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Manual Contents

This manual describes specifications and applications of the COMM and COMR communication instruc-
tions for the MEMOCON GL120 and GL130 Programmable Controllers (PLCs).

Please read this manual carefully and be sure you understand the information provided before attempting to
use MEMOCON communications.

Visual Aids

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

I]:? indicates references for additional information.

IMPORTANT | Indicates important information that should be memorized.

<4EXAMPLEp Indicates application examples.

Indicates supplemental information.

» SUMMARY Indicates a summary of the important points of explanations.

%

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

H Indicates definitions of terms used in the manual.

NOTICE

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
serious injury.

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

© Yaskawa, 1995

W
Alirights reserved. No part of this publication may be reproduced, stored in a retrieval 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.



CONTENTS

CHAPTER 1 Introduction and Precautions ..... eaieaaan Ceresaneans .o 1-1
1.1 Features of COM INSIIUCHONS . ...t v e et rni e iiieiear s 1-2

[.I.1  COMMInstruction .............ccovemiiiiinn.. s 1-2

112 COMRINSHUCHON . ... o'\ttt eannen e PUUOUR e 1-3

1.2 OQverviewof Manual . ... ... it i i et s 1-4

1.3 PrECHULIONS .+ o oottt e et e ae s ot o ta et taa s s sannaasssenren e neenans .. I-5

1.3.1  Safety Precautions ..............ceouieeinineruenens S O 1-5

1.3.2  TInstallation Precautions ..............ciiiniiririrrrrnranonenaaaanss 1-6

1.3.3  Wiring Precautions .. .......... e 1-6

1.3.4  Applications Precautions . ...........verrereeanerninriiioarianans -8

135 Maintenanee . . o oo et ne v eam e e ts e ta e e 1-8

14 UsingthisManual ...... ... ... e 1-9
CHAPTER2 MEMOBUS Modules......... cerseeanns Cesersasanaanes 2-1
2.1 General Specifications .......................... U 2-2

22 MEMOBUSModules . .......ooiiiiuiii i iiiiiiaanaanns et 2-3
221 MEMOBUS Modules (R8-232) .....ovriiiiiiiiiin g s 2-3

222 MEMOBUS Modules (R8-422) ... .ot iia e e 2-12
CHAPTER 3 Using COMM Instructions ........... tececeresianasanas 31
3.1 Mode Settings . ...... e et et 32
3.1.1  Setting Communications Modes .......... ...t 3-2

3.2 Transparent MOQe , . .. ... oot e 34

33 MEMOBUSMoOe ..ottt iaa et ta e nans 3-5
330 MEMOBUSMOE ..ottt tii e ctaaa e e 3-5

3.3.2  Manual MEMOBUS InstructionMode .. ......... ..o 3-5

3.3.3  Automatic MEMOBUS Instruction Mode . ... ...t " 3.7

3.4 The COMM Instruction .................... e e ey 3-9
B4 SHUCHTE . . - o o eeeeneeeen e e et et ettt e e e et i e 39

342 Element StrUCIUre . ... .. uuner e iciasarararanacasossnanansnsnns 3-13

3.5  Application EXamples ... ...:c..ivaevneniiiiii i 3-23
3.5.1 GL120Master Operation ... . ...o.ivuuin e 3-23

3.5.2 Transmissionto ASCIIDevices . ... ... .ot 3-26

" 3.6 Application Precautions . ...........oiiieiiiiiiaiies N 3-30
CHAPTER 4 RemoteI/OModules ..........cvvuvns 4-1
4.1 General Specifications ... .......uviiiiianiane e 4-2

42 RemoteI/OModules ........ ..t iinin i araaaanaan FUT 4-3
421 Remote/ODriverModule ........... ... PR 4-3

4272 Remote I/O Receiver Module .. ... e e 4-9




CONTENTS

CHAPTERS Using COMRINStructions ......ccveveuvvnerssacscsoans

S 1 Mode SettimEs . .ot e e

’ 5.1.}  Setting Communications Modes ........ ... ... . i
5.2 Tramsparent Mode . . ... . e

5.3 MEMOBUS Mode ... ittt i et e e e e
CR I Y15 (0):1 00 1

53.2  Manual MEMOBUS Instruction Mode .......... ... ..ot

533  Automatic MEMOBUS InstructionMode .. ... ....... e e

5.4 The COMR INStIUCHION « « ¢ et vt ee e e et e et et e e e ee e aan e e
3 0 N ¢ 1 Tt a1 ¢~ P

542  Element Sltructure .................................................

5.5 Application Precautions ........ e e e e e e

CHAPTER 6 Peripheral Devices of MEMOBUS System ................
6.1 J2078 Modem . ... e e e
6.2 MEMOBUS Cables .. ... . i it ittt
"APPENDICES

A ASCIICOUES ...\ttt ettt ettt e et e e e e

B DT F ¢T3 T3 o - P

B.1 MEMOBUS Modules
B.2 Remote I/O Modules

—_— V] —

5-1
5-2
5-2
54

5-5
5-5
5-7
5-9
5-9
5-12
5-22

6-2
68

B-1
B-2
B-3



Introduction and Precautions

This chapter introduces the features of COM instructions and provides
precautions for the use of this manual and the product. You must read
this chapter before attempting to read the rest of the manual or us-
ing the product.

1.1 Features of COM Instructions ............. 1-2
1.1.1 COMM INStrUction . . . vt viv i v et ansraracanae s 1-2
1.1.2  COMRIDStruction . .....cvvvvrnrremecneneinnan 1-3

1.2 Overviewof Manual ............ciiiiaces 1-4

1.3 Precautions.....--............-....--..-' 1-5

1.3.1  Safety Precautions ...........cccvoveenniieiinnan 1-5
1.3.2  Installation Precautions .............. . cc.oiian. 1-6
133 Wirng Precautions ... ......ooveverrneiciieaann 1-6
1.3.4  Applications Precautions ............ ... 0o 1-8
1.3.5 Maintenance . ......cvvrivisii i iniiia e 1-8

1.4 UsingthisManual ...........ccc0veevnees 19

—11—



Introduction and Precaufions

——

1.1.1 COMM Instruction
1.1 Features of COM Instructions
This section introduces the COM instructions.
111 COMMINSITUCHON ..o o e e P 1.2
1.1.2  COMRINSIIUCHON ... . o i i i it ea it 1-3

The COM instructions are used to perform communications from the MEMOCON GL120 and
GL130 Programmable Controliers (PLCs). Two different COM instructions are available: the
COMM instruction and the COMR instruction.’ A different system configuraticn is required to
use each of these instructions. The features of each instruction are given below.

1.1.1 COMM Ihstruction

The COMM instruction performs communications as a MEMOBUS master through a MEMO-
BUS port on a MEMOBUS Module.

With the COMM instructions, communications as a MEMOBUS master can be performed si-
multaneously through the four communication ports of the MEMOBUS Module. Communica-
tions are possible among GL.120, GL130, and/or Micro PLCs, or with previous PLC models,
such as the MEMOCON-SC GL60, GL70, GL20, U84, etc.

Application programs can written to enable communications between the MEMOBUS and
devices supporting different protocols.

The following MEMCBUS Modules are available:
» MEMOBUS Module (RS232): Model JAMSC-120NOM26100

« MEMOBUS Module (RS422): Mode! JAMSC-120NOM27100

—_12—



1.1 Features of COM Instructions
- - .

1.1.2 COMR Instruction

The COMR instruction performs communications as a MEMOBUS master from a Remote |/O
Driver through a MEMOBUS port on a Remote /O Receiver.

The remote I/O system enabies communications between the MEMOBUS master station
and the remote MEMOBUS slave devices.

With the COMR instruction, however, communications are possible on only one port at atime
for each remote channel. If multiple Remote I/O Receivers are connected to the same Re-
mote 1/O Driver, the COMR is executed for only one port at a time. All other COMR instruc-
tions must wait for completion of the first COMR instruction before being executed on the spe-
cified port.

Application programs enable communications between the MEMOBUS and devices sup-
porting different protocols.

The following Remote I/O Modules are available:
» Remote I/O Driver Module (JAMSC-120CRD13100)

« Remote I/O Receiver Module (JAMSC-120CRR13100)

—_13—



Introduction and Precautions

1.1.2 COMR Instruction cont.

1.2 Overview of Manual

+ This manual describes how to use the COM instructions and the system configurations re-
quired to use them. Read this manual carefully in order to use COM instructions properly.
Also, keep this manual in a safe place so that it can be used whenever necessary.

+ The Moduies that can use the additional functions of the MEMOBUS Module are shown in
the table below. To use the “reception mode to receive the data transmitted before the start
of the COMM instruction”, the Module used in MEMOCON GL120 and GL130 must be of
the following versions or later.

Module Model Version No.
CPU Module {8 kW) CPU10 DDSCR-120CPU14200 Y 1OA01 or later *
CPU Module (16 kW)- CPU20 DDSCR-120CPU34100 | CJJAO7 or later *
CPU Module {16 kW) CPU21 DDSCR-120CPU34110 | OOAO2 or later *
CPU Moduie {32 kW) CPU30 DDSCR-130CPU54100 | OJAOS or later *
CPU Module {40 kW) CPU35 DDSCR-130CPU5S4110 | OJAO1 or later *

MEMOBUS-RS232 Module

JAMSC-120NOM26100

A0S or later *

MEMOBUS-RS422 Module

JAMSC-120NOM27100

OCAO3 or later *

* The version No. is on the nameplate located on the right of the Module.

« Refer to the following manuals for refated Peripheral Devices and Modules.

Product

Manual Name

Manual Number

Contents

CPU
Module

MEMOCON GL120, GL130
Hardware User's Manual

SIEZ-C825-20.1

Describes the functions,
specifications, and handling
mathods of GL120 and GL130
hardware.

Human-
Machine
Interface

MEMOCON GL12¢, GL130
Programming Panel P120
{MEMOSOFT)

User’'s Manual

SIEZ-C825-60.7

Describes the functions,
specifications, and usage of the
Programming Panel P120 {with
built-in MEMOSOFT).

MEMOCON GL120, GL130
MEMQOSOFT for DOS
User's Manual

SIEZ-C825-60.10

Describes the functions and usage
of the MEMOSOFT for DOS.

MEMOCON GL120, GL130
Online Programmer for
P120 Programming Panel
tUser's Manual

SIEZ-C825-60.19

Describes the functions,
specifications, and usage of the
Online Programmer for the GL120
and GL130.

Commu-
nication
Modules

MEMOCON GL120, GL130
Coaxial Remote I/O System
User's Manual

SIEZ-C825-70.8

Describes the functions,
specifications, and usage of the
Coaxial Remote I/O System for the
GL120 and GL130.

MEMOCON GL120, GL130
MEMOBUS
User's Manual

SIEZ-C825-70.13

Describes the functions,
specifications, and usage of the
MEMOBUS.

« Thoroughly check the specifications and conditions or restrictidns of the product before

use.

— 14—



1.3 Precautions

1.3

Precautions

This section outlines general precautions that apply to using this manual and the
product. You must read this section first before reading the remainder of the manual.

1.3.1 SafetyPrecautions ...........c it e 1-5
1.3.2 Installation Precautions ..........ccoiiiieiiiiiriiiiniiiiaaraannas 1-6
1.3.3 WiringPrecautions ....... ... i i e 1-6
1.3.4 Applications Precautions ...........oooiiiiiiii it 1-8
1.3.5 Maintenance ....vir ittt e it 1-8

1.3.1 Safety Precautions

« MEMOCON was not designed or manufactured for use in devices or systems that concern
peoples’ 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 fallure may cause a serious accident, safety devices
MUST be installed to minimize the likelihood of any accident.

« Any illustrations, photographs, or examples used in this manual are provided as examples
only and may not apply to ali product to which this manual is applicable.

» The products and specifications described in this manual or the content and presentation of
the manual may be changed without notice to improve the product and/or the manual. A
new version of the manual will be re-released under a revised document number when any
changes are made.

» Contact your Yaskawa representative or a Yaskawa office listed on the back of this manual
to order a new manual whenever this manual is damaged or lost. Please provide the docu-
ment number listed on the front cover of this manual when ordering.

« Contact your Yaskawa representative or a Yaskawa office listed on the back of this manual
to order new nameplates whenever a nameplate becomes worn or damaged.

—1-5—




Introduction and Precautions
. ]

1.3.3 Wiring Precautions

1.3.2 Installation Precautions

Abide by the following precautions when installing MEMOCON systems.

¢ 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.

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

= Locations subject to relative humidity in excess of 95%, ra;iid changes in humidity, or
*  condensation.

» Locations subject to corrosive or flammable gas.
¢ L ocations that would subject the MEMOCON to direct vibration or shock.
¢ Locations subject to contact with water, oil, chemicals, etc.

» Install the MEMOCON as described in this product manual. Improper installation can cause
product failure, malfunctions, or Modules or other components to fall off.

+ Do not allow wire clippings or other foreign maiter to enter the MEMOCON. Foreign matter
can cause fires, product failure, or malfunctions.

1.3.3 Wiring Precautions

« Wiring must be performed by qualified personnel.
Mistakes in wiring can cause fires, product failure, or malfunctions.
¢ Insert the interface cables properly.

Insert the connectors of the various interface cables that are to be connected to
MEMOCON into the communication ports and attach them properly. improper insertion
of interface cables may cause operational errors in the MEMOCON.

16 —



1.3 Precautions
M

» Separate wiring properly.

I/0 lines connecting the MEMOCON to external devices must be selected based on the
following considerations: mechanical strength, resistance to noise, wiring distance, sig-
nal voltage, etc. '

1O lines must be separated from power lines both within and outside of the control panel
to minimize the affects of noise. Faulty operation can result if I/O lines are not sufficiently
separated from power lines.

Line Rack

Power lines /O and Analog lines
control
lines

O OO~ Lines for MEMOBUS Madules

Separator

When wiring MEMOBUS Module cables outside of the control panel, place themina duct
or conduit by themselves to minimize the affects of noise. Faulty operation can result if
MEMOBUS lines are not sufficiently insolated.

Bit

Power /O and Analog
lines control lines
lines

—

(/LI ,’7/////////////7////’;

Separator Lines for MEMOBUS Modules

— 1.7 —



Introduction and Precautions

1.3.5 Maintenance

1.3.4 Applications Precautions

Abide by the following precautions when applying the MEMOSOFT to control a PLC.

+ Operations such as RUN, STOP, forced output, and program change during operation must
be carried out with care. Operational errors may damage the machine or cause accidents.

u

e When using a modem, turn the power supply OFF or ON carefully.

If the power supply of a slave machine is turned ON or OFF while the modem power sup-
ply is ON, the modem will output unnecessary signals to the two-core twisted cable (for
several tens of milliseconds). If any messages are being transmitted at this time, a trans-
mission error accurs. To avoid problems, turn ON the power supply of a slave machine
before turning ON the power supply of the modem and turn OFF the power supply of the
modem before turning OFF the power supply of the slave machine. Alternatively, turn ON
and OFF the power supplies of a slave machine and a modem simultaneously.

1.3.5 Maintenance:

Do not attempt to disassembie or modify the MEMOCON in any way. Doing so can cause
fires, product failure, or malfunctions.

. —1-8 —



1.4 Using this Manual

1.4 Using this Manual

This manual is written for those who already have a basic knowledge of MEMOCON PLCs.
We recommend reading the MEMOCON GL120, GL130 Hardware User’s Manual before at-
tempting to read this manual.

» Meaning of Basic Terms

in this manual, the foliowing terms indicate the meanings as described below, uniess
otherwise specified.

+ PLC = Programmable {Logic) Controller
* PP = Programming Panel
» Description of Technical Terms

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

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.”

—19 —



MEMOBUS Modules

COMM instructions are used as MEMOBUS master communication
instructions via the MEMOBUS Module. This chapter describes the
specifications of the MEMOBUS Modules.

2.1

2.2

General Specifications . ............ Ceareas 2-2
MEMOBUS Modules ............ creaaens 2-3
22.1 MEMOBUS Modules (RS-232) . ......c..ovnnnan. 2-3
222 MEMOBUS Modules (RS-422) .. ....oovoennnn... 2-12
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COMM Instruction Configuration and Specifications
- - -

2.1 General Specifications

This section provides the general specifications of the MEMOBUS Modules.

The general specifications of the MEMOBUS Modules are shown in the following table.

Table 2.1 General Specifications

Item ' . : Specifications
Dielectric Sirength ' : . | - Between the primary side and the grounding or
. . between the primary side and the secondary side:
Detected current 10 mA or less with 1,500 VAC
supplied for 1 minute or 1,800 VAC for 1 s.
Between the secondary side and the grounding:
Detected current 30 mA or less with 500 VAC
supptied for 1 minute or 550 VAC for 1 s.
Insutation Resistance 1) 10 M2 min. between the primary side and the
grounding or between the primary side and the
secondary side (via the 500-VDC insulation
resistance meter)

2) 100 M min. between the secondary side and the
grounding (via the 500-VDC insulation resistance
meter)

Environment | Ambient Operating 01060 °C
Conditions Temperature
" | Ambient Storage —25 to 85 °C (except batteries)

Temperature

Ambient Operating 30% 1o 95% RH {with no condensation)

Humidity '

Ambient Storage 5% to 85% RH {with no condensation)

Humidity

Pollution Level Poliution level 1 according to JIS B 3501

Corrosive Gas No corrosive gas

Operating Altitude Less than 2,000 m above sea level
Mechanical | Vibration Resistance 10 to 57 Hz with half-amplitude of 0.075 mm
Operating 57 to 150 Hz with fixed acceleration of 9.8 m/s2 (1G)
Conditions 10 sweep times each in X, Y, and Z directions

(according to JIS B 3502)/(sweep time: 1 octave/min)
Shock Resistance Peak acceleration of 147 m/s2 (15G} twice for 11 ms in
X, Y, and Z directions {according to JIS B 3502)
Electrical Noise Resistance 1,500 V in either normal or common mode with pulse
Operating widths of 100 ns/1 ps and rise time of 1 ns
Conditions (according 1o JIS B 3502)/(with impulse noise simulator)
installation Ground Ground to 100 Q or less ’
Require- Configuration Building-block, wall-mounted or DIN track-mounted
ments - -
. Cooling Method Natural cooling

—_22



2.2 MEMOBUS Modules

2.2 MEMOBUS Modules

This section provides the spécifications of the MEMOBUS Modules.

221 MEMOBUS Module (RS-232) ...\ 2-3
222 MEMOBUS Module (RS-422) ......... T 2-12

2.21 MEMOBUS Modules (RS-232)

1. Appearance

Medule Description .

{(120NOM26100)
Color code (yellow)

Reset switch
LED area

DIP switch

MEMOBUS port {port 1) ]

MEMOBUS port (port 2)~

Module mounting screw
{Use M4 Philiips screwdriver.)

LED area

LED Color Indication when ON
120 NOM 261 00 READY Green Module is operating normaily.
READY[] [JACTWE ACTIVE Green Module ils engagpjd.in service with the CPU Module
™M T ™>1 Green Module Ts trans-n?lttlng data from port 1.
RX1 Green Module is receiving data from port 1.
R1f]  [IRx2 ERR1 Red An error has occurred in the transmission of port 1.
ERR1[] [JERR2 TX2 Green Module is transmitting data from port 2.’
RX2 Green Module is receiving data from port 2.
ERR2 Red An error has occurred in the transmission of port 2.

—_23




COMM Instruction Configuration and Speéiﬁcations
R -

2.2.1 MEMOBUS Modules (R5-232) cont.

When a status error has occurred, the READY, ERR1,
shown in the following table:

and ERR2 indicators will operate as

2. Function

Type of Error READY ERR1 ERR2 Remarks
ROM error Flashes Not lit Not lit Checked all the time.
RAM error Not lit Flashes Not lit Checked when power is turned ON.
Commen memory error Flashes Flashes Not lit Checked when power is tumed ON.
Watchdog timer error Not lit Flashes Flashes Checked all the time.

Figure 2.1 Appearance of MEMOBUS Module (RS-232)

1) The MEMOBUS Module (RS-232) is equipped with two MEMOBUS ports (master/slave)
for RS-232C communications.

2} The MEMOBUS Module (RS-232) runs communications using RS-232C (master com-
munications or slave communications) through MEMOBUS ports.-MEMOBUS protocol
or any other protocol can be used for the communications protocol.

