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Manual Contents

This manual describes specifications and applications of the MEMOBUS industrial communications system
for GL120, Gl.130, and Micro PLCs.

Please read this manual carefuily and be sure you understand the information provided before attempting to
use the MEMOBUS.

Visual Aids

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

E: indicates references for additional information.

IMPORTANT | Indicates important information that should be memorized.

«4EXAMPLEp Indicates application examples.

OIIIEID 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,

lﬁﬁ;ﬁl 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.

&WARMNG Indicates precautions that, if not heeded, could possibly result in loss of life or
serious injury.

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

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

11 OverviewofManual ...........cccevvee.. 1-2

1.2 Precautions ...... cevssesrrsvesssassesses 13
1.2.1  Safety Precautions .............ccoviiineviannn 1-3
1.2.2  Installation Precautions ......................... 1-4
123  Wiring Precautions ... ........ .ot 1-4
1.2.4  Application Safety Precautions ................... 1-5
1.25  MODEM Power ON/OFF Precautions ............. 1-6
1260 Maintenance . ......ooveici it iia i 1-6

1.3 Using thisManual ...................c000 17
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Introduction and Precautions _
_ L - o

1.1  Overview of Manual

» This manual describes how to use the MEMOBUS industrial communications system.
Read this manual carefully to ensure the proper use of the MEMOBUS. Also, keep this
manual in a safe place so that it can be used whenever necessary.

* Refer to the following manuals for related Peripheral Devices and Modules.

Manual Manual number Contents
MEMOCON GL120, GL130 | SIEZ-C825-20.1 Describes the functions,
Hardware User’s Manual specifications, and handling

methods of GL120 and

: GL130 hardware.

MEMOCON Micro Hardware | SIEZ-C825-10.1 Descriptions of functions and
User’'s Manual : - specifications of Micro

hardware.
MEMOCON Micro Software | SIEZ-C825-10.11 Descriptions of software
User's Manual programming for Micro.
MEMOCON GL120, GL130 SIEZ-C825-60.7 Describes the functions,
Programming Panel P120 specifications, and usage of
(MEMOSOFT) the Programming Panel P120
User's Manual {with buiit-in MEMOSOFT).
MEMOCON Micro, GL120, SIEZ-C825-60.10 Describes the features and
GL130 MEMOSOFT for DOS ) applications of DOS version
User's Manual of MEMOSOFT.

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

—12 —



1.2 Precautions

manual.
1.2.1  Safety Precautions
1.2.2
1.2.3
1.24
1.2.5
1.2.6 Maintenance

1.2 Precautions

...............................................

Installation Precautions ..........ccoiiiiiiiiiiiii it aiiiaea
Wiring Precautions ....... ..ottt e
Application Safety Precautions ................cooiiiiiiiiiiiiia.,
MODEM Power ON/OFF Precautions .....oevviviiiiinnnrrreresnans

....................................................

1.2.1 Safety 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

1-3
1-4
1-4
1-5
1-6
1-6

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

hand.

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

—13—




Introduction and Precautions

1.2.2 Installation Precautions

O s

1.2.2 Installation Precautions

V&Caution

& Caution-

QCaution

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.

» | ocations subjeét to direct sunlight or ambient temperatures not between 0 and 60 °C.

e Locations subject to relative humidity in excess of 95%, rapid changes in humidity, or
condensation. .

 Locations subject to corrosive or flammable gas.
¢ Locations that woutd subject the MEMOCON to direct vibration or shock.
« Locations subject to contact with water, oil, che}nicals, 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 matter to enter the MEMOCON. Foreign matter
can cause fires, product failure, or malfunctions.

1.2.3 Wiring Precautions

/\ WARNING

Note

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 communications ports and attach them properly. Improper insertion of interface
cables may cause operational errors in the MEMOCON.

— 14—



1.2 Precautions
i

1.2.4 Application Safety Precautions

External Interlocks for the MEMOCON

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

&WARNING Externally connect an emergency stop, interlock circuits, and other safety switches to the
MEMOCON. .

An example for reciprocal operation for forward and reverse motor operation is shown
below.

An interlock circuit is generally written into the MEMOCON fadder logic program {0 en-
sure that forward and reverse signals are not simultaneously output. At the same time, an
external interlock circuit must be provided using external relays for the same purpose.

. F oL
Ladder logic R
STV !
pesesseomes —Q O Y 0 5 O—-
' i T el LT
' interlock circuit CON F _.-""--.R
' =9 OQuiput r” N
b e e—an : area [0 1 O ¥
) L H
Interlock circuit using external relays
Contact interlock for the over-current protection
M ||t= oL Induction motor
Ir
o Ik 0—0 1M
t—aTo— —i|
Ll
R
i1
1T
L
!

&WARNING 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.

—1-5—



Introduction and Precautions
1.2.5 MODEM Power ON/OFF Precautions

1.2.5 MODEM Power ON/OFF Precautions

Be sure to follow the procedures regarding the power ON and OFF sequence given below

Note Be very careful when turning power ON and OFF whenever you are using modems. Tumning
power to the siave ON and OFF with the modem turmed ON will cause the modem to outpu
spurious signals to the 2-core twisted pair cable for several tens of milliseconds. A transmis-
sion error is generated when these signal are sent to other modems.

In order to avoid this situation, we recommend a power supply sequencing procedure of turn-
. Ing the slave ON before turning the modem ON, turning the modem OFF before turning the
slave OFF, or turning both OFF simultaneously.

1.2.6 Maintenance

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

& Caution Make sure that equipment power is tumed OFF before mounting or removing the MEMOCON
medule.

—1-6 —



1.3 Using this Manual

1.3 Using this Manual

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

¢ Meaning of Basic Terms

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

s PLC = Programmable (Logic) Controlier

s PP = Programming Panel

« Description of Technical Terms

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

] e

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

—17 —



MEMOBUS Overview

This chapter introduces MEMOBUS functions and necessary equipment.

2

2.1 MEMOBUS Configurations .......e000e0e.  2-2

2.1.1  Whatis the MEMOBUS? ....................... 2-2
212 MastersandSlaves............... ...l 2-2
2.1.3  Typical 1:1 (Point-to-point) Configuration .......... 2-3
2.1.4  Typical }:1 (Point-to-point) Configuration Connected by
Modems .......... i 2-3
2.1.5  Typical 1:N (Multi-drop) Configuration Connected by
Modems ..o e, 2-4

2.2 Description of Functions .................. 2-5

22.1 MEMOBUS Application ............c..covvvinn, 2-5
222  Transmission Procedure . .. ... ... ... ... ... 2-5
223  AddressNumbers....... ..ottt 2-5
224  Transmission Parameters ........................ 2-5
225 TransmissionMode ......... ... 2-6

2.3 System Configurations .........cceveevee. 27
2.3.1  System Configuration Example ................... 2-7
232 SetupProcedures ....... ... .o iiiiiiiiiiiiiaens 2-8
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MEMOBUS Overview
2.1.1 What is the MEMOBUS?

2.1 MEMOBUS Configurations

§ This section describes MEMOBUS configurations.

211 Whatisthe MEMOBUS? ...ttt e e 2-2
212 Mastersand SIaves ........ooiiiiiiiiii e e 2-2
2.1.3  Typical 1:1 (Point-to-point) Configuration ................... P 2-3
2.1.4  Typical 1.1 (Point-to-point) Configuration Connected by Modems ... .... 2-3
215 Typical 1:N (Multi-drop) Configuration Connected by Modems .......... 24

2.1.1 What is the MEMOBUS?

1) The MEMOBUS is an industriai communications system for Yaskawa PLCs.
2) The MEMOBUS offers serial communications at a maximum rate of 19,200 baud via the

widely used RS-232C standard (see Table 3.2). With its simple transmission procedures,
the MEMOBUS facilitates the construction of highly reliable network systems.

2.1.2 Masters and Slaves

1) MEMOBUS systems are comprised of masters and slaves. Usually one master is con-
nected to between 1 and 32 slaves.

2) Amastercanbe a commercially avaitable computer such as a personal computer. Any
computer with an RS-232C port can be used as a master. Yaskawa also offers master
devices for this purpose within its product lines. Yaskawa PLCs are used for slaves.

3) The following equipment can be used as masters:

» Commercially available computers (equipped with an RS-232C port).

e Yaskawa Programming Panels for PLCs: P120, P140, and P150.

) Yaskawa FA Monitors: ACGC4000-series and ACGC400-serties Monitors.

e Yaskawa PLCs;
MEMOCON: GL120 and GL130
MEMOCON Micro

MEMOCON-SC: GL70H, GLE60H, GL60S, GL60S1, GL60S2, GL60S3,
GL40S1, GL40S2, and GL40S3

4) The following PLCs can be used as slaves:

» Yaskawa PLCs:
MEMOCON: GL120 and GL130
MEMOCON Micro

MEMOCON-SC: GL70H, GL60H, GL60S, GL60S1, GL60S2, GL60S3
GL40S1, GL40S2, and GL40S3

—22



2.1 MEMOBUS Con fons

5) In addition to the equipment listed above, other Yaskawa PLCs can be used as either
masters or slaves. Contact your nearest Yaskawa representative for further details on
these PLCs.

6) These PLCs are fully interchangeable in the MEMOBUS system. Existing systems that
include the GL120, GL130, and Micros can be expanded with ease with the MEMOBUS
system.

7) This manual describes PLCs that serve as masters or slaves primarily with the GL120,
GL130 and Micros. We also provide separate manuals for other Yaskawa PLCs with
master and slave functions, such as the GL70H, GL60H, GL60S, GLE0S1, GL60S2, and
GL60S3. -

2.1.3 Typical 1:1 (Point-to-point) Configuration

1) The simplest MEMOBUS system configuration consists of one master and one slave.
Figure 2.1 shows an example of this configuration.

Master
Slave
RS-232C cable
] (] MEMOCON
Computer

Figure 2.1 Typical 1:1 MEMOBUS Configuration

2) The RS8-232C cable connecting the MEMOBUS master and slave is a maximum of15
meters in length. A suitable cable can be obtained directly from Yaskawa.

2.1.4 Typical 1:1 (Point-to-point) Configuration Connected by
Modems

1) A modem is used whenever the distance between the master and the slave exceeds 15
meters. Yaskawa offers MEMOBUS Modems for this purpose, but commercially avail-
able modems may also be usedin this configuration. The Yaskawa Modem uses a 2-core
twisted cable for the transmission path, and thus offers a maximum distance of 4.5 kilo-
meters between the modem on the master side and the modem on the slave side.

—_—23




MEMOQBUS Overview
2.1.5 Typical I:N (Multi-drop) Configuration Connecied by Modems

2) Figure 2.2 shows an example of a master and slave configuration connected by mo-

dems.
Master
Modem " . Modem

.o . . Slave

RS-232C 2-core twisted RS-232C

cable cable cable

[ =] [ | memocon

- Computer

Figure 2.2 Typical 1:1 MEMOBUS Configuration Connected by Modems

2.1.5 Typical 1:N (Multi-drop) Configuration Connected by Modemé

1} AMEMOBUS system normally has only one master, but may include a number of slaves.
Modems are required when multiple slaves are connected to a single master, even if the
distance between the slaves and master is under 15 meters. Up to 32 slaves can be con-
nected to a single master.

2) Figure 2.3shows an example of a master and multiple slaves configuration connected by

modems.
Master
Modsm Modem Stave
RS-232C - . RS-232C
cable cable
D D l l_'——l I MEMOCON
Computer 2-core twisted ;
cable Modem Slave

RS-232C

cable
> [———{1| wemocon

Modem
Slave

RS-232C
‘cable

D—L__l MEMOCON

Subsequent modems up to a maximum of 32 slaves.

Figure 2.3 Typical 1:N MEMOBUS Configuration Connected by Modems



2.2 Description of Functions

2.2 Description of Functions

This section describes the use, transmission procedures, address numbers as well as
other functions of MEMOBUS.

221 MEMOBUS Application ........ooiiiiiiiiiiiiiiiitiaiiiiiiannn., 2-5
222 Transmission Procedure .......coiiiiiriiiiii i it 2-5
223 Address NUMDEIS .. ... oottt it it eeceiaaaneaas 2-5
2.24 Transmission Parameters ............cciiiiiiiiiiiiereiaienraaans 25
225 Transmission Mode ........criiiiiiri e i c e e 2-6

2.2.1 MEMOBUS Application

The MEMOBUS facilitates centralized monitoring and control of a group of PLCs by currently
installed computers.

2.2.2 Transmission Procedure

1)} The MEMOBUS communicates using the Yaskawa transmission protocol. This protocol
uses MEMOBUS messages and is simple to use and understand.

2) In a MEMOBUS system, communications are always initiated by the master, and the
slaves then respond. Therefore, a program that controls communications using MEMO-
BUS messages must be prepared and loaded ahead of time into the computer that willbe
used as the master. Yaskawa Programming Panels and FA Monitors are already
equipped with MEMOBUS message generating functionality, so that adding a simple
program for designating functions is all that is needed fo use this equipment as a master.

3) Yaskawa PLCs that are suitable as slaves are already equipped with slave functionality.

2.2.3 Address Numbers

With MEMOBUS communications, slaves are assigned address numbers in advance. The
master specifies the address number in order to send query messages to slaves. Query mes-
sages are sent to all slaves at the same time, but only the slave with the right address number
executes the command contained in the query message, organizes the necessary data, and
returns a response message to the master. This procedure allows the master to read and
modify the coil status and register contents of any slave.

2.2.4 Transmission Parameters
Various transmission parameters, such as baud rate and parity checks, can be set for ME-

MOBUS communications. The communications parameters must match on the equipment
on both ends of the communications path.

—_—2-5 —



MEMOBUS Overview
%
2.2.5 Transmission Mode ]

2.2.5 Transmission Mode

1) Either the Remote Terminal Unit (RTU) mode or American National Standard Code for
information Interchange (ASCII) mode can be selected for MEMOBUS communications.
The data length is eight bits in RTU mode, and seven bits in ASCII mode.

2) The transmission mode must match on the equipment on both ends of the communica-
tions path. : '

_26—



2.3 System Configurations

2.3 System Configurations

This section uses an actual example to describe a MEMOBUS system configuration.

2.3.1 System Configuration Example ...... .. .. ... .ot 2-7
232 Setup Procedures .......coiiiinii i e 2-8

2.3.1 System Configuration Example

1) In this example, a communications program written in N88-BASIC is loaded on a person-
al computer made by NEC (PC-98) in order to read the contents of GL120 and GL130
holding registers.

2) Figure 2.4 shows equipment used in the example system configuration.

* Master: Personal computer made by NEC (PC-98)
» Slave: GL120 or GL130
s Cable: JZMSZ-120W0200-03

(2.5-m, RS-232C cable between the persconal computer made by NEC
(PC-98) and the GL120 or GL130 slave.)

Master

Slave

g
JZMS2Z-
120W0200-03 (2.5 m) L120
[+ L] GL130

Personal computer made by NEC (PC-98)

Figure 2.4 System Configuration Example
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2.3.2 Setup Procedures

2.3.2 Setup Procedures

1} Setting GL120 and GL130 Address Numbers

With MEMOBUS communications, slaves must be assngned address numbers prior to
communications. in the example, the address number for the GL120 or GL130is set 10 1.

The method used to set address numbers is detailed in section 4.6 Transmission param-

elers.

The quick way to set the address number is simply to set the address number for the
GL120or GL130 to 1. To do this, set DIP switch pin #1 for the MEMOBUS port for GL120
or GL130 to.ON as shown in Figure 2.5. This sets the address number for the GL120 or
GL130to 1.

2) Setting GL120 and GL130 Transmission P'araheters -

Various transmission parameters, such as baud rate and parity check, must be set for
MEMOBUS comrnunlcatlons Inthe example the transmission parameters are set as fol-
lows:

» Baud rate: . 9,600 bps
* Parity check: Provided
. Pa'rity:' - i Even

« Number of stop bits: 1
» Data bit length: B

Details on individual transmission parameters as well as the setting method are given in
section 4.6 Transmission Parameters. By switching DIP switch pin #1 at the MEMOBUS
port to ON as described above, however, the transmission values for the GL120 or
GL130 can be preset to these default values.

3) Setting the GL120 and GL130 Transmission Mode

Either the RTU or ASCIH transmission mode is used for MEMOBUS communications.
The RTUmode is set in this example. Set DIP switch pin #2 for the MEMOBUS port for the
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GL120 or GL130 to OFF as shown in Figure 2.5. This sets the transmission mode for the
GL120 and GL130 to the RTU mode.

(TP GLIZO ma m:'
T ﬂ] : DIP switch
E Set pin #2 to OFF.

T Set pin #1 to ON.

D MEMOBUS port
&=

. I

S, @ [l

Figure 2.5 Setting the Address Number and Transmission Parameters for the GL120

4) Setting Transmission Parameters for Personal Computer Made by NEC (PC-98)

Set the transmission parameters for personal computer made by NEC (PC-98) to the
same as the GL120 or GL130, that is:

» Baud rate: 9,600 bps
¢ Parity check: Provided
» Parity: Even

» Number of stop bits: 1

¢ Data bit length: 8

See the operating manual for the personal computer made by NEC (PC-98) for informa-
tion on setting transmission parameters.
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This chapter describes MEMOBUS functions and specifications.

31 Functions .......ccovevvnnencncnnsnnscns 3-2
3.2 Speciﬁcations L RN B B B BB NN B OB R N R R RN BRI RN BN N BN BN B RN N 3-3
321  Transmission Specifications . . ... ... ... . ... ... 33
322 Modem Specifications ............... ..ol 3-4
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3.1 Functions

This section summarizes the functions available in the MEMOBUS. Some of these
functions are not availabie for Micros.

Summary of MEMOBUS Functions

1) Table 3.1 shows the functions available with the MEMOBUS. Seé chapter 6 MEMOBUS
Messages for details on specific functions.
H indicates hexadecimal,

Table 3.1 Summary of MEMOBUS Functions

Function Code GL120, |Micro
_ GL130

Basic Read coil status 01y Yes Yes

Functions  'Read status of specific coils 074 Yes Yes
Modify status of a single coil 054 Yes Yas
Modily status of multiple coils OFH{ Yes Yes
Read input relay status 024 Yes Yes
Read input register contents 04y Yes Yes
Read holding register contents 034 Yes Yes
Write to a single holding register 06y Yes Yes
Write to multiple holding registers 104 Yes Yes
Write a mask to the holding register 16y Yes Yes
Read and write to multipte holding 171 Yes Yes
registers

Extended Read link coil status 124 Yes No

functions  "Modify status of a single link coil 19y Yes No
Modify status of multiple link coils 1Dy Yes No
Read link register contents 15y Yes No
Write to a single link register 1By Yes No
Write to multiple link registers 1FH Yes No
Read constant register contents 134 Yes No
Write to a single constant register 1Ay Yes No
Write to multiple constant registers 1EQ Yes No

Special Loopback test 0By Yes Yes

functions Read event counter 0By Yes Yes
Read status of communications 0Cy Yes Yes
Read equipment slatus 114 Yes Yes
Read FIFO register contents 184 Yes Yes
Read special reference status 214 Yes No
Modify special reference status 224 Yes No
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3.2 Specifications

This section summarizes general specifications and grounding conditions for
MEMOBUS transmission specifications and modems.

3.2.1  Transmission Specifications .......... . . .ciii i 3-3
3.22 Modem Specifications ...... .o e 34

3.2.1 Transmission Specifications

1) Table 3.2 lists MEMOBUS transmission specifications,

Table 3.2 MEMOBUS Transmission Specifications

ltem Specification
Communications Methed Half-duplex stop-start synchronization
Transmission Levels Conform to RS-232C.
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 ASCll 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 (ASCIll 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 {0 4.5 kmn maximum by using
Yaskawa modem. 500 m maximum for RS-422)
Transmission Error Detection CRC-16 (RTU mode) or
LRC (ASCIl mode)
Connector D-sub connector (9-pin, femele)

Note If you use the RS-422 MEMOBUS Module (model : JAMSC-120NOM27100), transmission
levels conform to RS-422.
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L ________________-___________________ R
3.2.2 Modem Specifications
2) Figure 3.1 shows the data format.
-+—— Transmission direction

LsB MsB Mark

—:--r-r-r-r-r—-r-:--r-r—r“"-‘"'" - (LOglC1)

Previous character 1 h 2 | 3 ' 4 ! 9 ' b X 7 : § 17121 Nextcharacter

A A O Space

[ TR A S TRy U SR TR MUY S Y P + (Logic 0)

[— - - = ——
Data Stop bits

Start bits Parity bit

Figure 3.1 Data Format

3.2.2 Modem Specifibations

1) Modems must be used when a master and slave are separated by more than 15 m, and

when multiple slaves are connhected to one master,

2) Yaskawa MEMOBUS Modems are available for this purpoée, but commercially available

modems can also be used.

3) Table 3.3 gives specifications for Yaskawa Modems.

~ Table 3.3 Modem Specifications

Item Specification
Model DISCT-J2078
Modulation Method FSK (50 kHz, 80 kHz)
Baud Rate 19,200 bps max.
Transmission Distance 4.5 km max,

Transmission Output Voltage

6 Vp-p (100 kHz, 100 £ load)

Receive Input Voltage

100 mVp-p (min. at 100 kHz)

Power Supply

+15 VDC (+#12 V) £5%, 200 mA
~15VDC {12 V') 5%, 100 mA

Transmission Cable

2-core twisted cable

RG-108/U or an equivalent cable
Characteristic impedance of 100 2 at 100 kHz

A . | Operating Temperalure 0t 55°C
' Storage Temperature —-20t0 85 °C )
Operating Humidity 30% to 95% RH (without condensation)
{ Storage Humidity 5% to 95% RH (without condensation)

Vibration Resistance

Conforms to JIS B3502.
10 to 57 Hz with a displacement amplitude of 0.075 mm
57 to 500 Hz with acceleration of 9.8 m/s? (1G)

Ground Resistance

100 € max.

4) All other general specifications conform to the general specifications for the GL120 and

GL130.
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System Configuration

This chapter describes MEMOBUS hardware primarily through the MEMO-
BUS system configuration, connecting methods for individual equipment,
and transmission parameter settings.

