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Manual Contents
This manual describes specifications and applications of the JAMSC-120NFB32100 PC Link Module.

Please read this manual carefully and be sure you understand the information provided before attempting to
install and use the PC Link Module.

Visual Aids

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

n? Indicates references for additional information.

IMPORTANT | Indicates important information that should be memorized.
<4EXAMPLEp |ndicates application examples.

W nFo > 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.

’Eﬁﬁ‘ Indicates definitions of terms used in the manual.

NOTICE

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

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

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

©Yaskawa, 1995

Allrights reserved. No part of this publication may be reproduced, stored in aretrieval system, or transmitted, in any form, or
by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permission of
Yaskawa. No patent liability is assumed with respect to the use of the information contained herein. Moreover, because
‘Yaskawa is constantly striving to improve its high-quality products, the information contained in this manual is subject to
change without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, Yaskawa assumes
no responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the
information contained in this publication.
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Introduction and Precautions

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

1.1 Overview of Manual 1-2

1-2 Pl'ecalltions...........-.--............-. 1'3

1.2.1  Safety Precautions ...................ccoean... 1-3
1.22  Installation Precautions ................c.00vveunn 1-3
1.23  Wiring Precautions . . .................0iiiena.. -4
1.2.4  Application Safety Precautions ................... i-5
1.25  MODEM Power ON/OFF Precautions ............. 1-6
126 Maintenance .......covi it e 1-6

1-3 USillgthiSManllal e s P LI IR I IETEIRRRS SIS SESTDS 1-7
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Introduction and Precautions

1.1 Overview of Manual

» This manual describes how to use the PC Link Module. Read this manual carefully to en-
sure the proper use of the PC Link. Also, keep this manua! in a safe place so that it can be
used whenever necessary.

» This manual describes the following PC Link Module: Model JAMSC-120NFB23100.

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

Manual Name Manual Number Content

CPU Module MEMOCON GL120, GL130. | SIEZ-C825-20.1 Describes the following for the GL120 and GL130:
Hardware User’s Manual 1) System configuration

2) System components
3) Functions and specifications
4} Installation and wiring
5) Pansl layout and hole dimensions
. 6) Extermnal dimensions :
MEMOCON GL120, GL130 | SIEZ-C825-20.11 | Describes the following for the GL.120 and GL130:
Software User's Manual, 1) Operat]ng prmc|p|es
Volume 1 2) I/O allocation
’ 3) Overview of instructions
- 4) Instruction processing times
MEMOCON GL120, GL130 | SIEZ-CB25-20.12 | Describes the programming instructions used to

Software User’'s Manual, create ladder programs for the GL120 and GL130.
Volume 2 ‘ The following instructions are described in cther
manuals.

1) Expansion Math instructions:
Software User's Manual (Vol.3)
2} Process Control Instructions:
Software User's Manual (Vol.4)
3) Communications Instructions:
COM: '
COM Instructions User's Manual
FBUS:
PC Link Module User’s Manual
MSTR:
MEMOBUS PLUS User's Manual
4) Motion Contrel Instructions
(ladder motion instructions)
4-axis Motion Module MC20 Software User's
Manuat
5) Motion Language
4-axis Motion Module MC20 Software User’s

Manual
Communi- MEMOCON GL120, GL130 [SIEZ-C825-70.13 [ Describes the functions, specifications, and usage of
cations Module | MEMOBUS User's Manual the MEMOBUS.
Human- MEMOCON GL120, GL130 | SIEZ-C825-60.7 Describes the functions, specifications, and usage of
machine Programming Panel P120 the Programming Panel P120 (with built-in
Interface (MEMOSOFT) MEMOSOFT).

User’s Manual

MEMOCON GL120, GL130 | SIEZ-CB25-60.10 { Describes the functions and usage of the
MEMOSOFT for DOS MEMOSOFT for DOS.
User’'s Manual

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

—_12—



1.2 Precantions

1.2 Precautions

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

1.2.1 SafelyPrecautions ........ ... i ittt 1-3
1.2.2 Installation Precautions ........... o ittt ittt 1-3
1.2.3 WINngPrecaulions ..........vvivnivrrociiniiiii ittt 1-4
1.2.4 Application Safety Precautions ..............ooiiiiiiii it 1-5
1.2.5 MODEM Power ON/OFF Precautions ............ccvvvviiiiinnnanaens 1-6
1.26 Maintenance ... ..iiiiiiiiii ittt it i 1-6

1.2.1 Safety Precautions

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

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

1.2.2 Installation Precautions

Abide by the following precautions when installing MEMOCON systems.

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

= Locations subject to direct sunlight or ambient temperatures not between 0 and 60 *C.

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

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

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

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

— 13—



Introduction and Precautions

1.2.3 Wiring Precautions

1.2.3 Wiring Precautions

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

« Insert the interface cables properly.

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

« Separate wiring properly.

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

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

Line Rack
Powerlines | I, /O and Analog lines
control
lines
O O Q  unestor PG Link Modules
Separator

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

Bit

Power IfOand | | Analog
lines control lines

) ‘ lines

- .

/1Y ///////////////7/////

Separator Lines for PC Link Modules
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1.2 Precautions
]

1.2.4 Application Safety Precautions

&WARNING Externally connect emergency stop, interlock ¢ircuits and other switches to the MEMOCON.

