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Manual Contents

This manual describes the specifications and applications of the SA85 Network Adapter used for the ME-
MOBUS PLUS industrial communications systems for GL120 and GL130 PLCs.

Please read this manual carefully and be sure you understand the information provided before attempting to
use the MEMOBUS PLUS SA85 Network Adapter.

Visual Aids

The following aids are used to indicate certain types of information for easier reference.
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IMPORTANT

<4EXAMFLED
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» SUMMARY

Note

NOTICE

Indicates references for additional information.

Indicates important information that should be memorized.
Indicates application examples.
indicates supplemental information.

Indicates a summary of the important points of explanations.

Indicates inputs, operations, and other information required for correct operation
but that will not cause damage to the device.

Indicates definitions of terms used in the manual.

The following conventions are used to indicate precautions in this manual. Failure to heed precautions
provided in this manual can result in injury to people or damage to the products.

&WARNING Indicates precautions that, if not heeded, could possibly result in loss of life or

&Caution

©Yaskawa, 1996

serious injury.

Indicates precautions that, if not heeded, could result in relatively serious or minor
injury, damage to the product, or faulty operation.

All rights reserved. No partof 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 permission of
Yaskawa. No patent liability is assumed with respect to the use of the information contained herein. Moreover, because
Yaskawa 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, Yaskawa assumes
no responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the
information contained in this publication.
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Introduction and Precautions

This chapter gives precautions and warnings concerning the use of
this product and the manual. You must read this chapter before
reading the rest of the manual or using the product.

1.1 Ovel'VieWOfManual.-----.--------.. ----- 1'2
1.2 Precautions LK BN BN IO B R R BN B B B B BN O BE BRI N A ] 1-3
1.2.1  SafetyPrecautions ..............cocoovviinnn... 1-3
1.22  Installation Precautions ................cccvuunnnn 14
123 Winng Precattions . .. .cooiiviiiiecnnnenennianes 1-4
1.2.4  Application Safety Precautions ................... 1-5
125 Maintenante . .....ooivvnnniiirennecaannananan 1-6
1.3 UsingthisManual ...........cco00vevunnes 1-7
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Introduction and Precautions

1.1 Overview of Man'ual

« This manual describes how to install and use the SA85 Network Adapter. The SA85 Net-
work Adapter is supplied by Modicon, U.S., through a technical coorperation between Yas-
kawa and Modicon. :

» This manual describes the functions and specifications of the SA85 Network Adapter used
for MEMOBUS PLUS communications.

» Read this manual carefully to ensure the proper use of the SA85. Also, keep this manualina
safe place so that it can be used whenever necessary.

» This manual is applicable to the following model of the SAS5.
Meodel: JAMSC-120NOM21120

» Refer 1o the following manuals for other information on the MEMOBUS PLUS.

Manual Manual number Contents
MEMOCON GL120, GL130 |e SIEZ-C825-70.5 : Describes the functions,
MEMOBUS PLUS Basics specifications, and
User's Manual . | application procedures for
. . the MEMOBUS PLUS.
MEMOCON GL120, GL130 |e SIEZ-C825-70.7 . Describes the BMB5&
MEMOBUS PLUS " - ) Bridge/Multiplexer for the
BMBS5 Bridge/Multiplexer - MEMGCBUS PLUS.

User's Manual . : .

» Thoroughly check the specifications and conditions or restrictions of the product before
use.



1.2 Precautions

1.2 Precautions

product. You must read this section first before reading the remainder of the

This section outlines general precautions that apply to using this manuat and the
manual.

1.21 Safety Precautions .............ciiioiiiir it iiairaenaans 1-3
1.2.2 Installation Precautions ..........ccoiviiinnerrroerionnransaenccnses 1-4
123 WiNNgPrecautions .........oivivitiieiinnrierrnrnanacnannaaanaans 1-4
1.2.4 Application Safety Precautions ..........ccoviiiiiiiiiiniiiiiinnans 1-5
1.25 Mainenance .........iiiiiniiiiiiiiritriiiinctisaaraiaarreaianes 1-6

1.2.1 Safety Precautions

« MEMOCON was not designed or manufactured for use in devices or systems that concern
people’s lives. Users who intend to use the product described in this manual for special pur-
poses such as devices or systems relating to transportation, medical, space aviation, atom-

ic power control, or underwater use must contact Yaskawa Electric Corporation before-
hand.

» This product has been manufactured under strict quality control guidelines. However, if this
product is to be installed in any location in which a failure of MEMOCON involves a life and
death situation or in a facility where failure may cause a serious accident, safety devices
MUST be instailed to minimize the likelihood of any accident.

» The drawings and photographs presented in this manual are typical examples and may not
match the product you received.

¢ This manual is subject to change due to product improvement, specification modification,
and manual improvement. When this manual is revised, the manual code is updated and
the new manual is published as a next edition. The edition number appears on the front and
back covers.

« [f the manual must be ordered due to loss or damage, inform your nearest Yaskawa repre-
sentative or one of the offices listed on the back of this manual.

« |f any of the nameplates mounted in the product becomes illegible or damaged, order the
nameplates from your nearest Yaskawa representative or one of the offices listed on the
back of this manual.

» Yaskawa will not take responsibility for the results of unauthorized modifications of this
product. Yaskawa shall not be liable for any damages or troubles resulting from unautho-
rized modification.

—1-3



Introduction and Precautions
1.2.2 Installation Precautions

1.2.2 Installation Precautions

' & Caution

& Caution

~ Abide by the following precautions when installing MEMOCON éystems.

The installation environment must meet the environmental conditions given in the product
catalog and manuals. Using the MEMOCON in environments subject to high temperatures,
high humidity, excessive dust, corrosive gases, vibration, or shock can lead to electrical
shock, fire, or faulty operation. Do not use the MEMOCON in the following locations. Refer to
section 3.10 SA85 Specifications.

« Locations subject to direct sunlight or ambient temperatures not between 0 and 60°C.

« Locations subject to relative humidity in excess of 895%, rapid changes in humidity, or
condensation. ’

« Locations subject to corrosive or flammable gas.

« Locations that would subject the personal 60mpufer with SA85 to direct vibration or
shock. . . ‘ :

- -

" Locations subject to contact with water, ol chemicals, etc. _

Install the MEMOCON as described in this product manual. Ir_nprbper installation can cause
product failure, malfunctions, or Modules or other components to fall off. Refer to section 3.6
Installing the SA85 Board. .

1.2.3 Wiring Precautions

& Caution

&Caution

/N\WARNING

Note

Note

Always connect a power supply that meets the specifications. Refer to section 3.70 SA85
Specifications. Connecting an inappropriate power supply can cause fires.

. Wiring must be performed by qualified personnel. Mistakes in wiring can cause fires, product

failure, or malfunctions.

Always use a protective grounding terminal with a ground resistance of 100 Q or less.
Otherwise, electrical shock or malfunctions may result.

Insert the interface cables properly.

Insert the connectors of the various interface cables that are to be connected to the MEMO-
BUS PLUS communication line and secure them properly. If the connectors are not inserted
properly, the GL120 or GL130 may fail to operate properly.

Take noise prevention measures for the power supply.

—1-4 —



1.2 Precautions

If noise is transmitted from the extemal power supply, install an isolation transformer or noise
filterto prevent noise from being transmitted. If noise prevention measures for the power sup-
ply are insufficient, the GL120 or GL130 and the personal computer may fail to operate prop-
erly.

Note Select, separate, and lay external cables correctly.

Note the following items when selecting the 1/0 signal lines {external cables) to connect the
GL120 or GL130 to external devices.

» Mechanical strength

« Noise immunity
¢ Wiring distance
« Signal voltage, etc.

Always separate the I/O signal lines inside and outside the control panet from the power lines
to prevent noise from being transmitted from the power lines. if the I/O sighallines and power
lines are not separated properly, malfunctions may resuit.

Example: Separating VO Signal Lines from External Cables

Steel separator

Power General Digital O Analog /O Puise in-
circuit control cir-| | signal signal put signal
cables cuit cables cables cables cables
o000 cooo cCOoo 0000 oocoo

1.2.4 Application Safety Precautions

External Interlocks for the MEMOCON

Externally connect an interlock to the MEMOCON if there is any chance that MEMOCON
failure could result in bodily harm as well as equipment or accessory damage.

/N\WARNING Do not touch any module terminals when the system power is ON. There s a risk of electrical
shock.

&WARNlNG Externally connect an emergency stop, interlock circuits, and other safety switches to the
MEMOCON. Otherwise, MEMOCON failure may damage the equipment or cause an
accident.

—1-5 e



Introduction and Precautions :
g e ———
1.2.5 Maintenance
An example for recuprocat operation for forward and reverse motor operation is shown
below. ’ :

An interlock circuit is generally written into the MEMOCON ladder logic program to en-
sure thatforward and reverse signals are not simultaneously output. Atthe same time, an
external interlock circuit must be provided using the auxiliary contacts of magnetic con-
tactors for the same purpose.

CPU Modute _ Output Module

Ladder logic R F oL
aompmp-ro;'am’um: """""_Q_.I_Q v, Y Q_x_Q-'
. | « interlock mechanism L . Overcurrent
; that prevents forward, ——e "
+ and reverse signals , F .°"“-.R - relay contact
» from being output §i=, | - -~
Y ] - e g—— I
L B
-Interlock circuit using the auxiliary
contacts of magnetic contactors -
;‘_‘l‘\_f_/v\ JT(FM rotation) O L Induction motor
1 ' '
TN 1l
1l
TN i
I

'{.2.5 Maintenance

/N\WARNING Do not attempt to disassemble or.modify the MEMOCON in any way. Doing so can cause
fires, product failure, or malfunctions.
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1.3 Using this Manual

1.3 Using this Manual

This manual is written for those who already have a basic knowledge of MEMOCON PiCs.
We recommend reading the MEMOCON GL 120, GL 130 Hardware User’s Manualbefore at-
tempting to read this manual.

* Meaning of Basic Terms

In this manual, the following terms indicate the meanings as described below, unless
otherwise specified.

» SA85 = SA85 Network Adapter

« PLC = Programmable (Logic) Controller

¢ PP = Programming Panel

« GL120, GL130 = MEMOCON GL120, GL130

+ Description of Technical Terms

The bold technical terms in this manual are briefly explained in the Glossary provided at
the bottom of the page. An example is shown below.

“ ngmsj Glossary

The following types of terms are described.
» Specific sequence control terms required for explanation of functions.
» Terms that are specific to programmable controllers and electronic devices.

—17—



MEMOBUS PLUS Network
Overview

This chapter outlines the MEMOBUS PLUS network.

2.1 MEMOBUS PLUS SAS85 Network Adapter... 2-2

2.1.1 Software .. ... e 2-2
212 READMEFile READMEDOC) ................. 2-2
213  Sample Programs .......covvenrernrerenaanenas 2-2

2.2 Overview of MEMOBUS PLUS Network .... 2-3
2.3 SAS85 Network Adapter .......oc00v0vvenee 24

24 MEMOBUS PLUS Communications Method . 2-5

241 MEMOBUSPLUS RoutingPaths ................. 25
242  Routing Paths for GL120 and GLI130PLCs ......... 2-6
243  Routing Path for SA85 Network Adapters .......... 2-6
244  Routing Path for BM85 Bridge/Multiplexer ......... 2-6

2.5 MEMOBUS PLUS Communications

Processing ....ocoveeeerecasesccsnnannsss 2-7
2.5.1 PathTypes ....oovvieirineiiiiaeennnneieans 2-7
252 NumberofPaths ... .........coiiiiiiiiiian. 2-8
253 Quening ... i i 2-8

2-6 MEMOBUSCommands'....'.....l......- 2.9

2.7 Overview of Programs Provided ............ 2-11
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MEMOBUS PLUS Network Overview
L
2.1.1 Software

‘2.1 MEMOBUS PLUS SA85 Network Adapter

% This section describes the software contained in the enclosed floppy disks.

211 Software .................. T I 2.2

2.1.2 README File {(README.DOC) .............c..vvuun. et 2-2
2.1.3 Sample Programs ................................................ 2-2

This section describes the functlons and installation method of the MEMOBUS PLUS Net-
work Adapter.

The MEMOBUS PLUS SA85 Network Adapter (Model:JAMSC-120NOM21120) must be
installed in an IBM PC/AT or compatible computer (host computer) It functions as a node on
the MEMOBUS PLUS network.

The SA85 Network Adapter must be installed in an expansion slot in the IBM PC/AT or com-
patible computer (host computer). Upto two SA85 Network Adapters can be installed in each
host computer. .

2.1.1 Software

1) The SA85 Board is provided with 5-inch and 3.5-inch floppy disks.
2) The contents of the floppy disks are as follows:

« A DOS device driver. This driver must be set up according to the host computer’s envi-
ronment.

« AMEMOBUS PLUS network library written in C language.

» Network Diagnostic Utility Software. This soﬂwére is used to monitor network status,
such as active status or error status.

. Sarﬁple programs. These programs write and read data to/from each node on the ME-
MOBUS PLUS network (source programs and executable programs included).

PACKING.LST is a file that contains a list of all programs.

2.1.2 README File (README DOC)

1) The README me contains the revision history of the Network Device Driver. Read this
file before installing the Device Driver.

. X, Y



2.1 MEMOBUS PLUS SA85 Network Adapter

2) Use the MS-DOS TYPE command to display the file or the PRINT command to print it. A
general-purpose text editor can also be used to access the file.

2.1.3 Sample Programs

The enclosed floppy disk contains the library (NETLIB.C) written in C language and the sam-
ple programs, including their source codes. Print the sample programs and refer to them
when writing application programs.
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MEMOBUS PLUS Network Overview

2.2 Overview of MEMOBUS PLUS Network

J This section describes the MEMOBUS PLUS network.

The MEMOBUS PLUS network transfers the right to send (called a “token™) to each node in
the order of preset node addresses. The SA85 Network Adapter serves as a node on the ME-
MOBUS PLUS network. The host computer (personal computer) in which the SA8S is
installed can send and receive ordinary data, collect network status information, and send
and receive global data. ) '

Figure 2.1 shows an example of a MEMOBUS PLUS network configuration.

Node Node Node
Host )
computer GL120| - GL120 GL120
SAB5 :
A SRS ORE" A
Network 1
Node #05 Node
Bridge
GL120 Plus GL120
Another node . #6 ‘ #7 ﬁggg‘ :rr
or another - o ancther
network % g - M " network
vig a Network 2 ) via a
bridge Node #20 Node bridgs
GL120 Brdge GL120
]7< #11 [ - ! [ f 2

Network 3

Figure 2.1
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2.3 SA85 Network Adapter

2.3 SA85 Network Adapter

| This section describes the SA85 Network Adapter.

Network Adapter Application

1) The MEMOBUS PLUS SA85 Network Adapteris installed in an IBM PC/AT or compatible
computer. The SA85 Board is a half-size board that can be installed on an eight-bit ex-
pansion bus {ISA bus} of an expansion slot ina personal computer. The SA85is provided
with a Modicon-supplied MEMOBUS PLUS communications driver and a network library
written in C language.

2) Network adapter applications are brietly explained below.

a) Data can be read from and written to each node on the network through the user ap-
plication running on the host computer.

b) Data can also be read from and written to each node on another network through a
bridge.

c) Network Adapter applications allow the user to program each node, collect status in-
formation, and write and read global data.

d) Typical applications inctude the following:
{1) Remote control, monitoring, and checking
(2) Program loading and saving
(3) Ladder program testing and debugging

(4) Network diagnostics

TER: Msi Application

A generic name of programs written and run by users
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MEMOBUS PLUS Network Overview
_

2.4.1 MEMOBUS PLUS Routing Paths

2.4 MEMOBUS PLUS Communications.Methed

I This section describes how to specify MEMOBUS PLUS communications paths.

241 MEMOBUS PLUS Routing Paths . ..........ccvieireeeeannaeannns.. 2-5

242 Routing Paths for GL120and GL130PLCs .........covviiiennnnn.. 26
243 Routing Path for SAB5 Network Adapters ...............ccooiiiinat, 2-6
2.4.4 Routing Path for BM85 Bridge/Multiplexer ........ ERR LRI T 2-6

2 4 1 MEMOBUS PLUS Routmg Paths

The SA85 serves as a master station on the MEMOBUS PLUS network A unigue node ad-
dress (1 to 64) is assigned to each node. Multiple networks can be connected via bridges.

1A 5-byte routing path field is used to specify the address of each node.

2) The destlnat[on address viewed from the local node is specmed inthe MEMOBUS PLUS
message frame as a routing path. The 5-byte routing path field aliows the user to specify
the address of a destination node on up to the fourth network viewed from the local node
and counting the local network as the first network.

3) The bytes specified inthe routing path field depend on the device connected. An example
is shown below.

Message frame
— Routing path  —
Start End
Routing addrass 1
Routing address 2 —— Example: Routing address 1=25
. 2=20
Routing address 3 3=12
" 4=0
Routing addrass 4 5=0
Routing address 5
Figure 2.2

Figure 2.2 shows an example of a routing path specified for three networks connected via
two bridges (see Figure 2.1). in this path, the message is first transferred to the bridge
with node address 25 that is connected to the first network (i.e., the local network). Then,
the message is transferred from the above bridge to the bridge with node address 20 that
resides on the second network. Finally, the message is transferred from the bridge to the
controller with node address 12 thatis connected to the third network. The 0's specified in
the fourth and fifth bytes indicates the end of the routing path.
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2.4 MEMOBRBUS PLUS Communications Method

- ot e

4) The bytes specified in the routing path field have different meanings depending on the
type of the device specified as the message destination. The routing paths of various de-
vice types are outlined in the following manual. Refer to the following manual for details
on routing paths:

MEMOCON GL 120, GL130 MEMOBUS PLUS Basics User's Manual (SIEZ-C825-70.5)

2.4.2 Routing Paths for GL120 and GL130 PLCs

For the GL120 or GL130, the last nonzero byte in the routing path field is the node address (1
to 64) of the controller. If, for example, the routing path is 5.0.0.0.0, *5” is the node address of
the controller on the network.

2.4.3 Routing Path for SA85 Network Adapters

For the SA85 Network Adapters, two bytes are used as the routing path. The second to last
nonzero byte is used as the node address (1 to 64) of the Network Adapter. The last nonzero
byte is the number (1 to 8) of the internal path or task to which the message is to be assigned.

2.4.4 Routing Path for BM85 Bridge/Multiplexer

1) For the BM85 Bridge/Multipiexer, the bytes specified in the routing path field differ ac-
cording to the connection mode of slave devices connected to the serial porton the Multi-
plexer. Either one slave device or a network consisting of multiple slave devices can be
connected to the Multiplexer.

2) When only one siave device is connected to the seriat port on the Multiplexer, two byles
are used to specify the routing path of the device. The second to last nonzero byte is used
as the node address (1 to 64) of the Multiplexer. The last nonzero byte is the port number
(1o 4) of the Multiplexer to which the slave device is connected. If, for example, the node
address of the BM85 is 25, 25.1.0.0.0is the routing path to the slave device connected to
port 1 on the Muttiplexer.