41 ComputerasMaster .......c.ccovvvnvenes. &2

411 Description . ... .. ... ... .. ... 42
412  Computer Master 1:1 Configurations .............. 4-3
4.1.3  Computer Master 1:1 Configuration Connected by

Modems ........0iiiininiiiie i iiiiaaes 4-5
4.1.4  Computer Master 1:N Configuration Connected by

Modems ........ .o it 4-7

4.2 Programming Panel as Master ............. 4-9

421  Descripion.............ciiiiiiiiii e 49
422  PPMaster 1:1 Configuration ..................... 4-10
423 PP Master 1:]1 Configuration Connected by Modems . . 4-11
424 PP Master 1:N Configuration Connected by Modems . . 4-12
4.3 Man-Machine Interface as Master .......... 4-13
431 Description .. ... ... ... .. i, 4-13
432  MMI Master 1:1 Configuration ................... 4-14

4.3.3  MMI Master 1:1 Configurations Connected by Modems 4-15
434  MMI Master 1:N Configuration Connected by Modems 4-16

44 Programmable Controller as Master ........ 417

441  Description . .. ..... ..ot 4-17
442 MicroMaster .......coovtiiniiniiae e eeaennnn 4-17

4.5 Equipment Connections .................., 419

4.5.1 Two-core Twisted Cable Configuration ............. 4-19
4.5.2  Connections Between J2078 Modems .............. 4-21
453 J207BWIning ......ooiiiii i 4-21
454  Power ONJOFF Sequence ....................... 424

4.6 Transmission Parameters .....ccveeevevees 425

4.6.1  What Are Transmission Parameters? .. ............. 4-25
4.62  Types of Transmission Parameters . ................ 4-25
463  Setting Transmission Parameters .................. 4-26

—_ 41—



System Configuration

4.1.1 Description

4.1 Computer as Master

This section describes system configurations when a computer is used as the master
in a MEMOBUS system.

411 Description..............;...‘ ................. [T 4-2

4.1.2 Computer Master 1:1 Configurations .. ... .. e teeareraeieaaan 4-3
4.1.3 Computer Master 1:1 Configuration Connected by Modems ........... 4-5

4.1.4 Computer Master 1:N Configuration Connected by Modems ........... 4-7

4.1.1 Description

1) A computer is the most common master used in MEMOBUS system configurations.
Commercially available personal computers or other types of computers can be used as
the master, i.e., any computer that has an RS-232C port can be used a master.

2) Computers that may be used as masters include the following:
¢ Personal cbmputgrs made by NEC {PC-98) or compatibie computers
» DOS (made by IBM) or compatible computers
. Yaskawa PLC;s used as slaves include ﬁe following:
* MEMOCON GL120 and GL130
« MEMOCON Micro

3) In order to use a personal computer as a master, a program that operates the computer
as a MEMOBUS master using the format described in chapter 6 MEMOBUS Messages
mustbe prepared and loaded. This allows the personal computer to read and modify data
at MEMOCON PLCs serving as slaves, including coils and registers.

4) Since MEMOCON PLCs serving as slaves are functionally equipped to be MEMOBUS
slaves already, no programming needs to be created for this purpose.

5) Contactyour nearest Yaskawa representative directly if you use any computer other than
a personal computer made by NEC (PC-98) or DOS computer or compatibles for the
master.

Three system configurations based on a computer master are described in the rest if this sec-
tion. .
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4.1 Computer as Master
.

4.1.2 Computer Master 1:1 Configurations |

1) Computer master configurations with a master and slave are shown in Figure 4.1. Alter-
nate slaves are shown for each master, but only onhe slave is actually connected in this

type of configuration.

Slave
_ JZMSZ-120W0200-03 (2.5 m)
JZMSZ-120W0200-15 (15 m} GL120or
Master D D GL130
D-sub connector D-sub connector
{25-pin male) M2.6 screw {9-pin male) M3 screw
< JZMSZ-110XCAZ21401 (1 m) Slave
JZMSZ-110XCA21402 (3 m)
Personal computer JZMSZ-110XCA21403 (6 m) .
made by NEC O (] Micro
(PC-98 desktop D-sub connector RJ45 plug
type) (25-pin male) M2.6 screw
Slave
JZMSZ-120W0201-03 (2.5 m)
{ D JZMSZ-120W0201-15 (15 m} D GL120 or
GL130
MDR half-pitch connector D-sub connector
Master {14-pin male) Snap on lock (8-pin male} M3 screw
frroes A JZMSZ-110XCA21601 (1 m) Slave
JZMSZ-110XCA21602 (3 m}
JZMSZ-110XCA21603 (6 m} .
Personal computer D El Micro
made by NEC MDR half-pitch connector RJ5 plug
(PC-98 notebook {14-pin male) Snap on jock
type) \
Slave
JZMSZ-120W0202-03 (2.5 m)
( JZMSZ-120W0202-15 (15 m) GL120 or
D EI GL130
Master D-sub connector D-sub connector
(9-pin female) #4-40 screw (9-pin male) M3 screw
< JZMSZ-110XCA21311 (1 m) Slave
JZMSZ-110XCAZ21312 (3 m}
JZMSZ-110XCA21313 (6 m
DOS [Ir € m) D Micro
D-sub connector RJ45 plug
(9-pin femate) #4-40 screw

Figure 4.1 Computer Master 1:1 Configurations
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4.1.2 Computer Master 1:1 Configurations cont.

2) Here the master and slave are connected by an RS-232C cable with amaximum length of
15 meters.

3) RS-232C cables are available from Yaskawa. Cable configurations vary depending on
whether the master is a personal computer made by NEC (PC-98) desktop or notebook
computer as well as a IBM AT personal computer or compatible computer, and whether
the slave is a GL120, a GL130 or a Micro.

Note The RS-232C connectors listed in the examples above may differ depending on the type of
personal computer. Be sure to check the connector specifications prior to selecting a cable.



4.1 Computer as Master

4.1.3 Computer Master 1:1 Configuration Connected by Modems

1) Figure 4.2 shows a computer master configuration where a master and slave are con-
nected by modems. Aliernate slaves and masters are shown at each end of the modem
connection, but only one master and onhe slave are actually connected in this type of con-
figuration.

Master JZMSZ-120W0240-01 (1 m)

JZMSZ-120W0240-03 (3 m)
D JZMSZ-120W0240-05 (5 m) D

D-sub connector D-sub connector
(25-pin male) M2.6 screw {9-pin male) M3 screw

Personal computer made by

NEC {PC-98 deskiop type}
Master
Commercially available JZMSZ-120W0240-01 (1 m) Modem
conversion adapter JZMSZ-120W0240-03 (3 m)
JZMSZ-120W0240-05 (5 m) 12078
Half-pitch connsctor D-sub connector D-sub connector
{14-pin male) {25-pin male) (9-pin male) M3 screw
Snap on lock M2.6 screw
Personal computer made by
NEC (PC-98 notebook type)
Master
JZMSZ-120W0244-01 (1 m)
JZMSZ-120W0241-03 (3 m)
D JZMSZ-120W0241-05 (5 m) El
D-sub connector D-sub connector
(9-pin {female) . {9-pin male) M3 screw
DOS #4-40 screw
2-core twisted cable (2 sets) RG-108A/ 4.5 km max.
( JZMSZ-120W0205-01 (1 m) Slave
JZMSZ-120W0205-03 (3 m)
JZMSZ-120W0205-05 (5 m) GL120 of
Modem: D D GL130
D-sub connector D-sub connector
(9-pin male) M3 screw {9-pin male) M3 screw
J2078 < .
JZMSZ-110XCA21321 {1 m) Slave
JZMSZ-110XCA21322 (3 m)
JZMSZ-110XCA21323 (Em)
D D Micro
D-sub connector RJ45 plug
\ {9-pin male) M3 screw

Figure 4.2 Computer Master 1:1 Configurations Connected by Modems
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4.1.3ComputerMaster1:1ConfigurationConnectedby Modemseont.

2) Modems are required if the distance between the master and the slave exceeds 15 me-
ters. The modems used in this example are Yaskawa Modem {model: DISCT-J2078).

3) Two, shieldéd 2-core twisted cables are used to connect J2078 Modems.
Recommended cable: RG108A/U or equivalent.

4) The maximum t‘ransrriission distance may vary depénding-on the characteristics of the
type of 2-core twisted cable used. The distance between the master and the slave canbe
up to 4.5 km with the RG-108A/U. -

5) Commercially available modems may be used in these configurations, but be sure to
contact your nearest Yaskawa representative when using such modems.



4.1 Computer as Master

4.1.4 Computer Master 1:N Configuration Connected by Modems

Master

JZMSZ-120W0240-01 (1 m)
JZMSZ-120W0240-03 (3 m)
JZMSZ-120W0240-05 (5 m)

0 ]

1) Figure 4.3shows computer master configurations with a master and multiple slaves con-
nected by modems. Alternate masters are shown, but only one master is actually con-
nected in this type of configuration.

D-sub connector ' D-sub connector
(25-pin male) {9-pin male) M3 screw
Personal computer made by 26 screw
NEC (PC-98 desktcp type)
Commercially available JZMSZ-120W0240-01 (1 m) Moderm
conversion adapter JZMSZ-120W0240-03 (3 m)
Master 0 0o JZMSZ-120W0240-05 (5 m) 0 > 42078
B it m—
Hali-pitch connectar  D-sub connector D-sub connactor \
(14-pin male) (25-pin male} {9-pin male} M3 screw
Personal computer made Snap on lock M2.6 screw
by NEC (PC-88 notebook
type) JZMSZ-120W0241-01 (1 m)
Master JZMSZ-120W0241-03 (3 m}
D JZMSZ-120W0241-05 (5 m) D
D-sub connector (9-pin female) D-sub connector
#4-40 screw (9-pin male) M3 screw )
DOS 2-core twisted cable (2 sets) RG-108A/U 4.5 km max.
Modem JZMSZ-120W0205-01 (1 m) Slave
JZMSZ-120W0205-03 (3 m)
J2078 JZMSZ-120W0205-05 (5 m) GL120 or
[ { aL130
D-sub connector D-sub connector
(9-pin male) M3 screw (9-pin male) M3 screw
Modem JZMSZ-110XCA21321 (1 m) Slave
JZMSZ-110XCA21322 (3 m)
J2078 JZMSZ-110XCA21323 (B m
D €m l':l Micro
D-sub connector RJ45 plug
(9-pin mate) M3 screw
Moderm JZMSZ-110XCA21421 (1 m) Slave
JZMSZ-110XCA21422 (3 m)
J1078 2
D JZMSZ-110XCA21423 {6 m}) D Micro
D-sub connector RJ45 plug

{25-pin male) M3 screw

To the next modem (up to 33 modems total)
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4.1.4 Computer Master 1:N Configuration Connected by Modems cont.

2) Modems are required if there are two or more staves even if the distance between them i
less than 15 meters. Here J2078 Modems are used.

3) Up to 32 slaves can be connected to a single master. In other words, the number of mo

dems that can be connected in a single network is 33 or less, including the one for the
master. .

4) The J2078 Modem is fully compatible with the DISCT-J1078 and other Yaskawa Mo
dems, so all of these Modems can be used together on a single network. Therefore, exist
ing systems using Yaskawa PLCs can easily be expanded by adding Modems if the sYys:

tem is already a MEMOBUS system. Non-MEMOBUS systems can be similarh
expanded simply by upgrading to MEMOBUS.
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4.2 Programming Panel as Master

4.2 Programming Pane'l as Master

This section describes configurations when P120, P140, P150, or other Yaskawa
Programming Panels are used as the master.

427 DesCHPlON ... i e e e e 4-9
422 PP Master1:1 Configuration ............c.ci i 4-10
4.2.3 PP Master 1:1 Configuration Connected by Modems .................. 4-11
4.24 PP Master 1:N Configuration Connected by Modems ................. 4-12

4.2.1 Description

1} The P120 Programming Panel is used for the GL120, GL130 and Micros, whereas the
P140 and P150 are Programming Panels for other Yaskawa MEMOCON PLCs and the
MEMOCON-SC Series.

2) These Programming Panels communicate with MEMOCONSs through the MEMOBUS
message protocol, and can be used as MEMOBUS masters.

3) Commercially availabie personal computers can be used as the programming device for
the GL120, GL130, and Micros.

4) When the programming software MEMOSOFT for perscnal computers available through
Yaskawa is loaded into personal computers, such as personal computer made by NEC
{PC-98)} or DOS computers and compatibles, the personal computer can be used as a
GL120, GL130, or Micro Programming Panel. Such personal computers function as a
Programming Panel master (PP master), and can be used to create and edit GL120,
GL130, and Micro ladder logic programs just like the panels produced exciusively for pro-
gramming.

5) Programming software MEMOSOFT provided through Yaskawa for personal computers
(target PLCs: GL120, GL130) is as follows:

+ DOS (DOS operating system): FMSGL-AT3 (English version)
* P120 Programming Panel: FMSGL-PP3E (English version)
User's manuals for MEMOSOFT are as follows:

» MEMOCON GL120, GL130 Programming Panel P120 (MEMOSQFT) User's Manual
(SIEZ-C825-60.7) -

» MEMOCON GL120, GL130 MEMOSOFT for DOS User's Manual
(SIEZ-C825-60.10)
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4.2.2 PP Master 1:1 Configuration
6) The configurations when a Programming Panel master is a personal computer are th

same as those for the computer masters described in section 4.7 Computer as Maste
(Figure 4.1, Figure 4.2, and Figure 4.3), so the structural diagrams are omitted here.

The following subsections describe the three types of configurations available when a P12(
is used as a Programming Panel master.

4.2.2 PP Master 1:1 Configuration

1) Figure 4.4 shows Programming Panel master configurations with a master and slave.

JZMSZ-120W0203-03 (2.5 m) Slave
JZMSZ-120W0203-15 (15 m)
D D GL120or
D-sub connector . D-sub connector GL130
Master (9-pin female) {9-pin male) M3 screw
#4-40 screw -
— J _ . JZMSZ-MOXCA21311 (1 m) Slave
JZMSZ-110XCA21312 (3 m}
JZMSZ-110XCA21313 (6 m)
P120 D j'] Micro
- D-sub connector RJ45 plug
{9-pin female) )
#4-40 screw

Figure'4.4 Programming Panel 1:1 Configurations

—410—



4.2 Programming Panel as Master

4.2.3 PP Master 1:1 Configuration Connected by Modems

1) Figure 4.5 shows Programming Panel configurations when the master and slave are
connected 1:1 by modem. Alternate slaves are shown, but only one slave is actually con-
nected in this type of configuration.

Master JZMSZ-120W0241-01 {1 m) ‘ Modem
JZMSZ-120W0241-03 (3 m)
D JZMSZ-120W0241-05 (5 m) El J2078
— D-sub connector D-sub connector
(9-pin female) (9-pin male) M3 screw
#4-40 screw
P120
2-core twisted cable (2 sets) RG-108AM) 4.5 km max.
[ JZMSZ-120W0205-01 (1 m) Slave
JZMSZ-120W0205-03 (3 m)
JZMSZ-120W0205-05 (5 m) GL120 or
D ﬂ GL130
Modem D-sub connector D-sub connector
(9-pin male) M3 screw (9-pin maie) M3 screw
\E J2078 <

JZMSZ-110XCA21321 (1 m) Slave
JZMSZ-110XCA21322 (3 m)
D JZMSZ-110XCA21323 (6 m) El Micro
[
D-sub connacior RJ45 plug

L {(9-pin male) M3 screw
Figure 4.5 Programming Panel Master 1:1 Configurations Connected by Modems

Note The element status monitoring function of the P120 is not available when the P120 isused as
a master.
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4.2.4 PP Master I:N Configuration Connected by Modems

4.2.4 PP Master 1:N Configuration Connected by Modems

1) Figure 4.6 shows Programming Panel master configurations when a master and multiple
slaves are connected by modems.

Master : JZMSZ-120W0241-01 (1 m) Modem
JZMSZ-120W0241-03 (3 m)
: ) D JZMSZ-120W0241-05 (5 m) D J2078
D-sub connector D-sub connector
(9-pin female) (9-pin male) M3
#4-40 screw screw
P120

2-core twisted cable (2 sets) RG-108A/U 4.5 km max.

Modem - . | JZMSZ-120W0205-01 (1 m) Slave
JZMSZ-120W0205-03 (3 m})
12078 — -JZMSZ-120W0205-05 (5 m) 0 GL120or
L GL130
D-sub connector D-sub connector
{9-pin maie} M3 screw (9-pin male) M3 screw
Modem JZMSZ-110XCA21321 (3 m) Slave
JZMSZ-110XCA21322 (3 m)
. : JZMSZ-110XCA21323 (6 m
J2078 . E,L (6 m) D Micro
D-sub connector - RJ45 plug

{9-pin male) M3 screw

Modem JZMSZ-110XCA21421 (1 m) Slave
JZMSZ-110XCA21422 (3 m)
J1078 ' D JZMSZ-110XCA21423 (6 m}) D ]
Micro
D-sub connector RJ45 plug

~ (25-pin male) M3 screw

To the next modem {up to 33 modems total)

Figure 4.6 Programming Panel Master 1:N Configuration Connected by Modems
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4.3 Man-Machine Interface as Master

4.3 Man-Machine Interface as Master

This section describes configurations when a Man-Machine Interface (MMI) is used as
a master.

4.3 DestriplON .. e e e, 4-13
432 MMIMaster 1:1 Configuration ...........ccoiiiiiiiiiieiininnn, 4-14
4.3.3 MMI Master 1:1 Configurations Connected by Modems ............... 4-15
434 MMI Master 1:N Configuration Connected by Modems ................ 4-16

4.3.1 Description

1) Yaskawa offers ACGC4000-series and the ACGC400-series Man-Machine interfaces.

2) The ACGC (Advanced Color Graphics Computer) Series feature FA monitoring devices
that allow users with no knowledge of computers to create interactive MMI programs.

3) Since MMiIs are equipped with MEMOBUS message generating functionality, it takes just
a simple program to enable the MMI to be used as a master. This allows the MMI to dis-
play on screen various types of status, such as coils or registers from MEMOCON serv-
ing as slaves, and also allows status to be modified from the screen through the MMI.

4) User manuals are provided separately if more details about the ACGC Series are re-
quired.

5) An MM is a type of computer, so its basic configurations as a master are the same as
those for a computer master described in section 4. 1 Computer as Masterin this chapter.
The applicable RS-232C cable configurations, however, are different.

The following subsections describe the three types of configurations available when the
ACGC Series is used as an MEMOBUS master.
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4.3.2 MMT Master 1:1 Configuration

4.3.2 MMI Master 1:1 Configuration

1) Figure 4.7 shows MMI master configurations with a master and slave. Alternate slaves
are shown, but only one slave is actually connected in this type of configuration.

3

{ JZMSZ-120W0204-05 (5 m)

Slave
JZMSZ-120W0204-10 (10 m}
JZMSZ-120W0204-15 {15 m) GL120or
Master D . ‘D GL130
D-sub connector . . = . D-sub connector
- (25-pin female) M3 screw (9-pin male) M3 screw
J JZMSZ-110XCA21411 (1 m) Siave
. JZMSZ-110XCA21412 (3 m)
ACGC4000-ssries MMI D JZMSZ-110XCA21413 (6 m) D Micro
1
D-sub connector. R.45 plug
(25-pin female) M3 screw

Figure 4.7 MM] Mastier 1:1 Configuration
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4.3.3 MMI Master 1:1 Configurations Connected by Modems

D-sub connector
(9-pin male) M3 screw

RJ45 plug

of configuration.
Master JZMSZ-120W0221-01 (1 m) Modem
JZMSZ-120W0221-03 (3 m)
JZMSZ-120W0221-05 (5 m) : J2078
- [ {
D-sub connector D-sub connector
{25-pin femate) M3 screw (9-pin mate) M3 screw
ACGC4000-series MML
JZMSZ-120W0205-01 (1 m) Slave
JZMSZ-120W0205-03 (3 m)
D JZMSZ-120W0205-05 (5 m) :El GL120 or
GL130
Mod D-sub connector D-sub connector
em {S-pin male)} M3 screw (9-pin male) M3 screw
\E J2078
JZMSZ-110XCA21321 (1 m) Slave
JZMSZ-110XCA21322 (3 m)
D JZMSZ-T10XCA21323 (6 m) D Micro

1) Figure 4.8shows MMI master configurations where a master and slave are connected by
modem. Alternate slaves are shown, but only one slave is actually connected in this type

2-core twisted
cable (2 sets)
RG-108A/U
4.5 kmn max.

Figure 4.8 MMI Master 1:1 Configuration Connected by Modems
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4.3.4 MMT Master 1:N Configuration Cornnected by Modems

4.3.4 MMI Master 1:N Configuration Connected by Modems

1) Figure 4.9 shows an MMI master configuration where a master and multiple slaves are
connected by modems.

Master ’ JZMSZ-120W0221-01 (1 m) Modem
JZMSZ-120W0221-03 (3 m) .
E JZMSZ-120W0221-05 {5 m) D J2078
D-sub connector - D-sub connector
(25-pin female) M3 screw (9-pin male) M3 screw
2-wire twisted
ACGC4000-series MMI ;agl%g:ﬂs)
4.5 km max.

Modem
. JZMSZ-120W0205-3 (3 m)
J2078 JZMSZ-120W0205-5 (5 m) GL120 or
[ ] - aL130
D-sub connector D-sub connector
{25-pin male) M3 screw (9-pin male) M3 screw
Modem JZMSZ-110XCA21321 (1 m) Slave
JZMSZ-110XCA21322 (3 m)
J2078 JZMSZ-110XCA21323 (6 m)
: I:IL ﬂ Micro
D-sub connector ’ RJ45 plug

(9-pin male) M3 screw

To the next modem (up to 33 modems total)

Figure 4.9 MMI Master 1:N Configuration Connected by Modems

2) Commercially available MMIs can be used in this configuration, but the users must pre-
pare and load a program into the MMI that will operate the MMI as a MEMOBUS master
using the format described in chapter 6 MEMOBUS Messages.
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4.4 Programmable Controller as Master

This section describes configurations when a Yaskawa MEMOCON Micro PLC is used
as a master.

L U B 0 7= ¥ 1o 1 4-17
442 MCTOMASIEr ... ottt it it s eaaens e anct i 4-17

4.4.1 Description

1) The GL120, GL130, and Micro PLCs all communicate through COMM instructions, and
use these instructions to function as MEMOBUS masters.

2) COMM instructions enable the GL120, GL130, and Micro to freely exchange data with
external equipment, such as MEMOCON PLCs, inverters, graphics control paneis, and
other equipment.

3) Yaskawa provides data sheets regarding data exchange with the MEMOCON PLCs,
graphics control panels, and other equipment when the GL120 and GL130 are used as
masters. Contact your nearest Yaskawa representative directly for further information.
The explanation below describes configurations that use a Micro for the master.

4.4.2 Micro Master

1) Figure 4.10shows an example of a Micro master configuration that uses COMM instruc-
tions.

Master JZMSZ-110XCA21001 (1 m) Slave
JZMSZ-110XCA21002 (3 m)

JZMSZ-110XCA21003 (6 m)
; General-purpose
Micro D D [invener P
RJ45 plug Lead (3 wires)

Figure 4.10 Example of a Micro Master Configuration Using COMM Instructions
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4.4.2 Micro Master cont.