External interlocks for the MEMOCON

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

Always use an external interlock system as shown in the example below when reciprocal
operations (i.e., forward and reverse directions) are being undertaken with the motor.

i F oL

Ladder logic program R

.......... Q—Q 1 Q*_Q 1
I - . -
f ! MEMO .l Le"
* Interlock logic : CoN F _.""~-~..R
4 r =¥ Output ¢ N
o ceeoo-- . aca —Q + O——r VN

Interlock circuit using an external relay
Contact interiock for the over-current protector

aL Induction motor

O—C I M

An interlock circuit is generally written into the MEMOCON ladder logic program to en-
sure that forward and reverse signals are not simultaneously output. As well, an exiernal
interlock circuit must be provided using external relays for the same purpose.

/N\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.

&Caution Do not access the system (ATTACH operation) from more than one Programming Panel at
the same time. Multiple access can destroy CPU memory.

—_1-5 —




Introduction and Precautions
1.2.5 MODEM Power ON/OFF Precautions

1.2.5 MODEM Power ON/OFF Precautions

Note

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

Be very careful when turning 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 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 siave ON before turning the modem ON, turning the modem OFF before turning the
slave OFF, or turning both OFF simultaneously.

1.2.6 Maintenance

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

Make sure that equipment power is turned OFF before mounting or removingthe MEMOCON
Modules.

—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 MEMOCON PLCs.
We recommend reading the MEMOCON GL120, GL130 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, uniess
otherwise specified.

«PLC= Programmable (Logic) Controller
s PP = Programming Panel
+ Description of Technical Terms

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

m Glossary

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

—17 —



Overview

This chapter outlines the functions of the PC Link.
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Overview

2.1.1 Overview of Functions

2.1 Functions and System Configuration

E This section outlines the functions and system configuration of the PC Link.

211 Overviewof Functions ...t iiiiiiaaaaan. 2-2
2.1.2 System ConfigurationOverview .. ........ .. i iiiiiiieninn 2-3

2.1.1 Overview of Functions

1) The PC Link Module (also referred to as “PC Link™) speeds up data transfer between Yas-
kawa PLCs. PC Links can also connect to Yaskawa system controllers thus forming a
flexible industrial transmission system.

2) PC Links use coaxial cables as transmission lines and allow N:N communications in to-
ken passing mode where a token is used to control the right to transmit information. The
PC Link allows the user to select the baud rate up to a maximum of 4 Mbps. The maxi-
mum transmission distance is 1 km (the transmission distance depends on the baud rate
and the cable used).

3) PC Links have the following three transmission functions:

a) Link Transmissions between PLCs

Data links are used to cyclically transmit data at high speed, and useful in transmitting
small amounts of data (such as control commands or responses) at high speed or at
regular intervals.

b) Message Transmissions between PLCs _

Messages are transmitied using four FBUS communication instructions to transmit
data, and are useful in transmitting large amounts of data (such as monitoring or op-
eration screen data) or transmitting data when an event occurs.

¢} Host Computer, PP, and FA Monitor ACGC Communications

The PC Link has one MEMOBUS port. if a Programming Pane! is connected to the
MEMOBUS port, up to 32 PL.Cs can be programmed or monitored without having to
use modems. The MEMOBUS port can also connect to FA Monitor ACGC, commer-
cially available graphic panels, or computers.

Token

A token represents the access right on a loop or bus network. Normally, a token packet
{usually 8-bit data) circulates through a network. A station that receives the token gains the
access right.

X, P



2.1.2 System Configuration Overview

1} The following figure illustrates the PC Link system configuration.

OXRCIORORCRVECONCOLD)
4

PS10 { CPU

PCLIN

Station 1

OICRORORORCIVICEORT)
= X
PS10 | CPU

Station 2

2.1 Functions and System Configuration

DA E®O®
PS10 | CPU %

2
Station 3

3> To other stations

PCLIN
PC LIN

Station 2

PC Link channel 1

PC Link channel 2

{up to 32 stations)

2R DE®O M

P§18 | CPU

()

PC LINK

PS10:
CPU:
1t010:
PP:

Power Supply Module
CPU Module

Stot numbers
Programming Panel

>~ To other stations

Station 3 L) {up to 32 stations)
JOIOROXOROROKv) @
psto | cpu | £

g

ig

PP or host computer

Figure 2.1 PC Link Configuration

2) PC Links can be created between the following devices:

e MEMOCON GL120 and GL130

 Earlier Yaskawa PLCs (MEMOCON-SC GL40, GL60, and GL70)

s Yaskawa System Controllers {CP3300, CP3500, CP5500, and CP9200)

3) Up to two PC Links can be installed in each MEMOCON GL120 or GL130. Each PC Link
has one PC Link port. Up to 32 PLCs can connect to each PC Link port (each of these

PLCs must have one PC Link).

—23—



Overview

2.1.2 System Configuration Overview cont.

4) The PLCs connected to a PC Link are assigned station addresses from 1 to 32. The
transmission line connecting the PC Link to the 32 stations is called a channel. Whentwo
PC Links are used, one channel is called channel 1 and the other is called channel 2.

5) Coaxial cables are used to connect stations. A terminator with atermination resistance of
75 Q must be connected to PLCs at both ends of each cable.