—_2d —



2.2 MEMOBUS Modules

L I AR I B
3. Specifications
The specifications of MEMOBUS Module (RS-232) are shown in the following table.
Table 2.2 Specifications of MEMOBUS Module (RS-232)
Item Specification
Modei Name MEMOBUS-RS232
Model No. JAMSC-120NOM26100
Internal Gurrent Consumption 600 mA
Maximum Heating Value 30W
Hot Swapping Permitted
{(Removal/Insertion Under Power)
Approximate Mass 3004

External Dimensions

Width:  40.34 mm
Height: 130.00 mm
Depth:  103.85 mm

MEMOBUS Pont Specifications

Communications Half-duplex stop-start synchronization

Method

Transmission Levels Conform to RS-232C.

Protocol MEMOBUS protacol or any other protocol

Baud Rate 19,200/9,600/7,200/4,800/3,600/2,400/2,000/1,800/1,200/60
0/300/150 bps

Communications RTU mode or ASCIl mode

Mode

Data Format

The following data format is used between the master and
slaves, between the master and modems, and between
modems and slaves:

1) Data bit length: 8 (RTU mode) or 7 (ASCIl mode} bits
2) Parity check: Yes or No
3) Parity: Odd or even

4) Stop bits: 1 or2

Transmission Distance

15 m {(Can be extended to 4.5 km maximum by using
Yaskawa modem.)

Transmission
Error Detection

CRC-16 (RTU mode) or
LRC {ASCIl mode)

Connector

D-sub connector (9-pin, female)

—_2.5




COMM Instruction Configuration and Specifications
R

—
2.2.1 MEMOBUS Modules (R5-232) cont.

4. Using MEMOBUS Modules (RS-232)

+ 1) Number of Modules

Together with MEMOBUS Modules (RS-422) explained in 2.2.2 MEMOBUS Modules
{RS-422), two MEMOBUS Modules can be used.

2) Installation Location

MEMOBUS Modules (RS-232) can be mounted to any slot of the Mounting Base of any
Rack of the local channel. it will occupy one slot.

3) MEMOBUS Ports

a) Devices connectable to MEMOBUS ports are shown in the following table. Each of
these devices must be equipped with an RS-232C interface. In addition, depending
on the type of device, the MEMOBUS port settings will need to be altered. This set-
tings are altered using the DIP switch on the front of the Module. Refer to 4) DIP

" Switch later in this section.

Table 2.3 Example of Devices Connectable to MEMOBUS Ports

Type Device Remarks -
MEMOBUS | P120-series e Set MEMOBUS port to slave port.
master Programming
Panel » Communications performed using the MEMOBUS protocol
: fﬁ:ﬁoﬁgh‘;gg%’;?r; # Creation of communications program not needed.
ACGC4000/400- o if your computer does not have MEMOSQFT, create a
series FA Monitor communications program based on the MEMOBUS
protocol.
ASCH Bar code reader ® Set the MEMOBUS port to combined master/siave port,
devices
® Set the MEMOBUS port to transparent mode.
Serial printer
® Create a communications program using the COMM
instructions in the GL120 and GL130.

b) For details on MEMOBUS port specifications, refer to Table 2.2.

¢) An example using a MEMOBUS Module (RS-232) is shown below:

—2-6—




2.2 MEMOBUS Modules

4EXAMPLEp Example 1
Connecting MEMOBUS Masters

1 2 3 4 5 6 7 8 9 10 U 12 «— Slot No.

@-——-— Loca! channel
PS10 CPU2¢ |MEM DIij| DI | DI | DO| DO} MC20 Rack 1 (CPU Rack)

[F] [ml @ MB12

w0221-03
JoTTTms s = Monitor information
) ' —————
, Set MEMOBUS port of . L
+ MEMOBUS Module as . Communications by MEMOBUS protocol ]
e . %
t )
1 ]
+_® Slaveport ' Seftting information
ACGC4250 FA Monitor
wWo0233-03
Monitor information
—_—
Communications by MEMOBUS protocol
-— e
- ) Programming Panel P120C
Prograrning information
Example 2

Connecting ASCII Devices
i 2 3 4 5 6 7 & 9 10 #1 12-— SlotNo,

JE Local channel
PS310 CcPU20 [MEM| Dif| DI| DI | DOj DO[ MC20 | Rack1(CPU Rack)
232

[F] (v @ MB12

Tt mmmessseoes \ Communications by COMM instructions Bar code reader
+ Set MEMOBUS port of ' it
! MEMOBUS Module as follows:: «+—— Data inpu

' ' {Needs to be eduipped
, ® Combined master/slave port, with RS-232CI/F)

]

]
1 & transparent mode
'

Communications by COMM instructions

Data output ————m

Senal printer

{needs to be equipped with
RS-232CI/F)
PS10: Power Supply Module (7 A} MB12: 12-slot Mounting Base
MC:ﬁ%"z_‘,;’;&gﬂg‘:’ﬁw% l‘(lw)ns-zaz . W0203-03;: MEMOBUS Cable (2.5 m)
- H odule -
o ROC 1600 gt Mol W0221-03: MEMOBUS Cable (3.0 m)
DO: 12/24-VDC 16-point Output Module M: MEMOBUS Port
MC20: 4-axis Motion Module P: MEMOBUS PLUS Port

Figure 2.2 Using the MEMOBUS Module (RS-232)

— 27—




COMM Instruction Configuration and Specifications
TR
2.2.1 MEMOBUS Modules (RS-232) cont.

d) The connector for the MEMOBUS port is a D-sub connector (3-pin, female). The con-
nector pin arrangement and signal names are shown in the following table:

Table 2.4 Pin Arrangement and the Signal Names of MEMOBUS Port

Pin No. | Symbol Signal Name
@ 1 FG Protective ground
2 TXD Transmission data
1O Ole 3 RXD Reception data
210 Sz 4 RTS Request to send
3 Oo 8 5 CTS Clear to send
4 OO 9 6 DSR Data set ready
510 7 GND Signal ground
@ 8 Not used.
9 DTR Data terminal ready

e) COM Instructions(COMM, COMR)

Note (‘i) Thé communications instfuction used for MEMOBUS ports of the MEMOBUS Moduie
(RS-232) is the COMM instruction.

(2) The COMR instruction cannot be used for MEMOBUS ports of MEMOBUS Modules
(R8-232). This communications mstructlon can used only for MEMOBUS ports of Re-
mote /O Recelver Modules.
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4} DIP Switch

I ]

: , , , y =20 ,

a) The DIP switch consists of 8 pins. The pins are numbered from 1 I ey 2 I
to 8 as shown in the diagram at the right. V™ , 4

v Jeof@E |

. P g L

b) Each pin is turned ON when pressed to the right. ot
I .

¢) The settings of the pins are effective (read) at the following times:

------

(1) Pins 1 to 6: When the pin is turned ON or OFF.

(2) Pins7 and 8: When the reset switch is pressed or when power is turned ON to the
Power Supply Module of the Rack where the MEMOBUS Module (RS-232}) is
mounted.

d) Each pin’s function is shown in the following table.

Table 2.5 Function of DIP Switch

Pin No. | Settings Function

ON Sets communications mode and parameters of Port 2 to the defaults.

OFF Sets communications mode and parameters of Port 2 to user settings.

ON Sets communications mode and parameters of Port 1 to the defaults.

OFF Sets communications mode and parameters of Port 1 to user setlings.

ON When using Port 2 as master port, sets communications mode to transparent mode.

OFF When using Port 2 as master port, sets communications mode to MEMOBUS mode.

ON When using Port 1 as master port, sets communications mode to transparent mode.

OFF When using Port 1 as master port, sets communications mode to MEMOBUS mode.

ON Sets Port 2 as siave port. Master communications become ineffective.

OFF Sets Port 2 as combined master/slave port. Master communications become effective. When
using COMM instruction for Port 2, turn this pin OFF.

ON Sets Port 1 as slave port, Master communications become ineffective.

OFF Sets Port 1 as combined master/slave porl. Master communications become effective. When
using COMM instruction for Port 1, tum this pin CFF,

ON Sets Module number to 2.

OFF Sets Module number to 1.

ON Sets Module to self diagnosis mode.

OFF Sets Module to normal operation mode.
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2.2.1 MEMOBUS Modules (RS-232) cont.

Note When using two MEMOBUS Modules, do not use the same Module number. If you use the
same Module number, the following will resuit:

» If the two MEMOBUS Modules are mounted to the same Rack, the MEMOBUS Module
mounted to the slot with the larger slot number will not operate normaily.

« If the two MEMOBUS Module are mounted to different Racks, the MEMOBUS Module
mounted to the Rack with the larger Rack number will not operate normally.

e) The default communications mode and parameters are as follows:
(1) Communications mode: RTU mode

{2) Communications parameters:
Baud rate; 9,600 bps
Parity check: Yes
Parity: Even
Stop bits: 1
Data bit length:8
Delay time;: Oms

f) When the communications mode and parameters of MEMOBUS portis setto the user
settings, you can set and use any settings from the communications modes and pa-
rameters shown in Table 2.2. Selection is done from the MEMOSOFT.

g) Examples of setting ﬁIP switch are shown below:

«EXAMFPLEp  Example 1 S [
When the DIP switch is set as shown in the diagram at the right, the ME-

] 1

MOBUS Module (RS-232) is set as follows: , =Z o
) y S

« Communications parameters.of port 2 are set to the defaults. v * '

" D el

» Communications paramete'rs of port 1 are set to the defaults. E 3?;: E

s (S Ba )

[] ]

+ Port 2 is in MEMOBUS Mode. o T
. Porf 1 is in MEMOBUS Mode.

+ Port 2 is slave port.

« Port 1 is slave port.

« Module number: 1

+ Normal operation mode
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2.2 MEMOBUS Modules
M

Example 2
When the DIP switch is set as shown in the diagram at the right, the ME-

[] [}

MOBUS Module (RS-232) is set as follows: y =~Z0
] —h i ]

ey

+ Communications parameters of port 2 are set to the defaults. ' :‘: ? X
Ve

. .  |enkE] []

« Communications parameters of port 1 are set to the defaults. o I 1

y [0l '

] !

« Port 2 is in transparent mode.

« Port 1 is in transparent mode.

» Port 2 is combined master/slave port.

» Port 1 is combined master/slave port.

« Module number: 2

« Normal! operation mode

5) Reset Switch

a) Press the reset switch at the following times:
(1) When you have changed the setting of DIP switch pin 7 or 8.
{2) When errors have occurred.

b) When the reset switch is pressed, communications between the MEMOBUS Module
(RS-232) and connected devices will be interrupted. Communications will restart
when the switch is released.
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2.2.2 MEMOBUS Modules (RS-422)

2.2.2 MEMOBUS Modules (RS-422)

1. Appearance

Module description
(120NOM27100)
Color code {yellow)

Reset switch
LED area '

DIP switch

~
MEMOBUS port (port 2) |

Module mounting screw

LED area
120 NOM 271 00 LED Color Indication when ON
READY Green Modute is operating normally.
READY [} [JACTIVE ACTIVE Green Module is engaged in service with the CPU Module
™[] [OTxe2 TX1 Green Modute is transmitting data from port 1.
RX1[J [JRxz RX1 Green Module is receiving data from port 1.
ERR1[] [JERR2 ERR1 Red An error has occurred in the transmission of port 1.
™>X2 Green Module is transmitting data from port 2.
RX2 Green Module is receiving data from port 2.
ERR2 Red An error has occurred in the transmission of port 2.
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2.2 MEMOBUS Modules

I ]
When a status error has occurred, the READY, ERR1, and ERR2 indicators will operate as
shown in the following table:
Type of Error READY ERR1 ERR2 Remarks
ROM error Flashes Not lit Not lit Checked all the time.
RAM error Not lit Fiashes Not lit Checked when power is turned ON.
Commaon memory error Flashes Flashes Not lit Checked when power is tumed ON.
Watchdog timer error Not lit Flashes Fiashes Checked all the time.

Note-

Figure 2.3 Appearance of MEMOBUS Module (RS-422)

2. Function

1) The MEMOBUS Modute (RS-422) is equipped with two MEMOBUS ports for RS-422
communications.

2) The MEMOBUS Module (RS-422) performs communications using RS-422 (master
communications or slave communications) through the MEMOBUS ports. The MEMO-
BUS protocol or any other protocol can be used for the communications protocol.

3) The features of the MEMOBUS Module (RS-422) are as follows:
a) The transmission distance can be extended up to 500 m without a modem.

b) Communications in 1:n format are possible without a modem: 1 master and up to 31
slaves.

4) The MEMOBUS Module (RS-422) can use either 2-ine or 4-line communications.

The maximum transmission distance and the number of slaves for 1:n communications vary
according to the specifications of connected communications devices.
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2.2.2 MEMOBUS Modules (RS-422) cont.

3. Specifications

The specifications of the MEMOBUS Module (RS-422) are shown in the following table.

Table 2.6 Specifications of MEMOBUS Module (RS-422)

item Specifications
Model Name MEMOBUS-RS422
Model No. JAMSC-120NOM27100
internal Current Consumption 600 mA
Maximum Heating Value 3.0 W max.
Hot Swapping Permitted

{Removal/insertion Under
Power)

Approximate Mass

Approx. 300 g

External Dimensions Width:  40.34 mm
Height: 130.00 mm
Depth: 103.85 mm

MEMOBUS Port Specifications

Communications Method

Half-duplex stop-start synchronization

Transmission Levels

Conform to RS-422.

Protocol

MEMOBUS protocol or any other protocol

Baud Rate

19,200/9,600/7,200/4,800/3,600/2,400/2,000/
1,800/1,200/600/300/150 bps

Communications Mode

RTU mode or ASCII mode

Data Format

Transmission between the master and staves uses the
following data format:

1) Data bit length: 8 (RTU mode) or 7 (ASCH mode)

2) Parity check: Yes or No

3) Parity: QOdd or even

4} Stop bits: tor2
Transmission Distance 500 m max.

Transmission Error
Detection

CRC-16 (RTU mode) or LRC (ASCII mode)

Connector

D-sub connector (9 pin, female)

4. Using MEMOBUS Modules (RS-422)

1) Number of Modules

Together with MEMOBUS Modules (RS-232) explained in 2.2.1 MEMOBUS Modules

(RS-232), two MEMOBUS Modules (RS-422) can be used.

2) Installation Location

The MEMOBUS Module (RS-422) can be mounted to any slot of the Mounting Base of

any Rack of the local channel. It will occupy one slot,
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2.2 MEMOBUS Modules

3) MEMOBUS Port

a) Devices connectable to the MEMOBUS ports are shown in the following table. Each
of these devices must be equipped with an RS-422 interface. In addition, depending
on the type of device, the MEMOBUS port settings will need to be altered. This set-
tings are altered using the DIP switch on the front of the Module. Refer to 4) DIP
Switch later in this section.

b) Refer to Table 2.6 for details on MEMOBUS port specifications.

¢) Examples of how to use the MEMOBUS Module are shown in Figure 2.510 Figure 2.8. .
2

<4EXAMPLEp Table 2.7 Example of Devices connectable to MEMOBUS Port
Type Devices Remarks
Master Yaskawa ACGC4000-series FA | ® Set MEMOBUS port to slave port.
Monitors

e Creation of communications program not
needed.

e Communications performed using
MEMOBUS protocol

Slaves Yaskawa Inverters o Set MEMOBUS port to combined
master/slave port.

1) VS8-616G3 plus

e Create communications program using

2) VS-606PC3 COMM instructions in the GL120/GL130.

3) VS-mini C ® Use MEMOBUS protocol for communications
protocol.

Note Use Inverters which sup-

port MEMOBUS protocol.

Yaskawa Servo Amplifiers ® Set MEMOBUS port to combined
master/slave port.

1) SGD-0OJOH

e Set MEMOBUS port to transparent mode.
2) CACR-HROOBAB
e Create communications program using

3) CACR-HRUILIBB COMM instructions in the GL120/GL130.
ASCII devices

® Use slave protocol for communications

1) Bar code readers
protocol.

2) Electronic scales
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L

2.2.2 MEMOBUS Modules (R5-422) cont.

4EXAMPLEp Example 1

Connecting ACGC4250 FA Monitor (1:1 Communications)

3 4

o .

10 «a— Slot No.

1 2 5 7 8 g
PS10 CPU20 [MEM| Di| DI | DI} DO| DO
]|
Shielded twisted pair cable
{500 m max.) Communications by MEMOBUS protocol

Monitor information —— |

Local channel
Rack 1 {(CPU Rack)

MB10

* MEMOBUS ports of MEMOBUS Module are set on slave ports.

«+————— Systern information %

PS10: Power Supply Module (7A)

CPU20:  CPU Module (16 KW)
+'MEM422: ‘MEMOBUS Modula (R§-422)

DI
DO:
MB10:

" _ACGC4250 FA Monitor
(RS-422 interface used)

12/24-VDC 16-paint Input Module
12/24-VDC 16-point Cutput Module
10-slot Mounting Base

Figure 2.4 Connecting ACGC4250 FA Monitor {1:1 Communications)
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4EXAMPLEp Example 2
Connecting ACGC4250 FA Monitor (1:31 Communications)

Master

1] ACGC4250 FA Monitor

E {RS-422 interface used)
Communications

by MEMOBUS
protocol
*Slaves (31 max.) 1 2 3 4 5 6 7 8 9 10— SlotNo
Monilor ) T Local channel
information PS10 CPU2¢ |MEM| DI | DI | DI | DO} DO| Rack 1 (CPLU Rack)
1422
Setting l F] ] E‘J MB10

* MEMOBUS ports of MEMOBUS Module

information =
W are set on siave ports (address 1).

1 2 3 4 5 6 7 8 9 10 -=— SiotNo.

—
@ Local channel

Shielded twisted - - - PS10 | cPU3o |[MEM| DI | DI| Di | DO| DO} Rack 1 (CPU Rack)
‘422"

pair cable
*500 m max. E‘ @ @ MB10

* MEMOBUS ports of MEMOBUS Module
are set on slave ports (address 2).

1 2 3 4 5 6 7 8 9 10 =— SlotNo.

Local channel

PS10 CPU20 Di| DI| DI| DO| DO| Rack 1 (CPU Rack}

(B3 [m]|{u]

MB10

* MEMOBUS ports of MEMOBUS Module
are set on slave ports (address 31).

P310: Power Supply Module (7A) Di: 12/24-VDC 16-point Input Module
CPU20: CPU Module (16 KW) DO: 12/24-vDC 16-point Output Module
HCPU30:. )

PU20:. .. CPU Module (32 KW) MB10:  10-slot Mounting Base
MEM422: MEMOBUS Module (RS-422) :

Figure 2.5 Connecting ACGC4250 FA Monitor (1: 31 communications)
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.

2.2.2 MEMOBUS Modules (R5-422) cont.

4EXAMPLEp Example 3 :
Connecting VS-616G3 plus Inverters (1:31 Communications)

i 2 3 4 5 & 7 8 8 10 =— SlotNo.

. @ Local charmnel
PS10 cPuzo [MEM| DI | DI | DI | DO| DO| Rack 1 (CPU Rack)
-422.
[P] (M) @w ) MB10
Speed data, * MEMOBUS ports of MEMOBUS Module
operation references are set to combined master/slave ports.,
Malfunctions, — )

operation conditions

Shielded twisted pair cable (500 m max.)

Inverter Inverter Inverter

VS-616G3plus VS-616G3 pius VS-616G3 plus

(Inverter which {Inverter which {Inverter which

supports MEMOBUS supports MEMOBUS supports MEMOBUS

communications) communications) communications)

(Slave Address 1) (Slave Address 2) {Slave Address 31)

PS10: Power Supply Module {7 A) DI: 12/24-VDC 16-point input Module
CPU20: CPU Module (16 KW) DO: 12/24-VDC 16-point Output Module

“'MEM422:  MEMOBUS Module (RS-422):: MB10:  10-slot Mounting Base

Figure 2.6 Connecting VS-616G3 Plus Inverters (1:31 Communications)

—2-18 —



2.2 MEMOBUS Modules

4EXAMPLEp Example 4 _ .
Connecting ASCII Device (1:1 Communications)

1 2 8 4 5 6 7 8 9 10— Shihe ' Set MEMOBUS port of

‘ MEMOBUS Medule thus:
E Local channel : s

PS10 | CPU20 |MEM| DI| DI [ DI | DO| DO| Rack 1 (CPURack) 'e Combined
Az master/slave port

[®] [m] @ MB10

* transparent mode
‘f . . . .
. Communications by COMM instruction Bar code reader
Shielded twisted I -+———— Data input
. pair cable PR Needs to be equipped with
(500 m max.) RS-422 interface
Communications by COMM instruction Electronic scale
-+— Data input
Needs to be equipped with
RS-422 interface
PS10: Power Supply Modute {7 A} DI: 12/24-VDC 16-point input Module
CPU20: CPU Module (16 KW) DO: 12/24-VDC 16-point Output Module
'MEM422: ' MEMOBUS Module (RS-422):- MB10:  10-slot Mounting Base

Figure 2.7 Connecting ASCI| Devices (1: 1 Communications)

d) The connector for a MEMOBUS port is a D-sub connector (9-pin, female). The con-
nector pin arrangement and signal names are shown in the following table:

Table 2.8 Pin Arrangement and the Signal Names

PinNo. | Symbol Signal Name

@ 1 PGND Protective ground
1{O J 2 TXD Transmission data
2 OO 6 3 |[RXD Reception data
3 OO 7 4 RXDRT Receiver termination resistance:120 Q
4 08 g* 5 Not used
5{0 6 RXD Reception data inversion
7 SGND Signal ground
@ 8 TXRD Sender termination resistance: 120 Q
9 TXD Transmission data inversion
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2.2.2 MEMOBUS Modules (RS-422) cont.

e) Transmission Circuit

The communications circuits of the MEMOBUS Module (RS-422) are shown in the
following figure.

