP.

The socket interface is supported for UNIX workstations in the form of system
calls.

Socket services are achieved for C200HX/HG/HE PCs by sending FINS com-
mands from the user program to a PC Card Unit. Refer to Section 9 FINS Com-
mands, 10-2 Using Socket Services, 10-3 Sample Programs for TCP and UDP
Communications, and Section 11 FINS Commands and Responses.

10-1-2 Socket Operation

A socket operates as shown in the following diagram when communicating
between an FA computer and a PC Card Unit. Data from the computer or
C200HX/HG/HE PC passes through the socket and is communicated using the
TCP or UDP protocol.

System
call

Program
Socket

Host computer

PC Card Unit C200HX/HG/HE
| |
I I
TCP |
FINS
TCP TCP command
| | E D
P 5 P 5’; FINS 3
response
UDP UDP p

10-1-3 Differences between TCP and UDP

TCP Communications

There are differences in the socket services between TCP and UDP.

The following procedure is followed each time data is transmitted to ensure that
the data arrives properly at the destination node:

1,2,3... 1. The destination node returns ACK when data is received normally.
2. The local node sends the next data after it receives ACK, or it resends the
same data if ACK is not returned within the specified time.
Local node Transmitted data Destination node
ACK

Re-transmitted data
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UDP Communications

Data is simply sent to the destination. Unlike TCP, the receipt of data is not
checked and data is not re-transmitted. To increase communication reliability,
data resends must be programmed by the user in user applications.

Local node

Transmitted data Destination node

ACK (only when processed by application)

10-1-4 Opening TCP Sockets

Passive OPEN and Active

OPEN

Client
TCP
socket

To achieve highly reliable data communication, TCP establishes a virtual com-
munications circuit between the two nodes before starting data transmissions.
The virtual communications circuit is know as a “connection.”

An open command is executed for a node to establish a connection. The open
method differs depending on whether the node is a client or server. A passive
open method is used to open the node as a server and the active open method is
used to open the node as a client.

Active Passive
open open
Server
TCP
socket
Connection

Client and Server

Note

When an application which includes data communications processing between
two nodes is executed, the node which provides the service is known as the
“server” and the node which requests the service is known as the “client.” The
server is booted first and waits for a service request from a client. Data is trans-
mitted only after the client requests the server to establish a connection. If the
TCP protocol is used, this process is carried out automatically at the protocol
level; it is not necessary to run an application program.

TCP communications with other TCP sockets will not be possible until the con-
nection for the first socket opened has been closed. For the PC Card Unit, four
sockets are provided for UDP and TCP together. Communications with multiple
UDP sockets is possible, because connections are not set for UDP sockets.
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TCP Communications The communications procedure is shown below for communications between
Procedure an FA computer and PC Card Unit using a TCP socket.

FA computer PC Card Unit

(server) (client)

( Passive OPEN >

_ Active OPEN >
Connection request ‘
( Establish connection > fffffffffffffffffff ( Establish connection >
- Send data >
Transmitted data
( Rece|\<e data ACK

< Send next data >

Y
( Send data -
Transmitted data y

ACK RECEIV? data >

< Send next data > !

Y Y

d Close D) d Close D)

10-1-5 Socket Services Port Numbers

Port numbers up to 1023 on a UNIX workstation can be used by the superuser
only. Port numbers 0 to 255 are reserved for well-known ports. Consequently,
port numbers from 1024 to 65535 should be used for socket services. The PC
Card Unit does not support port #0.

For FINS communications, the 9600 port is used as the default. Also, some port
numbers over 1024 may be reserved on some workstations (for example, the
X-window server is port #6000). Do not use port humbers that are already
reserved for other processes.

The setting status of the UNIX workstation port numbers can be checked in /etc/
services.

10-1-6 Fragmentation of Transmitted Data

The PC Card Unit fragments data for TCP transmission into units of 1,024 bytes
and data for UDP transmission into units of 1,472 bytes. TCP requires one
reception request to receive each unit of data. UDP, however, restores the origi-
nal data before passing it to the user process, allowing all the data in a single
transmission to be received with one reception request. Examples of these are
given next.

Cautions when Using TCP An example of the fragmentation and transmission of data using the TCP is
shown in the following illustration.
1,2,3... 1. The transmission user program sends a request to send 1,982 bytes of data.

2. The PC Card Unit fragments the transmission data into Data A with 1,024
bytes and Data B with 958 bytes.

3. Data A and Data B are sent consecutively.

4. The receiving user program sends a request to receive 1,982 bytes of data.
However, only data A is sent in the first packet; data B is not received.
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Transmission
user program

1. Send request
1,982 bytes
Source data

When Using UDP

1,2, 3.

Transmission
user program

1. Send request !

1,982 bytes
Source data

5. Another receive request to receive data must be made before the remaining
data, Data B, is sent.

PC Card Unit Receive node Receiving user program

' 4. First receive request

1,982 hytes
| | | /—\
: fowan | fomn |
: : 1,024 bytes

! ' 5. Second receive request
‘ ‘ 1,982 bytes

2 | | PP Ll b B
| 3. | 958 bytes

When using TCP protocol, the fragmented data is passed to the user program.
Therefore, the receiving user program must be able to evaluate the end of the
data transmission, and repeatedly send receive requests until all data has been
received. The receive request is sent twice in the example shown above, but the
data would be even more fragmented if a router were included in the commu-
nications path, and the number of receive requests would need to be increased
accordingly.

When making the receive request, it is not necessary to specify the same data
length as the transmitted data length. For example, if the length setting is shorter
than the actual length of the data, all the data can be received by repeating the
receive requests.

An example of fragmentation and transmission of data using the UDP is shown
in the following illustration.
1. The transmission user program sends a request to send 1,982 bytes of data.
2. The PC Card Unit fragments the transmission data into Data A with 1,472
bytes and Data B with 510 bytes.
3. Data A and Data B are sent consecutively.
4. When the receiving user program sends a request to receive 1,982 bytes of
data, Data A and Data B are linked to restore the original data which is
passed to the user program.

PC Card Unit Receive node Receiving user
| | . program

1,472 bytes ‘ l ‘
! ! L4 First receive request
| | | 1,982 bytes
| | ‘ |
: : ‘ Data A ‘ Data B H

510 bytes

2. ] 3. ] ]

As shown above, the UDP protocol handles data communications as data-
grams, so that the transmitted data is restored to the original data before being
passed to the user program. Consequently, if the data length in the receive
request is set to the length of the transmitted data, the entire data can be
received using a single receive data request.
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Note

If the data length in the receive data request is erroneously set smaller than the
actual length of the data, all received data exceeding the specified data length
will be discarded.

10-2 Using Socket Services

With the C200HX/HG/HE, socket services are controlled by FINS commands to
the PC Card Unit. For details regarding FINS commands and responses, refer to
Section 9 FINS Commands.

10-2-1 FINS Commands Used With Socket Services

200 GIHE

Socket services are executed by having the CMCR instruction executed in the
C200HX/HG/HE program to issue a FINS command to the PC Card Unit
requesting socket services.

Set the FINS node address as follows: network to 0, node to 0, and Unit to $10.

PC Card Unit Other node
HHF—O|
: FINS command
TR requesting Transmission processing

FE—ICMCR] || socket services H x =
HH——EnD]| s

FINS response "o

to request ]

10-2-2 Procedure for Using Socket Services
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The PC Card Unit has four sockets that can be used for TCP or UDP. Open,
close, send, and receive processes are available for communications using
sockets.

Open

Enables communications on a specified socket. A socket must be opened
before it can be used for socket services. Opening a TCP socket establishes a
connection.

Close
Ends use of the socket. Breaks the connection for a TCP socket.

Send
Sends data from a specified open socket.

Receive
Specifies an open socket and receives data from that socket.

These processes are carried out by using the CMCR instruction to send FINS
commands to the PC Card Unit. The process from sending a request for proces-
sing to completion is shown in the following illustrations.
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1,2,3... 1. Use CMCR toissue a socket service request command (MRC: 27) to the PC
Card Unit.

CPU PC Card Unit

User program

FINS command
_| | | | O requesting
- socket services

g
H——teo 3 1

2. CMCR ends normally when the socket service request command is
received and a response is returned (response code: 0000).

cPy PC Card Unit
User program —
———H—0
y_“  over 7 Response
—| |—[ END ] D

3. The PC Card Unit starts the process requested by the parameters in the
socket service request command.

CPU PC Card Unit

Other node

Communications
4. When the process has been completed, the result is stored in the results

storage area defined in the socket service request command and the socket
status will indicate completion of processing.

The socket status area is in AR words 08 to 15. The result storage area is
specified by the FINS command.

CPU PC Card Unit
Socket status area

Process complete
notification

Results storage area

Result stored D

139



Using Socket Services Section 10-2

Socket Service Request Commands

Command Name Description Page
code
MRC | SRC
27 01 UDP OPEN REQUEST Opens the UDP socket. 187
02 UDP RECEIVE REQUEST Receives data at the UDP socket. 188
03 UDP SEND REQUEST Sends data from the UDP socket. 189
04 UDP CLOSE REQUEST Closes the UDP socket and ends communications. 190
10 TCP OPEN REQUEST (PASSIVE) Opotlans a TCP socket and waits for connection to another 191
node.
11 TCP OPEN REQUEST (ACTIVE) Opens a TCP socket and connects to another node. 192
12 TCP RECEIVE REQUEST Receives data at the TCP socket. 193
13 TCP SEND REQUEST Sends data from the TCP socket. 194
14 TCP CLOSE REQUEST Closes the TCP socket and ends communications. 195
Basic FINS Command The basic format for FINS commands used for socket services is shown in the
Format following diagram.

0 1 2 3 4 5 6 7 8 9 10 11 12

!

Command Socket Results storage area Parameters
code number

Command Code:
Specifies the process code requested for the socket.

Socket Number
Specifies the socket number for the process, between 1 and 4.

Results Storage Area
Specifies the area to store the results of the requested process.

Parameters
Specifies the parameters defined for the command code.

Refer to Section 11 FINS Commands and Responses for details about com-
mands.

Socket Status Area Each PC Card Unit has four sockets that can be used for TCP or UDP. The status
of each of these sockets can be confirmed from the by AR bits.

AR Words 08 to 15

Byte
10 i
ARDA  Operating level #0, socket no. 1 status area

ARGD Operating level #0, socket no. 2 status area

AF10 | Operating level #0, socket no. 3 status area
AF11 | Operating level #0, socket no. 4 status area

ARTZ | operating level #1, socket no. 1 status area

AB13 | operating level #1, socket no. 2 status area

AF14 | Operating level #1, socket no. 3 status area

AF15 | Operating level #1, socket no. 4 status area
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Bit Configuration The meaning of individual bits in each status word is shown in the following dia-

gram.

151413121110 9 8 7 6 5 4 3 2 1
| | [ofofofefefofojojo] | | |

0 Bit

|— Socket Classification Flag Closing Flag —

— Results Storage Error Flag

Sending Flag -

Open Flag Receiving Flag —
Opening Flag
Bit Flag Value Status Description
Bit 0 Opening Flag 1 Opening ON when an open request is received.
0 Open complete OFF when opening has been completed.
Bit 1 Receiving Flag |1 Receiving ON when a receive request is received.
0 Receive complete OFF when receive has been completed.
Bit 2 Sending Flag 1 Sending ON when a send request is received.
0 Send complete OFF when send has been completed.
Bit 3 Closing Flag 1 Closing ON when a close request is received.
0 Close complete OFF when close has been completed.
Bit 4 to 12 | Not used
Bit 13 Socket 1 TCP socket Indicates that the open socket is a TCP socket.
Classification (This has no meaning if the Open Flag is “0.”)
Flag 0 UDP socket Indicates that the open socket is a UDP socket.
(This has no meaning if the Open Flag is “0.")
Bit 14 Results Storage | 1 Results storage ON when the results storage area is incorrectly
Error Flag error defined for a FINS command sent to a PC Card
Unit. This flag will not turn ON until the Opening,
Receiving, Sending, and Closing Flags turn OFF.
0 Results storage OFF when the next service is requested at the
normal socket.
Bit 15 Open Flag 1 Open (connected) ON when opening has been completed. This flag
indicates the TCP socket is connected.
0 Closed OFF when closing has been completed. Remains
OFF if an error occurs during opening.
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10-2-3 Socket Services and Socket Status

When using socket services, it is important to consider the timing of the status
changes in the socket status area. The diagram below shows a program flow-
chart for opening UDP.

Program flow is similar for other socket services. Replace the names of the
appropriate flags in the flowchart to adapt it to other socket services.

142

Start UDP Open

Program Flow

Check socket status.

Is Bit 15 (Open Flag) in the socket status word for
the socket being used OFF?

(Checks to see if the socket is open before com-
munications and close processing.)

Check the Instruction Enabled Flag.

Is the appropriate bit in word 252 for the operating
level being used ON?

A

OFF?

YES

?

YES

Execute FINS command (via CMCR) for PC Card Unit.

Use the CMCR to send the UDP OPEN REQUEST com-
mand (2701) to the PC Card Unit.

Check response.

Is the response code = 0000 (normal) for the
UDP OPEN REQUEST command?

A
Y

0000?

YES

Check Opening Flag status.

Wait until bit 00 in the socket status turns OFF
(open complete).

NO

NO

N

NO

Check results storage area response code. —QOO?
Is response code = 0000? YES
UDP opened

Error Evaluation

The specified UDP socket is
already open.

The specified port is running
network communications.

An error occurred. The PC Card
Unit did not receive the UDP
OPEN REQUEST command.

(Socket status bit 00)

An error occurred. The specified
socket could not be opened.
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10-2-4 Communications Timing Chart

The timing of the status changes of the bits in the socket status area and the
Instruction Enabled Flag is shown in the following diagram.

Instruction Enabled Flag 1
0 L L L I
) 1
Opening Flag 0 ‘
1 l
Receiving Flag 0 }
1 l .
Sending Flag 0 w
! | I
Closing Flag 0 ‘
1
Open fla
o © ] 1 T T
Open request Receive request Send request Close request
received received received received
Open complete Receive complete  Send complete Close complete

10-2-5 Socket Service Timing Chart

The timing of the socket service open, send, receive and close request com-
mands are shown in the following diagrams.

OPEN REQUEST

Instruction Enabled Flag 1
0 Runnin Runnin

CMCR response code

‘ Error response code A Normal response code
Opening Flag 0 :

| B
— I
Open Flag (:; , . ‘ ‘ //

Results storage area | | | | ‘ Store normal response code
|

OPEN REQUEST Error OPEN REQUEST Normal Open complete
command received end command received end (normal end)

CLOSE REQUEST

Instruction Enabled Flag 1 ‘ Runnin Runnin ‘
__Running

o

Error response code (v‘ Normal response code

‘ Store normal response code
|

CMCR response code

Closing Flag

O Fr O

Close Flag

Results storage area

CLOSE REQUEST  Error CLOSE REQUEST Normal Close complete
command received end command received end (normal end)
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SEND REQUEST

Instruction Enabled Flag é ‘ Running Running
CMCR response code ! ‘ Error response code - Normal response code
‘ 1 | | | ‘ —
Sending Flag 0 ! ! ! /’
Open Flag 1 ! ! !
0 ‘ \ |
Results storage area ‘ ‘ :
! ! ! ‘ Store normal response code
SEND REQUEST Error SEND REQUEST Send complete
command received end command received (normal end)

RECEIVE REQUEST

Instruction Enabled Flag 1 Running w
0

Error response code /‘ Normal response code

|
| /g

/

‘ Store normal response code

CMCR response code

Receiving Flag

Ok O

Open Flag

Results storage area

RECEIVE REQUEST Error RECEIVE REQUEST Receive complete
command received end command received (normal end)

CLOSE REQUEST during RECEIVE REQUEST
RECEIVE REQUEST command received CLOSE REQUEST command received

Instruction Enabled Flag 1 ——
0 Running Running

CMCR (RECEIVE REQUEST)
response code

CMCR (CLOSE REQUEST)
response code ,‘ Normal response code

) (

/ ‘ Normal response code

L 1
Receiving Flag 0 ‘ /
Closing Flag 1 ‘
0

/;

Open Fla 1
Results storage area for \

RECEIVE REQUEST V Store error response code

Results storage area for ‘ Store normal response code
CLOSE REQUEST

Note The timing shown in the above diagram occurs if a CLOSE REQUEST com-
mand is executed during SEND REQUEST command execution. The timing
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10-2-6 Precautions in

UDP and TCP Socket
Services

UDP Socket Services Only

TCP Socket Services Only

shown in the diagram also applies if a CLOSE REQUEST command is executed
during OPEN REQUEST command execution, with the exception of the status
of the Open Flag.

Using Socket Services

If a short response monitor time is specified in the CMCR control data and the
PC Card Unit is operating under a high load, a result may be stored even if the
response code indicates a time-out. If this occurs, increase the monitor time
specified with CMCR.

If the Results Storage Error Flag turns ON in socket status, it indicates that the
specified results storage area does not exist in the C200HX/HG/HE. Correct
the user program.

Communications processing may be slowed down by multiple simultaneous
usage of PC Card Unit functions, or by the contents of the user program.

Communications efficiency may decrease due to high communications loads
on the network.

All data is flushed from the socket's communications buffer when a socket is
closed with the CLOSE REQUEST command. In some cases, the transmit
data for the SEND REQUEST command issued just before the socket was
closed may not be sent.

When sockets are open, the PC Card Unit internally provides 64 bytes of
receive buffers to allow data to be received at any time. These buffers are
shared by all open sockets. Socket service communications are interrupted if
all these buffers become full. The user application must therefore issue
RECEIVE REQUEST commands frequently enough to prevent the internal
buffers from becoming full.

With the UDP socket, data can be broadcasted to all nodes of the network
simultaneously by setting a broadcast address for the destination node
address. The maximum length of broadcast data is 1,472 bytes. Data in multi-
ple fragments (over 1,472 bytes for a UDP socket) cannot be broadcast.

The UDP socket does not check the transmitted data to ensure communica-
tions reliability. To increase communication reliability, communications checks
and retries must be included in the user application program.

If the TCP socket of the remote node is closed (the connection is broken) dur-
ing communications, the TCP socket at the local node must also be closed.
The communications results storage areas can be used to check if the connec-
tion has been broken. Close the local socket immediately after detecting that
the remote TCP socket has closed. The following situations indicate that the
remote socket has closed.

TCP receive results storage area: response code = 0000 (normal), number
of bytes received = 0000

TCP send results storage area: response code = 0081 (specified socket
closed during transmission)

After closing the port of a connected TCP/IP socket, the port cannot be used
within 60 seconds of being closed. However, this restriction does not apply for
a port opened using the TCP OPEN REQUEST (ACTIVE) command with a
local TCP port number of 0 (port number automatically assigned) which is
closed from the side that actively opened the socket.

A connection is established for a passively opened socket by actively opening
it from another socket. A connection will not be established for an actively
opened socket even if the active open command is executed from another
socket. Moreover, you cannot actively open multiple connections to a socket
passively opened at the PC Card Unit.
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10-3 Sample Programs for TCP and UDP Communications

This subsection provides sample programs for TCP/IP communications and
UDP/IP communications.

10-3-1 Ladder Programming for TCP/IP Communications

The following program example sends and receives 100 bytes of data between
the PC Card Unit and the computer using TCP/IP communications. The system
and data area applications are described before the program example and
details of program operation are described following each section of the exam-
ple.

System Configuration

The system configuration for the program example and the PC Card Unit system
setup are shown below. To establish a TCP connection in this example, the PC
Card Unit is passively opened and the computer is actively opened.

PC Card Unit
A 8
Computer
| -
l | u| C200HX/HG/HE PC
IP address: 196.36.32.55, Port #4096 Operating level #1

IP address: 196.36.32.101

FINS Network address: $01
Node number: $01
Unit address: $10

CMCR Data Flow to the PC Card Unit

Computer

The data flow for sending CMCR instructions to the PC Card Unit is shown in the
following diagram.

Ethernet network PC Card Unit C200HX/HG/HE

1. CMCR issued

4. Send to network
end o networ 2. Work bits turned ON

3. CMCR response

5. Computer
processing

6. Results stored in results
storage area

7. Work bits turned OFF

Note These work bits (CIO 00000 to CIO 00003) are set by the program to control
CMCR execution and are not system flags, such as the Instruction Enabled Flag
(25204).

Data Area Application
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The data area words and bits used in the communications program are allocated
as shown in the following diagrams. These words and bits are used for CMCR
control data, command data, and results storage.
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Example

How to Read Tables

The following diagrams indicate that DM 0000 is the first word used in CMCR for
a TCP OPEN REQUEST and it contains 1810y, that DM 00001 contains
0012y, that CIO 00000 is used to control TCP open processing, and that
CIO 0001 is used to control TCP close processing.

DM Area
0 1 2 3 4 5 6 7 8 9
DM 0000 CMCR control data for TCP OPEN REQUEST (PASSIVE)
$1810 | $0012
CIO Area
15 ko 8 7 6 5 4 3 2 1 0
ClO 000 TCP TCP

close bit | open bit

Memory Map for Sample Programs
DM Area

4 5 6 7 8 9

DM 0000

CMCR contro

$1810 | $0012

| data fol

$0004 | $0001

r TCP OPEN REQUEST (PASSIVE)

$0110 | $0000 | $0032 B

L L CMCR timeout value
Number of retries

PC Card Unit address (Match
environment of PC being used.)
Network address: $01

Node number: $01

Unit address: $10

—— Number of response bytes to receive: 4 bytes
— Number of bytes to send: 18

—— Operating level #1 (or $0810 of operating level #0)

0 1 2 3 4 5 6 7 8 9
DM 0010 CMCR control data for TCP CLOSE REQUEST
$1810 | $0008 | $0004 | $0001 | $0110 | $0000 | $0032 | —— E—
[ Number of response bytes to receive: 4 bytes
—— Number of bytes to send: 8 bytes
0 1 2 3 4 5 6 7 8 9
DM 0020 CMCR control data for TCP SEND REQUEST
$1810 | $006E | $0004 | $0001 | $0110 | $0000 | $0032 | —— —
L L Number of response bytes to receive: 4 bytes
Number of bytes to send: 110 bytes
Command format = 10 bytes + 100 bytes transmission data
0 1 2 3 4 5 6 7 8 9
DM 0030 CMCR control data for TCP RECEIVE REQUEST
$1810 |$000C | $0004 | $0001 | $0110 | $0000 | $0032

_

(- Number of response bytes to receive: 4 bytes

Number of bytes to send: 12 bytes
Number of bytes received specified in command data.
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0 1 2 3 4 5 6 7 8 9

DM 1000 TCP OPEN REQUEST (PASSIVE) command data

$0010 | $2710 | $0001 | $8203 |$FCOO0 | $1000 | $0000 | $C424 | $2037 $OOOO

\—J \—lj‘ Remote port number: Not specified
Computer IP address: 196.36.32.55

($C4, $24, $20, $37)
Timeout value: Not set
Local port number: set to 4096 ($1000)
— Results storage area: set to DM 1020 ($03FC)

—— TCP socket number (PC Card Unit socket number): setto 1
L Command code
— Transmission data length: 10 words (BCD)

0 1 2 3 4 5 6 7 8 9
DM 1010 TCP OPEN REQUEST (PASSIVE) response
Respo
$2710 | moge | — | — N I

Stores the response after CMCR command execution.