6) Each PC Link has one MEMOBUS port, which can connect to a Programming Panel via
an RS-232C cable. The MEMOBUS port can also connect to a Yaskawa FA Monitor
ACGC ora computer. This enables the Programming Panel, ACGC, or computer to com-
municate with the PLCs at all stations connected by the coaxial cables through the ME-
MOBUS protocol. inthis way, upto 32 GL.120 or GL130 PLCs can be used as MEMOBUS
slaves and monitored without having to use modems.



2.2 Overview of PC Link Functionality

2.2 Overview of PC Link Functionality

This section provides an overview of PC Link functions. The PC Link has the following
three functions:

¢ Link transmissions between PLCs (performed cyclically)

* Message transmissions between PLCs (performed when an event occurs)

& @ Host computer communications (MEMOBUS port used)

2271 ToKen Passing .. .....oii i i e i e a s 2-5
222 Link TransmiSsions ... ..ottt iiiiiiatie et ire e 26
223 Message TransmissiONS . .......iuviinrineeriiaaionsrenrvnnneenenns 2-6
224 Host Computer Communications ...........c.iiiiiiiiiraviiinneennn. 27

225 CPU Scanand Link Data Transmissions .......coeroeeeeecinenennnn, 2-8

2.2.1 Token Passing

1) The PC Link transmission mechanism is based on token passing. A token always circu-

lates around a channel. A station that receives the token (representing the right to send)
can transmit data.

2) A token is passed in ascending order of station address, as shown in Figure 2.2, below.
Stations do not have to be arranged in ascending order of station address.

Figure 2.2 Token Passing

3) Each station can send data while holding the token. In the PC Link, each station can hold

the token for 1 10 255 ms. If the station has no data to send, it passes the token to the next
station.

—25—



Overview
2.2.2 Link Transmissions

2.2.2 Link Transmissions

1) The PC Link has a 2176 word (4352-byte: coils 256 bytes, registers 4096 bytes) virtual
shared memory called “link memory.” The link memory has a register area and a coil
area. For each station, write (send) areas and read {receive) areas must be preset. This
task of presetting these areas is called “allocation.” It is performed for each station by
using a Programming Panel.

2) Link Memory Structure

( Read (receive)
Link area , .
coils Area information Link coils: Receive area
Write . .
2176 words< (Send) area Link CO!IST. Send area
Link registers: Receive area
(4352 bytes) Read {receive) Lk eg. ors: Send
NK registers: Send area
Link area g
registers | wrim
L (send) area

‘3) Conceptual Diagram of Link Transmissions for Four Stations

L Station 1

Token passing - j
—_— Station2 — 5 Sttion3 ... 5 Station4

Send -p---eesee- - > “f--------- P s =
. i [ Send —f~==<--—-- N st >
[ CEREETEE - G- - Send  tf--mee-=e- F>
G- Gmmmmmemmmp Gemmemeee [ Send

In the above figure, each blank rectangle represents a receive area.

4) Each station writes transmission data in the preset areas in its own link memory. When
receiving the token, the station sends the transmission data and area information to all
other stations. These stations write the received data in the appropriate areas in theirown
link memory according to the area information.

5) In this way, the contents of the link memory at each station are updated each time the
token is passed.

2.2.3 Message Transmissions

1) Message transmissions are performed between PLCs by using FBUS communications
instructions to transfer messages when an event occurs. The following message trans-
missions are available:

» MEMOBUS message transmissions

» General message transmissions



2.2 Overview of PC Link Functionality

a) MEMOBUS Message Transmissions

MEMOBUS messages are transmitted using the MSND and MRCYV instructions to
fransmit through the MEMOBUS protocol. The master station sends a MEMOBUS
query message to one or more slaves and receives a response message from each.
The conventional MEMOBUS protocol supports only 1:N communications, while the
enhanced function of the PC Link supports N:N communications. See section
4.3 General Message Transmission for details of the MEMOBUS protocol.

b) General Message Transmissions

(General messages are fransmitted using the SEND and RECV instructions to trans-
fer messages of arbitrary data size between 1 to 254 words. Unlike the MEMOBUS
message transmission mode, function loading is not required. Because transmitting
general messages enables a large amount of register data to be transmitted at a time,
it can provide highly efficient data transmission which is best suited for applications.
See section 4.3 General Message Transmissions for details on the general message
transmission mode.

2) The send-receive buffer for message transmission is separated from that for link trans-
mission. Therefore, any increase in the amount of message data transmitted does not
affect link transmissions.

2.2.4 Host Computer Communications

1) Communications with host computers use the MEMOBUS port to communicate through
the MEMOBUS protocol.

2) Upto 32 MEMOBUS slaves can be connected on one PC Link line without having to use
modems.

3) For details about MEMOBUS see the MEMOBUS User's Manual (SIEZ-C825-70.13).

— 2T —




Overview
2.2.5 CPU Scan and Link Data Transmissions

2.2.5 CPU Scan and Link Data Transmissions

1) As shown in the figure below, link data is transmitted the next time the token is received
after the data is updated by CPU.

a) Token Cycle Time Longer than CPU Scan

i 4 i 4 $ 4 P4 P 4

Vi Vi Vi Vi Vi

PC Link data D D D D D
B v
Token received _ D D'
Link data :
transmitted - b
w_ v

b) Token Cycle Time Shorter than CPU Scan

CPU scan

LT
S Y

IR

€eomemmnin |oned

3

PC Link data .., 0. .

¢ v

Token received D D D D .