Transmission circuit

SNT5117BN

1200

Reception circuit
“5Y

SN7511784 47% Q

Figure 2.8 Transmission Circuit of MEMOBUS Port

f) COM Instructions (COMM, COMR})

Note (1) The communications instruction for the MEMOBUS ports of MEMOBUS Modules
' (RS-422) is the COMM instruction.

(2) The COMR instruction cannot be used for the MEMOBUS ports of MEMOBUS Mod-
ules (RS-422). This communications instruction can be used only for the MEMOBUS
ports of the Remote /O Receiver Module.

4) DIP Switch i .

i L]

a) DIP switch is composed of 8 pins, The pins are numbered from 1 : —:z ° E
to 8 as shown in the diagram at the right. v

: Lo ,

b) Each pin is turned ON when pressed to the right. . : :; X
y e

c) The setting of each pin is effective (read) at the following times: ! : 2 :
: :

(1) Pin 1 to 6: When the pin is turned ON. teewm--
(2) Pins? and 8: When the reset switch is pressed or when the power is turned ON to

the Power Supply Module of the Rack whefe the MEMOBUS Module (RS-422) is
mounted.
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d) Each pin's function is shown in the following table.

Table 2.9 Function of DIP Switch

Pin No. Settings Function
1 ON Sets communications mode and parameters of Port 2 to the
defaults.

OFF Sets communications mode and parameters of Port 2 to user
settings.

2 ON Seis communications mode and parameters of Port 1 to the
defaults.

OFF Sels communications mode and parameters of Port 1 1o user
settings.

3 ON When using Port 2 as master port, sets communications mode
to transparent mode.

OFF When using Port 2 as master port, sets communications mode
1o MEMOBUS mode.

4 ON When using Port 1 as master port, sets communications mode
to transparent mode.

OFF When using Port 1 as master port, sets communications mode
to MEMOBUS mode.

5 ON Sets Port 2 as slave port. Master communications become
ineffective.

OFF Sets Port 2 as combined master/slave port. Master
communications become effective. When using COMM
instruction for port 2, turn this pin OFF.

6 ON Sets Port 1 as slave port. Master communications become
ineffective.

OFF Sets Port 1 as combined master/slave port. Master
communications become effective. When using COMM
instruction for port 1, turn this pin OFF.

7 ON Sets Module number to 2.

OFF Sets Module number to 1.

8 ON Sets Module o self diagnosis mode.

OFF Sets Module to normal operation mode.

Note When using two MEMOBUS Modules, do not use the same Module number. If you use the
same Module number, the following will result:

e If the two MEMOBUS Modules are mounted to the same Rack, the MEMOBUS Module
mounted to the slot with the larger stot number will not operate normally.

« If the two MEMOBUS Modules are mounted to different Racks, the MEMOBUS Module
mounted to the Rack with the larger Rack number will not operate normatly.
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e
2.2.2 MEMOBUS Modules (RS-422) cont,

e) The default communications mode and parameters are as follows:
{1) 'C(_)mmunications mode: RTU mode

(2) Communications parameters:
Baud rate: 9,600 bps
Parity check:” Yes
Parity: Even
Stop bits: 1
Data bit length: 8
Delay time:.  Oms

+ f) When the communications mode and parameters of MEMOBUS port are set to the
user settings, you can set and use any setting from the communications modes and
parameters shown in Table 2.6. Selection is done using the MEMOSOFT.

g) Examples of setting fhe DIP switch are shown below:

4EXAMPLEp Example 1 ‘ ' :
When the DIP switch is set as shown in the diagram at the right, the ME-
MOBUS Module (RS-422) is set as follows:

« Communications parameters of port 2 are set to the defaults.

« Communications parameters of pori 1 are set to the defaults.

--------_------
b

. Po.rt 2 is; in MEMOBUS Mode.
e Port 1.is ip ME&AOBUS‘ Mode.
e Port 2 is slave pon.

-. Port 1is sléve port.

¢ Module number: 1

« Normal operation mode
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Example 2
When the DIP switch is set as shown in the diagram at the right, the ME-

] "

MOBUS Module (RS-422) is set as follows: , =ZO
bin “ '

« Communications parameters of port 2 are set to the defaults. e
R X

v o |

« Communications parameters of port 1 are set to the defaults. CNCE
|1 '

] 1

+ Port 2 is in transparent mode.

= Port 1 is in transparent mode.

» Port 2 is combined masterlslavg port.
» Port 1 is combined master/slave port.
» Module number: 2 , .
« Normal operation mode
5) Reset Switch
a) Press the reset switch at the following times:
(1) When you have changed the setting of DIP switch pin 7 or 8.
{2) When errors have occurred.

b) When the reset switch is pressed, communications between the the MEMOBUS
Module (RS-422) and connected devices will be interrupted. Communications will re-
start when the switch is released.
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Using COMM Instructions

COMM instructions are used as MEMOBUS master communication
instructions via the MEMOBUS Module. This Chapter describes how
to use COMM instructions.

31 ModeSethings .....ooviviviiniriienneanns 3-2
3.1.1  Setting Communications Modes .................. 32
3.2 Tl'al'lspal'eﬂtMOde R R R R R N TR EER 3"’4
33 MEMOBUSMode ......oc00vvennnnn ceees 35
3.3.1 MEMOBUS Mode .......ccvireiicninii i 3-5
3.32  Manuoal MEMOBUS Instruction Mode ............. 3-5
333 Automatic MEMOBUS Instruction Mode ........... 3-7
34 The COMM Instruction ........ Cheesaanna 3-9
34.1 B £ 41T 1173 O 3-9
34.2 Element SUUCIUIE . ... ...ttt it iecianennranenen 3-13
3.5 Application Examples .......... freresnans 3-23
3.5.1 GL120 Master Operation . ............coveevnvn, 3-23
352 Transmission to ASClI Devices ... .........00vv.-. 3-26
3.6 Application Precautions ................. . 330
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Using COMM Instructions

3.1.1 Setting Communications Modes

3.1 Mode Settings

§ This section describes how to set the mode for using the COMM instruction.

3.1.1  Setting CommunicationsModes ............ ...l 3-2

3.1.1 'Setting Communications Modes

1) There are two communications modes: MEMOBUS Mode and Transparent Mode.

2) In Transparent Mode, transmission data prepared in a holding register is sent without
processing and data received from a MEMOBUS portis stored in a holding register with-
out processing. -

3) MEMOBUS Mode is used when the GL120 serves as the MEMOBUS Master. This mode
has two diﬁerent_set’(ings, as described below.

a) Manual MEMOBUS Instruction Mode

in Manual MEMOBUS Instruction Mode, a BCC is added to the data in the holding
register and then the combined data is sent as the MEMOBUS instruction.

b} Automatic MEMOBUS Instruction Mode

In Automatic MEMOBUS Instruction Mode, the MEMOBUS instruction is automati-
cally prepared according to the contents of a control block.

o =

BCC stands for biock check character. it is a character that is added to a block of data to
check the block when data is processed or transmitted in blocks. This character is used to
check whether or not the block of data is transmitted correctly. Both CRC (cycle redundancy
check) and LRC (longitudinal redundancy check) are examples of BCC checking methods.
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3.1 Mode Settings

4) Both Transparent Mode and MEMOBUS Mode also contain two modes, RTU mode and
ASCIl mode. The relationship between these modes is shown in the following diagram.

ﬁgtmgion Transparent Mode ATU mode
ASCII mode
MEMOBUS Mode Manual MEMCBUS RTU mode
Instruction Mode:
ASCIl mode
Automatic MEMOBUS RTU mode
Instruction Mode
ASCIl mode

5) Refer to 3.2 Transparent Mode for details on Transparent Mode and to 3.3 MEMOBUS

Mode for details on MEMOBUS Mode.
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Using COMM Instructions

3.1.1 Setting Communications Modes cont.

3.2 Transparent Mode

This section describes using COMM instructions in Transparent Mode.

1) In Transparent Mode, transmission data prepared in a holding register is sent without
processing and data received from a port is stored in a holding register without proces-
sing.

2) This provides maximum flexibility in communications through the use of the applications
program. A BCC (block check character), such as those used in a CRC (cycle redundan-
cy check) or a LRC (longitudinal redundancy check), is not automaticaily handled by the
MEMOBUS Module, and must be added through the applications program.

3) RTU and ASCIl modes are slightly different, as described néxt.
a) RTU Mode (8-bit Data)

(1) Attransmission, the holding register data specified in the instruction is sent from
the MEMOBUS port without processing.

(2) Upon reception, data received from the MEMOBUS port is input without proces-
sing to the holding register specified in the instruction.

(3) The end of a message is detected by a timer (24-bit timer).
b) ASCIl Mode (7-bit Data)

(1) At transmission, the holding register data specified in the instruction is sent un-
processed from the port without code conversion. Since only 7 bits are used in
ASCIl mode, the MSB, however, is not sent.

(2) There are some restrictions in the format of messages received from remote de-
vices. An end identifier (CR/LF) or an end detection timer (9,600/baud rate timer
in seconds) is needed to end reception messages.

(3) If the first data received begins with a CR (carriage return), however, it is not re-
garded as the end identifier and is treated as ordinary data (OD). ifasingle LF (line
feed) is received, then it is also treated as ordinary data (0A).

{4) All reception data, including the end identifier, is input into the holding registers
specified in the instruction.

" [TMPORTANT| When the MEMOBUS port is in Transparent Mode, it is used only for the Master transmis-
sions when the CPU module is running.
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3.3 MEMOBUS Mode

3.3 MEMOBUS Mode

This section describes using COMM instructions in MEMOBUS Mode.

331 MEMOBUS MOUE .. oiiii i i te s ine e e ananaanannns 5-5
3.3.2 Manual MEMOBUS InstructionMode ...........cciiiiiiniieirnnann. 5-5
3.3.3 Automatic MEMOBUS InstructionMode ....................oiilll 5-7

3.3.1 MEMOBUS Mode

1} This mode is used when the GL120 or GL130 serves as the MEMOBUS Master.
2} In this mode, there are two settings as described below.
a) Manual MEMOBUS Instruction Mode

In Manual MEMOBUS Instruction Mode, a BCC is added to the data in the holding
register and then the combined data is sent as the MEMOBUS instruction.

b} Automatic MEMOBUS Instruction Mode

in Automatic MEMOBUS Instruction Mode, the MEMOBUS instruction is automati-
cally prepared according to the contents of a control block,

IMPORTANT Use different device addresses for the master and slave when performing communications
with COMM instructions in MEMOBUS Mode. A communications error will result if the same
device address is used.

3.3.2 Manual MEMOBUS instruction Mode

1) In Manual MEMOBUS Instruction Mode, the parameters in the top element in the COMM
instructions are used to add the BCC to the data set as the middle element and the com-
bined data is sent as a MEMOBUS instruction. Upon reception, the BCC is checked and
deleted by the MEMOBUS Module and the data without the BCC is stored in the holding
register range specified by the bottom element in the COMM instruction.

2) The form of the data sent from the MEMOBUS port of the MEMOBUS Module varies de-
pending on the communications mode parameter settings of the RTU or ASCli modes.
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Using COMM Instructions

-~ R s i

3.3.2 Manual MEMOBUS Instruction Mode cont.

a) RTU Mode

Attransmission, a CRC is added to the holding register data specified in the instruc-
tion, and the data is sent from the MEMOBUS port. Upon reception, the CRC is re-
moved, and the received data is input to the holding register specified in the instruc-
tion. The end of the reception message is detected by a timer (24-bit timer). The num-
ber of received data items does not include the BCC (in this case, the CRC}.

b) ASCH Mode

Attransmission, the 8-bit holding register data specified in the instruction is converted
to ASCII and sent from the MEMOBUS port. The transmission data is 7-bit data.

A start identifier “”, “LRC”, and an end identifier “CR” or “LF” are automatically added
by the MEMOBUS Module at transmission.

Upon reception, the start and end identifiers as well as the LRC are automatically re-
moved, and the remaining data is stored as reception data in the holding register spe-
cified in the instruction. Here, the MEMOBUS Module converts data back from ASCII

to 8-bit data.
The number of data items received does not include the BCC {in this case, the LRC) or

identifiers.

The end of the received message is detected by a CR, an LF, or a 9,600/baud rate
timer in seconds. :

The following shows the relationship between register data and actual transmission/
reception data in ASCII mode.

ASCII Character

l—— 7bits -—>| \
- sbits. = 011 1010 1:
011 0000 10
Slave address {02),) _;
Function code (03) 024 ! 03H g : } ggég g
Start address (107) 00H  6BH 011 0011 |3
=00:(; =o?Bh:Id'ng ‘ 017 0998 %0
|
y {0H 03H 011 0000 JO
registers (3) 1

=00H,=03H * 01 1 01 1 0 6
Register data 100 0010 |B
011 0000 |0
o 011 0000 {0
Note H indicates hexadecimal. 011 0000 {0
011 0011 |8
LRC 011 1000 ;8
100 0100 |D

000 1101 |CR

Q00 1010 JLF

Register Data and Transmission Data . Transmission data
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3.3.3 Automatic MEMOBUS Instruction Mode

1) In Automatic MEMOBUS Instruction Mode, the content of the holding register set as the
middle element in the COMM instruction and content of the holding register set as the
bottom element are used to automatically generate and send a MEMOBUS instruction.

2) K the Automatic Preparation Flag (FFFFh) is turned ON in the second register of the top
element in the COMM instruction, a MEMOBUS instruction is automatically prepared
and sent from the specified MEMOBUS port. Only instructions with the function codes
shown in Table 3.1 can be used.

Table 3.1 Instructions Applicable in Automatic Instruction Mode

Function Code Function
(Decimal)

1 Coil state read-out

2 input relay state read-out

3 Holding register content read-out

4 Input register content read-out

15 Multipte coil state change

16 Write to holding register

18 Specific link coil state read-out

19 Constant register content read-out

20 Expansion register content read-out

21 Link register content read-out

29 Multiple link relay state change

30 Wirite to multiple constant registers

AN Write to multiple link registers

32 Write to multipte expansion registers

3) The form of the data sent from the MEMOBUS port of the MEMOBUS Module varies de-
pending on the communications mode parameter settings of the RTU and ASCH modes.

a) RTU Mode

(1) Forwriting instructions, a CRC is added to the content of the middle and bottom
elements, which are used to automatically generate a MEMOBUS instruction,
and the combined data is sent from the MEMOBUS port.

(2) For reading instructions, a CRC is added to the content of the middle element,
which is then used to generate a MEMOBUS instruction, and the combined data
is sent from the MEMOBUS port. When the response data is received, register
and coil data only are stored in the bottom element. An error code will be stored in
the middie element if an error response is received. The end of the reception mes-
sage is detected by a timer (24-bit timer).
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3.3.3 Automatic MEMORBUS Instruction Mode cont.

b) ASCII Mode

A MEMOBUS instruction is prepared in the same manner as in RTU mode, but then
the instruction is converted to ASCII, ", “l.RC” and “CR” or “LF” are added as ap-
propriate, and the instruction is sent from the MEMOBUS port. :

'Reception data is converted back from ASCl| to 8-bit data for reading instructions and
the data is then stored in a hoiding register. An error code will be stored in the recep-
tion buffer if an error response is received. The end of the received message is de-
tected by a CR, an LF or a 9,600/baud rate timer in seconds. ‘
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3.4 The COMM Instruction

This section describes the elements of the COMM instruction and how to use them.

R W0 B3 £ 3o« 1 1 - 3-9
3.42 Element Structure ... .. it i i e it e et e 3-13

3.4.1 Structure

1) The structure of the COMM instruction is shown in the following illustration.

Input 1 — 2300040 — OUtpUt 1
{Execute instruction) {Execution in progress)
Input 2 ] =
{Mode specification) 4yyyyy Output 2 (Error)
COMM
input 3 _ |
{Abort instruction) 472727 Output 3 (End)

2) The foliowing conditions must be met to execute the instruction.
a) The specified MEMOBUS port must not be busy.
b) Input 1 must be ON.
¢) Input 3 must be OFF.
3) The 1/0 of the COMM instruction are defined next.
a) Input 1: Execute Instruction

« The COMM instruction executes when input 1 is ON and input 3 is OFF. Output 1 goes
ON when input 1 is received and execution begins.

« Usually, a differential contact must be used for input 1. The COMM instruction wili car-
ried out again if input 1 is still ON after the instruction has been carried out.

b) Input 2: Mode Specification

« Input 2 specifies either the Transmission/Reception Mode or the Transmission Mode
when the execution of the COMM instruction begins.

ON ... Transmission Mode
OFF .. Transmission/Reception Mode
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3.4.1 Structure cont.

e Transmission Mode only allows transmissions, and responses from the remote device
are not required. Transmission Mode is used when the remote device is a printer, or
other device that does not need to return a response.

eln Transmission/Fieceptioh Mode, the MEMOBUS Moduile waits for a response from
the remote device after a transmission from the MEMOBUS port.

« For more details of the reception mode, refer to 4) Reception Mode of this section.

« Atimeout error is generated if no response is returned from the remote device after the

allocated timeout period. The MEMOBUS Module will go on standby and the instruction
will not end even if a response is not returned from the remote device when the unlimit-
ed timer is specified. In this case, timeout processing must be provided in the applica-
tions program.

c) Input 3: Abort Instruction

s Input 3 can be used to abort the COMM instruction ddring execution. When this input is
ON, the three outputs go OFF, and input 3 takes priority over other inputs.

« Input 3 can be used to abort the instruction in Transmission/Reception Mode for time-
outs or ather abnormal conditions.

« Normally a differential contact must be used for this input. The COMM instruction will
not be executed even if input 1 is ON as long as input 3 is ON.

d) Output 1; Execution in Progress

Output 1 goes ON when input 1 is received and the COMM instruction begins execu-
tion. it goes OFF when the operation ends or is aborted.

Output 1 goes OFF if an error occurs while the COMM instruction is being executed.
e) Output 2: Error

Output 2 will go ON for 1 scan only if COMM instruction execution ends with an error.

Error details are reflected in status error bits (see Table 3.2).
f} Output 3: End

Output 3 will go ON for 1 scan when COMM instruction execution ends normally.

All status error bits become O when output 3 goes ON.
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4) Reception Mode

a) Inthe reception mode, data cannot be transmitted but can only be received from the
remote device.

b} The reception mode is valid only in the transparent mode.

¢) One of the following reception modes can be selected according to the setting of the
COMM instruction

(1) Reception mode to receive the data transmitted after the COMM instruction
starts
(a} COMM instruction setting

- Input 2: OFF (transmission/reception mode)

- Number of transmission data: 0 {the contents of the 2nd holding register ofthe
top element)

(b) Operation

- The data received before the start of the COMM instruction is not stored in the
reception buffer.

- The data being received at the start of the COMM instruction is not stored inthe
reception buffer.

. The data first received after the start of the COMM instruction is stored in the
reception buffer of the bottom element, and the COMM instruction ends.

- The diagram below shows examples of a MEMOBUS port receiving data from
a remote device. When the COMM instruction starts its execution while the
MEMOBUS port is receiving Data (3) from the remote device, Data (4) is stored
in the reception buffer. Thus, Data (1), (2), and (3) are not stored in the recep-
tion buffer.

COMM instruction starls

l Data (1) Data (2) Data (3) I ] Data (4) Data (5)

Figure 3.1 COMM Instruction Execution Start and Data Reception Timing

—3-11—




Using COMM Instructions

3.4.1 Structure cont.

(2) Reception mode to receive the data transmitted before the COMM
instruction starts

(a) COMM instruction seﬁing
- Input 2: OFF (transmission/reception mode)

- Number of transmission data: 8000 {(hexadecimal) .
(the contents of the 2nd holding register of the top element) -

fl

(b) Operation

. The data that has been received just before the start of the COMM instruction is
stored in the reception buffer of the bottom element.