2) Figure 4.11shows how the GL120, GL130, and other Yaskawa MEMOCON PLCs canbe
connected to the Micro master. The applicable cable configuration differs depending on
whether the slave isa GL120, GL130, oranother Yaskawa PLC even when they all share
the same Micro master.

( JZMSZ-110XCA21341 (1m) Slave
JZMSZ-110XCA21342 (3 m)
D JZMSZ-110XCA21343 (6 m) EI GL120 or
GL130
RJ45 plug D-sub connector
Master i {S-pin male) M3 screw
Micro < .
JZMSZ-110XCA21301 {1 m} ' Slave
JZMSZ-110XCA21302 (3 m)
: . JZMSZ-110XCA21303 (6 m) .
D - ﬂ ) MEMOCON
RJ45 plug D-sub connector
: (9-pin male) M3 screw
GL70H Series
GL60H Series
GLE0S Series
GL40S Series

Figure 4.11 Micro-Master Connection to GL120, GL130, or Other MEMOCON PLCs
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4.5 Equipment Connections

This section describes the methods used to connect individual equipment primarily
when using the Yaskawa J2078 Modem.

4.5.1 Two-core Twisted Cable Configuration ................ccovvivvnnn.... 4-19
45.2 Connections Between J2078Modems .........ooveeeinnnnnn i, 4-21
453 J2078WIiNNG ..ottt i e e 4-21
454 Power ON/OFF Sequence . .......viuviiiiin it eaanns 4-24

4.5.1 Two-core Twisted Cable Configuration

1) Two, shielded 2-core twisted cables are needed to connect two J2078 Modems together.

2) Be sure to set up the 2-core twisted cable configuration as shown in Figure 4.12.

Shielded 2-core twisted cable (2 cables)

Terminator Terminator

L]

Modem Modem Modem Modem

Master Slave Slave Slave N

Figure 4.12 Two-core Twisted Cable Configuration No. 1

3) Terminators must be attached to both ends of the 2-core twisted cable.
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4.5.1 Two-core Twisted Cable Configuration cont.

4) Master p'Iacement is not important. This is shown in Figure 4.13.

Terminator

Modem

Slave 1

Shielded 2-core iwisted cable (2 cables)

Modem

Slave 2

Modem

Master

Terminator
Modem
Slave N

Figure 4.13 Two-core Twisted Cable Configuration No. 2

5) We recommend the following 2-core twisted cable:

= RG-108A/U or equivaient.

All cable manufacturers carry RG-108A/U cable, but you can also order it directly from

Yaskawa.

6) The maximum distance for the MEMOBUS systern with RG-108A/U cable is 4.5 km.
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4.,5.2 Connections Between J2078 Modems

1) The 2-core twisted cable is connected to the terminal board on the front panel of the
J2078. No special equipment is needed for installation.

Figure 4.14 shows terminal board connections, including the 2-core twisted cable.

Master side J2078 Slave 1 J2078 Stave 2 J2078 Slave N J2078
. +® ® ® ® .
Terminator [: ® Send ® ® @_:[ Terminator
I/ S 18 ﬁ@:@
@ ® @ ®
® o — e ®
Terminator :g g g___] Terminator
o S @:@%@
@~ @ - @
® ® @ @
(D G External | (- o +18v | External | G
@ @ o Sy | @ ov |Gy | @
Oy (Ca @ O —18v @
® ® ® | 1)
k4 ks ke i

Figure 4.14 J2078 Terminal Board Connections

2) Connect the cable from the send terminal (SEND) of the J2078 terminal board on the
master side to the receiver terminal (RECV) of the J2078 terminal boards of all the slaves,
and connect the cable from the send terminal of ali slave J2078 terminal boards to the
receive terminal of the master side J2078.

3) The 2-core twisted cable is not polarized, so there is no need to worry about polarity when
connecting the cable.

4.5.3 J2078 Wiring

1) Termination is required for the J2078 Modems at each end of the 2-core twisted cable.

2) 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 connect the termina-
tor (100 €2 1/2 W) built into the J2078 to the 2-core twisted cable.

3) 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.
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4.5.3 J2078 Wiring cont.

4) The shielded covering on the 2-core twisted cable must be grounded in order to biock
external noise interference. Therefore, connect terminal number 8 or 14 to the shieldec
covering of either end of the 2-core twisted cable. Also connect terminal number 20 to ¢
ground with.a resistance of 100 Q max.

5) Terminals number 9, 14 and 20 are connected internally, so any one of these can be usec
to ground one end of the shielded covering.

6) Use an M3 screw to secure the crimp terminal to the terminal board for all wiring as shown
in Figure 4.15. Where two, 2-core twisted cables are connected to J2078 Modems, (i.e.,
other than at the ones at the ends) overlap the crimp terminals as shown in Figure 4.15,
and secure the overlapped terminals with the screw.

Terminal board

[ ]

]~ Crimp terminal

Shielded 2-core

twisted cables :

™~ M3 scrow

©)
Shietd connection
20)

1

Figure 4.15 Wiring to the J2078 Terminal Board

7) :The purpose for grounding the shield is explained in chapter 8 Wiring.
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8) Figure 4.16 shows how J2078 Modems are internally connected to the terminal board.

;t;rminal ﬁﬂ:‘ Internal circuitry
> TE[RM—1 100  (1/2 W)
6 | terminator
7 SENDI
8 SEND2 j”; <~ Send
9 SHIELD—
e Soaiew
12 RECV1 *
13 |Recvz é”g < Receive
14 HIELD
15 +12v +—>+ 12V
16 |+15V @J
17 ov > 0V
18 =15V YL
19 ~12V * -12v
20 FG

Terminals number 1 through 4 are not used.

Figure 4.16 Internal Connections on the J2078 Terminal Board

9) J2078 Modems require an external £15V or£12 V DC power supply. Connectthe +15 V
power supply to terminals number 16 and 18, or connectthe +12 V power supply to termi-
nals number 15 and 19. Power supply currents are as follows:

15Vor12V: 200 mA
-15Vor—-12 V: 100 mA
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4.5.4 Power ON/OFF Sequence

4.5.4 Power ON/OFF Séquence

Be sure to follow the proéedures for the power ON and OFF sequence given below.

Note Be very careful when turmning power ON and OFF whenever you are using modems. Turning
power to the slave ON and OFF with the modem turned ON will cause the modem to output
spurious signals to the 2-core twisted cable for several tens of milliseconds. A transmission
error is generated when these signal are sent to other modems. To avoid this situation, we
recommend a power supply sequencing procedure of turning the slave ON before turning the
modem ON, turning the modem OFF before turning the slave OFF, or tumning both OFF simul-
taneously. ' o '

Figure 4.1 7sh6ws an example of a power ON and O#F circuit.

T
/I_
o

o) o)

MEMOCON

)

ON delay timer (1 second)
. 1TLR :

o'—ts%——uil

1 Modem
—1 Jzo7re

4L L 77 Modem power supply
Figure 4.17 Power Supply ON and OFF Circuit

Nothing will happen if the slave is turned ON and OFF while the modem is turned ON if the
RS-232C cable between the modem and the slave is disconnected. The modem may briefly
(about 1 ms) output spurious signals to the 2-wire twisted cable when the modem is turned
ON or OFF.

¥
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4.6 Transmission Parameters

g This section describes the transmission parameters and setting method.

4.6.1 What Are Transmission Parameters? ...............cccciiivienaan.. 4-25
46.2 Typesof Transmission Parameters .............. . ... .. ... ... ... 4-25
4.6.3 Setting Transmission Parameters .............cociiiiiiviiannnn... 4-26

4.6.1 What Are Transmission Parameters?

With MEMOBUS communications, transmission specifications like the baud rate can be set
to match the specifications of the user’'s system. As well, unique addresses must be set for
each piece of equipment for 1:N communications. These settings are referred to as transmis-
sion parameters. Except for address numbers, the transmission parameters for all equip-
mentin a single network must be set to the same values. Failure to do so makes it impossible
to communicate properly.

4.6.2 Types of Transmission Parameters

Transmission parameters are listed below.

1) Address Numbers
MEMOCON serving as slaves must be given unigue addresses.

The setting range may vary depending on the equipment. The range for the GL.120,
GL130, and Micro is any number between 1 and 247.

Note Do not set the same address number for two or more slaves because both wili return a re-
sponse message at the same time and a transmission error will be generated. This is impor-
tant because the system will accept duplicate setlings.

2) Baud Rate

This parameter determines the transmission speed. The baud rate can be set in steps
from 150 bps (bits per second)to 19,200 bps as shown in Table 3.2, but the normal setting
is 9,600 bps.

3) Parity Check Provided/Not Provided

The parity check is used to detect data errors, and can be set to check or not to check
parity. If “Provided” is selected, a parity bit is added to the end of the data. “Provided” is
the default setting.
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4.6.3 Setting Transmission Farameters

4) Types of Parity Check

Either even pafity or odd parity can be selected when a parity check is specified. Ever
parity is the default setting.

* 5) Number of Stop Bits
The number of stop bits is used to detect data breaks, and can be set to either one or two
bits. The selected number of bits is added to the end of the data. One bit is the defaull
setting. - L :

6) Transmission Mode

Either the RTU or the ASCII mode can be specified as the transmission mode. The data
length is 8 bits in the RTU mode, and 7 bits in the ASCH mode.

7) Port Delay Timer

This delays the transmission time for the response message of the slave by the amount of
time set in this.parameter.

Note Except for address numbers, transmission parameters for all equipment in a single network
must be set the same. Failure to set the same values will make it impossible to communicate
properly.

4.6.3 Setting Transmission Parameters

The method used to set transmission parameters differs with the type of equipment. The
method below is used to set transmission parameters for the GL.120, GL130, and Micro.

1) Method for Setting GL120 or GL130 Transmission Parameters

a) Eilther preset default settings or any éettings can be selected for the GL120 or GL130
address numbers and transmission parameters.

b) Turning ON DIP switch pin #1 at the GL120 or GL130 MEMOBUS port selects the
preset initial’settings. Turning OFF the same DIP switch allows any settings to be
made. Changing the DIP switch settings changes the transmission parameters.

¢) The preset default settings are given in the following table.

-ltem RTU mode - ASCll mode
Address . 1 1 -
Baud Rate 9,600 2,400
Parity Check Provided - Provided
Parity Even Even
Number of Stop Bits 1 1
Data Bit Length | 8 7
Port Delay Timer 0 (ms)
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d) Use MEMOSOFT to set any transmission parameters. Ali transmission parameters
can be setin the port setting window that can be opened from the configuration setting
window. Refer to the foliowing manuals for more details on the procedures.

« MEMOCON GL120, GL130 Programming Panel P120 (MEMOSOFT, ) User's Manual
(SIEZ-C825-60.7)

* MEMOCON Micro, GL120, GL130 MEMOSOFT (DOS) User s Manual
(SIEZ-C825-60.10)

2) Method for Setting Micro Transmission Parameters

The default settings for transmission parameters listed in the table below are stored on
flash ROM. These values can be modified through the Hand—held Programmer.

Hem Default Setting
coMM1 | comm2’
Address 1
Baud Rate 9600
Parity Check Provided
Parity Even
Number of Stop Bits 1
Data Bit Length 8 (ATU mode)
Port Delay Timer 10 {ms)

Note Oniy the COMM 2 port can be used for the CPU512/612.
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Signal Transmission Procedures

This chapter describes basic software, including procedures, used to send sig-
nals with MEMOBUS.

5.1 Message Configuration ................... 52

511 Deseription ........ooiiii i 5-2
5.1.2 Slave Address Number ......... ... ... . . hs 5-3
5.1.3 Function Codes ........ ... coiiiiinniinrnannns 5-3
514 Dala ... e e 54
5.1.5  ErrorCheck .. ..o o 5-4

52 Transmission Modes . ..vevinnecncsrenneaes 36

53 SlaveResponse .......covvnveeravenssiass 57

5.3.1 Description .. ....coviinniiiniiaiiia e e 5-7
532  Response Message in Normal Operation . ........... 5-7
533 Response Messages Under Error Conditions . ........ 5-7
534 NoResponse ........... ..o i 5-8

5.4 Signal Transmission Times ................ 511
5.4.1  Description .. ... .ot 5-11
54.2  Time Requirement for EachBlock ................ 5-11
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" 5.1.1 Description

5.1 Message Configuration

8.1.1
5.1.2
51.3
514
515

LI 1= 4o T2 O

Slave Address Number

5.1.1 Description

...........................................

............................................................

This section describes the slave address number, function code, data, and error check
components that comprise the query message configuration.

5-2
53
5-3
5-4
5-4

1) When signais are sent between the master and slaves, communications are controlled
through the program on the master side. The master always initiates signal transmission,

and slaves respond to the signal from the master.

2) To initiate signal transmission, the master sends a query message to the slaves in a set
format. The slaves receive the query message, and check the address number in the
message. Only the slave with the matching address number decodes the query mes-
sage, organizes the required data, and then returns a response message to the master
also in a set format. )

3) Query messages are comprised of the slave address, function code, data, and error
check components sent in exactly this order. Figure 5.1 shows the configuration of a
query message.

The individual components of the query message are explained next.

".Slave address

Function code

Data

Error check

Figure 5.1 Query Message Configuration
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5.1.2 Slave Address Number

1) The address number preset for each slave is used as the slave address number. The
setting range may vary depending on the equipment, but the range for the GL120,
GL130, and Micro is any number between 1 and 247.

2) The master specifies the address number and sends a query message to the slave it
wishes to communicate with.

Note Do not set the same address number for two or more slaves because both retumn a response

message at the same time and a transmission error will be generated. This is important be-
cause the system will accept duplicate settings.

5.1.3 Function Codes

1) The function codes specify the operation that slaves execute. Table 5.1 lists the function

codes.
Table 5.1 Summary of Function Codes
Function Function GL120, Micro
code GL130
Oly Read coil status Yes Yes
02y Read input relay status Yes Yes
034 Read holding register contents Yes Yes
04y Read input register contents Yes Yes
05y Modify status of a single coil* Yes Yes
06y Write to a single holding register” Yes Yes
07H Read status of specific coils Yes Yes
08y Loopback test Yes Yes
0By Read event counter Yes Yes
0Cy Read communications status Yes Yes
OFy Modify status of multiple coils* Yes Yes
104 Write to multiple holding registers Yes Yes
1t Read equipment status Yes Yes
124 Read link coil status Yes No
134 Read constant register contents Yes No
154 Read link register contents Yes No
16y Write a mask to the holding register* Yes Yes
174 Read and write to multiple holding registers Yes Yes
18y Read FIFQ register contents Yes Yes
194 Modify status of a single link coil* Yes No
1Ay Write to a single constant register* Yes No
1By Wirite to a single link register* Yes No
1Dy Meodify status of multiple link coils* Yes No
1E4 Write to multiple constant registers* Yes No
1Fy Write to multiple link registers* Yes No
21y Read special reference status ) Yes No
22y Modify special reference status® Yes No
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5.14 Data
2) The function codes listed in Table 5.1 are expressed in hexadecimal.

3) Items in the function column of the table that are marked with an asterisk (*) are those for
which the slave address can be set to 0, i.e., items that can be broadcast. When this is
done, all slaves connected to the master accept and execute the query message.

‘4) A response message will not be returned with the slave address set to 0. Therefore
another query message will have to be sent from the master to read modified locations in
order to confirm slave operation.

5.1.4 Data

1) After receiving the function code, the slave organizes the data required in order to
execute the function. The data required varies by function code.

2) See chapter 6 MEMOBUS Messages for further details about the required data.

3) The coil, input relay, input register, holding register, and other numbers are set using rela-
tive numbers rather than by reference numbers. The GL120 and GL 130 extract the low-
er-place 5 digits of each reference number {lower-place 4 digits for the link coils and link
registers), and subtract one from the 5-digit number (from the 4-digit number with the link
coils and link registers) to generate the relative number. The Micro extracts the lower-

- place 4 digits of each reference number, and subtracts one from the 4-digit number to
generate the relative number. :

4) This reiationship between reference and relative numbers is shown in Table 5.2.

* Table 5.2 Relationship Between Reference and Relative Numbers

ltem Reference number Relative number ‘
B GL120, GL130 Micro GL120, GH30 Micro ‘\
Coils Owoocoox oo 00000 0000 ;
-000001 -00001 |
Input relays - 1000(x 12000 130000 1000¢ |
. -100001 -10001 |
Input registers 30000 | 3o 3000 oo |
-300001 -30001
Holding registers Ao00 4000 430000 4000
. -400001 -40001
"| Constant registers | 7x0000¢ - = _ | Twoo0e | -
’ -700001
Link-coils - - - | Duxxxx - - - | Duxocx -
: . ~ 1 -D0oo001
Link registers Rusoox ’ - Ruyooot- -
RO0001

5.1.5 Error Check

1) Errorcheckdata is sentatthe endofa message to detect message errors (bit changes) in
the signal transmission process.
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2) The MEMOBUS system uses either the RTU or the ASCII mode for transmission. (See
section 5.2 Transmission Modes for details.) The method used to detect errors depends
onwhich transmission mode is selected. A cyclic redundancy check (CRC-16) is used for
the RTU mode, while a longitudinal redundancy check (LRC) is used for the ASCIll mode.

3) See chapter § MEMOBUS Messages for further details on these detection methods.
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5.1.5 Error Check cont,

5.2 TransmiSsion'Modes‘

f This section describes the RTU and ASCII modes used in the MEMOBUS system.

Description

1) Either the Rémote Terminal Unit (RTU) mode or American National Standard Code for
Information Interchange (ASCII) mode can be selected in the MEMOBUS system by set-
ting the transmission mode in the transmission parameters.

2) The transmission mode used depends mainly on the processing capacity (speed) of the
master. In other words, the RTU mode is used when the transmission processing speed
of the master is relatively fast, and the ASCil mode is used when the transmission speed
of the master is relatively slow. '

3) The procedure for sending signals is identical for both modes, but there are differences
between the modes. For one, the ASCIl mode reguires message start and end marks.
For another, data is sent and received in the RTU mode in an 8-bit decimal format, while
the same data sent and received in the ASCH mode requires two ASCH 7-bit characters.
The error detection method is also different for the two modes. Table 5.3 shows the differ-
ences between the RTU and ASCII modes.

Table 5.3 Differences Between the RTU and ASCIl| Modes

item RTU mode ASCIl mode
Data Length 8 bits (decimal) 7 bits (ASCHI)
Message Start Mark | Not required : (Colon}
Message End Mark | Not required CR LF (Carriage retumn, line feed)
Message Length N ' 2N+ 1
Data Time Interval | 24 bits period or less Less than 1 second
Error Detection CRC-16 (Cydlic redundancy check) L’I?e(;g_ongitudinal redundancy

c

-Note When sending a query message from the master, do notinsert a longer time interval between
data comprising a single message than the time intervals listed in Table 5.3. With a time inter-
val longer than that stipulated, the slave is unable 1o recognize the end of a query message,
and cannot properly accept the message.
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5.3 Slave Response

This section describes individual response messages for both normal and error
operations as well as no response situations.

5.3.1  Destriplion ... e e 5-7
5.3.2 Response Message in Normal Operation .................ooiinnnt 5-7
5.3.3 Response Messages Under Error Conditions .................. 000t 5-7

5.34 NOREGSDONSE ..ottt ittt iaiiaranas it eneanaas 5-8

5.3.1 Description

1) Aslave that receives a query message from the master stores the message inthe receive
buffer until an error check is performed. If the results of the check are normal, the query
message in the receive buffer is transferred to a buffer from which the message will be
executed.

Ifthere is an error in the query message, then the query message is ignored, and the ERR
indicator will tight up to show the type of error.

2) The slave checks the execution buffer at the end of a scan, and decodes and executes
the contents of the buffer if a valid query message is present there. Then the slave pre-
pares and senhds a response message to the master.

5.3.2 Response Message in Normal Operation

1) ifthere is no problem with the query message, the slave prepares and sends a response
message appropriate for the respective query.

2) The contents of response messages vary with the respective query message.

3) See chapter 6 MEMOBUS Messages for further details on response messages.

5.3.3 Response Messages Under Error Conditions

1) If there is a logic problem (such as a non-existent function code) with the contents of a
query message, then the slave prepares and sends a response message like that shown
in Figure 5.2 without actually executing the guery message.

Slave address

i Function code

Error code

Error check

Figure 5.2 Response Message to an Erroneous Query Message
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5.3.4 No Response

5.3.4

2) The response message in Figure 5.2 is comprised of the slave address, function code,

error code, and error check. The slave address is the same as the query message slave
address and the function code has a 1 in the most significant bit position. Error codes are
listed in Table 5.4.

Table 5.4 Error Codes

Error code ' Meaning

014 incorrect function code (non-existent function code).

024 Incorrect coil, input relay, or register number {oulside the range).
03y Incorrect coil, input relay, or register count (outside the range).

3) The master checks the most significant bit position of the function ¢code in the guery mes-

sage in order to determine whether the query message sent was properly executed or
not. In an error condition, the master can get details about the error from the error code
that follows. )

No Response .

1) Slaves ignore the query message and will not return a response message in any of the

following situations:

. Transmissioﬁ barameters do nét match.

» Slave addrgs;s does not match.

= A transmission error due to noise or other factors is detected in the query message.

» The time interval between data comprising a single message is longer than stipulated.

» The result of the error check does not agree with the received data.

2) If a 0 is specified in a function that can specify 0 for the slave address, then all slaves

execute the function, but no slave returns a response message.

3) Be sure to equip the master with a timer for monitdring response messages. if aresponse

message is not returned within the time limit on the timer after a query message requiring
a response message is sent, then some error has occurred. If this should happen, retry
the message again. Set the time limit for the timer between 3 and 5 seconds.

The time limit on the timer for monitoring response messages is usually 3 to 5 seconds.
However, after starting the CPU, the station will be unable to response for 15 seconds
max. Considering this, it is recommended to set the timer to 20 seconds. Referto 5) for
details.
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4) If aresponse message from the slave is disrupted by factors like those listed above, then
the master will not receive a proper response message, and a transmission error is gen-
erated. The query message must be retried when the master detects a transmission er-
rot.

5) Set the time limit on the timer for monitoring response messages according to the follow-
ing conditions:

« Allow 5 seconds if the master judges that an error exists in the response message from
the slave

» Allow 20 seconds if the master cannot judge that an error exists in the response mes-
sage from the slave

a) The foliowing diagram explains the time limit on the timer for monitoring response

messages.
Timer for monitoring
Fesponse messages
{5 sec.}
Master =r’
4
ny @ @) @, G @& M) ®
I
Jv | v
Slave =
Normal Slave Internal processing

(1) The master sends a query message to a slave.
(2) The siave sends a response message for the query message.
{3) The master sends another query message to the slave.