Link data
transmitted

Note Link data is updated at the low-speed scan level.
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2.3 Externol Appearance and Specifications

2.3 External Appearance and Specifications

This section describes the specifications of the PC Link.

2.3.1 External Appearance of PO LinkK ...ttt
2.3.2 General Specifications
2.3.3 Moduls Specifications ...........c i i e
2.3.4 Transmission Specifications
2.3.5 Cable Specifications

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

2.3.1 External Appearance of PC Link

1) Appearance

Abbraviation {120NFB23100)

R 1 Color code (yellow)
\‘\\‘N £ .
R 17— Indicator area
=& «—— Resetbutton
DIP switch h e

[~ Rotary switch 1

| =2 1 Rotary switch 2
.. | MEMOBUS port
14

| e [ PC Link port
\l\‘};@" #in |

i 3
AR
Module mounting screws
{Use M4 Phillips screwdriver.)
2) Indicators
a) Indicator Area
120NFB23100

READY D D ACTIVE

L-TX [:] D PP TX
L-RX [:] ] pPRX
L-ERR [:] [:, PP ERR

—_29 —
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Overview

2.3.1 External Appearance of PC Link cont.

b) LED Indicators

Indicator Description Color
READY Lights when the PC Link Module is operating normally. Green
L-TX Lights when the PC Link port is receiving data. - Green
L-RX Lights when the PC Link port is sending data. Green
L-ERR Lights for 10 ms when an efror occurs during data transmission from the PC | Red

Link port.
ACTIVE Lights when CPU is active. Green
PP TX Lights when the MEMOBUS port is sending data. Green
PP RX Lights when the MEMOBUS port is receiving data. Green
| PP ERR Lights for 10 ms when an error occurs during data transmission from the Red
MEMOBUS port.
c) Status Error Display
Error LED Indicator
READY PP ERR L-ERR Remarks
ROM Error Ce Oe oo Continuously
checked
RAM Error Ce ® o ) Checked at
Common Memory | O@ e ® power ON
Error :
Watchdog Timer |O @ oe Continuously
Emor : checked
Station Address | O . oe @ Checked at
Error ) power ON
Display Status: Q: Lit @: Not lit O®: Flashing

3) Station Address

The station address of a PC Link Module is set using two rotary switches on the front pan-
el ofthe Module. The range of possible settings is from 1 to 32 {2-digit decimal). The Mod-
ule will not operate with any other setting. This address is also used as the station’s link
port address and its PP port address.

Press the reset button and restart the Module after changing the station address.

STATIN
ADDRESS

- @

Figure 2.3 Station Address Switches on Front Panel of PC Link Module
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2.3 External Appearance and Specificetions

L _ AR A
4) Baud Rate
The DIP switch on the front panel is used to set the baud rate of the PC Link port.
Table 2.1 DIP Switch Settings
Pin Setting

Number

1 ON Self-diagnosis mode
OFF | PC Link mode {(normally OFF}

2 Not used

3 ON Use channel 2.
OFF Use channel 1.

4 ON Holding mode: Holds station link data immediately before the station

malfunctions.

OFF Clear mode: Resets iink data on a failed station to "OFF” or “0.”

5&6 5 6 Baud Rate
ON ON 4 Mbps
ON OFF 2 Mbps
OFF ON 1 Mbps
OFF OFF 0.5 Mbps

Note All stations on the same channel must be set to the same baud rate.
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.

2.3.2 General Specifications

2.3.2 General Specifications

1) The following table shows the general specifications of the PC Link.

Item

Specification

Physical
Environment

Ambient Temperature

01060 °C

Storage Temperature

—25 to 85 °C

Humidity

30% to 95% RH (with no condensation)

Storage Humidity

5% to 95% RH (with no condensation)

Dust

‘Free from conductive dust

Poliution Level

Conforming to JIS B3501: Pollution
level 1

Corrosive Gas

Free from corrosive gas

Altitude

Up to 2,000 meters above sea level

Mechanical
Conditions

Vibration Resistance

Conforming to JIS B3502

10 to 57 Hz; displacement amplitude;
0.075 mm

57 to 150 Hz; Constant acceleration:
9.8 m/s? (1G)

Sweep cycles: 10 for X, Y, and Z axes
(Trace interval: 1 octave per minute)

Shock Resistance

Conforming to JIS B3502
Acceleration peak value: 147 m/s?
(15€¢).

Working time: 11 ms

Direction of shock: £X, 1Y, and 27
(twice each)

Electrical
Conditions

Noise Immunity

Conforming to JIS B3502
Normal mode: 1,500 Vp-p
Common mode: 1,500 Vp-p
Pulse width: 100 ns/1 us
Rise time: 1 ns

{Tested with noise simulator)

Installation
Conditions

Cooling Method

Natural air cooling
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2.3 External Appearance and Specifications

2.3.3 Module Specifications

1) The table below gives the Module specifications of PC Link.

Table 2.2 Module Specifications

item Specification

Model Name PCLINK-COAX

Model JAMSC-120NFB23100

Function Communications between interconnected PI.Cs through special
references.

Indicators READY: Lights for a normal Module.
ACTIVE: Lights when CPU is active.
PP TX: Lights while the PP port is transmitting.
PP RX: Lights while the PP port is receiving.
PP ERR: Lights for a PP port communication error.
L-TX: Lights while the link port is transmitting.
L-RX: Lights while the link port is receiving.
L-ERR: Lights for a link port communication error.