3) When a network consisting of muttiple slave devices is connected to the serial porton the
Multiplexer, three bytes are used to specify the routing path of the device. The third to last
nonzero byte is used as the node address (1 to 64) of the Multiplexer. The second to last
nonzero byte is the port number (1 to 4) of the Multiplexer to which the network is con-
nected. The last nonzero byte is the MEMOBUS slave address (1 to 247). If, for example,
the node address of the BM85 is 25, 25.2.200.0.0 Is the routing path to the device with
slave address 200 on the network connected to port 2 on the Muitiplexer.
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MEMOBUS PLUS Network Overview
2.5.1 Path Types

.. 2.5 MEMOBUS PLUS Communications Processing

' l This section outlines MEMOBUS PLUS communications processing.

251 PathTypes ............. £ttt e it ta i e ane e 2-7

252 Numberof Paths ....c.covitiiiiiii i iateievarascarananaanansnnnn 2-8
253 QUELING ..ttt i iiiii i eersirsranetasansanatssssasonns 2-8

MEMOBUS PLUS devices provide several types of internal paths to allow concurrent com-
munications processing. When communications processing starts, one path is used and oc-

- cupied during the processing. When the communications processing is complete, the path is
released and thus becomes available for another communications process.

The source and destination nodes occupy a path for mutual communications processing until
processing is complete. If communications processing is performed via a device and abridge
on another network, the bridge occupies the path that extends across the two networks. As
mentioned above, a communications path is used between a source node and a destination
node and remains occupied until communications processing is complete.

2.5.1 -Path Types

The following four path types are provided with MEMOBUS PLUS devices.

1) Data Master (DM) Path .

This path is used by the source node to read and write data, and obtain and clear status. It
is identified with a path value between 01 and 08 in hexadecimal notation.

2) Data Slave (DS) Path

" This path is used by the destination node to read and write data, and obtain and clear
status. It is identified with a path value between 41 and 48 in hexadecimal notation.

+

3) Program Master (PM) Path

This pathis specially used for a Programming Panel and used by the source node (mainly
MEMOSOFT). Itis identified with a path value between 81 and 88 in hexadecimal nota-
tion.

4) Program Slave (PS) Path

This path is specially used for a P'rogramming Panel and used by the destination node
(mainly controllen). It is identified with a path value between C1 and C8 in hexadecimal
notation. ) : ’
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2.5 MEMOBUS PLUS Communications Processing

2.5.2 Number of Paths

The number of paths differs according to the type of the device connected.
Table 2.1
Path Device
GL120/130 BMS5 BP85 SABS5
Bridge/Multiplexer Bridge Plus Network Adapter
DM 4 4 8 8
DS 4 4 8 8
PM 0 4 8 8
PS 1 4 8 8

2.5.3 Queuing

1) When all the DS paths are occupied, new communications processes are placed in a

2)

queue until a DS path is released. When a DS pathis released, it is allocated to new com-
munications process. The final data response is not retumed to the application in the
source device until a complete DS path from the source device to the destination device
is available. When the destination device obtains a path, it waits for the right to send (i.e.,
the token), then requests a command from the source device. The source device re-
sends the command while the destination device is hoiding the token. Because of this
processing, the application need not perform polling between the source device and the
destination device.

Queuing at the BP85 Bridge Plus

When amessage passes through multiple bridges, it is queued in the first bridge but need
not be queued in the second and subsequent bridges. If an attempt is made to queue the
message in the second bridge, an error code will be retumed. This error code can be
tested with the application in the source node. This mechanism prevents message queu-
ing between networks from delaying communications processing.

—_29 —




MEMOBUS PLUS Network Overview

2.6 MEMOBUS Commands

J] This section outlines the MEMOBUS commands.

Communications with PLCs can be performed by pasting MEMOBUS commands into the
MEMOBUS PLUS frame. These commands are pro_'cessed by the PLC. The MEMOBUS
commands are used to read and write coil and register data and read status information.

Table 2.2

Function code Function
01y * | Read coil status
02y Read input relay status
034 Read holding register contents
04y Read input register contents
05y Modify status of a single coil
06y Write to a single holding register
07y Read status of specific coils B
084 Loopback test
0By : Read event counter
0CH Read communications status
OFy . Modify status of multiple coils
101 - Wirite to multiple holding registers .
1y C Read equipment status
12y Read link coil status
134 N Read constant register contents
15y .| Read link register contents
16y Write a mask to the holding register
17H ‘Read and write to multiple holding registers
181 Read FIFO register contents
194 Modify status of a single link coil
1AH Write to a single constant register
1BH © | Write'to a single link register
1Dy . Modify status of muitiple link coils
1EH : Wiite to multiple constant registers
1Fy Write to multiple link registers
21y Read special reference status
224 Modify special reference status
1) Paths Required -

The source node must use DM paths to issue all MEMOBUS commands. The paths re-
quired for each MEMOBUS PLUS device type are shown in Table 2.1.

2) Sample Programs

The enclosed floppy disk contains sample programs that show how MEMOBUS com-
mands are pasted in the MEMOBUS PLUS frame to communicate with PLCs. The samn-
ple programs also show how responses are received from PLCs. The source code and
executable file for each sample program are provided.
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2.6 MEMOBUS Commands
F________________________________________________________________________________________________________________________________________________J

For example, the sample program READNODE.EXE displays data that is read after the
following commands are executed.

a) Read PLC relay and coil status
b) Read PLC register contents

Source file READNODE.C shows the programming method used to achieve these tasks.
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MEMOBUS PLUS Network Overview

2.7 Overview of Prbgi‘ams Provided

This section outlines chapters 5to 10.

Chaptars 5to 70describe the MEMOBUS PLUS application NETBIOS provided by Modicon,
u.s. ‘

Chapter 8 describes how to use the MEMOBUS PLUS network utility provided by Modicon,
U.s. :

Chapter 9 describes the sample programs provided by Modicon, U.S. The floppy disk con-
tains the source code for each sample program. '

Chapter 10 describes the MEMAOBUS ‘commands.
Refer to the following manual for details on the MEMOBUS PLUS Network:

MEMOCON GL 120, GL130 MEMOBUS PLUS Basics User’s Manual (SIEZ-C825-70.5)
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SA85 Network Adapter

This chapter describes how to install and set up the SA85 Network

Adapter.
3.1 SASS and Operating Environment .......... 3.2
3.1.1 Hardware COmpOnentS . . ... ccviieiiuanraanreians 32
3.1.2 SoftwareComponents ...........coovvvvrvennnn. 3.2
313 SystemDesign ..o 33
3.2 InstallationOutline ........covvvvurnvennns 34
321 InstallationOutline . ........c.cviiiiiiniiiat, 34
3.22  Adding and Deleting the Node during Operation .. ... 34
3.3 SwitchLayout ................. .
3.4 Setting the MEMOBUS PLUS Address Switch 36
3.5 Setting the Memory Address Switch ......... 3-7
3.6 Insta.“ingtheSASSBoal'd Fe s rE s LR ETEEBEESIERE S 3'9
37 Indicators . ....ocoveeeesrennarcncnss veees 3-10
3.8 MEMOBUS PLUS PortLabels ............. 3-12
3.9 Initializing the SA85 .......ccvvvvnirirennen 3-13
3.10 SAS8S5 Specifications . .......ccoivveiiinaan 3-14
3.10.1 General Specifications ........... ...l 3-14
3.10.2 MEMOBUS PLUS Port Specifications ............. 3-15
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3.1.I Hardware Components

3.1 SA85 and Operating Environment

This section outlines the SA85 hardware and software components. .

3.1.1 Hardware Components ....... e 3-2

3.1.2 Software Components ...t i e 3-2
313 SystemDesign .............. ... P . 33

3.1.1 Hardware Components

1) Before installing the SA85 in the host computer (personal computer), set the node ad-
dress and memory address switches. '

a} Assign a node address to the SA85. The node address is a number used to identify
the SA85 onthe MEMOBUS PLUS network. The token and messages are transferred
based on the node address.

b) Assign a memory address to the SA85. The memory address is used to allocate a

2-kilobyte buffer for communication between the SA85 and the application in the per-
sonal computer. .

2} After setting the node address and the memory address, install the SA85 into an avail-
able expansion slot in the host computer and connect the cables.”

3.1.2 Software Components

1) Before starting communication processing with the SA85, always perform the following
procedure:

a) Copy the device driver to the hard disk.
b) Modify CbNFIG.SYS-.
2) Device driver setup in.volves the following tasks:
a) Setting fhe adaptef number (0 or 1)
b) Setting fhe memory address
c) Setting the software interrupt number

These parameters must be set according to the application to be used. These parameter
settings are particularly important when the personal computer contains multiple optional
functions.
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3.1 SAS8S and Operating Environment

3) The source codes, headers, and library contained in the floppy disk provided with the
SAB85 can be installed. Microsoft C can be used to include these programs in the applica-
tion program, and compile and link them.

4} The SAB8S is provided with the network diagnostic utility and the sample programs which
show how to access PLC registers and global data.

5) Figure 3.1 briefly illustrates how to install the SA85 in the host computer.
SAB5 Network Adapter
u] =
« Set the SAB5's memory and
node addresses
+ Install SA85 in host computer

» Copy to hard disk » SA85 device driver

- « Modity CONFIG.SYS ~ » NETBIOS library
LAl ¢
G - N | H E

5-inch floppy disk 3.5-inch floppy disk

Figure 3.1

3.1.3 System Design

Refer to the following manual for details on how to design the MEMOBUS PLUS Network.

¢ Manual title: MEMOCON GL120, GL130
MEMOBUS PLUS User's Manual

* Manual code: SIEZ-C825-70.5
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3.2.1 Installation Outline

3.2 Installation Oqtline

l This section outlines the SA85 installation procedure.

3.2.1 Installation Outline

Note

Iﬁstalling the SA85 Network Adapter _in\(olves the ioilowi_ng four steps.

1) Set the MEMOBUS PLUS node address switch.

2) Setthe memory_address switch.

3} Install the At':iap;er Bo:ard‘and connect it fo the I\éIEMOBUS PLUS Network.

4) Install the Device Driver, Software Library; Network Diagnostic Utility Software, and sam-
pie programs. - :

Before installing the SAB5, the user must understand how to handle Adapter Boards and how
to prevent static electricity.

3.2.2 Adding and'Dele'ting the Node during Operation

Note

The SAB5 node can be added to and deleted from thé MEMOBUS PLUS network during op-
eration without having to turn off other nodes. If the node is deleted, the network protocol will
bypass the node. If the node is added, the network protocol wilt include the node in the net-
work.

If the application depends on the Adapter being connected to the network, unpredictabie re-
sults may arise when the node is added or deleted during operation. Before adding or deleting
the node, always decide how to connect the application to the network.

If the SA85 is relocated on the network, be sure the network address switch and the memory
address switch are set correctly.
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3.3 Switch Leyout
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3.3 Switch Layout

] This section describes the switch layout.

The following diagram illustrates the MEMOBUS PLUS address switch and memory switch
layout.

a4 ¢ ?s=¢=.
Mot

oD e}
MEMOBUS PLUS — } Ié
address switch g

@ — ;ﬂ:ﬂngry address | |

<— AMP

¢ il
i e
3-pole e

Figure 3.2
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3.4 Setting the MEMOBUS PLUS Address Switch

J This section describes how to set the MEMOBUS PLUS address switch.

Pins 1to 6 are used to set the node address of MEMOBUS PLUS. Pins 7 and 8 are not used.
Each node must be assigned a unique node address. Each node address is a number deter-
mined by adding 1 to the binary number set on the switch. We recommend that node address
64 be reserved for use during network maintenance. Also, node address 1 is the initial value
of the PLC node address and therefore should not be used to avoid confusion.

1 2 345678

_ All pins in the figure on the left are setto 0.
- : Pushing the pin up sets itto 1.

Address Pins Address Pins.

1 2 3 4 5 & 1 2 3 4 5 &
1 0 0 0 0 0 0 33 J0 0 0 0 0o 1
2 1 0 0 0 -0 0 34 1 0 0 0 0 1
3 0 1 0 0 0 o0 35 0 1 0 0 0 1
4 1 1 0 0 0 0 36 1 1 0 0 0 1
5 0 0 1 0 0 o0 37 0 0 1 0 o0 1
6 1 01 0 0.0 38 i 0 1 0 0 1
7 0o t 1 0 0 0 39 o 1 1 0 0 1
8 1 1 1-0 0 0 40 1+ 1 1 0 0 1
) 0 0 0 1 0 0 41 D 0 0 1t 0 1
10 i 0 0 1 0 0 42 1 0 0 t+ 0 1
1 0 1 0 1 0 0 43 6o 1 0 1 o0 1
12 1 1 0 1 0 0 44 i 1 0 1 0 1
13 0 0 1 1 0 0 45 o 0 1 1 0 1
14 i 0 1 1 0 0 46 i 0 1 1 0 1
15 0o 1 1 1 0 0 47 o 1 1 1 0 1
16 i 1 1 1 0 0 48 1 1 1 1 0 1
17 0 0 0 0 1 0 49 6 0 0o o0 1 1
18 1 0 0 0 1 0 50 1 0 0 0 1 1
19 0 1 0 0 1 0 51 ©o 1-0 0 1 1
20 1 1 0 0 1 0 52 i 1 0 0 1 1
21 0 0 1 0 1 0 53 o 0 1 0 1 1
22 i 0 1 0 1 0 54 i 0 1 0 1 1
73 0 1 1 0-1 0 55 o 1 1 0 1 1
24 i 1 1 0 1 0 56 1T 1 1 0 1 1
25 0 0 0 1 1 O 57 o 0 0 1 1 1
26 1 0 0 1 1 0 58 i 0 0 1 1 1
27 0o 1 06 1 1 0 59 0 1 0 1 1 1
28 1 1 0 1 1 0 60 i 1 0 1 1 1
59 0 0 1 1 1 0 61 1o o 1 1 1 1
30 1-0 1 1 1 0 62 Tt 0 1t 1 1 1
31 0o 1 1 1 1 o0 . |63 o 1 1t 1 1 1
32 1 1 1 1 1 0 64 T 1 1 1 1 1

Figure 3.3
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3.5 Setting the Memory Address Switch

3.5 Setting the Memory Address Switch:

l This section describes how to set the memory address switch.

1) The SA85 uses the host computer memory as a board status and communications buffer.
Specify the buffer address with the memory address switch to prevent conflict between
the SA85 Board and other optional boards installed in the computer.

2) The specifiable address range is between C0000 and EF800 in hexadecimal notation.
The 2-kilobyte (800 HEX) memory space starting from the specified memory address is
allocated as a buffer. Determine available memory space by referring to the user’s manu-
al for your computer. Be sure that the specified memory space does not overlap with the
area used by other applications. Record the specified memory address because it must
be used to modify CONFIG.SYS as described in section 4.1 Installing the Device Driver.

3) Set the memory address switch by referring to the table below. Pin 8 is not used.
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2 34 56 78

All pins in the figure on the ieft are set to 0.

Pushing the pin up sets it to 1.
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Figure 3.4
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3.6 Installing the SA8S Board
M

3.6 Installing the SA85 Board

. This section describes how to install the SA85 Board.

Install the SA85 Board and connect the cable as below.

1) Specify the MEMOBUS PLUS network address and memory address. See sections 3.4
Setting the MEMOBUS PLUS Address Switch and 3.5 Setting the Memory Address
Switch.

2) Referto the user’s manual for your personal computer, turn the power OFF, then unplug
the computer.

3) Remove the computer cover. Be careful notto lose the screws and other parts since they
must be used to reinstall the computer cover.

4) Locate a vacant expansion slot. Remove the expansion slot cover by removing the
screws. Be careful not to lose the screws.

5) Install the SA85 Board properly in the expansion slot.

6) Secure the SA85 Board with the screws that were removed from the expansion slot cov-
er. These screws also serve as the protective grounding terminals for the SA85.

7) Replace the computer cover.

8) Connect the MEMOBUS PLUS network cable connector to the board connector.

9) Plug inthe computer and tum ON the power. Make sure thatthe personal computer prop-
erly operates with the SA85 Board installed.

10) Install the Device Driver and other software programs on the hard disk.
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3.7 Indicators

| This section describes the indicator on the SA85.

The SA85 has a green indicator that indicates the SA85 status in the network.

$

S 111 il 0 _

ol

«+— AMP

31-pole

Co e

Figure 3.5

MEMOBUS PLUS status is indicated by the indicator flashing patterns.

Table 3.1

Flashing Pattern

Status

6 times per second

Normal operating status: All nodes among which the token is transferred
"+ are in normal status.

Once per second

Offline status during power-up or immediately after the status in which the
indicator flashes 4 times per second. In this status, the network is being
monitored, or a table is being created for active nodes and nodes holding
the token. ~

The MEMOBUS PLUS enters a normaf status five seconds after this status.

times, then OFF -
for 1.7 seconds

Flashing twice, The MEMOBUS PLUS can recognize the token at another node but cannot
then OFF for two | receive the token. Check the network for disconnection or a missing
seconds terminator.

Flashing three The MEMOBUS PLUS cannot recognize the token at another node. It

requests the token at regular intervals but cannot recognize the token at
another node. Check the network for disconnection or a missing terminator.

Flashing four
times, then OFF
for 1.4 seconds

The MEMOBUS PLUS has received a message from a node with the same
node address.

This status lasts until the node with the same node address dasappears If
the node with the same node address dlsappears for five seconds, the
MEMOBUS PLUS will enter the status in which the indicator flashes once
per second.
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3.7 Indicators

MBPSTAT Network Diagnostic Utility

To check whether the MEMOBUS PLUS network is operating normally, it is easier forthe user
to use the MBPSTAT Network Diagnostic Utility (MBPSTAT.EXE) than to check the network
indicator. This utility is contained on the enclosed floppy disk.

Chapter 8 MBPSTAT Utility describes how to use the MBPSTAT utility and select the network
diagnostic options. Selecting option number 10 “Show Node Personality” displays the mes-
sage corresponding to the network indicator flashing pattemn. Selecting “Peer Status™ dis-
plays the status at the “Peer Status” item on the MBPSTAT screen.

The table below shows the correspondence between the MBPSTAT screen messages and
the network indicator flashing patterns.

MBPSTAT Message Indicator Flashing Pattern
Normal Link Operation 6 timers per second
Monitor Link Operation Once per second
Never Getting Token Flashing twice, then OFF for two seconds
Sole Station Flashing three times, then OFF for 1.7 seconds
Duplicate Station Flashing four times, then OFF for 1.4 seconds
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- 3.8 MEMOBUS PLUS Port Labels

] This section describes the MEMOBUS PLUS port labels.

The SA85 is provided with two labels which are used to identify the MEMOBUS PLUS net-
work number and the node address. Attach one label to the unit when MEMOBUS PLUS has
been connected to the network. The other label is a spare.

Enter on the label the MEMOBUS PLUS network number and the node address assigned to
the SA85, and paste the label in an easy-to-read position on the Unit. Figure 3.6 shows an
e;:ample of label entry, : . ) -

Modbus Plus

Network

KN
Node

Figure 3.6
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3.9 Initializing the SA85

l This section describes how to make the SA85 parameter settings valid.

When the SA85 is installed, the SA85 parameters must be set with the switches, including the
network address and memory address switches.

To make the SA85 parameter settings valid, the host computer must be tummed OFF, then ON.
Even if the system is reset by simultaneously pressing the CTRL, ALT, and DEL Keys, the
SAB85 parameter settings will not be read. The parameter settings can only be made valid by
turning the power OFF, then ON.