0 1 ‘ 2 ‘ 3 4 5 6 7 8 9
TCP OPEN REQUEST (PASSIVE) results storage area
DM 1020 Response | \
code Remote IP Remote
address TCPport | | |\ | | |
| [number
0 1 2 3 4 5 6 7 8 9

DM 1030/ TCP CLOSE REQUEST command data

$0005 | $2714 | $0001 | $8204 |$1A00| —— | — | —— | —— | ——

\—l——l Results storage area: set to DM 1050 ($041A)

TCP socket number to close: setto 1
Command code

Transmission data length: 5 words (BCD)

0 1 2 3 4 5 6 7 8 9

DM 1040, TCP CLOSE REQUEST response

Respo
nse

$2714 code

DM 1050, TCP CLOSE REQUEST results storage area
Respo
nse _ _ - - - - - - -
code
0 1 2 3 4 5 6 7 8 9

DM 2000 TCP SEND REQUEST command data

$0056 | $2713 | $0001 |$820B | $C200 | $0064 S“*”d da‘a‘: 100 by‘tes

\— Number of bytes to send: set to 100 bytes ($0064)

Results storage area: set to DM 3010 ($0BC2)
—— Socket number to use: set to 1
Command code
Transmission data length: 56 words (BCD)
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0 1 2 3 4 5 6 7 8 9
DM 3000 TCP SEND REQUEST response
Respo
$2713 | nse —_— | — | —
code
DM3010| TCP SEND REQUEST results storage area
Respo No. of
nse bytes | — | — |
code sent
0 1 2 3 4 5 6 7 8 9
DM 4000 TCP RECEIVE REQUEST command data
$0007 | $2712 | $0001 | $820F | $B400 | $0064 | $0000
LJ \— Timeout value: Not set
— No. of bytes to receive: 100 bytes ($0064)
L——— Results storage area: Set to DM 4020 ($0FB4)
Socket number to use: setto 1
Command code
Transmission data length: 7 words (BCD)
0 1 2 3 4 5 6 7 8 9
DM 4010, TCP RECEIVE REQUEST response
Respo
$2712 | nse —_— | — | —
code
DM 4020 TCP RECEIVE REQUEST results storage area
Respo | No. of | | | | |
nse bytes Send data: 100 bytes
code received | | | | |
CIO Area
15t08 7 6 5 4 3 2 1 0
CIO 000
TCP TCP TCP TCP
receive |send bit | close bit | open bit
bit
CIO 001 TCP TCP TCP TCP
receive | send close open
error error error error
bit bit bit bit
CIO 002 TCP TCP TCP TCP
receive | send close open
work bit | work bit work work bit
bit
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Program Example 1

00000 —
00000 it { o
TCP open bit -
00300 — -
00002 it RSET
- [ 00100 | | CCT "
TSET 1 Tep open
00200 work bit
00000 00200 25204 — =
00005 it it i M I
TCP open bit TCP open work bit Instruction D1000
Enabled Flag
| D1010_|
T RSET | Tcp open
| 00200 ] work bit
00000 00200 25204 A1200 A1214 00,3‘01
00010 il He i A il O
TCP open bit TCP open work bit Instruction TCP Opening Flag Results Storage Error Flag r~ CMP =
Enabled Flag D1020"T . Results
| #0000 B Storage Area
25506 00302
11 O
H \ ¥4
00?]01 Equals Flag [~ SET —_ TCP open
O ™ vos02 | 00100 || workbr
00000 00200 25204 A1200 - S .
00024 ——i -+ il A BoEr H opensit
TCP open bit TCP open work bit Instruction TCP Opening Flag o -
Enabled Flag
00001 — -
00029 il 00303 ||
TCP close bit - -
00303
00031 it { Soo01 [ vemoi”
[ RSET || TcP close
00101 error bit
00001 00201 25204 — n
00034 I {— { 50010 [
TCP close bit TCP close work bit Instruction
Enabled Flag 8} (0)38
[ RSET || Tcp close
00201 work bit
00001 00201 25204 A1203 At1214 00f3\04
00039 ! A —} A 1t O
TCP close bit TCP close work bit Instruction TCP Closing Flag Results Storage Error Flag [ CMP T
Enabled Flag D1050"_‘- - Restults
| #0000 ] Storage Area
25506 00305
m 0O
0304 Equa:sl Flag ~
[s] — —
SET L1 TcPa
00050 ™5 | 00101 || enorbic
00001 00201 25204 A1203 — -
00053 it > =i A booor [ emesn
TCP open bit TCP close work bit Instruction TCP Closing Flag — -
Enabled Flag
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Explanation of Ladder Program

The first section of the program uses CMCR to execute TCP PASSIVE OPEN.
Program execution starts when CIO 00000 turns ON.

Program
address

Explanation

00000

Starting TCP OPEN execution.

When CIO 00000 turns ON, the TCP open error bit (CIO 00100) turns
OFF and the TCP open work bit (CIO 00200) turns ON to request one
execution of TCP OPEN.

00005

Execution of the TCP OPEN REQUEST via CMCR

If the Instruction Enabled Flag (25204) is ON while the TCP open work
bit (C1O 00200) is ON, a TCP OPEN REQUEST is executed via CMCR
and the TCP open work bit (CIO 00200) is turned OFF. Execution
pauses until CMCR instruction execution has been completed.

00010

Error evaluation.

The Instruction Enabled Flag (25204) turns ON again and the TCP
Opening Flag (CIO A1200) turns OFF to indicate that execution of TCP
OPEN via CMCR has ended. The Results Storage Error Flag

(ClO A1214) and the response code in the results storage area (DM
1020) are checked and the TCP open error bit (CIO 00100) turns ON if
an error has occurred.

00024

End of TCP OPEN execution.
CIO 00000 turns OFF to indicate that execution has been completed.

The next section of program uses CMCR to execute TCP CLOSE. Execution
starts when CIO 00001 turns ON

Program
address

Explanation

00029

Starting TCP CLOSE execution.

When CIO 00001 turns ON, the TCP close error bit (CIO 00100) turns
OFF and the TCP close bit (CIO 00201) turns ON to request one
execution of TCP CLOSE.

00034

Execution of the TCP CLOSE via CMCR.

If the Instruction Enabled Flag (25204) is ON while the TCP close work
bit (C1O 00201) is ON, TCP CLOSE is executed via CMCR and the
TCP close work bit (CIO 00201) turns OFF. Execution pauses until the
CMCR instruction has been completed.

00039

Error evaluation.

The Instruction Enabled Flag (25204) turns ON again and the TCP
closing bit (CIO A1203) turns OFF to indicate that execution of TCP
CLOSE via CMCR has ended. The Results Storage Error Flag

(ClO A1214) and the response code in the results storage area (DM
1050) are checked and the TCP close error bit (CIO 00101) turns ON if
an error has occurred.

00053

End of TCP CLOSE execution.
CIO 00001 turns OFF to indicate that execution has been completed.
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Program Example 2
00002 ~
L DIFU
00058 I 00306
TCP send bit -
00306 ~ moi
RSET
00060 ——tt | 00102 ]_ arorbit
B SET :|_ TCP send
| 00202 work bit
00002 00202 25204 — -
00063 [ T T MR I
TCP send bit TCP send work bit :lzwstrll;lct‘ijogl D2000
ravied e L D3000_|
[~ RSET ___1 TCP send
00202 work bit
00002 00202 25204 A1202 A1214 00307
00068 il - il =+ il O
TCP send bit TCP send work bit Instruction TCP Sending Flag Resuilts Storage Error Flag — CMP ™
Enabled Flag » Results
#DO48028- 1 storage area
25506 00308
1L
00079 00?£7 Equals Flag ~ SET ‘__ TCP send
00308 L 00102 i error bit
00082 00=0=02 0(3{2;/)2 25{2}04 A1}2=92 ~RSET 1| Tcp
T ) ) ) ) 00002 send bit
CP send bit TCP send work bit Instruction TCP Sending Flag — ~
Enabled Flag
00006 ~ —
11 DIFU |
00087 il 00309
TCP receive bit — -
00309 — =
00089 %ﬂ B EOS‘IEO-:I; —_ je—rcr(?r r;itceive
[TSseT L] TCPreceive
L 00203 work bit
00003 00203 25204 — ~
m 11 11 CMCR [
00092 TCP rec'elive bit TCP recei:/:e work bit Inst:tljction nggg
Enabled Flag L D4010_|
B RSET _— TCP receive
| 00203 | work bit
00003 00203 25204 A1201 Al1214 00’3\ 10
00097 —| = i1 =+ il O
. . : . . o Results Storage Error Flag — —
TCP receive bit ~ TCP receive work bit Instruction ~ TCP Receiving Flag cmp L
Enabled Flag D4020-1- Results
| #0000 _| storage area
25506 00311
2l
00310 Equals Flag — —
11 SET [ )
2018 ™ geae | ootes [ I
00111 g o i A [ RSET 'L} TP i
TCP receive bit TCP receive work bit  Instruction TCP Receiving Flag L 00003 -
Enabled Flag
1
00116 { END H
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Explanation of Ladder Program

The next section of program uses CMCR to execute TCP SEND. Execution
starts when CIO 00002 turns ON.

Program
address

Explanation

00053

Starting TCP SEND execution.

When CIO 00002 turns ON, the TCP send error bit (CIO 00102) turns
OFF and the TCP send work bit (CIO 00202) turns ON to request one
execution of TCP SEND.

00063

Execution of the TCP SEND via CMCR.

If the Instruction Enabled Flag (25204) is ON while the TCP send work
bit (C1O 00202) is ON, TCP SEND is executed via CMCR and the TCP
send work bit (CIO 00202) turns OFF. Execution pauses until the CMCR
instruction has been completed.

00068

Error evaluation.

The Instruction Enabled Flag (25204) turns ON again and the TCP
Sending Flag (CIO A1202) turns OFF to indicate that TCP SEND
execution via CMCR has ended. The Results Storage Error Flag
(CIO A1214) and the response code in the results storage area
(DM 4020) are checked and the TCP send error bit (CIO 00102) is
turned ON if an error has occurred.

00082

End of TCP SEND execution.

ClO 00002 turns OFF to indicate that the instruction execution has been
completed.

The next section of program uses CMCR to execute TCP RECEIVE. Execution
starts when CIO 00003 turns ON.

Program
address

Explanation

00087

Starting TCP RECEIVE execution.

When CIO 00003 turns ON, the TCP receive error bit (CIO 00103) turns
OFF and the TCP receive work bit (CIO 00203) turns ON to request one
execution of TCP RECEIVE.

00092

Execution of the TCP RECEIVE via CMCR.

If the Instruction Enabled Flag (25204) is ON while the TCP receive
work bit (CIO 00203) is ON, TCP RECEIVE is executed via CMCR and
the TCP receive work bit (CIO 00203) turns OFF. Execution pauses until
the CMCR instruction has been completed.

00097

Error evaluation.

The Instruction Enabled Flag (25204) turns ON again and the TCP
Receiving Flag (CIO A1201) turns OFF to indicate that execution of
TCP RECEIVE via CMCR has ended. The Results Storage Error Flag
(CIO A1214) and the response code in the results storage area

(DM 4020) are checked and the TCP receive error bit (CIO 00103) is
turned ON if an error has occurred.

00111

End of TCP RECEIVE execution.
CIO 00003 turns OFF to indicate that execution has been completed.
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10-3-2 Ladder Programming for UDP/IP Communications

System Configuration

Explanation of Operation

Data Area Application

Example

154

The following program example sends and receives 100 bytes of data between
the PC Card Unit and the host computer using UDP/IP communications. The
system and data area applications are described before the program example
and details of program operation are described following each section of the
example.

The system configuration for the program example and the PC Card Unit system
setup are shown below. For purposes of this example, the network settings for
the PC Card Unit and the computer are as shown in the diagram.

PC Card Unit
- ——t

- e AR P

Computer

[ 1 ] C200HX/HG/HE PC

IP address: 196.36.32.55, Port #4096 Operating level #1
IP address: 196.36.32.101

FINS network address: $01
Node number: $01
Unit address: $10

UDP OPEN REQUEST is executed for the PC Card Unit when CIO 00000 turns
ON. UDP CLOSE REQUEST is executed for the PC Card Unit when CIO 00001
turns ON. UDP SEND REQUEST is executed for the PC Card Unit when CIO
00002 turns ON and 100 bytes of data are sent beginning with DM 2009. UDP
RECEIVE REQUEST is executed for the PC Card Unit when CIO 00003 turns
ON and 100 bytes of data are received and stored beginning with DM 4025.

The appropriate bit in CIO 0001 turns ON when an error occurs. The following
areas can be used to access details about errors:

CMCR response codes
Response codes in results storage area

The data area words and bits used in the communications program are allocated
as shown in the following diagrams. These words and bits are used for CMCR
control data, command data, and results storage.

The following diagrams indicate that DM 0000 is the first word used in CMCR for
a UDP OPEN REQUEST and it contains 1810y, that DM 0001 contains
000Aex, that CIO 00000 is used to control UDP open processing, and that
CIO 00001 is used to control UDP close processing.



Sample Programs for TCP and UDP Communications
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How to Read Tables

DM Area

0 1 2 3 4 5 6 7 8 9

DM 0000 CMCR control data for UDP OPEN REQUEST (PASSIVE)

$1810 | $000A

CIO Area

15t08 7 6 5 4 3 2 1 0

CIO 000
ubP ubP

close bit | open bit

Memory Map for Sample Programs

DM Area

0 1 2 3 4 5 6 7 8 9

DM 0000 CMCR control data for UDP OPEN REQUEST (PASSIVE)
$1810 | $000A | $0004 | $0001 | $0110 | $0000 | $0032 | —— | —— | ——

L L CMCR timeout value: 5 s
Number of retries

Destination PC Card Unit designation
Network address: $01

Node number: $01

Unit address: $10

— Number bytes to receive: 4 bytes
— Number of bytes to send: 10
— Operating level #1 (or $0810 for operating level #0)

DM 0010 CMCR control data for UDP CLOSE REQUEST

$1810 | $0008 | $0004 | $0001 | $0110 | $0000 |$0032 | —— | —— | ——
\

~— Number bytes to receive: 4 bytes
—— Number of bytes to send: 8 bytes

0 1 2 3 4 5 6 7 8 9

DM 0020 CMCR control data for UDP SEND REQUEST

$1810 | $0074 | $0004 | $0001 | $0110 | $0000 | $0032| —— | —— | ——

L L Number bytes to receive: 4 bytes
Number of bytes to send: 116 bytes
Command format = 16 bytes + 100 bytes transmission data

0 1 2 3 4 5 6 7 8 9

DM 0030 CMCR control data for UDP RECEIVE REQUEST

$1810 |$000C | $0004 | $0001 | $0110 | $0000 | $0032 | —— | —— | ——

L (- Number bytes to receive: 4 bytes

Number of bytes to send: 12 bytes
Number of bytes received specified in command data.
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0 1 2 3 4 5 6 7 8 9

DM 1000, UDP OPEN REQUEST (PASSIVE) command data

$0006 | $2701 | $0001 | $8203 |[$FCO0 | $1000 | —— | —— | —— | ——

\—|j‘ L Local port number: set to 4096 ($1000)
Results storage area: set to DM 1020 ($03FC)

UDP socket number (PC Card Unit socket number): set to 1
Command code
Transmission data length: 6 words (BCD)

0 1 2 3 4 5 6 7 8 9

DM 1010/ UDP OPEN REQUEST (PASSIVE) response
Respo
nse

$2701 |coge | — | — | — | — | — | — | — | —

Stores the response after CMCR command execution.

0 1 2 3 4 5 6 7 8 9

DM 10200 UDP OPEN REQUEST (PASSIVE) results storage area
Respo

nse — [

code

0 1 2 3 4 5 6 7 8 9

DM 1030/ UDP CLOSE REQUEST command data

$0005 | $2704 | $0001 | $8204 |$1A00| —— | —— | — | — | —

L \—l——l Results storage area: set to DM 1050 ($041A)

UDP socket number closed: set to 1
Command code
Transmission data length: 5 words (BCD)

0 1 2 3 4 5 6 7 8 9
DM 1040/ UDP CLOSE REQUEST response
Respo
$2704233877777777
DM 1050/ UDP CLOSE REQUEST results storage area
Respo
nse _ _ _ RN RN R R R R
code
0 1 2 3 4 5 6 7 8 9

DM 2000 UDP SEND REQUEST command data
ISend data

$0059 | $2703 | $0001 |$820B | $C200 | $C424| $2037 | $1000 | $0064 [100 bytes
\ | \ |

L Number of bytes to send:
100 bytes ($0064)
Destination port: Port #4096
($1000)
—— Destination address: 196.36.32.55
($C4.$24.$20.$37)
— Results storage area: Set to DM 3010 ($0BC2)
— Number of socket to be used: setto 1
—— Command code

—— Transmission data length: 59 words (BCD)
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0 1 2 3 4 5 6 7 8 9
DM 3000| UDP SEND REQUEST response
Respo
$2703 | nse e E—
code

DM 3010 UDP SEND REQUEST results storage area
Respo No. of

nse bytes | — -
code sent
0 1 2 3 4 5 6 7 8 9

DM 4000 UDP RECEIVE REQUEST command data

$0007 | $2702 | $0001 | $820F | $B400 | $0064 | $0000

L LJ \— Timeout value: Not set

— No. of bytes to receive: 100 bytes ($0064)
— Results storage area: set to DM 4020 ($0FB4)
Number of socket to be used: setto 1

Command code
Transmission data length: 7 words (BCD)

0 1 2 3 4 5 6 7 8 9
DM 4010/ UDP RECEIVE REQUEST response
Respo
$2702 | nse — —
code
DM 4020 UDP RECEIVE REQUEST results storage area
Respo SOUI’(EE P SOl:rce 'k;lot oft | |
por ytes to .
QSSE address number| receive \ Send ?ata' 10(\) bytes |
CIO Area
15 io 8 7 6 5 4 3 2 1 0
CIO 000
ubpP ubpP ubP UDP
receive |send bit | close bit | open bit
bit
CIO 001 ubpP ubP ubP UbDP
receive | send close open
error error error error
bit bit bit bit
ClO 002 ubP ubP ubP ubpP
receive | send close open
work bit | work bit | work work bit
bit
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Program Example 3
00000 — -
11 DiIFU ||
00000 it . 00300
UDP open bit = -
00300 — -
00002 ——itk BSED 1 ororor
B SET | | UDP open
00200 work bit
00000 00200 25204 — -
00005 ——1 I i M I
bi K bi i
UDP open bit UDP open work bit Ensglglcet(ljoglag D1000
L D1010_]
[RSET L Lot
00000 00200 25204 A1200 A1214 00’3‘01
00010 i} A il =+ il O
UDP open bit UDP open work bit Instruction UDP Opening Flag { _Results Storage Error Flag romP L
Enabled Flag D1020-1-1 Resuits
L #0000 _| storage area
25.5[06 00302
LL}
00021 00=3=01 Equals Flag — SET | ubP open
00302 | 00100 [ | workbit
00024 00&00 0(3}2:90 25{2}04 A142‘|90 T RSET 1 uoe |
UDP open bit UDP open work bit Instruction UDP Opening Flag L 00000 _l open bit
Enabled Flag
00029 — 4" [ DIFU "L
UDP close bit - 00303 J
00303 — -
00031 it o201 [ woesese
[ RSET "4
| 00101 || ermoroi
00001 00201 25204 — -
00034 I— i _ 1 50010 [
UDP close bit UDP close work bit Instruction D1030
Enabled Flag L D1040_
" RSET _r— UDP close
00201 B work bit
00001 00201 25204 A1203 Al1214 00304
00039 i} = il H ik
UDP close bit UDP close work bit Instruction ~ UDP Closing Flag Results Storage Error Flag T CMP ]
Enabled Flag I Results
D1050-1- storage area
| #0000 _|
25506 00305
il O
00050 00?[04 Equals Flag B SET | | UDP close
00!3:05 | 00101 | error bit
00053 00.0.01 00I281 25?.04 Al .2193 mRseT L uoe
LI At 1 AT 00001 close bit
UDP open bit UDP close work bit Instruction UDP Closing Flag L -
Enabled Flag
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Explanation of Ladder Program

The first section of program uses CMCR to execute UDP PASSIVE OPEN. Pro-
gram execution starts when CIO 00000 turns ON.

Program
address

Explanation

00000

Starting UDP OPEN execution.

When CIO 00000 turns ON, the UDP open error bit (CIO 00100) turns
OFF and the UDP open work bit (CIO 00200) turns ON to request one
execution of UDP OPEN.

00005

Execution of the UDP OPEN REQUEST via CMCR

If the Instruction Enabled Flag (25204) is ON while the UDP open work
bit (C1O 00200) is ON, a UDP OPEN REQUEST is executed via CMCR
and the UDP open work bit (CIO 00200) is turned OFF. Execution
pauses until CMCR instruction execution has been completed.

00010

Error evaluation.

The Instruction Enabled Flag (25204) turns ON again and the UDP
Opening Flag (CIO A1200) turns OFF to indicate that execution of UDP
OPEN via CMCR has ended. The Results Storage Error Flag

(ClO A1214) and the response code in the results storage area (D1020)
are checked and the UDP open error bit (CIO 00100) turns ON if an
error has occurred.

00024

End of UDP OPEN execution.
CIO 00000 turns OFF to indicate that execution has been completed.

The next section of program uses CMCR to execute UDP CLOSE. Execution
starts when CIO 00001 turns ON.

Program
address

Explanation

00029

Starting UDP CLOSE execution.

When CIO 00001 turns ON, the UDP close error bit (CIO 00100) turns
OFF and the UDP close bit (CIO 00201) turns ON to request one
execution of UDP CLOSE.