Ports PC Link Port = 1
MEMOBUS Port = 1

Switches Reset
Station address
Baud rate setting

Consumed Current 800 mA at 5 VDG

Mounting Base CPU Base

Hot Swapping Available

Dimensions in mm 40.34 x 130 x 103.85 (WxHxD) mm

Approximate Mass 300¢g

2) Up to two PC Link Modules can be installed on the MEMOCON GL120 or GL130.
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L
2.3.4 Transmission Specifications )

2.3.4 Transmission Specifications

1) This section describes the specifications of the PC Link port and the MEMOBUS port.

a) PC Link Port Specifications

item Specification

Topology Bus (Party line)
Media Access Control Method | Token passing bus {(N:N communication)
Transmission Medium Coaxial cable (75 Q) ,
Transmission Method Baseband (Manchester coding)
Data Baud Rate . | 500 kbps,1 Mbps, 2 Mbps, 4 Mbps (Selected on DIP switch on

- front of Medule)

Select according to transmission distances.
Max. Cable Length . | 1 km (Depending on the data baud rate and cable used)
RAS Failed stations: Automatic line disconnect and automatic
" recovery

Synchronization Frame
Transmission Format Conforming to HDLC
Insulation Pulse transformer
Number of Stations 32 stations max.
Station Address 1 to 32 (Set on rotary switch on front of Module.)
Connector BNC connector
Number of ports 1

b) MEMOBUS Port Specifications

Item Specification
Standard Conforming to EIA RS-232C
Synchronization Half duplex, start-and-stop
Data Baud Rate 9,600 bps
Data Bits 8 bits
Stop Bits 1 bit
Parity Check Even
Protocol MEMOBUS protocol
Station Address 1 to 32 (identical with station addresses for PC Link port)
Connector D-SUB 9-pin connector (female)
Number of ports 1

2) Link Data Reference Numbers

ttem Reference Number
Link Coils Du001 to Du2048
Link Registers Ru0001 to Ru2048

u: 1 or 2 {channel number)
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2.3 External Appearance and Specifications

2.3.5 Cable Specifications

See chapter 6 Cabling for details on how to wire or connect devices.
1) Yaskawa Standard Coaxial Cables

Use the same coaxial cables as for GL120 or GL130 Remote I/O Systems. The following
table shows the types and specifications of Yaskawa standard coaxial cables.

Model Cable Length in Cable Type to be " Remarks
Meters (Inches) Used

JZMSZ-WB0-1 2m(78.74) 3C-2V (in-panel) BNC connectors at
JZMSZ-W80-2 3m (118.18) : both ends
JZMSZ-W60-3 5m (196.85)
JZMSZ-W61-1 2m (78.74) - | 5C-FB {panel to panel) | F Connectors {F-5FB)
JZMSZ-W61-2 5 m (196.85) g‘;g_‘gi :t’;%Scomact
JZMSZ-W61-3 10 m {393.7)
JZMSZ-W61-4 20 m (787.4)

2) Other Coaxial Cables

The table below shows the types and specifications of coaxial cables manufactured by

Fujikura Ltd.
Model Electrostatic Application Conditions Signal Attenuation:Pas (dB/km}
{Fujikura Ltd.) and Magnetic 05 1MHz | 2MHz | 4 MHz
Shield MHz

ac-2v Not provided In-panel Exclusive duct |} 9.0 12.0 17.0 25.0
Provided Low-voltage

3C-2V {Cu, Fe) ZV electrical duct

5C-2V Net provided Panel to Panel | Exclusive duct | 5.1 7.6 11.0 16.0
Provided Low-voltage

5C-2V (Cu, Fe) 2V _ electrical duct

5C-FB Not provided Panel to Panel | Exclusive duct | 4.8 7.4 10.5 14.0
Provided Low-voltage

5C-FB (Cu, Fe) ZV electrical duct

7C-FB Not provided Panel to Panel | Exclusive duct |4.2 5.8 7.6 10.0
Provided Low-voltage

7C-FB {(Cu, Fe) ZV electrical duct

7C-FL Not provided Panel to Panel | Exclusive duct | 2.9 38 5.6 8.1
Provided Low-voltage

7C-FL (Cu, Fe) ZV electrical duct

12C-5AF Not provided Panel to Panel | Exclusive duct | 1.46 22 3.2 4.5
Provided Low-voltage

12%0'5”,: (Cu, Fe) electrical duct

Note (a) Coaxial cables equivalent to the above can be applicable.

(b) Signal attenuation: Pas (dB/km) shows typical values.
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2.3.5 Cable Specifications cont.

'3) Coaxial Connectors

The following table shows the types and specifications of coaxial connectors.