- If no data has been received before the start of the COMM instruction, the data
being received at the start of the COMM instruction is stored in the reception
bufter of the bottom element at the completion of reception, and the instruction
ends.

- If no data has been received before the start of the COMM instruction and no
data is being received, the data first received after the start of the COMM
instruction is stored in the reception buffer of the bottom element, and the
instruction ends.

- The diagram below shows an exampie of a MEMOBUS port receiving data
from a remote device. When the COMM instruction starts while the MEMO-
BUS port is receiving data from the remote device, Data (2) is stored in the
reception buffer.

COMM instruction starts

I Data (1) Data {2) Data (3) | Data {4} l Data (5)

Figure 3.2 COMM Instruction Execution Start and Data Reception Timing

Note To use the mode to receive the data transmitted before the start of the COMM instruction, the
Madule used in MEMOCON GL120 and GL130 must be of the following versions or later.

Module Type Version No.
CPU Module (8 kW) CPU10 DDSCR-120CPU14200 O40AO01 or later *
CPU Module {16 kW) CPU20 .| DDSCR-120CPU34100 O CAO7 or later *
CPU Module (16 kW) CcPU21 DDSCR-120CPU34110 COOAOQ2 or later *
CPU Module (32 kW) CPU30 DDSCR-130CPU54100 O0AO06 or later *
CPU Module (40 kW) CPU35 DDSCR-130CPUS4110 COCIAO1 or later *
MEMOBUS-RS232 Module JAMSC-120NOM26100 ODOAOS or later *
MEMOBUS-RS422 Module JAMSC-120NOM27100 O0A03 or later *

* The version No. is on the nameplate located on the right of the Module.
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]

3.4.2 Element Structure

1) Transparent Mode and Manual MEMOBUS Instruction Mode
a) Top Element
{1) Structure

The top element uses 4 holding registers starting from 4xxxxx to store the data for
controllingthe COMM instruction. These holding registers cannot be used for any oth-
er purpose.

The number of the port used as well as the number of transmission data items are
specified here. The top element is also used to indicate the nhumber of reception data

items as well as the operating conditions.

AXXAXX Port No. and status
— Set by user.
A0o00c+1 No. of transmission data {n)
400 +2 No. of reception data (m) —— Set by the CPU.
AXXXXX+3 Flags and timer —— Set by user and the CPU.

{2) Port Number and Status (4xxxxx)

The port for the MEMOBUS Module is specified in the rightmost 4 bits {0 to 3) of
4xxxxx. Communications with external remote devices are performed through the
specified MEMOBUS port, and the status after communications is indicated in bits 5
to 15.

Bit 151413121110 9 8 7 6 5 4 3 2 10
AXXXXX :

Status Port no.
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3.4.2 Efement Structure coni.

Table 3.2 Allocation of 4xxxxx Bits

Bit . Meaning when Bit Is ON
15 BCC (block check character for CRC and LRC) error
» Occurs only in MEMOBUS Mode.

14 Cannot transmit from the specified port.
= Possible hardware malfunction.
13 Timeout error )
» Qccurs if there is no response after the timer time specified in 40000+ 3
has elapsed.
12 Reception buffer overrun
« The number of reception data ifems exceeds 512 bytes.
1 Incorrect transmission data
« The contents of 4xxxxx + 1 exceeds 512 bytes.
10 Remote device is not connected to the specified port.
» DSR (data set ready) is OFF on the specified port.
9 Incorrect port number _
e A port number other than 1 to 5 has been specified.
8 A specified MEMOBUS port error
« The MEMOBUS Module on the specified port is malfunctioning.
7 The received response address and function code are not correct for

the transmission message.
» Occurs only in MEMOBUS Mode.

6 Error response received.
 An error response was received in MEMOBUS Mode.
5 Master communications disabled.

« Master communications have been disabled on the DIP switch on the
MEMOBUS Module on the specified MEMOBUS port.

4 Not used. .
3to 0 | The port number is specified in bits 0 to 3.
Port No. Bit No.
. 3 2 1 0
1 Port 2 of the CPU10 Moduis - 4] 0 0 1
2 Left port of MEMOBUS Module 1 0 +] 1 0]
3 | Right port of MEMOBUS Module 1 [0 0 1 1
4 Left port of MEMOBUS Module 2 0 1 0 0
5 Right port of MEMOBUS Module 2 0 1 0 1
OIEEID The status of bits 5 to 15 is updated each time the instruction is executed.
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{(3) Number of Transmission Data ltems (4xxxxx + 1)

The number of data bytes (number of characters: n) transmitted is specified in 4>xxxx
+ 1.

The setting range for n is 1 to 512 (decimal) in the Manual MEMOBUS Instruction
Mode, and 0 to 512 (decimal) or 8000 (hexadecimal) in the Transparent Mode.

Executing the COMM instruction with the number of transmission data items setto 0
or 8000 (hexadecimal) in Transparent Mode activates the reception mode. Data will,
then, be received from the specified MEMOBUS port.

Table 3.3 No. of Transmission Data tems

n No. of Transmission Buffer
Registers
Even n/2 registers
Odd {n + 1)/2 registers

An error will occur immediately and the instruction will not be executed if a value out-
side the specified range is set.

{4) Number of Reception Data items (4xxxxXx + 2)
The number of data bytes (number of characters: m} received is set in 4xxxxx + 2.

The number is set by the CPU when a normal end occurs after the instruction is exe-
cuted.

The range of m values written in the register is 0 to 512 (decimal), and the number of
reception data items is cleared to 0 when the instruction is executed.

Table 3.4 No. of Reception Data ltems

m No. of Reception Buffer Registers
Even m/2 registers
Qdd {m + 1)/2 registers

(5) Flags and Timer (4xxxxx + 3)

The leftmost 2 bits (14 and 15) in the register indicate the status of instruction execu-
tion. Bits 0 to 11 are used to set the timeout value for the COMM instruction.

Bt 15 1413121110 9 8 7 6 5 4 3 2 1 0
1T T T T 17T 1T 711
IR U VRN U VO T JN N N NS

L. ~
—~—
| Time out value
Execution Standby Flag

Execution In-progress Flag
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3.4.2 Element Structure cont.

Table 3.5 Allocation of 4xxxxx + 3 Bits

Bit

Conients

15

» Execution In-progress Flag
Bit 15 becomes 1 during execution.

Even if input 1 is received, bit 15 will not becorne 1 until instruction execution is actually
started.

This bit is interiocked with output 1.

14

» Execution Standby Flag

Bit 14 is set to 1 if the instruction has been executed, but the execution has not yet started. It
thus indicates standby status when more than one COMM instruction is executed.

13,12

No allocation. Always setto 0.

11to0

‘| the communications port when the COMM instruction is executed, and ending with a response

» Time out value
Bits O through 11 are used to set the timeout period starting with instruction transmission from

returned to the port.

The setting range is 1 to 4,095 ( in 100-ms increments). A setting of 0 specifies an unlimited
time. If a response is not returned within the set timeout period, instruction execution will time
out, and the COMM instruction will be ended. -

Note Bit 14 and bit 15 will never be set to 1 at the same time.

b) Middle Element

The middie element uses the specified number (N; see figures below) of holding reg-
isters starting from 4yyyyy as the transmission buffer.

4yyyy3f indicates the first reference of the register block used to store the transmission
data. The size of the transmission buffer depends on the number, n, of transmission
data items. Transmission data must be set prior to executing the instruction.

Data is sent in ascending order (Ibwest number first) as indicated by the TXD (trans-
mission data) subscripts shown in the following figures.

{1) n = Even Number

dyyyyy XD, TXD.
dyyyyyti ™XDa , TXD.

4yyyyyN TXDa—+ TXDn
(N=n+2-1)
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{2) n=0dd Number

Zero is entered for the leftover character.

dyyyyy TXD, . TXD2
dyyyyy+l TXDa : TXD.

] I t
dyyyyy+N XD, . 0

(N=(n—1)+2)

¢) Bottom Element

The bottom element uses the specified number (M; see figures below) of hoiding reg-
isters starting from 4zzzzz as the reception buffer.

4zzzzz indicates the first reference of the register block used to store reception data.
The size of the reception buffer depends on the number, m, of reception data items.
Consider the maximum number of reception data items ahead of time, and be sure to
maintain the buffer. Do not use the register area for any other application. This area is
not cleared when the instruction is executed.

Data is received in ascending order (lowest number first) as indicated by the RXD (re-
ception data) subscripts shown in the following figures.

{1) m = Even Number

411212 RXD, RXD:
4222721 RXDa \ RXD.

41121240 RXOm -t . RXDm
(M=m+2-~1)
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3.4.2 Element Structure cont.

-(2) m = Odd Number

Zero will be entered for the leftover character.

) 422221 " RXD: . RXD:
4zzz7141 RXDa . RXD4
1 l 1
dzzzTiM RXDm . 0

(M={m—1)+2)

2) Automatic MEMOBUS Instruction Mode
a) Top Element
{1) Structure

The top element uses four holding registers starting from 4xxxx to store the data for
controlling the COMM instruction. These holding registers cannot be used for any oth-
er purpose.

The Automatic Preparation Flag (FFFFh) at 4xxxxx + 1 is turned ON to set the COMM
instruction to Automatic MEMOBUS Instruction Mode. The MEMOBUS instruction is
automatically prepared according to the contents of the middle and bottom elements,
and is then sent from the MEMOBUS port specified by 4xxxxx.

4x00XXX Port No. and status
Automatic Preparation : '- Set by user.
Ax000x+1 Flag (FFFFh)
AxX0X%+2 No. of data bytes (n) -
~ Set by user and the CPU
AX00H+3 Flags and timer --!

(2) Port Number and Status (4xxxxx)

The port for the MEMOBUé Module is specified in the rightmost 4 bits (0 to 3) of
axo0x. Communications with external remote devices are performed through the
specified MEMOBUS port, and the status after communications is indicated in bits 5
to 15.

gt 151413121110 9 8 7 6 5 4 3 2 1 0

4XXXXR

Status Port no.
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Table 3.6 Allocation of 4xxxxx Bits

Bit Meaning when Bit Is ON
15 BCC (block check character for CRC and LRC) error
* Occurs only in MEMOBUS Mode.

14 Cannot transmit from the specified port.
+ Possible hardware malfunction.
13 Timeout error
+ Qccurs ifthereis no response after the timer time specified in 4x0xx + 3
has elapsed.
12 Receplion buffer overrun
+ The number of reception data items exceeds 512 bytes.
11 Incorrect transmission data
= The contents of 4xxxxx + 1 exceeds 512 bytes.
10 Remote device is not connected to the specified port.
+ DSR (data set ready) is OFF on the specified port.
9 incorrect port number
» A port number other than 1 to 5 has been specified.
8 A specified MEMOBUS port error
¢ The MEMOBUS Module on the specified port-is malfunctioning.
7 The received response address and function code are not correct for

the transmission message.
» Occurs only in MEMOBUS Mode.

6 Error response received.
+ An error response was received in MEMOBUS Mode.
5 Master communications disabled.

+ Master communications have been disabled on the DIF switch on the
MEMOCBUS Module on the specified MEMOBUS port.

4 Not used.

3to 0 | The port number is specified in bits 0 to 3.
Port Bit No.

3 2 1 0

1 Port 2 of the CPU10 Module 0 0 0 1
2 Left port of MEMOBUS Module 1 0 0] 1 0
3 Right port of MEMOBUS Module 1 0 0 1 1
4 Left port of MEMOBUS Module 2 0 1 0 ¢
5 Hight port of MEMOBUS Module 2 Y] 1 0 1

Ol]IIED The status of bits 5 to 15 is updated each time the.instruction is executed.

{3) Automatic Preparation Flag (4xxxxx + 1)

Automatic MEMOBUS Instruction Mode is set when FFFFh is specified in 4x00x + 1.
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3.4.2 Element Structure cont.

(4) Number of Data Bytes (4xxxxx + 2)

In Automatic MEMOBUS Instruction Mode, this indicates the number of bytes for
transmission or reception data in the data buffer (bottom element).

in a write instruction for the MEMOBUS instruction, the number of bytes for transmis-
sion data set in the data buffer is specified. The Setting range is 0 to 200 (decimal).
The number of bytes is set to 0 when a normal end occurs after the instruction
executes.

In a read instruction for the MEMOBUS instruction, the number of bytes is set to 0
because the number of transmission data items set in the data buffer is 0. When a
normal end occurs after the instruction executes, data received in the data buffer is
set, and the number of bytes of reception data is set in this register.

(5) Flags and Timer (4xxxxx + 3)

Bits 14 and 15 in this register indicate the execution status of the instruction. The
COMM instruction timeout value is input into bits 0 to 11.

Bit 15 1413 121110 6 8 7 6 &5 4 3 2 1 0
| I I I N I B B B BN B

I I Y N Y N N N SN S

EEE . —t
| ' Timeout value -
Execution Standby Flag - a

Execution In-progress Flag

Table 3.7 Allocation of 4xxxxx + 3 Bits

Bit
15

Contents
« Execution [n-progress Flag -
Bit 15 becomes 1 during execution. -

Even if input 1 is received, bit 15 will not become 1 until instruction execution is actually
started. *

This bit is interiocked with output 1.

14

« Execution Standby Flag

Bit 14 is set to 1 if the instruction has been executed, but the execution has not yet started. It
thus indicates standby status when more than one COMM instruction is executed.

13,12 |

No allocation. Always set to 0.

11t00

« Time out value y

Bits 0 through 11 are used to set the timeout period starting with instruction transmission from
the communications port when the COMM instruction is executed, and ending with a response
returned to the port.

The setting range is 1 to 4,095 (in 100-ms increments). A setting of 0 specifies an unlimited
time. If a response is not returned within the set timeout period, instruction execution will time
out, and the COMM instruction will be ended.

Note Bit 14 and bit 15 will never be set to 1 at the same time.
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b) Middie Element
{1) Structure
When Automatic MEMOBUS Instruction Mode is set by the top element, the middle
element serves as the header buffer used to prepare the MEMOBUS instruction as

shown in the figure below.

The header buffer uses 5 holding registers starting from 4yyyyy. Transmission data
must be set prior to executing the instruction,

dyyyyy Slave address - =

Ayyyyy+1 Function code

- Set by user

[}
Adyyyyy+2 First reference no. ’
t
1
dyyyyy+3 Count -
Ayyyyy+4 Error code —— Set by the CPU

{2) Slave Address (4yyyyy)

Set the device address of the slave device between 0 and 247.

(3) Function Code (dyyyyy + 1)

Set the function code of the MEMOBUS instruction. Refer to Table 3.1 for details.
(4) First Reference Number {(dyyyyy + 2)

Set the address of the first reference to be read or written. For example, to read refer-

ence 400001 using function code 3 (HOLDING REGISTER READ), set 0.
First reference number = 4yyyyy — 400001

{5) Count (dyyyyy + 3)
Set the number of registers, output coils, or input relays to be read or written.
{6) Error Code {dyyyyy + 4)

The CPU Module will set the MEMOBUS error code if an error response is returned.
Error codes are shown in Table 3.8.

Table 3.8 Error Codes

Error Code Meaning

O1H lllegal function code (does not exist)

02H llegal output coil, input relay, or register (not within range)

03H liegal number of cutput coils, input relays, or registers (not within range)
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3.4.2 Element Structure cont.

¢) Bottom Element

The bottom element uses the specified number (N) of holding registers starting from
4zzzz7 as the data buffer. i

4zzzzz indicates the first reference of the register block used to store transmission
and reception data. The size of the buffer depends on the number, n, of data bytes.

Consider the maximum number of reception data items ahead of time, and be sure to
maintain the buffer. Do not use the register area for any other application.

Write data (transmission data) is set in the data buffer for a write instruction, and read
data (reception data) is set in the buffer for a read instruction.

Data is sent and received in ascending order (lowest number first) as indicated by the
D subscripts shown in the foliowing figures.

(1) n = Even Number

421221 D, | D.
2221241 Da . Da

1 ' i
4zzz274N Da-v . R
(N=n+2-1)

(2) n = 0dd Number

Zero is entered for the last character. Zero wilt also be set in this character when re-

ceiving.
421122 D, \ D2
dz222141 Ds . A
1 l 1
dzzz21tN D 1 0

(N={(n—-1)+2)
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3.5 Application Examples

@ This section describes example applications of the COMM instruction,

3.51 GL120Master Operalion ...ttt it 3-20
3.5.2 Transmission ASCIl Devices

3.5.1 GL120 Master Operation

1) The example shows the use of a message to read the contents of a holding register with
the GL120 used as the MEMOBUS Master. Here, MEMOBUS Mode is set for the MEMO-
BUS Module transmissions.

2) System Configuration

GL120 Master {Address 1)}

o120

]\

MEMOBUS Module
m J2078 Madem
GL120 Slave (Address 2)

I~

MEMOBUS Module
J2078 Modem

GLB0S Slave (Address 3)

e

J1078,J2078 or

J478 Modems
U84 Slave (Address 4)

To the
next
Modem

J1078, J2078 or
J478 Modems

—

Figure 3.3 GL120 Master Configuration
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3.5.1 GL120 Master Operation cont.

3) Ladder Logic Instructions

—ip 400100 ———(. )
100005 000050
—{ 400200 f———( )

' COMM 000051
—|P 400300 ()
100008 000052

. The data stored in each register in this example described next.

a) Control Block (Top Element)

The COMM instruction is execufed in Manual MEMOBUS Instruction Mode.

400100 2 {port No. and status)

400101 | © (No. of transmission data)

4040102 0 (No. of reception data)
h Nothing needs to be set.

400103 0 (flags and timer)

No value is set in register 400102 for the number of reception data items and flag/tim-
er register 400103.

Because the port number here is 2, the MEMOBUS port 1 of the MEMOBUS Module 1
is used as the communications port. .

The number of transmission data items is 6. This value is determined by the instruc-
tion message stored in the transmission buffer.

b) Transmission Buffer (Middle Element)

Inthis example, the contents of holding registers 400108 to 400110 are read from the
GL120 with a slave address of 2.

Three registers are required for the transmission buffer because the number of trans-
mission data items is 6. Registers 400200 to 400202 are used as the transmission
buffer. The' MEMOBUS Module automatically adds a CRC.

400200 | 02y (Slave address) 03y (Function code)

400201 | 00y 684 + + * Sfartno. (107)
’ « o o No.oftholding

400202 | 004 } 034 registers (3}
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c) Reception Buffer (Bottom Element)

The response message from the Slave is stored in registers 400300 to 400304. Be-
cause the number of reception data items is 9, the contents of register 400102 for the
number of reception data items will be 9.

The rightmost 8 bits of register 400304 are 0 because no data is received for these
bits.

400300 024 034
400301 064 02«
400302 2B 00.
400303 00 004
Sy S e No data is received
400304 63 e

Numeric values are in hexadecimal. .

d) Operation

» 100005 is turned ON.
Coil 50 will turn ON and communications with the specified Slave will take place as long
as a COMM instruction to the same port is not already in progress.

» Coil 52 will turn ON for 1 scan after the responsé message is received.

e) If the Slave is a GL120 or GL130, thenregisters 400108 to 400110 are read; if the
Slave is a GL60S, U84, or UB4S, then registers 40108 to 40110 are read. Iif the
Slave is a R84H-M or GL20, then registers 4108 to 4110 are read.
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3.5.2 Transmission to ASCII Devices

3.5.2 Transmission to ASCII Devices

1) The following example describes transmissionto an ASCIl device (here, a printer} froma
GL120 MEMOBUS Master.

The MEMOBUS Module Transmission Mode is sét to Transparent Mode.

2) System Configuration

GL120

N

| MEMOBUS Module

Print Example

bbbbbPRODUCT | ONLREPORT
bbbbbDATE: 03D 12bTIME:D10b4E
bbbbMACHINEDNO. GLEOS

(b: space)

Printer

Figure 3.4 Example of Transmission to ASCII Device

3) Ladder Logic Instructions

P 400100 { )
100 osL 000050
400200 ~
COMM 000051
—P 400300 { )
100006 000052

The data stored in each register in this example is described next.
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3.5 Application Examples

a) Control Block (Top Element)

400100 | 3 (port No. and status)

400101 77 (No. of transmission data)

4001092 10 (No. of reception data)
Nothing needs to be set.

400103 |0 (fags and timer)

No value is set in flag/timer register 400103, and nothing needs to be set in register
400102.