00034

Execution of the UDP CLOSE via CMCR.

If the Instruction Enabled Flag (25204) is ON while the UDP close work
bit (C1O 00201) is ON, UDP CLOSE is executed via CMCR and the
UDP close work bit (CIO 00201) turns OFF. Execution pauses until the
CMCR instruction has been completed.

00039

Error evaluation.

The Instruction Enabled Flag (25204) turns ON again and the UDP
closing bit (CIO A1203) turns OFF to indicate that execution of UDP
CLOSE via CMCR has ended. The Results Storage Error Flag

(ClO A1214) and the response code in the results storage area (D1050)
are checked and the UDP close error bit (CIO 00101) turns ON if an
error has occurred.

00053

End of UDP CLOSE execution.
CIO 00001 turns OFF to indicate that execution has been completed.
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Program Example 4
00002 — -
00058 il g’(')';gs =
UDP send bit — -
[ RSET || d
00060 it A o e
" SET | uppsend
| 00202 | work bit
00002 0202 25204 — .
00063 il ° i} 5:.3 CMCR L]
UDP send bit UDP send work bit Instruction D0020
Enabled Flag D2000
L. D3000 _]
B RSET __ UDP send
00202 work bit
00002 00202 25204 A1202 A1214 00307
00068 {— H— g H i} O
UDP send bit UDP send work bit Instruction UDP Sending Flag Results Storage Error Flag — —_
Enabled Flag CMP |
D4020-1-1- Results
| #0000 _] storage area
25;‘:96 00308
1L
00079 OO?=O7 Equals Flag — SET | uoP send
00308 B 00102 ] error bit
2 — -
00082 00=0=0 0(}2{92 25{2{04 Alﬁg2 RSET 1| wor
UDP send bit UDP send work bit Instruction UDP Sending Flag L 00002 A send bit
Enabled Flag
00087 00=0=06 " DIFU
UDP receive bit —- 00309 -
00309 — -
00089 1 RSET | i
' | 00103 || croroi
B SET — UDP receive
L 00203 _ work bit
00003 00203 25204 — -
11 11 m CMCR ||
00092 I . . Il. . L . D0030
UDP receive bit UDP receive work bit Instruction D4000
Enabled Flag L D4010_
T RSET || UDP receive
00203 work bit
00003 00203 25204 A1201 Al1214 00310
00097 il - il - il O
UDP receive bit UDP receive work bit  Instruction UDP Receiving Flag Results Storage Error Flag — CMP =
Enabled Flag D4020"T . Results
| #0000 _| storage area
25506 00311
it O
1 — -
00108 00=3= 0 Equals Flag SET —  UDP receive
00311 | 00103 | error bit
00003 00203 25204 A1201 — -
00111 il =13 il A RSET L uoe
o ) ) ) . 00003 receive bit
UDP receive bit UDP receive work bit Instruction UDP Receiving Flag — -
Enabled Flag
00116 [ END H
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Explanation of Ladder Program

The next section of program uses CMCR to execute UDP SEND. Execution
starts when CIO 00002 turns ON.

Program
address

Explanation

00053

Starting UDP SEND execution.

When CIO 00002 turns ON, the UDP send error bit (CIO 00102) turns
OFF and the UDP send work bit (CIO 00202) turns ON to request one
execution of UDP SEND.

00063

Execution of the UDP SEND via CMCR.

If the Instruction Enabled Flag (25204) is ON while the UDP send work
bit (C1O0 00202) is ON, UDP SEND is executed via CMCR and the UDP
send work bit (CIO 00202) turns OFF. Execution pauses until the CMCR
instruction has been completed.

00068

Error evaluation.

The Instruction Enabled Flag (25204) turns ON again and the UDP
Sending Flag (CIO A1202) turns OFF to indicate that UDP SEND
execution via CMCR has ended. The Results Storage Error Flag

(ClO A1214) and the response code in the results storage area (D4020)
are checked and the UDP send error bit (CIO 00102) is turned ON if an
error has occurred.

00082

End of UDP SEND execution.

ClO 00002 turns OFF to indicate that the instruction execution has been
completed.

The next section of program uses CMCR to execute UDP RECEIVE. Execution
starts when CIO 00003 turns ON.

Program
address

Explanation

00087

Starting UDP RECEIVE execution.

When CIO 00003 turns ON, the UDP receive error bit (CIO 00103) turns
OFF and the UDP receive work bit (CIO 00203) turns ON to request
one execution of UDP RECEIVE.

00092

Execution of the UDP RECEIVE via CMCR.

If the Instruction Enabled Flag (25204) is ON while the UDP receive
work bit (CIO 00203) is ON, UDP RECEIVE is executed via CMCR and
the UDP receive work bit (CIO 00203) turns OFF. Execution pauses
until the CMCR instruction has been completed.

00097

Error evaluation.

The Instruction Enabled Flag (25204) turns ON again and the UDP
Receiving Flag (CIO A1201) turns OFF to indicate that execution of
UDP RECEIVE via CMCR has ended. The Results Storage Error Flag
(ClO A1214) and the response code in the results storage area (D4020)
are checked and the UDP receive error bit (CIO 00103) is turned ON if
an error has occurred.

00111

End of UDP RECEIVE execution.
CIO 00003 turns OFF to indicate that execution has been completed.
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11-1 Commands and Responses for C200HX/HG/HE CPUs

This subsection explains how to use commands and responses for C200HX/
HG/HE CPUs.
With the C200HX/HG/HE, the CMCR instruction is used for issuing FINS com-
mands. This subsection explains communications data formats, FINS com-
mands to the C200HX/HG/HE and to the PC Card Unit, and how to specify
memory areas.

11-1-1 Command/Response Parameters

All parameters are specified in hexadecimal unless otherwise specified.

11-1-2 Communications Data Formats

Headers

Commands

Responses

When FINS commands are issued from a device such as an FA computer, a
header must be affixed before the command code. For details regarding head-
ers, refer to 9-6 FINS Communications From Computers.

Commands have the following format.

2 bytes 1,998 bytes max.
[ e e EE—

| T | T T T T
I I I I I
\ /\ /

Command Text
code

Responses have the following format.

2 bytes 2 bytes 1,996 bytes max.
ittt >

| T | T | T T T T
I I I I I I
\ /\ /\ /

Command Response Text
code code

Note The maximum size of a command or response depends upon the type of net-
work through which the transmission is relayed. The above limits are for FINS
commands and responses on Ethernet networks.

11-1-3 Commands and Responses

Command Name PC mode Page
code RUN MONITOR | PROGRAM
01 01 MEMORY AREA READ Valid Valid Valid 165
02 MEMORY AREA WRITE Valid Valid Valid 166
04 MULTIPLE MEMORY AREA READ Valid Valid Valid 167
03 06 PROGRAM AREA READ Valid Valid Valid 168
07 PROGRAM AREA WRITE Not valid Not valid Valid 169
04 01 RUN Valid Valid Valid 169
02 STOP Valid Valid Valid 170
05 01 CONTROLLER DATA READ Valid Valid Valid 170
06 01 CONTROLLER STATUS READ Valid Valid Valid 171
07 01 CLOCK READ Valid Valid Valid 172
02 CLOCK WRITE Not Valid Valid Valid 173
21 01 ERROR CLEAR Valid Valid Valid 173
23 01 FORCED SET/RESET Not valid Valid Valid 174
02 FORCED SET/RESET CANCEL Not valid Valid Valid 175
OA MULTIPLE FORCED STATUS READ Valid Valid Valid 175
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11-1-4 Memory Area Designations
The following table gives the addresses to use when reading or writing PC data.

Memory area Data Data area address Address used in Memory No. of
communications area code | bytes
1st and 2nd 3rd byte
bytes
ClO area Bit status 00000 to 51115 0000 to O1FF 00 to OF 00 1
Word contents | 000 to 511 00 to 00 80 2
LR area Bit status LR 0000 to LR 6315 03E8 to 0427 00 to OF 00 1
Word contents | LR 00to LR 63 00 to 00 80 2
HR area Bit status HR 0000 to HR 9915 0428 to 048B 00 to OF 00 1
Word contents | HR 00 to HR 99 00 to 00 80 2
AR area Bit status AR 0000 to AR 2715 048C to 04A7 | 00 to OF 00 1
Word contents | AR 00 to AR 27 00 to 00 80 2
Timer/Counter | Completion TIM 000 to TIM 511 0000 to O1FF 00 to 00 01 1
Area Flag status CNT 000 to CNT 511
PV TIM 000 to TIM 511 00 to 00 81 2
CNT 000 to CNT 511
DM Area Word contents | DM 0000 to DM 9999 0000 to 270F 00 to 00 82 2
Expansion DM | Word contents | EM 0000 to EM 6143 0000 to 17FF 00 to 00 90 to 98 2
Area

Note

1. The size of the memory area varies depending on the PC. Refer to the PCs
operation manual for details on the size limits of the memory areas.

2. The meanings of the memory area codes for the Expansion DM area are

shown below.

Memory area code Meaning
98 Current bank
90 to 97 Banks Oto 7
A8 to AF Banks 8 to 15

11-1-5 MEMORY AREA READ

Reads the contents of the specified number of consecutive memory area words
starting from the specified word. All words must be in the same memory area
(here, all memory areas with the same memory area code are considered as one
area).

Note Even when the no. of items is 00, this command will end normally.

Command Block

T T T
loto1] | , joo| , |
\ / \ N\ /
Command Beginning No. of items
code word
Memory area code
Response Block
T T T T T T
01 01] |
1 1 1 1 1 1
\ /\ /\ /

Command Response Data

code code

Parameters Memory area code (command): The data area to read.
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Beginning word(command): The address of the first word/bit/flag to read from
memory. Specify 00 for the 3rd byte.
No. of items (command): The number of items to be read. Specify 0000 to
03F1 (0 to 1009 decimal). The command can complete normally even if zero
items are specified.
Data (response): The data from the specified words is returned in sequence
starting from the beginning address. PVs for timers and counters are returned as
BCD. The required number of bytes in total is calculated as follows:

No. of bytes required by each item x No. of items

Memory Areas
The data in the following table can be read. (Refer to 11-1-4 Memory Area Desig-
nations for PC word/bit address designations.)

Memory area Data Memory area | No. of
code bytes
CIO, LR, HR, or AR | Word contents 80 2
area
Timer/Counter Completion Flag status 01 1
PV 81 2
DM Word contents 82 2
Expansion DM Word contents 90 to 98, 2
A8 to AF

Response code
Refer to Appendix D Response Codes from the C200HX/HG/HE CPU and
Appendix E FINS Response Codes from the PC Card Unit.

11-1-6 MEMORY AREA WRITE

Command Block

Response Block

Parameters

166

Writes data to the specified number of consecutive words starting from the spe-
cified word.
Note a) Even when the no. of items is 00 this command will end normally.

b) When data is written in the Timer/Counter PV Area, the Comple-
tion Flags will be turned OFF (0).

T T T T T T T
| 01 1 02 | | 1 00 | 1 | 1 1 1 1
\ / \ /\ /\ /
Command Beginning No. of items Data
code word

Memory area code

o[ |

/N /

Command Response
code code

Memory area code (command): The data area to write.

Beginning word(command): The first word/value to write. Specify 00 for the
3rd byte.

No. of items (command): The number of items to be written. Specify 0000 to
03E5 (0 to 997 decimal). The command can complete normally even if zero
items are specified.
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Data (command): The data to be written. PVs for timers and counters are writ-
ten as BCD. The required number of bytes in total is calculated as follows:

The required number of bytes in total is calculated as follows:
2 bytes x No. of items

The following data can be written (refer to 11-1-4 Memory Area Designations for
the word/bit address designations).

Memory area Data Memory area | No. of
code bytes
CIO, LR, HR, or AR | Word contents 80 2
area
Timer/Counter PV 81 2
DM Word contents 82 2
Expansion DM Word contents 90 to 98, 2
A8 to AF

Response code
Refer to Appendix D Response Codes from the C200HX/HG/HE CPU.

11-1-7 MULTIPLE MEMORY AREA READ

Reads the contents of the specified number of non-consecutive memory area
words, starting from the specified word.

Note If there is an error in the command code or a beginning address, no data will be

read.
Command Block
T T T T T
[01,04] | | |
1 1 1 1 1
\ / \ / \ /
Command Address Address
code
Memory area code Memory area code
\ /
128 addresses maximum
Response Block
T T
ot,04] , | | [ |
\ /\ / \ / \ /
Command Response Data Data
code code
Memory area code Memory area code
Parameters Memory area code (command): The data area to read.

Address (command): The word/bit/flag to read. The content of up to 128
addresses can be read. (If part of the data to be read is in the Expansion DM
area, the content of up to 100 addresses only can be read.)

Data (response): The data in the specified memory area(s) will be returned in
sequence starting from the beginning address.
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Memory Areas
The following data can be read (refer to 11-1-4 Memory Area Designations for

memory area designations):

Memory area Data Memory area | No. of
code bytes
ClO, LR, HR, or AR | Bit status 00 1
area Word contents 80 2
Timer/Counter Completion Flag status 01 1
PV 81 2
DM Word contents 82 2
Expansion DM Word contents 90 to 98, 2
A8 to AF

Response code
Refer to Appendix D Response Codes from the C200HX/HG/HE CPU.

11-1-8 PROGRAM AREA READ

Reads the contents of the specified number of consecutive program area words
starting from the specified word. The program is read in machine language
(object code). A maximum of 512 bytes can be read with each command.

Command Block

T T T T T T
03, 08l00 00 ,  , | , |
\ /\ /\ / \ /
Command Program Beginning word No. of
code no. bytes
Response Block
T T T T T T T T T T T
o3 06| = |oo 00| | | 7 | sibyesmaimm
1
\ /\ /\ /\ / \ /\ /
Command Response Program Beginningword No. of Data
code code no. bytes
Parameters Program no. (command and response): Set to 0000.

Beginning word(command and response): Set a relative byte address with
00000000 as the starting address. The beginning word must be an even num-
ber. The address set in the command will be returned in the response.

No. of bytes (command and response): The number of bytes in an even num-
ber 0200 (512 in decimal) or smaller. The number of bytes actually read will be
returned in the response. Bit 15 will be ON (1) in the response block when the
last word data of the program area is returned.

Bit 15 OFF (0): Without last word data
Bit 15 ON (1): With last word data
Bits 0 to 14: No. of bytes read

Bits O to 7 (second byte)

Bits 8 to 15 (first byte)

Data (response): The data in the specified program area will be returned in
sequence starting from the beginning word.

Note If the designated number of bytes is larger than the program area, the program
will be read through the final address and a response code indicating an address
range error or response length error will be returned.
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Response code
Refer to Appendix D Response Codes from the C200HX/HG/HE CPU.

11-1-9 PROGRAM AREA WRITE

Command Block

Response Block

Parameters

11-1-10

Command Block

RUN

Writes data to the specified number of consecutive program area words starting
from the specified word. A maximum of 512 bytes can be written with each com-
mand. To write larger amounts of data, use multiple commands and specify the
beginning word and number of words for each.

1. When bit 15 is ON (1) the index create of the PC is activated.
2. When the no. of bytes is set to 8000, only an index marker is created.

T T T T T T T T T T
| 03 | 07 | 00 | 00 | L | | | 512 bytes maximum
\ /\ /\ /\ /\ /
Command Program Beginning No. of Data
code no. word bytes
T T T T T T T
030 , Joooo| , , , | , |
\ /\ /\ /\ / \ /
Command Response Program Beginning word No. of
code code no. bytes

Program no. (command and response): Set to 0000.

Beginning word (command and response): Set a relative byte address with
00000000 as the starting address. The beginning word must be an even num-
ber. The address set in the command will be returned in the response.

No. of bytes (command and response): The number of bytes in an even num-
ber (512 or smaller). The number of bytes actually written will be returned in the
response. Bit 15 must be turned ON (1) when data for the last write to the pro-
gram area so that the PC can generate an index. To write only an index marker,
specify 8000 for the number of bytes.

Bit 15 OFF (0): Without last word data
Bit 15 ON (1): With last word data
. Bits O to 14: No. of bytes written
Bits 0 to 7 (second byte)

Bits 8 to 15 (first byte)

Data (command): The data to be written.

Response code
Refer to Appendix D Response Codes from the C200HX/HG/HE CPU.

Changes the PC to MONITOR or RUN mode, enabling the PC to execute its pro-
gram.

04 01/00, 00!

/N /
Command Program L Mode

code no.
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Response Block

B

/N
Command Response
code code
Parameters Program no. (command): Set to 0000.
Mode (command): As follows:
02: MONITOR mode
04: RUN mode

Response code
Refer to Appendix D Response Codes from the C200HX/HG/HE CPU.

Note If the mode is not specified, the PC will go to MONITOR mode.

11-1-11 STOP
Changes the PC to PROGRAM mode, stopping program execution.
Command Block

7/
Command
code

Response Block

D

/N /
Command Response
code code

Response code
Refer to Appendix D Response Codes from the C200HX/HG/HE CPU.

11-1-12 CONTROLLER DATA READ
Reads the following data:
* Controller model and version
* Area data
* PC status

Command Block

7/
Command
code
Response Block
T T
|05|01| . | 20 bytes 20 bytes 16 bytes 10 bytes 65 bytes | |

\ /\ /\ /\ /\ /\ /\ /
Command Response Controller Controller Dummy 1 Area data Dummy 2

code code model version Peripheral Bus
Connection
Parameters Controller model and Controller version (response): Both are returned in

ASCII (20 bytes (i.e., 20 ASCII characters) max. each). If the model or version
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information does not require 20 bytes, the remainder of the 20 bytes will be filled
with spaces (ASCII 20).

Dummy 1 and Dummy 2 (response): All zeros will be returned.
Area data (response): As follows:

1st byte 10th byte
| |oo| loo| |oo{oo0|oo]o0]
-/
No. of DM words
Program L Expansion DM
area size size
Item Meaning Unit
Program area size The size of PC Setup and program area K words (1K words = 1,024 words;
1 word = 2 bytes))
No. of DM words Total words in the DM area Words (1 word = 2 bytes)
6656 has no Expansion DM
8000 Expansion DM has 1000 words
9000 Expansion DM has 2000 words
10000 Expansion DM has 3000 words
Expansion DM size Banks in the Expansion DM area Banks (1 bank = 32,766 words)

Peripheral Bus Connection (response):
The Peripheral Bus connection is indicated as follows:

00: No peripheral connection recognized
80: Peripheral connected

Response code
Refer to Appendix D Response Codes from the C200HX/HG/HE CPU.

11-1-13 CONTROLLER STATUS READ

Reads the status of the Controller.

Command Block

[
Command
code

Response Block

T T T T T T :
losotl [, | [ |, | tebyes ]
\ /\ / \ /\ /\ /\ /
Command Response Fatal error Non-fatal ~ FAL/ Error
code code data  error data FALS no. message
Status Mode
Parameters Status (response): The operating status of the PC as follows:

00: STOP (program not being executed)
01: RUN (program being executed)
80: CPU on standby (the start switch is OFF or the CPU is waiting for a signal
from a device such as a Remote I/O Slave Unit).
Mode (response): One of the following PC modes:
00: PROGRAM
02: MONITOR
04: RUN
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Fatal error data (response): The contents of fatal error information from the PC
(for details refer to your PC’s operation manual).

First byte Second byte

t1514131211109 8 7 6 5 4 3 2 1 0
| [ lofo] [ | [o]o] JoJofojofo]o]

. FALS error

: No END instruction

: I/O setting error

: 1/O unit overflow

1 1/0O bus error

: Memory error

Non-fatal error data (response): The contents of non-fatal error information
from the PC (for details refer to your PC’s operation manual).

Bit

First byte Second byte
1514 13121110 9 8 7 6 5 4 3 2 1 O
| lo] [oJofo]| | Jofo] | JoJof | |

A A A A A A A A

1 1 H 1 I ] 1 1

1 I | 1 I 1 1

! ! ! i i ' i 1: PC Link error

i i Pl ! E “ 1: Host Link error

' | i i LT EEEE T 1: Battery error

' | ! i R 1: Remote I/O Unit error

E i e 1: CPU Bus Unit error

! i T TR P 1: 1/O verification error

' e 1: Cycle time over

b 1: FAL error
FAL/FALS no. (response): The number of the highest priority FAL/FALS error
is returned as BCD between 00 and 99 (decimal) to the second byte. The first
byte is always 00. If no error has occurred, 0000 is returned.
Error message (response): The error message of the present FAL/FALS num-
ber is returned as 16 ASCII characters (16 bytes). If there is no error message,
nothing will be returned.
Response code
Refer to Appendix D Response Codes from the C200HX/HG/HE CPU.

CLOCK READ

11-1-14

Command Block

Response Block

Parameters

172

Reads the clock.

./

Command
code

orotl [ 1111 | ||
Tl ¢ prrrt
Command Response,  Date Minute

code code Hour Second

Year, month, date, hour, minute, second, day (response): Each value is
expressed in BCD.
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Year: The rightmost two digits of the year.
Hour: 00 to 23.
Day: As follows:

Value 00 01 02 03 04 05 06

Day Sun Mon Tues Wed Thur Fri Sat

Response code
Refer to Appendix D Response Codes from the C200HX/HG/HE CPU.

11-1-15 CLOCK WRITE

Sets the clock.
Note Specify all data.

Command Block

oroe| | | | | ] ]|
Command/]\ /]\ /]\ /]\ /]\ /]\ /]\
code Year Date Minute Day

Month Hour Second

Response Block

A

/7
Command Response
code code

Parameters Year, month, date, hour, minute, second, day (command): Each specified
value is expressed in BCD.

Year: The rightmost two digits of the year.
Hour: Specify 00 to 23.
Day: As follows:

Value 00 01 02 03 04 05 06
Day Sun Mon Tues | Wed Thur Fri Sat

Response code
Refer to Appendix D Response Codes from the C200HX/HG/HE CPU.

11-1-16 ERROR CLEAR

Clears errors from the PC. A normal response will be returned even if an error
has not occurred.

Note The cause of the error must be removed before executing the ERROR CLEAR
command, or the same error will occur again after the ERROR CLEAR com-
mand is executed.

Command Block

Command Error reset
code code

Response Block

21,01 | |

/N /
Command Response
code code

Parameters Error reset code (command): Set to FFFF.
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Response code
Refer to Appendix D Response Codes from the C200HX/HG/HE CPU.

11-1-17 FORCED SET/RESET

Force-sets (ON) or force-resets (OFF) bits/flags or releases force-set status.
Bits/flags that are forced ON or OFF will remain ON or OFF and cannot be writ-
ten to until the forced status is released.