The MEMOBUS PLUS continues to operate evenwhenthe system is reset by simultaneous-

ly pressing the CTRL, ALT, and DEL Keys. Token passing and communications processing
will continue.
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3.10.1 General Specifications

3.10 SA8S5 Specifications

g This section summarizes the specifications of the SA85.

3.10.1 General Specifications

3.10.1 General Specifications

3.10.2 MEMOBUS PLUS Port Specification_s' ...... e

The specifications of SA85 Network Adapter are shown below.

Table 3.2 SA85 Specifications

item Specifications
Name MEMOBUS PLUS SAS8S5 Network Adapter
Model JAMSC-120NOM21120
Dimensions Standard half-size board: 146 x 107 mm
Mass 0.2 kg -
Power Supply From computer motherboard: 500 mA, 5 VDC max.
Environment | Ambient Operating | O to 60°C
Conditions Temperature
Ambient Storage | ~4010 80°C
Temperature .
Ambient Operating | 0 to 95% (with no condensation)
Humidity
EMI Heat MIL 8TD 461B RS02, RS03
Radiation
EMI Conductance | MIL STD 461B CS02"
Network Connector MEMOBUS PLUS Cable
Connection
Software os MS-DOS Ver. 3.1 or later {or DOS/V Ver. 5.0 or later)
C Library Microsoft C 5. 1 {large model)
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3.10.2 MEMOBUS PLUS Port Specifications

1) The specifications of the MEMOBUS PLUS port are shown below.

D-sub Connector (9-pin Female)
Connector type: 747844-4, manufactured by AMP (inch screws are used as set screws)

5\ //1
©\ %% /@
9/ \ 6

Figure 3.7 RS-232 Connector

2) A D-subconnector (9-pinfemale) is used as the connector for the MEMOBUS PLUS port.
The following table shows the connector pin layout and signal names.

Table 3.3 Connector Pin Layout

Pin Number | Abbreviation Signal Name
SHLD SHIELD
DL DATA LOW

DH DATA HIGH

- Not used.

Not used.

- Not used.

- Not used.

- Not used.

wljo|d|D|n|a]W|N]| -
1

- Not used.
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Installing Software

This chapter describes how to install and set up the Device Driver in

the host computer.

4.1 Installing the Device Driver ................ 4-2
411 Copying MBPHOST.SYS ....................... 42
4,12  Changing CONFIG.SYS ...............coiennet, 4-2
4.1.3  Host Computer Initialization Processing ............ 44

4.2 Installing Other Files ................c0000 45
421  Installing the MBPSTAT and \TESTSRC Programs ... 45
422  Installing \MBPHINC and \NETLIB Files .......... 45
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A " e

4.1.1 Copying MBPHOST.SYS

4.1 Installing the Device Driver

l This section describes how to install the Device Driver.

4.1.1  Copying MBPHOST.SYS ............... e 4-2
412 Changing CONFIG.SYS ... ..iviiiiiiiiiieiiiiriienaeerinennnen 4-2
4.1.3 Host-Computer Initialization Processing .......coovveivenniinnnn... 4-4

Before installing the Device Driver, aiways read the README file (hEADME DOC). This file

contains the revision history of the Device Driver. Installlng the Device Dnverlnvotves the fol-
lowing three steps: '

1) Copy the Device Driver to the hard disk in the host computer.
2} Modify the CONFIG.SYS file.

3} Reset the host computer to make the new CONFIG.SYS settings valid.

4.1.1 Copying MBPHOST.SYS

1) MBPHOST.SYS is the Device Driver for the SABS.
2) The Device Driver‘_i_s contained in the enclosed 5-inch and 3.5-inch floppy disks.

3) Use the MS-DOS COPY command to copy the Device Driver to the hard disk. Copy the
Device Driver to the directory specified in CONFIG.SYS.

The foliowing example shows how to copy the Device Driver to the route directory of drive
C. .

' COPY A:\MBPHOST.SYS C:\

4.1.2 Changing CONFIG.SYS

1) Usethe DEVICE command to include the MEMOBUS PLUS Device Driverinto the CON-
FIG.8YS file for the host computer. Specify in the DEVICE command the directory to
which the Device Driver was copied. '

2) The following is an e)éample of specifying the device fo be added in CONFIG.SYS.

DEVICE=A:\MBPHOST.SYS /Mnnnn /Nn /Snn /R2 /B
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Table 4.1
Switch Explanation Example Initial
Value
Mnnnn Sets the memory address. MD080 D000
/Nn Sets the adapter number. /N1 0
/Snn Sets the software interrupt number. /858 5C
/R2 Sets driver version 2.0. /R2 None
B Resets the board and disables the SASB50FF B Enabled
command.

3) The option switches are explained below.
a) /M

The M switch specifies the same memory address as that set with the DIP switch on
the SA85 Board. Specify the first four digits of the five hexadecimal address immedi-
ately after /M.

b} N

The /N switch specifies the device address of the SA85 Board installed in the host
computer. Up to two SAB5 Boards can be installed in a host computer. Specify O or 1.
Specify this number in the ncb_open() function of NetBIOS. The default value is 0.

c) /S

The /S switch is used to prevent duplicate software interrupt numbers from being as-
signed. Specify the software interrupt number as a hexadecimal number between 00
and FF. If two SA85 Boards are installed in the same host computer, the software in-
terrupt number of NetBIOS is always 5C.
Ol]IEEID Software interrupt number 5C is set in the Network Diagnostic Utility and the sample pro-
grams. A software interrupt number other than 5C can also be specified. (See the sample
programs.)

d) /R2

The /R2 switch is a standard option switch, Specify this switch when Device Driver
Ver. 2.0 is used.

e) /B

The /B switch is used to reset the Board and disabie the Board reset function of the
SA850FF command. if this switch is not set, the board is initialized and self-diagnos-
tic processing is executed when the board is reset.
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4.1.3 Host Computer Initialization Processing

4.1.3 Host Computer Initialization Processing

1) When installing the Device Driver or modifying the MEMOBUS PLUS Device Driver set-
tings in CONFIG.SYS, always reset the host computer system by simultaneously press-
ing the CTRL, ALT, and DEL Keys. In this way, the modified CONFIG.SYS settings are

- made valid. - ’

2) If the Device Driver DIP switch settings, software setup, and Device Driver seitings are
" not correct, the host computer may hang up. If this happens, check the settings.
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4.2 Installing Other Files

l This section describes how o install other files contained in the enclosed floppy disk.

4.21 Installing the MBPSTAT and TESTSRC Programs .............ccovves 4-5
4.2.2 Instaling WBPHINC andWETLIBFiles ......oviviniiiininrsrnnnnnns 4-5

4.2.1 Installing the MBPSTAT and \TESTSRC Programs

1) The Network Diagnostic Utility program MBPSTAT.EXE is contained in the enclosed
floppy disk. The \TESTSRC directory in this floppy disk contains the sample programs
(source codes and executable files) that allow access to controller registers and global
data.

2) Copy the utility program and sample programs to the directory in which the MEMOBUS
PLUS application is to be executed, tested, or debugged. See chapter 8 MBPSTAT Ulility
for an overview of these programs.

4.2.2 Installing \MBPHINC and \NETLIB Files

1) Include files NETLIB.H and NETBIOS.H are contained in the MBPHINC directory in the
enclosed floppy disk. The library file NETLIB.LIB is contained in the \NETLIB directory.
The library file MBPLUS.LIB and several XXX.ASM and XXX.MAK files are contained in
the \NETLIB directory.

2} These files can be used in an application program by referring to the compiler user’s
manual. Copy \MBPHINC to the INCLUDE directory on the hard disk. Copy WETLIB to
the LIBRARY directory on the hard disk.

3) NELIB.LIB has been complied using the large modei of Boriand C Version 3.1. A compat-
ible make file is provided with Microsoft C Version 5.1.
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This chapter describes the NetBIOS functions provided by Modicon.

5.1 MEMOBUS PLUS NetBIOS Environment ... 5-2
5.1.1 NetBIOS Environment . ....cvvvvverrnnrarrracnes 5.2
512 NetworkControlBlock .............coovniivan.. 53

5.2 Overview of NetBIOS Commands .......... 54

521 NETLIBFRuUNCHONS ......cvvvveenenaanenrenrannn 5-4
522  PathRequired..........cciiiiiniiinininnnnnnsn 5-4
523 MessageBuffer ..............oonnnen, 5-5
5.24  Function Definitions and Prototypes ............... 5-5
5.2.5  NCB Structure Definition and NetBIOS Command Codes .. 5-5
526 FunctionRetunValues ........c.c.oveiineennnn. 5-5

53 ReturnValues ........cceivvieveverenncees 56

5'4 NetBlOSFunctionsl.'............‘.‘..... 5.8

54.1 neb_cancel () ...iinr it i e 5-8
542 NCh_Close () . vv it i ettt 5-9
543 nebopen() ... 5-9
544 mebreceive () ..ot i 5-11
54.5 ncboreceive_datagram () ...... .o ciiiiiiiiian, 5-12
546 ncb receive wait () ........iiiiiiiiiii i, 5-13
547  neboreset() ... e 3-14
548 neb_saB50off () ... ...t e 5-14
549  nebsend (). ..ottt 5-15
5.4.10 ncb_send datagram (} ........ociiiiiiiaiaan. 5-16
5411 ncbsetslave login () .......coiiiniiiiia., 5-17
5.4.12 ncb_set_sw_interrupt () ...... ..ot 5-18
5413 neb status . ...oii i e 5-18
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m
5.1.1 NatBIOS Environment .

5.1 MEMOBUS PLUS NetBIOS Environment

I This section des&ibés the environment required to use the NetBIOS functions.

5.1.1  NetBIOS ERVIFOMIMENT - ..o vvrvre et e eee e eee e ee e, 5-2
5.1.2 Network Control BloCK ..ottt e s eteanennvannes 5-3

5.1.1 NetBIOS Envifonment

1} The NetBIOS is a PLC network software application that was written in C language on a
perscnal computer. Modicon provides many NetBIOS functions that can be directly and
effectively used for the MEMOBUS PLUS network.

2) Thé main Nc;etBIOS functions include the following:
a) Initializing the SA85
b} Opening a ;;at;l.
c) Transmitt:ing and ',receiving data.
d} Transmitting and receiviﬁg giobal data.
e) Beading remote node status infomatgon.
f) Reading local node status ir_lformation:

The application program can create a MEMOBUS message in the buffer in the host com-
puter and then send it to each node. Received MEMOBUS messages are retained in the
buffer in the host computer and used by the application program.

3) For the syntax, arguments, and retumn values of each function, see the relevant items in
this chapter. When using these functions, note the differences between them.

4) Before writing an application program, check the definitions of the NetBIOS functions by
referring to the netlib.c source file as required. This file is contained in the enclosed floppy
disk. Sample programs are also contained in the floppy disk. These sample programs
allow the user to understand how these functions are used in MEMOBUS PLUS applica-
tions. If necessary, print these files and use them when writing an application program.
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5.1 MEMOBUS PLUS NetBIOS Environment

5.1.2 Network Control Block

1) The NetBIOS commands process data in a network control block (NCB). All data is
passed to the NCB when the NetBiOS commands are executed.

2) The NCB is 64 bytes long and consists of 14 information storage areas. These areas are
shown in the following table.

3) The NCB is defined in header file netbios.h. The source data in the header file is pres-
ented in chapter 7 Include Files.

Table 5.1 Information Storage Areas in the NCB

Offset | Size Area Name : Contents of Area
o 1 NCB_COMMAND NetBIOS command code
1 1 NCB_RETCODE Execution result (0 if normal)
See the error code list.
2 1 NCB_LSN Not used.
3 1 NCB_NUM Path type used when NetBIOS command is executed

This data is set when the NCB is opened.

0x01 to Ox08: DMt to DM8
0X41 to Ox48: DS1to DS8
0x81 to Ox88: PM1 to PM8
OxC1to OxC8: PS1to PS8

4 4 NCB_BUFFER Message buffer address
8 2 NCB_LENGTH Message buffer size (in bytes)
0A 16 NCB_CALLNAME Routing path (first seven bytes) used when the

NetBIOS command is executed
This data is set when the NCB is opened.

Bytes 0 and 1: DM, DS, PM, or PS
Bytes2to 6. Routing address

Other bytes are not used.
1A 16 NCB_NAME User name on the network
2A ] NCB_RTO Reception timeout value set in units of 500 ms

This area is used for ncb_receive() and
ncb_receive_datagram().

3B 1 NCB_STO Transmission timeout value set in units of 500 ms

This area is used for ncb_send() and
nch_send_datagram().

2C 4 NCB_POST_ADDRESS | Not used.

30 1 NCB_LANA_NUM Adapter number {0 or 1}

31 1 NCB_CMD_CPLT Not used.

32 14 | NCB_RESERVE Reserved area used by NetBIOS
Offset: Address of information storage area in the NCB (hexadecimal)
Size: Size of information storage area

Area name: Variable name of information storage area

Contents of area: Execution results of each function
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5.2.1 NETLIB Functions

52 Overview of NetBIOS Commands

JJ This section provides an overview of the NetBIO_S commands.

B.21 NETLIB FURCHOMS ..ottt it ieeeianaerrerranaennssasecssrnnneenn 54
522 PathBequired ......coiiiiiiiiriiiiireiiisititiitieenraaaaaraens 5-4
523 MessageBuffer ..ottt i i i i i it 55
5.24 Function Definitions and Prototypes .........ccvviieieeeivennnnnnns 55
5.2.5 NCB Structure Definition and NetBIOS Command Codes . ............. 5-5

526 FURCHONRelUM ValUES . vvvivrt ittt ie i it iireee i eaancaenanenn 55

5.2.1 NETLIB Functions

The following table lists the NetBIOS commands of the MEMOBUS PLUS and the NETLIB
library functions corresponding to these commands. All functions other than exec_netbios()
initialize the NCB structure. The NETLIB functions call exec_netbios() to execute an int86X

interrupt. a
Table 5.2
Command NETLIB Function Explanation
RESET nch_reset() Resets the SA85 and executes
: self-diagnostic processing.
- . ncb_saB85off Stops the SABS.
CANCEL - | ncb_cancel() Stops processing.
STATUS . nch_status() Reads adapter status.
ADD_NAME . |ncb_open() Opens a path.
DELETE_NAME - ncb_close() Closes a path.
SEND - ncb_send() - | Sends a packet {data).
RECEIVE ncb_receive() . Reoeivejs a packet (data) without wait
-l . processing. _
RECEIVE_WAIT ncb_receive_wait() Receives a packet (data) with reception
timeout processing.

SEND_DATAGRAM | ncb_send_datagram(} Sends giobal data.
RECEIVE_DATAGRAM | nch_receive_datagram() | Receives global data.

- " | ncb_set_slave_login{) Sets slave path login information.
- ’ -| neb_set_sw_interrupt() | Sets interrupt vector.

- exec_netbios() Executes a NetBIOS command by using an
int86X interrupt.

This function cannot be used with
applications that send and receive data
toffromn the Device Driver.

.5.2.2 Path Requiréd

Some functions require that the adapter path be specified before the functions are executed.

- There are four path types: Data Master (DM), Data Slave (DS}, Program Master (PM), and -
Program Slave (PS). The ncb_open() function is used to specify the adapter path and the
ncb_close() function is used to release the adapter path. The adapter path need not be speci-
fied for other functions; they can be executed regardiess of whether the adapter path is speci-
fied. See section 5.4 NetBIOS Functions for details on each function.
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5.2.3 Message Buffer

The host application specifies a buffer pointer variable as a pointer to the data buffer used by
the function and passes the variable to the ncb_send(), ncb_receive{), and ncb-re-
ceive_wait() functions. The buffer is allocated in MEMOBUS message format used for com-
munications with the GL120 or GL130. One pointer is passed on to nch_send_datagram() or

nch_receive_datagram(} to identify the buffer used to transfer global data among the func-
tions.

5.2.4 Function Definitions and Prototypes

The NETLIB functions are defined in the netlib.c file. When writing an application program,
print this file as required for reference.

5.2.5 NCB Structure Definition and NetBIOS Command Codes

The NCB structure is defined in the header file netbios.h. This file also contains the NetBIOS
command codes.

5.2.6 Function Return Values

The NCB_RETCODE variable is defined in the header file netbios.h. Return values are de-
scribed in section 5.3 Refurn Values.
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5.3 Return Values

' This section describeg the return values of NetBIOS fundions.' '

The execution result of each function is returned as a hexadecimal value to the
NCB_RETCODE area. Retum codes are defined in the header file netbios.h.

.. : ‘ . Table 5.3

Code Variable _ Explanation

00 #define ERR_success 0 Normal termination (with no error).

o1 #define ERR_bad_buffer_length 1 The transmit command length or status command
: : length is invalid.

Transmit command length > 512 bytes
Status command length < Minimum value
#define ERR_invalid 3 The NetBIOS command is invalid.

#define ERR_timeout 5 * | A timeout occurred before the transmit-receive -
command or status command terminated.

&8

06 #define ERR_buffer_too_small 6 Reception buffer is too small.

: The buffer size specified in NCB_LENGTH is
insufficient to hold the received data.
08 #define ERR_bad_session_num 8 . | The local session number specified in NCB_LSN
) is invalid.
09 #define ERR_no_RAM 9 Resources are insufficient.

The adapter does not have enough RAM to
execute the command.

0A #define ERR_session_closed Oxa The session has been interrupted by the remote
node.

0B #define ERR_cance] Oxb The command has been canceled.

The NCB command has been canceled by the
ncb_cancel() command.
oD #define ERR_dup_local_name Oxd | The local name has been duplicated.

The same local name already existed when the
ncb_open() command was executed.

OE #define ERFL_ﬁame_labIe_full Oxé The local name table is full.

OF #define ERR_active_session Oxf The ncb_glose() command is being executed, but
the node with the focal name is still active. The
local name cannot be deleted until all sessions are

closed.
1 #define ERR_sess_table_full 0x11 The local session table is full.
12 #define ERA_no_listen 0x12 A routing error has occurred. No response has

_ been received from the specified node.
13 #define ERR_bad_name_num 0x13 | The NCB_NUM variable is illegal.

14 #define ERR_no_answer Ox14 No response to the call has been received or the
specified node does not exist.

15 #idefine ERR_no_local_name O0x15 | An attempt was made to write an invalid name to
the local name table.
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Code

Variable

Explanation

16

#define ERR_duplicate_name 0x16

The same local name already exists in the
network.

17 #define ERR_bad_delete 0x17 The local name has been deleted illegally.

18 #define ERR_abnomal_end 0x18 The session has been canceled incorrectly.
An attempt was made to connect to an interrupted
node.

18 #define ERR_name_error 0x19 Local names conflict.
Two nodes are found to have the same local
name.

1A #define ERR_bad_packet 0x1a An error has occurred in NetBIOS packet on the
network.

21 #define ERR_card_busy 0x21 The adapter is busy.
The adapter was unable to execute the command.

22 #define ERR_tooc_many_cmds 0x22 | Many commands are in wait state. _

23 #define ERR_bad_card_num 0x23 The NCB_LANA_NUM variable is invalid (¢ or 1).

24 #define ERR_cancel_done 0x24 The command was completed before
ncb_cancel() was executed. The return value of
ncb_cancel() is the one that was returned after the
previous command terminated normally.

26 #define ERR_no_cancel 0x26 The ncb_cancel() command is invalid.
The desired NCB was not found.

40t0 |- A hardware error has occurred.