The number of transmission data items includes a “CR” and “LF” for each line. .
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3.5.2 Transmission to ASCII Devices cont.

b) Transmission Buffer (Middle Element)

A total of 39 registers are required for the transmission buffer because the number of

transmission data items is 77. Registers 400200 to 400238 are used as the transmis-

sion buffer.
400200 [ 20. 204
400201 [ 20. 204
400202 | 20n 50, (P)
. 400203 | 52+ (R) 4 (0)
400204 | 44, (D) 55, (U)
400205 [ 43, (0) 54 (1)
400208 | 49. () 4F, (0}
400207 | 4E. (N) 204
400208 | 52. (R 45, (E)
400209 [ 50. (P) 4F_(0)
400210 [ 524 () 52, (1)
460211 | .0D. {CR) 0An {LF)
400212 | 204 20 ~
400213 1 204 0.
400214 [ 20. 44, (D)
400215 | 41 (A) 54, (T
400216 | 45, (F) i (2)
400217 { 20 3. (0)
400218 [ 33 (3 20
400219 | 31, {1 324 (2)
400220 [ 20, 54, (1)
400221 | 494 (1) 4D. (M)
400222 | 454 (E) 34 (2)
400223 1 20, 3. (1)
400224 | 30. (0) 20,
400225 | 34, (4) 36, (6)
400226 | 0D. (CR) 0A, (LF)
400227 | 204 204
400228 1 20 36u (6)
400229 | 204 0A. (LF)
400230 | 41, (A) 43, (C)
400231 | 48, (H) 49. (1)
400232 | 4E. (N) 45, {F)
400233 | 20a 4y (N)
400234 | 4F. (0) 260 ()
400235 | 47, (6) T
400236 | 36, (6). 30, (0)
400237 | 53« (8 0D (CR)
400238 | 0A. (LF) 004

Note Numeric values are in hexadecimal.
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¢) Reception Buffer (Bottom Element)

There is no reception data since only transmission has been specified. A reception
buffer is therefore not necessary.

A dummy designation, however, must be given for the bottom element of the COMM
instruction. Register 400300 in this example is not used in the actual COMM instruc-
tion.

d) Operation

« 100005 is turned ON,
Coil 50 will turn ON, and the character string shown in the following will be printed as
long as a COMM instruction to the same port is not already in progress.

bbbbbPRODUCT [ONDREPORT
bbbbbDATE:bO3b12bTIME: b10b4S
bbbbMACH INELNO. GLEOS

(b: space)

« Coil 52 will turn ON for 1 scan at the end of the printing process.

—329 —



Using COMM Instructions )

3.5.2 Transmission to ASCH Devices cont.

3.6 Application Precautions

Observe the following precautions when performing communications through COMM
instructions

1) The MEMOBUS Module will remain on standby waiting for a response if no response is
returned from the remote device when an unlimited timer is specified in Transmission/
Reception Mode. If this happens, input 3 can be tuned ON to cancel the COMM instruc-
tions and release the standby status.

2) Execution of the COMM instruction will be aborted if one of the following occurs after the
instruction execution has been started and before execution has been completed.

. Transmiss‘ion data is changed.

» The contents of the control block registers is changed.

« SKIP is executed for a network with active COM-M instructions.

« Active COMM ihstfuctioné are changed from MEMOSOFT software.

3) Instruction execution normally starts when input 1 goes from OFF to ON. If a COMM
instruction is already being executed for the same port, subsequent COMM instructions
will be placed on standby, and they will be executed after execution of the previous
COMM instruction has been finished.

4) Use differential signals to control inputs, such as those used to execute instructions.
5) Data required in a COMM instruction must be set in registers as follows:
a) The data must be set in the registers before the COMM instruction is executed.

"b) If arithmetic or other instructions are used to set the data, differential signals mustbe
used to control execution of these instructions.

Problems such as those described in precaution 2), above, may occur if non-differen-
tiated signals are used.

6) When data is broadcast to Slaves by MEMOBUS broadcasting, communications will
take place in Transmission Mode. Do not simultaneously execute more than one COMM
instruction for the same slave port when broadcasting. If more than one COMM s execut-
ed for the same Slave, the Slave will not be able to receive data properly because the
interval between MEMOBUS instructions will be too short.
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3.6 Application Precautions

7) The problem described in precaution 6), above, can aiso occur if a COMM instruction is
aborted during execution and another COMM instruction has already been executed and
is awaiting execution.

8) Do not connect Master Devices such as Programming Paneis to a port used as the Mas-
ter port; doing so, may hang up the port. Should this happen, stop all COMM instructions
active for the port.

9) Use different device addresses for the master and the slave when performing commu-
nications with COMM instructions in MEMOBUS Mode. A communications error will oc-
cur if the same address is used.
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Remote I/0Q Modules

The COMR instruction is used as the MEMOBUS master communica-
tion instruction for communications through a Remote I/O port on a
Remote I/O Module. This chapter introduces the Remote I/'O Mod-

ules.

4.1 General Specifications ...........c0v0uve. 4-2

42 RemoteI/OModules .......oo0vvvervenen. 4-3
4.2.1 Remote /O DriverModule ...................... 4-3
4272 Remote I/O Receiver Module .................... 4-9
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COMR Instruction Configuration and Specifications

4.1

General Spebifications

This section provides the general specifications of the Remote /O Modules.

The general specificationé of the Remote I/O Modules are shown in the following table.

Table 4.1 General Specifications

item

Specifications

Dielectric Strength

1) Between the primary side and the grounding or
between the primary side and the secondary side:
Detected current 10 mA max. with 1,500 VAC for
1 minute or 1,800 VAC for 1 s,

2) Between the secondary side and the grounding:
Detected current 30 mA max. with 500 VAC for
1 minute or 550 VAC for 1 s.

Insulation Resistance

1) 10 MQ min. between the primary side and the
grounding or between the primary side and the
secondary side (via the 500-VDC insulation
resistance meter)

2) 100 MG min. between the secondary side and the
grounding ({via the 500-VDC insulation resistance

Cooling Method

meter)
Environment | Ambient Operating 0to 60 °C
Conditions Temperature
Ambient Storage -25 to 85 °C (except batteries)
Ternperature
Ambient Operating 30% to 95% RH (with no condensation)
Humidity
Ambient Storage 5% to 95% RH {with no condensation)
Humidity .
Poliution Level Poliution level 1 according to JIS B 3501
Corrosive Gas No corrosive gas
Operating Altitude L ess than 2,000 m above sea level
Mechanical | Vibration Resistance 10 to 57 Hz with half-amplitude of 0.075 mm
Operating 57 to 150 Hz with fixed acceleration of 9.8 m/s? (1G)
Conditions 10 sweep times each in X, Y, and Z directions
{according to JIS B 3502)/(sweep time: 1 octave/min)
Shock Rasistance Peak acceleration of 147 m/s2 (15G)
Twice for 11 ms in X, Y, and Z directions (according to
JIS B 3502)
Electrical Noise Resistance 1,500 V in either normal or common mode with pulse
Operating widths of 100 ns/t ps and rise time of 1 ns
Conditions {according to JIS B 3502) (with impuise noise simulator)
Installation Ground Ground to 100 Q or less
E]Zﬂlt’ge' Configuration Building-block, wail-mounted or DIN track-mounted

Natural cooling
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4.2 Remote I/O Modules

4.2 Remote I/O Modules

% This section provides the secifications for two types of Remote /O Modules.

4.2.1 Remote I/O Driver Module

1. Appearance

Model description
{120CRD13100)

Color code (yellow)

LED area

]
-~
@/_/ Remote 1O port

«———— DIP switch

-] 2

YASKAWA

Module mounting screw
(Use M4 phillips screwdriver.)

LED area
120 CRD 131 00 LED Color Indication when ON
READY Green Module is operating normally.
READY [ ] [_]ACTIVE ACTIVE Green Module is processing /0.
RMTTX [] RMT TX Green Module is transmitting data from the remote I/O port.
RMTRX [ RMT RX Green Module is receiving data from the remote /O port. |
RMT ERR[] . RMT ERR | Red An error has occurred in the transmission from the
remote I/O port. Lit for 10 ms.
/
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L _
4.2.1 Remote 1/0 Driver Module cont.

If a status error occurs, the READY indicator will go off and the RMT ERR indicator will flash
as described in the following table.

ROM error RMT ERR will flash continuously.

RAM error RMT ERR will flash twice, go off for 1 s, and then repeat the cycle.
Common memory error | RMT ERR will flash three times, go off for 1 s, and then repeat the cycle.
Watchdog timer error RMT ERR will flash four times, go off for 1 s, and then repeat the cycle.

Figure 4.1 Appearance of Remote /O Driver Module

2. Function

Remote I/O Driver Modules function as the master station for a Remote I/O System using
coaxial cable as the transmission cable.

3. Specifications

The specifications of the Remote /O Driver Module are shown in the following table.

Table 4.2 Specifications of Remote /O Driver Module

Item . Specifications
Model Name RIOD-COAX
Model No. JAMSC-120CRD13100
Internal Current Consumption 800 mA
Maximum Heating Value 40W .
Hot Swapping (Removal/Insertion | Not permitted
under Power)
Approximate Mass 300 g
External Dimensions 40,34 % 130.00 X 103.85 mm (WXHXD)
Remote |/O Port Specifications Topology | Bus
{Communications
Network)
Media Access Control Multi-drop (1:n communications)
Method : :
Media Coaxial cable (75Q)
(Transmission Medium)
Modulation Method Base band
Encoding Method Manchester code
Baud Rate Choose from 0.5/1/2/4 Mbps
Transmission Distance Transmission distance varies according to the baud rate
and specifications of coaxial cable. If, for example, the
baud rate is 4 Mbps and 12C-5AF Coaxial Cable is
used, it is possible to transmit up to 1 km.
Number of Stations 15 max. (Up to 15 Remote KO Receiver Modules can be
connected.) -
Error Measures (RAS) Automatic parallel off and maifunctioning station
recovery
Synchronization Method | Frame
Communications Format | Conforms to HDLC.
Insulation Method .1 Pulse transformer
Connector BNC connector
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4.2 Remote I/0 Modules

4. Using Remote I/O Driver Modules

1) Number of Units
Two Remote I/O Driver Modules can be used.
2) Installation Location

a) A Remote I/O Driver Moduie can be mounted to any slot on the Mounting Base of
Rack 1 (CPU Rack) of the local channel.

b) Anexampie of how to mount a Remote I/O Driver Module is shown on the next page.
3) Remote /O Port

a) Through the remote IO port, the Remote /O Driver Module runs communications
(4 Mbps} with up to 15 Remote I/O Receiver Modules. The transmission distance var-
ies according to the baud rate and specifications of the coaxial cable. If, for example,
the baudrate is 4 Mbps and 12C-5AF coaxial cable is used, itis possible to transmit up
to 1 km.

b} Anexample of how to connect a Remnote I/0 Driver Module and Remote /O Receiver
Modules is shown on the next page.
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4.2.1 Remote I/O Driver Module cont.

4EXAMPLEp Example RN

Connecting a Remote 1/O Driver Module and Remote /O Receiver Modules

o

'T~adapter
Branch line coaxial cable*1 ‘
Conversion [__K‘J TR R (Terminator) Local channel
Adapter

PS10 CPU30 Di | DI | DO{ MC20 MC20 Rack 1 {CPU Rack)

[F] [u] MB12
Main line
coaxial cable*2 1 2 3 4 5 6 7 8 9 10 11 12 - SiotNo.
"1

[A-

A—AT] ~

M| i [ Remote channel 1, station 1

G ' Rack 1 (Receiver

ps [Rr¢| o1 |. o1 | DI | Di| D1 | DI { DO| DO| DO| DO| Rack)

2 05 |

[@] MB12

w1 .
1
E 1 T Remote channel 1, station 2

e Rack 1 {Receiver

ps [RRC| DI | OI| DI | DI| DI | DI | DO| DO| DOJ DO Rack)

. 05 |5
Eﬁj MB12

1 2 3 4 5 6 7 8 9 10 N 12

"1
|:AJ——|_T R Remote channel 1, station 3

E_d Rack 1 (Receiver Rack)
PS [RRC] DI | DI | DI | DI { DI DI { DO|DO | DO| DO

o} o2

1 2 3 4 5 6 7 8 9 10 1t 12

PS10: Power Supply Moduie (7 A) Dl: 12/24-YDC 16-point Input Module
PS05: Power Supply Module (3 A) DO: 12/24-VDC 16-point Output Module
CPU Medule (32 KW) : MC20:  4-axis Motion Module

CPU30:

MB12: 12-slot Mounting Base

“Rerniote /0 Driver Module
Remote VO Recelver Module '

Figure 4.2 Connecting Remote /O Driver/Receiver Modufes
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4.2 Remote I/O Modules

A _ R )
4) DIP Switeh _

' '

a) The DIP switch consists of 6 pins. The pins are numbered E 1 = sSw

from 1 to 6 as shown in the diagram. o B e :

' N .

b) Each pin is turned ON when pressed to the right. v O X

6| @[ 1H | oN ¢

'. |

c) The setting of each pin is effective when power is turned
ON to the Power Supply Module in Rack 1 {CPU Rack).

d) Each pin's function is shown in the following table.

Table 4.3 Function of DIP Switch

* 120 1/0 mode

Pin No. Settings Function
1 ON Sets Module 1o self diagnosis mode.
OFF Sets Module to remote mode.
2 ON For future use
OFF Sets Module to 120 VO mode.
3 ON Sets Module to master station of channel 2.
OFF Sets Module to master station of channel 1.
4 ON For future use. it does not matter whether the pin is turned ON or
OFF.
OFF
5 Set the baud rate of Remote | Pin 5 Pin 6 Baud rate
i/0O System according to the
6 table shown on the right. ON ON 4 Mbps
ON OFF 2 Mbps
OFF ON 1 Mbps
OFF OFF 0.5 Mbps
e) Examples of setting the DIP switch are shown below:
<EXAMPLEp Example1 .
1 1
[}
When the DIP switch is set as shown in the diagram on the right, X o :
the Remote I/O Driver Module is set as follows: 1 o sSw |
V| e :
PN X
* Remote mode . o '
] - [}
] (=] :fii‘j
16 ON |
: X
] i

» Master station of channel 1

« Baud rate: 4 Mbps
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P

4.2.1 Remote 1/O Driver Module cont.

Example2 T e
¥ [
When the DIP switch is set as shown in the diagram on the right, - :
the Remote 1/O Driver Module is set as follows: " S = SW |
: wl & E
+» Remote mode vl L '
6| PLLd | ON |
* 120 1/0 mode : '
' !

» Master station of channel 2

« Baud rate: 4 Mbps

5. Related Manuals

Before operating a Remote I/O Driver Module, read the following manual carefully and be
sure that you fully understand the information on specifications, application methods, safety
precautions, etc. T

MEMOCON GL120, GL130 Coaxial Remote /O System User’s Manual
(SIEZ-C825-70.8)
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1. Appearance

DIP switch

4.2 Renote I/0 Modules

4.2.2 Remote /O Receiver Module

- —

, . Module description

(120CRR13100}

™ Color cods (yallow)

\ LED area

™™= Reset switch

™~ Remote /O port

I @xo <—— Rotary switch 1

w @

Rotary switch 2

MEMOBUS port

el
Module mounting screw
{Use M4 philips screwdriver.)
LED Color indication when ON
READY Green Module is operating normally.
ACTIVE Green Module is processing 1/O.
RMT TX Green Module is transmitting data from the remote 1/O
port.
RMT RX Green Mcdule is receiving data from the remaote I/O port.
RMT ERR Red An error has occurred in the transmission from the
remote /O port. Lit for 10 ms.
PP TX Green Module is transmitting data from the MEMOBUS
port,
PP RX Green Moduie is receiving data from the MEMOBUS port.
PP ERR Red An error has occurred in the transmission from the
MEMOBUS port.
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4.2.2 Remote 1/0 Receiver Module cont.

If a status error occurs, the READY indicator will go off and the RMT ERR indicator will flash
as described in the following table.

ROM error RMT ERR will flash continuously.

| RAM error RMT ERR wili flash twice, go off for 1 s, and then repeat the cycle.
ASIC error RMT ERR will flash three times, go off for 1 s, and then repeat the cycle.
Watchdog timer error RMT ERR will flash four times, go off for 1 s, and then repeat the cycle.

Figure 4.3 Appearance of Remote /O Receiver Module

2. Function .

The Remote I/O Receiver Module functions as a slave station in a Remote /O System
* using coaxial cable as the transmission cable.

3. Specifications

The spebifications of the Remote IO Receiver Module are shown in the following table.

Table 4.4 Specifications of Remote VO Receiver Module

Item . Specifications -
Mode! Name RIOR-COAX
Model No. JAMSC-120CRR13100
internal Current Consumption 800 mA
Maximum Heating Value 40W

Hot Swapping (Removal/insertion | Permitted
under Power)

Approximate Mass 300 g
External Dimensions 40.34 X 130.00 X103.85 mm (WXHXD)
Remote I/O Port Specifications | Topology Bus
{Communications
Network) _
Media Access Control -| Multi-drop (1: n communications)
Method
Media ) Coaxial cable (75€2)
(Transmission Medium)
Modulation Method Base band
Encoding Method Manchester code
Baud Rate Choose from 0.5/1/2/4 Mbps
Transmission Distance Transmission distance varies according to the baud rate
and specifications of coaxial cable. If, for example, the
baud rate is 4 Mbps and 12C-5AF Coaxial Cable is used,
itis possible to transmit up to 1 km.
Number of Stations 15 max. (Up to 15 Remote 1/O Receiver Modules can be
C connected)
Error Measures (RAS) Automatic paralle! off and malfunctioning station recovery
Synchronization Method | Frame
Communications Format | Conforms to HDLC.
Insulation Method Pulse transformer
Connector BNC connector
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Item

Specifications

MEMOBUS Port Specifications Communications Method | Half-duplex stop-start synchronization

Transmission Levels Confarm to RS-232C
Protocoi MEMOBUS protocol or any other protocol
Baud Rate 19,200/9,600/7,200/4,800/3,600/2,400/2,000/

1,800/1,200 bps
Communications Mode RTU mode or ASCIl mode

Data Format The following data format is used between master and
slaves, between master and modems, and between
modems and slaves:

1) Databitlength: 8 (RTU mode) or 7 (ASCIl mode})

2) Parity check: Yes or No

3) Parity: QOdd or even
4) Stop bits: for2

Transmission Distance 15 m {Can be extended to 4.5 km maximum by using
Yaskawa modem.)

Transmission Error -CRC-16 (RTU mode) or

Detectlion LRC (ASCII mode)

Connector D-sub connector (9-pin, female)

4. Using Remote I/0 Receiver Modules

1) Number of Modules

Fifteen Remote I/O Receiver Modules can be connected to each Remote I/O Driver Mod-
ule.

2) Installation Location

a) A Remote I/O Receiver Module can be mounted to any siot on the Mounting Base of
Rack 1 of a remote station.

b) Normally, a Remote /O Receiver Module is mounted to the slot next to the Power
Supply Module on the left hand side of Rack 1.

3} Remote I/O Port

a) The Remote I/O Driver Module runs high-speed communications of 4Mbps through
the remote I/O port with Remote /O Receiver Modules. The transmission distance
varies according to the baud rate and specifications of coaxial cable. If, for example,
the baud rate is 4 Mbps and 12C-5AF Coaxial Cable is used, it is possible to transmit
up to 1 km.

b) An example of connecting a Remote 1/O Driver Module and Remote IYO Receiver
Modules is shown on the next page.
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M

4.2.2 Remoie I/0 Receiver Module cont.

4EXAMPLEp Example

Connecting a Remote I/Q Driver Module and Remote 1/O Receiver Modules

T-adapter
Branch line coaxial cable™1
. Conversion I__A—_} - - ll TK R (Terminator) Local channel
Adapter -
P510 DI | DO} MC20 Mc20 | Rack 1 (CPU Rack)
MB12
Main line
coaxial cable™2 1 2 3 4 5 4] 7 8 9 10 11 12 -=— ShktNo.
Remote channel 1, station 1
Rack 1 (Receiver
pi{o| o| | o] o | po| po| pof po| Rack
MB12
3 4 5 6 7 8 9 10 11 12
Remote channel 1, station 2
Rack 1 (Receiver
ot oi| oi| oi| oi| o1 | bo| po! po| po| Rack
MB12
3 4 5 6 7 8 9 10 U 12
R Remote channel 1, station 3
Rack 1 (Receiver
oiloi| oi| oo oi| oo po|po | bo| pojRack
MB12
1 2 3 4 5 6 7 8 9 10 M 12
PS10: Power Supply Module (7 A) Dl: 12/24-VDC 16-point Input Module
Power Supply Module (3 A} DO: 12/24-VDC 16-point Qutput Module
CPU Moduie (32 KW) MG20: 4-axis Motion Module

Remoté VO Driver Module =
“Remote VO Receiver,Module ;

MmB12: 12-slot Mounting Base

Figure 4.4 Connecting Remote VO Driver/Receiver Modules
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4.2 Remote 1/0 Modules

B ———————,_—————— R R

4) MEMOBUS Port

a) A Remote l/O Receiver Module run RS-232C communications (master communica-
tions or slave communications) through the MEMOBUS port, Either MEMOBUS pro-
tocol or any other protocol can be used for the communications protocol.

b) Devices that can be connected to the MEMOBUS port are shown in the following
table. Each of these devices must be equipped with an RS-232C interface. In addi-
tion, depending on the type of device, the MEMOBUS port settings will need to be
aitered. This settings are altered using the DIP switch on the front of the Module.
Refer to 5) DIP Switch for details.