Model

Connector Name Type Remarks Manufacturer
Name
Connection | BNC BNC-P-3-Ni-CAu | BNC-P-3 { For 3C-2v, . Bai-Ichi
’ connector Gold-plated contact | Electronic Ind.
F FSPW-5-Ni-CAu For 5C-2V, Fujikura Ltd.
.| connector Gold-plated contact
F-5FB For 5C-FB, Fujikura Ltd.
. Gold-plated contact
FSPW-7-Ni-CAu For 7C-FL, Fujikura Ltd.
Gold-plated contact
F-7FB For 7C-FB, . Fujikura Ltd.
Gold-plated contact
Fitting F1-12C-2.9-TC31 For 12C-5AF, Fujikura Ltd.
connector Gold-plated contact
FT-7C-FL For 7C-FB, Fujikura Ltd.
Gold-plated contact
Branch T 413592-2 For connection and | AMP
connector branch
Conversion { Conversion | 7-0298 For conversion of Yaskawa
adapter BNC and F Electric
connectors Corporation
Conversion | FTR-FJ For conversion of Fujikura Ltd.
connector fitting and F
connectors
Junction | Junction A For connection of F | Fujikura Ltd.
connector connectors to each
other
FI-A For connection of Fujikura Ltd.
fitting connectors to
each other
Termination | Terminator | 221629-5 For termination of AMP
: both ends of
transmission

Note (a) All of the above connectors have a connection loss of 0 dB.

(b) Watefproof and insulate the junction of the coaxial cable {e.g., wrap with self
sealing tape).

{c) See éection 6.3.5 Grounding for details.

—2-16 —



. 2.3 External Appearance and Specifications

4) MEMOBUS Cables

MEMOBUS cables are RS-232C cable for connecting a Programming Panel, ACGC, or
hostcomputer to the MEMOBUS port. Yaskawa provides the standard cables shown be-

low. :
Type Name Model Model Description Length
Name
MEMOBUS {W0200 | W0200-03 | JZMSZ-120W0200-03 | 1) This cable is used to connect a 25m
cable cable personal computer made by NEC
. {PC-98) to the MEMOBUS port.
W0200-15 | JZMSZ-120W0200-15 15.0m
2} Ithas a D-SUB connector (25-pin,
male) on the personal computer end.
W0201 | W0201-03 | JZMSZ-120W0201-03 | 1) This cable is used to connect a 25m
cable personal computer made by NEC

(PC-98) to the MEMOBUS port.

W0201-15 | JZMSZ-120W0201-15 15.0m

2} It has a half-pitch connector (MDR
14-pin, one-touch lock, straight) on the
personal computer end.

w0202 | W0202-03 |JZMSZ-120W0202-03 | 1) This cable is used to connectaDOS  |2.5m

cable personal computer to the MEMOBUS
port.
W0202-15 | JZMSZ-120W0202-15 2) It has a D-SUB connector (9-pin, 150m
temale) on the personal computer
end.
W0203 | W0203-03 | JZMSZ-120W0203-03 | 1) This cable is used to connect a 25m
cable Programming Panel (P120) to the
MEMOBUS port.
W0203-15 | JZMSZ-120W0203-15 15.0m
2) It has a D-SUB connector (9-pin,
female). '
W0204 | W0204:05 | JZMSZ-120W0204-05 | 1) This cable is used to connect an FA 50m
cable  ['wp204-10 | JZMSZ-120W0204-10 monitor {ACGC4200) to the 10.0 m
W0204-15 | JZMSZ-120W0204-15 |  MEMOBUS port. 150 m
W0205 | W0205-01 | JZMSZ-120W0205-01 | 1) This cable is used to connect an 1.0m
cable  '\wo0205-03 | JZMSZ-120W0205-03 |  2000-series modem J2078 to the 30m
W0205-05 | JZMSZ-120W0205-05 |  MEMOBUS pont. 50m
W02068 | W0206-01 | JZMSZ-120W0206-01 | 1) This cable is used to connect an 1.0m
cable  'W0206-03 | JZMSZ-120W0206-03 commercially available modem 30m
W0206-05 | JZMSZ-120W0206-05 |  AX/2400C to the MEMOBUS port, 5.0m
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2.3.5 Cable Specifications cont.
a) JZMSZ-120W0200 and JZMSZ-120W0204 Connections
Pinit PC Link Direction Pin# | Personal Computer Made
by NEC (PC-98)
D-SUB 25-pin Connector
Signal Name Signal Name
1 PGND (protective ground) —_ 1 Kggiatr)“()protectwe ground)
2 .| TXD (transmission data} — 3 .| RXD (reception data)
3 RXD (reception data) Z 2 TXD {fransmission data)
4 RTS (request to send) — N — |4 RTS (request to send)
5 CTS (clear to send) — — I5 CTS (clear to send)
6 DSR (data set ready) 20 DTR (data terminal ready)
7 SGND (signal ground) 7 SGND (signal ground)
8 TEST ' -
9 DTR (data terminal ready) : 6 DSR (data set ready)
b) JZMSZ-120W0201 Connections
Pin# PC Link Direction Pin# | Personal Computer Made
by NEC (PC-98)
Half-pitch Connector
Signal Name Signal Name
1 PGND (protective ground) | ~—
2 TXD (transmission data) — 1 RXD (reception data)
3 RXD (reception data) 9 TXD (transmission data)
4 RTS (request to send) — ' ' — {10 RTS (request to send)
5 CTS (clear to send} — ' L~ |4 CTS {(clear to send)
6 DSR (data set ready) — 1 DTR (data terminal ready)
7 SGND (signa! ground) — 14 SGND (signal ground)
8 TEST v :
9 DTR {data terminal ready} — 2 DSR (data set ready)
— |12 RSEN
L~ {13 SGND (signal ground)
- ¢) JZMSZ-120W0202 Connections
Pin# PC Link Direction Ping DOS D-SUB 9-pin
Connector
Signal Name o Signal Name
1 PGND (protective ground) 1 PGND (protective ground)
’ —— (vacant) )
2 TXD (fransmission data) — 2 RXD {reception data)
3 RXD (reception data) X 3 TXD (transmission data)
4 RTS (request to send) —/ |7 RTS (request to send)
5 CTS (ctear to send) -— ' — |8 CTS (clear to send)
6 DSR (data set ready) 4 DTR (data terminal ready)
7 SGND (signal ground) 5 SGND (signal ground)
8 TEST (vacant) Vo 9 - (vacant)
9 DTR (data termina! ready) ~— 6 DSR (data set ready)
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d) JZMSZ-120W0203 Connections