Note 1. This command cannot be used to release the status of Completion Flags for
timers or counters. If forced status is released and the Completion Flag is
turned ON, it will be force-set; if forced status is released and the Comple-
tion Flag is turned OFF, it will be force-reset.

2. FORCED SET/RESET can be used for more than one bit.

3. Forced status will be maintained until it is released using FORCED SET/RE-

SET CANCEL.
Command Block
T T T T T T T T
(ot , |, [ | L]
1 1 1 1 1 1 1 1
\ /\ /\ / \ / \ / \ /
Command No. of Set/Reset Bit/flag Set/reset Bit/flag
code bits/flags specification specification
Memory area code , N Memory area code
FORCED SET/RESET data  ----------- FORCED SET/RESET data
Response Block
/N
Command Response
code code
Parameters No. of bits/flags (command): The number of bits/flags to be processed.

Set/Reset specification (command): The action to be taken for each bit/flag:

Value Name

0000 Force-reset (OFF) (0)

0001 Force-set (ON) (1)

8000 Forced status released and bit turned OFF (0)
8001 Forced status released and bit turned ON (1)
FFFF | Forced status released

Memory area code (command): The memory area of the bit or flag to be con-
trolled. Only the specified areas will be controlled. When using the PC Card Unit
only bits on the same word and memory area can be specified.

Bit/Flag (command): The bit or flag to be controlled.

Memory Areas

The bits (flags) in the following memory areas can be FORCED SET/RESET or
released. (Refer to 11-1-4 Memory Area Designations for memory area desig-

nations.)
Memory area Data Memory area
code
CIO, LR, HR, and AR Bits status 00
areas
Timer/Counter Completion Flag status 01
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Response code
Refer to Appendix D Response Codes from the C200HX/HG/HE CPU.

11-1-18 FORCED SET/RESET CANCEL

Cancels all bits (flags) that have been forced ON or forced OFF.

Command Block

-/
Command
code

Response Block

BC

| W A W—"
Command Response
code code

Note The bits (flags) in the following memory areas can be forced set or forced reset.

Memory area Data
CIO, LR, HR, and AR Bits status
areas
Timer/Counter Completion Flag status

Response code
Refer to Appendix D Response Codes from the C200HX/HG/HE CPU.

11-1-19 MULTIPLE FORCED STATUS READ

Reads the forced status of the specified range of words or timers/counters.

Command Block

T T T T
2308l | ., |, |
\ / \ /\ /
Command Beginning Number of
code word units
Memory
area code
Response Block
T T T T T T T T T
DT N
1 1 1 1 1 1 1 1 1
\ /\ / \ /\ /\ /
Command Response Beginning  Number of Data
code code word units
Memory
area code
Parameters Memory area code, Beginning word, Number of units (command,

response): Specify the memory area code, the beginning word in that area, and
the number of words or timers/counters to read. The number of units can be
between 0001 and 0040 (1 to 64 in decimal).

The actual area, beginning word, and number of unit to be read will be returned
in the response.
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Memory Areas
Forced status can be read in the following areas. Refer to 11-1-4 Memory Area
Designations for memory area designations.

Area Data type Memory area Number of
code bytes
CIO, LR, HR, and | Current value of word 80 2
AR areas
Timer/counter area | Completion Flag status 01 1

Note Forced status is read by words for the CIO, LR, HR, or AR area and by bits (flags)
for the timer/counter area.

Data (response): Forced status is returned beginning from the specified word
or timer/counter. The number of bytes returned will be (the number of units) x
(the number of bytes/unit).

CIO, LR, HR, and AR Areas:

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

[} [} [} [} [} [} i i [} [}
| |
| |

. Bitl4: Bit12: Bit10 Bit8
Bit15 Bit13 Bit1l  Bit9  Bit7

~

The status for each bit is as follows:
OFF (0): No forced status in effect
ON (1): Forced ON or forced OFF

Timers/Counters: Status of the Completion Flag will be returned as fol-
lows:

00: No forced status in effect

01: Forced ON or forced OFF

Response code
Refer to Appendix D Response Codes from the C200HX/HG/HE CPU.

11-2 PC Card Unit Commands and Responses

When a PC Card Unit receives a FINS command, it processes a response and
returns it to the node that sent the command.

11-2-1 PC Card Unit FINS Commands List
The following is a list of the FINS commands supported by the PC Card Unit.

Command Code Name Page
05 01 CONTROLLER DATA READ 177
08 01 INTERNODE ECHO TEST 177
02 BROADCAST TEST RESULTS READ 178
03 BROADCAST TEST DATA SEND 178
21 02 ERROR LOG READ 179
03 ERROR LOG CLEAR 180
22 02 SINGLE FILE READ 180
03 SINGLE FILE WRITE 181
05 FILE DELETE 182
07 FILE COPY 182
08 FILE NAME CHANGE 183
12 SINGLE FILE READ WITH COMMAS 183
13 SINGLE FILE WRITE WITH COMMAS 184
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Note For details regarding FINS commands requesting socket services (27][J),
refer to 11-3 FINS Commands Requesting Socket Services.

11-2-2 CONTROLLER DATA READ
Reads the PC Card Unit's model and version.

Command Block

\
05 01
\
o/
Command
code
Response Block
05 01 20 bytes | 20 bytes |4bytes | 4bytes| |
. 1 - p— : i FY i, §
Command Response Model Version IP address Subnet UDP
code code mask port no.
Parameters Model (response): The model is returned in 20 bytes of ASCII (i.e., 20 ASCII

characters). If the model information does not require 20 bytes, the remainder of
the 20 bytes will be filled with spaces ($20).

Version (response): The version is returned in 20 bytes of ASCII (i.e., 20 ASCII
characters). If the version information does not require 20 bytes, the remainder
of the 20 bytes will be filled with spaces ($20).

IP address, subnet mask (response):
There are four bytes returned respectively for the PC Card Unit's IP address and
subnet mask.

UDP port number for FINS (response):
There are two bytes returned for the PC Card Unit's FINS UDP port.

Response code
Refer to Appendix E FINS Response Codes from the PC Card Unit.

11-2-3 INTERNODE ECHO TEST
Performs an internode echo test with specified nodes.

Command Block

2 bytes 1,996 bytes max.
1 T
loa o1]
Command Test data
code
Response Block
2 bytes 2 bytes 1,996 bytes max.
T T T T o T
0B o1
. - - .
Command Response Test data
code code
Parameters Test data (command, response): Up to 1,996 bytes of test data can be

included in the command. This data is transmitted to the indicated node and
returned unchanged if communications are normal. If the data returned in the
response differs from that transmitted in the command, it means that an error
occurred in the test.

177



PC Card Unit Commands and Responses Section 11-2

Note

1. The test destination is set with the CMCR instruction’s control data.
2. For the unit address, the PC Card Unit must be specified.

Response code
Refer to Appendix E FINS Response Codes from the PC Card Unit.

11-2-4 BROADCAST TEST RESULTS READ

Command Block

Response Block

Parameters

Reads the results (number of receptions) of the broadcast tests carried out for all
the nodes in the network, using the BROADCAST TEST DATA SEND com-
mand. Refer to 11-2-5 BROADCAST TEST DATA SEND for details on that com-
mand.

|DH E}F_'l

LY

Command
code

08 02 |
1 | i X i
[ 'R P ]
Command ResponseNumber of
code code receptions

Number of receptions (response): The number of times that the BROAD-
CAST TEST DATA SEND command has been executed since the last BROAD-
CAST TEST RESULTS READ command was executed is returned.

This parameter is cleared each time BROADCAST TEST RESULTS READ is
executed. If the number of receptions does not equal the number of times that
the BROADCAST TEST DATA SEND command has been executed since the
last BROADCAST TEST RESULTS READ command was executed, it means
that an error has occurred.

Response code

Refer to Appendix E FINS Response Codes from the PC Card Unit.

11-2-5 BROADCAST TEST DATA SEND

Command Block

Parameters

Note

178

Broadcasts the test data in the command to all nodes in the specified network.
No response is returned when this command is executed, but reception of the
test data can be verified by executing the BROADCAST TEST RESULTS READ
command. For details regarding that command, refer to 11-2-4 BROADCAST
TEST RESULTS READ.

2 bytes 1,460 bytes max.
[0a 0a]
- ... -
Command Test data

code

Test data (command): Sets the data to be broadcast, up to a maximum of
1,460 bytes. The broadcast test can be executed even if no test data is set.

When using this command, set the FINS header parameters (or the control data
for CMCR) as shown below.

Destination node number: $FF (broadcast transmission)
Destination unit address: $FE (PC Card Unit)
Response bit; 1 (Response not returned)
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Response code
Refer to Appendix E FINS Response Codes from the PC Card Unit.

11-2-6 ERROR LOG READ

Command Block

Parameters

Response Block

Parameters

Reads the error data from the PC Card Unit. Error data is erased after it has been
read.

I
/\ /

2102 | | | |
\ /\

Command Beginning No. of
code record no. records

Beginning record no. (command): Designates the beginning record number
in a range of 0000 to 0006 (0 to 6 in decimal). The first record is 0000. When error
data is read from the middle, all preceding data is erased from the system. One
record consists of 10 bytes and stores the data for one error record.

No. of records (command): Designates the number of records to be read in a
range of 0001 to 0007 (1 to 7 in decimal).

T T T T
2102  Joo o7 | | 10 bytes Xn
\ /\ /\ /\ /\ /\ /
Command Response Max. no. No. of stored No. of Error log
code code of stored records records data
records

Max. no. of stored records (response): Designates the maximum number of
records stored. For the PC Card Unit, this is always 7.

No. of stored records (response): Returns the number of records remaining
after records have been read. When no records have been read, returns the cur-
rent number of records.

No. of records read (response): Returns the actual number of records read.

Error log data (response): Error log data is stored record by record in the fol-
lowing block.

Error type

Error code

Minutes
Seconds
Day

Hour I BCD

| Year (the rightmost two digits)
Month

Refer to 12-1-2 Error Log and Indicators for details on error codes.

Response code
Refer to Appendix E FINS Response Codes from the PC Card Unit.
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11-2-7 ERROR LOG CLEAR

Command Block

Response Block

Resets the PC Card Unit's Error Log.

7/
Command
format

EXOIN

/7
Command Response
format code

Response code
Refer to Appendix E FINS Response Codes from the PC Card Unit.

11-2-8 SINGLE FILE READ

Command Block

Parameters

Response Block

Parameters

180

Reads the contents of a file stored in the file device connected to the PC Card
Unit.

T T T T T T
22,02| | | 12byes | ]
1 1 1 1 1 1
\ /\ /\ /\ /\ /
Command Disk no. File name File offset Data length
code

Disk no. (command): Specify the file device from which to read as follows:
G drive (slot 1): $0006 H drive (slot 2): $0007

File name (command): The name of the file to be read (in capital letters).
Set as: File name of up to eight letters + period + 3-letter extension. One-byte
alphanumeric is used. When there are not enough letters in the name to fill 12
bytes, fill the remaining bytes with spaces ($20).

File offset (command): Designates the offset from the beginning of the file from
which to start reading.

Data length (command): Designates the number of bytes to be read. When set
to 0000, checks whether there is any data in the file at the specified offset.

T T T T T T T T T
22,02| | | | | |
1 1 1 1 1 1 1 1 1
\ /\ /\ /\ /\ /\ /
Command Response File capacity File offset Data length Data
code code

File capacity (response): File size in bytes. When a SINGLE FILE READ is
executed for a file with a capacity of O bytes (no data), the data length will be
0000 and no data will be returned.

File offset (response): Returns the offset from the beginning of the file.
Data length (response): Returns the actual number of bytes of data read.

Data: Data is returned in sequence from the beginning word (offset) through the
specified data length.

Response code
Refer to Appendix E FINS Response Codes from the PC Card Unit.
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11-2-9 SINGLE FILE WRITE

Writes a new file to the file device connected to the PC Card Unit or appends/
overwrites an existing file stored in the file device. Designation can be made to
protect existing files if an attempt is made to create a new file of the same name
as an existing file.

Note Do not create any files on the memory card that begin with “TMP...". The system
uses this prefix.

Command Block

T T T T T T T
2203 | | wees| | | oy
\ /\ /\ /\ /\ /\ /\ /
Command Disk no. Parameter File name File offset  Datalength File data
code
Parameters Disk no. (command): Specify the file device to which to write (in the PC Card

Unit) as follows:
G drive (slot 1): $0006 H drive (slot 2): $0007
Parameter (command): As follows:
0000: Writes a new file. If a file with the same name already exists, the new
file will not be created.
0001: Writes a new file. If a file with the same name already exists, it will be
overwritten.
0002: Appends data to an existing file. (Appended to the end of the file.)
0003: Overwrites an existing file.
File name (command): The name of the file to be written (in capital letters).
Set as: File name of up to eight letters + period + 3-letter extension. One-byte
alphanumeric code is used. When there are not enough letters to fill all 12 bytes,
fill the remaining bytes with spaces ($20).
File offset (command): The number of bytes from the start of the file from which
to start writing (files start at 00000000). To create a new file or append data to an
existing file, specify 00000000 as the file offset.
Data length (command): The number of bytes to be written.

File data (command): The data to be written to the file. The data is written in
sequence from the file offset through the specified data length.

Response Block

B

/N /
Command Response
code code

Note 1. If the data length is set to 0000 when creating a new file, a file with capacity of
0 (no data) will be created.

2. If the data length is set to 0000 when overwriting an existing file, the com-
mand will check whether there is any data at the file offset.

3. When the data exceeds the file device’s remaining capacity SINGLE FILE
WRITE cannot be executed. In this case the contents of the existing file will
be left unchanged.

4. When a SINGLE FILE WRITE is executed, the PC Card Unit’s time data will
be used to record the time and date of the file.

Response code
Refer to Appendix E FINS Response Codes from the PC Card Unit.
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11-2-10

Command Block

Parameters

Response Block

11-2-11

Command Block

Parameters

182

Note

FILE DELETE

Deletes files stored in a file device connected to the PC Card Unit.

\ \ \ T T T
22 05 12 bytes 12 bytesj
\ \ \ I _ I
./
Command Disk no. No. of File name - ----- - File name
code files

Disk no. (command): Specify the file device (memory card) as follows:

G drive (slot 1): $0006 H drive (slot 2): $0007

No. of files (command): The number of files to be deleted

File name (command): The names of the files to be deleted (in capital letters).
Set as: File name of up to eight letters + period + 3-letter extension. One-byte
alphanumeric code is used. When there are not enough letters to fill all 12 bytes,
fill the remaining bytes with spaces ($20).

T T T
EXS N
\ /\ /\ /
Command Response No. of
code code files

No. of files (response): The number of files that have been deleted.

1. The specified files will be deleted in sequence. If nonexisting file names
have been specified, the PC Card Unit will ignore them and the operation will
continue.

2. If the specified number of files and the number of file names do not coincide
no files will be deleted.

Response code
Refer to Appendix E FINS Response Codes from the PC Card Unit.

FILE COPY

Note

Copies a file onto the memory card of the PC Card Unit.

Do not create any files on the memory card that begin with “TMP..."”. The system
uses this prefix.

T T T
| 22 07 | | 12 bytes | | 12 bytes |
1 1 1
\ /\ /\ /\ /\
Command |
code ) N
File name (Destination)
Disk no. (Destination)

File name (Source)
Disk no. (Source)

Disk no. (command): Set the file device (memory cards) as follows:
G drive: $0006 H drive: $0007

File name (command): The file to be copied and a new name for the copied file.
Set as: File name of up to eight letters + period + 3-letter extension. One-byte
Shift JIS alphanumeric code is used. When there are not enough letters to fill all
12 bytes, fill the remaining bytes with spaces ($20).
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Response Block

11-2-12

Command Block

Parameters

Response Block

11-2-13

Command Block

Parameters

EXLIN

/N /

Command Response
code code

Note 1. The copied file name cannot be omitted, even if the destination and source
file names are the same.

2. The file will not be copied if an existing file name is given.

3. When a FILE COPY is executed, the PC Card Unit's time data will be used to
record the time and date of the copied file.

Response code
Refer to Appendix E FINS Response Codes from the PC Card Unit.

FILE NAME CHANGE
Changes a file name.

Note Do not create any files on the memory card that begin with “TMP...". The system
uses this prefix.

T T
| 22 . 08 | . | 12 bytes | 12 bytes |
\ /\ /\ N /
Command Disk no. Old file New file
code name name

Disk no. (command): Set the file device (memory cards) as follows:
G drive (slot 1): $0006 H drive (slot 2): $0007

Old file name (command): The original file name for the file.

New file name (command): The new name for the file. The file will not be copied
if an existing file name is given. Set as: File name of up to eight letters + period +
3-letter extension. One-byte alphanumeric code is used. When there are not
enough letters to fill all 12 bytes, fill the remaining bytes with spaces ($20).

B

/N /

Command Response
code code

Response code
Refer to Appendix E FINS Response Codes from the PC Card Unit.

SINGLE FILE READ WITH COMMAS

Reads file data contained in the file device connected to the PC Card Unit.
Reads specified files as comma-separated value files (CSV files), and then
removes the commas before returning the data.

T T T T T T
(22,12 |, | weopes | o, |, |
\ /\ /\ /\ /\ /
Command Disk no. File name File offset Data length
code

Disk no. (command): Set the file device (on the PC Card Unit) as follows:
G drive (slot 1): $0006 H drive (slot 2): $0007
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Response Block

Parameters

11-2-14

Command Block

Parameters

184

SINGLE

Note

Beginning file name (command): The name of the file to be read.

Set as: File name of up to eight letters + period + 3-letter extension. One-byte
alphanumeric code is used. When there are not enough letters to fill all 12 bytes,
fill the remaining bytes with spaces ($20).

File offset (command): Designates the offset from the beginning of the file from
which to start reading.

Data length (command): The number of bytes to be read. The file is comma-
separated and the data will thus be in word units. Therefore, set the number of
bytes to an even number. When the length is set to 0000, the command wiill
check whether there is any data at the file offset.

T T T T T T T T T
22,12 |, | | L,
1 1 1 1 1 1 1 1 1
\ /\ /\ /\ /\ /\ /
Command Response File capacity File offset  Data length Data
code code

File capacity (response): The capacity (bytes) of the file that was read. When
the file capacity is 0 bytes and the SINGLE FILE READ is executed, the data
length will be 0000 and no data will be read.

File offset (response): File offset from the first byte of the file is returned.
Data length (response): The number of bytes read.

Data: The data is read in sequence from the file offset through the specified data
length.

Response code

Refer to Appendix E FINS Response Codes from the PC Card Unit.

FILE WRITE WITH COMMAS

Writes a new file to the file device connected to the PC Card Unit or appends
to/overwrites an existing file stored in the file device. Writes specified files as
comma-separated value files (CSV files), i.e., adds commas to the data before
writing the files. Designation can be made to protect existing files if an attempt is
made to create a new file of the same name as an existing file.

Do not create any files on the Memory Card that begin with “TMP...". The system
uses this prefix.

T T T T T T
213 |, [eoes | [ | | 2oy
\ /\ /\ /\ /\ /\ /\ /
Command Disk no. Parameter File name File offset Data length  File data
code

Disk no. (command): File offset codes for data on a PC Card Unit are desig-
nated as follows:
G drive (slot 1): $0006 H drive (slot 2): $0007
Parameter (command): As follows:
0000: Writes a new file. If a file with the same name already exists, the new
file will not be created.
0001: Writes a new file. If a file with the same name already exists, it will be
overwritten.
0002: Appends data to an existing file. (Appended to the end of the file.)
0003: Overwrites an existing file.
File name (command): The name of the file to be written.
Set as: File name of up to eight letters + period + 3-letter extension. One-byte
alphanumeric code is used. When there are not enough letters to fill all 12 bytes,
fill the remaining bytes with spaces ($20).
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Note

File offset (command): The number of bytes from the start of the file from which
to start writing (files start at 00000000). To create a new file or add data to an
existing file, specify 00000000 as the file offset.

Data length (command): The number of bytes to be written.

File data (command) : The data to be written to the file. The data is written in
sequence from the file offset through the specified data length.

EXOIN

/N /
Command Response
code code

Response code
Refer to Appendix E FINS Response Codes from the PC Card Unit.

1. If the data length is set to 0000 when creating a new file, a file with capacity of
0 (no data) will be created.

2. If the data length is set to 0000 when overwriting an existing file, the com-
mand will check whether there is any data at the file offset.

3. When the data exceeds the file device’s remaining capacity SINGLE FILE
WRITE cannot be executed. In this case the contents of the existing file will
be left unchanged.

4. When a SINGLE FILE WRITE is executed, the PC Card Unit’s time data will
be used to record the time and date of the file.

5. The PC Card Unit's time will revert to that of the PC to which it is connected
when either the power supply is turned on or it is reset.

11-3 FINS Commands Requesting Socket Services

This subsection explains the FINS commands that request socket services for
the PC Card Unit. These FINS commands are used for executing communica-
tions by TCP/IP or UDP/IP.

11-3-1 Summary of Commands

The following table summarizes the FINS commands requesting socket ser-
vices for PC Card Unit response processing.

Command code Name Page
MRC SRC
27 01 UDP OPEN REQUEST 187
02 UDP RECEIVE REQUEST 188
03 UDP SEND REQUEST 189
04 UDP CLOSE REQUEST 190
10 TCP OPEN REQUEST (PASSIVE) 191
11 TCP OPEN REQUEST (ACTIVE) 192
12 TCP RECEIVE REQUEST 193
13 TCP SEND REQUEST 194
14 TCP CLOSE REQUEST 195
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11-3-2 Socket Status Area
Each PC Card Unit has four sockets that can be used for TCP or UDP. The status

Bit Configuration

of each of these sockets can be confirmed from the respective AR bits.
AR Words 08 to 15

The meaning of individual bits in each status word is shown in the following dia-

gram.