Table 4.5 Example of Devices Connectable to the MEMOBUS Port

Type Device Remarks
MEMOBUS | P120-series # Set MEMOBUS port 1o slave port.
master Programming
Panel ® Communications performed using the MEMOBUS protocol

Personal computer

(with MEMOSOFT) # Creation of communications program not needed.

ACGC4000/400- ® |f your computer doas not have MEMOSOFT, create a

series FA Monitor communications program based on the MEMOBUS
protocol. -
ASCII Bar code reader e Set the MEMOBUS port to combined master/siave port.

devices
® Set the MEMOBUS port to transparent mode.

Serial printer
# Create a communications program using the COMR
instructions in the GL120 and GL130.

¢) Number of Connectable MEMOBUS Masters

Note When connecting a MEMOBUS master such as a P120 Programming Panel to
the MEMOBUS port of the Remote I/0 Receiver Module, only one master can be
connected per remote channel. More than one master cannot be connected to
one remote channel.

d) Number of Connectable ASCIl Devices

When connecting ASCIl devices such as printers to the MEMOBUS port of the Re-
mote I/O Receiver Module, between 1 and 15 devices ¢an be connected per remote
channel.

e) Refer to Table 4.4 for the transmission specifications of the MEMOBUS port.

—4-13 —



COMR Instruction Configuration and Specifications

4.2.2 Remote I/0 Receiver Module coni.

f) An example using the MEMOBUS port is shown below:

4EXAMPLEp Example 1
Connecting Programming Panel to MEMOBUS port

Remote channel 1, station 2

Rack 1 (Receiver Rack)

DI| DI| DI DI| Di| DO| DO} DO|.DO

MB12
M: MEMOBUS port (set stave port}
P120C Programming Panel
Communications by MEMOBUS protocol
. W0203-03 %

Example 2
Connecting serial printer to MEMOBUS port

TN R Remote channel 1, station 3

e i ' Rack 1 (Receiver

ps [rRc| bi| o1 | oI DI | Di | DI | DO{DO | DO| DO Rack)
S [RRS,

:E.& MB12

M: MEMOBUS port {set combined master/slave port in transparent mode)

_ Communications by COMR instructions

Serial printer
{needs to be equipped
with RS-232CI/F)
PS05: Power Supply Module (3 A) ) DO: 12/24-VDC 16-point Output Module
ZRAGH: " " Remeots VO Recelver Module:: MB12:  12-slot Mounting Base
Dl: 12/24-VDC 16-point Input Module W0203-03: MEMOBUS Cable (2.5 m)

Figure 4.5 Using the MEMOBUS Port
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4.2 Remote I/0 Modules

e L e

g) The connector for the MEMOBUS port is a D-sub connector (3-pin, female). The con-
nector pin arrangement and signal names are shown in the following table:

Table 4.6 Pin Arrangement and the Sighal Names of MEMOBUS Port

Pin No. Symbol Signal Name
@ 1 FG Protective ground
2 TXD Transmission data
1{O 3 RXD Reception data
2 OO 6 4 RTS Request to send
3 08 ; 5 |cTs Clear to send
4 OO 9 6 DSR Data set ready
50 7 GND Signal ground
8 Not used
© 9 DTR Data terminal ready

h) COM Instructions (COMM, COMR)

Note (1) The COMR instruction can be used only forthe MEMOBUS port of the Remote I/O Re- .
ceiver Module,

(2) The COMM instruction cannot be used for the MEMOBUS port of the Remote 1/0 Re-
ceiver Module. The COMM instruction can be used for the MEMOBUS port of the fol-
lowing two communications Modules:

MEMOBUS Module (RS-232): Model JAMSC-120NOM26100
MEMOBUS Module (RS-422): Model JAMSC-120NOM27100

¢) Each pin becomes effective at the following times.

5) DIP Switeh

1 ]

a) The DIP switch is composed of 6 pins. The pins are num- 11| =[] SW E
bered from 1 to § as shown in the diagram. X N ] '

: .

X Ny = ;

b) Each pin is turned ON when pressed it to the right. ' o | |5 :
6| oLkl | on;

) t

) i

1 ]

(1) Pins 2 to 4: When the pin setting is changed.

(2} Pin1,pin5, and pin 6: When the reset switch is pressed, or when power is tured
ON to the Power Supply Module of Rack 1 (Receiver Rack).
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4.2.2 Remote 1/0 Receiver Module cont.

d) Each pin’s function'is shown in the following table.

Table 4.7 Function of DIP Switch

« When MEMOBUS port is used as slave port, communications

" Pin No. Settings Function
1 ON Sets Module to self diagnosis mode.
OFF Sets Module to remote mode.
2 ON | Sets MEMOBUS port to slave port. Master communications
becomes ineffective.
OFF Sets MEMOBUS port to combined master/slave port. Master
communications becomes effective. When using COMR
. ) instruction, turn OFF this pin.
3 ON When using MEMOBUS port as master port, sets
communications mode to transparent mode.
OFF When using MEMOBUS port as master port, sets
. communications mode to MEMOBUS mode.
4 ON - | When using MEMOBUS port as slave port, sets communications
mode and parameters to the defaults.
OFF When using MEMOBUS port as slave port, sets communications
mode and parameters to user settings.
5 Sets the baud rate of the Pinb5 Pin 6 Baud rate
6 Remote /O System as shown oy ON 4 Mbps
at the right.
ON OFF 2 Mbps
OFF ‘| ON 1 Mbps
OFF OFF 0.5 Mbps
) The default communications mode and parameters are as follows:
(1) "Communications mode: RTU mode
(2) Communications parameters:
- Baud rate: 9,600 bps
Parity check: Yes
Parity: Even
Stop bits: 1
Data bit length: 8
Delay time: 0Oms
f) Examples of setting the DIP switch are shown below:
4EXAMPLEp Example1 e eaaeaae.- -
1 [}
When the DIP switch is set as shown in the diagram on the right, : '
the Remote I/O Receiver Module is set as follows: 1] =f SW '
! N B
» . ]
« Module in remote mode. g X
. ' b '
‘ , ‘ ’ ol .
« MEMOBUS port is used as slave port. 6| @ B | on
: X
] ]

mode and parameters are set to the defaults. mmectiacmam—-

« Baud rate of Remote I/O System is 4 Mbps.
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» MEMOBUS port is used as combined master/slave port.

Example2
{ 1
When the DIP switch is set as shown in the diagram on the right, : - X
the Remote I/0O Receiver Module is set as follows: i1 ; i sw |
N R :
» Module in remote mode. ' g 8 '
N Rl I ON .
1 =] & '
I ]

+ When MEMOBUS port is used as master port, communications
mode is in transparent mode.

+ When MEMOBUS port is used as slave port, communications
rmode and parameters are set to the defaults.

« Baud rate of Remote I/C System is 4 Mbps.
6) Rotary Switches

a) The rotary switches are used to set the station address of the Remote /O Receiver
Module.

b) There are two rotary switches. The top rotary switch is rotary switch 1 and the bottom
switch is rotary switch 2. Each switch has positions from 0 to 9.

¢} The settings of the rotary switches are effective {read) when the reset switch is
pressed, or when power is turned ON to the Power Supply Module of the Rack where
the Remote I/O Recsiver Module is mounted.

d) Station addresses are set between 1 and 15. The following table shows the settings.

Table 4.8 Setting the Station Address

Example Node Address Rotary Switch 1 Rotary Switch 2
Settings of Node Address 1
STAT | ON 1t08 0 1t08
ADDRESS
10to 15 1 Ot05
Rotary switch 1 X10
Oor161099 Not permitted.

Rotary switch 2 *x1

— 417 —



COMR Instruction Configuration and Specifications ,
4.2.2 Remote I/O Receiver Module cont.

Note (1) Setthe stationaddresstobetween1 and 15. lf the address is setto O or, to 16 or above,
normal communications will not be possible.

(2) Donotuse the same address for more than one station within the same channel. If this
occurs, remote stations with the same address will not be able to communicate nor-

mally.
7) Reset Switch .
a) Press the reset switch in the following cases:
(1) When you have changed the setting of DIP switch pins 1, 5, or 6.
(2) When yo’u' have changed the setting of the rc;tary switches.
(3) When errors have occurred.

b) Whenthe resetswitch s pressed, communications between the Remote /O Receiver
Module and Remote I/0 Driver Module are interrupted. Communications restart when
the switch is released.

8) Related Manuals

Before operating your Remote |/O Receiver Module, read the following manual carefully
and be sure that you fully understand the information on specifications, applications
methods, safety precautions, etc.

MEMOCON GL120, GL130 Coaxial Remote I/O System User’s Manual
(SIEZ-C825-70.8)
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The COMR instructions are used as MEMOBUS master communica-
tion instructions via the Remote /O Modules. This chapter describes
how to use COMR instructions.

51 ModeSettings .......o00iivvnrenannnn cene 52
5.1.1  Setting Communications Modes .................. 5-2
5.2 Transparent Mode ......... Cereiaireanaas 5-4
5-3 MEMOBUS MOde P e e b e P NP ETIPEISIERTIRSTYETS 5'5
5.3.1 MEMOBUSMode ................ ..o ... 5-5
532  Manual MEMOBUS Instruction Mode ............. 5-5
533 Automatic MEMOBUS Instruction Mode ........... 5-7
54 The COMR Instruction.........ccevivunee 5-9
54.1 L 5-9
542 Element SITuCtUre . ... oot ie it ieiie it ienenraenns 5-12
5.5 Application Precautions ..... ceeerean veeas 5222
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5.1.1 Setting Communications Medes

5.1 Mode Settings

@ This section describes how to set the mode for using the COMR instruction.

5.1.1 Setting CommunicationsModes ............ ..o 5-2

5.1.1 Setting Communications Modes

1) There are two communications modes: MEMOBUS Mode and Transparent Mode.

2) In Transparent Mode, transmission data prepared in a holding register is sent without
processing and data received from a MEMOBUS port is stored ina holding register with-
out processing.

3) MEMOBUS Mode is used when the GL120 serves as the MEMOBUS Master. This mode
has two different settings, as described below.

a) Manual MEMOBUS Instruction Mode

In Manual MEMOBUS Instruction Mode,-a BCC is added to the data in the holding
register and then the combined data is sent as the MEMOBUS instruction.

b) Automatic MEMOBUS Instruction Mode

In Automatic MEMOBUS Instruction Mode, the MEMOBUS instruction is automati-
cally prepared according to the contents of a control block.

BCC

BCC stands for block check character. It is a character that is added to a block of data to
check the block when data is processed or transmitted in blocks. This character is used to
check whether or not the block of data is transmitted correctly. Both CRC (cycle redundancy
check) and LRC (iongitudinal redundancy check) are examples of BCC checking methods.
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5.1 Mode Settings

4) Both Transparent Mode and MEMOBUS Mode also contain two modes, RTU mode and
ASClIi mode. The relationship between these modes is shown in the following diagram.

COMR
instruction Transparent Mode RTU mode
-1 ASCIH mode
MEMOBUS Mode Manual MEMOBUS RTU mode
Instruction Mode
L ASCII mode
Automatic MEMOBUS RTU mode
Instruction Mode
-1 ASCIli mode

5) Refer to 5.2 Transparent Mode for details on Transparent Mode and to 5.3 MEMOBUS
Mode for details on MEMOBUS Mode.
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5.1.1 Setting Communications Modes cont.

5.2 Transparent Mode

% This section describes using COMR instructions in Transparent—Mode.

o i
1) In Transparent Mode, transmission data prepared in a holding register is sent without
processing and data received from a port is stored in a holding register without proces-
sing. :

2) This provides maximum flexibility in communications through the use of the applications
program. A BCC (block check character), such as those used in a CRC (cycle redundan-
cy check) or a LRC (longitudinal redundancy check), is not automatically handled by the
Remote I/O Receiver Module, and must be added through the applications program.

3) RTU and ASCI! modes in the tfansparent mode aré slightly different, as described next.
a) RTU Mode (8-bit Data)

(1) Attransmission, the holding register data specified in the instruction is sent from
the MEMOBUS port without processing.

(2) Upon reception, data received from the MEMOBUS port is input without proces-
sing to the holding register specified in the instruction.

(3) The énd of a message is detected by a timer (24-bit timer).
b) ASCII Mode (7-bit Data)

(1) At transmission, the holding register data specified in the instruction is sent un-
processed from the port without code conversion. Since only 7 bits are used in
ASCIlI mode, the MSB, however, is not sent.

(2) There are some restrictions in the format of messages received from remote de-
vices. An end identifier (CR/LF) or an end detection timer (9,600/baud rate timer
in seconds) is needed to end reception messages.

(3) If the first data received begins with a CR (carriage return), however, it is not re-
garded as the end identifier andis treated as ordinary data (0D). If asingle LF (line
feed) is received, then it is also treated as ordinary data (0A).

(4) All reception data, including the end identifier, is input into the holding registers
specified in the instruction.
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5.3 MEMOBUS Mode

This section describes using COMR instructions in MEMOBUS Mode.

531 MEMOBUS MOGE .. ..ottt ittt ittt et cnenaenaes 5-5
5.3.2 Manual MEMOBUS InstructionMode ..........ccoviiiiiiiiiian.. 5-5
5.3.3 Automatic MEMOBUS InstructionMode ..........ccovvivi i, 57

5.3.1 MEMOBUS Mode

1) This mode is used when the GL120 or GL130 serves as the MEMOBUS Master.

2} In this mode, there are two settings as described below.

a) Manual MEMOBUS Instruction Mode

In Manual MEMOBUS Instruction Mode, a BCC is added to the data in the holding
register and then the combined data is sent as the MEMOBUS instruction.

b) Automatic MEMOBUS Instruction Mode

In Automatic MEMOBUS Instruction Mode, the MEMOBUS instruction is automati-
cally prepared according to the contents of a control block.

IMPORTANT Use different device addresses for the master and slave when performing communications
with COMR instructions in MEMOBUS Mode. A communications error will result if the same

device address is used.

5.3.2 Manual MEMOBUS Instruction Mode

1) In Manual MEMOBUS Instruction Mode, the parameters in the top element in the COMR
instructions are used to add the BCC to the data set as the middle etement, and then the
combined data is sent as a MEMOBUS instruction. Upon reception, the BCC is checked
and deleted by the Remote I/0O Receiver Module, and the data without a BCC is stored in
the holding register range specified by the bottom element in the COMR instruction.

2) The form of the data sent from the MEMOBUS port of the Remote {/O Receiver Module
varies as described next depending on the communications mode parameter setting of
RTU or ASCil mode.
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5.3.2 Manual MEMOBUS Instruction Mode cont.

a) RTU Mode

At transmission, a CRC is added to the holding register data specified in the instruc-
tion, and the data is sent from the MEMOBUS port. Upon reception, the CRC is re-
moved, and the received data is input to the holding register specified in the instruc-
tion. The end of the reception message is detected by a timer (24-bit timer). The num-
ber of received data items does not include the BCC (in this case, the CRC}.

b) ASCH Mode

Attransmission, the 8-bit holding register data specified in the instruction is converted
to ASCII and sent from the MEMOBUS port. The transmission data is 7-bit data.

A start identifier ", “LRC”, and an end identifier “CR” or “LF” are automatically added
by the Remote |/O Receiver Module at transmission.

Upon reception, the start and end identifiers as well as the LRC are automaticaily re-
moved, and the remaining data is stored as reception data in the holding register spe-
cified in the instruction. Here, the Remote /O Receiver Module converts data back
from ASCI! to 8-bit data.

The number of data items received does not include either the BCC (in this case, the
LRC) or identifiers. The end of the re_ceived message is detected byaCR, anLF, ora
9,600/baud rate timer in seconds.

The following shows the relationship between registei data and actual transmission/
reception data in ASCH mode.

ASCII Character

fg—— 7bits —3
- sbis 3 011 _1010]:
011 0000 |0
Slave address (02),
Funclioncode((OS)) 02H | 03K 011 0010 |2
Stant address (107} 011 0000 |0
= 00H, = 6BH 00H  6BH 011 0011 |3
No. of halding | 4o I T g: : gggg g
registers (3} | ST o110 6
=00H, =03H
. Register data 100 0010 |B
011 0000 |0
011 0000 {0
Note H indicates hexadecimal. 011 0000 |0
011 0011 ]3
LRC 011 1000 |8
100 0100 D
000 1101 |CR
000 1010 JLF

Register Data and Transmission Data Transmission data

—5-6—



5.3 MEMOBUS Mode
e

5.3.3 Automatic MEMOBUS Instruction Mode

1) In Automatic MEMOBUS Instruction Mode, the content of the holding register set as the
middle element in the COMR instruction and content of the holding register set as the
bottom element are used to automatically generate and send a MEMOBUS instruction.

2) If the Automatic Preparation Flag (FFFFh) is turned ON in the second register of the top
elementin the COMR instruction, a MEMOBUS instruction is automatically prepared and
sentfrom the specified MEMOBUS port. Only instructions with the function codes shown
in Table 3.1 can be used.

Table 5.1 Instructions Applicable in Automatic Instruction Mode

Function Code Function
(Decimal)

1 Coil state read-out

2 Input relay state read-out

3 Holding register content read-out

4 Input register content read-out

15 Multiple coil state change

16 Write to helding register

18 Specific link coil state read-out

19 Constant register content read-out

20 Expansion register content read-out

21 Link register content read-out

29 Multiple link relay state change

30 Write to multiple constant registers

3 Write to multiple link registers

32 Write to multiple expansion registers

3) The form of the data sent from the MEMOBUS port of Remote /O Receiver Module va-
ries depending on the communications mode parameter settings of the RTU and ASCII
modes.

a) RTU Mode

(1) Forwriting instructions, a CRC is added to the content of the middle and bottom
elements, which are used to automatically generate a MEMOBUS instruction,
and the combined data is sent from the MEMOBUS port.

(2) For reading instructions, a CRC is added to the content of the middle element,
which is then used to generate a MEMOBUS instruction, and the combined data
is sent from the MEMOBUS port. When the response data is received, register
and coil data only are stored in the bottom element. An error code will be storedin
the middle element if an error response is received. The end of the reception mes-
sage is detected by a timer (24-bit timer).
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5.3.3 Automatic MEMOBUS Instruction Mode cont.

b) ASCIl Mode

A MEMOBUS instruction is prepared in the same manner as in RTU mode, but then
the instruction is converted to ASCII, *, “LRC” and “CR" or “LF” are added as ap-
propriate, and the instruction is sent from the MEMOBUS port.

Reception data is converted back from ASCll to 8-bit data for reading instructions and
the data is then stored in a holding register. An error code will be stored in the recep-
tion buffer if an error response is received. The end of the received message is de-
tected by a CR, a LF or a 9,600/baud rate timer in seconds.
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5.4 The COMR Instruction

This section describes the elements of the COMR instruction and how to use them.

5.4.1 Structure

1) The structure of the COMR instruction is shown in the following illustration.

Input 1 — AXNKXX — Output 1
{Execute instruction) (Execution in progress)
Input 2 ] |
{Mode specification) 4yyyyy Output 2 (Error)
COMR
input 3
(Abortinstruction) | 422ZZZ [~ Output3(End)

~ 2) The following conditions must be met to execute the instruction.
a) The specified MEMOBUS port must not be busy.
b} Input 1 must be ON.
¢) Input 3 must be QFF.
3) The I/O of the COMR instruction are defined next.
a) Input 1: Execute Instruction |

» The COMR instruction executes when input 1 is ON and input 3 is OFF. Qutput 1 goes
ON when input 1 is received and execution begins.

» Normally, a differential contact must be used for input 1. The COMR instruction wiil
execute again if input 1 is still ON at the end of execution.

b) Input 2: Mode Specification

 Input 2 specifies either the Transmission/Reception Mode or the Transmission Mode
when the COMR instruction begins.