{4y The slave cannot send ancther response message to the master within 5 se-
conds because of the no—response time imposed by the starting up of the CPU.

(5) The master resends the query message to the slave after the timer has reached
the time limit.

(8) The slave sends a response message for the query message (3) to the master.
{7) The master sends a third query message to the slave.

(8) The slave sends a response message for the query message (5} to the master.
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b . I e
5.3.4 No Response cont. :

I aresponse message is delayed because of the no—response time imposed the starting
up of the CPU, the response message does not correspond to the query message. Tc
avoid such problems, consider the foliowing to decide the time limit on the timer for moni:
toring response messages.

« The master can judge whether the response message (8) is for the query message (5!
or (7) in the example.

)

The master ignores the response message (8), and waits for the response message
forthe query message (7). And s0, the master executes the next processing correctly.
Inthis case, setthe time limit on the timer to 5 seconds because a processing time of 3
to 5 seconds is required when the CPU module is in running.

» The mastercannotjudge if the response message (8) is for the query message (5) or (7)
inthe example.

)

A malfunction occurs in the MEMOBUS communications system. Setthetime limiton
the timer for monitoring the response message to 20 seconds, because 15 seconds
are required to start up the CPU.
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5.4 Signal Transmission Times

This section gives details on time requirements for sending signals between masters
and slaves.

541 Descriplion . ... e e i e e 5-9
5.42 Time RequirementforEachBlock ............ ... it 5-9

5.4.1 Description

1) The time requirements for sending signals between a master and a slave in the MEMO-
BUS system are calculated based on the items listed below:

+ Transmission processing time of the master for query messages.
« Delay time of the modem on the master side.

» Transmission time of the query message.

» Processing time of the slave.

+ Delay time of the modem on the slave side.

» Transmission time of the response message.

» Processing time of the master for response messages.

2} Inorder to calcutate the total time requirement when multiple slaves are connected to the
port of one master, calculate the time requirement for each individual stave, and then add
them all together.

The above items are explained in more detail next.

5.4.2 Time Requirement for Each Block

1) Transmission Processing Time of the Master for Query Messages

a} Thisisthetimethatittakes a master, such as a computer, to prepare aquery message
at the MEMOBUS port.

b} The time depends on the processing time of the respective master. With a PLC mas-
tet, the time depends on the scan time of the MEMOCON, and is normally one scan.
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5.4.2 Time Requirement for Each Block cont.

2) Delay Time of the Modem on the Master Side

a) This is the time that it takes the modem on the master side to get back a clear to sen
(CTS) signai once the request to send (RTS) signal is received from the master.

b) With a Yaskawa J2078 Modem, the time can generally be ignored because it is les
than 5 ms. There is no delay time if modems are not used.

3) Transmission Time of the Query Message

a) This is the time that it takes the communications port of the master to send the quer
message. ‘

b} The time depends onthe length of the query message and the baud rate, and is calcu
lated using the equation below.

Transmission _ N©. of characters in the query message x the No, of bits per character x 1000
time - Baud rate

{ms

¢) The number of bits per character is the number of data bits (8 or 7) plus the number ¢
start bits (1), the number of stop bits (1 or 2), and the number of parity bits (1 or 0)

4) Processing Time of the Slave

a) Thisisthetime thatittakes for a slave to process the message once a query messagy
is received from the master, and then to prepare a response message to the master a
the MEMOBUS port.

b) The time is related to the MEMOCON scan time, the number of items, such as the
coils or registers specified in the query message, and the number of items that can be
processed in one scan by the MEMOCON.

¢) Since all functions can be processed in one scan with the GL120, GL130, and Micro
the time is one scan for these PLCs.

5) Delay Time of the Modem on the Slave Side

a) Thisisthe time that it takes for the modem on the slave side to get back a clearto senc
{CTS) signal once the reguest to send (RTS) signal is received from the slave.

b) With a Yaskawa J2078 Modem, the time can generally be ignored because it is less
than 5 ms.

¢) There is no delay time if modems are not used.
6) Transmission Time of the Response Message

a) Thisisthe time that it takes the communications port of the slave to send the response
message. The time is calculated with the same equation used for query messages.

Transmission_ No. of characters in the response message x the No. of bits per character x 1000

time {ms)

Baud rate

b) Herethe number of bits per character is the number of data bits (8 or 7) plus the num.-
ber of start bits (1), the number of stop bits (1 or 2), and the number of parity bits (1 or
0). ' ' -
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7) Processing Time of the Master for Response Messages

a) This is the time that it takes a master, such as a computer, to process the response
message once it is received from the slave.

b) The time depends on the processing time of the respective master.

¢} With a PLC master, the time depends on the scan time of the MEMOCON, and is nor-
mally one or two scans.
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This chapter describes the MEMOBUS message configuration foreach func-
tion in the RTU and ASCII transmission modes.

6.1 Message Configurations for RTU Mode ..... 63

6.2 Basic RTU Mode Functions ......c..vcce.. 6-6

6.21 ReadingCoilStatus ................ccoeunann. 6-6
6.2.2  Reading the Status of SpecificCoils ............... &7
6.23  Modifying Statusof a Single Coil ................. 68
6.2.4  Modifying Status of Multiple Coils ,............... 6-10
6.2.5 Reading InputRelay Status ...................... 6-11
6.2.6  Reading Input Register Contents ..._.............. 6-13
6.2.7  Reading Holding RegisterContents . .. . ............ 6-14
6.2.8  Writing to a Single Holding Register . . . .. .......... 6-16
6.29  Writing to Multiple Holding Registers ............. 6-17
6.2.10 Writing a Mask to Holding Registers .. ............. 6-19
6.2.11 Reading/Writing to Multiple Holding Registers ...... 6-20

6.3 RTU Mode Expansion Functions ........... 6-23

63.1 ReadingLinkCoilStatus ........................ 6-23
6.3.2  Modifying Status of a Single Link Coit ............. 6-24
6.3.3  Modifying Status of Multiple Link Coils ............ 6-25
6.34  Reading Link Register Contents . ... .. .......... 6-27
6.3.5  Writing to a Single Link Register ................. 6-29
6.3.6  Writing to Multiple Link Registers ................ 6-30
6.3.7  Reading Constant Register Contents ............... : 6-31
6.3.8  Writing to a Single Constant Register .............. 6-33
6.3.9  Writing to Multiple Constant Registers ............. 6-34
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6.1 Message Configurations for RTU Mode
_

6.1 Message Configurations for RTU Mode

. § This section provides a general description of RTU mode configurations.

Message Conﬁguration

1) Figure 6.1 shows the message configuration for the RTU mode.

-— 8 bits e
Stave address } Slave address no.
Function code Code specifying
S the tunction
- Data ~ > Length varies with
fhe function
CRC-16 (Most significant)
> Ermor check
CRC-16 (Least significant)
o

Figure 6.1 RTU Mode Message Configuration
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2) The number of coils and registers handled by a single message is limited in each func:
tion. The maximum numbers of units that can be handled in a single message are givenir
Table 6.1.

Table 6.1 Maximum Number of Units Handled in a Single Message in RTU Mode

Function Function | Maximum no. of units handled
code in a single message
. GL120, GL130 Micro

Basic Read coil status 01y 2,000 1024/1536 *5
functions  'Read Status of specific coils 07 8 8

Modify status of a single coil 054 1 1

Medify status of multiple coils OFy 800 800

Read input relay status 02y 2,000 256/512 *5

Read input register contents 04y 125 32/48 *5

Read holding register contents 03y 125 125

Write to a single holding register 064 1 1

Write to multiple holding registers 104 100 100

Write a mask to the holding register | 16y 1 1

Read and wtite to multiple holding 17H 255 =2 255 *2

registers
Expansion | Read link coil status 124 2,000 -
functions  Figodity status of a single fink coil 19y 1 _

Maodify status of multiple link coils 1Dy - 800 -

Read [ink register contents 154 125 -

Write to a single link register 1By 1 -

Wirite fo muttiple link registers 1Fy 100 -

Read constant register contents 134 125 -

Write to a single constant register 1AH 1 -

Wirite to multiple constant registers 1EH 100 -
Special Loopback test 084 *1 1
functions  'Read event counter 0By *1 *1

Read communications status 0Ch *1 1

Read equipment status 1y -1 *1

Read FIFO register contents 184 31 31

Read special reference status 21y *3 -

Modify special reference status 221 =4 -
1 See the items for each function. -
*2 Read 125 and write 100.
*3 1,984 coil types and 124 registers.
4 800 coil types and 100 registers.
*5 Varies with the model of Micro.

3) The GL120, GL130, and Micro process all these functions in one scan.

4) The message length varies with data length, and the data length and contents vary with
the applicable function.

5) The message length for various types of equipment is given in Table 6.2.
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Table 6.2 Message Length of Functions in RTU Mode

Function Code Query message Response message
Minimum Maximum Minimum Maximum
GL120 | Micro | GL120 | Micro | GL120 | Micro | GL120 | Micro
GL130 GL130 GL130 GL130
Basic Read coil status 01y |8 8 8 8 6 8 255 133/197*!
functions  I'Reaq status of specific colls |07y |14 4 4 4 5 5 5 5
Modify status of a single coil (054 8 8 8 8 8 8 8 8
Modify status of multiple OFy |10 10 109 109 (8 8 8 8
coils y
Read input relay status 02y |8 8 8 8 6 6 255 37/69*1
Read input register contents |04, |8 8 8 8 7 7 255 137
Read holding register 034 |8 8 8 8 7 7 255 255
contents
Write to a single holding 064 |8 8 8 8 8 8 8 8
register
Write to multipte holding 104 |11 11 - {209 209 8 8 8 8
registers
Write a mask to the holding | 164 |10 10 10 10 i0 10 10 10
register
Read and write to multiple 174 15 15 213 213 7 7 255 255
holding registers
Expansion | Read link coil status 124 |8 - 8 - 6 - 255 -
functions  'odify status of a single ink | 19 | 8 - ) - 8 - 8 -
coil
Modily status of multiple link | 1Dy {10 - 109 - 8 - 8 -
coils
Read link register contents 154 |8 - 8 - 7 - 255 -
Write to a single link register [1By |8 - 8 - 8 - 8 -
Write to multiple link 1Fa |1 - 209 - 8 - 8 -
registers
Read constant register 134 |8 - 8 - 7 - 255 -
contents
Write to a single constant 1Ay |8 - 8 - 8 - 8 -
register
White to multiple constant 1Ey [N - 209 - 8 - 8 -
registers
Spec_ial Loopback test 08y |8 8 8 8 8 8 8 8
functions  "Read event counter 0By {4 4 4 4 8 8 8 8
Read communications status [0Cy |4 4 4 4 75 75 75 75
Read equipment status 11y |4 4 4 4 14 14 14 14
Read FIFO register contents | 18y |6 6 6 6 7 7 67 67
Read special reference 21y {9 - 9 - 7 - 254 -
status
Modify special reference 22y (12 - 210 - 9 - 9 -
status
"1 Varies with model of Micro.
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6.2.1 Reading Coil Status

6.2 Basic RTU Mode Functions

This section describes basic RTU mode functions in the MEMOBUS system.

6.21 ReadingCoil Status ....... ...ttt )

6.2.2 Reading the Status of SpecificCoils ............ .. ociiiiiiiit,
6.2.3 Modifying StatusofaSingle Coll ..........coiiviiiiiiiiniia...
6.2.4 Modifying Status of Multiple Coils ... ... ... ... i,
6.25 ReadinginputRelayStatus...... ... .. ... i i i .
6.2.6 ReadinginputRegisterContents .......oivrriiiiiiiiiiiiiiieie

6.2.7 Reading Holding Register Contents . ....... ... ... ... . ot
6.2.8 Writing to a Single Holding Register ...............cc.ov.cunnn. e
6.2.9 Writing to Multiple Holding Registers ... .... U [ e
6.2.10 Writinga Maskto Holding Registers ......... .ot
6.2.11 Reading/Writing to Multiple Holding Registers . .................. s

6.2.1 Reading Coil Status

4EXAMPLEp

1) Function

The status of a series of coils is read starting from a specified coil number up to the num-
ber of coils specified. The stave organizes data for the status of groups of 8 coils in nu-
merical order, and retums a response message. If the number of coils is a muitiple of 8,
then the MSB of the last data represents the status of the last coil. If the number of coils is
not a multiple of 8, then the unused bits in the last data on the MSB side all become ze-

roes.

» Function code: 01y.

» No. of units handled by a single message: 2,000 for GL120 or GL130; 2,000 for Micro.

2) Example Message

In this example, the status is read for a total of 37 coils numbered 000020 to 000056

(00020 to 00056 for Micros) from slave 2.

Query Message
Slave address 024
Function code . Oty
Start no. MSB 004
- LSB : 134
No. of Units MSB 00y
LSB 25 } 1 to 2,000
CRC-16 MSB 0Cy )
LSB 274
"Note Start No. :
First coil number for GL120 or GL130: 000001

First coil number for Micro: ) 00001
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Data Read Order and Meaning
MSB LSB
Status of first 8 coils \
Shows the status of the first coil
1: ON
_ 0:OFF

"

Status of last 8 coils

Response Message (Normal Operation)

Slave address 02y
Function code 01y
No. of data 054 | } (N+7)/8 (see note)
Status of first 8 coils CDy
Status of next 8 coils 6By
Status of next 8 coils B2y
Status of next 8 coils OEn
Status of next 8 coils 1By
CRC-16 MSB 04y
LSB FFy

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

Response Message (Error Operation)

Slave address 024
Function code +804 81y
Error code 03y
CRC-16 MSB FOu

LSB . 51y

6.2.2 Reading the Status of Specific Coils

1) Function

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

¢ Function code: 07y.
» Maximum no. of units handled by a single message: 8 for GL120 or GL130: 8 for Micro.
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. 6.2.3 Modifying Status of a Single Coil

2) Example Message

In this example, the status is read for specified coils numbered 000001 to 000008 (00001
to 00008 for the Micro) from slave 1.

4EXAMPLEp Query Message

Slave address 01
Function code 074
CRC-16 MSB 41y

LSB E2y

Data Read Order and Meaning

MSB

1: ON
- 0: OFF

Response Message (Normal Operation)

T—- Status of coil 000001 for GL120 or GL130 or 00001 for Micro

Status of coil 000008 for GL120 or GL1 30, or 00008 for Micro

Slave address o1y
Function code 07n
Status of 8 coils 03y
CRC-16. _ MSB 62y
‘ LsSB 31y

Response Message (Error Operation)
Slave address 01y
Function code + 80y 871
Error code 034
CRC-16 MSB - 03y
LSB Fly

6.2.3 Modifying Status of a Single Coil

1) Function -

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

s Function code: 054.
» Maximum no. of units handled by a single rﬁessage: 1 for GL120 or GL130; 1 for Micro.
2) Example Message

In this example, the status is modified for slave 3 coil 000173 (00173 for the Micro) (173 =
ADp)

4EXAMPLE p» Query Message

Slave address 034
Function code 054
Specified no. MSB 00y
LSB ACh
Specified status MSB FFy FFOO: ON
LSB 004 0000y OFF
CRC-186 MSB 4Dy
LSB F9y

Note Specified No.
Coil no. for GL120 or GL130: 000001
Coil no. for Micro: 00001

Response Message (Normal Operation)

Slave address 03y
Function code 05
Specified no. MSB 00y
LSB ACy

Specified status MSB FFy
: LSB 00y

CRC-16 MSB 4Dy
LSB F9y

Response Message (Error Operation)

Slave address 034
Function code +80y 85y
Error code 034
CRC-16 MSB A3y

LSB 514

Note (1) Ifthe slave address is set to 0, al! slaves will execute the instruction, however no slave
will return a response message after executing the instruction. Make sure that the
master reads the coil status once again in order to confirm that the instruction was
executed.

{2) The coil that you wish to modify should always be set in the Disable mode. The instruc-
tion can be executed in the Enable mode, but be very careful because the coil status
may be overwritten despite the intemal logic decoding results,
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6.2.4 Modifying Status of Multiple Coils

6.2.4 Modifying Status of Multiple Coils

1) Function

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

. Fuhction code: OF .

. Maxlmum no. of units handled by a single message: 800 for GL120 or GL130; 800 fo
Mlcro

2) Example Message

In this example, the status is modified for a total of 10 coils numbered 000020 to 00002¢
(00020 to 00029 for the Micro) in stave 1 (20 = 14y, 10 = 0Ay).

4EXAMPLEp Query Message

Slave address - 01y
Function code . OFy4
Startno. : | MSB 004
' LSB 13y
No. of units MSB 00y
LSB- 0Ay } 1 to 800

No. of data’ _ 024 | } (N+7)/8 {see note a)
Specified data for first 8 coils . : 00y
Specified data for next 8 coils 00y
CRC-16 _ MSB | E7q
: . [LsB - | By

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

(b) Start No.
First coil number for GL120 or GL130: 000001

First coil number for Micro: 00001
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Specified Data Order and Meaning
MSB LsB

Specified data for first 8 coils \

Specifies status of the first coil
1: ON
. 0:OFF

-

Specified data for last 8 coils

Response Message (Normal Operation)

Slave address 0y
Function code OFy
Start no. MSB 004
LSB 134
No. of units MSB 00y
LSB 0Ay
CRC-16 MSB 24y
LSB 09y

Response Message (Error Operation)

Slave address 01y
Function code +80y 8FH
Error code 03y
CRC-16 MSB 044y

LSB 31y

Note (1) If the slave address is set {0 0, all slaves will execute the instruction, however no slave
will return a response message after executing the instruction. Make sure that the
master reads the coil status once again in order to confirm that the instruction was
executed. The coil that you wish to modify shouid always be set in the Disable mode.

(2) The instruction can be executed in the Enable mode, but be very careful because the
coil status may be overwritten despite the internal logic decoding results.

6.2.5 Reading Input Relay Status

1) Function

The status of a series of input relays is read starting from a specified input relay number
up to the number of relays specified. The slave organizes data for the status ingroups of 8
relays in numerical order, and returns a response message. If the number of relays is a
multiple of 8, then the MSB of the last data represents the status of the last relay, but if the
number of relays is not a multiple of 8, then the unused bits in the last data on the MSB
side all become zeroes.
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6.2.5 Reading Input Relay Status cont,

+ Function code: 024.

« Maximum ng. of units handled by a single message: 2,000 for GL120 or GL130; 2,000
for Micro.

2) Example Message

In this example, the status is read for a total of 22 input relays humbered 100197 to
100218 (10197 to 10218 for Micros) from slave 2 (197 = C5y, 22 = 16).

4EXAMPLEp Query Message

Slave address 02y
Function code 02y
Start no. ‘ MSB 00y

, .. |LsB Cay
No. of units MSB 00y .

_ B B 16, } 110.2,000
CRC-16 _ . . |msB ) B8y '
. |LSB 0A4 -
Note Start No. .
First input relay number for GL120 or GL130: 100001

First input relay number for Micro: 10001

Data Read Order and Meaning
MSB ) ’ LSB

Status of first 8 input relays \

‘Shows the status of the first input relay
1: ON
_ C:OFF

' Status of last 8 input relays

Response Message (Normal Operation)

Slave address 02y

Function code . 024

No. of data , 03y | F (N+7)/8 (see note)
Status of first 8 input relays ACH ’

Status of next 8 input relays DBy

Status of next 8 input relays ' 35y

CRC-16 - © |MSB - 22y

LSB BBy

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

Slave Address 02y
Function code +80H 82y
Error code 034
CRC-16 MsB FOy

LSB Aly

6.2.6 Reading Input Register Contents

1) Function

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

» Function code: 04y,.

« Maximum no. of units handied by a single message: 125 for GL120 or GL130: 125 for
Micro.

2) Example Message

In this example, the contents are read for slave 21 input register 300009 (30009 for Mi-
cros) (21 = 15y).

4EXAMPLEp Query Message

Slave address 154
Function code : 04y
Start no. MSB 00y
LSB 084
No. of units MSB 00y }
LSB o1r 1to 125
CRC-16 MSB B3y
LSB 1CH

Note Start No.
First input register number for GL120 or GL130: 300001
First input register number for Micro: 30001
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6.2.7 Reading Holding Register Contents

Data Read Order and Meaning
MSB L LSB

Most significant 8-bit data for the
first input register

Least significant 8-bit data for the
first input register - )

Most significant 8-bit data for the
last input register

Least significant 8-bit data for the
last input register - :

Response Méssage {Normal Operation)

Siave address 154
Function code 04y,
No.ofdata . _ 024 } No. of input registers x 2
Input register contents MSB 05y
LSB 394
CRC-16 ‘ MSB 4Ay
LSB 714

Response Méséage (Error Operation)

Slave address 154
Function code +804 ’ 84y
Error code . 03y
CRC-16 ) MSB 43y

LSB 05y

6.2.7 Reading Holding Register Contents
1) Function

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

» Function code: 034.

» Maximum no. of units handled by a single message: 125 for GL120 or GL130; 125 for
Micro.
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2) Example Message

6.2 Basic RTU Mode Functions

in this example, the contents are read for a total of three holding registers numbered
400108 to 400110 {40108 to 40110 for Micros) from slave 2 (108 = 6Cy).

Query Message
Slave address 02y
Function code 034
Start no. MSB 00y
. LSB 6By
No. of units MSB 00y
LSB 03y
CRC-16 MSB 74y
' LSB 24y

Note Start No.

} 1to125

First holding register number for GL120 or GL130: 400001

First holding register number for Micro:

Data Read Order and Meaning
MSB LS8

Most significant 8-bit data for the
first holding register

Least significant 8-bit data for the
first holding register

1t
[N

Most significant B-bit data for the
last holding register

Least significant 8-bit data for the
last holding register

Response Message (Normal Operation)

Slave address 024
Function code 034
No. of data 064
First holding register contents | MSB 024
LSB 2By
Next holding register contents | MSB 00y
LSB 00y
Next holding register contents | MSB 00y
LSB 634
CRC-16 MSB 504
LSB 48y
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6.2.8 Writing to a Single Holding Register ’

Response Message (Error Operation)

Slave address ' 02y
Function code +80y | 83y
Error code ' 03y
CRC-16 MSB Fly

LSB 31y

6.2.8 Writing to a Single Holding Register

1) Function

Specified data is written to a specified holding register. The master splits and organizes
the write data into the most significant 8 bits and the least significant 8 bits, and ther
sends a query message.