Byte
ik 0
ARDA | Operating level #0, socket no. 1 status area
AROS | Operating level #0, socket no. 2 status area
AFH10 | Operating level #0, socket no. 3 status area
AF11 | Operating level #0, socket no. 4 status area
ARTZ | oOperating level #1, socket no. 1 status area
AF13 | Operating level #1, socket no. 2 status area
AR14 Operating level #1, socket no. 3 status area
AR1E Operating level #1, socket no. 4 status area

1574 1312 1110 8% B8 7 65 5 4 3 2 1

0 Bit

[ofo]ofofefofojofo] | | |

|— Socket Classification Flag Closing Flag —

~ Results Storage Error Flag

Sending Flag —

Open Flag Receiving Flag —
Opening Flag
Bit Flag Value Status Description
Bit 0 Opening Flag 1 Opening ON when an open request is received.
0 Open complete OFF when opening has been completed.
Bit 1 Receiving Flag |1 Receiving ON when a receive request is received.
0 Receive complete OFF when receive has been completed.
Bit 2 Sending Flag 1 Sending ON when a send request is received.
0 Send complete OFF when send has been completed.
Bit 3 Closing Flag 1 Closing ON when a close request is received.
0 Close complete OFF when close has been completed.
Bit4to 12 | Not used
Bit 13 Socket 1 TCP socket Indicates that the open socket is a TCP socket.
Classification (This has no meaning if the Open Flag is “0.”)
Flag 0 UDP socket Indicates that the open socket is a UDP socket.
(This has no meaning if the Open Flag is “0.”)
Bit 14 Results Storage | 1 Results storage ON when the results storage area is incorrectly
Error Flag error defined for a FINS command sent to a PC Card
Unit. This flag will not turn ON until the Opening,
Receiving, Sending, and Closing Flags turn OFF.
0 Results storage OFF when the next service is requested at the
normal socket.
Bit 15 Open Flag 1 Open (connected) ON when opening has been completed. This flag
indicates the TCP socket is connected.
0 Closed OFF when closing has been completed. Remains
OFF if an error occurs during opening.
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11-3-3 UDP OPEN REQUEST

Requests processing to open a socket.

Command Block

\ \ \ \ \ \
27 01
| | | | | |
Command UDP Results storage area  Local UDP
code socket port number
number
Response Block
\ \
27 01
| |

Command Response
code code

Results Storage Format

Results storage
response code

Parameters UDP Socket Number (Command): Specify the UDP socket number to be
opened as two bytes between 1 and 4.

Results Storage Area (Command): The words 0 to 255 and 256 to 511 of the
memory area, words 0 to 6143 of the data memory, and words 0 to 6143 (each
bank) of the expansion data memory can be used. However, do not designate
the special auxiliary area. Refer to 11-1-4 Memory Area Designations. When a
bank that does not have expansion data memory is designated, the Results
Storage Area Error Flag will turn ON.

Local UDP Port Number (Command): The UDP port number for communica-
tions with the socket is specified as two bytes (0 cannot be specified). Packets
received at this port are distributed to the socket specified in the UDP socket
number, and send packets are distributed from the UDP socket to this port. The
port number specified as the FINS UDP port number (default value 9600) cannot
be used.

Note Do not designate the port that is being used as the UDP port number for FINS
(default: 9600).

Response Codes Response code Description
0000 Normal
1100 UDP socket number is out of range.
Local UDP port number is zero.
1101 The memory area code for the results storage area is out of
range.
1103 Non-zero bit address is specified for the results storage area.
220F Specified socket is already open.
Results Storage Area Response code Description
Response Codes 5000 Normal
003E Cannot secure the internal buffer. (ENOBUFS)
0049 Duplicate UDP port number. (EADDRINUSE)
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11-3-4 UDP RECEIVE REQUEST
Requests that data be received from a UDP socket.
Command Block
I I I I I I I
27 02
| | | | | | |
Command UDP Results storage area Number of  Timeout
code socket reception value
number bytes
Response Block
\ \
27 02
| |
Command Response
code code
Results Storage Format
\ \ \ \ \ \ o
27 02
| | | | | \ __
Results Source IP Source Number of Received data
storage address UDP port  reception
response number bytes
code

Parameters

188

Note

UDP Socket Number (Command): Specify the UDP socket number to be
opened as two bytes between 1 and 4.

Results Storage Area (Command): The words 0 to 255 and 256 to 511 of the
memory area, words 0 to 6143 of the data memory, and words 0 to 6143 (each
bank) of the expansion data memory can be used. However, do not designate
the special auxiliary area. Refer to 11-1-4 Memory Area Designations. When a
bank that does not have expansion data memory is designated, the Results
Storage Area Error Flag will turn ON.

Number of Reception Bytes (Command, Results Storage Area): The maxi-
mum number of bytes of data to be received is given in the command. The num-
ber of bytes of data received will be stored in the results storage area. Up to
1,982 bytes can be specified.

If more than the specified number of bytes is received, only the specified amount
will be stored and the remainder will be discarded.

Timeout Value (Command): Specifies the maximum control time between
receiving the receive request and storing the result. If this set time limit is
exceeded, the code for a timeout error (0080) will be set as the results storage
response code. The value is set in units of 0.1 s. The timeout time will be unlim-
ited if the value is set to 0.

Source IP Address (Results Storage Area): The IP address of the node send-
ing data.

Source UDP Port Number (Results Storage Area): The port number of the
node sending data.

Received Data (Results Storage Area): The data sent from the remote node.
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Response Codes Response code Description
0000 Normal
1100 UDP socket number or number of reception bytes is out of
range.
1101 The memory area code for the results storage area is out of
range.
1103 Non-zero bit address is specified for the results storage area.
2201 The specified socket is opened as a TCP socket.
220F The specified socket is currently receiving data.
2210 The specified socket is not open.
Results Storage Area Response code Description
Response Codes 5000 Normal
0042 Message size was too large to be stored in the buffer.
(EMSGSIZE)
0080 A timeout error occurred.
0081 The specified socket was closed while receiving data.

11-3-5 UDP SEND REQUEST

Command Block

Requests that data be sent by a UDP socket.

1982 bytes max.
\ \ \ \ \ \ \

27 03
\ \
Command UDP
code socket
number

Response Block

Results Storage Format

Parameters

Results storage area Destination IP Destination ~ Number of Send data

address UDP port bytes sent
number
\ \
27 03
\ \

Command Response
code code

Response Number of
code bytes sent

UDP Socket Number (Command): Specify the UDP socket number to be
opened as two bytes between 1 and 4.

Results Storage Area (Command): The words 0 to 255 and 256 to 511 of the
memory area, words 0 to 6143 of the data memory, and words 0 to 6143 (each
bank) of the expansion data memory can be used. However, do not designate
the special auxiliary area. Refer to 11-1-4 Memory Area Designations. When a
bank that does not have expansion data memory is designated, the Results
Storage Area Error Flag will turn ON.

Destination IP Address (Command): Specifies in hexadecimal the IP address
of the node to which data is being sent. For broadcasting, set everything to “1” for
the host address.

Destination UDP Port Number (Command): Specifies in hexadecimal the
UDP port number of the node to which data is being sent.

Number of Bytes Sent (Command, Results Storage Area): The number of
bytes in the data sent by this command. Up to 1,982 bytes can be specified, or up
to 1,472 bytes can be specified if the broadcast address is specified as the send
destination. The results storage area stores the actual number of bytes sent.
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Response Codes

Results Storage Area
Response Codes

Send Data (Command): Specifies the data sent to the remote node.

Response code Description
0000 Normal
1003 The number of bytes sent does not match the sent data
length.
1100 UDP socket number or number of bytes sent is out of range.
The destination IP address is 0.
1101 The memory area code for the results storage area is out of
range.
1103 Non-zero bit address is specified for the results storage area.
2201 The specified socket is opened as a TCP socket.
220F The specified socket is currently receiving data.
2210 The specified socket is not open.
Response code Description
0000 Normal
0042 The send destination IP address is a broadcast address and
the number of bytes sent exceeds 1,472. (EMSGSIZE)
004E Could not reach the remote network. (ENETUNREACH)

11-3-6 UDP CLOSE REQUEST

Requests processing to close a socket.

Command Block

Response Block

Results Storage Format

Parameters

190

27 04

\ \ \ \ \
Command UDP Results storage area
code socket

number

I I
27 04

\ \
Command Response
code code

\

\
Response
code

UDP Socket Number (Command): Specify the UDP socket number to be
opened as two bytes between 1 and 4.

Results Storage Area (Command): The words 0 to 255 and 256 to 511 of the
memory area, words 0 to 6143 of the data memory, and words 0 to 6143 (each
bank) of the expansion data memory can be used. However, do not designate
the special auxiliary area. Refer to 11-1-4 Memory Area Designations. When a
bank that does not have expansion data memory is designated, the Results
Storage Area Error Flag will turn ON.
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Response Codes

Results Storage Area
Response Codes

Response code Description
0000 Normal
1100 UDP socket number is out of range.
1101 The memory area code for the results storage area is out of
range.
1103 Non-zero bit address is specified for the results storage area.
2201 The specified socket is opened as a TCP socket.
2210 Specified socket is not open.
Response code Description
0000 Normal

11-3-7 TCP OPEN REQUEST (PASSIVE)

Command Block

Requests processing to open a TCP socket. The socket will wait to be connected
to another node.

27 10
\ \
Command TCP
code socket
number

Response Block

Results Storage Format

Parameters

Results storage area Local Timeout Remote IP Remote TCP
TCP value address port number
port
number

\ \
27 10

\ \
Command Response
code code

\ \ \ \ \

\ \ \ \ \
Response Remote IP Remote port
code address number

TCP Socket Number (Command): Specify the TCP socket number to be
opened as two bytes between 1 and 4.

Results Storage Area (Command): The words 0 to 255 and 256 to 511 of the
memory area, words 0 to 6143 of the data memory, and words 0 to 6143 (each
bank) of the expansion data memory can be used. However, do not designate
the special auxiliary area. Refer to 11-1-4 Memory Area Designations. When a
bank that does not have expansion data memory is designated, the Results
Storage Area Error Flag will turn ON.

Local TCP Port Number (Command): The TCP port number for communica-
tions with the socket is specified as two bytes.

Timeout Value (Command): The maximum control time between receiving the
open request and storing the result. If this set time limit is exceeded, the code for
a timeout error (0080) will be set as the results storage response code. The
value is set in units of 0.1 s. The timeout time is unlimited if the value is set to 0.

Remote IP Address (Command, Results Storage Area): Specify the remote
node’s IP address. If all zeroes are set, no remote node is specified and connec-
tion is awaited from any node. If any other value is set, connection is awaited
from the specified remote node. The IP address of the connected remote node
will be stored in the results storage area.
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Response Codes

Results Storage Area

Response Codes

Remote Port Number (Command, Results Storage Area): Specify the
remote TCP port number with this command. If all zeroes are set, no remote
TCP port number is specified. If any other value is set, it specifies the TCP port
number of the remote node. The TCP port number of the connected remote
node will be stored in the results storage area.

Response code Description
0000 Normal
1100 TCP socket number is out of range.
Remote IP address is 0.
1101 The memory area code for the results storage area is out of
range.
1103 Non-zero bit address is specified for the results storage area.
220F The specified socket (connection) is already open or is
currently being opened.
Response code Description
0000 Normal
003E Cannot secure the internal buffer. (ENOBUFS)
0080 An open request timeout error occurred.

11-3-8 TCP OPEN REQUEST (ACTIVE)

Command Block

Requests processing to open a TCP socket. The socket will be connected to
another node.

27

11

Command TCP

code

Response Block

socket
number

Results Storage Format

Parameters
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Note

Results storage Local Remote IP Remote
area TCP port address TCP port
number number

\ \
27 11
\ \
Command Response
code code
\ \
\ \
Response  Local port
code number

TCP Socket Number (Command): Specify the TCP socket number to be
opened as two bytes between 1 and 4.

Results Storage Area (Command): The words 0 to 255 and 256 to 511 of the
memory area, words 0 to 6143 of the data memory, and words 0 to 6143 (each
bank) of the expansion data memory can be used. However, do not designate
the special auxiliary area. Refer to 11-1-4 Memory Area Designations. When a
bank that does not have expansion data memory is designated, the Results
Storage Area Error Flag will turn ON.

Local TCP Port Number (Command, Results Storage Area): The local TCP
port number is specified as two bytes. An available TCP port number is automat-
ically assigned if O is specified. The TCP port number allocated to the open
socket is stored in the results storage area.

Do not make other port specifications if you specify the local TCP port number.
Making other specifications may cause transmissions to collide on the port.
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Response Codes

Results Storage Area
Response Codes

Remote IP Address (Command): Specify the remote node’s IP address (must
be non-zero).

Remote Port Number (Command): Specify the remote TCP port number
(must be non-zero).

Response code Description
0000 Normal
1100 TCP socket number is out of range or remote IP address is
0.
1101 The memory area code for the results storage area is out of
range.
1103 Non-zero bit address is specified for the results storage area.
220F The specified socket is already open or is being opened.
Response code Description
0000 Norma
003E Cannot secure the internal buffer. (ENOBUFS)
0049 Duplicated TCP port numbers. (EADDRINUSE)
004A A communication error occurred with the remote node.
(ENCONNREFUSED) Passive remote is not available. An
attempt was made to actively open local TCP port.
004C The designated IP address is not correct. (EADRNOTAVAIL)
0053 A communication error occurred with the remote node. No
remote exists. (ETIMEDOUT)

11-3-9 TCP RECEIVE REQUEST

Command Block

Response Block

Results Storage Format

Parameters

Requests that data be received from a TCP socket.

\ \ \ \ \ \ \
27 12
\ \ \ \ \ \ \
Command TCP Results storage Number of Timeout
code socket area reception value
number bytes
\ \
27 12
\ \

Command Response
code code

‘Received bytes
\ \ \ o \ \

Response Number of Received data
code reception
bytes

TCP Socket Number (Command): Specify the TCP socket number to be
opened as two bytes between 1 and 4.

Results Storage Area (Command): The words 0 to 255 and 256 to 511 of the
memory area, words 0 to 6143 of the data memory, and words 0 to 6143 (each
bank) of the expansion data memory can be used. However, do not designate
the special auxiliary area. Refer to 11-1-4 Memory Area Designations. When a
bank that does not have expansion data memory is designated, the Results
Storage Area Error Flag will turn ON.
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Number of Reception Bytes (Command, Results Storage Area): The maxi-
mum number of bytes of data to be received is given in the command. The num-
ber of bytes of data received will be stored in the results storage area. Up to
1,982 bytes can be specified.

Reception of 0 bytes indicates that the communications were forcibly cut by the
remote node. Close the socket.

Note If more than the specified number of bytes is received, only the specified amount
will be stored and the remainder will be read when the next data set is received.

Timeout Value (Command): The maximum control time between receiving the
receive request and storing the result. If this set time limit is exceeded, the code
for a timeout error (0080) will be set as the results storage response code. The
value is set in units of 0.1 s. The timeout time is unlimited if the value is set to 0.

Received Data (Results Storage Area): Stores the received data.

Response Codes Response code Description
0000 Normal
1100 TCP socket number is out of range.
Number of reception bytes is out of range (i.e., over 1982).
1101 The memory area code for the results storage area is out of
range.
1103 Non-zero bit address is specified for the results storage area.
2201 The specified socket is opened as a UDP socket.
220F The specified socket is receiving data.
2210 The specified socket is not open.
Results Storage Area Response code Description
Response Codes 5000 Normal
0016 Connection has not been established due to cable trouble,
etc., and the receive request became an error. (EINVAL)
0040 Received by a socket not connected. (ENOTCONN)
0042 Message size was too large to be stored in the buffer.
(EMSGSIZE)
004B An error occurred in communications with the remote node.
(ECONNRESET)
0080 A timeout error occurred.
0081 Socket was closed while receiving.

11-3-10 TCP SEND REQUEST

Requests that data be sent by a TCP socket.

Command Block

\ \ \ \ \ \
27 13 1,982 bytes max.
\ \ \ \ \ L

Command TCP Results storage Number of Data sent
code socket area bytes sent
number
Response Block
\ \
27 13
\ \

Command Response
code code
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Results Storage Format

Response  Number of
code bytes sent

Parameters TCP Socket Number (Command): Specify the TCP socket number to be
opened as two bytes between 1 and 4.
Results Storage Area (Command): The words 0 to 255 and 256 to 511 of the
memory area, words 0 to 6143 of the data memory, and words 0 to 6143 (each
bank) of the expansion data memory can be used. However, do not designate
the special auxiliary area. Refer to 11-1-4 Memory Area Designations. When a
bank that does not have expansion data memory is designated, the Results
Storage Area Error Flag will turn ON.
Number of Bytes Sent (Command, Results Storage Area): The number of
bytes in the data sent is specified between 1 and 1,982. The results storage area
stores the actual number of bytes sent.

Data Sent (Command): Specifies the data to be sent.

Response Codes Response code Description
0000 Normal
1003 The number of bytes sent does not match the amount of
data.
1100 The TCP socket number or number of bytes sent is out of
range.
1101 The memory area code for the results storage area is out of
range.
1103 Non-zero bit address is specified for the results storage area.
2201 The specified socket is opened as a UDP socket.
220F The specified socket is sending data.
2210 The specified socket is not open.
sesults St%rage Area Response code Description
esponse L.odes 0000 Normal
0016 Connection has not been established due to cable trouble,
etc., and the send request became an error. (EINVAL)
0020 Socket connection broken during transmission.
003E Cannot secure the internal buffer. (ENOBUFS)
0045 An error occurred in communications with the remote node.
(ECONNABORTED)
004B An error occurred in communications with the remote node.
(ECONNRESET)
004E Could not reach the remote network. (ENETUNREACH)
0053 An error occurred in communications with the remote node.
(ETIMEDOUT)
0081 The specified socket was closed during transmission.
11-3-11 TCP CLOSE REQUEST

Requests processing to close a TCP socket. Other processing being carried out
is forcibly ended and a code is recorded in the results storage area.

Command Block

\ \ \ \ \
27 14
\ \ \ \ \
Command TCP Results storage
code socket area

number
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Response Block

Results Storage Format

Parameters

Response Codes

Results Storage Area
Response Codes
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Note

27 14
\ \
Command Response
code code
\
|
Response
code

TCP Socket Number (Command): Specify the TCP socket number to be
opened as two bytes between 1 and 4.

Results Storage Area (Command): The words 0 to 255 and 256 to 511 of the
memory area, words 0 to 6143 of the data memory, and words 0 to 6143 (each
bank) of the expansion data memory can be used. However, do not designate
the special auxiliary area. Refer to 11-1-4 Memory Area Designations. When a
bank that does not have expansion data memory is designated, the Results
Storage Area Error Flag will turn ON.

Any other processing, such as sending or receiving data, being carried out when
this close command is executed will be forcibly ended and a code will be stored
in the results storage area to indicate that this processing was forcibly ended.
Wait for the close processing on the connected node side.

Response code Description

0000 Normal

1100 The TCP socket number is out of range.

1101 The memory area code for the results storage area is out of

range.

1103 Non-zero bit address is specified for the results storage area.

2201 The specified socket is opened as a UDP socket.

2210 No connection could be established to the specified socket.
Response code Description

0000 Normal




Part 4
Troubleshooting

This part of the manual includes information on troubleshooting errors and
using the error log.
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SECTION 12
Error Processing

This section describes the meaning of indicators and the actions to be taken when the indicators light. It also explains how to
use the error log.

12-1 Indicatorsand the Error LOg . ...t e e e e e 200
12-1-1 Readingthe Error LOg .. ..o ovi ittt 200
12-1-2 ErrOr LOQ . . ooo e e e 200
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12-3-3 Using PING fromaUnix Computer . ..........ouuiiiiniinneann. 202
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12-1 Indicators and the Error Log

When an error occurs in the CPU bus, Ethernet network, or other parts of the
system, the PC Card Unit indicates the error with indicators and records it in the
error log to enable the user to identify the error. This section explains how to
retrieve the records in the error log and describes the error log and indicators.

Note Turning the PC Card Unit OFF erases the error log. To prevent this, always
retrieve the error log before turning the PC Card Unit OFF.

12-1-1 Reading the Error Log

12-1-2 Error Log

To read the error log, execute the FINS command ERROR LOG READ (com-
mand code 21 02) from another computer or CV-series CPU, addressing it to the
PC Card Unit.

Refer to ERROR LOG READ in 11-2 PC Card Unit Commands and Responses
for details on command usage and response details.

The following table describes the error types and codes recorded by the PC

Card Unit.
Error type Code Description Action
2 1 The PC is not the C200HX/HG/HE.
3 CPU watchdog timer error Eliminate the cause of the problem in the main PC
CPU.
3 1 Ethernet initialization failure. Socket Check the settings and correct where necessary.
open error. (See note.)
2 Other Ethernet errors. IP cannot be Same as above.
used. (See note.)

Note Type-3 errors don’t occur with the C200HW-PCUOL1.

12-1-3 Troubleshooting Using Indicators

Non-fatal Errors

Fatal Errors
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ERR indicator | RUN indicator Cause and action

Lit Lit A message was received from a node that is not
registered on the conversion table for IP
addresses and FINS node addresses. (Does not
occur with C200HW-PCS01-V2.)

In this case, the received message is processed,
but the response is discarded. Unit operation
continues. Register the node if necessary.

ERR indicator | RUN indicator Cause and action

Lit A watchdog timer error occurred at the main PC
CPU.
Eliminate the cause of the problem at the PC.

A Unit memory parity error (hardware error)
occurred. Replace the Unit if necessary.

Lit Not lit The default ODI driver is set at the time of
delivery. (Occurs with C200HW-PCS01-V2 only.)
Change the setting to that of the ODI driver for
the Ethernet card used.

There is an error in the settings (e.g. the ODI
driver setting). (Occurs with C200HW-PCS01-V2
only.) Check the settings and correct where
necessary.

The access right for data servicing between the
PC Card Unit and the PC has not been released
from the PC.

Check the connections between devices, and
reset the power supply.
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12-2 Troubleshooting

Formatting Does Not Finish:

CMCR Terminates With an
Error:

SEND or RECV Times Out:

RUN Indicator Does Not
Light in File Transfer Mode,
and then the Unit Does Not
Run in Any Mode:

If card access indicator is flashing:
Formatting is in progress. Wait until formatting is complete.

If card access indicator is not flashing:

Check whether the card type and the slot match the switch settings. Also, con-
tact the card manufacturer to check whether the card can be used with PHOE-
NIX PCM Plus 3.2.

Try formatting once with a personal computer.

Check the parameters.

Check whether the card is write-protected.

Check whether the file name extension is three characters.
Check whether the correct drive and directory are specified.
Check whether a directory has been created beforehand.

Check whether the command parameters are correctly specified.

Check whether the cable is correctly connected.

Issue a PING command from the personal computer. If PING response is not
returned, repeat the setup procedure.

If the power is interrupted during a file transfer, the built-in flash file system will be
damaged and it may not be possible to start up in file transfer mode. If that
occurs, it will be necessary to have the Unit repaired.