2.3 External Appearance and Specifications

Pin# PC Link Direction Pin# P120 D-SUB 9-pin
Connector

Signal Name Signal Name

1 PGND (protective ground) | ——— 1 CD (vacant)

2 TXD (transmission data) - 2 RXD (reception data)

3 RXD (reception data) 3 TXD (transmission data)

4 RTS (request to send) _— ' |7 RTS (request to send)

5 CTS (clear to send) — o« L8 CTS (clear to send)

6 DSR (data set ready) : 4 DTR (data terminal ready)

7 SGND (signal ground) , 5 SGND (signal ground)

8 ESTUS 9 ESTUS

9 DTR (data terminal ready) 6 DSR {data set ready)
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System Configuration

This chapter describes the hardware of the PC Link, including the system
configuration, equipment connections, and transmission parameters.

3.1 Example System Configuration ............ 3-2

3.2 Connecting PC Link to Other Devices....... 3-3
3.21  Connecting PCLinkModules .................... 3-3
322  Connecting PCLinkstoHosts ................ ... 34

33 TransmissionTime.......o0000vvvvevecea.  3-6
33.1 PC Link Data Transmissions ..................... 36
332 MEMOBUS Port Transmissions .................. 39
3.3.3  Time Required to Transfer Message Data between PLCs 3-13
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System Configuration

3.1 Example System Configuration

g This section provides an example of PC Link system configuration.

1) The following eiamp!e is a PC Link system using two channels.

PC Link channel 1 Up 10 32 stations
CPU Rack Station 1 Station 2 Station 3
PICIL P L L P (L IL
S|P |1 S|P 112 S P i1 12,
1] 4 U
. A
PP

PC Link channel 2 Up to 32 stations
L1,L2: PC Link Module
PS: Power Supply Module
CPU: CPU Module
PP: Programming Panel
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3.2 Connecting PC Link to Other Devices
IR ]

3.2 Connecting PC Link to Other Devices

g This section describes the parts required to connect the PC Link to other devices

3.21 Connecting PCLinkModules .......... ..ottt iiiiianannn.. 3-3
3.2.2 ConnectingPCLinkstoHOStS ... ... i i i . 3-4

3.2.1 Connecting PC Link Modules

1) The parts required to connect one PC Link Module to another are shown below.

PC Link PC Link

=
L |

aa;q: @

o |
oF | [Fe oF| [ Fe

Figure 3.1 Connecting PC Link Modules
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System Configuration

3.2.1 Connecting PC Link Modules cont.

Table 3.1 Coaxial Cable Parts

Model

No. Parts Name Remarks
1 Terminator 221629-5 This terminator is used to terminate
the transmission path.
2 T Adapter 413592-2 This adapter is used to connect a
BNC Connector to a station Module.
3 Conversion Adapter T-0298 This adapter is used to connect a
BNC Connector to an F Connector.
4 F Connector F-5FB This connector is used to terminate
the trunk cables,
5 W60 Cable JZMSZ-We0-[ ® This cable is used as in—panel
W60-1: 2.0m branch cables.
W60-2: 3.0m
W60-3: 5.0m ® This cable has two BNC
connctors at each end.
6 Panel-to-pane! Coaxial 5C, 7C, 11C, 12C, etc. | Select an-appropriate model
Cable (see note.) according to the connection
distance.

Note W61 trunk cables with Fconnectors at both ends are also provided by Yaskawa.
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3.2 Connecting PC Link to Other Devices

Table 3.2 MEMOBUS Cables
No. | Cable Name Model Length Remarks

1 WO0200 cable | JZMSZ-120W0200-03 [2.5m Connection cable for a personal computer made by
JZMSZ-120W0200-15 | 15.0m | NEC (PC-98), with D-SUB connector (25-pin, male)

2 WO0201 cable | JZMSZ-120W0201-03 [2.5m Connection cable for a personal computer made by
JZMSZ-120W0201-15 | 15.0m | NEC (PC-98), with half-pitch connector (MDR 14-pin)

3 WO0202 cable | JZMSZ-120W0202-03 [25m Connection cable for DOS personal computer, with
JZMSZ-120W0202-15 | 15.0 m D-SUB connector (9-pin, female)

4 W0203 cable | JZMSZ-120W0203-03 [2.5m Connection cable for P120, with D-SUB connector
JZMSZ-120W0203-15 | 15.0m | (9-Pin. female)

5 W0204 cable | JZMSZ-120W0204-05 | 5.0 m Connection cable for ACGC4200
JZMSZ-120W0204-10 | 10.0m
JZMSZ-120W0204-15 | 150 m
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System Configuration
3.3.1 PC Link Data Transmissions

3.3 Transmission Tim_e

This section describes how to calculate approximate transmission times required. Use
these values as guidelines in system design.