* Function code: 064
» Maximum no. of units handled by a single message: 1 for GL120 or GL130; 1 for Micro.
2) Example Message

Inthis example, the master writes to slave § holding register 400136 (40136 for the Micro)
(136 = 88y)

<EXAMPLE p- Query Message

Slave address 054
‘Function code 06y
Specified no. MSB . 00y

LSB 87y
Write data MSB : 034 )

. B 9Ey } Write data

CRC-16 MSB B9y

LSB 3Fy

Note Specified No.
Holding register no. for GL120 or GL130: 400001 .
Holding register no. for Micro: 40001

Data Write Order and Meaning

MSB - LsBe -

Most significant 8-bit write data

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

Slave address 05y
Function code 064
Specified no. MSB 00y
LSB. 874
Write data MSB 034
LS8 9E,
CRC-16 MSB B9y
LSB 3Fy

Response Message (Error Operation)

Slave address . 05y
Function code +80y 86
Error code 034
CRC-16 MSB 434

LSB Ay

Note If the slave address is set to 0, all slaves wilt execute the instruction, however no slave will
return a response message after executing the instruction. Make sure that the master reads
the coil status once again in order to confirm that the instruction was executed.

6.2.9 Writing to Multiple Holding Registers

1) Function

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

e Function code: 104.

» Maximum no. of units handled by a single message: 100 for GL120 or GL130; 100 for
Micro.
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6.2.9 Writing to Multiple Holding Registers cont.

2) Example MessageA o

In this example, data is written to holding reglsters 400136 and 400137 (40136 and
40137 for Micros) at stave 1 (1 36 = 88).

4EXAMPLEp Query Message

Slave address R o1y
Function code - 104
Start no. . Ms8 00y
i LSB 874
No. of units MSB 00y
) (SB 021 } 1to 100
No. of data . : - D4y } No. of holding registers x 2
Data written to the first - | MSB 004 '
holding register LSB 0AH
Data written to the next MSB 01y
holding register - LSB 024 -
CRC-16 ] MSB 1A4
LSB TAY
Note Start No.
First holding register number for GL120 or GL130: 400001
First holding register number for Micro: 40001

Data Write Order and Meaning

MSB ' LSB

Most significant 8-bit write data for the
first holding registar

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

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

Least significant 8-bit write data for the
last hotding register
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Response Messége {Normal Operation)

Slave address 01y
Function code 104
Start no. MSB 00y
LSB 874

No. of units MSB 004
' LSB 02y

CRC-18 MSB - Fiy
LSB Ely

Response Message (Error Qperation)

Slave address 01y
Function code +80y 90y
Error code 03y
CRC-16 MSB 0Cy

LSB 014

Note If the slave address is set to 0, all slaves will execute the instruction, however no slave will
return a response message after executing the instruction. Make sure that the master reads
the coil status once again in order to confirm that the instruction was executed.

6.2.10 Writing a Mask to Holding Registers
1) Function
A specified bit pattern is written to the contents of a specified holding register. With an
AND mask, each bit in the holding register is ANDed with the corresponding bit in the
AND mask, and with an OR mask, each bit in the hoiding register is ORed with the corre-
sponding bit in the OR mask. The holding register is modified accordingly.
» Function code: 16y.

* Maximum no. of units handled by a single message: 1 for GL12¢ or GL130; 1 for Micro.

2) Example Message

In this example, an AND mask is written to élave 5 holding register 400136 {40136 for the
Micro) (136 = 88y).

4EXAMPLEp Query Message

Slave address 054
Function code 161
Specified no. MSB 00y
LSB 874
AND mask data MsSB 054
LSB 054
OR mask data MSB 00y
LSB 00y
CRC-18 MSB 53y
LSB 26p
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6.2.11 Reading/Writing to Multiple Holding Registers

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

Holding register no. for Micro: © 40001
Mask Data Order and Meaning
MSB LsB

Most significant 8-bit mask data -

Least significant 8-bit mask data

Response Message (Normal Operation)-

Slave address 054
Function code 16y
Specified no. MsB 00y
LSB 874

AND mask data h MSB 054
LSB 054

OR mask data MSB . 004
: LSB 00y
CRC-16 MSB 534
LSB 264

Response Message (Error Operation)

Slave address 054
Function code +80y , ’ g6y’
Emorcode . 034
CRC-16 MSB : 4Ey

' LSB 60y

6.2.11 Reading/Writing to Mﬁltiple Holding Regiéters

1) Function

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

¢ Function code: 174.

« Maximum no. of units handied by a single message: 125 read and 100 write for GL120
or GL130; and 125 read and 100 write for Micro.
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2) Example Message

in this éxamp!e, the contents are read for a total of three holding registers numbered
40010810 400110 (40108 to 40110 for Micros) from slave 2, and data is written to holding
registers 400136 and 400137 (40136 and 40137 for the Micro) (108 = 6Cy, 136 = 88y).

4EXAMPLE p Query Message

Slave address 024
Function code 174
Read start no. MSB 00y

LSB 6By
No. of read units MSB 00y

LSB 03y
Write start no. MSB 00y

LSB 874
No. of write units MSB 004

LSB 024
No. of data 04y
Wirite data to the first holding | MSB 00y
register LSB 0AR
Wirite data to the next holding | MSB 01y
register LSB 02,4
CRC-16 MSB 59y

LSB 0Ay

Note (a) Read Start No. :
First holding register number for GL120 or GL130: 400001
First holding register number for Micro:

(b) Write Start No.
First holding register number for GL120 or GL130: 400001
First holding register number for Micro:
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6.2.11 Reading/Writing to Multiple Holding Registers cont.

Data Read and Write, Order and Meaning

MSB

Ls8

first holding register .

Most significant 8-bit data for the

first holding register

Least significant 8-bit data for the

LR}

last holding register

Most significant 8-bit data for the

last holding register

Least significant 8-bit data for the

Response Message (Normal Operation)

Slave address 024
Function code 174
No. of data 06y
First holding register contents | MSB 024
LSB 2By
Next holding register contents | MSB 00y
LSB 00y
Next holding register contents | MSB 00y
‘ ' LSB 63y
CRC-16 MSB 504
LSB B7y

Response Message (Error Operation)
Slave address 02y
Function code +80y 97y
Error code 03y
CRC-16 MSB FEy
LSB 31u
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6.3 RTU Mode Expansion Functions

This section describes link coils, constant registers and other expansion functions as
well as message examples applicable to the RTU mode.

6.3.1 ReadingLinkCoilStatus .............. ... i, 6-23
6.3.2 Modifying Status of a SingleLinkCoil ..............cc.covviiiia... 6-24
6.3.3 Modifying Status of Multiple Link Colls ...................oovviin.. 6-25
6.3.4 Readinglink RegisterContents ................c.oiiiiiiiinnn... 6-27
6.3.5 Writingtoa Singiebink Register ..............ccoiiiiiiiiiinnnn... 6-29
6.3.6 Writing to Multiple Link Registers .............coviiiiiinninnnnnn., 6-30
6.3.7 Reading Constant RegisterContents ............................... 6-31
6.3.8 Writing to a Single Constant Register ....................... o ia... 6-33
6.3.2 Writing to Multiple Constant Registers ...................ccoeonin.t. 6-34

6.3.1 Reading Link Coil Status

1) Function

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

» Function code: 124
* No. of units handled by a single message: 2,000 (GL120 or GL130)

2) Example Message

In this example, the status is read for a total of 37 link coils numbered D10020 to D10056
from slave 2 (GL120 or GL130) (10020 = 2724y, 37 = 254).

4EXAMPLEp Query Message

Silave address 024
Function code 12y
Start no. MSB 274
LSB 23y
No. of units MSB 00y
TS5 25, } 1 10 2,000
CRC-16 MSB 834
LSB 5FH

Note Start No.
First link coil number.  DO0O0O1
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6.3.2 Modifving Status of a Single Link Coil

Data Read Order and Meaning
MSB 1sB

Status of first 8 link coils -

tt
L]

Status of last 8 link coils - .

Shows the status of the first link coil
1: ON
0. OFF

Response Message (Normal Operation)

Slave address 02y
Function code 124
No. of data L 05y - } {N+7)/8 (see note)
Status of first 8 link coils : CDy
Status of next 8 link coils 1 6By
Status of next 8 link coils B2y
Status of next 8 link coils i DEy
Status of next 8 link coils - | 1By
CRC-16 - MSB 7BH
1.SB FEy

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

" Response Message (Error Operation)

Slave address 02y
Function code +80y 92y
Error code 024
CRC-16 -~ - MSB 3Cy

LSB Aly

6.3.2 Modifying Status of a Single Link Coil

1} Function

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

» Function code: 194

» Maximum no. of units handled by a single message: 1 (GL120 or GL130).
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2} Example Message

In this example, the status is modified for slave 3 (GL120 or GL.130) link coil D10173
(10173 = 27BDy).

«EXAMPLEp Query Message

Slave address 03y
Function code 194
Specified no. MSB 27y
LSB BCH
Specified status MSB FFh '
H OFF with 0000
CRC-16 MSB 974
LSB 4Ay

Note Specified No.
Link coil no.:  DOQ0O1

Response Message (Normal Operation)

Slave address 034
Function code 194
Specified no. MSB 27y
LSB BCy
Specified status MSB FFy
LSB 00
CRC-16 MSB : 974
LSB 4AH

Response Message (Error Operation)

Slave address 034
Function code +804 99y
Error code 03n
CRC-16 MSB ABy

LSB 91y

Note (1) Ifthe slave address is setto 0, all slaves will execute the instruction, however no slave
will return a response message after executing the instruction. Make sure that the
master reads the link coil status once again in order to confirm that the instruction was
executed.

{2) The link coil that you wish to modify should always be set in the Disable mode. The
instruction can be executed in the Enabie mode, but be very careful because the link
coil status may be overwritten despite the internal logic decoding resuits.

6.3.3 Modifying Status of Multiple Link Coils

1) Function

The status of a series of link coils starting from a specified link coil number up to the num-
ber of coils specified is modified to a specified status (ON or OFF). The master organizes
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6.3.3 Modifying Status of Multiple Link Coils cont.

data specifying ON or OFF status for groups of 8 link coils in numerical order, and sends &
query message. lf the number of link coils is a multiple of 8, then the MSB of the last data
specifies the status of the last link coil, but if the number of link coils is not a muitiple of 8,
then unused bits are generated in the last data onthe MSB side. The unused bits, howev-
er, are ignored on the slave side.

» Function code: 1Dy,

. Maximﬁm no. of units handled by a single message: 800 (GL120 or GL.130).

2) Example Messége

In this example, the status is modified for a total of 10 link coils numbered D10020 to
D10029 at slave 1 (GL120 or GL130) (10020 = 2724y, 10 = 0AR).

4EXAMPLEp Query Message

Slave address 01y
Function code 1Dy
Start no. MSB - 274
LSB. 23y -
No. of units MSB 00y
(sB Ay }' 1 to 800
No.ofdata 024 - }- (N+7)/8 (see note b)
Specified data for first 8 link coils 00y
Specified data for next 8 link coils : 004
CRC-18 MSB 35y
LSB . BCy

Note "(a) Start No.
First link coil number:  DO0CO1

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

Data Read Order and Meaning

MSB LSB

Specified data for first 8 «— Specified Data for First 8 Link Coils
link coils _ 1: ON

0: OFF

Specified data for last 8
link coils
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6.3.4

e

Response Message (Normal Operation)

Slave address 01n
Function code 1Dy
Start no. MSB 274
LSB 234
No. of units MSB 004
LSB 0AH
CRC-16 MSB 96y
LSB Biy

Response Message (Error Operation)

Slave address 01y
Function code +80y 9Dy
Error code 024
CRC-18 MSB C9y

LSB 514

Note (1) Ifthe slave address is set to 0, all slaves will execute the instruction, however no slave
will return a response message after executing the instruction. Make sure that the
master reads the link coil status once again in order to confirm that the instruction was
executed. The link coil that you wish to modify should always be set in the Disable
mode.

{2) The instruction can be executed in the Enable mode, but be very carefut because the
link coil status may be overwritten despite the internal logic decoding results.

Reading Link Register Contents

1) Function

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

» Function code: 154.

 Maximum no. of units handled by a single message: 125 (GL120 or GL1 30).

2) Example Message

In this example, the contents are read for a total of three link registers numbered R10001
to R10003 from slave 2 (GL120 or GL130) (10001 = 2711y).
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6.3.4 Reading Link Register Contents cont.
4EXAMPLEp Query Message
Slave address 02y
Function code 154
Start no. ’ MSB 274
‘ ) LSB: 104 -
No. of units MSB 004
[SB 03 } 110125
CRC-16 MSB 474
LSB 4Ay
Note Start No.
First fink register number: R00001
Data Read Order and Meaning
MSB ‘ LsB
Most significant 8-bit data
for the first link register
Least significant 8-hit data for
the first link register
Most significant 8-bit data
for the last link register
Least significant 8-bit data for
the last link register -
Response Message (Normal Operation)
Slave address 024
Function code 15y
No. of data 064 } No. of link registers x 2
First link register contents MSB 124
LSB 34y
Next link register contents MSB 56y
' LSB 784
Next link register contents MSB 9An
LSB BCH
CRC-16 MSB FCy
LSB 95y
Response Message (Error Operation)
Slave address 02y
Funciion code +80y 954
Error code 03y
CRC-16 . [ MSB FFH
LSB 51y
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4EXAMPLEp

1) Funetion

6.3 RTU Mode Expansion Functions

Specified data is written to a specified link register. The master spiits and organizes the
write data into the most significant 8 bits and the least significant 8 bits, and then sends a

query message.

¢ Function code: 1By.

» Maximum no. of units handled by a single message: 1 (GL120 or GL130).

2) Example Message

In this example, the master writes to slave 5 (GL120 or GL130) link register R10136

(10136 = 2798y;).

Query Message
Slave address 05y
Function code 1BR
Specified no. MSB 274
LSB 974
Write data MSB 034
LSB 9Ey
CRC-16 MSB 5Ey
LSB 4Cy
Note Specified No,
Link register no.: R00001
Data Write Order and Meaning
MSB LS8
Most significant 8-bit
write data
Least significant 8-bit
write data
HResponse Message (Normal Operation)
Slave address 054
Function code 1Bn
Spacified no. MSB 274
LSB 974
Write data MSB 03y
LSB 9En
CRC-16 MSB 5EQ
LSB 4Cy
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6.3.6 Writing to Multiple Link Registers

Response Message (Error Operation)

Slave address 054
Function code +80y 9By
Error code 034
CRC-16 MSB 4Ay

' LSB FOu

Note If the slave address is set to 0, all slaves will execute the instruction, however no slave wil
return a response message after executing the instruction. Make sure that the master read:
the coil status once again in order to confirm that the instruction was executed.

6.3.6 Writing to Multiple Link Registers -

1) Function

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

= Function code: 1Fy."

» Maximum no. of units handled by a single message: 100 (GL120 or GL130).

2} Example Message

Inthis exémple, data is written to link registers R10136 and R10137 at slave 1 (GL120 o

GL130) (10136 = 2798y).

" 4EXAMPLEp Query Message

Slave address 01y
Function code 1Fy
Start no. : MSB 271
LSB 974
No. of units MSB 00y _
LB 024 } 1to 100
No. of data 04y } No. of link registers x 2
Data written to the first link MSB 004
register
LsSB 0Ay
Data written to the next link MSB 01y
register )
LSB 024
CRC-16 ' MSB 944
LSB B7y
Note Start No.
" First link register number: R00001
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Data Write Order and Meaning

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

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

1
t

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

Response Message (Normal Operation)

Slave address . ) Oty
Function code 1Fy
Start no. MSB 27y
LSB 97
No. of units MSB 004
LSB 024
CRC-16 MSB AEy
LSB 91y

Response Message (Error Operation)

Slave Address 01y
Function Code +80y 9Fy
Error code 02y
CRC-16 MSB C8y

LSB 31y

Note If the slave address is set to 0, all slaves will execute the instruction, however no slave will
return a response message after executing the instruction. Make sure that the master reads
the coil status once again in order to confirm that the instruction was executed.

6.3.7 Reading Constant Register Contents

1) Function
The contents of a series of constant registers is read starting from a specified constant
register number up to the number of registers specified. The slave splits the contents of
the constant register into the most significant 8 bits and the least significant 8 bits, and
then organizes the constant register data in numerical order before retumning a response
message.
» Function code: 134.

« Maximum no. of units handled by a single message: 125 (GL120 or GL130)
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6.3.7 Reading Constant Register Contents cont.

2) Example Message

in this example, the contents are read for a total of three constant registers nurnbered
700108 to 700110 from slave 2 (GL120 or GL130) (108 = 6Cpy).

«EXAMPLEp Query Message

Slave address 02y
Function code 134
Start no. MSB 00y
|LSB 6By
No. of units MSB 00H
' LSB 03y
CRC-16 MSB B5H
LSB E74

Note Start No.

. First constant register number: 700001

Data Read Order and Meariing

MSB

LSB

Most significant 8-bit data
for the first constant register

Least significant 8-bit data for
tha first constant register

tt

Most significant 8-bit data
for the last constant register

Least significant 8-bit data

for the iast constant register

Response Message (Normal Operation)

Slave address 024
Function code 134
No. of data 06y
First constant register MSB . 02y
contents - LSB 2BH
Next constant register MSB 00y
contents - LSB 00y
Next constant register MSB 00y
contents LSB 634
CRC-16 MSB 51n.
- LSB 44y
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Response Message (Error Operation)

Slave address 02y
Function code +80y 93y
Error code 034
CRC-16 MSB FCy

LSB Fiy

6.3.8 Writing to a Single Constant Register

1) Function

Specified data is written to a specified constant register. The master splits and organizes

the write data into the most significant 8 bits and the least significant 8 bits, and then
sends a query message.

s Function code:1Ay.

* Maximum no. of units handled by a single message: 1 (GL120 or GL130).

2) Example Message

In this example, the master writes to slave 5 (GL.120 or GL-130) constant register 700136
(136 = 884).

<4EXAMPLE p- Query Message

Slave address 054
Function code 1A4
Specified no. MSB 00y
LSB 874
Write data r:: gz: } Write data
CRC-16 MSB 68
LSB | FDy

Note Specified No.
Constant register no.: 700001

Data Write Order and Meaning

MSB LSB
Most significant 8-bit
write data

Least significant 8-bit
write data
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6.3.9 Writing to Multiple Constant Registers

Response Message (Normal Operation)

Slave address 054
Function code 1AH
Specified no. MSB 00y
LSB 874
Write data 1 MSB 03y
LSB 9Ey
CRC-16 - . | MSB 684
LSB FDy
Response Message (Error Operation)
Slave address 054
Function code +80y 9A,
Error code ] : 03y
CRC-16 ' MSB 4By
LSB 60y

Note If the slave address is set to 0, all slaves will execute the instruction, however no stave wil
return a response message after executing the instruction. Make sure that the master read:s
the coil status once again in order to confirm that the instruction was executed.

6.3.9 Writing to Multipie Constant Registers

1) Function

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

« Function code: 1EQ.

« Maximum no. of units handled by a single message: 100 (GL120 or GL130).

2) Example Message

In this example, data is written to constant registers 700136 and 700137 at slave 1

{GL120 or GL130} (136 = 88p).
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AEXAMPLEp

Query Message
Slave address 01y
Function code 1Ey
Start no. MSB 004
LSB 874
No. of units MSB 00y
LSB 024
No. of data 04y
Data written to the first MSB 00y
constant register
' L5B 0Ay
Data written to the next MSBE 01y
constant register
LSB 024
CRC-16 MSB 7By
LSB BFy
Note Start No.
First constant register number: 700001
Data Write Order and Meaning
MSB LSB
Most Significant 8-bit write data
for the first constant reqister
Least significant 8-bit write data
for the first constant register
Most significant 8-bit write data
for the last constant register
Least significant 8-bit write data
for the last constant reqister
Response Message (Normal Operation)
Slave address 01y
Function code 1E4
Start no. MSB 00y
LSB 874
No. of units MsB 00y
LSB 024
CRC-16 MSB 984
LSB 204
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6.3.9 Writing to Multiple Constant Registers cont.

Response Message (Error Operation)

Slave address 01y
Function code +80y 9Ey
Error code 034
CRC-16 _ MSB 08y

LSB 614

Note If the slave address is set to 0, all slaves will execute the instruction, however no slave will
return a response message after executing the instruction. Make sure that the master reads
the coil status once again in order to confirm that the instruction was executed.
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6.4 Special RTU Mode Functions

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

6.4.1 Loopback Test .......oviiiiiiii i e e 6-37
6.42 ReadingEventCounter ... ... ..ottt s 6-38
6.4.3 Reading CommunicationsStatus ................coiviiiiiinnnnn.. 6-39
6.4.4 Reading EquipmentStatus ...ttt e 6-41
6.4.5 Readingthe FIFO RegisterContents .................ccvviinvnnnn.. 6-42
6.4.6 Reading Special ReferenceStatus ................... .o ... 6-44
6.4.7 Modifying Special Reference Status ..................coviiiiiienn., 6-46

6.4.1 Loopback Test

1) Function

The slave retuns the query message unaltered as a response message. The testis used
for a signal transmission check between the master and slaves.

« Function code: 08y,.
2) Example Message

In this example, a loopback test is conducted with slave 1.

4EXAMPLE p- Query Message

Slave address 01y

Function code 08y

Test code MSB 004
LSB 004

Data MSB A5y } Any data
LSB 374

CRC-16 MSB DAy
LSB 8Dy

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

Response Message (Normal Operation)

Slave address : 01y
Function code 08y
Test code MSB 00y
LSB 00y
Data MSB ASy
LSB 374
CRC-16 MSB DAy
L.SB 8Dy
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6.4.2 Reading Event Counter

Response Message (Error Operation)

Slave address . 01y
Function code +80y 88y
Error code . ) 034
CRC-16 MSB 064

LSB 01y

6.4.2 Reading Event Counter

1) Function

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

» Function code: 0By
2) Example Message

In this example, the event counter is read from siave 1.

4EXAMPLE p Query Message

Slave address : 01y
Function code 0By
CRC-16 MSB 41y

LSB E7n

Response Message (Normal Operation)

Slave address o1y
Function code . OBy
Status MSB 00y
LSB 00y

Event countercontents . | MSB -1 00y
LSB 034

CRC-16 MSB E4y
) LSB 0Au

Note Status

FFFF: Event executing
0000y: Event completed
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Response Message (Error Operation)

Slave address 01y
Function code +80y 8By
Error code 03y
CRC-16 MSB 06y

LSB Flg

6.4.3 Reading Communications Status

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

The query message and response message configurations are given below:

Query Message
Slave address
Function code F ocy,
CRC-16 MSB
LSB

Response Message (Normal Operation)

Slave address
Function code F ocy
No. of data F a8,
Status MSB
LSB
Event counter contents MSB
LSB
Message counter contents MSB
LSB
Event log (64th byte)
Event Log (63rd byte)
Event log (1st byte)
CRC-16 MSB
LSB

Note Status
FFFFy: Event executing
00004: Event completed
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6.4.3 Reading Communications Status cont.