12-3 Echo Test With PING Command

The PC Card Unit incorporates the PING command supported as a standard
feature by many host computers. The PING command is an echo test using
ICMP (Internet Control Message Protocol).

12-3-1 PING Command

The PING command sends an echo request packet to a remote node and
receives an echo response packet to confirm that the remote node is communi-
cating correctly. The PING command uses the ICMP echo request and
responses. The echo response packet is automatically returned by the ICMP.

The PING command is normally used to check the connections of remote nodes
when configuring a network. The PC Card Unit supports both the ICMP echo
request and reply functions.

= TCP uDP

— c

ke)

= P

o U

S —Tow v
ETHERNET

Remote node (host com-
puter or PC Card Unit)

— |

Echo request

Response

12-3-2 Using the Host Computer

The PING command can be executed from the host computer to send an echo
request packet to a PC Card Unit. The method for using the PING command
from a Unix computer is described below.
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12-3-3Using PING from a Unix Computer

Note

Application Examples

Normal Execution

Abnormal Execution

202

Input the following at the host computer prompt ($):
$ pi ng IP_address (host_name)

The destination is specified by its IP address or host name. If the host name is
used, the host name must be defined in file /etc/hosts.

The PING command is not supported by some host computers.

These examples show sending the PING command to the node at IP address
130.25.36.8. The “$” on the example screen represents the host computer
prompt. User inputs are underlined. Comments are placed after semicolons.

$ ping 130.25.36.8 ; Executes PING command
PI NG 130. 25. 36.8: 56 data bytes

64 bytes from 130.25.36.8: icnp_seqg=0. tinme=0.ns

64 bytes from 130.25.36.8: icnp_seq=0. tinme=0.ns

64 bytes from 130.25.36.8: icnp_seqg=0. tinme=0.ns

~Enter DEL key to cancel. ;User presses DEL key.
————130.25.36.8 PING Statisti cs——

9 packets transmitted, 9 packets received, 0% packets |oss
round-trip (ms) mn/avg/ max = 0/ 1/ 16

$

$ ping 130.25.36.8 ; Executes PING command
PI NG 130. 25. 36.8: 56 data bytes

~Enter DEL key to cancel. ;User presses DEL key.

————130.25.36.8 PING Statisti cs——

9 packets transmtted, 0 packets received, 100% packets | oss

$

Refer to operating system documentation for your host computer for details
about using the host computer’s PING command.



Appendix A
Standard Models

Name

Specifications

Model

PC Card Unit

Does not support Ethernet.

C200HW-PCUO1

PC Card Unit Ethernet Set

Supports Ethernet

C200HW-PCSO01-EV1

Bus Connection Unit

Connects one PC Card Unit

C200HW-CEO11

Connects one PC Card Unit and one
SYSMAC LINK or SYSMAC NET Link
Unit.

C200HW-CEO012

Communications Board

CPU bus interface only

C200HW-COMO1

CPU bus interface and RS-232C port

C200HW-COMO04-E

Ethernet Setup Software

Provided with C200HW-PCSO01.
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PC Card Unit Specifications

The specifications for the PC Card Unit are shown below.

General Specifications
General specifications are the same as those for the SYSMAC Series.

Item Specifications
CPU 80386SX 25 MHz
Memory 1 MB DRAM
ROM 512 KB (BIOS, DOS, System file storage)
FLASH ROM 1 MB (System file storage)
RTC No battery backup
Serial port RS-232C x 1 channel (terminal connection setup)

PC card interface

PCMCIA 2.1 (3.3-V low-voltage specification not supported)
Type Il x 2 slots or Type Ill x 1 slot

PC interface

SYSMAC CPU bus interface

LED indicators

RUN, ERR, PC card access, PC card formatting

Setting switch

DIP switch x 6

Power supply

+5VDC

Current +5 VDC, 0.7 A max. (for each Unit) + PC card output current
consumption (Icard)
Isy (1 slot) = 0.5A, 1oy (1slot) = 0.1A
However,
Icard = Igy (2 slots) + 3.4 x Iy (2 slots) = 1.0 A
Dimensions 34.5 x 130 x 125 (WxHxD)
Weight 400 g max.
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Dimensions
(Unit: mm)
_ =
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142 ‘
172 \
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] |
il
19 >
14
Plate 3

When using an Ethernet card, be sure to
allow sufficient room to install the cable.
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Connector Pin Assignments

Connector Pin Assignments

The assignments of the connector pins for the PC Card Unit are shown below.

PC Card Interface

(*denotes negative logic)

Pin number Signal names Pin number Signal names

1 GND 35 GND

2 D3 36 CD1*

3 D4 37 D11

4 D5 38 D12

5 D6 39 D13

6 D7 40 D14

7 CE1l* 41 D15

8 A10 42 CE2*

9 E* 43 RFSH

10 All 44 IORD*

11 A9 45 IOWR*

12 A8 46 Al7

13 A13 47 A18

14 Al4 48 A19

15 WE*/PGM 49 A20

16 RDY/BSY* /REQ* 50 A21

[I/O Card]

17 VCC 51 VCC

18 VPP1 52 VPP2

19 Al6 53 A22

20 Al5 54 A23

21 Al2 55 A24

22 A7 56 A25

23 A6 57 Reserved (N.C.)

24 A5 58 RESET

25 A4 59 WAIT*

26 A3 60 NPACK* [I/O Card]

27 A2 61 REG*

28 Al 62 BVD2/SPKR* [I/O Card]

29 A0 63 BVD1/STSCHG* [I/O
Card]

30 DO 64 D8

31 D1 65 D9

32 D2 66 D10

33 WP/IOCS16* [I/O Card] 67 CD2*

34 GND 68 GND
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PC Card slot 2

PC Card slot 2-1 D R I A R R N N R I S PC Card slot 2-34
PCCardslot2-35 | "t f st st s sesereeecccttecncccnennn PC Card slot 2-68

PC Card slot 1-1 ® e e s s s e e s s s e e s s s s s s s eeessssceesssses | PCCardslotl-34
PCCardslot1-35| ******e*tsssessossssssssscsscssess|bDCcadslot1-68

PC Card slot 1

A 2-slot, 68-pin connector for a PC card (with ejector)

Serial Communications Interface

General Serial Connector Pin number Signal names Pin number Signal names
Signals 1 FG 6 NG
2 SD 7 DR
3 RD 8 ER
4 RS 9 SG
5 CS Connector FG
base

PC Card Unit side

(D sub 9-pin female connector)

Cable Wiring
Wire the cable similarly to the following connections.
The following Connector and Connector Cover are available if you want to pro-
duce your own cable. Wire the cable with care.
Applicable Connector Connector XM2A-0901 OMRON
Connector Cover XM2S-0911 OMRON
Connection
D sub 9-pin D sub 25-pin D sub 9-pin
PC Card Unit Personal Computer IBM PC/AT or
compatible
FG hood FG hood FG hood
FG 1 1 FG -
SD 2 2 SD 3
RD 3 3 RD 2
RS 4 4 RS 7
CS 5 n L 5 CS 8
NC 6 6 DR 6
DR 7 7 SG 5
ER 8 20 ER 4
SG 9
Shield
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Appendix D
Response Codes from the C200HX/HG/HE CPU

The following table lists the response codes (main and sub-codes) returned after execution of FINS commands,
the probable cause of the errors, and recommended remedies.

Upon receipt of some commands, the destination node will issue a request to another node; the other node is
referred to as the third node.

Response codes for FINS commands consist of two bytes that indicate the result of executing a command. The
structure of the response codes is shown in the following diagram.

First byte Second byte

Bt 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
I I I I I I I I I
‘ SL‘Jb-re‘spon_‘se co‘de (S‘RES‘)
Y

I I I I I I
‘ Me‘ain re‘spon‘se c?de (MRE§) ‘

[y Y
|
|
L

- - - 1: PC Non-fatal Error Flag
- - - - 1: PC Fatal Error Flag

Y Relay Error Flag

The main response code (MRES) in the first byte classifies the response and the sub-response code (SRES) in the
second byte indicates details under the MRES classification. If bit 7 of the first byte is ON (1), a network relay error
has occurred. Refer to Network Relay Errors in the FINS Commands Reference Manual for details on trouble-
shooting the error. If bit 6 or 7 of the second byte is ON, an error has occurred in the PC or computer returning the
response. Refer to the operation manual for the device returning the response for details when troubleshooting the
error.

Main code Sub- Probable cause Remedy
code
00: Normal completion 00
01: Local node error 01 Service was interrupted Check the contents of the destination

transmission area of third node.
Check the data link status.

01 Local node not part of network Add to network.
02 Token time-out, node number too Set the local node’s node number below
large the maximum node number.

03 Number of transmit retries exceeded Check communications with internode
echo test. If the test fails, check network.

04 Maximum number of frames exceeded | Either check the execution of events in the
network and reduce the number of events
occurring in one cycle, or increase the
maximum number of frames.

05 Node number setting error (range) Make sure the node number is within
specified range and that there are no
duplicate node numbers.

06 Node number duplication error Make sure that there are no duplicate node
numbers.
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Main code Sub- Probable cause Remedy
code
02: Destination node 01 Destination node not part of network Add to network.

error

02 No node with the specified node Check the destination node’s node

number number.

03 Third node not part of network Check the third node’s node number.

Broadcasting was specified. Check the control data and specify only
one node as the third node.

04 Busy error, destination node busy Increase the number of transmit retry
attempts or re-evaluate the system so that
the destination node is not so busy
receiving data.

05 Response time-out, message packet Increase the number of transmit retry

was corrupted by noise attempts.
Response time-out, response watch- | Increase the value for the response watch-
dog timer interval too short dog timer interval in the control data.
Frame lost in transmission Check the error log and correct the
process.
03: Communications 01 Error occurred in the communications | Take corrective action, referring to
controller error controller, ERC indicator is lit communications controller errors and
remedies table at the end of this section

02 CPU error occurred in the PC at the Clear the error in the CPU (refer to the

destination node PC’s operation manuals)

03 A controller error has prevented a Check network communications status and

normal response from being returned. | reset the controller board. If the error still
exists, replace the controller board.

04 Node number setting error Make sure the node number is within
specified range and that there are no
duplicate node numbers.

04: Not executable 01 An undefined command has been Check the command code and be sure
used. that the Unit supports it.

02 Cannot process command because Check the unit model and version.

the specified unit model or version is
wrong.

05: Routing error 01 Destination node number is not set in | Set the destination node number in the
the routing table. routing table.

02 Routing table isn't registered. Set the source nodes, destination nodes,
and relay nodes in the routing table.

03 Routing table error Set the routing table correctly.

04 The maximum number of relay nodes | Redesign the network or reconsider the

(2) was exceeded in the command. routing table to reduce the number of relay
nodes in the command.
10: Command format 01 The command is longer than the max. | Check the command format of the
error permissible length. command and set it correctly.

02 The command is shorter than min. Check the command format of the

permissible length. command and set it correctly.

03 The designated number of data items | Check the number of items and the data,

differs from the actual number. and make sure that they agree.

04 An incorrect command format has Check the command format of the

been used. command and set it correctly.
05 An incorrect header has been used. Set the routing table correctly.

(The local node’s relay table or relay
node’s local network table is wrong.)
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Main code Sub- Probable cause Remedy
code
11: Parameter error 01 A correct memory area code has not | Check the command’s memory area code

been used or Expansion Data Memory
is not available.

and set the appropriate code.

02 The access size specified in the Set the correct access size for the
command is wrong, or the first command.
address is an odd number.
03 The first address is in an inaccessible | Set a first address that is in an accessible
area. area.
04 The end of specified word range Check the acceptable limits of the data
exceeds the acceptable range. area and set the word range within the
limits.
Check the data link tables to be sure the
limit to link words has not been exceeded.
06 A non-existent program no. has been | Check the program number and be sure
specified. that it is set correctly.
09 The sizes of data items in the Check the command data and be sure that
command block are wrong. the sixes of the data items are correct.
Check the data link tables to be sure all
nodes in the refresh parameters are in the
common link parameters.
0A The IOM break function cannot be Either abort the current IOM break function
executed because it is already being processing, or wait until it is completed and
executed. execute the command.
Check the data link tables for duplicate
node numbers.
0B The response block is longer than the | Check the command format and set the
max. permissible length. number of items correctly.
oC An incorrect parameter code has been | Check the command data and reenter it
specified. correctly.
Check the data link table file for corruption.
20: Read not possible 02 The data is protected. Execute the instruction again after issuing
the PROGRAM AREA PROTECT CLEAR
command.
An attempt was made to download a | Check the file name and either interrupt
file that is being uploaded. servicing or wait for servicing to complete
before re-executing the command.
03 The registered table does not exist or | Set or reset the registered table.
is incorrect.
Too many files open. Close open files and re-execute the
command.
04 The corresponding search data does | ---
not exist.
05 A non-existing program no. has been | Check the program number and be sure
specified. that it is set correctly.
06 A non-existing file has been specified. | Check whether the correct file name was
used.
07 A verification error has occurred. Check whether the memory contents are

correct and replace if incorrect.

Check the contents of the file. A read error
may have occurred.
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Response Codes from the C200HX/HG/HE CPU Appendix
Main code Sub- Probable cause Remedy
code
21: Write not possible 01 The specified area is read-only or is If the specified area is read-only, the write
write-protected. cannot be performed. If it is
write-protected, turn off the write-protect
switch and execute the instruction again.
02 The data is protected. Execute the instruction again after issuing
the PROGRAM AREA PROTECT CLEAR
command.
An attempt was made to Check the file name and either interrupt
simultaneously download and upload | servicing or wait for servicing to complete
a file. before re-executing the command.
The data link table cannot be written Change the system settings to manual
manually because it is set for data link table generation.
automatic generation.
03 The number of files exceeds the Write the file(s) again after erasing
maximum permissible. unneeded files, or use different disk or
memory card that has free space.
Too many files open. Close open files and re-execute the
command.
05 A non-existing program no. has been | Check the program number and be sure
specified. that it is set correctly.
06 A non-existent file has been specified. | ---
07 The specified file already exists. Change the name of the file and execute
the instruction again.
08 Data cannot be changed. Check the contents of the memory area
being written to.
22: Not executable in 01 The mode is wrong (executing). Check the operating mode.
current mode Data links are active. Check the data link status before
execution.
02 The mode is wrong (stopped). Check the operating mode.
Data links are active. Check the data link status before
execution.
03 The PC is in the PROGRAM mode. Check the PC’s mode.
04 The PC is in the DEBUG mode. Check the PC’s mode.
05 The PC is in the MONITOR mode. Check the PC’s mode.
06 The PC is in the RUN mode. Check the PC’s mode.
07 The specified node is not the control Check which node is the control node.
node.
08 The mode is wrong and the step Check whether the step has active status
cannot be executed. or not.
23: No Unit 01 A file device does not exist where Mount the memory card or disk
specified.
02 The specified memory does not exist. | Check the specifications of the installed file
memory.
03 No clock exists. Check the model number.
05 Ethernet setting error. The IP address | Run SETUP and add the address.
of the destination node has not been
set.
24: Start/stop not 01 The data link table either hasn't been | Set the data link table correctly.

possible

created or is incorrect.
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Response Codes from the C200HX/HG/HE CPU Appendix D
Main code Sub- Probable cause Remedy
code
25: Unit error 02 Parity/checksum error occurred Transfer correct data into memory.
because of incorrect data.

03 I/O setting error (The registered I/O Either change the actual configuration to

configuration differs from the actual.) match the registered one, or generate the
1/O table again.

04 Too many 1/O points Redesign the system to remain within

permissible limits.

05 CPU bus error (An error occurred Check the Unit, Service Boards, and cable
during data transfer between the CPU | connections and issue the ERROR CLEAR
and a CPU Bus Unit.) command.

06 I/O duplication error (A rack number, Check the system’s settings and eliminate
unit number, or I/O word allocation any duplication.
has been duplicated.)

07 I/O bus error (An error occurred during | Check the Unit, Service Boards, and cable
data transfer between the CPU and an | connections and issue the ERROR CLEAR
I/O Unit.) command.

09 SYSMAC BUS/2 error (An error Check the Unit, Service Boards, and cable
occurred during SYSMAC BUS/2 data | connections and issue the ERROR CLEAR
transfer.) command.

0A Special I/O Unit error (An error Check the Unit, Service Boards, and cable
occurred during CPU Bus Unit data connections and issue the ERROR CLEAR
transfer.) command.

oD Duplication in SYSMAC BUS word Check and regenerate the 1/O table.
allocation.

OF A memory error has occurred in If the error occurred in internal memory or
internal memory, in the memory card, | the EM Unit, correct the data in the
or in Expansion DM during the error command an execute it again.
check. If the error occurred in a memory card or

EM used for file memory, the file data has
been corrupted. Execute the MEMORY
CARD FORMAT command.

If the above remedies do not eliminate the
error, replace the faulty memory.

10 Terminator not connected in SYSMAC | Connect the terminator correctly.

BUS System.
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Response Codes from the C200HX/HG/HE CPU Appendix D

Main code Sub- Probable cause Remedy
code
26: Command error 01 The specified area is not protected. The program area is not protected, so it

This response code will be returned if | isn't necessary to clear protection.
an attempt is made to clear protection
on an area that is not protected.

02 An incorrect password has been Specify a password that is registered.

specified.

04 The specified area is protected. Execute the command again after the
PROGRAM AREA PROTECT CLEAR
command.

Too many commands at destination. The destination has received more than 5

commands. Either interrupt servicing or
wait for servicing to complete before
re-executing the command.

05 The service is being executed. Execute the command again after the
service has been completed or aborted.
06 The service is not being executed. Execute the service if necessary.
07 Service cannot be executed from local | Execute the service from a node that is
node because the local node is not part of the data link.

part of the data link.

A buffer error has prevented returning | Reset the board. If the error persists,
a normal response. replace the board.

08 Service cannot be executed because | Make the necessary settings.
necessary settings haven't been
made.

09 Service cannot be executed because | Check the command format and make the
necessary settings haven't been made | necessary settings.
in the command data.

0A The specified action or transition Execute the command again using an
number has already been registered. | action or transition number that hasn’t
been registered.

0B Cannot clear error because the cause | Eliminate the cause of the error and

of the error still exists. execute the ERROR CLEAR command.
30: Access right error 01 The access right is held by another Execute the command again after the
device. access right has been released.

(The command can be executed after the
ACCESS RIGHT FORCED ACQUIRE or
ACCESS RIGHT RELEASE command is
completed. Releasing the access right
might affect processes in progress at the
node that held the access right.)

40: Abort 01 Command was aborted with ABORT
command.
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Appendix E
FINS Response Codes from the PC Card Unit

When an error occurs in a FINS command sent to a PC Card Unit, an error response code is returned. Although
there are other response codes that are given only for certain commands, the following is a list of response codes
common to all commands.

Response code Cause
0103 Transmission buffer full; transmission not possible.
0201 Destination IP address not recognized; transmission not

possible.

0202 Specified Unit nonexistent; transmission not possible.
0301 Network error; transmission not possible.
0401 Command frame not supported (MRC, SRC).
0401 Unsupported FINS frame (Protocol) received.
0501 Routing table setting error; transmission not possible.
0502 Routing table nonexistent; transmission not possible.
0503 Routing table error; transmission not possible.
1005 FINS frame with an incorrect destination received.
1001 Transmission size exceeds 1472 bytes.
2305 IP address cannot be converted; transmission not possible.
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Appendix F
Differences with the CV-series or CS1-series Ethernet Units

The differences between the PC Card Unit (C200HW-PCS01-V2) and the CV-series or CS1-series Ethernet Units
are listed below.

Functions Not Supported by the PC Card Unit

* There is no FTP Server function.
» CMND instructions cannot be used.
» 10BASE-5 is not supported.

Differences in Standard Protocol, Socket Service Functions
» The PC Card Unit has a total of four TCP/IP and UDP/IP sockets, whereas the CV-series and CS1-series Ether-
net Units have eight UDP/IP sockets.

* The PC Card Unit uses the CMCR instruction for FINS communications, whereas the CV-series and CS1-series
Ethernet Units use the CMND instruction.

Differences in FINS Command/Response Communications

» When commands are transmitted from the Programmable Controller to the host, the PC Card Unit uses the
CMCR instruction, whereas the CV-series and CS1-series Ethernet Units use the CMND instruction.

« When commands from the host are received at the Programmable Controller, the PC Card Unit cannot receive
multiple FINS commands simultaneously from multiple nodes. After receiving a command, it processes the com-
mand and sends a response to the host. If it receives another command before that process has been com-
pleted, it returns a “node busy” error message.

Differences in Ethernet Connectors

» The PC Card Unit supports 10Base-T and 10Base-2 (using commercially available PC Cards).
» The CV-series and CS1-series Ethernet Units support 10Base-5.

Differences in Mail Support

e The PC Card Unit and CV-series Ethernet Unit do not support sending mail.
» The CS1-series Ethernet Unit does support sending mail.
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Appendix G
Example Using a Memory Card with a Personal Computer

The procedure for reading a file saved on the PC Card Unit in comma-separated format, on the personal computer
in EXCEL is described below.

C200HW-PCU01/PCS01-V2 PC Card Unit

= g — =l

Memory Card

Personal computer

The personal computer operating environment used in this example is as follows:
* MS-Windows 95
* EXCEL
* Built-in PC Card driver
1,2,3... 1. Insert the Memory Card created on the PC Card Unit into the PC Card slot on the personal com-
puter.
2. In EXCEL select “Open” from the “File” menu.
3. Set the file type to “Text file.”
4. Select “Comma or space separated file."The file will be read as a comma-separated file.

Note Only numerical values in decimals can be read.
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Appendix H
Precautions when Setting Up the Network

* Be sure to follow the safety precautions and specifications when setting up the Ethernet network. Refer to 1ISO/
IEC 8802-3 for laying the Ethernet.

« It is recommended that network construction be carried out by qualified personnel with an extensive knowledge
of safety precautions and specifications.

* Do not install Ethernet network equipment in the vicinity of noisy equipment. When installing in a noisy environ-
ment, ensure that each individual network device is in a metal case and that the noise procedures for all optical

cables is followed.
» When executing transmission using the UDP/IP, whose communications protocol doesn’t perform re-transmis-
sion processing (FINS communications), be sure to execute re-transmission using the user program.

221



Appendix |
Contents of Version Upgrade

This appendix outlines the functions that have been added with upgrades.

Upgrading from C200HW-PCS01 to C200HW-PCS01-EV1

Socket Interface Support

UDP and TCP socket interfaces are supported by FINS commands. Refer to Section 9 FINS Commands and Sec-
tion 10 Socket Services.