ON ... Transmission Mode
OFF .. Transmission/Reception Mode
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5.4.1 Structure cont.

« Transmission Mode allows only transmissions, and responses from the remote device
are not required. Transmission Mode is used when the remote device is a printer, or
other device that does not need to return a response.

eln Transrhissibn/Héception Mode, the MEMOBUS port waits for a response from the
remote device after a transmission from the port.

« For more details of the reception mode, refer to 4) Reception Mode of this section.

« Atimeout error is generated if no response is returned from the remote device afterthe
allocated timeout period. The MEMOBUS port will go on standby and the instruction will
not end even if a response is not returned from the remote device when the unlimited
timer is specified. In this case, timeout processing must be provided in the applications
program. :

c) Input 3: Abort Instruction

« Input 3 can be used to abort the COMR instruction during execufion. When this input is
ON, the three outputs go OFF, and input 3 takes priority over other inputs.

« Input 3 can be used to abort the instruction in Transmission/Reception Mode for time-
outs or other abnormal conditions.

« Normally a differential contact must be used for this input. The COMBR instruction will
not be executed even if input 1 is ON as long as input 3 is ON.

d) Output 1: Execution in Progress

Output 1 goes ON when input 1 is received and the COMR instruction begins execu-
tion. It goes OFF when the operation ends or is aborted.

Output 1 goes OFF if an error occurs while the COMR instruction is being executed.

e) Output 2: Error

Output 2 will go ON for 1 scan only if COMR instruction execution ends with an error.

Error details are reflected in status error bits (see Table 5.2).
f) Output 3: End

Output 3 will go ON for 1 scan when COMR instruction execution ends normally.

All status error bits become 0 when output 3 goes ON.
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4) Reception Mode

a) Inthe reception mode, data cannot be transmitted but can only be received from the
remote device,

b) The reception mode is valid only in the transparent mode.

c} One of the following reception modes can be selected according to the setting of the
COMR instruction.

(1) Reception mode to receive the data transmitted after the COMR instruction starts

(a) COMR instruction setting

+ Input 2: OFF (transmission/reception mode)

- Number of transmission data: 0 (the contents of the 2nd holding register of the
top element)

(b) Operation

» The data received before the start of the COMR instruction is not stored in the
reception buffer.

- The data being received at the start of the COMR instruction is not stored in the
reception buffer.

- The data first received after the stant of the COMR instruction is stored in the
reception buffer of the bottom element, and the COMR instruction ends.

* The diagram below shows examples of a MEMOBUS port receiving data from
a remote device. When the COMR instruction starts its execution while the
MEMOBUS portis receiving Data (3} from the remote device, Data (4) is stored
in the reception buffer. Thus, Data (1), (2), and (3) are not stored in the recep-
tion buffer.

COMR instruction starts

Data (1) { Data (2) ] Data (3) | Data (4) Data (5)

Figure 5.1 COMR Instruction Execution Start and Data Reception Timing

Note 1. In the reception mode of the COMR instruction, only the “reception mode to
receive the data transmitted after the COMR instruction starts™ can be used.
2. The “reception mode to receive the data transmitted before the COMR instruc-

tion starts” is not available for the COMR instruction.
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5.4.2 Element Structure

5.4.2 Element Structure

1) Transparent Mode and Manual MEMOBUS Instruction Mode
a) Top Element
(1) Structure -

The top element uses four holding registers'starting from 4xx0x to store the data for
controlling the COMR instruction. These holding registers cannot be used for any oth-
ar purpose.

The number of the port used as well as the number of transmission data items are
specified here. The top element is also used to indicate the number of reception data
items as well as the operating conditions.

AXHHAXX Port No. and status
—-= Set by user.
Looo+1 No. of transmission data (n)
A000X+2 | No. of recepticn data (mi —— Set by the CPU.
00X+ Flags and timer —— Set by user and the CPU.

(2) Port Number and Status (4xxxxx}

"The channe! number of the Remote 1/O Driver Module and the station address of the

Remote /O Receiver Module are specified in the rightmost 5 bits (0 to 4) of 4xxxxx.
Communications with external remote devices are performed through the specified
MEMOBUS port, and bits 5 to 15 indicate the status after communications.

B 151413121116 9 8 7 6 5 4 8 2 1 0

AXKXKX

Status Port no.
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5.4 The COMR Instruction

Table 5.2 Allocation of 4xxxxx Bits

Bit Meaning when Bit Is ON
15 BCC (block check character for CRC and LRC) error
= Occurs only in MEMOBUS Mode.
14 Cannot transmit from the specified port.
+ Possible hardware malfunction.
13 Timeout error
= Occurs ifthere is no response after the timer time specified in 4xx00x + 3
has elapsed.
12 Reception buffer overrun
« The number of reception data items exceeds 512 bytes.
1 Incorrect transmission data
« The contents of 4x00xxx + 1 exceeds 512 bytes.
10 Remote device is not connected to the specified port,
« DSR (data set ready} is OFF on the specified port.
9 Incorrect port number
« A port number {station address) other than 1 to 15 has been specified.
8 A specified MEMOBUS port error
* The Remote /O Receaiver Module on the specified port is malfunction-
ing.
7 The received response address and function code are not correct for
the transmission message.
¢ Occeurs only in MEMOBUS Mode.
6 Error response received.
* An error response was received in MEMOBUS Mode.
5 Master communications disabled.
» Master communications have been disabled on the DIP switch on the
Remote I/0 Receiver Module on the specified MEMOBUS pornt.
4 Specifies the channel number of the Remote /O Driver Module.
0: Channel No. 1
1: Channel No.2
3100 | The station address (Port No.) of the Remote I/O Receiver Module is

specified in bits 0 to 3.

Station Address Bit No.

(Port No.) 3 2 1 0
Not used 0 0 0 0
1 0 0 0
2 0 0 1 0
3 ] 0 1 1
13 1 ] 0 1
14 1 1 1 0
15 ] 1 1 1

Set the station address within the range 1 to 15. A remote station with a station address out of
this range cannot perform normal communications.

The status of bits 5 to 15 is updated each time the instruction is executed.
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5.4.2 Element Structure cont.

(3) Number of Transmission Data ltems (4xxxxx + 1}

The number of data bytes (number of characters: n) transmitted is specified in 4xxxxx
+ 1. - )

The settingrange for nis 1 to 512 (decimal) in Manual MEMOBUS Instruction Mode,
and 0 to 512 (decimal) in Transparent Mode.

- Executing the COMR instruction with the number of transmission data items setto 0 in
Transparent Mode activates reception mode and data will be received fromthe speci-

fied MEMOBUS port.
Table 5.3 No. of Transmission Data ltems
n . No. of Transmission Buffer
. Registers
Even n/2 registers
Odd {n + 1)/2 registers

An error will occur—immediately and the instruction will not be executed if a value out-
side the specified range is set.

@) Number of Reception Data Items (4xxxxx + 2)
The number of data bytes (number of characters: m) received is set in 400X + 2.

The number is set by the CPU when a normal end occurs after the instruction is exe-
cuted.

The range of m values written in the register is 0to 512 (decimal), and the number of
reception data items is cleared to 0 when the instruction is executed.

Table 5.4 No. of Reception Data ltems

m No. of Reception Buffer Registers
Even m/2 registers
Odd {m + 1)/2 registers

(5) Flégs and Timer (4xxxix +3)

The leftmost 2 bits (14 and 15) in the register indicate the status of instruction execu-
tion. Bits 0 to 11 are used to set the timeout value for the COMR instruction.

Bit 151413121110 ¢ 8 7 6 5 4 3 2 1 0
| B T B N BN B B SN B
I TN SN N N O N P [ S|

e —
i
‘ ] Time out value
Execution Standby Flag

Execution in-progress Flag
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Table 5.5 Allocation of 4xxxxx + 3 Bits

Bit Contents

15 » Execution In-progress Flag
Bit 15 becomes 1 during execution.
Even if input 1 is received, bit 15 wilt not become 1 until instruction execution is actually
started.
This bit is interlocked with output 1.

14 » Execution Standby Flag
Bit 14 is set to 1 if the instruclion has been executed, but the execution has not yet started. It
thus indicates standby status when more than one COMR instruction is executed.

13, 12 | No allocation. Always set to 0.

11100 |« Time out value

+ | Bits 0 through 11 are used to set the timeout period starling with instruction transmission from

the communications port when the COMR instruction is executed, and ending with a response
returned to the port.
The selting range is 1 to 4,095 ( in 100-ms increments). A setling of 0 specifies an unlimited
time. If a response is not returned within the set timeout period, instruction execution will time
out, and the COMR instruction will be ended.

Note Bit 14 and bit 15 will never be set to 1 at the same time.

b} Middie Element

The middle element uses the specified number (N; see figures below) of holding reg-

isters starting from 4yyyyy as the transmission buffer,

4yyyyy indicates the first reference of the register block used to store the transmission
data. The size of the transmission buffer depends on the number, n, of transmission

data items. Transmission data must be set prior to executing the instruction.

Data is sent in ascending order (lowest number first) as indicated by the TXD (trans-

mission data) subscripts shown in the following figures.

{1) n = Even Number

dyyyyy TXD, , TXD,
dyyyyy+! TXDa TXD.

Ayyyyyth | TXDa_v | TXD,
(N=n+2-1)
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5.4.2 Element Structure cont.

(2) n=0dd Number

Zero is entered for the leftover character.

4yyyyy D, TXD:
dyyyyy+! | TXDa  TXDa

dyyyyy+N TXDn 0
(N=(n—=1)+2)

¢) Bottom Element

The bottom element uses the specified number (M; see figures below) of holding reg-
isters starting from 4zzzzz as the reception buffer.

4zzzzz indicates the first reference of the register block used to store reception data.

The size of the reception buffer depends on the number, m, of reception data items.

Consider the maximum number of reception data items ahead of time, and be sureto
maintain the buffer. Do not use the register area for any other application. This areais
not cieared when the instruction is executed.

Data is received in ascending order (lowest number first) as indicated by the RXD (re-
ception data) subscripts shown in the following figures.

{1) m = Even Number

t11211 RO, | RXD
42222741 RXDa . RXD.

dzzzzztM RXDm -1 | RXDm
(M=m+2—-1)
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L e ————— L

{2} m =0dd Number

Zero will be entered for the leftover character.

4271221 RXD+ : RXD.
dzz27141 RXDa RXDa

dz2122M RXDem . 0
M=(m—-1)+2)

2) Automatic MEMOBUS Instruction Mode
a} Top Element
(1) Structure

The top element uses four holding registers starting from 4xxxxx to store the data for
controllingthe COMR instruction. These holding registers cannot be used for any oth-
er purpose.

The Automatic Preparation Flag (FFFFh) at 4xxxxx + 1 is turned ON to set the COMR
instruction to Automatic MEMOBUS Instruction Mode. The MEMOBUS instruction is
automatically prepared according to the contents of the middle and bottom elements,
and is then sent from the MEMOBUS port specified by 4xxxxx.

AXAXXX Port No. and status

. er.
Automatic Preparation ; Set by user

Ax0000¢+1 Flag (FFFFh)
43X +2 No. of data bytes (n) -

= Set by user and the CPU
AX000+3 Fiags and timer --!

(2) Port Number and Status (4x0xxxx)

The channel number of the Remote I/O Driver Module and the station address (port
No.) of the Remote I/0 Receiver Module are specified in the rightmost 5 bits (0 to 4) of
4xxxxx. Communications with external remote devices are performed through the
specified MEMOBUS port, and the status after communications is indicated in bits 5
to 15.

gt 191413121010 9 8 7 6 %5 4 3 210

4XXXKX

Status Port no.
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[ H
5.4.2 Element Structure conl.

Table 5.6 Allocation of 4xxxxx Bits

Bit " Meaning when Bit Is ON
15 BCC (block check character for CRC and LRC} error
« Occurs only in MEMOBUS Mode.

14 Cannot transmit from the specified port.
« Possible hardware malfunction.
13 Timeout error
« Occurs if there is no response after the timer time specified in 4xxxxx +3
has elapsed.
12 Reception buffer overrun
» The number of reception data items exceeds 512 bytes.
11 Incorrect transmission data
« The contents of 4xxxxx + 1 exceeds 512 bytes.
10 Remote device is not connected to the specified port.
« DSR (data set ready} is OFF on the specified port.
9 Incorrect port number
« A port number (station address) other than to 15 has been specified.
8 A specified MEMOBUS port error B
« The Remote /O Receiver Module on the specified port is maifunction-
ing.
7 The received response address and function code are not correct for

the transmission message.
» Occeurs only in MEMOBUS Mode.

6 Error response recelvecl
* An error response was received in MEMOBUS Mode.
5 Master communication disabled.

« Master communication has been disabled on the DIP switch on the Re-
mote I/O Receiver Module on the specified MEMOBUS port.

4 Specifies the channel number of the Remote /O Driver Module.

0: Channel No. 1

1: Channel No.2

310 0 | The station address (Port No.) of the Remote /O Receiver Module is
specified in'bits 0 to 3.

Station Address Bit No.

(Port No.) 3 |2 |1 0
Not used 0 0 0 0

1 0 0 0
2 0 0 1 0
3 0 0 1 1
13 11 0 1
1 1 0
5 1 1 1 1

Note Setthe station address within the range between 1 to 15. The remote station with the station
address out of the range can not perform normal communications.

WinFo > The status of bits 5 to 15 is updated each time the instruction is executed.
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T

(3) Automatic Preparation Flag (4kxxxx +1)
Automatic MEMOBUS instruction Mode is set when FFFFh is specified in 43000 + 1.

(4) Number of Data Bytes (4xxxxx + 2)

In Automatic MEMOBUS Instruction Mode, this indicates the number of bytes for
transmission or reception data in the data buffer (bottom element).

In a write instruction for the MEMOBUS instruction, the number of bytes for transmis-
sion data set in the data buffer is specified. The number of bytes is set to 0 when a
normal end occurs after the instruction executes.

In a read instruction for the MEMOBUS instruction, the number of bytes is set to 0
because the number of transmission data items set in the data buffer is 0. When a
normal end occurs after the instruction executes, data received in the data buffer is
set, and the number of bytes of reception data is set in this register.

(5) Flags and Timer ($0xxxx + 3)

Bits 14 and 15 in this register indicate the execution status of the instruction. The
COMR instruction timeout value is input into bits 0 to 11.

Bit 15 1413121110 9 8 7 6 5 4 3 2 1 0
T T 17 1T T T 11
N S TN T TR O O S N

M iy
i
I Timeout value
Execution Standby Flag

Execution In-progress Flag

Table 5.7 Allocation of 4xxxxx + 3 Bits

Bit Contents
15 e Execution in-progress Flag

Bit 15 becomes 1 during execution.

Even if input 1 is received, bit 15 will not become 1 until instruction execution is actually
started.

This bit is interlocked with output 1.
14 » Execution Standby Flag

Bit 14 is set to 1 if the instruction has been executed, but the execution has not yet started. It
thus indicates standby status when more than one COMR instruction is executed.

13, 12 | No allocation. Always set to Q.
1100 |e Time outvaiue

Bits O through 11 are used to set the timeout period starting with instruction transmission from
the communications port when the COMR instruction is executed, and ending with a response
returned to the port.

The setting range is 1 to 4,095 { in 100-ms increments). A setting of 0 specifies an unlimited
time. If a response is not returned within the set timeout period, instruction execution will time
out, and the COMR instruction will be ended.

Note Bit 14 and 15 will never be set to 1 at the same time.
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M

5.4.2 Element Structure conf,

b) Middle Element

(1) Structure

When Automatic MEMOBUS Instruction Mode is set by the top element, the middie
element serves as the header buffer used to prepare the MEMOBUS instruction as
shown in the figure below.

The header buffer uses 5 holding registers starting from 4yyyyy. Transmission data
must be set prior to executing the instruction.

4yyyyy Slave addre.ss
dyyyyy+l - Function code
4yyyyy+2 First reference no.
4yyyyy+$ Count

dyyyyy+d Error code

(2) Slave Address (4yyyyy)

PR |

= Setby user

-l

—— Setbythe CPU

Set the device address of the slave device between 0 and 247.

(3) Function Code (dyyyyy + 1)

Set the function code of the MEMOBUS instruction. Refer to Table 3.1 for details.

(4) First Reference Number (dyyyyy + 2)

Set the address of the first reference to be read or written. For example, to read refer-
ence 400001 using function code 3 (HOLDING REGISTER READ), set 0.
' First reference number = 4yyyyy — 400001

(5) Count (4yyyyy + 3)

Set the number of registers, output coils, or input relays to be read or written.

(6) Error Code (4yyyyy + 4)

The CPU Module will set the MEMOBUS error code if an error response is retumned.
Error codes are shown in Table 5.8.

‘Table 5.8 Error Codes
Error Code | . Meaning
01H lilegal function code (does not exist) i
02H lliegal output coil, input relay, or register (not within range)
03H llegal number of output coils, input relays, or registers (not within range)
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5.4 The COMR Instruction

¢) Bottom Element

The bottom element uses the specified number (N} of holding registers starting from
4272277 as the data buffer.

4zzzzz indicates the first reference of the register block used to store transmission
and reception data. The size of the buffer depends on the number, n, of data bytes.

Consider the maximum number of reception data items ahead of time, and be sure to
maintain the buffer. Do not use the register area for any other application.

Write data (transmission data} is setin the data buffer for a write instruction, and read
data (reception data) is set in the buffer for a read instruction.

Data is sent and received in ascending order (lowest number first) as indicated by the
D subscripts shown in the following figures.

(1) n = Even Number

4222212 b, . D2
47222141 Da . 1
1 l 1
dzzzziiN Da-1 | D,
{(N=n+2-1)

(2) n=0dd Number

Zero is entered for the last character. Zero will also be set in this character when re-
ceiving.

411212 D . D.
dr222241 Ds : D

1 ' )
dzzz124N Da | 0

(N={(n—1)+2)
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M
5.4.2 Element Structure cont.

5.5 Application Precautions

Observe the following precautions when performing communications through COMR
instructions : '

1) The Remote /O Receiver Module will remain on standby waiting for a response if no re-
sponse is returned from the remote device when an unlimited timer is specified in Trans-
mission/Reception Mode. if this happens, input 3 can be turned ON to cance!the COMR
instructions and release the standby status.

[y

2) Execution of the COMR instruction will be aborted if one of the following occurs after the
instruction execution has been started and before execution has been completed.

« Transmission data is changed.

» The contents of the control block registérs is changed.

- . -

» SKIP is executed for a network with active COMR instructions.
« Active COMR instructions are changed from MEMOSOFT software.

3) Instruction execution normally starts when input 1 goes from OFF to ON. If a COMR
instruction is already being executed for the same port, subsequent COMR instructions
will be placed on standby, and they will be executed after execution of the previous
COMR instruction has been finished.

4) Use differential signals to controi inputs, such as those used to execute instructions.
5) Data required in a COMR instruction must be set in registers as follows:
a) The data must be set in the registers before the COMR instruction is executed.

b) If arithmetic or other instructions are used to set the data, differential signals must be
used to control execution of these instructions.

Problems such as those described in precaution 2), above, may occur if non-differen-
tiated signals are used. '

6) When data is broadcast to Slaves by MEMOBUS broadcasting, communications will
take place in Transmission Mode. Do not simultaneously execute more than one COMR
instruction for the same slave port when broadcasting. If more than one COMR is execut-
ed for the same Slave, the Slave will not bé able to receive data properly because the
interval between MEMOBUS instructions will be too short.
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Peripheral Devices of MEMOBUS
System

This Chapter describes the peripheral devices of the MEMOBUS System.
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Using COMR Instructions

6.1 J2078 Modem

1) Description

Figure 6.1 shows the external appearance of the J2078 Modem.

Status indicators

D-sub connector
{(9-pin female)

N

NN\

External connection terminals
. (M3 Philips screw)

i

1

MGDEM

Figure 6.1 External Appearance of the J2078
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6.1 J2078 Modem

2) Indicators

The front panel of the J2078 has four indicators, POWER, RTS, TXD and RXD. The
meaning of each indicator is explained in Table 6.1.

Table 6.1 J2078B Indicators

Indicator Meaning
POWER External power supply in normal status:
Lit when the external power supply (+15 V or £12 V) is supplied normally.
| RTS Request to Send:
Lit when the RTS signal from a master or slave is a logic 1.
TXD Sending:

Indicates that data is being sent from the send output terminal.
Lights with a logic 1.

RXD Receiving:
Indicates that data is being recelved from the receive input terminal,
Lights with a logic 1.