Response Message (Error Operation)

Slave address
Function code +80y4 }- 8Cy
Error code ]
CRC-16 . MSB
' LSB

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

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

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

Details of the Contents

a) Receive Events

Receive eror event
7 6 - 5 4 - 3 2 1 °0 :
N [ (.-
I*- LISTEN ONLY mode
Broadcast address _

Receive event

With normal reception, we get 80p.
With error reception, we get 824.

Bits 5 and 6 are set depending on the mode.

b) Transmit Events

l— MEMOBUS errorcode 1,2, 3

MEMOBUS error code 4
MEMOBUS error code 5, 6
MEMOBUS error code Other

Transmit event

Bits 0 to 3 are set for a MEMOBUS error reésponse.

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

1) Function

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

» Function code: 11.

The guery message and response message configurations are shown below:

Query Message
Slave address
Function code F 11y
Error code
CRC-16 MSB
LSB

Response Message (Normal Operation)

Slave address
Function code F 1y
No. of data 094
ID contents %: 10y (GL120 or GL130)
LED status - FFy: ON (CPU RUN)
Memory capacity 1 004: OFF (CPU STOP)
Memory capacity 2
No. of segments
Equipment status contents MSB
LSB
Stop status contents MSB
LSB
CRC-16 MSsB
.SB
Response Message (Error Operation)
Slave address
Function code +80y } 91y
CRC-16 MSB
LSB

2) The individual responses during normal operation are given below:
¢ D is the type of slave.

» LED status is the status of the RUN indicator of the slave.
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6.4.5 Reading the FIFO Register Contents

» Memory capacity 1 is the total capacity of user and system memory.

» Memory capacity 2 is the status memory capacity.

¢ Number of'segménts is the number of segment;s allotted to the ladder program.
+ Machine and équipment status are various types of MEMOCON status.

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

6.4.5 Reading the FIFO Register Contents

1) Function

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

AX XXX X c The number of holding registers
indicated by the contents from
430000 to 43000 + C.

AX X XXX +1

4 X XXX +C

The slave splits the contents of the FIFO register into the most significant 8 bits and the
least significant 8 bits, and then organizes the data in numerical order before returning a
response message.

¢ Function code: 184.

* Maximum no. of units handled by a single message: 31 for GL120 or GL1 30; 31 for Mi-
cro. '

2) Example Message

In this example, the contents are read for a total of three holding registers used as a FIFO.
The holding registers are 400108 to 400110 (40108 to 40110 for Micros) at slave 2. Two
FIFO registers are stored in holding register 400108 (40108 for Micros) (108 = 6Cp).
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L _________________________________________ e S

4EXAMPLE p Query Message

Slave address 02y
Function code 184
Start no. MSB 00y
LSB 6By
CRC-16 MSB Coy
LSB 74H

Note Start No.

First holding register number: 400001 (GL120 or GL130)
First holding register number for Micro: 40001

Data Read Order and Meaning

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

L.east significant 8-bit data for
the first hokding register

i

Most significant 8-bit data

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

Response Message (Normal Operation)

Stave address 024
Function code 184
No. of data 06y } No. of holding registers x 2
First holding register contents | MSB 00y
LSB 02y
Next holding register contents | MSB 00y
LSB 00y
Next holding register contents | MSB 00y
LSB 63y
CRC-18 MSB 4Cy
LSB D3y

Response Message (Error Operation)

Slave address 02y
Function code +804 98y
Error code 034
CRC-16 MSB FBy

LSB ' Cily
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6.4.6 Reading Special Reference Status

6.4.6 Reading Special Reference Status

1} Function

The status of motion control-related relays and coiis of slaves are read.

« Function code: 21 H-

« No. of units handled by a single message: Digital 256 (GL120 or GL130).

The query message and response message configurations are shown below:

Query Message

Slave address

Function code

} 214

Sub function code

} 110 1,284

Start no. MSB
LSB

No. of units MSB
LSB

CRC-16 MSB
‘ LSB

Note (a)} Sub Function Code

01H: MC coil

024: MC control coll

03y: MC relay

04: MC control relay
054: MC code relay |

(b) Start No.

First MC coil number:

“Y00001

First MC control coil number: Q00001

First MC relay number: X00001
First MC control relay number: P00001
First MC code relay number:  M0O00O1

Data Read Order and Meaning

MSB

LSB

Status of first 8 coils

© Status of last 8 coils

ﬁ

Shows the status of the first coil
1: ON
0: OFF
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Response Message (Normal Operation)

6.4 Special RTU Mode Functions

Slave address

Function code

}21H

Sub Function code

No. of data

F (N+7)/8 (see note)

Status of first 8 coils

Status of next 8 coils

Status of last 8 coils

CRC-16 MSB

LSB

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

Response Message (Error Operation)

Slave address

Function code +80y

T Aty

Error code

CRC-16 MsB

LSB
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6.4.7 Modifying Special Reference Status

6.4.7 Modifying Special Reference Status

1) Function

The status of the motion E:ont_rol—related coils of slaves are changed.

» Function code: 22y,

- « No. of units handled by a single message: Digital 256 (GL120 or GL.130).

The query message and response message configurations are shown below:

Query Message

Slave address

Function code

Sub Function code

Start no. MSB
LSB
No. of units MSB
LSB
No. of data
Specified data for first 8 coils
Specified data for next 8 coils
.
[ ]
[
Specified data for last 8 coils
CRC-16 ‘| MSB
LSB

22

}110800 :

}- {N+7)/8 (see note a)

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

{b) Sub Function Code
01y MC coil
024:  MC control coil

(c) Start No.
First MC coil number:

First MC control coil number:
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Specified Data Order and Meaning

‘j

- Specifies status of the first coil
- 1: ON
0: OFF

MSB LsB

Specified data for first 8 coils

LR

Specified data for last 8 coils

Response Message (Normal Operation)

Slave address
Function code ' F 22,
Sub function code
Start no. MSB
LSB
No. of units MSB
LSB
CRC-18 MSB
LSB

Response Message (Error Operation)

Slave address
Function code +80 }- A2y
Error code
CRC-16 MSB
LSB

Note (1) If the slave address is set to 0, all slaves will execute the instruction, however no slave
will returmn a response message after executing the instruction. Make sure that the

master reads the link coil status once again in order to confirm that the instruction was
executed.

(2) The link coil that you wish to modify should always be set in the Disable mode. The
instruction can be executed in the Enable mode, but be very careful because the relay
(coil) status may be overwritten despite the intemal logic decoding results.
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6.5.1 CRC-16 Calculations

6.5 Example Communications Program for the RTU Mode

This section describes the method used to calculate CRC-16 and also provides an
example communications program for the RTU mode.

6.5.1 CRC-16.Calculations ................c.ceeuenn.. IO 6-48
6.5.2 Communications Program Example .......... e asaiaieeeeaaaaaas 6-51

| 6.5.1 CRC-16 Calculations

1} CRC-16 (cyclic redundancy check-16) refers to a checking method that connects all
message blocks (up 1o the last data from a slave address) in series as shown in Figure
6.2, and divides that data by a preset 17-bit decimal number (1. 1000 0000 0000 0101) to
get a 16-bit remainder. ' ’

8 bits |

I
[ “l
MSB _ LSB (Becomes the MSB when caiculating CRC-16)
,—- Slave Address
MSB - LSB
— . Function Code —
MSB ¢ LSB
_— ° FirstData =
MSB -— -
LSB I
Last Data

Figure 6.2 CRC-16 Calculation Data

Note (1) Theinitial setting when calcutating CRC-16 is very often 0, but for the MEMOBUS sys-
tem set the initial setting to —1 (16 bits all set to 1).

(2) Use the LSB of the slave address for the MSB, and use the MSB of the last data for the
LSB when calculating CRC-16. )

(3) Calculate CRC-16 for the response message from the slave, and compare that resuit
with the CRC-16 in the response message.
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2) Method for Calculating CRC-16
Calculate CRC-16 following the below procedure:
a) Set the 16-bit remainder to all ones (initial setting).
b) Perform an Exclusive OR operation with the slave address and remainder.

c) Shiftthe result one digit to the right. Continue shifting digits until the overfiow bit to the
right becomes 1.

d) When the bit becomes 1, perform an Exclusive OR operation with the lower-place 16
bits {1000 0000 0000 0101) of the constant data defined by CRC-16.

e} After shifting to the right eight times (if the overflow bit becomes 1, perform an Exclu-
sive OR operation as explained in item d), perform an Exclusive OR operation be-
tween the next 8 bits {function code) and the results yielded to this point,

f) Repeat the same calculations until you reach the last data item.

g) Add the 16-bit calculation results starting with the most significant 8 bits (actually the
least significant} and ending with the least significant 8 bits (actually the most signifi-
cant) to align the query message.

3) Examples of CRC-16 Calculations

4EXAMPLEp Figure 6.4 shows the CRC-16 calculation process for the message examples shown in
Figure 6.3. The calculation results are aligned as shown in Figure 6.5,

0000 0010 Slave address (2)
0000 0111 Function code (7) ~

{Read a specified coil status)

Figure 6.3 Message Examples
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6.5.1 CRC-16 Calculations cont.

CRCTMP

1111

1N

1111 1111

I 0000 0010 |

1111
om
1010

Lhih]
1111
0000

111 1101
1111 1110
0000 0001

1101
0110
1010

1M1
0000
0000

1111 1111
0000 0001
0000 0001

- 1100

o110
0011
1010

1111
0111
oo
0000

111 1110
111 111
111 1119
0000 0001

1001

0100
co10
1010

0011
1001
0100
0000

111 1110
LRI R AR
1111 11
0000 0001

1000
0100
0010
1010

0100

0010
0001
0000

1111 1110
o111 1111
0011 1111
0000 0001

1000

0001

0011 110t

I 0000 0111

71000

0100
1010

0001

0000
0000

0011 1001
1001 1100

0000 0001

1110

o1
1010

0000
0000
0000

1001 1101
0100 1110

0000 0001 -

1101
0110
0110

0000
1000
0000

0100 1111
0010 Ot
0000 0001

1100
0110
0011
1010

1000
0100
0010
0000

0010 Q110
0001 0011
0000 1001
0000 0001

1001
0100
0010
0001

0010
1001
0100
0010

0000 1000
0000 0100
1000 0010
0100 0001

12
CRC-16

(LSB)

41

CRC-16
{MSB)

FDAG

o

Initiat value

EXOR result
Shift 1

EXOR result
Shift 2

EXOR result
Shift 3
Shift 4

EXOR result
Shift 5
Shift 6

" EXOR result

Shift 7

Shift 8

EXOR result
Function code
EXOR result
Shift 1

EXOR resuit
Shift 2

EXOR result
Shift 3

EXOR result
Shift 4
Shift 5

EXOR result
Shift 6
Shift 7
Shift 8

Figure 6.4 CRC-16 Calculation Process
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1000
1010
1020
1030
1040
1050
1060
1070
1080
1086
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200

1210

0000 0010 Slave address (2)
0000 0111 Function code (7)

Note The alignment for the CRC-16
0100 0001 CRC-16 {(MSB) most- and least-significant bits.

0001 0010 CRC-16 (LSB)

Figure 6.5 CRC-16 Calculation Results

Refer to the communications program example below, for an example of a program for
calculating CRC-16.

6.5.2 Communications Program Example

1) The RTU mode communications program example given below was written in BASIC
{MS-DOS version). A personal computer made by NEC (PC-98) is used as the master, a
GL120 or GL130 is used as the slave, and any number of GL120 or GL130 holding regis-
ters are read in this exampie.

2) Communications Program Example
Note Bulleted sections are simply explanations, and are not part of the programrﬁing.

‘SAVE “TX60R.BAS*,A
sfesteokokofskokokokok

¥

PRSP, PRV RN PR RN PR PR L e e )
skesge sk sk sk skok

%
.x.
%
..x.
..x..
_X_
..x.

b3

%

*MEMOBUS communications program
*MEMOCON~SC GL120==> PC-$801
*3¢ (Read registers)
x
x
3K
x
ES

Value shifted by the TXU84 program
Original N

XFEXRAEXEXXXE

Shifted value S & H

‘Communications parameters
'Baud Rate 9600

'Parity Check Provided
‘Parity Even

‘Stop Bit Length 1

‘Data Bit Length 8 (RTU Mode)

’

OPEN “COM:EB1NN” AS #1 ® Opens the RS-232C line with
the communications
parameters above.
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6.5.2 Communications Program Example cont.

1220 DIM CC(260) ,HO(130)" . . ’ ® Array statement: CC (o) =
For transmission data (byte

: units), HO (3o} = Data read
1230 3KSTART

1240 PRINT ¥kk>kRead holding register (dxxxxx)ssksksk
[END:999959]~ .

1250 -
1260 ‘Transmission data keogegasiorsioksksksioksksiokskskokskskskok:

1270 'CC(0) Device Address (1 to 247) = 1

1280 rCC(1) Function Code = 3 _(Read the holding register)

1290 ‘CC(2) Start NG. (High address) '

1300 'CC(3) Start No. (Low address)

1310 + ©C(2),CC(3) =4dxomx-400001

1320 *cC{4) Register No. (High address)

1330 ‘CC(5) Register No. (Low address)

1340 * CC(4),CC(5)=1 to 125

1350 ‘C1 CRC-16(Hi)

1360 'C2 CRC-16(Lo)

1370 ¢ i )

1380 SKINPTL T _ i A

1390 INPUT “Input the register no. 4xxxxx (939999 = End) = ~;HO @ Inputs the start write register

no., and checks input

. conformity.
However, the program ends
if the input is 999999,
1400 TIF BH0=999993! THEN CLOSE 1:END ~
-1410 IF HO>400001! OR HO>409999! THEN >KTHNl ELSE >XELS1
1420 >kTHN1 A
1430 PRINT “Input ocut of range (400001 to 409959).~

1440 GOTO >kINPUT1

1450 KELS1
146C ¢
1470 KINPUTZ2
1480 INPUT *Input the no. of registers. (1 to 125) =*:RW ¢ Inputs the no. of registers
read, and checks input
conformity.
1450 1IF RW>1 OR RW>125 OR (RW+HO-1)>409999! THEN >XTHN2 ELSE
KELS2 :
1500 >KTHN2
1510 PRINT "Beyond the register range*
1520 GOTO KINPUT2
1530 >*kELS2
1540 -
1550 'Transmission Data Configurati
on sogsrsksk : '
1560 CC(0)=1: CC(1}=3: CC{4}=0 CC(5)=RW: TD=0: ER=0 ’ ® Sets the first 6 bytes of the

query message.
1570 - DHO=HO-400001!" ~
1580 CC{2)=INT(DHC/256): CC(3)=DHO-CC(2)}3%256
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1590

1600
1610
1620

1630
1640
1650
1660
1670

1680
1690
1700

1710

1720

1730

1740
1750
1760
1770
1780

1790
1800
1810
1820
1830
1840

N=5: GOSUB  KCRCCALC

TDszn Ll
FOR I=0 TO 5
TD$=TD$+CHRS {CC(I))

NEXT I
TD§=TDS+CHRS (C1) +CHRS (C2)

’

SKMATINCOMM
Main Communication

GOSUB >KCOMMSUB
GOSUB *KRCVDATA
N=P-3:GOSUB *KCRCCALC

IF Cl< >CC{P-2) OR C2< >CC(P-1} THEN >KMAINCOMM

IF RDEF=1 THEN BEEP:PRINT;PRINT"ERROR
(ERROR CCODE:*;CC(2);™)*:PRINT

GOSUR *kPRNTDAT

GOSUB >kKSTART
Subroutine programsiKsksRskskskiskkkskkk

'

SKCRCCALC

"CRC-16
CR=&HFFFF
FOR I=0 TO N
CR=CR XOR CC({I}
FOR J=1 TO 8
CT=CR AND &H1
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® Seis the no. of transmission
data to 5 bytes, the min.
value for the subscript of the
*CRCCAL call array to 0,
and O to N for the loop.

® Generates the query
message.

» Calls up *COMMSUB.
o Calls up *RCUDATA.

® N is the value when 1is
subtracted from CRC-16
data remaining in the
response message {used
with O to N for the loop), and
it calls up *CRCCALC.

® Checks the CRC-16 code of
the response message,
redoes the check if there is
incompatibility, and sends
the query message
(*MAINCOMM)

® Displays the error code on
the CRT when transmission
is normal (RDEF = 1),

® Calls up *PRNTDAT
(received data display).

® Returmns to the initial position.

& Subroutine that calculates
CRC-16

® Set CT = 1 (overflow bit
becomes 1 with & shift to the
right) when the lowest LSB is
1, and set the processing
flag channel to 1 when the
CR is a negative number
{highest MSB is 1) to set the
highest MSB to 0
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© 6.5.2 Communications Program Example cont.

1850

1860 .
‘1870 7

1880

1890

15800
1510
1520
1930

1940
1950

1860

1870

1980
1590

2000
2010

2030
2040
2050

2060
2070

2080

IF CR<{ THEN CH=1 ELSE CH=0:GQT0O 1870
CR=CR AND &H7FFF
CR=INT(CR/2)

IF CH=1 THEN CR=CR OR &H4000

IF CT=1 THEN CR=CR XOR &HAQ01

"NEXT J
NEXT I '
IF CR<0 THEN CL=1:CR=CR AND &H7FFF ELSE CL=0
Cl=CR AND &HFF:C2=(CR AND &HFF00)/256

IF CL=1 THEN C2=C2 OR &EB80
RETURN

’

SKCOMMSUB

'‘Communication Subroutine
IF LOC(1)>0 THEN X$=INPUTS{LOC(l),1) ELSE 2000

IF LOC(1}>0 THEN X$=INPUTS${(LOC(1},1):GOTC 1590
PRINT #1,TD$; :RDEF=0

<5 THEN TD=TD+1 ELSE -2060

IF TD>100 THEN ER=ER+1 ELSE 2020
IF ER<6 THEN >KCOMMSUB
PRINT “>kskskk COMMUNICATION DOWN TIMEOUT ERROR

skikksk# : PRINT:CLOSE 1:END
RD$=INPUTS (5,1)
IF (ASC(MIDS(RDS$,2,1)AND &HS80)=&HB0 THEN >XTHN3 ELSE XELS3

SKTHN3
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e Shifts the CR bit pattemn one
bit to the right.

# Sets the highest MSB
{previously 0) in the second
bit from the MSB when CH =
1. (This shifts the highest
MSB one bit to the right.)

® Performs an XOR with A001
when the overflow bit is 1.

® Splits the CRC-16 into MSB
and LSB.

® Retums to the calt
origination point.

® Transmits the query
message and receives the
response message.

# Clears the receiving buffer
prior to transmission of the
query message if there is
data in the buffer.

¢ Query message
“transmission and normal

transmission flag (Sets
RDEF to 0.)

® Retries if there is no
response after a count of
100 since the query
message was sent.
Generates a time out error if
there is no response after 5
refries.

o Displays the time out error,
and quits the program.

o Extracts 5 bytes of data from
the receive buffer.

® |s the 8th bit of the LSB of
the 2nd data bytea 1?



2090

2100
2110

2120
2130

2140
2150

2160
2170
2180

2190
2200

2210
2220

2230
2240
2250

2260
2270
2280

22380
2300
2310

2320

RDEF=1:P=5:GOTO »* ENIF3

ELS3

NP=ASC(MIDS$ (RD$.3,1)) :RD$S=RDS$+INPUTS (NP, 1, ) : P=NP+5

ENIF3
RETURN

1

*KRCVDATA

‘Recieved Data Decomposition —---—------
FOR I=1 TO P
CC{I-1)=ASC(MIDS(RD%,I,1)

NEXT I
RETURN

’

5K PRNTDAT

CRT PRINT DATA COMPOSITION -——————
FOR I=1 TC P
HO((I-3)/2=CC(I)%k256+CC{I+1)

NEXT I
FOR I=0 TC CC(2)/2-1
PRINT HO+I;“=";HO(I)

NEXT I
PRINT
RETURN

END
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e T

¢ |fitis a 1, then transmission
is normal, the flag (RDEF)
becomes 1, and the number
of response data P becomes
5 bytes.

e If it is 0, then the remaining

number of bytes is NP, so
the NP byte data is accepted
and the number of response
data P becomes 3 + NP
bytes.

® Retums to the call
origination point.

® Subroutine that distributes
the response message to
individual bytes

® The CRC-16 of the response
message that distributes
data in accordance with the
number of data P for the
response message becomes
CC(P-1) and CC(P).

# Returns to the call
originating point.

® Subroutine that inputs
received data contents

¢ Converls received data (1
group = 2 bytes} to decimal
code.

® Displays the converted
decimal data on the CRT.

s Returns to the call
originating point.
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6.6.1 Message Configuration

6.6 - ASCIl Mode Message

This section describes the meésage configuration, individual functions, and message
examples for the ASCIl mode. ’

6.6.1 Message Configuration ....................... e 6-56

6.6.2 Query Message TransmiSSion ............ccuuuiuiireraanineeenanns 6-59
6.6.3 Receiving the Response Message ....... et e i, 6-61
6.6.4 MeSSage EXamPIe . ...ttt 6-62
6.6.5 LRBRCCaleulations ....... oo i s 6-65

6.6.1 Messagje Configuration

1) The ASCII (American National Standard Code for Information Interchange) mode is the
same as the RTU mode in terms of the order and message configuration for the slave
address, function code, data, and error check. The ASCil mode, however, differs in that if
requires message start and end marks, it converts the 8 bits in the RTU mode to two
ASCII characters (7 bits each), and it uses LRC for error detection.

2) Figure 6.6 sﬁows the message format for the ASCIl mode.

Message start mark

Slave address (MSB)

Slave address (LSB)

Function code (MSB)

Function code (LSE)

- Data

Varies by function

LRC (MSB)

Error check
LRC (LSB}

CR

Message end mark
LF

Figure 6.6 Message Format in ASCII Mode

3) MSBand LSB in Figure 6.6do nothave the same meaning as that used in the RTU mode.
In the ASCII mode, they refer to the most- and least-significant 4 bits of 8-bit data in the
RTU mode converted to respective ASCI codes (7 bits).
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4) The limitations on the number of coils and registers that can be handled by a single mes-
sage in each function are the same in the ASCIl mode as in the RTU mode. Table 6.3
shows the maximum number of units that can be handled per message in the ASCIi
mode for each function.