FE

FF #define ERR_busy Oxff

The command is being executed.
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5.4.1 nch_cancel () :

5.4 NetBIOS Functions

| This section describes the NetBIOS functions.

541 ncb_cancel() ...uviii it e 5-8
542 ncb close () -....viii il s et 5-9
543 NCD_OPEN () v.riiriuurnnriiiirintarsssnenaeasattsanrantoansannns 5-9
5.4.4 ncb_receive () . .ooeienniian.. T S, e 511
545 ncb_receive datagram (}.........ooiiiiiiiiiii i 5-12
546 NCh_receive_WaIt () . ... \vveeernreeeeeernnnans e 5-13
'B.AT  NCO_IESE () ...nuuniiieiiieiae s e 5-14
548 ncb_saB5off() .... ...l R 5-14
549 ncb_send()-..... e T 5-15
5.410 ncb_send datagram {) .......ccoiiiiiiiiii i e 5-16
54711 NCb_SEL_SIAVE_IOGIN () .+ v vrvnenennencneneeanenaneneanaiasens 5-17
. 5412 ncb_set sw_interrupt () ... ...........0 e leeeneeneaaaas 5-18
5413 nob_status () . .coonie e e it s 5-18

5.4.1 ncb_cancel()

1) Corresponding NetBIOS Command
CANCEL
2) Explanation

The ncb_cancel() function cancels the current processing before it terminates. This func-
tion does not clear the existing path. To clear the path, issue ncb_close() after ncb_can-
cel() is completed.

3) Path Required
DM, DS, PM, or PS path is required.

4) Syntax.

int ncb_cancel (*ncbp)
NCB *ncbp;

a) Arguments

ncbp ‘NCB pointer required to cancel processing
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b) Return Values

ERR_success Always this value

5.4.2 ncb_close ()
1) Corresponding NetBIOS Command

DELETE_NAME
2) Explanation -

The ncb_close() function closes the path opened by ncb_open(). Any queued processing
on the path will be canceled. '

3) Path Required
DM, DS, PM, or PS path is required.

4) Syntax

int ncb_close (*ncbp)
NCB *nchp;

a) Arguments

ncbhp Pointer to the NCB allocated by ncb_open(}

b) Return Values

ERR_success Normal termination
ERR_bad_name_num Invalid path

5.4.3 ncb_open ()
1) Corresponding NetBIOS Command

ADD_NAME
2) Explanation

The ncb_open{) function opens the path for a node to communicate with the SA85. This
function must be called before a node begins communicating with another node. A char-
acter string representing a path type and routing information is passed to the argument of
this function. +
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%

5.4.3 nch_open () cont.

a) One of the following can be specified as the path type: -

DM: Data master path
DS: Data slave path

PM: Program master path
PS3: Program slave path

b) Specify a character string in the following format:
“PP. R1. R2. R3. R4. R5"

PP: SAB85 path type (DM, DS, PM, or PS)
R1 to R5: MEMOBUS PLUS routing to the destination node

A period is used to separate each portion of a character string. As shown in the following
examples, unused portions must be padded with 0.

3) Examples

The MEMOBUS PLUS routing path is described in chapter NO TAG MEMOBUS PLUS
Network Overview. The following are two examples of network routing to the SA85 and
the GL120.

Routing to SA85: DM.9.2.0.0.0 is a data master path to task 2 of the SA85 with
node address 9. :

Routingto GL120:  DM.8.3.0.0.0is a data master path to the GL 120 with node ad-
dress 3 via the bridge with node address 8.

4) Example of Call
ncb_open (*DM.8.3.0.0.0") ;

‘DM.8.3.0.0.0"is a character string representing a path type and routing information. O is
the adapter number of the SA8S.

5) NCB Pointer

This function returns a NCB pointer, ora NULE pointer if an error has cccurred. The point-
er is passed on to the following commands:

ncb_send() ncbh_receive_wait () nch_close()
nch_receive() ncb__set._slave__log;i.n {) pcb_cancel {)

6) Path Required
The new path to be opened (DM, DS, PM, or PS) must be specified.
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7) Syntax

NCE *ncbhb_open (*name. lan)
char *name;
int lan;

a) Arguments

name Character-string pointer representing the path type and routing informa-
tion
lan  Adapter number of SA8S (0 or 1)

b) Return Values

NCB pointer See NCB Pointerin 5) above.
NULL When error occurs

5.4.4 ncb_receive ()

1) Corresponding NetBIOS Command
RECEIVE

2) Explanation

5

The ncb_receive{) function receives a message from the specified path. If there is re-
sponse data, the function will return the response data. If there is no response data, the
function will immediately return ERR_timeout. Under a multitasking environment, this
function provides better throughput than ncb_receive_wait(}.

3) Path Required
DM, DS, PM, or PS path is required.

4) Syntax

int ncb_receive (*ncbp, *buffer)
NCB *ncbp;
char *buffer;

a) Arguments
ncbhp Pointer to the NCB allocated by ncb_open()
buffer Pointer to the received message buffer
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5.4.5 nch_receive_datagram ()

b) Return Values

ERR_success Normal termination
ERR_bad_session num NCB_NUMisO

ERR_bad_name_num Invalid path

ERR_timeocut No response received

ERR_invalid No response in the queue

ERR_busy ‘ Invalid path (NCB_NUM)

ERR_invalid ’ Retumed data length is zero (NCB_LENGTH)

ERR_no_listen Specified node does not exist

5.4.5 ncb_receive_datagram (

1) Corresponding NetBIOS Command
RECEIVE_DATAGRAM
2) Explanation

The ncb_receive_datagram{) function stores a specified amount of received global data
in the buffer. For this function, allocate a NCB different from the NCB allocated by
ncb_open(). NCB_LENGTH returns the number of received global data items.

3) Path Required
A path need not be specified for this function.

~ 4) Syntax

int neb_receive_datagram (*ncbp, node, *buffer, timeout,
adaptno)

NCB *ncbp;

int node;

char *buffer;

unsigned char timeout;

int adaptno;

a) Arguments

ncbp Pointer to NCB :

node Address of the node to receive global data (1 to 64)
buffer Pointer to the buffer to store received data
timeout Timeout value in units of 0.5 second

adaptno Adapter number of SA85 (1 or 0)
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b) Return Values

ERR_success Normal termination
ERR_card_busy Specified node does not exist
ERR_no_answer No global data

5.4.6 nch_receive_wait ()

1) Corresponding NetBIOS Command
RECEIVE_WAIT
2) Explanation

This function receives a message from the specified path. Unlike ncb_receive{), this
function waits until a message is received or a timeout error occurs.

3) Path Required
DM, DS, PM, or PS path is required.

4) Syntax

int ncb_receive _wait {*ncbp. *buffer, timeout)
NCE *ncbp;

char *buffer;

unsigned char timecut;

a) Arguments

ncbp Pointer to the NCB allocated by ncb_open()
buffer Pointer to the received message buffer
timeout Timeout vaiue set in units of 0.5 second

b) Return Values

ERR_success Normal termination
ERR_bad_session_num NCB_NUMisQ

ERR_bad_name_num Invalid path

ERR_timeout No response received

ERR_invalid No response in the queue

ERR_busy Invalid path (NCB_NUM)

ERR_invalid Returned data length is zero (NCB_LENGTH)
ERR_no_listen Specified node does not exist
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M
5.4.7 nch_reset () :

5.4.7 ncb_reset ()

1) Cormresponding NetBIOS Command
RESET
2) Explanation

The ncb_reset() function resets the SA85, executes self-diagnostic proéessing, and re-
turns the SA85 to its initial state. It takes at least 100 ms to execute the function. This

function can be enabled or disabled by setting the switch in CONFIG.SYS in the Device
Driver setup. )

3) Path Required
A path need not be specified for this function.

4) Syntax

ini nchb_reset (adaptno)
int adaptno;

a) Arguments

adaptnb Adapter number of the SA8S to be reset (0 or 1)

b) Return Values

ERR_success Normal termination
ERR_invalid Invalid adapter number
. 0x80 Self-diagnostic processing error

5.4.8 ncb_sa850ff ()

1) Cbrresponc!ing NetBIOS Command
None -

2) Expl;‘mation
‘The ncb_sa850ff() function stops the SAS8S,
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Use this function when the application program is not to be used for a short while orwhen
a program using another terminal is to be used. The Device Driver is used to stop SA85
polling. Use the ncb_reset() function to reset and restart the SA85.

3) Path Required
A path need not be specified for this function.

4) Syntax

int ncb_sa8boff (adaptno)}
int adaptno;

a) Arguments
adaptno Adapter number of the SA85 to be stopped (0 or 1)
b) Return Values

ERR_success Normal termination
ERR_bad_card_num Invalid adapter number

5.4.9 ncb_send ()
1) Corresponding NetBIOS Command

SEND

2) Explanation
The ncb_send() function sends a message to the specified path.

For a data master path, an error will be retumed if ncb_send() is executed before ncb_re-
ceive(). Fora data slave path, an error will be retumed if ncb_receive() is executed before
ncb_send().

3) Path Required
DM, DS, PM, or PS path is required.

4) Syntax

int ncb_send {*ncbp. length, *buffer, timeout)
NCE *ncbp;

int length:

char *buffer;

unsigned char timeout;
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o
5.4.10 nch_send_datagram ()

a) Arguments

ncbp® - Pointerto the NCB allocated by ncb_open()
length Message buffer length {in bytes)
buffer Pointer to the sent message buffer

timeout Timeout value set in units of 0.5 second
b) Return Values

ERR_success Normal termination

ERR_bad_session_num NCB_NUMis0
ERR_invalid Reception processing by the data master path is in

pending state or there is no previous reception pro-
cessing by the data salve path

5.4.10 ncb_send_datagram ()

1) Corresponding NetBIOS Command
SEND_DATAGRAM

2) Explanation
The ncb_send_datagram(} function sends a specified amount of global data. For this
function, allocate a NCB different from the NCB allocated by ncb_open(). NCB_LENGTH
returns the number of received global data items.

3) Path Flequiréd

A path need not be specified for this function.

4} Syntax

int ncb_send_datagram (*ncbp, length, *buffer, timeout,
adaptno}

NCB *ncbp:

int length:

char *buffer;

unsigned char timeout;

int adaptno;

a) Arguments

ncbp Pointer to NCB {empty NCB})

length Message buffer length (in bytes)
buffer Pointer to the sent message buffer
timeout Timeout value set in units of 0.5 second

adaptno Adapter number of SA85 (0 or 1)
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b) Return Values

ERR_success Normal termination _
ERR_card_busy Specified adapter was not found
ERR_bad_card_num Invalid adapter number

ERR_bad_buffer_length  Bufferlength > 64 bytes

5.4.11 ncb_set_slave_login ()

1) Corresponding NetBIOS Command
None
2) Explanation

The nch_set_slave_login() function sets or clears the login status of a program slave
path for the SA85. Once a path is established, the login command and the next program-
ming command ¢an be used.

3) Path Required
APSpathis reqdired.

4) Syntax

int ncb_set_slave_leogin (*ncbp, login_status)
NCB *ncbp;
unsigned char login_status:

a) Arguments

nebp Pointer to the NCB allocated by nch_open()
login_status Desired login information (1: Sets login, 0: Clears login)

b) Return Values

ERR_success Normal termination
ERR_busy Error or adapter busy
ERR_bad_name_num NCB_NUM data error
ERR_no_listen Path not specified
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5.4.12 nch_set_sw_interrupt ()

5.4.12 ncb_set_sw_interrupt ()

1) Corresponding NetB!OS Comménd
None

2) Explanatioh

The ncb_set_sw_interrupt() function sets the software interrupt number to be used for
interaction with the Device Driver.

3) Path Required
None

4) Syntax

int ncb_set_sw_interrupt (swinterrupt)
int swInterrupt

a} Arguments

swinterrupt Desired software interrupt number
-Any number between 3 and 7 or between 10 and FF
The specified value must match the value specified in the device

setting in CONFIG.SYS.

b} Return Values

ERR_success Normal
ERR_invalid Previous setting cannot be changed

5.4.13 ncb_status () - ,

1) Corresponciing Netélos Command
STATUS
2) Explahation

The ncb_status() function retumns the SA85 configuration information. For this function,
allocate a NCB different from the NCB allocated by ncb_open(). NCB_LENGTH returns

the number of received global data items.
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This function receives 110 bytes of status information. The message buffer pointer in
NCB_BUFFER must point to a buffer of at ieast 110 bytes.

The first and last bytes of the data stored in the reception buffer are the data patterns for
self-diagnostic processing. OxAA, 0x55 (binary digits 0 and 1 are set altemnately} This
check sets and resets each bit.

Status information is set between bytes 2 and 108.
3) Path Required
A path need not be specified for this function.

4) Syntax

int nchb_status (*nchp, adaptno)
NCB *ncbp;
int adaptno

a) Arguments
ncbp Pointer to the set NCB
adaptno Adapter number of SA85 (0 or 1)

b) Return Values

ERR_success Normal
ERR_invalid Self-diagnostic processing error
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Changing Software Interrupt
Number 5C

This chapter describes how to change the software interrupt number
when using an application program or sample program.

6.1 Application Interrupt ............c0vvnan.. 6-2
6.2 MBPSTAT Interrupts .......cevveeviennenes 6-3
6.3 Sample Program Interrupts................ 6-3
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6.1 Application Interrupt

This section describes how to change the software interrupt number when using an
application program. - . : :

The software interrupt number used for interaction with the device driveris includedin sw_in-
terrupt, which is declared in the NETLIB.C file.

1) To change the software interrupt number for the application program, install the software
as described in this manual and change the interrupt parameter specified for DEVICE in
CONFIG.SYS. Then, change the software interrupt number in sw_interrupt to a new
number. - ‘

2) The following list shows the process for modifying the software interrupt number.

Example: /* main.c - argl is the software ‘interrupt number
usage: main_/sbc */

extern int sw_interrupt;

int main { int arge, char *argv [] }

{ . . .

/* read command line parameter - if not assigned,
assign default */

if (sscanf( argv[l], */S%x*, &sw_interrupt) !=1 )
sw_interrupt = 0x5c ;
}

3) The ncb_set_sw_interrupt() function can also bé used to 6hange the software interrupt
number. Sample program BDRESET.C shows an example of using this function.
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6.2 MBPSTAT Interrupts

This section describes how to change the software interrupt number when using a
Network Diagnostic Utility program.

The /S switch can be used with the Network Diagnostic Utility program MBPSTAT to change
the software interrupt number. When using MBPSTAT, specify in the /S switch the software
interrupt number specified in DEVICE in CONFIG.SYS.

6.3 Sample Program Interrupts

This section describes how to change the software interrupt number when using a
sample program,

1) The /S switch can be used with SABS reset programs SA850FF and BDRESET to
change the software interrupt number,

2) Since other sample programs are provided as references for users to write programs, the
software interrupt number is set at 5C.

a) Before executing sample programs, refer to the notes on setting the software interrupt
number and node address in chapter @ Sample Programs.

b) To execute a sample program using a different software interrupt number, add the
sample program shown in section 6. 1T Application Interrupt to the source code.

—6-3 —




Include Files

This chapter presents the include files for the NetBIOS functions pro-

vided by Modicon.
7.1 NE’I‘BIOS.H oooooooooo s es e ssssans e 7‘1
72 NETLIB.H .....cciitrivrrerancenroncness 7-5
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7.1 NETBIOS.H

J This section presents NETBIOS.H.

J=================== S=========S==SSSSEET=TES== == ===
* MODICON, Inc., 1 High Street, North Andover, MA 01845, USA

* Copyright (c¢) $Date: 1994/07/15 13:16:45 § - All rights reserved.

k. . -

* No part of this document may be reproduced in any form

* without the express written consent of MODICON, Inc.

*

*=fdoc=======_-_—=====-—_-......—_=========== ________ T T T TS E R EEEEE—
* -

* File netbios. h

*

* -

* Notes: Include file for NetBIOS calls and definitions

. 3

* Author:

* :

* RCSID:

* -

* RCS:

* SRevision: 3.34 §

* &State: R3_41 §

* $SLocker: §

*

* Revision History Log:

w

* Revision 3.32 03/11/94

* Baseline

*

*=zfdoc======= ===== ====== ============= ==*

#ifndef _NETBIOS_H
#define _NETBIOS_H

$ifdef _ cplusplus
extern *C* {
#endif

#if defined (__0S2_ ) && defined {_ 32BIT )

#pragma seglé ( NCB )

#define FARPTR * _Seglé

#define LINKAGE _Optlink

#define OS216ENTRY _Farlé _Cdecl
$else

#define FARPTR far *

#define LINKAGE

#define OS216ENTRY
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#endif

/* Structure of Network Control Block (NCB) */
typedef struct

{

unsigned char NCB_COMMAND; /* Command */

unsigned char NCB_RETCODE; /* Function return code */

unsigned char NCB_LSN; /* Local session number */

unsigned char NCB_NUM; /* Number of network name */

char FARPTR NCB_BUFFER; /* Far pointer to message buffer */
unsigned short NCE_LENGTH; /* Length of message buffer */

unsigned char NCB_CALLNAME{16]; /* Name of session user is talking to */
unsigned char NCB_NAME[1l6]; /* User’'s network name */

unsigned char NCB_RTO; /* Receive timeout in 500 ms increments. */
unsigned char NCB_STO; /* Send timeout - 500 ms increments */
char FARPTR NCB_POST_ADDRESS; /* Offset of “no-wait” interrupt call */
unsigned char NCB_LANA_NUM; /* Adapter number (must be 0 or 1) */
unsigned char NCB_CMD_CPLT; /* Command completion status */
unsigned char NCB_RESERVE([14]; /* Reserved area for token ring */

} NCB;

/* NetBIOS error return codes - returned in NCB_RETCODE */

#define ERR_success ( /* NetBICS command completed normally */
#define ERR_bad_buffer_length 1 /* Bad send or status buffer size */
$define ERR_invalid 3 /* Invalid NetBIOS command */

#define ERR_timeocut 5 /* Command time-out has expired */
#define ERR_buffer_ tco_small 6 /* Receive buffer not big enough */
#define ERR_bad_session_num B /* Bad value in NCB_LSN */

#define ERR_no_RAM 9 /* LAN card doesn‘t have enough memory */
#define ERR_session_closed 0Oxa /* This session is closed */

¥define ERR_cancel 0xb /* Command has been closed */

#define ERR_dup_local_name Oxd /* Name already exists for this PC */
#define ERR_name_table_ full 0xe /* Local name table is full */

#define ERR_active_session Oxf /* Can’‘t delete name - used in session */
#define ERR_sess_table_full 0xl1ll /* Local session table is full */
#define ERR_no_ listen 0xl2 /* Remote PC not listening for call */
#define ERR_bad name_num 0x13 /* Bad value in NCB_NUM field */

#define ERR_no_answer 0xl14 /* No answer to CALL or no such remote */

#define ERR_no_local_name 0x15 /* No such name in local name table */
#define ERR_duplicate_name 0x16 /* Name is in use elsewhere on net */

#define ERR_bad_delete 0x17 /* Name incorrectly deleted */

#define ERR_abnormal_end 0x18 /* Session aborted abnormally */

#define ERR_name_error 0x19 /* Two or more identical names in use! */
#define ERR_bad_packet Oxla /* Bad NetBIOS packet on network */
#define ERR_card_busy 0x21 /* Network card is busy */