Remote Tool Connection

Remote tool connection to the C200HX/HG/HE via the PC Card Unit interface is made possible by peripheral bus
connection to the C200HX/HG/HE and host link connection from SYSMAC Support Software (SSS).

With remote tool connection via PC Card Unit Ethernet, it is not possible to use SYSMAC Link-related functions
such as starting and stopping SYSMAC Link and making data link settings.

Refer to Appendix J Remote Tool Connection Procedure.

FINS Command Expansion

» 0501: Added data such as local IP address, FINS UDP port number, etc., to response.
» 0801: Added loopback command.

» Added commands for socket interface.

Refer to Section 11 Using FINS Commands and Responses.

Setup Software Expansion

» Added function for reading Ethernet settings.
» Added function for clearing Ethernet settings.
Refer to 7-7 Using SETUP2.EXE.

FINS Address Checks

When a message is received from a node that is not registered on the conversion table for IP addresses and FINS
node addresses, the received message is processed but the response is discarded. Unit operation continues.

Upgrading from C200HW-PCS01-EV1 to C200HW-PCS01-V2

Installation of Setting Files

Files required for Ethernet communications functions have been installed in the Unit.
Refer to 7-6 Setup Software Operation.

Note Do not use the setup software for the C200HW-PCS01(-EV1) to perform settings for the C200HW-
PCS01-Vv2.
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Appendix J
Remote Tool Connection Procedure

This appendix explains the procedure for remote tool connection to the C200HX/HG/HE via the PC Card Unit inter-
face by peripheral bus connection to the C200HX/HG/HE and host link connection from SYSMAC Support Soft-
ware (SSS).

Outline

When the system is configured as shown in the following diagram, remote tool connection can be executed for a
C200HX/HG/HE on the Ethernet.

System Configuration Example

Personal computer,
SYSMAC Support
Software (SSS)

Host link or
peripheral bus
connection
C200HW-PCS01-V2 C200HW-PCSO01-V2 C200HW-PCS01-V2
PC Card Unit PC Card Unit PC Card Unit
E]_J Elti -“_“n || “li
- . « 1§ 'y I H L o
"‘-&'ﬁ'ﬂ'ﬂ-" WHE CID0H KH GHE L2 HGHE
Ethernet

» Remote tool connection can only be executed between C200HX/HG/HE Programmable Controllers with PC
Card Units mounted. It cannot be executed for other C-series or CV-series PCs.

* Remote tool connection cannot be executed unless the Ethernet environmental settings are completed for the
PC Card Units at both the local and remote nodes.

* Personal computers with SYSMAC Support Software installed can be connected to C200HX/HG/HE Program-
mable Controllers by host link or by peripheral bus. If a personal computer is directly connected to a PC Card
Unit, peripheral bus connection cannot be used.

Restrictions

With remote tool connection via PCU Card Unit Ethernet, it is not possible to use SYSMAC Link-related functions
such as starting and stopping SYSMAC Link and making data link settings.

225



Remote Tool Connection Procedure

Appendix J

Settings for Peripheral Bus

Use the SYSMAC Support Software to make the settings as shown in the following procedure.

1,2, 3.

1. Select “C:PC interface” from the System Setup Menu.
2. Select “L:Peripheral Bus (via SYSMAC LINK).”

[ System setup Ver
:PC model

‘Network address
*:Message No.
:1-0 table
—— UM transfer

=

:EPROM interface
Printer model
:Data disk drive

oo

:Exit to DO3

K
C:PC interface(Coml)(Peripher
N

1.111
(CZOOHS )

(Net :000) | [
(=)

PC interface 1

(1,0 thl

(Data Ink
(Bat dete
(Com2) (96
(Wide Car

[Periph BUS(via SYSMAC LINK)]

K:Level
B:Baud rate

(ANSSSDATN

DutBitCommentType (Instr comments)

3. Select “K:Level” or “B:Baud rate.”

Level
0: Level #0

1: Level #1

[ Baud rate ]
A: 19,200
C: 4,800

“Level” is the system of the PC Card Unit connected to the C200HX/HG/HE.

Settings for Host Link

Use the SYSMAC Support Software to make the settings as shown in the following procedure.

Note When communicating from a C200HX/HG/HE Communications Board, make sure that the SYSMAC LINK
Peripheral Device Initialization Bit (AR 2403) is turned ON when the SYSMAC Support Software connec-
tion port is changed.

1,2 3.

1. Select “C:PC interface” from the System Setup Menu.
2. Select “C:Host Link (via SYSMAC LINK).”

[ System setup Ver
'PC model

:Network address
=:Message No.
:1-0 table
—— UM transfer

=

R:EPROM interface
P:Printer model
D:Data disk drive
0:DutBitCommentType
M:Exit to DOS

K
C:PC interface(Coml)(Peripher
N

1.111
(CZ00HS )

(Net:000) | [
(%)

PC interface 1

(1,0 tbl
(Data Ink
(Bat dete
(Com2) (96
(Mide Car
(A:N\BSEDAT
(Instr com

[Host link (wvia SYSMAC LINK)]

K:Level
G:Unit No.
B:Baud rate
P:Parity
D:Data bit
S5:5top bits

Level [ Baud rate ] Data bit
0: Level #0 A: 19,200
1: Level #1 8: 8 bits
C: 4,800
D: 2,400
Unit No. ] Parit Stop bits
unit D
(00 to 31) O: Odd parity 2: 2 hits
N: No parity

3. Set the level, baud rate, number of data bits, the host link unit number, parity, and number of stop
bits as required.

Note This procedure cannot be used with the base-mounted C200H-LK201-(V1) Host Link Unit.
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address

advertisement

allocation

area

ARP

ASCII

asynchronous execution

Auxiliary Area

back-up

baud rate

BCD

binary

binary-coded decimal

bit

bit address

broadcast

buffer

Glossary

A number used to identify the location of data or programming instructions in
memory or to identify the location of a network or a unit in a network.

The process of sending out information to make resources available to other
devices, e.g., sending information to other nodes in a network to make windows
available for communications.

The process by which the PC assigns certain bits or words in memory for various
functions. This includes pairing I/O bits to 1/0O points on Units.

See data area and memory area.

Address Resolution Protocol: Determines the Ethernet address (i.e., physical
address) by broadcasting based on the target IP address.

Short for American Standard Code for Information Interchange. ASCII is used to
code characters for output to printers and other external devices.

Execution of programs and servicing operations in which program execution
and servicing are not synchronized with each other.

A PC data area allocated to flags and control bits.

A copy made of existing data to ensure that the data will not be lost even if the
original data is corrupted or erased.

The data transmission speed between two devices in a system measured in bits
per second.

Short for binary-coded decimal.

A number system where all numbers are expressed in base 2, i.e., numbers are
written using only 0's and 1's. Each group of four binary bits is equivalent to one
hexadecimal digit. Binary data in memory is thus often expressed in hexadeci-
mal for convenience.

A system used to represent numbers so that every four binary bits is numerically
equivalent to one decimal digit.

The smallest piece of information that can be represented on a computer. A bit
has the value of either zero or one, corresponding to the electrical signhals ON
and OFF. A bit represents one binary digit. Some bits at particular addresses are
allocated to special purposes, such as holding the status of input from external
devices, while other bits are available for general use in programming.

The location in memory where a bit of data is stored. A bit address specifies the
data area and word that is being addressed as well as the number of the bit
within the word.

The process of sending data simultaneously to all nodes on a single network and
used to test network communications.

A temporary storage space for data in a computerized device.
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Glossary

Bus Connection Unit

byte

central processing unit

channel

character code

checksum

CIO Area

clear
client

Communications Board

completion code

control bit

control data

control signal

CPU

CPU Bus Unit

CPU Bus Unit Area

CPU Rack

Csv

228

A Unit used to connect a single PC Card Unit to the C200HX/HG/HE PC or to one
SYSMAC LINK Unit or SYSMAC NET Link Unit to the C200HX/HG/HE PC
together with one PC Card Unit.

A unit of data equivalent to 8 bits, i.e., half a word.

A device that is capable of storing programs and data, and executing the instruc-
tions contained in the programs. In a PC System, the central processing unit
executes the program, processes I/O signals, communicates with external
devices, etc.

See word.
A numeric (usually binary) code used to represent an alphanumeric character.

A sum transmitted with a data pack in communications. The checksum can be
recalculated from the received data to confirm that the data in the transmission
has not been corrupted.

A memory area used to control I/0O and to store and manipulate data. CIO Area
addresses do not require prefixes.

The process of turning a bit or signal OFF.
A process or node requesting processing from a server.

A board that is installed into a C200HX/HG/HE PC enabling communications
with peripheral devices or Special I/0 Units via RS-232C, RS-422, or RS-485.

A code stored in the PC to indicate the results (i.e., normal or error) of PC com-
munications.

A bit in a memory area that is set either through the program or via a Program-
ming Device to achieve a specific purpose, e.g., a Restart Bit is turned ON and
OFF to restart a Unit.

An operand that specifies how an instruction is to be executed. The control data
may specify the part of a word is to be used as the operand, it may specify the
destination for a data transfer instructions, it may specify the size of a data table
used in an instruction, etc.

A signal sent from the PC to effect the operation of the controlled system.

The name of the Unit in a PC that contains the main CPU and other main PC
components. See also central processing unit.

A special Unit used with CV-series PCs that mounts to the CPU bus. This con-
nection to the CPU bus enables special data links, data transfers, and proces-
sing.

A part of the CIO Area allocated to CPU Bus Units. The use of the words and bits
in this area is determined by the Unit to which they are allocated.

The main Rack in a building-block PC, the CPU Rack contains the CPU, a Power
Supply, and other Units. The CPU Rack, along with the Expansion CPU Rack,
provides both an I/O bus and a CPU bus.

File format which allows data to be processed with commercially available
spreadsheet software. Supported by the PC Card Unit.



Glossary

CTS

CV Support Software

CV-series PC
CVSS

cycle

data area

data length

data transfer

datagram

debug

decimal

default

delimiter

destination

DIP switch

DM Area

DM word

echo test

EEPROM

An acronym for clear-to-send, a signal used in communications between elec-
tronic devices to indicate that the receiver is ready to accept incoming data.

A programming package run on an IBM PC/AT or compatible to serve as a Pro-
gramming Device for CV-series PCs.

Any of the following PCs: CV500, Cv1000, CV2000, or CVM1
See CV Support Software.

One unit of processing performed by the CPU, including SFC/ladder program
execution, peripheral servicing, I/O refreshing, etc. The cycle is called the scan
with C-series PCs.

An area in the PC’s memory that is designed to hold a specific type of data.

In communications, the number of bits that is to be treated as one unit in data
transmissions.

Moving data from one memory location to another, either within the same device
or between different devices connected via a communications line or network.

A unit of data used in network communications.

A process by which a draft program is corrected until it operates as intended.
Debugging includes both the removal of syntax errors, as well as the fine-tuning
of timing and coordination of control operations.

A number system where numbers are expressed to the base 10. In a PC all data
is ultimately stored in binary form, four binary bits are often used to represent
one decimal digit, via a system called binary-coded decimal.

A value automatically set by the PC when the user does not specifically set
another value. Many devices will assume such default conditions upon the
application of power.

A code sent during communications between devices to indicate the end of the
current transmission, but not the end of the entire transmission. See terminator.

The location where an instruction places the data on which it is operating, as
opposed to the location from which data is taken for use in the instruction. The
location from which data is taken is called the source.

Dual in-line package switch, an array of pins in a signal package that is mounted
to a circuit board and is used to set operating parameters.

A data area used to hold only word data. Words in the DM area cannot be
accessed bit by bit.

A word in the DM Area.

A test executed by sending an FINS command between two nodes on commu-
nications networks and used to determine if communications are normal.

Electrically erasable programmable read-only memory; a type of ROM in which
stored data can be erased and reprogrammed. This is accomplished using a
special control lead connected to the EEPROM chip and can be done without
having to remove the EEPROM chip from the device in which it is mounted.
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Glossary

electrical noise

EPROM

error code

Ethernet

Ethernet address

Ethernet card

even parity

event processing
FA

fatal error

FCS

FINS

flag

frame checksum

FTP
function code

header

header code

hexadecimal

host interface

host number

230

Random variations of one or more electrical characteristics such as voltage, cur-
rent, and data, which might interfere with the normal operation of a device.

Erasable programmable read-only memory; a type of ROM in which stored data
can be erased, by ultraviolet light or other means, and reprogrammed.

A numeric code generated to indicate that an error exists, and something about
the nature of the error. Some error codes are generated by the system; others
are defined in the program by the operator.

A hardware local area networking system used for communications.

A physical address assigned to Ethernet hardware.

A card which provides Ethernet capability to the Unit or hardware in which it is
installed.

A communication setting that adjusts the number of ON bits so that it is always
even. See parity.

Processing that is performed in response to an event, e.g., an interrupt signal.
Factory automation.

An error that stops PC operation and requires correction before operation can
continue.

See frame checksum.

Factory Interface Network Service: A protocol that transfers messages between
PCs on any of various OMRON FA networks. Also see CV-mode.

A dedicated bit in memory that is set by the system to indicate some type of oper-
ating status. Some flags, such as the carry flag, can also be set by the operator
or via the program.

The results of exclusive ORing all data within a specified calculation range. The
frame checksum can be calculated on both the sending and receiving end of a
data transfer to confirm that data was transmitted correctly.

File Transfer Protocol: Transfers data in file units to and from Memory Cards.

A number assigned to a ladder-diagram instruction to input and execute it.

The first portion of a command or response in a communications packet. The
header specifies basic information that determines the purpose of the packet.

A code in an instruction that specifies what the instruction is to do.

A number system where all numbers are expressed to the base 16. In a PC all
data is ultimately stored in binary form, however, displays and inputs on Pro-
gramming Devices are often expressed in hexadecimal to simplify operation.
Each group of four binary bits is numerically equivalent to one hexadecimal digit.

An interface that allows communications with a host computer.

The portion of the IP address used to differentiate nodes on an Ethernet net-
work.



Glossary

I/O allocation

I/O delay

I/O refreshing

I/O response time

I/O verification error

I/0O word

IBM PC/AT or compatible

ICMP

initialize

input

input bit
input device

instruction

interface

internode test

interrupt (signal)

IOM (Area)

The process by which the PC assigns certain bits in memory for various func-
tions. This includes pairing I/O bits to 1/0 points on Units.

The delay in time from when a signal is sent to an output to when the status of the
output is actually in effect or the delay in time from when the status of an input
changes until the signal indicating the change in the status is received.

The process of updating output status sent to external devices so that it agrees
with the status of output bits held in memory and of updating input bits in memory
so that they agree with the status of inputs from external devices.

The time required for an output signal to be sent from the PC in response to an
input signal received from an external device.

A error generated by a disagreement between the Units registered in the 1/0
table and the Units actually mounted to the PC.

A word in the CIO area that is allocated to a Unit in the PC System and is used to
hold 1/O status for that Unit.

A computer that has similar architecture to, that is logically compatible with, and
that can run software designed for an IBM PC/AT computer.

Internet Control Message Protocol: Supports [P communications by signalling
errors in data transfers.

Part of the startup process whereby some memory areas are cleared, system
setup is checked, and default values are set.

The signal coming from an external device into the PC. The term input is often
used abstractly or collectively to refer to incoming signals.

A bit in the CIO area that is allocated to hold the status of an input.
An external device that sends signals into the PC System.

A direction given in the program that tells the PC of the action to be carried out,
and the data to be used in carrying out the action. Instructions can be used to
simply turn a bit ON or OFF, or they can perform much more complex actions,
such as converting and/or transferring large blocks of data.

An interface is the conceptual boundary between systems or devices and usu-
ally involves changes in the way the communicated data is represented. Inter-
face devices such as NSBs perform operations like changing the coding, format,
or speed of the data.

A test executed via data area settings between two nodes on communications
networks and used to determine if communications are normal.

A signal that stops normal program execution and causes a subroutine to be run
or other processing to take place.

A collective memory area containing all of the memory areas that can be
accessed by bit, including timer and counter Completion Flags. The IOM Area
includes all memory area memory addresses between 0000 and OFFF.

Internet Protocol: Transfers datagrams to target nodes using IP addresses.
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Glossary

IP address

LAN
LED

leftmost (bit/word)

link

load

local

local area network

local network table

local node

master

master number

megabyte
memory area
memory card

network address

network number

Network Service Board

Network Service Unit

network support table
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An address assigned to the Ethernet Unit as a node in an Ethernet network. The
IP address consists of a network number, possibly a subnet number, and a host
number.

An acronym for local area network.

Acronym for light-emitting diode; a device used as for indicators or displays.
The highest numbered bits of a group of bits, generally of an entire word, or the
highest numbered words of a group of words. These bits/words are often called
most-significant bits/words.

A hardware or software connection formed between two Units. “Link” can refer
either to a part of the physical connection between two Units or a software con-
nection created to data existing at another location (i.e., data links).

The processes of copying data either from an external device or from a storage
area to an active portion of the system such as a display buffer. Also, an output
device connected to the PC is called a load.

In network communications, the node or device from which communications are
being viewed. See remote.

A network consisting of nodes or positions in a loop arrangement. Each node
can be any one of a number of devices. This kind of network usually operates
over a small area such as a group of offices or a factory floor.

A table that specifies all of the networks that a PC belongs to and the unit num-
bers of the Units connecting the PC to each of these networks.

In network communications, the node from which communications are being
viewed. See remote node.

In a SYSMAC NET Link System, a Unit specified to manage network commu-
nications.

A number assigned to a master in a SYSMAC NET Link System. This number is
different from the unit number.

A unit of storage equal to one million bytes.
Any of the areas in the PC used to hold data or programs.
A data storage media similar to a floppy disk.

An address set in routing tables and used to differentiate OMRON networks for
FINS communications.

The portion of the IP address used to differentiate networks.

A device with an interface to connect devices other than PCs to a SYSMAC NET
Link System.

A Unit that provides two interfaces to connect peripheral devices to a SYSMAC
NET Link System.

Tables of settings used to establish operating parameters for SYSMAC LINK
and SYSMAC NET Link Systems.
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node

node number

noise interference

nonfatal error

NSB
NSU

octal

odd parity

OFF

OFF delay

offset

ON

ON delay

operand

operating error

optical communications

output

output signal

One of the positions in a LAN. Each node incorporates a device that can commu-
nicate with the devices at all of the other nodes. The device at a node is identified
by the node number.

An address used to differentiate nodes (including Ethernet Units) on OMRON
networks for FINS protocol. The node number of a CV-series PC is called the
“unit number” in the PC Setup.

Disturbances in signals caused by electrical noise.

A hardware or software error that produces a warning but does not stop the PC
from operating.

An acronym for Network Service Board.
An acronym for Network Service Unit.

A number system where all numbers are expressed in base 8, i.e., numbers are
written using only numerals 0 through 7.

A communications setting that adjusts the number of ON bits so that it is always
odd. See parity.

The status of an input or output when a signal is said not to be present. The OFF
state is generally represented by a low voltage or by non-conductivity, but can be
defined as the opposite of either.

The delay between the time when a signal is switched OFF (e.g., by an input
device or PC) and the time when the signal reaches a state readable as an OFF
signal (i.e., as no signal) by a receiving party (e.g., output device or PC).

A positive or negative value added to a base value such as an address to specify
a desired value.

The status of an input or output when a signal is said to be present. The ON state
is generally represented by a high voltage or by conductivity, but can be defined
as the opposite of either.

The delay between the time when an ON signal is initiated (e.g., by an input
device or PC) and the time when the signal reaches a state readable as an ON
signal by a receiving party (e.g., output device or PC).

The values designated as the data to be used for an instruction. An operand can
be input as a constant expressing the actual numeric value to be used or as an
address to express the location in memory of the data to be used.

An error that occurs during actual PC operation as opposed to an initialization
error, which occurs before actual operations can begin.

A communications method in which signals are sent over optical fiber cable to
prevent noise interference and increase transmission distance.

The signal sent from the PC to an external device. The term output is often used
abstractly or collectively to refer to outgoing signals.

A signal being sent to an external device. Generally an output signal is said to

exist when, for example, a connection point goes from low to high voltage or from
a nonconductive to a conductive state.
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overflow

overwrite

parity

parity check
PC

PC card

PC Card Unit

PC Setup

Peripheral Device

peripheral servicing

present value

Programmable Controller

Programming Device

PROM

PROM Writer

prompt
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The state where the capacity of a data storage location has been exceeded.
Changing the content of a memory location so that the previous content is lost.

Adjustment of the number of ON bits in a word or other unit of data so that the
total is always an even number or always an odd number. Parity is generally
used to check the accuracy of data after being transmitted by confirming that the
number of ON bits is still even or still odd.

Checking parity to ensure that transmitted data has not been corrupted.
An acronym for Programmable Controller.

Memory card used with the PC Card Unit. PCMCIA 2.1-compliant PC cards
and/or memory cards on the market, such as SRAM, ATA, and FLASH memory
cards, can be used.

This Unit provides various functions for using PC cards with SYSMAC C200HX/
HG/HE Programmable Controllers. CIO, DM, and EM data (but not the user pro-
gram) can be loaded and saved between C200HX/HG/HE Programmable Con-
trollers and Memory Cards inserted in the PC Card Unit.

A group of operating parameters set in the PC from a Programming Device to
control PC operation.

Devices connected to a PC System to aid in system operation. Peripheral
devices include printers, programming devices, external storage media, etc.

Processing signals to and from peripheral devices, including refreshing, com-
munications processing, interrupts, etc.

The current value registered in a device at any instant during its operation. Pres-
ent value is abbreviated as PV. The use of this term is generally restricted to tim-
ers and counters.

A computerized device that can accept inputs from external devices and gener-
ate outputs to external devices according to a program held in memory. Pro-
grammable Controllers are used to automate control of external devices.
Although single-unit Programmable Controllers are available, building-block
Programmable Controllers are constructed from separate components. Such
Programmable Controllers are formed only when enough of these separate
components are assembled to form a functional assembly, i.e., there is no one
individual Unit called a PC.

A Peripheral Device used to input a program into a PC or to alter or monitor a
program already held in the PC. There are dedicated programming devices,
such as Programming Consoles, and there are non-dedicated devices, such as
a host computer.

Programmable read-only memory; a type of ROM into which the program or
data may be written after manufacture, by a customer, but which is fixed from
that time on.

A peripheral device used to write programs and other data into a ROM for per-
manent storage and application.