Table 6.3 Maximum Number of Units Handled by a Single Message in ASCIi Mode

Function Function | Maximum no. of units
code handled by a single
message
GlL120,
GL130 Micro

Basic functions | Read coil status 01y 2,000 2,000
Read status of specific coils 074 8 8

Modify status of a single coil* 054 1* 1

Modify status of multiple coils* OFy 800 * 800~

Read input relay status 024 2,000 2,000

Read input register contents 04y 125 125

Read holding register contents 03y 125 125

Write to a single holding register 064 1 1

Write to multiple holding registers 104 100 100

Write a mask to the holding register 164 1 1

Read and write to multiple holding i7h 255 255

registers (see note b) | (see note b)

Expansion Read link coil status 12y 2,000 -
functions Modify status of a single link coil” 19y, 1+ -
Modify status of multiple link coils* 10y aoco* -

Read link register contents 154 125 -

Wirite to a single link register 1By ] -

Write to multiple link registers 1Fy 100 -

Read constant register contents 13K 125 -

Write to a single constant register 1Ay 1 -

Write to multiple constant registers 1E4 100 -

Special functions | Loopback test 08y (see note a) | (see note a)
" | Read event counter 0By | (see note a) | (see note a)

Read communications status 0Ch (see note a) | (see note a}

Read equipment status 1y {see note a} | (see note a}

Read FIFO register contents 18y 31 31

Read special reference status 214 (see note ¢} -

Modify special reference status 22y (see note d) -

Note (a) See the items for each function.

(b) 125 read and 100 write.

(c) 1,984 coils and 124 registers.
(d) 800 coils and 100 registers.

5) The GL120, GL130, and Micro process these functions in one scan, except those desig-
nated in Table 6.3 with asterisks which require two scans.
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6.6.1 Message Configuration cont.

6) Just as with the RTU mode, data length and contents vary by function in the ASCIi mode
The minimum lengths for messages in the ASCII mode are given in Table 6.4. If we as
sume that the message length in the RTU mode is N, then the message length in the
ASCIl mode is 2N+1. .

Table 6.4 Message Length for Each Function in ASCIl Mode

Function . Functio Query message Response message
n code Minimum . Maximum Minimum Maximum
GL120 | Micro | GL120 | Micro | GL120 | Micro | GL120 | Micro
. . GL130 GL130 | GL130 GL130
} Bas'tq Read coil status 014 17 17 17 171 - 13 13 511 511
functions  I'Read status of 074 9 9 9 9 11 1 11 11
specific coils
Modify status of 054 17 17 17 ¢ 17 17 17 17 17
a single coil’
Modify status of OFy 21 21 219 219 17 17 17 17
multiple coils S . .
Read input 02y . 17 17 17 17 13 13 511 511
relay status '
Read input 04 17, 17 17 17 15 15 511 511
register -
contents ,
Read holding 03y 17 17 17 17 15 15 511 511
register . ; .
- contents
Write to a single 064 17 17 17 17 17 17 17 17
holding register : .
Write to multiple 108 23 23 419 419 17 17 17 17
holding
registers _
Write a mask to 164 21 21" 21 21 21 21 21 21
the holding - .
register
Read and write 17y 31 31 427 427 15 15 51 511
to multiple
holding
registers
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Function Functio Query message Response message
n code Minimum Maximum Minimum Maximum
GL120 | Micro | GL120 | Micro | GL120 | Micro | GL120 | Micro
| GL130 GL130 GL130 GL130

Expansion | Read link coil 12y 17 - 17 - 13 - 511 -
functions | status .

Modify status of 19y 17 - 17 - 17 - 17 -

a single link coil

Modify status of 1Dy 2 - 219 - 17 - 17 -

multiple link

coils )

Read link 154 17 - 17 - 15 - 51 -

register

contents

Write to a single 1By 17 - 17 - 17 - 17 -

link register

Write to multiple 1Fy 23 - 419 - 17 - 17 -

link registers

Read constant 134 17 - 17 - 15 - 511 -

register

contents

Write 10 a single 1A4 17 - 17 - 17 - 17 -

constant

register

Write to Multiple 1Ex 23 - 419 - 17 - 17 -

constant

registers
Spec_ial Loopback test 084 17 17 17 17 17 17 17 17
functions  'pead event 0By, 9 9 9 9 17 17 17 17

counter

Read 0Cy 9 9 9 8 151 151 151 151

communications :

status

Read 11y 9 9 9 9 29 29 29 29

equipment

status

Read FIFO 18y 13 13 13 13 15 15 135 135

register

contents

Read special 21y 19 - 19 - 15 - 508 -

reference status

Modify special 22y 25 - 421 - 19 - 19 -

reference status

7) Message length in Table 6.4 refers to the total number of ASCIl characters (7 bits) from
the initial (:) to the final {LF) of each message.

Note Since the message length in the ASCI mode is twice as long as that in the RTU mode, the

receive buffer capacity in the ASCII mode must be carefully planned in order to keep the re-
ceive buffer of the master from overflowing.

6.6.2 Query Message Transmission

1) Follow the procedure below to generate a query message at the master and send the
message to a slave.
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6.6.2 Query Message Transmission cont.

a) Generate the query message in the same way as in the RTU mode.

« Refer to the appropriate sections for messages by function code under RTU mode in
sections 6.2 Basic RTU Mode Functions to 6.5 Example Communications Program fo!
the RTU Mode. Sections on CRC-16 calculations may be skipped as they are not re-
quired in the ASCII mode.

b) Caleculate the LRC, referring to section 6.6.5 LRC Calcuiations.
¢) Convert the data (8 bits) to two ASCII characters (7 bits each).

-  Split the 8-bit data from the slave address up to the final LRC into the most- and least-
significant 4 bits, convert the respective data to ASCH! characters, and align the data in
most and least sugnlflcant order as shown in Figure 6.7 below. :

8 bits (Decimal)

0101 1010

7.bits (ASCIl)

0110101

- 100 0001

MSB

Figure 6.7 Exampie of Binary to ASCil Character Conversion

d) Add the message start and end mark.

* Add : before the slave address (MSB) as well as CR and LF to the LRC (LSB) to send
data to the slave in order from the : to the LF.

e) The slave will do nothing until the LF is received (or a maximum of one second after

- the CRis received). If the master cannot properly receive the response message be-
cause the response from the slave is sent too quickly, LF transmission can be delayed
so that the master can properly receive the response message.

. Tablé 6.5 shows binary code (4 bits) and the corresponding ASCII code (7 bits).
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Table 6.5 Binary Code and Corresponding ASCIl Code

Binary ASCIl
0000 |O11 0000
ooo1 o1 0001
0010 | o011 0010
0011 o1t 0011
0100 |01t 0100
0101 |OH1 o101
o110 | 011 0110
0111 011 o111
1000 [OM 1000
1001 | O 1001
1010 (100 0001
1011 | 100 0010
1100 | 100 0011
1101|100 0100
1110 | 100 o1
111|100 0110

f) Instail a 3to 5-second timer in the master. If a response message is not retumned from
the slave by the time the timer runs out following transmission of a query message (no
response), then retry the query message once again. Repeat this process several
times (3 to 5 times) if necessary.

6.6.3 Receiving the Response Message

1) When the slave receives a query message from the master, the slave performs various
checks, executes the specified function, and then retums a response message to the
master. The master then receives the response message from the slave in the order giv-
en below.

a) Receive Preparations

 Set the master up so that it can receive the response message from the slave immedi-
ately after the slave receives the query message.
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6.6.4 Message Example

b) Received Data Conversion to Binary Code

- » Make sure that the leading character in the response message from the slave is a : after
alldata including the LF is received, and then convert the individual ASCIl characters to
binary code (4 bits). Arrange each 4-bit segment into MSB and LSB positions as shown
in Figure 6.8.

+ Here we need convert only up to the LSB of the LRC to binary code. You can check to
make sure that CR and LF are present, but there is no need for this data.

3 8 bits {Binary) N
o101 1010
I G O
7 bits (ASCI!)- ‘.
on 0191'
100 0001 |

MsB

Figure 6.8 Example of ASCIl Character Conversion to Binary Code

¢) Error Checking

» Add all 8-bit data up to the LRC from the slave address (ignoring any overflow) to con-
firm that the results total 0.

6.6.4 Message Example

1) Since ASCII mode messages are exactly like RTU mode messages, refer to section 6.2
Basic RTU Mode Functions, section 6.3 RTU Mode Expansion Functions, and section
6.4 Special RTU Mode Functions for further details on ASCIlI mode messages.

2) Figure 6.9shows the same query message generated in the ASCIH mode that was gener-
ated in the RTU mode in section 6.2.7 Reading Holding Register Contents. An example
of the ASCII mode query message is shown in Figure 6.10.
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8 bits 7 bits
011 1010 3Ay
Slave address (2), 00000010
{3) 0000 0011 011 0000 0 30H
0000 0000 011 0010 2 32Q
Start no. 011 000 o 30
(107) = (68y) | . 0110 1011 0 H
0110011 3 33H
No. of holding 0000 0000
registers (3) 011 0000 0 30y
© 00000011
011 0000 0 30H
0111 0100
CRC-16 011 0110 6 364
00100100
100 0010 B 424
RTU
il 011 0000 0 30H
011 0000 0 304
011 0000 0 30y
011 0011 3 33H
011 1000 8 3Bn
LRC
100 0100 D 44w
. . 000 1101 CR QDy
Note In this example, the query message reads the contents of Micro
holding register numbers 40108 10 40110, or GL120, GL130 000 1010 LF 0Ay
holding register numbers 400108 to 400110, (ASCIl) I
ASCIl code

(Exprassed in hexadecimal)

Figure 6.9 Example of a Query Message in ASCIl Mode
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6.6.4 Message Example cont.
8bits 7 bits
Slave address (2) 0000 0010 011 1010 P 3Ay
Function code (3) ' 0000 0011 ot 0 30n
011 0010
No. of data {6} 0000 0110 2 324
; 011 0000
Contents of holding 0000 0010 0 30u
register 400108 or 011 001 3 33
40108 (555) = (022By)) 00101011 "
o - — 011 0000 0
Contents of holding . 0000 0000 . 30
register 400109 011 0110 6 35
of holding register 0000 0000 H
40109 (0) 011 0000 0 304
Contents of holding - 0000 0000
register 400110 . 011 0010 2 324
_or holding register 0110 0011
0101 0000
CRC-16 - 1000010 B 424
001000 011 0000 o 304
{RTLH 011 0000 0 304
011 0000 0 304
011 0000 0 304
011 0000 0 304
011 0000 0 304
0110110 6 364
Note  Incontrast to the query message in Figure 6.9, the 011 0011 3 33y
contents of holding register numbers 400108 to 011 0110
400110 (40108 to 40110} in this response message LRC 6 36y
are 555, 0 and 99, respectively. - 011 0101
5 354
000 1101 CR 0Dy
000 1010 LF OAy

(ASCII) I
ASCIl code

(Expressed in hexadecimal)

Figure 6.10 Example of a Response Message in ASCIl Mode
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6.6.5 LRC Calculations

1) LRC (longitudinal redundancy check) refers to a double complement checking method
that results from adding all data up to the last data from the slave address (ignoring any
overflow). If the received data is normal, then the results of adding all data including the
LRC will be 0.

2) LRC caiculations are performed prior to binary to ASCII conversion, that is, it is per-
formed in the same situation as the RTU mode (except for CRC-16). The ;, CR, LF and
other indicators are not included in the calculation.

3) Figure 6.11shows an example of an LRC7 calculation using the query message from the
previous item. (See Figure 6.9.)

Slave address (2) 0000 0010 — 00000010
Function code (3) 0000 0011 [ 0000 0011

0000 00C0 F——————- 0000 0000
Start no. (107) = (6By)

0110 1011 e o110 101

0000 0000 EEEEE—— 0000 0000
No. of holding
registers (3) 0000 0011 —_— 0000 0011

LRC 1000 1101 0111 0011 (Addition results}
Note Check only the resultsin the lowet-place 8 1000 1100  (First complement)
bits when using 16-bit addition. ) 1
+

" 1000 1101 (Second complement)

Figure 6.11 Example of an LRC Calculation
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This chapter describes procedures for the J2078 Modem, Micros, and
RS-232C cables that comprise the MEMOBUS system.

71 Module ........oiiviiiiiiiiiiiiiiinnnes 7-2
7.1.1 2098 Modem ... ... 7-2
712 CPU20andCPU30 .........coviiiiiiinannn, 7-7
713 Micro .. .. e e 7-9
7-2 RS'232C Cable ----------------- L A A 7'11
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7.1.1 J2078 Modem

7.1 Module

This section describes procedures for the J2078 Modem, CPU20, CPU30, and Micros,
that comprise the MEMOBUS system.

701 J2OTBMOGEM . oevre e e e 7-2
742 CPU20aNA CPUBD . ..ottt e e e e e e 7-7
2% < TR (¥ 1o o T 7-9

7.1.1 J2078 Modem

‘1) Description

Figure 7.1 shows the external abpearance of the J2078 Modem.

Status indicators

D-sub connector
(9-pin femaie}

N

o External connection terminals
= / (M3 Philips scraw)

Figure 7.1 External Appearance of the J2078
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The J2078 comprises a modutator 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 7.2.

J2078 Modem
Digital signal Analog signal
(RS-232C) (50 kHz, 80 kHz)
|||H[ —b{ Moduiater | -+>
Master or slave side _/V\/\/_ gi'd“gre twisted cable

. T )

=21 AW

e

+15 VDC or £12 VDC (Supplied externally)

Figure 7.2 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.

2) Mounting Method

The J2078 can be mounted in the slot on the 2000-series I/O Mounting Base for Yaskawa
PLCs. It occupies a single slot. Figure 7.3 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)—
Mounting screw (M4)

Jagrg —>

( Guida holes

N

Guide post (Rear)

Mounfing screw (M4)

Figure 7.3 Mounting the J2078 to the Mounting Base
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7.1.1 J2078 Modem cont.

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 7.4.

Contact your nearest Yaskawa representative directly for more information about this
Mounting Bracket {modei: DF8305869).

- Screw (M4) Guide holes
. "Guide post (Rear) AN %—
Mounting screw (M4) \ 47
o Mounﬁng bracket

12078 —=] (DF8305869)

.IE?.

¥ Guide hole

s A
| _ J,J @ Screw_ (M4)

* . Guide post (Rear)
Mounting screw (M4)

Figure 7.4 Mounting the J2078 with a Mounting Bracket

3} Connecting Procedure

A 9-pin D-sub connector and a 20-pin connector board (terminal board) are located on
the front of the J2078 for external signal connections.

The D-sub connector is used for the RS-232C cabie connecting the master to siaves.
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 (maie).

- Connect2-core twisted-pair cable and external power supplies to the terminat board. Fig-

ure 7.5 shows the connecting diagram for the terminal board. The diagram also shows
the intemnal J2078 connections on the terminal board.
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7.1 Module

(Terminal

1o Signai name] Internal circuitry
Termination | =5~ TEM™" | o0 0w
—— .1
Send = 5 >_< l! : ::::; é”E— Send
9 |SHIELD—
Termination | : ? TEMz I;] omminor
—_ R 12 |RECVI
Receive )O(” 73 |Recvz é“E‘*ﬂeceive-

14 SHIELD|—
18 +12¥

-t 12Y
Ve +185V @——j
17 ov -0 ¥
18 —-15Y [!L]_l
19 v

=12V

External power supply
5/

ov

-15¥/-12¥

N
{]
I zo Fo |—

Terminal nos. 1 through 4 are not used.

Figure 7.5 J2078 Terminal Board Connections

Ontheterminal board, terminals number 7 and 8 are transmission output terminals, while
terminals number 12 and 13 are raceive input terminals. Connect 2-core twisted-pair
cabie to these terminals. Since the 2-core twisted-pair cable is not polarized, there is no
need to worry about polarity.

Terminals number 5 and 6 as well as 10 and 11 are used to connect the 2-core twisted-
pair cable terminators. Terminators are required for the J2078 Modems at each end of a
single run of the MEMOBUS system in order to terminate the 2-core twisted-pair 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 connect the termi-
nator {100 Q, 1/2 W) built into the J2078 to the 2-core twisted-pair cable.

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. Terminals number 9 and
14 are for grounding the shielded covering of the 2-core twisted-pair cable. The shielded
covering of the 2-core twisted-pair cable must be grounded in order to biock external
noise interference. Therefore, connect terminal ne. 9 or 14 to the shielded covering on
one end of the 2-core twisted-pair cable. Also connect terminal no. 20 to a ground with a
resistance no greaterthan 100 Q. Terminals number 8, 14 and 20 are connected internal-
ly, so any one of these can be used to ground one end of the shielded covering. The basic
idea for grounding the shielded covering is explained later in chapter 8 Wiring.

Terminals number 15 to 19 are used to connect external power supplies. The J2078 re-
quires a £15 VDC or a £12 VDC external power supply. With a £15 VDC power supply,
connect the plus side to terminal no. 16, and the minus side to terminal no. 18. Witha+12
VDC power supply, connect the plus side to terminal no. 15, and the minus side to termi-
nai no. 19. In either case, connect 0V to terminal no. 17. Power supply requirements are
given below:

+15V,+12V: 200 mA

—-15V,-12V. 100 mA
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7.1.1 J2078 Modem cont.

Use an M3 screw to secure the crimp terminai to the terminal board for all wiring as shown
in Figure 7.6. Where two, 2-core twisted-pair cables are connected to J2078 Modem:s,
(i.e., other than at the ones at the ends) overlap the crimp terminats for the two pairs and
secure the overlapped terminals with the screw.

Terminal board

Shielded 2-core S

twisted-pair
cables

|-~ Crimp terminal

™ M3 screw

Shielded covering

MEIEALN

ngdre 7.6 Wiring to the J2078 Terminal Board

4) Indicators

The front panel of the J2078 has four indicators, POWER, RTS, TXD and RXD. The
meaning of each indicator Is explained in Table 7.1.

Table 7.1 J2078 Indicators

Indicator name ’ T Meaning

POWER : Lit when extefnal power supply {15 V or £12 V) is on.

RTS Request to Send '
Lit when the RTS signal from a master or siave is a logic 1.

TXD .| Sending
indicates that data is being sent from the send output terminal. Lights with

- {alogic 1.
RXD Receiving”
: Indicates that data is being received from the receive input terminal. Lights

with a logic 1. ;
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7.1.2 CPU20 and CPU30

1) Description

The CPU20 and CPU30 CPU Modules for the GL.120 and GL130 are each equipped with
an RS-232C port so that the units can be used as MEMOBUS slaves. Figure 7.7 shows
the location of the MEMOBUS port on CPU20.

| Indicator area

rd

T MEMOBUS port
(9-pin fermale D-sub connector)

A

Figure 7.7 MEMOBUS Port on CPU20

2) Connecting Procedure

The MEMOBUS port connectors on CPU20 and CPU30 are D-sub connectors (9-pin fe-
male). When connecting an RS-232C cable to the MEMOBUS port, make sure that the
D-sub connector (3-pin male) on the cable is pushed securely into the D-sub connector
on the MEMOBUS port side. Then use a Philips screwdriver to tighten the two screws on
the back of the DB-sub connector {-pin male)} on the cable.
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4) Indicators

The indicator areaon ﬂ1e front panel of the CPU20 and CPUSOIhas two MEMOBUS indi-
cators. Figure 7.8 lists the indicators and their meanings.

120 CPY 341 00

READYC]  [JACTIVE

RUNC]  CITX/ERR
MB+/ERRC]  [ORX

BAT ALMC]  [OMEM PRT

indicator Name Color Indicator Meaning

READY Green CPU Module is normal.
RUN " | Green CPU Module is running.
MB+ERR Green The MEMOBUS PLUS port is sending and receiving data
_ normally. )
Red . An error was generated while the MEMOBUS PLUS port
) was sending or receiving.
BAT ALM © . (Red Low battery in the CPU Module.
ACTIVE Green The CPU Module is ready to access another Module.
TX/ERR Green The MEMOBUS port is sending data normally.
Red An error was generated while the MEMOBUS port was
sending.
RX Green The MEMOBUS port is receiving data normally.
MEM PRT Green Memoaory protect ON is selected by the key switch.

Figure 7.8 Indicator Area and Indicator Meanings for CPU20

— 78—




7.1 Module

7.1.3 Micro

1) Description

Micros are available in models with one or two RS-232C ports that can be used for ME-

MOBUS.
Model No. of RS-232C ports
CPU311, CPU411 1
CPUS512, CPUB12 2

Figure 7.9 shows the MEMOBUS ports on the Micro.

CPU3MNM
CPU411

RS-232C port (comm1)
8-pin RJ45 jack

RS-485 port (I/C exp link}
6-pin RJ11 jack

CPUS512
CPUB12

RS-232C port (comm1)
8-pin RJ45 jack

RS-232C port {comm2}
B8-pin RJ45 jack

RS-485 port (VO exp link)
6-pin RJ11 jack

Figure 7.9 MEMOBUS Ports on the Micro

2) Connecting Procedure

The RS-232C port connector on the Micro is an 8-pin RJ45 jack. When connecting an
RS-232C cable to the Micro, be sure to grip the RJ45 plug onthe cable securely, and push
the plug until you hear a click. To remove the cable, push down on the tab on the top of the
RJ45 plug to release the stopper, and pull the plug out toward you.
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4) Indicators

The status indicator panel on the front of the Micro has two MEMOBUS indicators. Figure
7.10 shows the status indicator panel on the Micro.

b=="Indicators
(Status indicators)
115 CPU B12 01

inputs Ouvtputs

5 9 13

(CHORNSINY:

6
7
8

O 0 O

J MEMOBUS indicators

Figure 7.10 Status indicator Panel on the Micro

The comm indicator flashes when port 1 is communicating, and the comm2 indicator
flashes when port 2 is communicating. CPU311 and CPU411 do not have a comm2 indi-
cator on the status indicator panel.
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7.2 RS-232C Cable

1) Description

RS-232.C cables are used to connect masters to slaves, masters to Modems, and slaves
to Modems. Table 7.2 summarizes the RS-232C cables available from Yaskawa.