#define ERR_toco_many_cmds 0x22 /* Too many NetBIOS commands gqueued */
#define ERR_bad_card_num 0x23 /* Bad NCE_LANA_NUM - must be 0 or 1 */
#define ERR_cancel_done 0x24 /* Command finished while cancelling */
#define ERR_no_cancel 0x26 /* Command can‘t be cancelled */

#define ERR busy Oxff /* Still processing command */

#ifndef NONETBICS
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/*
/*
/*
#define
#define

#define
#define

#define
#define

#define

#define
$define

#define
#define

#define
#define

#define
#define

#define
#define

¥define
#define

#define
#define

#define
#define

#define
#defige

fdefine

#define

#define
#define

#define
#define

#define
#define

#define
#define

SEND_NO_ACK 0xfl
SEND_NO_ACK_WAIT 0x71

CHAIN_SEND 0x97
CHAIN_SEND_WAIT 0x17

CHAIN_SEND_NO_ACK 0xf2

NetBIOS functions list - *WAIT” calls wait until command completes */
While the others jump to the routine in NCE_POST when the NetBIOS */
command completes and does an interrupt. */

Reset adapter card and tables *}

Cancel command. NCB_BUFFER = cmd. */

Status information for adapter */

Token-Ring protocol trace */

Unlink from IEM Remote Program ?/

/* "Add name to name table */

1

“/* Add group name ﬁo name table */

/; Delete-name from name table */
Start session with NCB_NAME name */
Listen for call */

End session with NCB_NAME name */

Send data via NCB_LSN */

RESET 0x32 /*
CANCEL 0x35 /*
STATUS 0xb3 /*
STATUS_WAIT 0x33
TRACE 0x£f9 r*
TRACE_WAIT 0x79
UNLINE 0x70 ’*
‘ADD_NAME 0xb0 -

ADD NAME_WAIT 0x30
ADD_GROUP_NAME 0xb6
ADD_GROUP_NAME_WAIT 0x36. o
DELETE_NAME Oxbl
DELETE_NAME_WAIT 0x31
CALL 0x90 [*
CALL_WAIT 0x10
LISTEN 0x91 /*
LISTEN_WAIT 0xl1l
HANG_UP 0x92 [*
HANG_UP_WAIT Ox12
SEND 0x94 /¥
SEND_WAIT 0x14

~ /* Send data without waiting for ACK */

/* Send multiple data buffers */

/* Send multiple buffers without ACK */

CHAIN_SEND _NO_ACK_WAIT 0x72°

RECEIVE 0x95
RECEIVE_WAIT 0x15

RECEIVE_ANY 0x96
RECEIVE_ANY WAIT 0x16

SESSION_STATUS 0xb4

SESSION_STATUS_WAIT 0x34

SEND_DATAGRAM Oxal

/* Receive data from a session */

/* Receive data from any session */

/* Status of all sessions for name */

/* Send un-ACKed message */

SEND_DATAGRAM_WAIT 0x20 .
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§define SEND _BCST_DATAGRAM 0xa2 /* Send breoadcast message */
¥#define SEND_BCST_DATAGRAM_ WAIT 0x22

#define RECEIVE_DATAGRAM 0Oxal /* Receive un-ACKed message */
#define RECEIVE_DATAGRAM_WAIT 0x21

#define RECEIVE_BCST_DATAGRAM Oxa3 /* Receive broadcast message */
#define RECEIVE_RBCST_ DATAGRAM WAIT 0x23

#define SAB5_OFF 0x37 /* Turn SAS85 driver off (RESET to turn on) */
#define SAB5_MASK 0x38 /* Return status of mask bit */
#define SABS_ION 0x32 /* Enable saB5S interrupts */
#define SABS5_IOFF 0x3a /* Disable saB85 interrupts */
#define SET_SLAVE_LOGIN O0x3b /* Set/clear slave login status */
fendif
$#ifdef __cplusplus
}
#endif

#endif /* _NETBIOS_H */
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7.2 NETLIB.H

| This section presents NETLIB.H.

/*====____-u==== —— - -_——— =111+
* MODICCON, Inc., 1 High Street, North hndover, MA 01845, Usa

* Copyright (c) $Date: 1994/07/15 13:16:45 $ ~ All rights reserved.

*

* No part of this document may be reproduced in any form:

* without the express written consent of MODICON, Inc.

- ..

*zfdoo===================== ey E R P e S P e ] =
* .

* File This header file coﬁtains the NETBIOS Modbus PLUS

* library prototypes.

*

* Notes:

* -

* Author:

*

* RCS:

* SRevision: 1.2 §
$State: R3_41 §

»*

* $Locker: §

. .

* Revision History Log:

*
*=fdoo=================c=-z-c=S=====SS=SSSSS=SS=SSSE===========S===zzz=zomaozz=¥ /

#ifndef _NETLIB_H
$#define _NETLIB_H

#ifdef _ _cplusplus
extern *C* {
#endif

int far néb_reset {int adaptno);

int far ncb_saB85off (int adaptno);

int far ncb_status (NCB far *ncbp, int adaptno);

int far ncb_send (NCB far *ncbp, int length, char far *buffer, unsigned char timeocut};

int far ncb_receive_wait (NCB far *ncbp, char far *buffer, unsigned char timeout);

NCB far *far ncb_open (char far *name, int lan); : '

int far ncb_receive (NCB far *ncbp, char far *buffer);

int far ncb_close (NCB far *nchp): .

int far ncb_send_datagram (NCB far *ncbp, int length, char far *buffer, unsigned char time-
out, int adaptno):

int far ncb_receive_datagram (NCB far *ncbp, int node, char far *buffer, unsigned char time-
out, int adaptno);

int far ncb_cancel {NCB far *ncbp);

int far ncb_set_slave_login (NCB far *ncbp, unsigned char login_status);

int far ncb_set_sw_interrupt (int swinterrupt);

void exec_netbhios (NCB far *ncbstruct);
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#ifndef SW_INTERRUPT
#define SW_INTERRUPT
#endif

$ifdef __cplusplus
{
#endif

#endif

0xSc /* Actual SW interrupt used by NETBIOS */

/* _NETLIB_H */
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MBPSTAT Utility

This chapter describes how to use the MBPSTAT utility provided by
Modicon.

8.1 MBPSTAT Program .......cccevvvveeneess 82

B.1.1  Starting the MBPSTAT Program ............... . 82
8.1.2  Selecting the Network tobe Analyzed.............. 8-2
8.1.3  Network Selection Examples .. ................... 83

8.2 MBPSTAT Menu Screen .......cco00000000 84

8.3 MBPSTATMenultems .......e00000ceeee. 85

83.1 SetRoutingParameters ...........ccoviunnnnvns 8-5
8.3.2  Monitor Network Activity ...................cutn 8-5
833 ReadGlobalData......ccoiviviiiiniiniinananen 8-6
834 GlobalDataPresentTable ....................... 87
8.3.5 NodeActiveStationTable ..................ccuu. 8-7
836 NodeError Statistics .......ocviivivereinannnnens 8-8
837 TokenStationTable .........ccvviiiiiiiirenansns 8-8
8.3.8  Token Owner Work Table .............. e 89
8.3.9  Cument Internal Path Transactions . ................ 89
83.10 ShowNodePersonality ...........coviiiiuninnn, 8-10
T8 R 0 S 8-10
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MBPSTAT Utility
8.1.1 Starting the MBPSTAT Program

8.1 MBPSTAT Program

MBPSTAT is the MEMOBUS PLUS Network Diagnostic Utility. it generates a list of active
nodes, monitors the activity status of the entire network, and displays node error

statistics.
8.1.1  Starting the MBPSTAT Program ...................... e e 8-2
8.1.2 Selecting the Network to be Analyzed ............. e, 8-2
8.1.3 Network Selection EXamples ..........c.coiviieeeiiiiiiinivnninnenns 83

8.1.1 Starting the MBPSTAT Program

1) The MBPSTAT program is started with software interrupt number 5C, which is the initial
value of NetBIOS. The software interrupt number can be changed through the command
line using the /S switch. Always specify in the /S switch the software interrupt number
specified in DEVICE in CONFIG.SYS. Switch to the directory in which MBPSTAT.EXE
resides. To execute the program with interrupt number 5C (initial value), type MBPSTAT.
To execute the program with an interrupt number other than 5C, type in the interrupt num- .
ber with the /S switch. For example, type MBPSTAT /S5B if the interrupt number is 5B.

OIHEEID- If a DOS/V machine is used, always switch to an English environment before starting
MBPSTAT. To switch to an English environment, type CHEV US on the command line and
press the Enter key. To switch from the English environment to a Japanese environment, type
CHEV JP on the command line and press the Enter key.

2) Board Number
After executing the program, the user is prompted to specify a board numberto selectthe

SAB85 network to be analyzed. Enter the SA85 board number (0 or 1) specified in CON-
FIG.8YS.

8.1.2 Selecting the Network to be Analyzed

1) The MBSTAT program prompts the user to specify the routing path to the MEMOBUS
PLUS network to be analyzed. For exampie, the user can specify the local network or
another network connected via several bridges. The user can select only one network.
The last entered network address indicates the network to be analyzed.

a) Up to four bytes can be used to specify routing through up to four networks.
b) The last nonzero number indicates the target network.
¢) The first zero is the end of the routing path.

2} Network routing examples are presented in th;a following section,
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8.1.3 Network Selection Examples

1) If all zeros are specified as a routing path, routing to other networks will be prohibited.

2) Analysis information for the local MEMOBUS PLUS network (to which the SAB5 is con-
nected) can be displayed.

3) If 22 00 00 00 is specified as the routing path, analysis information for the adjacent net-
work connected via bridge 22 will be displayed.

4) If 22 24 00 00 is specified as the routing path, analysis information for the third network
connected via bridges 22 and 24 Will be displayed.

5) While the program is being executed, the current routing path can be switched to another
routing path by specifying the path in the program menu.

Host
MBPSTAT computer Node Node
routing GL120 GL120
SAS5
00 00 00 00 -= % b‘l % .
Network 1
M #22
Node )
GL120 E{Lds*?e
22000000 - W -
Network 2 M
#24
Node [ Node
GL120 Bridge GL120
22240000 - I7< % / f -

Network 3

Figure 8.1
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8.2 MBPSTAT Menu Screen

J This section describes the MBPSTAT menu screen.

1) The MBPSTAT menu screen is displayed by specifying a board number and a network
routing path. It displays the SA85 node address, the board number, and the routing path
of the network being analyzed. ' .

MOERS PLUS KETWORK STATUS versien 2.31
Hode: 3 Mdaptsr: D losting: 00.00.00.0.00

Eu E or typs imt :E.-tEn E‘ﬁ

Sat Routiog Faramters
Meuiter Metwrk Aotivity
Global Data

|
d'\(ﬂ.b“'ﬂli

Token Ouner Werk JTable
Current Taternal Fath Transactions
!hi: Nede Persenality

ﬁ

- -
-

Coporight (C> 1989-1992 Yodicen Inc. A1l Rigits Zsservsi.

Figure 8.2 MBPSTAT Menu Screen

To select an item, move the cursor to the desired item and press the Enter Key. Altema-
tively, enter the corresponding number (1 to 10) or Q, then press the Enter Key. To retum
from the item to the menu screen, press the Esc Key.

2) Entering a Node Address
For some iterns, the entire network is analyzed. Therefore, a node address need not be
specified. For other nodes, the state of one node is analyzed. The user is prompted to -
specify the address of the node to be analyzed. The node to be analyzed must always
reside on the network with the specified network routing path.
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8.3 MBPSTAT Menu ltems

l This section explains the MBPSTAT menu items,

8.3.1 SetRoutingParameters...........oceiiiiiiiiiiiiiiiinraneeinneens 85
8.3.2 Monitor Network Activily . ... i e 8-5
- 833 ReadGlobalData .........iiiiiiiieereenrrnrenerniraersacanananns 8-6
8.3.4 Global DataPresentTable........... et eenaanteneec e e 8-7
B.3.5 NodeActiveStationTable ... ... iiiiiii i iiiaiii 8-7
B36 NodeEmorStatistics .....oovvvmiviiirii i re et ice e 8-8
83.7 TokenStationTable ........coiiiiiiiiiii it it i e it iaaaeeaans 8-8
838 TokenOwherWorkTable........cocoiiiiiiii it iiiaenea., 8-9
8.3.9 Current Internal Path Transactions .....cccvvvieiereirrreesrorrsensrns 8-9
8.3.10 ShowNode Personality .........coieeiniiiiinniiniirnennnnnsninens 8-10
< T T L T 0 8-10

8.3.1 Set Routing Parameters

MIIIUS PLOS WETWORK STATUS ion 2.31
Reuting Infernation

PLUE Adapter B identified ax nlité

Figure 8.3

This item allows the user to specify a new routing path without having to stop and restart
MBPSTAT.

8.3.2 Monitor Network Activity

IO FLIS KETWOR STATES yervion 230 e Sdageer: B
P
a e ¥, 8 wmy ey te wx 113"“
Pi:lhrl:
1L . e c
—E & ) ]
I il
Node types Listed dbewe wode numbe
Usinkneun CoContraller ll-h!.ill M DeDistributed 14
Ndlost Pelosr 10  IPrlridge P

Figure 8.4
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8.3.3 Read Globul Dota

1) This itemn displays the nodes that reside on the network with the specified routing path.
The MBPSTAT program attempts to communicate with all nodes that have node ad-
dresses 1 to 64 and checks whether response can be received from each node.

2) This program also attempis to read globa! datz from each node and displays the global
data length.

a) The global data length is displayed betow the node addréss.
b) If no global data exists, “00” is displayed.

¢} When the status of ancther network connected via bridges is displayed, the program
indicates that global data for that network cannot be accessed.

3) This item can be quit only by pressing the Esc Key.

8.3.3 Read Global Data

HODRUS PLUS METNORK STATUS wersion 2.31
Glshal Data

. Mapter: 8
. Success: 31236
1afsrmation Frem nede 5 {15.94.90.09.090 Failure: 1
B 25 55
) A7

Figure 8.5

1) This item reads global data from the épecified node address and displays the data. If the
global data length is 0 but global data exists, NULL data will be displayed.

2) This item can be quit only by pressing the Esc Key.
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#

8.3.4 Global Data Present Table

MODEUS PLUS NETWORN STATUS versien 2.31
Glebal Pata Prezsnt Bit Map m '“"‘.'.l
Infurmation fremneds 5 (05.09.90.90.00) Failure:
a4 1
l_
|
r
i
1 1
Figure 8.6

_ 1) Thisitem displays a table map for the nodes that can be referred to by the specified node
and from which giobal data has been written to the specified node. This table displays the
addresses of the nodes from which the specified node has received global data since the

diagnostic test was started. This table does not necessarily display only one node on the
network.

2) This item can be quit only by pressing the Esc Key.

8.3.5 Node Active Station Table

MODEUS PLUS NETWORK STATUS wersion 2.31
Meds Mctivity Bit Map Mapter: &
Success: 1445
Inforaation Fram nede 5 @5.0.00.00.W Failure: I’
I ) =) l
l
| ]
Figure 8.7

1) This item displays other active nodes that can be referenced by the specified node.

2) The nodes normally displayed on the screen were active duringthe test. The nodes high-
lighted on the screen were active at least once and then became inactive during the test.

3) This item can be quit only by pressing the Esc Key.
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8.3.6 Node Error Statistics

8.3.6 Node Error Statistics

MDIS PLUS KETHORK STATUS wersien 2.31
Nade Error Couaters, Press SPACE MR ¢e Clear Error Counters Adapter: 8
Success: 1188

Iuhmt:ul from sede § a5.0.00.8.0 Pailure:
. B Pre-trangait deferral errer counter .

8 Beceive buffer DI everrwa srrer counter

ated Comnand received sreor counter
e Ir, (oemexisteat statisn) errer countsr
A framing srror
uh D framing error
Receiver COC errer counter
Sad ket lsayth srror cousatsr
errer tounter
Transnit buffer D wnderrun ervor counter
Bad internal t-length errer counter
Bad MAC-funct ede errer cocater
Connunication retry counter
Commmication failed errer counter
aed recetive pachet success counter
olicit sev ttatien witheut responss -
Exception resyonse received error ceunter
Unexpected pxth errer comster
- error

Forgstten isn srrer

Figure 8.8

1) This itemn displays error statistics for the specified node. Pressing the space bar during
operation clears the displayed data to zeros.

2) Ifthe MBPSTAT utility is used in a single-cable network, framing errors that occur in one
channel are also added up forthe other channel. If, forexample, a single-cable networkis
constructed using a cable A connector, cable B framing errors will also be added up for
cable A. In this case, ighore the error count,

3} This item can be quit only by pressing the Esc Kéy.

8.3.7 - Token Station Table . ' ;

L e 2 T
) tat By ldapur; o
Inforsation from mede 5 05.00.00.00.000 Tailore:
—B - I
Figure 8.9

1) This item displays the nodes from/to which the specified node receives and passes the
token.

2) This item can be quit only by pressing the Esc Key.
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8.3.8 Token Owner Work Table

MODRUS PLUS METWORN STATUS Sam 2,31
Mode Token Owner Bit Map Aapter: §
Sutcess: 3
Information Erem mode 5 <05.90.00.08.00) Pailere: L
12345871

Bata—master token cumer
Data—master get-master—responss transfer requeit

Data-slave tokza swner .
Data—zlave gut-slawe d transfar ragoest

Progron—master tolen suner
Frograw-saster get-mastar-—respooss traasfer request

Pregraaslave toksn suner
Progran-slave get-slave-command transfer request

Pregram-vaster connect—itatus
Progras—slave autemitic logeut reymest

Figure 8.10

1) This item requests that the specified node provide a list of active paths. Each pathonthe
list is a path between data inside the node and the program.

2) When a path becomes active, its number is displayed on the left of the row. The paths
normally displayed on the screen were active during the test. The paths highlighted on
the screen were active at least once and then became inactive during the test.

3) This item can be quit only by pressing the Esc Key.

8.3.9 Current Internal Path Transactions

MODIOS PLUS METUORK STATUS wersise 2.31
Node Transactiss Counterr. Press SPCE AR te Clear Totals sldntn: ] 73:]
necess:

Infarmation frem nede 3 C03.80.80.00.00) Failare:
mn T 027 3 4 8 & 7

™ Actual 116 [ ] 1 ] ] ] ] [ ]
o Tetal [ ] ] ] ] [} [ ] [
B Actwal [] 1 [] [ [ [} q ]
DS Tetal [} ] ] ] [ [] ] ]
™ fctmal [ ] [} | ] [} ] [} @ ?
M Tetal [] [} (] L] 8 [ ] [ ] L}
IS dcemal [ ] [} L] [ ] ] 1] [ ] [ ]
P Intal [ ] [ ] [ ] [] [ ] ]
Station Management Input Commands fctwal: [}

Statisa Managemtat ll:lt Commands Tetal: []

Total Inbeund Comnands: []
Tetal Owthousd Cosmands: ]
Figure 8.11

1) This item displays the number of times each internal path for the specified node was
used. Pressing the space bar during operation clears the displayed data to zeros.

2) This item can be quit only by pressing the Esc Key.