The J2078 comprises a modulator that converts the RS-232C digital signal into 50 and
80 kHz analog signals and a demodulator that performs the reverse process. A block dia-
gram of the J2078 is shown in Figure 6.2.

J2078 Modem
Digital signat Analog signal
(RS-232C) (50 kHz, 80 kHz)}
VUL ~p O] > App - |
Master or slave side g;‘gm twisted cable
U < [omoasio ¢—
2 -/\/\/\/-
Power supply
block

115 VDC or 12 VDC (Supplied externally)

Figure 6.2 Block Diagram of the J2078

With the digital signal, logic 1 (~=12 V} is a mark, and logic 0 (+12 V) is a space. With the
analog signal, 1 corresponds to 50 kHz, while 0 corresponds to 80 kHz.
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[

3) Mounting Method
a) On the 2000-series I/O Mounting Base

The J2078 can be mounted in the slot on the 2000-series I/O Mounting Base for Yas-
kawa PLCs. It occupies a single slot. Figure 6.3 shows the basic points of mounting
the J2078 to the Mounting Base.

Remove the connector cover attached to the J2078, align the guide posts on the
J2078 to the guide holes on the Mounting Base, and then push the J2078 straight in.
Secure the unit to the Mounting Base with the mounting screws (M4) on the J2078.

Guide holes

Guide post (Rear) Connector

Mounting screw (M4)

J2ao78—™

f/ Guide holes

(=}

| L"‘"LJ./( H\

Guide post (Rear)

Mounting screw (M4)

Figure 6.3 Mounting the J2078 to the Mounting Base
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e .

b} On a Mounting Bracket

With an optional Mounting Bracket, the J2078 can be mounted to a control panel. The
J2078 must be mounted vertically in this configuration as shown in Figure 6.4.

Contact your nearest Yaskawa representative directly for more information about this
Mounting Bracket (model: DF8305869).

Screw (M4)

Guide hol
Guide post (Rear) \‘ %_ uide holes
Mounting screw {M4) \ 3o

J’L-

<—  Mounting bracket

12078 —> (DF8305869)

Pl Guide hole

L] i ’("\ Screw (M4)

Guide post (Rear)

Mounting screw {M4)

Figure 6.4 Mounting the J2078 with a Mounting Bracket

~ 4) Connecting Procedure

a) A 9-pin female D-sub connector and a 20-pin connector board (terminal board) are
located on the front of the J2078 for external signal connections.

b) The D-sub connector is used for the RS-232C cable connecting the master to slaves.
When connecting the RS-232C cable, make sure that the cable is securely attached
with the M3 screw on the cable side of the D-sub connector (9-pin, male).

¢) Connect2-core twisted cable and external power supplies to the terminal board. Fig-
ure 6.5 shows the connecting diagram for the terminal board. The diagram also
shows the J2078 internal connections on the terminal board.
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erminal | o; e
No. Signal Name Internal Circuitry

....... 5 {
o 100Q (1/2W)
Termination «_ 6 TE FM v terminator
7 SEND -
Send . -
- 8 |[SEND2 é”{ send
T_-— 5 SHIELD
e 10 |
o 100 £2 (1/2 W)
Termination « 1 TElRMZ terminator
: 12 |RECVI1 .
Receive —» - —3=Receive
| 75 [reove <l
. | L_—{ 14 [sHiELD
xternal power su
P PPYY 18 | +12v >+12¥
+15Y/+12¢
. ~—] 18 +15V¥ {AVR}
oV f——r _ 17 ov -0V
—— 18 —-15V ﬁl——
-15v/-12¥ -——-—{ .
- — 18 —12V >-12¢
20 FG —

- Terminal nos. 1 through 4 are not used.

Figure 6.5 Terminal Board Connections

d) On the terminal board, terminals number 7 and 8 are transmission output terminals,
while terminals number 12 and 13 are receive input terminals. Connect 2-core twisted
cable to these terminals. Since the 2-core twisted cable is not polarized, there is no
need to worry about poiarity.

e) Terminals number 5and 6 aswellas 10 and 11 are used to connect the 2-core twisted
cable terminators. Terminators are required for the J2078 Modems at eachend of a
single run of the MEMOBUS system in order to terminate the 2-core twisted cables.
Here, use jumper wires to connect terminals number 5 and 6 as well as terminals
number 10 and 11 on the J2078 terminal boards located at both ends. This will con-
nect the terminator (100 £, 1/2 W) built into the J2078 to the 2-core twisted cable.

f) Do not connect anything between terminals number 5 and 6 or terminals number 10
and 11 on J2078 terminal boards anywhere between the two ends.

g) Terminals number 9 and 14 are for grounding the shielded covering of the 2-core
twisted cable.
The shielded covering of the 2-core twisted cable must be grounded in order to block
external noise interference.
Therefore, connect terminal No. 9 or 14 to the shielded covering on one end of the
2.core twisted cable. Also connect terminal No. 20 to a ground with a resistance no
greater than 100 Q. Terminals number 9, 14 and 20 are connected internally, so any
one of these can be used to ground one end of the shielded covering.
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e O

h) Terminals number 15 to 19 are used to connect external power supplies. The J2078

requires a+15 VDC or a+12 VDC external power supply. With a+15 VDC power sup-
ply, connect the plus side to terminal No. 16, and the minus side to terminal No. 18.
With a 12 VDC power supply, connect the plus side to terminal No. 15, and the minus
side to terminal No. 19. In either case, connect 0 V to terminal No. 17.

Power supply requirements are given below:
+15V,+12V: 200 mA
-15V,-12V: 100 mA

Use an M3 screw to secure the crimp terminal to the terminal board for all wiring as
shown in Figure 6.6. Where two, 2-core twisted cables are connected to J2078 Mo-
dems, {i.e., other than at the ones at the ends) overlap the crimp terminals for the two
pairs and secure the overlapped terminals with the screw.

Terminal board

L~ Crimp terminal

Shielded 2-core :

twisted cables

™ M3 screw

Shielded covering

B0

Figure 6.6 Wiring to the Terminal Board
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6.2 MEMOBUS Cables

This section describes Yaskawa's MEMOBUS cables used for the MEMOBUS system.

The MEMOBUS cabies are used for connecting a MEMOBUS Module or a Remote /O Re-
ceiver Module to a MEMOBUS master device or MEMOBUS slave devices.
The following MEMOBUS cables are available as standard cables.

1) Application

The MEMOBUS cables are used for connecting the following Modules to a MEMOBUS
master device or MEMOBUS slave devices:

« MEMOBUS Module (RS232) : JAMSC-120NOM26100
« MEMOBUS Module (RS422) : "JAMSC-120NOM27100
« Remote I/O Receiver Module :  JAMSC-120CRR13100

2) MEMOBUS cable specifications are shown in Table 6.2,

. -

Table 6.2 MEMOBUS Cables
Name Model Model N Summary Cable
Name Number Length
W0200 Cable |wW0200-03 | JZMSZ- 1) Used to connect NEC PC-9801 personal computer to the [25m
120W0200-03 MEMOBUS port on a CPU Module or MEMOBUS Module
{RS-232).
W0200-15 | JZMGZ- 15.0m
120W0200-15 |2) Cables provide D-sub connector (25-pin, male) on
. personal computer end,
WQ201 Cable |wWo0201-03 |JZMSZ- 1) Used to connect NEC PC-9801 personal computer to the |25m
120W0201-03 MEMOBUS port on a CPU Module or MEMOBUS Module
(RS-232).
W0201-15 | JZMSZ- 15.0m
120W0201-15 |2} Cables provide half-pitch connector {MDR 14-pin, plug-in,
straight) on personal computer end.
w0202 Cable W0202-03 | JZMSZ- 1) Used to connect DOS personal computer to the 25m
120W0?02-03 MEMOBUS port on a CPU Module or MEMOBUS Module
{RS-232).
W0202-15 | JZMSZ- 15.0m
120W0202-15 {2) Cables provide D-sub connector (9-pin, female} on
personal computer end.
W0203 Cable . | W0203-03 | JZMSZ- “ 11} Used to connect Programming Panel (P120) to the 25m
120W0203-03 MEMOBUS port on a CPU Module or MEMOBUS Module
(RS-232).
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6.2 MEMOBUS Cabies

Name Model Model Summary Cable
Name Number Length
W0203-15 | JZMSZ- 15.0m
120W0203-15 |2} Cables provide D-sub connector (9-pin, female) on P120
end.
W0204 Cable | W0204-05 | JZMSZ- 1) Used to connect the RS-232C or RS-422 port on an FA 50m
120W0204-05 Monitor (ACGC4200) to the MEMOBUS port on a CPU
W0204-10 | JZMSZ- Module or MEMOBUS Module (RS-232). 10.0m
120W0204-10
W0204-15 | JZMS2Z- 2) Cables provide D-sub connector (25-pin, female) on 150 m
120W0204-15 ACGC4200 end.,
WO0205 Cable | W0205-01 | JZMSZ- 1) Used to connect 2000 Series Modem (J2078) to the 1.0m
120W0205-01 MEMOBUS port on a CPU Module or MEMOBUS Module
WO0205-03 | JZMSZ- (RS-232). 3.0m
120W0205-03
W0205-05 | JZMSZ- 2) Cables provide D-sub connector (9-pin, male) on 2000 50m
120W0205-05 Series Modem (J2078) end.
WO0206 Cable | W0206-01 |JZMSZ- 1} Used to connect a standard modem® to the MEMOBUS 1.0m
120W0206-01 port on a CPU Module or MEMOBUS Modute (RS-232).
W0206-03 | JZMSZ- * The PV-AF3361WW modem made by AIWA is recom- |3.0m
120W0206-03 mended for MEMOMAIL.
W0206-05 | JZMSZ- 2) Cables provide D-sub connector (25-pin, male) on 50m
WO0207 Cable W0207-03 | JZMSZ- 1) Used to connect the RS-232C port (PP port} on an 25m
120W0207-03 ACGC4200 FA Monitor or the MEMOBUS port on a
MEMOCON-SC Series Madule to the MEMOBUS port on
a CPU Module or MEMOBUS Module (RS-232). ‘
W0207-15 | JZMSZ- 15.0m
120W0207-15 2) Cables provide D-sub connector {9-pin, male) on
ACGCA4200 or MEMOCON-SC end.
W0208 Cable | W0208-03 |JZMSZ- 1} Used to connect the MEMOBUS port on a CPU Module to | 2.5 m
120W0208-03 the MEMOBUS port on a MEMOBUS Module (RS-232).
W0208-15 | JZMSZ- 2) Cables provide D-sub connectors (3-pin, male) at both 15.0m
120W0208-15
ends.
W0220 Cable | W0220-05 |JZMSZ- 1) Used to connect the RS-232C or RS-422 port on an FA 50m
120W0220-05 Monitor (ACGC4200) to the MEMOBUS portona
WO0220-10 | JZMaz- MEMOCON-SC Series Module. 10.0m
120W0220-10
2) Cables provide D-sub connector (25-pin, female) on
W0220-15 | JZMSZ- ACGC4200 end and D-sub connector (9-pin, male) on 15.0m
120W0220-15 MEMOCON-SC end.
w0221 Cable | W0221-01 | JZMSZ- 1) Used to connect 2000 Series Modem (J2078) to the 1.0m
120W0221-01 RS-232C or R8-422 port on an FA Monitor (ACGC4200).
wo221-03 | JZMSZ- 3.0m
120W0221-03 [2) Cables provide D-sub connector {25-pin, female) on
W0221-05 | JZMSZ- ACGC4200 end and D-sub connector (8-pin, male) on 50m
120W0221-05 2000 Series Modem (J2078) end.
W0222 Cable |W0222-05 |JZMSZ- 1) Used to connect the RS-232C port (PP port) on an FA 50m
120W0222-05 Monitor (ACGC4200) to the MEMOBUS port on a
W0222.10 | JZMSZ- MEMOCON-SC Series Module, 100 m
120W0222-10

21_Cahles nrovide Necih connertor (9-nin_mals) an
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#

Name Model Model Summary Cable
. Name Number ) e o = s s r oy Length
wo0222-15 | JZMSZ- ACGC4200 end and D-sub connector (9-pin, female) on  {15.0m
‘ 120W0222-15 MEMOCON-SC end.
W0240 Cable | W0240-01 | JZMSZ- 1) Used to connect 2000 Series Modem (J2078) to the 1.0m
120W0240-01 RS-232C port on NEC PC-9801 personal computer.
W0240-03 | JZMSZ- - s 30m
120W0240-03 | 2) Cables provide D-sub connector (25-pin, male) on
W0240-05 | JZMSZ- personal computer end. 50m
. : 120W{0240-05 .
w0241 Cable | wW0241-01 | JZMSZ- 1) Used to connect 2000 Series Modem (J2078) to the 1.0m
120W0241-01. | . RS-232C port on a DOS personal computer.
wo0241-03 |JZMSZ- - . 3.0m
120W0241-03 | 2} Cables provide D-sub connector {9-pin, female) on
W0241-05 | JZMSZ- personal computer end. 50m
120W0241-05 :
W0260 Cable | W0260-03 | JZMSZ- 1) ‘Used to connect the RS-232C port (PP port) on an FA 25m
’ 120W0260-03 _ Monitor (ACGC4200} or the MEMOBUS porton a
MEMOCON-SC Series Module to the RS-232C porton a
) DOS personal computer.
W0260-15 | JZMSZ- . o 15.0m
2) Cables provide D-sub connector {9-pin, male} on

120W0260-15"

ACGC4200 or MEMOGON-SC end and D-sub connector
(9-pin, female) on personal computer end.
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Appendix A MEMOBUS Module External Diagrams

ASCIl Code
ASCl code Decimal | Hexadecimal | | ASClicode | Decimal | Hexadecimal | | ASCIl code Decimal | Hexadecimal

Bell o7 07 - @ 64 40 h 104 68
Linefeed 10 0A A 65 41 i 105 69
Formieed 12 | - 0C B 66 42 j 106 B6A
Carriage return 13 oD - C 67 43 k 107 6B
- 26 1A D 68 44 { 108 6C
- 27 1B E 69 45 m 109 6D
Space 32 20 F 70 48 n 110 6E

! 33 21 G 71 47 -0 111 6F

i 34 22 H 72 48 o] 112 70

# 35 23 - i 73 49 q 113 71

$ 36 24 J 74 4A t 114 72

% 37 25 K 75 4B s 115 73

£ 38 26 L 76 4G t 116 74

) 39 27 M- 77 4D u 117 75

( 40 . 28 N 78 4E v 118 76

) 41 29 O 79 4F w 119 77

* 42 2A P 80 50 X 120 78

+ 43 2B Q 81 51 y 121 79

! 44 2C R 82 52 z 122 7A

- 45 20 S 83 53 { 123 7B

. 46 2E T 84 54 | 124 7C
/ 47 2F U 85 55 } 125 - 7D

o 48 30 Vv a6 56 V] 129 81

1 49 31 w 87 57 a 132 B4

2 50 32 X 88 58 6 148 94

3 51 33 Y 88 59 < 155 9B

4 52 34 Z 90 5A £ 156 9C

5 53 35 [ N 5B fi 164 A4
6 54 36 ] 93 5D [ | 219 DB

7 55 37 A 94 5E o 224 EO

8 56 38 _ 95 5F B 225 E1

9 57 398 a 97 61 z 228 E4

58 3A b 98 62 o 229 E5

; 59 3B c 99 63 i 230 E6
< 60 3c d 100 64 Q 234 EA
= 61 3D e 101 65 -] 236 EC
> 62 3E f 102 86 £ 238 EE

? 63 3F 9 103 67 - 246 Fé
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Appendix

Dimensions

This appendix provides the external dimensions of the MEMOBUS Modules
and Remote 1/0 Modules.

B.1 MEMOBUS Modaules .......... seesananua B-2

B.2 RemoteI/OModules ........covevunn. v.ss B-3
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Appendix A MEMOBUS Module External Diagrams
S _M

B.1 MEMOBUS Modules

1) MEMOBUS Module (RS-232) Model No. JAMSC-120NOM26100

2) MEMOBUS Module (RS-422) Model No. JAMSC-120NOM27100

Unit: mm
Approx. mass: 300 g H ) Module mounting
HHm “ screw M4
40.34
FCRC W (TR T R
2 Nameplate
] /(
YASKAWA
Y
{4.75)
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B.2 Remote 1/0 Modules
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B.2 Remote I/0 Modules

1) Remote /O Driver Module Model No. JAMSC-120CRD13100

ﬁ‘_““ Module mounting
screw M4
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2) Remote /O Receiver Module Model No. JAMSC-120CRR13100
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it Module mounting
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40.34 T-adaptor (413592-2)
SRR
/ Nameplate

Unit: mm
Approx. mass: 300 g
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MEMOBUS cable connector
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MEMOCON GL120, GL130
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COM INSTRUCTIONS

USER'S MANUAL

TOKYO OFFICE
New Pior Takashiba South Towar, 1-16-1, Kaigan, Minatoku, Tokye 105-8891 Japan
Phone 81-3-54024511 Fax 81-3-5402-4580

YASKAWA ELECTRIC AMERICA, INC.
2121 Noman Dnva South, Waukegan, IL 60085, U.S.A.
Phone 1-B47-887-7000 Fax 1-847-887-7370

MOTOMAN INC. HEADQUARTERS
805 Liberty Lana Wast Carroliton, OH 45449, U.8.A.
Phone 1-037-847-6200 Fax 1-837-847-8277

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA.
Avenide Fagundes Filho, 620 Baimo Saude-Sao Paulo-SP, Brazil CEP: 04304-000
Phone 56-11-5071-25652 Fax 55-11-5581-8795

YASKAWA ELECTRIC EUROPE GmbH
Am Kronbarger Hang 2, 65824 Schwalbach, Germany
Phona 49-6196-560-300 Fax 49-6196-888-301

Motoman Robotics Europe AB
Box 504 S38525 Torsas, Swedan
Phone 46-486-48300 Fax 46-486-41410

Motoman Robotec GmbH
Kammarfaldsirage 1, 85391 Allarshausen, Germany
Phone 49-8166-900 Fax 49-8166-003%9

YASKAWA ELECTRIC UKLTD.
1 Hunt Hil Orchardton Woods Cumbemauld, G68 SLF, Unitad Kmgdom
Phone 44-1236-735000 Fax 44-1236-458182

YASKAWA ELECTRIC KOREA CORPORATION
Kfpa Bidg #1201, 35-4 Youido-dong, Yeongdungpo-Ku, Seoul 150-010, Korea
Phone 82-2-704-7844 Fax 82-2-784-8435

YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.
161 Lorong Chuan, #04-01, New Tech Park Singapore 556741, Singapora
Phone 65-282-3003 Fax 65-289-3003

YASKAWA ELECTRIC (SHANGHA CO., LTD.
4F No.18 Aona Road, Waigaoquao Free Trade Zone, Pudong New Araa, Shanghai 200131, China
Phone B6-21-5866-3470 Fax 86-21-5866-3869

YATEC ENGINEERING CORPORATION
Shen Hsiang Tang Sung Chieng Building 10F 146 Sung Chiang Road, Taipei, Taiwan
Phone 886-2-2563-0010 Fax 886-2-2567-4677

YASKAWA ELECTRIC (HK) COMPANY LIMITED
Rm. 2009-10, Hong Kong Plaza, 186-191 Connaught Road West, Hong Kong
Phone B852-2803-2385 Fax 852-2547-5773

BEWING OFFICE

Reom No. 301 Office Buitding of Baijing Inematonal Club, 21
Jianguomenwai Avenue, Baifing 100020, China

Phone 86-10-6532-1850 Fax B6-10-65632-1851

TAIPEI OFFICE
Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road, Taipei. Taiwan
Phone 8PE-2-2563-0010 Fax BB6-2-2567-4677

SHANGHAI YASKAWA-TONGJI M & E CO., LTD.
27 Hui He Road Shanghai China 200437
Phone B6-21-6531-4242 Fax 86-21-6553-6060

BEIING YASKAWA BEIKE AUTOMATION ENGINEERING CO., LTD.
30 Xus Yuan Road, Haidian, Baijing P.A. China Post Code: 100083
Phone B6-10-6233-2782 Fax 86-10-6232-1536

SHOUGANG MOTOMAN ROBOT CO.,LTD.

7, Yongchang-North Street, Saijing E ic Tachnological | tment & Developmant Area,
Basjing 100076, P.R. China

Phone BE-10-6788-0551 Fax 86-10-6788-2878

YASKAWA ELECTRIC CORPORATION

YASKAWA

Specifications are subject to change without notice
for ongoing product modifications and improvements.
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