Table 7.2 Summary of RS-232C Cables

Mode! Length Application

JZMSZ-120W0200-03 25 m | Connects the GL120 and GL130 to personal computer made
JZMSZ-120W0200-05 15m | by NEC (PC-98) (25-pin D-sub connector)

JZMSZ-120W0201-03 2.5m | Connects the GL120 and GL130 to personal computer made
JZMSZ-120W0201-05 15m | by NEC (PC-98) (Half-pitch connector)

JZMSZ-120W0202-03 2.5m | Connects the GL120 and GL130 to DOS personal
JZMSZ-120W0202-05 15m | computers (9-pin D-sub connector)

JZMSEZ-120W0203-03 2.5m | Connects the GL120 and GL130 to the P120 programming
JZMSZ-120W0203-15 15m |panel

JZMSZ-120W0204-05 5m Connects the GL120 and GL.130 to the ACGC4000 Series
JZMSZ-120W0204-10 10m
JZMSZ-120W0204-15 15 m

JZMSZ-120W0205-01 itm Connects the GL120 and GL130 to the J2078 Modem
JZMSZ-120W0205-03 3m
JZMSZ-120W0205-05 5m

JZMSZ-120W0206-01 im Connects the GL120 and GL130 to the AX/2400C Modem
JZMSZ-120W0206-03 3m
JZMSZ-120W0206-05 sm

JZMSZ-120W0207-03 25m | Connects the GL120 and GL130 to the ACGC4200 Series or
JZMSZ-120W0207-15 15m | MEMOCON {GL60 Series)

JZMSZ-120W0208-03 25m | Connects between GL120 and GL130
JZMSZ-120W0208-15 5m

JZMSZ-120W0240-01 im Connects the J2078 Modem to personal computer made by
JZMSZ-120W0240-03 3m NEC (PC-98) {25-pin D-sub connector)
JZMSZ-120W0240-05 5m

JZMSZ-120W0241-01 im Connects the J2078 Modem to DOS personal computers
JZMSZ-120W0241-03 3m | {9-pin D-sub connector)
JZMSZ-120W0241-05 5m

JZMSZ-110XCA21001 1im Connects the Micro to the inverter
JZMSZ-110XCA21002 3m
JZMSZ-110XCA21003 6m

JZMSZ-110XCA21301 im Connects the Micro to the MEMOCON (GL70H, GL60H,
JZMSZ-110XCA21302 am GLB0S, GL40S Series)
JZMSZ-110XCA21303 6m

JZMSZ-110XCA21311 im Connects the Micro to DOS personal computers (3-pin
JZMSZ-110XCA21312 3m D-sub connector)
JZMSZ-110XCA21313 6m

JZMSZ-110XCA21321 im Connects the Micro to the J2078 Modem
JZMSZ-110XCA21322 3m
JZMSZ-110XCA21323 6m

JZMSZ-110XCA21341 im Connects the Micro to the GL120 and GL130
JZMSZ-110XCA21342 3m
JZMSZ-110XCA21343 6m

JZMSZ-110XCA21401 1m | Connects the Micro to personal computer made by NEC
JZMSZ-110XCA21402 3m (PC-98) (25-pin D-sub connector)
JZMSZ-110XCA21403 6m :
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L 0 S

" Model : Length Application

JZMSZ-110XCA21411 im Connects the Micro to the ACGC4000 Series
JZMSZ-110XCA21412 am
JZMSZ-110XCA21413 Em

JZMSZ-110XCA21421 im Connects the Micro to the J1078 Modem
JZMSZ-110XCA21422 3m
JZMSZ-110XCA21423 6m

JZMSZ-110XCA21601 -| 1m Connects the Micro to personal computer made by NEC
| JZMSZ-110XCA21602 3m | (PC-98) (Half-pitch connector)
JZMSZ-110XCAZ21603 6m

2) Specification, appearance, and connection diagram of the MEMOBUS cables are shown
below. S

a) W0200 Cables = -

(1) Specifications

Item . ‘ Specifications
Abbreviation W0200-03 ) W0200-15
Type - - JZMSZ-120W0200-03 JZMSZ-120W0200-15
Length (L} 25m : 15.0m
| Cable Specifications Shielded cable, 9 cores, equivalent to UL2921, AWG26 (0.13 mm?)
Connector Specifications | Connector 1 : 17JE-23080-02 (DS0B) :
Connector 2 : 17JE-43250-02 (D8A) {BDK)

(2) Ap;iiearaince

" Connector 1 ' ) Connsctor 2

]
EEeS

*H Abbreviation
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7.4 R8-232C Cable
_ N A

{3) Connection Diagram

Connector 1 Connector 2
PGND {} O———— Vacant pin & 4 PGND
TXD 2 O — o 3 RXD
RXD 3 ' O 2 TXD
RTS 4 . 4 RT
cCTs 5 8:‘ b Eg 5 CTg
DSR 6 O : ; < 20 DTR
SGND 7 O— — O 7 SGND
TEST 8 O Vacantpin @

DTR 9 O — C 6 DSR

) © Others are ail vacant pins

Cable size : AWG26 (0.13 mm2)

b) W0201 Cables

(1) Specifications

Item Specifications
Abbreviation w0201-03 W201-15
Type JZMSZ-120W0201-03 JZMSZ-120W0201-15
Length (L) : 25m 15.0m
Cable Specifications Shielded cable, 9 cores, equivalent to UL2921, AWG26 (0.13 mm?)
Connector Specifications | 17JE-23090-02 (D90B) (DDK) + Plug : 10114-3000VE (3M),
Connector shell : 10314-42F0-008 (3M)

(2) Appearance

Connector 1 L Connector 2
! -
i W ~—2 & '
R EE . gL
W ~oe E ,

Abbreviation
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(3) Connection Diagram

Connector 1 Connector 2
- " BGND 1| O
TXD 2 O — 1 RXD
RXD 3 O ! O 9 TXD
RT3 4 : O 10 RTS
CTS 5 83 ; [:O 4 CTS
D SR 6 O < t1 DTR
SGND 7 O : O 14 .SGND
TEST 8 O Vacantpin ! :
DTR g O v O 2 SR
O 12
EO 13 .
Cable size : AWG26 (0.13 mm?) C  Others are all vacant pins
¢) WO0202 Cables
{1} Specifications
ltem . Specifications
. Abbreviation : wWo0202-03 w0202-15
Type JZMSZ-120W0202-03 JZMSZ-120W0202-15
Length (L) 2.5m 15.0m
Cable Specifications . - | Shielded cabie, 9 cores, equivaient to UL2921, AWG26 (0.13 mm?)
Connector Specifications | Connector 1 : 17JE-23090-02 (D90B}
Connector 2 : 17JE-13090-02 (D8C) (DDK)

(2) Appearance

Connector 1 Connector 2

o

@ Abbreviation
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7.4 R5-232C Cable
e )

{3) Connection Diagram

Connector 1 Connector 2
PGND 1 O “ VacantpinQ 1 PGND
XD 2 & — O 2z RXD
RXD 3 G I O 3 TXD
RTS 4 Vo 7 RTS
CTS 5 gj b \:8 8 CTS
D3R 6 O — — 4 DTR
SGND 7 O — QO 5 SGND
TEST 8 OVacantpin ; Vacantpin g
DTR 9 & — O 8 DSR
Cable size : AWG26 (0.13 mm?2)
d) W0203 Cables
{1} Specifications
Item ) Specifications

Abbreaviation W0203-03 W0203-15

Type JZMSZ-120W0203-03 JZMSZ-120W0203-15

Length (L) 25m 150m

Cable Specifications Shielded cable, 9 cores, equivalent to UL2921, AWG26 (0.13 mm2)

Connector Specifications | Connector 1 : 17JE-23090-02 (D90B)

Connector 2 : 17JE-13090-02 (DBC) (BDK)
{2) Appearance
Connector 1 Connector 2

QL

] h - Abbreviation
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A
(3) Connection Diagram
Connector 1 Connector 2
PGND 1 O—— Vacantpin O cD
TXD 2 0 — O 2 RXD
RXD 3 0 O 3 TXDP
RTS 4 Co : 7 RTS
CTs 5 CC)):I . :8 8 cTsS
DSR 6 O — O 4 DTR
SGND 7T O0— — O 5 SGND
ESTUS 8 O : -0 9 ESTUS
DTR 9.0 T O 6 DSR
Cable size : AWG26 (0.13 mm2)
e) W0204 Cables
(1) Specifications
-item . Specifications
Abbreviation W0204-05 W0204-10 wo0204-15
Type | JZMBZ-120W0204-05 | JZMSZ-120W0204-10 | JZMSZ-120W0204-15
Length (L) 50m 10.0m 15.0m
Cable Specifications Shielded cable, 9 cores, equivalent to UL2921, AWG26 (0.13 mm?2)
Connector Connector 1 : 17JE-23080-02 (D20B)
Specifications Connector 2 ; 17JE-33250-02 {D8B) (DDK)

(2) Appearance

Ceonnector 1

Connector 2

—-7-16 —
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7.4 RS§-232C Cable

L ]

(3) Connection Diagram

Connector 1 Connector 2
PGND 1 O———3 Vacantpin o PGND
TXo 2 © — O 3  RXD
R XD 3 O . —0 2 TXD
RTS 4 O : 4 RTS
CTS 5 c‘))j Lo Eg 5 CTS
B SR B O— — -—0 20 DTR
SGND 7 O — O 7  SGND
TEST 8 (O Vacantpin @
DTR 9 O — QO B DSR

. O Others are all vacant pins

Cable size : AWG26 (0,13 mm2)

fy W0205 Cables

(1) Specifications

ltem Specifications
Abbreviation W0205-01 W0205-03 W0205-05
Type JZMSZ-120W0205-01 | JZMSZ-120W0205-03 | JZMSZ-120W0205-05
Length (L} 1.0m 30m 50m
Cable Specifications Shielded cable, 9 cores, equivalent to UL2921, AWG26 (0.13 mm2)
Connector Connector 1 : 17JE-23090-02 (D90B)
Specifications Connector 2 : 17JE-23090-02 (D8B) (DDK)

(2) Appearance

Connector 1 Connector 2

:

v

- : Abbreviation

%I’

f
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.. I
(3} Connection Diagram
Connector 1 Connector 2
PGND 1 O—————— VacantpinQ PGND
"TXD -2 O — O 2 TXD
RXD 3 O R O 3 RXD
- RTS. 4 O : : O 4 RTS
cTs 5 O — O 5 CTS
DSR 5 O — O B DSR
SGND 7 O — 2 7  SGND
TEST 8 O Vacantpin + Vacantping 8
DTR & O — C 8 DTR
- Cable size : AWG26 (0.13 mm?)
g} W0206 Cables
(1) Specifications
ltem Specifications
Abbreviation W0208-01 W0206-03 W0206-05
o Type JZMSZ-120W0206-01 | JZMSZ-120W0206-03 | JZMSZ-120W0206-05
) Length (L) 1.0m 3.0m 50m
Cable Specifications Shielded cable, 9 cores, equivalent to UL2921, AWG26 (0.13 mm2)
Gonnector | Connector 1 : 17JE-230980-02 (D90B) - - '
Specifications - Connector 2 : 17JE-43250-02 {D8C) (DDK)

{2) Appearance

SRS

Connector 1

Connector 2

ES=0

i
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7.4 RS-232C Cable
R ——

(3} Connection Diagram

Connector 1 Connector 2
PGND 1| O——— Vacantpin O 1 PGND
TXD 2 O -~ O 2 TXD

RXD 3 ¢ T O 38 RXD

RTS &4 (O— : O 4 RTS

CTS 5 O : O 5 cCTS

DSR 8 O : -0 8 DSR

SGND 7 O — —0 7 SGND
TEST 8 O \Vacantpin: !

DTR 9 O — O 20 DTR

’ O Others are all vacant pins

Cable size : AWG26 (0.13 mm?2)

h) W0207 Cables

(1) Specifications

Item Specifications
Abbreviation W0207-03 W0207-15
Type JZMSZ-120W0207-03 JZMSZ-120W0207-15
Length (L) 25m 15.0m

Cable Specifications

Shielded cable, 9 cores, equivalent to UL2921, AWGE26 (0.13 mm?)

Connector Specifications

Connector 1 ; 17JE-23090-02 (DSOB)
Connector 2 : 17JE-23090-02 (D8B) (DDK)

(2) Appearance

Connector 1

Connector 2

(3) Connection Diagram

— 719 —

Abbreviation
Connector 1 Connector 2
PEND 1 Vacant ping PEND
o 2 o . o 3 RXD
RLD 3 o - o 2 XD
RTS 4 - 4 RTS
cTS 5 33 b I:z 5 TS
DSk E o — ] bYR
sslp 7 o —— < 7T 56D
8 oVacantpin: ! Vacant pino &
bTR 8 o —t — & USR
Cable size : AWG26 (0.13 mm?2)
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i) WO0208 Cables

(1) Speciﬁcatibns

Item . . Specifications
Abbreviation W0208-03 wW0208-15
Type . JZMSZ-120W0208-03 * JZMSZ-120W0208-15
Length (L) ‘ o |25m 15.0m
Cable Specifications Shielded cable, 9 cores, equivalent to UL2921, AWG26 (0.13 mm?)
Connector Specifications | Connector 1 : 17JE-23090-02 {D90B)
Connector 2 : 17JE-23090-02 (D90B) (DDK)

(2} Appearance

Connector 1 L Connector 2
'\# - $
- — £§ - 1
| —_—] W0208-X%
I J )
R Abbreviation

== e

(3) Connection Diagram

Connector 1 Connector 2
PEuD 1 o _____ = PGND
m 2z o +— — o3 Km
RXO 3 o — T 2 ™
RTS 4 i L 4 R
£rs 5 g] Vo . Eg 5 LTS
BSR § O - L o 9 DTR
sa0 T © S L —0 7 SGHD
8 OVacamipin: | * 'Vacant pino 8
DTR s < ot -0 6 DSR
Cable size : AWG26 (0,13 mm?2)
i} W0240 Cables
(1} Specifications
ltem Specifications

Abbreviation W0240-01 w0240-03 w0240-05

Type JZMSZ-120W0240-01 | JZMSZ-120W0240-03 | JZMS2-120W0240-05

Length {L) 1.0m ' 30m 50m

Cable Specifications Shielded cable, 9 cores, equivalent to UL2921, AWG26 (0.13 mm?)

Connector . Connector 1 ; 17JE-23090-02 (D8B}

Specifications " | Connector 2 : 17JE-43250-02 (D8BA) (DDK)
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7.4 RS-232C Cable

(2) Appearance

Connector 1 Connector 2

Abbreviation

(3) Connection Diagram

Connector 1 Connector 2
PGND L Vacantpin ) PGND
TXD 2 8__'-1‘ 0O 2 TXD
RXD 30 T — < 3 RXD
RTS 40 - : O 4 RTS
CTS 5 O : - SN CTS
DSR 8 C : : O 6 DSR
SGND 7 O- — : Q7 SGND
TEST 8 OVacantpin . '

OTR 9 O — i——(Q 20 DTR

""""""""" O Others are all vacant pins

Cable size : AWG26 (0.13 mm?2)

k) W0241 Cables

(1) Specifications

ltem Spetcifications
Abbreviation WO0241-01 W0241-03 wW0241-05
Type JZMSZ-120W0241-01 | JZMSZ-120W0241-03 ) JZMSZ-120W0241-05
Length (L} 1.0m 3.0m 5.0m
Cable Specifications Shielded cable, 9 cores, equivalent to UL2921, AWG26 {0.13 mm?2)
Connector Connector 1 : 17JE-23090-02 (D8B)
Specifications Connector 2 : 17JE-13080-02 {D8C) (DDK)

(2) Appearance

Connector 1 Connector 2

Abbreviation
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7.1.3 Micro cont.

{3) Connection Diagram

Connector 1 .Connector 2
PGND™ 1 O— .. ... vacantping) 1§ ch
TXD 2 O — T O 3.7 TXD
RXD 30 — — O 2z RXD
RTS - 40O — — O 7 RTS
cCTS 50 ! — O 8 CTs
BSR 6 O — — O 6 DSR
SGND 7 O s s O 5  SGND
TEST 8 OVacantpin! | ! YacantpinQ) G

DTR 9 O——— +——O 4 DTR

Cable slze : AWG26 (0.13 mm?)

3) Connecting Procedure

The internal connections for the Micro related RS-232C cables listed in Table 7.2are giv-

en below.
o JZMSZ-110XCA2100010]

Micro side ' ’ Inverter side

RXD 4 O ‘_,’ ‘} Gray and black dotted line o XD

: ' Gray and red dotted line

™ 3 O L Sy AR =—0  RXD

SGND § O L : White and red dotted line O SGND

FG 8 o Yellow and black dotted line ,_"4. ] o Others are ali

Q Others are all vacant pins vacant pins

« JZMSZ-110XCA2130(]

Micro side . o MEMOCON side

W 3 O s -0 3 RXD

‘RXD 4 O '; : - C 2 TR0

sk 2 O . : 9 O 9 DIR

S6HD 5 TO— : : O 1 S6ND

- g e——Wp0 & DSk

TS 7 g-: : : 4 RTS

RIS 6 : : . Cg 5 CT$

6 8 O i O 1 FE

1 O Vacant pin Tjo Connector case shield
) O 8 Vacantpin
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7.4 RS-232C Cable

e -

¢ JZMSZ-110XCA21310

DOS personal
Micro side computer side
™ 3 o— — O 2 RXD
RXD 4 O— T O 3 XD
DSR2 O . . +———0O 4 IR
SGNF 5 O— ; -C 5 SGND
. : ' —O 6 DSR
s 7 g: : ! :g 7 RTS
RTS 6 N B CTS
F6 8 O— ‘\._ 4 7> Connector case shigld
T O Vacant pin O  OCthersare all
vacant pins
¢ JZMSZ-110XCA2132]
Micro side e J2078 Modem side
RKD 4 O — O 3 REb
™" 3 O— —i— O 2 THD
€IS 71 o ' ; —O 5 CTS
RIS & O— — o 4 wmis
S6ND 5 O—— S O 7 SEND
SR 2 O : I © & 0S8
: § DTR
6 8 O— — 1 FG
1 © Vacantpin - Connector case shield
O 8 vacantpin
» JZMSZ-110XCA2134[]
Micro side GL120 side
™ 3 o T" ~ O 3 RXD
RXKD 4 O T ' © 2 TXD
DSR 2 o© : ' -9 o 9 bIR
SGND 5 © 4 . O 7 SGND
P ——0 & DSR
[ 13 7 g: H 5 G 4 RTS
RTS & : : 5 TS
F6 B © AL —O 1 FG
! © Vacantpin Connector case shield
O 8 Vacantpin

— 723 —



Hardware Management

¢ JZMSZ-110XCA21400]

Personal computer made

Micro side by NEC (PC-98)} side
RXD 4. O i o 2 TXD
M 3 O : — C 3 RXD
TS 7 *- ' : 4 RTS
RIS 6 ZD - IS :Z 5 CIs
- ; ————0 6 DSR
S6MD 5 O - : O 7 S6ND
DSR 2 O . & O 20 OTR
F6 o— et 1 F6
-1 O Vacantpin T‘_g Connector case shieid
O Othersare all
; vacant pins
« JZMSZ-110XCA21410
Micro side ACGCA4000 Series side
RXD 4 O— ."‘ O 2 TR
X0 3 O— . O 3 RXD
TS 7 . ' 5 CTS
RTS 6 b : ‘:g 4 RTS
s 5 O— — —0 7 semp
psE z O - } AI O & DSR
i : 20 DTR
6 8 O —t 1 F6
1 O Vacantpin : Connector case shield
C  Others are all
vacant pins
« JZMSZ-110XCA2142[]
Micro side J1078 Modem side
RXD 4 O— — O 3 RO
™ 3 O— T T —O 2 TXD
eTs 7 ! : Cg 5 CTS
RIS 6 :;:' oo 4 RTS
: i ———O & ISR
SBND 5 O— a— O 71 SGND
SR 2 O : . * O 20 DR
G 8 O et * O 1 F&
1 © vacantpin 'T'_j Connector case shield
O Others are all
vacant pins
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* JZMSZ-~110XCA2160]

Micro side
RXD 4
TXD 3
cTs 7
RTS 6
SEND 5
osR 2
FG 8

1

7.4 RS-232C Cable

Personal computer made
by NEC (PC-98) side

O 9

1
10
4

2
14

[ I Sy ey

11

Vacant pin

— 725 —

12
13

nlllnl

X0
RXD
RTS
crs
BSR
SGND
OTR
PSEN
GND

Q  Others are all
vacani pins




Wiring

This chapter describes wiring procedures for RS-232C cables and 2-core
twisted cables used to connect individual equipment in the MEMOBUS sys-

tem.

8.1 Wiring 2-core Twisted Cable on a Panel ..... 82
8.2 Wiring 2-core Twisted Cable off a Panel ..... 82
8.3 Grounding 2-core Twisted Cable ........... 83
84 RS-232CCable........covvvunnnnnnn. veer 83
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8.1 Wiring 2-core Twisted Cable on a Panel

Do not lay the 2-core twisted cable in the same duct as power or control lines in in-panel wir-
ing. Either use a separate duct or run the 2-core twisted cable alone. The 2-core twisted cable
can be taid in the same duct as analog signal or other transmission-related cables.

8.2 Wiring 2-core Twisted Cable off a Panel

1) Lay 2-core twisted cabie in a pit or the like for off-panel wiring. Be sure to lay the 2-core
twisted cable in a separate pit from power and control lines when using pits. if these lines
have to be laid inthe same pit, then be sure to place the 2-core twisted cable in a separate
conduit. In this case, make sure that both ends of the conduit are grounded,

2) If the conduit housing the 2-core twisted cable must be laid in the same pit with power
lines, use a tray or some other means to keep the conduit as far away from the power
lines as possible.

3) The 2-core twisted cable can be laid on the same tray in the same pit as analog signal and
other transmission-related cables.

4) Off-panel wiring for the 2-core twisted cable is summarized in Figure 8.1.

Two-core twisted cabl Control lines ) !
cavle " Conduit Control lines

/. / N
o ey @ ©

NEO.0¥ NEOIO7

! !
/ I 1

Analog signal or other Power lines Power lines
transmission-related lines

Figure 8.1 Off-panel Wiring for 2-core Twisted Cable
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8.4 R5-232C Cable

B ————_—— e

8.3 Grounding 2-core Twisted Cable

The shielded covering of 2-core twisted cable must be grounded in order to block external
noise interference. As a general rule, ground the end of the shielded covering on the receive
side. However, the transmission end or both ends may be grounded in some cases due to the
nature of certain types of external noise. See Figure 8.2.

Master side J2078  Slave 1 side J2078 Slave 2 sida J2078 Slave N side J2078
Terminal board Terminal board Terminal board Terminal board

~ ~ ~
Terminator rl\j i @ @ @}:I Terminator
o Zaml© ® o
Send{ @ -G} @ -® } Send
shield | (®) Q) O} ®| shiew
Terminator @ = Terminator
o N toh doh . o
i @ @ eceive
nm.ve{ 2 @}:E ®}q:5tf © } .
shield | O, e D) H ()| shieid
. Shield - — L-\..

Figure 8.2 Grounding 2-core Twisted Cable

8.4 RS-232C Cable

1) The maximum length is 15 meters for connecting masters to slaves, masters to modems,
and slaves to modems, but use the shortest possible cable for your connections.

2) Donotlay RS-232C cables in the same ducts as power or control lines. Either use a sepa-
rate duct, or lay the wire alone. RS-232C cable may be iaid in the same duct as analog
signal and other transmission-related cables.
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