—8-9 —




MBPSTAT Utility
8.3.10 Show Node Personality

8.3.10 Show Node Personality

MODRUS PLOS METWORX STATUS wersien 2.31

Node Psrescality A Mapter: @
Buccezs: 436
lnformatioc frem neds 3 03.00.0.00.000 Failure: [
Nede Nuaber = 3 -
Meds Type = Hoxt
Seftuare wers 1.2

MAC state variable = chech-pass B
Peer Status = porsal link operation

Teken pass ceunter » $442

Teken rotation time = 1 millizseconds
Description = pens

Figure 8.12

1) This item displays the node type, software version, node operation status onthe network,
and other information for the specified node. ’

2) This item can be quit only by pressing the Esc Kéy.

8.3.11 Quit

This item quits MBPSTAT and retums to MS-DOS.
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Sample Programs

This chapter describes how to use the sample programs provided by
Modicon.

9.1 Sample Program Overview ................ 92

9.1.1 WhatisaSampleProgram? ...................... 9-2
9.1.2  Minimum System Configuration .................. 9-3
9.1.3  Interactive Programs ...............ocoiiiiiinn. 9-3
904  Node AGAIESS . ... ovovrenreneaeantenananenn 93
G155  SCINEIMupt ..ottt 9-3
6.1.6  Running Sample Programs ...................... 94

902 SamplePl'OgramDetai.ls-............---.-- 9-5

921 MBPCHECK .........coiiiiiiiiiinianniennas 9-5
922 READNET ...... ..ttt nnaraaans 9-5
923 TEST4 ..ot i e 9-6
924 TESTAB ... ...ttt %-6
925 TEST4Cand TESTSLAV ...................uee. 9-7
926 GLOBTEST ........ciiiiiiiviriinincnrernnnns 9-8
927 EREADNODE ........ciiiimiiiiiiiiiinnnnanns 9-8

9.3 Board Reset Programs ........cc0cceceen.. 9-10

031 Descrption.....cciivvveraniiiinaiiranerannans 9-10
932 SABSOFFEXE...........coviiiiimniienaiin., 9-10
933 BDRESETEXE .............c.cccivininn e 9-11
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9.1.1 What is a Sample Program?

9.1 Sample Program Overview

l This section describes the sample programs.

9.1.1 Whatisa Sample Program? .. ... ... ittt g-2
9.1.2 Minimum System Conflguratlon .................................... 9-3
9.1.3 Interactive Programs ..............cceuveivennn.ss e, e 9-3
914 Neode AdAress ...ocviiii ittt e e reeiaanananeatnnnnenans 9-3
915 SCINterUpt ..o i e et 9-3

8.1.6 Running Sample Programs ...........oiiiiiiiiiiiiii et eieannns 9-4

9.1.1 What is a Sample i’rogram?

Note

1) Sample programs are contained inthe enclosed fioppy disk. Use these sample programs
- as references when writing an application program for data communications between
MEMOBUS PLUS network nodes.

2) The sample programs are shown below. Each sample programis provided as an execut-
able file and a source code file written in C language. When writing an application pro-
gram, use these sample programs as references tc ensure comrect operation.

a) TEST4.EXE

b) TEST4B.EXE

c) TEST4C.EXE

d) TESTSLAV.EXE
e) GLOBTESTS.EXE
f) READNODE.EXE
g) MBPCHECK.EXE
"h) READNET.EXE

The sample programs are provided as coding examples. The sample programs cannot he
run on the network unless modified. Before using a sample program, always check the
source codes in the program, change the software interrupt number in the program and the
node address based on the network configuration, then recompile the program. If the sample
program is not modified properly based on the network configuration, unexpected operation
will occur.
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9.1 Sample Program Overview

e

9.1.2 Minimum System Configuration
1) MBPCHECK and READNET

To run these programs, one or two SA85 Boards must be installed in the host computer
and the network must be enabled.

2) GLOBTEST, TESTSLAV and TESTAC

To run these programs, one SABS Board must be installed in each of two host computers
.and the network must be enabled.

3) TEST4 and READNODE

~ To run these programs, one SA85 Board must be installed in the host computer, the net-
work must be enabled, and at least two PLCs must reside on the network.

4) TEST4B

To run this program, one SA85 Board must be installed in each of two host computers, the
network must be enabled, and at least two PLCs must reside on the network.

9.1.3 Interactive Programs
1) GLOBTEST

GLOBTEST generates global data for the local host node. This program is used to write
global data and test it in the node in which the Network Diagnostic Utility is running.

2) TEST4C and TESTSLAV

TESTAC and TESTSLAYV are simultaneously run on two host nodes. These programs
operate by transferring data between two nodes.

9.1.4 Node Address

1) Forall programs other than GLOBTEST, specify a node address as an argument afterthe
command. GLOBTEST does not require a node address.

2) These programs process nodes on the network by referring to their node addresses dur-
ing operation.

9.1.5 5C Interrupt

1) The sample programs using NetBIOS use 5C interrupt. If anotherinterrupt is to be used,
modify and recompile the sample program by using the program shown in section 6.7
Application Interrupt.
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L . Y
2.1.6 Running Sample Programs . :

2) If another interrupt is specified using SA850FF and BDRESET in the SA8S reset pro-
gram, the sample program can be executed without modifications.

9.1.6 Running Sample Programs

1) To run a sample program, switch to the directory in which the executable program is
stored. Then, specify the command name, option switches, and parameters.

2) Seesection 9.2 Sample Program Detailsfor details on option switches and parameters. if
the sample program is executed with incorrect option switches and parameters speci-
fied, it wiil display the correct option switches and parameter setting methods.

OIIEZEID if a DOS/V machine is used, always. switch to an English environment before starting
MBPSTAT. To switch to an English environment, type CHEV US on the command line and
press the Enter key. To switch from the English environment to a Japanese environment, type
CHEV JP on the command line and press the Enter key.

EEE Option switch

An option switch is an optional argument that is spéciﬁed to run a command.

Parameter

5

A parémeter is a mandatory argument that is specified to run a command.
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9.2 Sample Program Details

9.2 Sample Program Details

l This section details each sample program.

921 MBPCHECK. ... ..o i e et ee e e 9-5
922 READNET ....iiiiiiiitiiiiineiatiessretsinaenanaaasreannnnnns 8-5
12 = T I =1 7 P 9-6
824 TESTAB ... i i it i i e s 9-6
9.25 TEST4CAnd TESTSLAV ... ..iviiire ittt iiieaiiiieiaananes 9-7
026 GLOBTEST ...ctiiiiiiiiiiiiiiitnrenia it enasaanrsansranes 9-8
827 READNODE ... ...ttt aac it eiaanaaenas 9-8

9.2.1 MBPCHECK

1) Start Command

MBPCHECK

2) Function

a) This program checks whether one or two SA85 Boards exist in a host computer. It
checks the adapter number (0 or 1) and node address (1 to 64).

b} Message Example

MODBUS PLUS Adapter (0 identified as node S.

9.2.2 READNET

1) Start Command

READNET
READNET routing-path

2) Function

a) This program checks all active nodes on the network. It checks the node address and
the version of the software residing at the node.

b) The routing path of the network to be tested must be specified in the routing-path pa-

rameter. Specify 5-byte data as a network routing path. Use a period to separate each
byte of data.
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9.2.3 TEST4 .
' ¢} Enter “READNET ?” to display how to specify data correctly.

d) If the parameter is not specified, the program will check the local network. If the pa-
rameter is specified, the program will check the specified network. -

e) Message Examples

Station 5 is a Host, Software version 2.01.
Station 9 is a Controller, Software version 2.02.

9.2.3 TEST4

1) Start Command
TEST4 slave_node
2) Function

a) This program reads the contents of the 125-word holding register from the specified
slave node (PLC). It reads the contents of the holding registers with addresses
400001 to 400125,

b) This program continues to run until the user presses the CTRL and C keys or the
CTRL and Break keys simultaneously.

c) If 125-word information is read normally, the data will be displayed.

9.2.4 TESTA4B

1) Start Command
TESTA4B 1st slave_node 2nd slave_node [/d]
2) Function

a) Ifthe /d switch (enable flag for two SA85 Boards) is not specified, one SA85 will corn-
municate with two PLCs. The program reads the contents of the 125-word holding
register from each slave node specified in slave_node.

b) ifthe/d switch (enable flag fortwo SA85 Boards) is specified, two SA85 Boards (0 and
1) will be used. The program reads the contents of the 125-word holding register from
each of the nodes specified in the first and second slave_node parameters for board
0_ .
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9.2 Sample Program Details

.

¢) The program reads holding register information (addresses 400001 to 400125} from
the two PLCs.

d) This program continues to run until the user presses the CTRL and C keys or the
CTRL and Break keys simultaneously.

e) If the request to read data from the first slave node is normal, “+” is displayed. If
125-word data is correctly read from the node of board 0, “-” is displayed. If the re-
quest to read data from the second slave node is normal, “<” is displayed. If 125-word
data is correctly read from the node of board 1, “>” is displayed. Therefore, if proces-
sing continues normally, the following will be displayed: +<—>+<—>+<—>

9.2.5 TESTAC and TESTSLAV

1) Start Command

TESTAC slave_address
TESTSLAY

2) Function

a) These programs simultaneously run on two host devices. TEST4C reads the con-
tents of the 125-word holding register from the SA85 in which TESTSLAV operates.
The host device in which TESTSLAV operates is a MEMOBUS slave which is waiting
for a data read request. This program continues to run until the user presses the CTRL
and C keys or the CTRL and Break keys simultaneously.

b) If the request to read the contents of the 125-word register is normal, TEST4C dis-
plays “+”. If the contents of the 125-word register are read normally, TEST4C displays
“=_Therefore, if processing continues normally, the following will be displayed:
g

¢) When processing is normal, TESTSLAV displays “+”. If processing continues nor-
mally, the following will be displayed: ++++++++

d) Whenthese programs are not running simultaneously, the active program displays an
error message until the other program is executed.

e) When TEST4C accesses a node in which TESTSLAV is not operating, “receive error
= 18" is displayed as a routine error message.

f) When TEST4C is not running (or TESTSLAV does not receive a request in 15 se-
conds), TESTSLAV displays “Status = 0x204™.
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9.2.6 GLOBTEST

9.2.6 GLOBTEST

1) Start Command
GLOBTEST -

2) Function

- This program continues to generate global data from SA85 board Q. The main purpose of
this program is to generate global data that can be read and displayed using the “Read
Globai Data” option on the MBPSTAT menu screen (for Network Diagnostic Utility
MBPSTAT). This program continues to run until the user presses the CTRL and C keys or
the CTRL and Break keys simultaneously.

9.2.7 READNODE
| 1) Start Command
READNODE ruthing_path .reference length count
2) Function -

a) This program reads input relay, coil, input register, and holding register information
from the specified PLC and displays the information. This program continues to run
until the value specified in the count parameter is reached or until the user presses the
CTRL and C keys or the CTRL and Break keys simultaneously.

b) Parameter
(1) ruthing_path

This parameter specifies the network routing path of the node from which data is to be
read. Specify the routing path of the destination node with one to five bytes of data.
Use a period to separate each byte of data. )

For example, if 10 is specified in the parameter, it means that node 10 on the local
area network is selected as the target node. If 24.10 is specified in the parameter, it
means that node 10 on the adjacent network connected via bridge 24 is selected as
the target node. If 24.22.10 is specified in the parameter, it means that node 10 on the
third network connected via bridges 24 and 22 is selected as the target node.

(2) reference

This parameter specifies a reference leading number (0x, 1x, 3x, 4x).
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-

(3) length
This parameter specifies the data size from the reference leading number.
(4) count

This parameter specifies the number of times information is to be read from the node.
The program terminates when the count specified in the parameter is reached. If 0 is
specified in the parameter, the program will continue to run until the user presses the
CTRL and C keys or the CTRL and Break keys simultaneously.

3) Entry Example

READNODE 24.5 400101 10 1

Data between reference numbers 400101 and 400110 is read only once from the node
with node address 5 on the network connected via bridge 24.
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9.3.1 Description . -

9.3 Board Reset Programs

| This section describes the board reset programs.

9.31  DESCHPHON . . v oo et e e e eesaenneeeeannns, e, 9-10

9.3.2  SABBOFFEXE ....uuiuirtserinitenie e et 9-10

9.3.3 BDRESETEXE ..oovvveererorressvnnnnnnnnn TP 9-11

9.3.1 Description

1) When the SA85 is ready to operate, it remains in wait state until it actually operates.
Therefore, if the SA85 is not to be used for a while, it can be stopped to prevent it from
interfering with other new programs,

2) The following two ﬁrograms are provided to stop and restart the SA85. These programs
canbe directly run from the MS-DOS command Ime Alternatively, they can also be called
from an application program.

3) The board reset function can be disabled using the /B switch of MBPHOST.SYS in CON-
FIG.SYS.

9.3.2 SAS850FF.EXE

1) This program disables the SA85 Board. Normally, use this program when the SA85 is not
to be used for a while or when the host computer is to be used for another purpose. The
SAB5 can be restarted by executing BDRESET.EXE.

2) The main purpose of this program is to prevent the SA85 from interfering with the terminal
emulation program executed in the host computer. If the SA85 is enabled, the serial port
will not be handled property.

3) The foliowing two option switches are available.
a) /S: Specifies an interrupt number.
by MN: Specifies a SA85 Board number (0 or 1).

Example:

SAB50FF /S5B /N1
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This command string specifies interrupt number 5B and disables SA85 Board 1. The
default values for the /S and /N option switches are interrupt number 5C and board 0,

respectively.

9.3.3 BDRESET.EXE

1) This program initializes the SA85 Board, performs self-diagnostic processing, and sets

. the SAB8S to its initial state. If the SA85 Board is initialized normally, it will be involved in

network operations. This program performs the same processing as that performed by
turning ON the host computer.

2) The following two option swiiches are available.

a) /S: Specifies an interrupt number.

b) /N: Specifies a SA85 Board number (0 or 1).

Example:

BDRESET /S5B /N1

This command string specifies interrupt number 5B and disables SA85 Board 1. The
default values for the /S and /N option switches are interrupt number 5C and board 0,
respectively.
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This chapter describes the MEMOBUS commands used for MEMO-
BUS PLUS.

10.1 MEMOBUS Protocol for MEMOBUS PLUS  10-3
10.1.1 Relationship between MEMOBUS Master and Slaves . 10-3
10.1.2 Creating MEMOBUS Commands/Response Messages . 10-3

10.2 MEMOBUSCOII'III“III.icatiODS teE B PP OEEEARNS 10'4
10.3 List of MEMOBUS Commands ......s0.... 105
10.4 Specifying Digital and Register References .. 10-6

10.5 BasicFunctions .....c.cceeeveccecsceesers 107

10.5.1 ReadingCoilStatus ..............covviiiinn.... 10-7
10.5.2 Reading the Status of SpecificCoils ............... 10-8
10.5.3 Modifying Status of a SingleCoil ................. 10-9
10.54 Modifying Status of Multiple Coils ................ 10-10
10.5.5 ReadingInputRelay Status ..............coonnitn 10-11
10.5.6 Reading Input RegisterContents .................. 10-12
10.5.7 Reading Holding Register Contents . ............... 10-13
10.5.8 Writing to a Single Holding Register . .............. 10-14
10.5.9 Writing to Multiple Holding Registers ............. 10-15
10.5.10 Writing a Mask to Holding Registers .. .. ........... 10-17
10.5.11 Rcading/Writing to Multiple Holding Registers ...... 10-18
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10.1 MEMOBUS Protocol for MEMOBUS PLUS

This section describes the MEMOBUS protocol used for MEMOBUS PLUS,

10.1.1 Reiationship between MEMOBUS Masterand Slaves ................. 10-3
10.1.2 Creating MEMOBUS Commands/Response Messages ............... 10-3

This section describes the MEMOBUS commands used for MEMOBUS PLUS. It is intended
for programmers who write application programs that enable cormmunications between the
SAB85 and Yaskawa PLCs. Refer to the following manual for details on the MEMOBUS com-
mands: '

MEMOCON GL120, GL130 MEMOBUS User’s Manual (SIEZ-C825-70.13)

The GL120 and GL130 use MEMOBUS protocol to transfer data and read status information.
MEMOBUS PLUS uses MEMOBUS protocol to transfer data between the SA85 and the
GL120/GL130 over a network.

10.1.1 Relationship between MEMOBUS Master and Slaves

1) The MEMOBUS commands allow only one master device for multiple slave devices on
the network. The MEMOBUS PLUS 1:1 communications protocol allows multiple master
devices for multiple slave devices. Simultaneous communications are processed by us-
ing several different types of paths within the devices.

2) The MEMOBUS protocol aliows commands and responses to be transferred between
the master and slave devices. One communication consists of a command sent from the
MEMOBUS master device to a slave device and a response returned from the slave de-
vice to the master device.

10.1.2 Creating MEMOBUS Commands/Response Messages

The application in the host computer creates a MEMOBUS query message in the data buffer.
The message contains a MEMOBUS function code and each element data described in this
chapter. When the message is sent, the buffer is used by the NetBIOS function. Likewise, the
slave application in the host computer uses the NetBIOS function to receive the query mes-
sage in the buffer. The application can also create a response message in the buffer and send
it from the buffer. The NetBIOS functions and network hardware perform the process for ob-
taining the network path of the MEMOBUS PLUS destination node and the process for past-
ing the MEMOBUS message in the MEMOBUS PLUS message packet.
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10.1.2 Creating MEMOBUS Commands/Response Messages cont,

10.2 MEMOBUS Communications

[} This section describes the MEMOBUS communications method.

-

1) Each MEMOBUS query message and response message cons:sts of 8-bit data that can
be a maximum of 252 bytes in length.

a) Query Message

The function code in a query message specifies the processing to be performed by
the specified slave device. Other data in the query message contains the information
required for the slave device to perform the specified processing. If, for example,
function code 03 is specified to request the slave device to read holding register data,
the leading address of the holding register and the number of read times must be spe-
cified in the query message.

b} Response Message

When the slave device retumns a normal response, the function code in the response
message is identical with the function code in the query message. The response mes-
sage contains register data, status information, and other data collected by the slave
device. When ‘an error occurs, the function code is changed to indicate that the re-
sponse message is faulty. The response message also contains an error code.

2) Apartfromthe following two items, MEMOBUS PLUS messages are aimost the same as
MEMOBUS messages.

a) AMEMOBUS message contains a slave addre-ss.-Before the MEMOBUS message is

converted into a MEMOBUS PLUS message, the slave address is removed from the
MEMOBUS message and replaced with a destlnatlon field for the MEMOBUS PLUS
MAC field.

b) The CRC/.RC error check area is removed from the MEMOBUS message. An error

check is performed in the HDLC level CRC-16 field in the MEMOBUS PLUS mes-
sage.
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10.3 List of MEMOBUS Commands

] This section presents a list of MEMOBUS commands.

Table 10.1

Function Function

code
01y Read coil status
02y Read input relay status
034 Read holding register contents
04y Read input register contents
054 Modify status of a single coil
06y Wirite to a single holding register
07y Read status of specific coils
08y Loopback test
0By Read event counter
0Cq Read communications status
OFy Modify status of multiple coils
104 Write to multiple holding registers
11y Read equipment status
124 Read link coil status
134 Read constant register contents
154 Read link register contents
164 Write a mask to the holding register
174 Read and write to muitiple holding registers
184 Read FIFO register contents
194 Modify status of a single link coil
1AH Write to a single constant register
1By Wirite to a single link register
1Dy Modify status of multiple link coils
1EH Write to multiple constant registers
1Fy Wirite to multiple fink registers
214 Read special reference status
224 Modify special reference status
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10.1.2 Creating MEMOBUS Commands/Response Messages cont.