A message or symbol that appears on a display to request input from the opera-
tor.
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protocol

PV

Rack

RAM

RAS

refresh

relay

remote

remote node

reset

response code

response format

Restart Bit

retrieve

retry

ROM

router

routing table

The parameters and procedures that are standardized to enable two devices to
communicate or to enable a programmer or operator to communicate with a
device.

See present value.

An assembly that forms a functional unit in a Rack PC System. A Rack consists
of a Backplane and the Units mounted to it. These Units include the Power Sup-
ply, CPU, and I/O Units. Racks include CPU Racks, Expansion I/O Racks, and
I/0O Racks. The CPU Rack is the Rack with the CPU mounted to it. An Expansion
I/O Rack is an additional Rack that holds extra I/O Units. An I/O Rack is used in
the C2000H Duplex System, because there is no room for any 1/0O Units on the
CPU Rack in this System.

Random access memory; a data storage media. RAM will not retain data when
power is disconnected.

An acronym for reliability, assurance, safety.

The process of updating output status sent to external devices so that it agrees
with the status of output bits held in memory and of updating input bits in memory
so that they agree with the status of inputs from external devices.

A point in a network through which communications pass to reach another net-
work.

In network communications, the node or device with which communications are
taking place. See local.

In network communications, the node with which communications are taking
place. See local node.

The process of turning a bit or signal OFF or of changing the present value of a
timer or counter to its set value or to zero.

A code sent with the response to a data communications command that speci-
fies how the transmitted data was processed.

A format specifying the data required in a response to a data transmission.
A bit used to restart a Unit mounted to a PC.

The processes of copying data either from an external device or from a storage
area to an active portion of the system such as a display buffer. Also, an output
device connected to the PC is called a load.

The process whereby a device will re-transmit data which has resulted in an
error message from the receiving device.

Read only memory; a type of digital storage that cannot be written to. A ROM
chip is manufactured with its program or data already stored in it and can never
be changed. However, the program or data can be read as many times as
desired.

A device used to connect two networks (i.e., two coaxial cables) in an Ethernet
System.

Tables of setting that specify what networks a device is a member of and what
nodes must be passed through to reach other specific networks. See local net-
work table and relay network table.
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segment

self diagnosis

server

servicing

set

set value

socket

software switch

Special /0 Unit

subnet number

SV

synchronous execution

syntax

syntax error

SYSMAC LINK System

SYSMAC NET Link System

SYSMAC NET Link Unit

system configuration

236

The portion of an Ethernet System that defines one network, i.e., a single coaxial
cable and all nodes connected to it.

A process whereby the system checks its own operation and generates a warn-
ing or error if an abnormality is discovered.

A process or node that provides processing to a client.

The process whereby the PC provides data to or receives data from external
devices or remote I/O Units, or otherwise handles data transactions for Link Sys-
tems.

The process of turning a bit or signal ON.

The value from which a decrementing counter starts counting down or to which
an incrementing counter counts up (i.e., the maximum count), or the time from
which or for which a timer starts timing. Set value is abbreviated SV.

A file structure that serves as an end point for a virtual circuit created for commu-
nications.

See memory switch.

A Unit that is designed for a specific purpose. Special I/O Units include Position
Control Units, High-speed Counter Units, Analog I/O Units, etc.

The portion of the IP address used differentiate subnetworks in an Ethernet net-
work. This address exists only if the user sets a network mask for the IP address
to allocate part of the host number as the subnet number.

Abbreviation for set value.

Execution of programs and servicing operations in which program execution
and servicing are synchronized so that all servicing operations are executed
each time the programs are executed.

The form of a program statement (as opposed to its meaning). For example, the
two statements, LET A=B+Band LET A=B* 2 use different syntaxes, but have
the same meaning.

An error in the way in which a program is written. Syntax errors can include
‘spelling’ mistakes (i.e., a function code that does not exist), mistakes in specify-
ing operands within acceptable parameters (e.g., specifying read-only bits as a
destination), and mistakes in actual application of instructions (e.g., a call to a
subroutine that does not exist).

A communications system used to create data links and enable network com-
munications between PCs.

An optical LAN formed from PCs connected through SYSMAC NET Link Units. A
SYSMAC NET Link System also normally contains nodes interfacing computers
and other peripheral devices. PCs in the SYSMAC NET Link System can pass
data back and forth, receive commands from any interfaced computer, and
share any interfaced peripheral device.

The Unit used to connect PCs to a SYSMAC NET Link System.

The arrangement in which Units in a System are connected. This term refers to
the conceptual arrangement and wiring together of all the devices needed to
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system error

system error message

system setup
target node

TCP

terminator

timer

transceiver

transfer

transmission distance

UbP

UM area

Unit

unit address

unit number

comprise the System. In OMRON terminology, system configuration is used to
describe the arrangement and connection of the Units comprising a Control Sys-
tem that includes one or more PCs.

An error generated by the system, as opposed to one resulting from execution of
an instruction designed to generate an error.

An error message generated by the system, as opposed to one resulting from
execution of an instruction designed to generate a message.

Parameters set to control the operation of the CVSS, CPU Bus Units, etc.
See remote node.

Transmission Control Protocol: Performs communications after establishing a
connection (i.e., a virtual circuit) with the target node to provide a highly reliable
communications method.

1) The code comprising an asterisk and a carriage return (* CR) which indicates
the end of a block of data in communications between devices. Frames within a
multi-frame block are separated by delimiters. 2) Unit in a Link System desig-
nated as the last Unit on the communications line. 3) A device attached to the
end of a network communications line to specify the end of the network.

A location in memory accessed through a TC bit and used to time down from the
timer’s set value. Timers are turned ON and reset according to their execution
conditions.

A physical interface to a network that converts signals.

The process of moving data from one location to another within the PC, or
between the PC and external devices. When data is transferred, generally a
copy of the data is sent to the destination, i.e., the content of the source of the
transfer is not changed.

The distance that a signal can be transmitted.

User Datagram Protocol: Performs datagram communications. Data resends,
priority control, flow control, and other measures to ensure communications reli-
ability are not performed for UDP communications, i.e., there is no way of guar-
anteeing normal communications without programming special measures to do
so into the user’s application program.

The memory area used to hold the active program, i.e., the program that is being
currently executed.

In OMRON PC terminology, the word Unit is capitalized to indicate any product
sold for a PC System. Though most of the names of these products end with the
word Unit, not all do, e.g., a Remote Terminal is referred to in a collective sense
as a Unit. Context generally makes any limitations of this word clear.

A number used to control network communications in FINS protocol. Unit
addresses are computed for Units in various ways, e.g., 10 hex is added to the
unit number to determine the unit address for a CPU Bus Unit.

A number assigned to some Link Units, Special I/0 Units, and CPU Bus Units to
facilitate identification when assigning words or other operating parameters.
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word

word address

word allocation

work bit

work word

write-protect

write protect switch
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A unit of data storage in memory that consists of 16 bits. All data areas consists
of words. Some data areas can be accessed only by words; others, by either
words or bits.

The location in memory where a word of data is stored. A word address must
specify (sometimes by default) the data area and the number of the word that is
being addressed.

The process of assigning 1/0O words and bits in memory to 1/0 Units and termi-
nals in a PC System to create an I/O Table.

A bit that can be used for data calculation or other manipulation in programming,
i.e., a ‘work space’ in memory. Also see work word.

A word that can be used for data calculation or other manipulation in program-
ming, i.e., a ‘work space’ in memory. A large portion of the IR area is always
reserved for work words. Parts of other areas not required for special purposes
may also be used as work words.

A state in which the contents of a storage device can be read but cannot be
altered.

A switch used to write-protect the contents of a storage device, e.g., a floppy
disk. If the hole on the upper left of a floppy disk is open, the information on this
floppy disk cannot be altered.
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communications environment, 84
Numbers |
components, PC Card Unit, 29
10BASE-T network, 81 connector pins, 207
assignments, 207
A PC card interface, 207

serial communications interface, 208

adzlazritheerr,:; card. 81 CPU bus interface connector 1
’ C200HW-CEO011, 38
addresses C200HW-CEO012, 40
FINS communications, 116

remote addr 131 CPU bus interface connector 2

C200HW-CEO11, 38

ATA cards, 49 C200HW-CEOQ12, 40
B CPU bus interface connector 3, C200HW-CEQ012, 40
CSV format, 48
broadcast address, 87 precautions, 62
broadcasting, 72 D
SEND, 106
transmission capacity, 121 DAL, 130
qu Conpection Units, 13 DA2, 130
installing
C200HW-CEOQ11, 38 data areas
C200HW-CEQ12, 40 PC, 107 N
procedures, 22, 23 reading and writing, 116
C datagrams, 117
debugging, 23
CARD MACRO expansion instruction. See CMCR destination nodes, 106
clients, 135 dimensions, PC Card Unit, 206
Closing Flag, 141, 186 DIP s;vitch, 27 .
expansion instructions, 27
CMCR, 51 procedures, 22
command data, 52, 121
control data, 51, 119 DNA, 130
permissible ranges, 120
error, troubleshooting, 201 E

File and Memory Compare, 58

File Read, 55 echo test, 201

File Search, 60 error log, 200

File Write, 53

format, 51 error messages, 172

function code allocation, 27 Ethernet, 84

Instruction Enabled Flag, 107, 121 connecting, 81

Instruction Error Flag, 107, 121 system configuration, 6, 82

procedures, 22

response codes, 53, 122 Etg?jm?ef agr;is
response data, 52 nsalling, 78
sample program, 63 %
models, 16, 76
SR 237, 122 ODI driver, 85
SR 252, 122 ing.
removing, 80

SR-related words and bits, 52

comma separated value format. See CSV Ethernet Set, 7, 12

communications methods, 7, 72

command codes, 129 plates, 13
Communications Boards, 15 precautlcl)gs, 13
mounting, 26 SCrews,
procedures, 22 expansion instruction, 28
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F_ H MEMORY AREA READ, 165

MEMORY AREA WRITE, 166
MULTIPLE FORCED STATUS READ, 175
MULTIPLE MEMORY AREA READ, 167
PROGRAM AREA READ, 168
PROGRAM AREA WRITE, 169

File and Memory Compare, CMCR

command data, 58

control data, 58

e ope oo, 50 RUN, 169

response data, 59 STOR, 170

settings and results, 59 FINS commands, PC Card Unit

. BROADCAST TEST DATA SEND, 178

File Read, g'\é'afR 5 BROADCAST TEST RESULTS READ, 178

w“:m?ré ” 5315 CONTROLLER DATA READ, 177

con rol 557” ERROR LOG CLEAR, 180

examplé, ERROR LOG READ, 179

response codes, 56

response data, 56 FILE COPY, 182

: FILE DELETE, 182
settings and results, 57 FILE NAME CHANGE, 183

File Search, CMCR INTERNODE ECHO TEST, 177
command data, 60 SINGLE FILE READ, 180
control data, 60 SINGLE FILE READ WITH COMMAS, 183
example, 61 SINGLE FILE WRITE, 181
response codes, 61 SINGLE FILEWRITE WITH COMMAS, 184

response data, 61

setting and results, 61 FINS communications, 116

commands from hosts, 129

File Write, CMCR program examples, 128
command data, 54 remote addresses, 131
control data, 53 FINS header, 129
example, 55
response codes, 54 flags, 107, 121
response data, 54 Instruction Enabled Flag, 107, 121
setting and results, 55 ON/OFF timing, 109, 123

Instruction Error Flag, 107, 121

files, precadtions, 62 ON/OFF timing, 109, 123

Fl ';lj;r FLASH cards, 49
converting to I P addresses, 86 format
converting to | P addresses with setup software, 96 CMCR, 51
commands memory cards, pin settings, 33, 49

C200HX/HG/HE CPU response codes list, 209

data formats, 124, 164

memory areas, 126, 165

parameters, 124, 164

PC Card Unit response codes list, 215 fragmentation, data, 136

response code list, 126
from another node, 119

formatting, memory cards
error troubleshooting, 201
pin settings, 34, 50

front cover, opening, 31

ladder program, 117 function code, allocating/reading, Programming Console, 28
routing tables gateway addresses, 87
local network table, 86, 98 setup software, 99
relay network table, 86, 99
setup software, 98 GCNT, 130
FINS commands, C200HX/HG/HE, ERROR LOG READ, 200 host link cable, 16
FINS commands, C200HX/HG/HE CPU host names, 85
CLOCK READ, 172 HOSTSfile, 85
CLOCK WRITE, 173 hosts, command/response formats, 129
CONTROLLER DATA READ, 170 .
CONTROLLER STATUS READ, 171 H%StTSf”ft' 8 o
ERROR CLEAR, 173 up software,
FORCED SET/RESET, 174 hub, 16
FORCED SET/RESET CANCEL, 175 connecting, 81
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1/0O bus connector, 30
ICF, 130

indicators, 30
startup, checking, 44

|P addresses, 84
classes, 84
converting from FINS format, 86
setup software, 96
setup software, 92

|P router, 87
KEEP ALIVE, 87
ladder program, FINS communications, 117

local network table, 86
setup software, 98

MAU, 6
Media Attachment Unit. See MAU
memory card formatting mode, pin settings, 50

memory cards, 42, 49

format

DOS FAT, 49

MS-FLASH, 49

pin settings, 49

setting, 33
formatting, 34

error troubleshooting, 201

pin settings, 50
functions, 7
mounting, 42
procedures, 22, 23
removing, 43
startup, checking, 44

models, list, 203
mounting, PC Card Unit, 35

with SYSMAC LINK Unit or SYSMAC NET Link Unit, 37
without SYSMAC LINK Unit or SYSMAC NET Link Unit,

36
MRES, 209

N-O

networks, general, 116

nodes, 85
destination, specifying, 106
host names, 85

node-to-node data transfer, 72
SEND and RECV, 106

ODI driver, 76, 85
setup software, 93

Open Flag, 141, 186
Opening Flag, 141, 186

operating level, setting, 35
operations, basic flow, 22, 70

P

packet size, 87
PC, 106

communications, specifications, 106

PC card interface, connector pin assignments, 207
PC Card Unit, 6, 10

connecting to personal computer, 82
functions, 6

plates, 11

precautions, 11

screws, 11

PC cards, dots, 42, 77
PC interface

Host Link (SYSMAC LINK), 226
peripheral bus (SYSMAC LINK), 226

PC modes, 171
PCMCIA 2.1, 48

personal computers

connecting to PC Card Unit, 82
setup, 82

PING, echo test, 201
PING command, 201

plates

Ethernet Set, 13

PC Card Unit, 11
port numbers, sockets, 136
precautions

Ethernet Set, 13

files, 62

general, xiii

PC Card Unit, 11

UDP/IP protocoal, 117

Programmable Controller. See PC
Programming Console, 28

R

Receiving Flag, 141, 186
RECV, 7, 106, 111

control data, 112
settings, 113
data areas, 107
format, 111
Instruction Enabled Flag, 107, 121
Instruction Error Flag, 107, 121
response codes, 108, 122
SR 237, 108, 122
SR 252, 108, 122
time out, 201

relay network table, 86

setup software, 99

response codes, 108, 122, 215

C200HX/HG/HE CPU, 209

format, 129

restrictions
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mounting
SYSMAC LINK Unit, 23, 36, 37
SYSMAC NET Link Unit, 23, 36, 37
personal computers, 82

Results Storage Error Flag, 141, 186
RSV, 130

S

SA1, 130
SA2, 130

Screws
Ethernet Set, 13
PC Card Unit, 11

SEND, 7, 106, 109
control data, 110
settings, 111
data areas, 107
format, 109
Instruction Enabled Flag, 107, 121
Instruction Error Flag, 107, 121
response codes, 108, 122
SR 237, 108, 122
SR 252, 108, 122
time out, 201

Send/Receive packet, 87
Sending Flag, 141, 186

serial communications interface, connector pin assignments,
208

servers, 135

setup procedures, 22, 70
personal computers, 82

setup software, 88
address conversion table, 96
exiting, 92
FINS, routing tables, 98
gateway addresses, 99
HOSTSfile, 94
P addresses, 92
ODI driver, 93
preset Items, 89
starting, 91
subnet mask, 92

SID, 130

sots, PC cards, 42, 77

SNA, 130

socket, 8, 73

Socket Classification Flag, 141, 186

sockets, 134
closing
TCP, 195
UDP, 190
ladder diagram examples, 146, 154
opening, 135
TCP, 191, 192
UDP, 187
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port numbers, 136
precautions, 145
receiving data
TCPR, 193
UDP, 188
sending data
TCPR, 194
UDP, 189
timing charts, 143

specifications, PC Card Unit, 205

SR 237, 108, 122

SR 252, 108, 122

SR hits, startup, checking, 44

SRAM cards, 49

SSS. See SYSMAC Support Software
startup, procedure, PC Card Unit, 44
startup mode, 33

subnet mask, 85
setup software, 92

SYSMAC LINK, 116
SYSMAC NET, 116
SYSMAC Support Software, 28

system configuration
basic, 5
Ethernet, 6

system switch, 31, 32
functions, 32
startup, checking, 44

T

TCPR, 8,73
See also sockets
precautions, 136

TCP CLOSE REQUEST, 195

TCP OPEN REQUEST (ACTIVE), 192
TCP OPEN REQUEST (PASSIVE), 191
TCP RECEIVE REQUEST, 193

TCP SEND REQUEST, 194

timing, socket communications, 143
Transmission Control Protocol. See TCP
troubleshooting, echo test, 201

U

UDP 8, 73
See also sockets
precautions, 137

UDP CLOSE REQUEST, 190
UDP OPEN REQUEST, 187

UDP RECEIVE REQUEST, 188
UDP SEND REQUEST, 189
UDP/IP communications, 117
User Datagram Program. See UDP
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END USER LICENSE AGREEMENT

IMPORTANT — READ CAREFULLY BEFORE USING THE EMBEDDED SYSTEM WHICH CONTAINS MICROSOFT SOFTWARE. By using
the embedded system containing software, you indicate your acceptance of the following Software License Agreement.

SOFTWARE LICENSE AGREEMENT
(Embedded Products)

This software license agreement, including the Warranty and Special Provisions set forth in the appendix or separate booklet included in this
package, is a legal agreement between you (either an individual or an entity, hereinafter “End User”) and the manufacturer (“Embedded System
Manufacturer”) of the embedded system containing software product. By using the embedded system on which software program(s) have
been preinstalled (“SOFTWARE"), you are agreeing to be bound by the terms of the agreement.

1. GRANT OF LICENSE. This License Agreement permits you to use the Microsoft SOFTWARE as preinstalled on the embedded
system.
2. INTELLECTUAL PROPERTY. ISA CONTROL UNIT / PC CARD UNIT contains intellectual property, i.e. software programs, that

is licensed for the end user customer’s use (hereinafter “End User”). This is not a sale of such intellectual property. The End User shall not
copy, disassemble, reverse engineer, or decompile the software program.

3. COPYRIGHT. The SOFTWARE is owned by Microsoft Corporation or its suppliers and is protected by United States copyright laws
and international treaty provisions and all other applicable national laws. Therefore, you must treat the SOFTWARE like any other copyrighted
material (e.g., a book or musical recording).

4. U.S. GOVERNMENT RESTRICTED RIGHTS. The SOFTWARE and documentation are provided with RESTRICTED RIGHTS.
Use, duplication, or disclosure by the United States Government is subject to restrictions as set forth in subparagraph (c)(1)(ii) of The Rights
in Technical Data and Computer Software clause at DFARS 252.227-7013 or subparagraphs (c)(1) and (2) of the Commercial Computer Soft-
ware -- Restricted Rights at 48 CFR 52.227-19, as applicable. Manufacturer is Microsoft Corporation/One Microsoft Way/Redmond, WA
98052-6399.

Please see the Warranty and Special Provisions for information concerning governing law.

Product support for the SOFTWARE is not provided by Microsoft Corporation or its subsidiaries. For product support, please refer to Embedded
System Manufacturer’s support number provided in the documentation for the embedded system. Should you have any questions concerning
this Agreement, or if you desire to contact Embedded System Manufacturer for any other reason, please refer to the address provided in the
documentation for your embedded system.

FOR THE LIMITED WARRANTY AND SPECIAL PROVISIONS PERTAINING TO YOUR COUNTRY, PLEASE REFER TO EMBEDDED
SYSTEM DOCUMENTATION OR THE WARRANTY AND SPECIAL PROVISIONS BOOKLET INCLUDED IN THIS PACKAGE.

APPENDIX
WARRANTY AND SPECIAL PROVISIONS

LIMITED WARRANTY

LIMITED WARRANTY. Embedded System Manufacturer warrants that (a) the SOFTWARE will perform substantially in accordance with
the accompanying written materials for a period of ninety (90) days from the date of receipt. Any implied warranties on the SOFTWARE are
limited to ninety (90) days. Some states/jurisdictions do not allow limitations on duration of an implied warranty, so the above limitation may
not apply to you.

CUSTOMER REMEDIES. Embedded System Manufacturer’s and its suppliers’ entire liability and your exclusive remedy shall be, at
Embedded System Manufacturer’s option, either (a) return of the price paid, or (b) repair or replacement of the SOFTWARE that does not meet
the above Limited Warranty and which is returned to Embedded System Manufacturer with a copy of your receipt. This Limited Warranty is
void if failure of the SOFTWARE has resulted from accident, abuse, or misapplication. Any replacement SOFTWARE will be warranted for
the remainder of the original warranty period or thirty (30) days, whichever is longer.

NO OTHER WARRANTIES. THE MICROSOFT SOFTWARE PROGRAMS ARE PROVIDED TO THE END USER “AS IS” WITHOUT
WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, WARRANTIES OF MERCHANT-
ABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK OF THE QUALITY AND PERFORMANCE OF THE SOFT-
WARE PROGRAM IS WITH YOU.

NO LIABILITY FOR CONSEQUENTIAL DAMAGES. EMBEDDED MANUFACTURER'’S SUPPLIERS SHALL NOT BE HELD TO ANY
LIABILITY FOR ANY DAMAGES SUFFERED OF INCURRED BY THE END USER (INCLUDING, BUT NOT LIMITED TO, GENERAL, SPE-
CIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES INCLUDING DAMAGES FOR LOSS OF BUSINESS PROFITS, BUSINESS INTER-
RUPTION, LOSS OF BUSINESS INFORMATION AND THE LIKE), ARISING FROM OR IN CONNECTION WITH THE DELIVERY, USE OR
PERFORMANCE OF THE SOFTWARE PROGRAM.

SPECIAL PROVISIONS

This Software License Agreement and Warranty are governed by the laws of the State of Washington, U.S.A.
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