10.4 Specifying Digital and Register References

Note

l This section describes how to specify digital and register references.

Ina MEMOBUS message, a function code is used to specify the reference type (such as inter-
nal coils, input relays, and holding registers). Ina MEMOBUS message, all digital and regis-
teraddresses are represented in hexadecimal notation and specified as addresses relative to
the leading address {0). Each address is specified as an oﬁset address (subtract the leading
address of the spec:f;ed reference)

For example, the leading address of the holding register for the GL120 is 400001. For the
“read holding register contents” function, this address must be specified as 0000H. Likewise,
the leading address of the coil is 000001. Forthe “read coil status™ function, this address must
be specified as 0000H. For example, the address of coil 000127 must be specified as 007E
(hexadecimal) because the offset address is 000126.

In MEMOBUS, all numbers must be specified in hexadecimal notation and in higher-place
and lower-place bytes. For coil 000127 {offset address 007E in hexadecimal notation) in the
preceding example, specify 00 in the higher-place bytes and 7E in the lower-place bytes.
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e

10.5 Basic Functions

l This section describes the basic functions of the MEMOBUS system.

10.5.1 Reading Coil Status ......vvvriririeie e i i einareanernnn. .. 107

10.5.2 Reading the Status of SpecificCoils ........... .. .. oo 10-8
10.5.3 Modifying Statusof aSingleCoil ..........ocooiiiiiiiiiiiiii, 10-9
10.5.4 Modifying Status of Multiple Coils ... inl 10-10
10.5.5 ReadingInputRelay Status .........coviii it iiiiii e 10-11
10.5.6 Reading InputRegisterContents ....... ..ottt iieiean, 10-12
10.5.7 Reading Holding RegisterContents .............ccoiviiiiiiiiat, 10-13
10.5.8 Wiriting to a Single Holding Register ............cooiiiniiiiia, 10-14
10.5.9 Writing to Multiple Holding Registers .......cooiiiiiiiiiiiiiiinn o, 10-15
10.5.10 Writing a Mask to Holding Registers ............... ..ot 10-17
10.5.11 Reading/Writing to Multipie Holding Registers .................ooo0it, 10-18

10.5.1 Reading Coil Status

1} Function

The status of a series of coils is read starting from a specified coil number up to the num-
ber of coils specified. The slave organizes data for the status of groups of 8 coils in nu-
merical order, and returms a response message. If the number of coils is a multiple of 8,
then the MSB (most significant bit) of the last data represents the status of the last coil. If
the number of coils is not a multiple of 8, then the unused bits in the last data on the MSB
side all become zeroes.

¢ Function code; 01y
= No. of ¢oils handled by a single message: 2,000
2) Example Message

In this example, the status is read for a total of 37 coils numbered 000020 to 000056 from
slave 2 (20 = 14, 37 = 25y).

4EXAMPLEp Query Message

Function code 01y
Starting No. High byte 004
Low byte 134
No. of coils High byte 00K }
Low byte 254 V102,000

Note Starting No.
First coil number for GL120 or GL130: 000001
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10.5.2 Reading the Status of Specific Coils

Data Read Order and Meaning

MSB LsB

Status of first 8 coils \

Shows the status of the first coil
1: ON .
. Q:OFF

tt

Status of last 8 coils

Response Message (Normal Operation)

Function code o1y

No. of data - ’ 05y b (N+7)/8 (see note)
Status of first 8 coils Chy

Status of next 8 coils 6By

Status of next 8 coils B2y

Status of next 8 coils OEy

Status of next 8 coils ' ' 1By

Note N is the number of coils, and {N + 7)/8 is the maximum integer value.

10.5.2 Reading the Status of Specific Coils

3

1) Function

The status of a specified group of 8 coils (000001 to 000008} is read. The slave organizes
the coil status data, and retums a response message.

= Function code: 07y
« Maximum No. of coils handied by a single message: 8
2) Examplé Message

in this example, the status is read for specifiéd coils nu'mbered 000001 to 000008 from
slave 1.

<4EXAMFPLEp Query Message
[ Function code o7y |
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Data Read Order and Meaning
MSB . LSB

T— Status of coil 000001 for GL120 or GL.130

Status of coil 000008 for GL120 or GL130
1: ON
0: OFF

Response Message (Normal Operation)
Function code 074
Status of 8 coils 034

10.5.3 Modifying Status of a Single Coil
1) Function

A specified coil status is changed to a specified state (ON or OFF). The master specifies
ON or OFF, and sends a query message.

= Function code; 054
+ Maximum No. of ¢coils handled by a single message: 1
2) Example Message

In this example, the status is modified for slave coil 000173 (173 = ADy).

4EXAMPLEp Query Message

Function code 054

Specified no. High byte 004
Low byte ACH

Specified status High byte FFy FFOO: ON
Low byte 004 0000,: OFF

Note Specified No.
Coil no.: 000001

Response Message (Normal Operation)

Function code 05y

Specified no. High byte 00y
Low byte ACy

Specified status High byte FFy
Low byte 00y
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10.5.4 Modifying Status of Multiple Coils

Note The coil that you wish to modify should always be set in the Disable mode. The instruction can
be executed in the Enable mode, but be very careful because the coil status may be overwrit-
ten despite the internal logic decoding results when the coil resides in the ladder.

10.5.4 Modifying Status of Multiple Coils

1) Function

The status of a series of coils starting from a specified coil number up to the number of
coils specified is modified to a specified state (ON or OFF). The master organizes data
specifying ON or OFF for groups of 8 coils in numerical order, and sends a query mes-
sage. If the number of coils is a multiple of 8, then the MSB of the last data specifies the
status of the last coil, but if the number of coils is not a multiple of 8, then unused bits are
generated for the last data on the MSB side. The unused bits, howeverare ignored onthe

slave side.

¢ Function code: OFy

» Maximum No. of coils handled by a single message: 800

2) Example Message

In this example, the status is modified for a total of 10 coils numbered 000020 to 000029
in slave 1 (20 = 14y, 10 = 0Ay).

<EXAMPLE»  Query Message

Function code OFy
Starting No. High byte 004
Low byte 134

No. of coils High byte 00y
[ Low byte 0Ay

No. of data 024
Specified data for first 8 colls 00
Specified data for next 8 coils 00H

}_ 110 800

} (N+'7)_f‘8 (see note a)

Note (a)N is the number of coils, and (N + 7)/8 is the maximum integer value.

(b) Starting No.

First coil number:
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Specified Data Order and Meaning

MSB LSB
Specified data for first 8 coils \
Specifies status of the first coil
1. ON
- . O:OFF
Specified data for last 8 coils
Response Message (Normal Operation)
Function code OFy
Starting No. High byte 00y
Low byte 134
No. of coils High byte 00y
Low byte 0AH

Note The coil that you wish to modify should always be setin the Disable mode. The instruction can
be executed in the Enable mode, but be very careful because the coil status may be overwrit-
ten despite the internal logic decoding resuilts.

10.5.5 Reading Input Relay Status
1) Function

The status of a series of input relays is read starting from a specified input relay number
up to the number of relays specified. The slave organizes data for the statusin groups of 8
relays in numerical order, and retumns a response message. If the number of relays is a
multiple of 8, then the MSB of the last data represents the status of the last relay, but if the
number of relays is not a muitiple of 8, then the unused bits in the last data on the MSB
side all become zeroes.

» Function code: 02y
» Maximum No. of relays handled by a single message: 2,000
2) Example Message

In this example, the status is read for a total of 22 input relays numbered 100197 to
100218 from slave (197 = C5y, 22 = 16).

<4EXAMFPLEp Query Message

Function code 02y
Starting No. High byte 00y
Low byte Cdy
No. of relays High byte 00y }
: Low byte 16y 102,000
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10.5.6 Reading Input Register Contents

Note Starting No.
First input relay number: 100001

Data Read Order and Meaning
MSB ’ T LSB

Status of first 8 input—relays \

Shows the status of the first input relay
1: ON
_ 0:0FF

1

Status of last 8 input relays

Response Message (Nornial Operation)

Function code . , 024
No. of data - 03y, F (N+7)/8 (see note)
Status of first 8 input relays : ACy
Status of next 8 input relays - DBy
Status of next 8 input relays 35y

Note N is the number of coils, and (N + 7)/8 is the maximum integer value.

10.5.6 Reading Input Register Contents

1) Function
The conteﬁts 61 a series of input registers is read starting from a specified input register
number up to the number of registers specified. The slave splits the contents of the input
registers into the most significant 8 bits and the least significant 8 bits, and then organizes
the input register data in numerical order before returning a‘response message.
« Function code: 04,
« Maximum No. of registers handled by a single message: 125

S

2) Example Message

in this example, the contents are read for slave input register 300008.

<4EXAMPLEM Query Message

Function code 04y
Starting No. High byte 00y
Low byte 084
No. of registers - High b 00,
9 : igh byte a 110125
Low byte 01y
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e

Note Starting No.
First input register number: 300001

Data Read Order and Meaning

MSB LSB

Most significant 8-bit data for the
first input register

Least significant 8-bit data for the
first input register

Most significant 8-bit data for the
last input register

Least significant 8-bit data for the
last input register

Response Message (Normal Operation)

Function code Ody
No. of data 02y } No. of input registers x 2
input register contents High byte 054

Low byte 39

10.5.7 Reading Holding Register Contents

1) Function

The contents of a series of holding registers is read starting from a specified holding reg-
ister number up to the number of registers specified. The slave splits the contents of the
holding register into the most significant 8 bits and the least significant 8 bits, and then
organizes the holding register data in numerical order before returning a response mes-
sage.

« Function code: 034
+ Maximum No. of registers handled by a single message: 125
2) Example Message

In this example, the contents are read for a total of three holding registers numbered
400108 to 400110 from slave (108 = 6Cy).
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10.5.8 Writing to a Single Holding Register

<4EXAMPLEp Query Message

Function code : 03y
Starting No. High byte 00y
Low byte 6BH
No. of registers - | High b 00
9 : gh byte H 110 125
Low byte 03y .

Note Starting No. : :
First holding register number: 400001

Data Read Order and Meaning

MSBE LsB

Most significant 8-bit data for the
first holding register

Least significant 8-bit data for the .
first holding register . ] -

"
e

Most significant 8-bit data for the
last holding register -

Least significant 8-bit data for the
last holding register

Response Message (Normal Operation)

Function code 034
No. of data _— 06y }- No. of input registers x 2
First holding register contents | High byte 024
Low byte 2By
Next holding register contents | High byte 00y
Low byte 00y
Next holding register contents | High byte 004
Low byte 63y.

10.5.8 Writing to a Single Holding Register

1) Function

Specified data is written to a specified holding register. The master splits and organizes
the write data into the most significant 8 bits and the least sighificant 8 bits, and then
sends a query message.
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« Function code: 06y
» Maximum No. of registers handled by a single message: 1
2) Example Message

in this example, the master writes to slave holding register 400136 (136 = 88y)

«EXAMPLED Query Message

Function code 06y
Specified no. High byte 004
Low byte 874
Write data High byte 03y } .
Low byte 9Ey Write data

Note Specified No.
Holding register no.: 400001

Data Write Order and Meaning

MSB LSB

Most significant 8-bit write data

Least significant 8-bit write data

Response Message {(Normal Operation)

Function code 06y
Specified no. High byte 00y
Low byte 874
Wirite data High byte 03y
Low byte 9EH

10.5.9 Writing to Multiple Holding Registers

1} Function

Specified data is written to a series of holding registers starting from a specified holding
register number up to the number of registers specified. The master splits the write data
into the most significant 8 bits and the least significant 8 bits, and then organizes the write
data in numerical order before sending a query message.

» Function code: 10y
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10.5.9 Writing to Multiple Holding Registers cont.

» Maximum No. of registers handled by a single message: 100

2) Example Message

In this example, data is written to holding registers 400136 and 400137 at slave (136 =

884H).

4EXAMPLEp Query Message

Function code 104
Starting No. : High byte 00y
. _ Low byte 874
No. of registers -~ High byte 00y
' Low byte 024
No. of data 04y
Data written to the first High byte 004
holding register Low byte 0Ay
Data written to the next High byte 0y
holding register Low byte 02y
Note Starting No.
First holding register number: 400001
Data Write Order and Meaning
MSB LSB
Most significant 8-bit write data for the
first holding register
Least significant 8-bit write data for the
first holding register
Most significant 8-bit write data for the
last holding register
Least significant 8-bit write data for the
last holding register
Flespon§e Message (Normal Operation)
- ' Function code 104
Starting No. High byte 00y
- Low byte 874
No. of registers High byte 00y
' Low byte 024
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10.5.10 Writing a Mask to Holding Registers

1) Function

A specified bit pattern is written to the contents of a specified holding register. With an
AND mask, each bit in the holding register is ANDed with the corresponding bit in the
AND mask, and with an OR mask, each bit in the holding register is ORed with the corre-
sponding bit in the OR mask. The holding register is modified accordingly.

Note An OR mask is valid for only the bits that have been set to 0 by an AND mask.
+ Function code:; 164
» Maximum No. of registers h'andled by a single message: 1
2) Example Message

in this example, an AND mask is written to slave holding register 400136 (136 = 88).

4EXAMPLEp Query Message

Function code 164
Specified no. High byte 004
Low byte 874
AND mask data High byte 05k
Low byte 05y
OR mask data High byte 00y
Low byte 00y

Note Specified No.
Holding register no.: 400001 for GL120 or GL130

Mask Data Order and Meaning
MSB LSB

Most significant 8-bit mask data

Least significant 8-bit mask data

Response Message (Normal Operation)

Function code 164
Specified no. High byte 00y
Low byte 871
AND mask data High byte 054
Low byte 054
OR mask data High byte 00y
Low byte 00y
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10.5.11 Reading/Writing to Multiple Holding Registers

10.5.11 Reading/Writing to Multiple Holding Registers

1} Function

The contents of a series of holding registers is read starting from a specified holding reg-
ister number up to the number of registers specified. Atthe same time, the function writes
the respective data to a series of holding registers starting from a specified holding regis-
ter number up to the number of registers specified. The master splits the write data into
the most significant 8 bits and the least significant 8 bits, and then organizes the holding
register data in numerical order before sending a query message. On the other side, the
slave splits the contents of the holding register into the most significant 8 bits and the
least significant 8 bits, and then organizes the holding register data in numerical order
before retuming a response message.

« Function code: 17
+ Maximum No. of registers handled by a single message: 125 read and 100 write
2) Example Message

in this exahple, the contents are read for a total of-three holding registers numbered
400108 to 400110 from slave, and data is written to holding registers 400136 and 400137

(108 = 6Cyy, 136 = 88y).

<4EXAMPLE D Query Message

Function code - 174
Read start no. High byte 00y
) Low byte 6By
No. of read units ~ ‘ High byte 00y - } 110125
_| Low byte 034
Write start no. High byte 00y
' Low byte 87y
No. of write units High byte 00y
Low byte 02y } 110100
No. of data 04y }- No. of write holding registers
Write data to the first holding - | High byte 00y - - X2
register Low byte 0Ay-
Write data to the next holding | High byte 0y
register Low byte 024

" Note (a) Read'Star'ting No.
" First holding register number: 400001

{b) Write Starting No.
. First holding register number: 400001
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Response Message (Normal Operation)

Function code 174
No. of data 08y } No. of read holding registers
First holding register contents | High byte 024 x2
Low byte 2By
Next holding register contents | High byte 00y
Low byte 004
Next holding register contents | High byte 00y
Low byte 634

Data Read and Write, Order and Meaning

MSB LSB
Most significant 8-bit data for the
first holding register

Least significant 8-bit data for the
first holding register

1t
(N

Most significant 8-bit data for the
last holding register

Least significant 8-bit data for the
last holding register
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10.6.1 Reading Link Coil Status . _

10.6 Expansion Functions

This section describes link coils, constant registers and other expansmn functions and
presents their message examples. .

10.6.1
10.6.2
10.6.3
10.6.4
10.6.5
10.6.6
10.6.7
10.6.8
10.6.9

Reading Link Coil Status ..........ccoiiiiiiiiiiiiiiniinnannn, 10-20
Modifying Status of a Single Link Coil .................ooiiiiiiun.... 10-21
Modifying Status of Multiple LinkColls ............c.ooiiiiaenin.... 10-22
Reading Link Register CONtENtS . . ... ...u.e e eeeeeeeveennnnns, 10-23
Writing to a Single Link Register ......... e, e, 10-25
Wiriting to Multiple Link Registers ............ooviiiiiiinenin ... 10-26
Reading Constant Register Contents .. ... e iiereesreeaar e, 10-27
Wiriting to a Single Constant Register ...........coioiiiiiinenn.... 10-28
Writing to Multiple Constant Registers .................ccoovvuene... 10-29

10.6.1 Reading Link Coil Status

1} Function

4EXAMPLED

The status of a series of link coils is read starting from a specified link coil number up to
the number of coils specified. The slave organizes data for the status of groups of 8 link
coils in numerical order, and returns a response message. If the number of link coils is a
multiple of 8, then the MSB (most significant bit) of the last data represents the status of
the last link coil, but if the number of link coils is not a multiple of 8, then the unused bits in
the last data on the MSB side all become zeroes.

» Function code: 124

 No. of coils handled by a single message: 2,000

2) Example Message

In this example, the status is read for a total of 37 link coils numbered D10020 to D10056
from slave {(GL120 or GL130) (10020 = 2724, 37 = 25).

Query Message )
Function code . 12y
Starting No. . High byte {27y
| Low byte 23y ]
No. of coils ' High byte 00y
Low byte 25y 1102,000

Note Starting No.

First link coil number:  DOOOOA
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Data Read Order and Meaning

MSB LSB

Status of first 8 link coils «—— Shows the status of the first link coil
1: ON

0: OFF

Status of 1ast 8 link coils

Response Message (Normal Operation)

Function code 124

No. of data 05y F (N+78 (see note)
Status of first 8 link coils CDy

Status of next 8 link coils 6By

Status of next 8 link coils B2n

Status of next 8 link coils DEH

Status of next 8 link coils 1By

Note N is the number of coils, and (N + 7)/8 is the maximum integer value.

10.6.2 Modifying Status of a Single Link Coil

1) Function

A specified link coil status is changed to a specified status (ON or OFF). The master spec-
ifies ON or OFF status, and sends a query message.

+ Function code: 19y
» Maximum No. of coils handled by a single message: 1
2) Example Message

In this example, the status is modified for slave (GL120 or GL130) link coil D10173
(10173 = 27BDR).

<4EXAMELEp Query Message
Function code 194
Specified no. High byte 27y
Low byte BCy
Specified status High byte FFH } ON with FF00
Low byte 00y OFF with 0000
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10.6.3 Modifying Status of Multiple Link Coils

Note Specified No.
Link coil no.:

Response Message (Normal Operation)

D00001

Function code 19y
Specified no. High byte 271
Low byte BCy
Specified status High byte FFy
Low byte 004

Note Thelink coil that you wish to modify should aiways be set in the Disable mode. The instruction
can be executed in the Enable mode, but be very careful because the link coil status may be

overwritten despite the internal logic decoding results.

10.6.3 Modifying Status of Multiple Link Coils

1) Function

The status of a series of link coils starting from a specified link coil number up to the num-
ber of coils specified is modified to a specified status {ON or OFF). The master organizes
data specifying ON or OFF status for groups of 8 link coils in numerical order, and sends a
query message. If the number of link ¢oils is a multiple of 8, then the MSB of the last data
specifies the status of the last link coil, but if the number of link coils is not a multiple of 8,
then unused bits are generated in the last data on the MSB side. The unused bits, howev-
er, are ignored on the slave side. ;

» Function code:1Dy

« Maximum No. of coils handled by a single message: 800

2) Example Message

In this example, the status is modified for a total of:10‘[ink coils numbered D10020 to
D10028 at slave (GL120 or GL130) (10020 = 27244, 10 = 0AR).

«EXAMPLEM ©  Query Message =

Function code 1Dy
Starting No. High byte 274

Low byte 23y
No. of coils High byte 004

Low byte 0AH
No. of data ; 024
Specified data for first 8 link coils 00y
Specified data for next 8 link coils - 004
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Note (a) Starting No.
First link coil number;  D00001

(b) N is the number of link coils, and (N + 7)/8 is the maximum integer vaiue.

Data Read Order and Meaning
MSB LSB
Specified data for first 8 «—— Spacified Data for First 8 Link Coils
link coils 1: ON
0: OFF
Specified data for jast 8
fink coils
Response Message (Normal Operation)
Function code 1Dy
Starting No. High byte 27H
Low byte 234
No. of coils High byte 004
Low byte DAY

Note The link coil that you wish to modify should always be setin the Disable mode. The instruction
can be executed in the Enable mode, but be very careful because the link coil status may be
overwritten despite the internal logic decoding results.

10.6.4 Reading Link Register Contents

1) Function

The contents of a series of link registers is read starting from a specified link register num-
ber up to the number of registers specified. The slave splits the contents of the link regis-
ter into the most significant 8 bits and the least significant 8 bits, and then organizes the
link register data in numerical order before returning a response message.

« Function code: 154
» Maximum No. of registers handled by a single message: 125

2) Example Message

—10-23 —



MEMOBUS Commands . ,
e . . "~~~ . R
10.6.4 Reading Link Register Contents cont.

<EXAMPLEp

In this example, the contents are read for a total of three link registers numbered R10001
to R10003 from slave (GL120 or GL130} (10001 = 2711,).

Query Message
Function code 154
Starting No. | High byte 27h
Low byte 104
No. of registers High byte 00y
Low byte 03y
Note Starting No.
First link register number: R0O0001
Data Read QOrder and Meaning
MmsB LSB
Most significant 8-bit data
for the first link register
Least significant 8-bit data for
the first link register
Most significant 8-bit data
for the last link register
Least significant 8-bit data for
the last link register ;
Response Message (Normal Operation)
Function code 154
No. of data 06y
First link register contents High byte 121
Low byte 34y
Next link register contents High byte 56y
Low byte 781
Next link register contents High byte 9Ay
Low byte . BCH
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10.6 Expansion Functions

10.6.5 Writing to a Single Link Register

1) Function

Specified data is written to a specified link register. The master splits and organizes the
write data into the most significant 8 bits and the least significant 8 bits, and thensends a
guety message.

¢ Function code: 1By
« Maximum No. of registers handled by a single message: 1
2) Example Message

In this example, the master writes to slave (GL120 or GL130) link register R10136 (10136
= 2798y).

<4EXAMPLEp Query Message

Function code 1B
Specified no. High byte 274
Low byte 971
Write data High byte 03y } .
Low byte 9Ey Write data

Note Specified No,
Link register no.: RO0001

Data Write Order and Meaning

MSB LsB
Most significant 8-bit
write data
Least significant 8-bit
write data

Response Message (Normal Operation)

Function code 1By
Specified no. High byte 27y
Low byte 971
Wirite data High byte 034
Low byte 9Ey
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10.6.6 Writing to Multiple Link Registers .

10.6.6 Writing to Multiple Link Registers

<4EXAMPLEp

1} Function

Specified data is written to a series of link registers starting from a specified link register
number up to the number of registers specified. The master splits the write data into the
most significant 8 bits and the least significant 8 bits, and then organizes the write data in

numerical order before sending a query message.

» Function code: 1Fy

* Maximum No. of registers handled by a single message: 100

2) Example MessageA

In this example, data is written to link registers R10136 and R10137 at slave {GL120 or

GL130) (10136 = 2798y,).

Query Message .
Functioncode 1Fy
Starting No. High byte 27H
Low byte 97
No. of registers High byte 004
- Low byte, 02y
No. of data 04y
Data written to the first link High byte 004
register Low byte 0AH
Data written to the next link High byte 01y
register Low byte 02y
Note Starting No.
First link register number: R00001 -

Data Write Order and Meaning

MSB

LSB

Most significant 8-bit write
data for the first link register

for the first link register

Least significant 8-bit write data

it

Most significant 8-bit write
data for the last link register

Least significant 8-bit write

data for the fast link register
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Response Message (Normat Operation)

Function code 1FH
Starting No. High byte 27h
Low byte 97y
No. of registers High byte 00y
Low byte 02y

10.6.7 Reading Constant Register Contents
1) Function

The contents of a series of constant registers is read starting from a specified constant
register number up to the number of registers specified. The slave splits the contents of
the constant register into the most significant 8 bits and the least significant 8 bits, and
then organizes the constant register data in numerical order before returning a response
message.

» Function code: 13y
« Maximum No. of registers handled by a single message: 125

2) Example Message

In this example, the contents are read for a total of three constant registers numbered
700108 to 700110 from slave (GL120 or GL130) (108 = 6Cy).

<4EXAMPLEY Query Message

Function code 134
Starting No. High byte 00y
Low byte 6By
No. of registers High byte 004
Low byte 034 110125

Note Starting No.
First constant register number: 700001

Data Read Order and Meaning

MSB LSB
Most significant 8-bit data
for the first constant register

Least significant 8-bit data for
the first constant register

i
u

Most significant 8-bit data
for the last constant register

Least significant 8-bit data
for the last constant register
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10.6.8 Writing to a Single Constant Register

Response Message (Normal Operation)

Function code : 134

No. of data 06y }- No. of constant registers x 2
First constant register High byte 02y

contents : Low byte 2By

Next constant register High byte 00y

contents ; Lowbyte - 00K

Next constant register High byte 004

contents Low byte 634

~ 10.6.8 Writing to a Single Constant Register
N 1) Function : ’ 3

Specified data is written to a specified constant register. The master splits and organizes
the write data into the most significant 8 bits and th_e least significant 8 bits, and then

sends a query message.
« Function code: 1Ay
« Maximum No. of'regfsters handied byAa sihgle message: 1

2) Example Mt_essage

In this exan_iple: the master writes to slave (GL120 or GL130) constant register 700136
(136 =88y). =~

<EXAMPLEp Query Messége

Function code ' 1A4

Specified no. High byte 00y
Low byte 874 ‘

Write data High byte 03y }_ .
Cowbyte . SEn Write data

Note Specified No.
Constant register no.: 700001

Data Write Order and Meaning

MSB LSB

Most significant 8-bit write data

Least significant 8-bit write data
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Response Message (Normal Operation)

Function code ) 1Ay
Specified no. High byte 00y
Low byte 87y

Write data High byte 034
' Low byte 9Ey

10.6.9 Writing to Muitiple Constant Registers

1) Function

Specified data is written to a series of constant registers starting from a specified
constant register number up to the number of registers specified. The master splits the
write data into the most significant 8 bits and the least significant 8 bits, and then orga-
nizes the write data in numerical order hefore sending a query message.

« Function code: 1Ey
» Maximum No. of registers handled by a single message: 100
2) Example Message

In this example, data is written to constant registers 700136 and 700137 at slave (GL120
or GL130) (136 = 88y).

AEXAMPLE) Query Message

Function code 1E4

Starting No. High byte 00y
Low byte 874

No. of registers High byte 00

9 oh oyt H } 110 100

Low byte 024

No. of data 04y } No. of constant registers x 2

Data written to the first High byte 00y

constant register Low byte 0Ay

Data written to the next High byte 01y

constant register Low byte 02

Note Starting No.
First constant register number: 700001
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10.6.9 Writing to Multiple Constant Registers cont.

Data Write Order and Meaning

MSB ' ) LSB

Most Significant 8-bit write data

for the first constant register

Least significant 8-bit write data
for the first constant register

it
121

Most significant 8-bit write data
for the last constant reqister
Least significant 8-bit write data
| for the last constant register

Response Message (Normal Opération) __ ,

- Function code ‘ 1Ey
’ " | Starting No. . . High byte 00y

Low byte 871

No. of registers High byte 00y

Low byte 02y
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10.7 Special Functions

l This section describes the loopback test, status, reference and other special functions.

10.7.1 LoopbackTest ......cccoiriiiiiiiii it iiiiisiai i iriiaananaaans 10-31
10.7.2 ReadingEventCounter ..........cccoiiiiiiiiiiiiii i, 10-32
10.7.3 Reading Communications Status ................. ... 10-32
10.7.4 ReadingEquipmentStatus ..........c..oiiiiiiiiiiii 10-34
10.7.5 Readingthe FIFO RegisterContents .............cccoiiiiiniiiann.. 10-37
10.7.6 Reading Special Reference Status ...............coooiiiiiiiia, 10-38
10.7.7 Modifying Special Reference Status .............ccviiiiiiie., 10-39

10.7.1 Loopback Test

1) Function

The slave returns the query message unaltered as a response message. The test is used
for a signal transmission check between the master and slaves.

« Function code: 08y
2) Example Message

in this example, a loopback test is conducted with slave.

~ 4EXAMPLED Query Message

Function code 08y
Test code High byte 004
Low byte 00y
Data High byte Ay }
Low byte 37 Any data

Note Test Code
The test code must be set to 00.

Response Message

Function code 08y
Test code ‘ High byte 00y
Low byte 004
Data High byte A5y
Low byte 374
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10.7.2 Reading Event Counter ) '

10.7.2 Reading Event Counter

1) Function

The event counter of the slave is read. The event counter is a counter that adds +1 each
time a query message is successfully executed. A +1 is added with all function codes
except this one (0By). The slave splits the contents of the event counter into the most
significant 8 bits and the least significant 8 bits, and then organizes the contents in nu-
merical order before sending a response message. -

» Function code: 0By
2) Example Message-

In this example, the event counter is read from slave.,

4EXAMFPLEp- Query Message ‘
| Function code {oBy. |

Response Message

Function code : 0By
Status : High byte 00
Low byte 004
Event counter contents High byte 00y
' Low byte 03y

Note Status

FFFFy: Event executing
0000y4: Event completed

10.7.3 Reading Communications Status

1) Function
The event counter, message counter and event log contents of the slave are read.
« Function code: 0CH

The query message and response message configurations are given below:

Query Message '
[ Function code | } 0Cy
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Response Message

Function code } 0CH
No. of data 464
Status High byte

Low byte
Event counter contents High byte

Low byte
Message counter contents High byte

Low byte

Event log {64th byte)

Event log (63rd byte)

Event log (1st byte)

Note Status
FFFFy: Event executing
0000y: Event compieted

2) The event counter is a counter that adds +1 each time a query message is successfully
executed.

3) The message counter is a counter that adds +1 when a query message is property re-
ceived. However, a +1 is also added when a BCC oratransmission error is generatedina
message received at the CPU Module R8-232C port or the MEMOBUS PLUS port.

4} Aneventlogis atablethat uses a byte structure (8 bits) to store the status of past commu-
nications.

Details of the Contents

a) Receive Events

Recsive error event
7 6 5 4 3 2 1 0 [

L | | | 1]
|.__ LISTEN ONLY mode

Broadcast address

BCC error
Transmission emor

Receive event

With normal reception, we get 80.
With error reception, we get 82y.

Bits 5 and 6 are set depending on the mode.
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b) Transmit Events

|—— MEMOBUS errorcode 1,2, 3

MEMdBUS error code 4
MEMOBUS error code 5, 6
MEMQBUS error code Other
Transmit event

Bits O to 3 are set for a MEMOBUS error response.

5) The slave splits the contents into the most significant 8 bits and the least significant 8 bits,
and then organizes the data in numerical order before returing a response message.

10.7.4 Reading Equipment Status

1) Function

The ID, LED status, memory capaclty number of segments, equipment status, and stop
status are read.

» Function code: 11y

The query message and response message configurations are shown below:

Query Message
] Function code ] }- My

Response Message

Function code 1y

No. of data - 094 _

ID contents 10y (GL120,GL130)
LED status R FFH: ON (CPU RUN)
Memory capacity 1 . 00H: OFF (CPU STOP)
Memary capacity 2 -

No. of segments

Equipment status contents High byte
Low byte

Stop status contents High byte
~ Low byte
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2) The individual responses during normal operation are given below:
« |D is the type of slave.
» LED status is the status of the RUN indicator of the slave.
« Memory capacity 1 is the total capacity of user and system memory.
« Memory capacity 2 is the status memory capacity.
« Number of segments is the number of segments ailotted to the ladder program.
» Machine and equipment status are various types of MEMOCON status.

3) The slave splits the contents into the most significant 8 bits and the least significant 8 bits,
and then organizes the data in numerical order before retuming a response message.

4) Equipment Status

MSB LSB

Word n t|2]|3)|4}5)6|7)8F9]10]|11]12]13F14]|15]16

Equipment status data contains the following information about the CPU and Power Sup-
ply Modules.

Table 10.2 Equipment Status Contents

Bit Name Meaning
No. When Bit is Setto 1 When Bit is Set to 0

1 High-speed scan High-speed scan single sweep | High-speed scan single sweep

single sweep mode mode is set. mode is not set.

6 Constant sweep mode | Constant sweep mode is set. Constant sweep mode is not

set.

7 Ordinary scan single | Ordinary scan single sweep Ordinary scan single sweep

sweep mode mode is set. mode is not set.

9 Power Supply Module | The Power Supply Module is The Power Supply Module is

OK operating normally. not operating normally.

10 | RUN indicator The RUN indicator is The RUN indicator is lit (CPU
extinguished (CPU Module is Module is operating).
stopped).

1 Memory protect mode | Memory protect mode is turned | Memory protect mode is turned
OFF. ON.

12 Abnormal battery Battery voitage is outside the Battery voltage is within the

voltage normal range (battery needs to | normal range.
be replaced).

5) Stop Status

MSB LSB

Word n 112 3| 4|5]|6]7]819]|10]11}12]13}14|15]16
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10.7.5 Reading the FIFO Register Contents ’

Stop status.data contains the cause of CPU Module shutdown.

Table 10.3 Stop Status Contents

Bit Name When Bit is Set to 1
No. - . : :
1 Controller stop The CPU Module has been stopped by the Programming Panel.
2 Allocated memory Allocated memory contains abnormal data.
eror
3 Load request " ] Loading of the system configuration table is requested.
4 Segment scheduler . | The segment scheduler table contains an error,
. error :
7 Power-down ® The contents of the system configuration memory at
checksumerror | power-down do not match the contents of the system

configuration memory at power-up.
¢ The calendar circuit is faulty. _

e Hardware errors have been detected.

8. EOLeror ... Data in the last address in the ladder program memory contains
_ . an error. ’
9 Watchdog timer error | Ordinary scan time has exceeded 240 ms.
12 Remote I/O driver The remgte 1O driver module is faulty.
ermor .
) 13 Node type error The ladder program memory contains abnormal data.
14 | Ladder pregram Ladder program memory data has been modified by means other
checksum error than write processing from the Programming Panel.
16 | System configuration | The system configuration memory contains abnormal data.
error ,

10.7.5 Reading the FIFO Register Contents

1) Function

The contents of holding registers used as an FIFO register is read. The status of a series
* of FIFO registers is read starting from a specified holding register number up to the num-
ber stored in the counter for the holding register.- )

AX KK XX ] c ) The number of holding registers
indicated by the contents from
40000 to 4000 + C.

AX X XXX +1

4XXXX)_<+C.
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The slave splits the contents of the FIFO register into the most significant 8 bits and the
least significant 8 bits, and then organizes the data in numerical order before returning 2
response message.

« Function code: 18y
« Maximum No. of registers handled by a single message: 31
2) Example Message

Inthis example, the contents are read for a total of three holding registers used as a FIFO.
The holding registers are 400108 to 400110 at slave. Two FIFO registers are stored in
holding register 400108 (108 = 6Cp).

4EXAMPLE» Query Message

Function code 184
Starting No. High byte 00y
Low byte 6By

Note Starting No.,
First holding register number: 400001

Data Read Order and Meaning
MSB LSB
Most significant 8-bit data for

the first holding register

Least significant 8-bit data for
the first holding register

1n
1

Most significant 8-bit data
for the last hokding register

Least significant 8-bit data
for the last holding register

Response Message

Function code 184
No. of data 06y } No. of holding registers x 2
First holding register contents | High byte 004
Low byte 02y
Next holding register contents | High byte 00y
Low byte 004
Next holding register contents | High byte 004
Low byte 634
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-10.7.6 Reading Special Reference Status

1) Function
The status of motion control-related relays and coils of s{aves are read.
« Function code: ?1..[.
¢ No. of coils/relays handled by a single message: digital 256

' The query message and response message configurations are shown below:

Query Message -
Function code } 21y’
Sub function code -
StartingNo. - High byte

' : Low byte
No. of coils/relays ~ High byte -

Y 'gh byt } 1101,984
Low byte

"Note (a) Sub Function Code
01y MC caoil
02y: MC control coil
034: MC relay
044: MC control relay
054: MC code relay

(b) Starting No.
First MC coil number: Yoooo1
First MC control coil number: Q00001
First MC relay number: X00001

First MC control relay number: POC001
First MC code relay number:  M000O1

Data Read Order and Meaning

MsB - LsB

Status of first 8 coils

Shows the status of the first coil
= 1: ON
0: QFF

Status of last 8 coils
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Response Message

Function code

Sub Function code

No. of data

Status of first 8 coils

Status of next 8 coils

Status of last 8 coils

T} 2w

} (N+7)/8 (see note)

10.7 Special Functions

Note N is the number of coils, and (N + 7)/8 is the maximum integer value.
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10.7.7 Modifying Special Reference Status
10.7.7 Modifying Special Reference Status
1) Function - -
The status of the motion control-related coils of slaves are changed.
» Function code: 22y | | |

+ No. of coils handled by a single message: digital 256

The query message and response message configurations are shown below:

, Query Message
Function code }- 224
Sub Function code
Starting No. High byte
Low byte
No. of coils High byte } 1 10 800
Low byte : :
No. of data }- -{N+7)/8 (see note a)

Specified data for first 8 coils
Specified data for next 8 coils

*
'
Specified data for last 8 coils

Note (a) N is the number of coils, and (N+7)/8 is the maximum integer value.

(b) Sub Function Code
01y MCcoil
024:  MC control coil

(c) Starting No.

First MC coil number: Y00001
First MC control coil number: Q00001

Specified Data Order and Meaning

MSB LsSB
Specified data for first 8 coils \‘
- - Specifies status of the first coil
- - 1:ON
0: OFF
Specified data for last 8 coils
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Response Message

Function code }- 22y
Sub function code
Starting No. High byte
Low byte
No. of coils High byte
Low byte

Note The linkcoil that youwish to modify should always be setinthe Disable mode. The instruction
can be executed in the Enable mode, but be very careful because the relay (coil) status may
be overwritten despite the internal logic decoding results.
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