3.3.1 PCLink Data Transmissions ............... e, 3-6
3.3.2 MEMOBUS Port Transmissions ......... et eeaaeeeaeanaan 39
3.3.3 Time Required to Transfer Message Data between PLCs . ............. 3-13

3.3.1 PCLink Data Transmissions

1) Transmission Delays
a) Transmission Time Tsnd (ms)

« The frame format of link data transmitted via the link line is shown in the following il-

lustration.
Header Data fCcS EOF
Header: 32 bytes
Data: ) 110 512 bytes
FCS (frame check sequence): 2 byles
EOF (end of frame): 1 byte

The fixed part of the frame is thus 35 bytes.

The transmission time is calculated as follows:
Tsnd (ms) = (35 + Nd) x 8 + f + 1000 -
Nd: Number of data items (bytes)
f: Baud rate (Mbps)

4EXAMPLE)» . . . . )
- In this example, the number of data items is 68 for the following WMAP allocation:

Link coils: 32 points
Link registers: 32 registers

The transmission time for this allocation is as follows:

Baud Rate 4 Mbps 2 Mbps 1 Mbps . 0.5 Mbps

Transmission 021 ms 0.41 ms 0.82 ms 165ms
Time .
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3.3 Transmission Time

b) Transmission Processing Time Ts (= 1 ms x number of stations)

The transmission processing time is the time required to process the transmission
data after the token for link data transmission processing has been acquired. It takes
about 1 ms per station regardless of the amount of transmission data and the baud
rate.

¢) Token Rotation Time Tg (ms)

The token moves around the logical ring, and a station can transmit to the link line only
while it holds the token. The processing time for each station to acquire and pass the
token to the next station is about 1 ms. This time also includes the token transmission
time (fixed regardless of the baud rate).

The maximum time Tg required for a station to release the token and acquire the next
token is calculated as follows:

Tg{ms)=ZTsnd + Ts +1 X Ns

>Tsnd: Sum of data transmission times for other stations

Ns: Number of stations

Ts: Transmission processing time at other stations (= (Ns — 1) x 1)
d) Reception Processing Time Trcv

Trev varies with PLC scan time and reception timing. The maximum value is 2 x scan
time.

2) Transmission Times

The figure below shows the transmission timing when two stations are used. The trans-
mission timing varies with the number of stations because the value of Tg changes.

Scan
GL120 or GL130 ® @ &) @ . ® @
Station1 | |_ | | | | i | P L
L} 's"_—->_—-_:
Tg1 >i] i i|< Trov?
PC Link
%Tsmﬂ '+-:<—Tsnd2
Link line : '
v, P
Trovi -r; >|J ;« Tg2
PC Link Q""l PURE X
e————-x—: Tscan
GL120 or GL130 » ' ’
<. s e s s s

Figure 3.3 Transmission Timing
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3.3.1 PC Link Data Transmissions cont.
The time required for link data to reach the CPU at station 2 from the CPU at station 1 is -

the sum of the foliowing:

Token rotation time (Tg1)
Station 1 link data transmission time (Tsnd1)
Reception processing time (Trevi)

The time required for link data to reach the CPU at station 1 from the CPU at station 2 is
the sum of the following:

Token rotation time (Tg2)
Station 1 link data transmission time (Tsnd2)
Reception processing time (Trev2)

Add one scan period for ladder processing time when a ladder diagram is used to process
received link data and the result is either sent to another station or output.

3) Calculation Example'

a) Conditions

Number of stations: 4
Number of link data items: 68 bytes per station
[Link coils: 32 points (4 bytes)]
[Link registers: 32 registers (62 bytes)]
Baud rate: 4 Mbps
~Scan period: 30 ms {Scan period is the same for all stations)
Transmission data: Prepared for all stations
No MEMOBUS transmissions

b) Station 1 to Station 2 Arrival Time
Tg1=0.21 X 3+3+4=7.63(ms)
Tsnd1 = 0.21 (ms)
Trevl = 60 (ms)

‘Therefore, the maximum arrival time is 67.84 ms.

c) Station 2 to Station 1 Arrival Time
Tg2=021 x3+3+4=7.63(ms)
Tsnd2 = 0.21 (ms)
Trcv2 = 60 (ms)

Adding one scan period (30 ms) for ladder processing at station 2 to the sum above
yields a time of 67.84 ms.

d) The total time required is (b) + (¢} + Tscan (1 sacn}.
{(b) + (c) + Tscan (1 sacn) = 67.84 + 67.84 + 30 = 165.68 (ms)
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3.3 Transmission Time
"

3.3.2 MEMOBUS Port Transmissions

1) Transmission Delays
a) Transmission Time on the Link Line Tsnd {ms)

» The frame format of MEMOBUS data transmitted onto the link line is shown in the fol-
lowing illustration.

Header Data FC3 EOF
Header: 18 bytes
Data: 7 to 255 bytes
FCS (frame check sequence): 2 bytes
EOF (end of frame): 1 byte

Therefore, the fixed part of the frame is 21 bytes.
» Transmission time is calculated as follows:

Tsnd (ms) = (21 + Nmd) x 8 + f + 1000
Nmd: Number of data items (bytes)
f: Baud rate (Mbps)

The number of data items depends on the transmission message from the device
connected to the MEMOBUS port, or the response message from the destination sta-
tion.

b) Transmission Time on the RS-232C Line: Ta33; (MS)

The transmission time between the MEMOBUS port and a connected device (ME-
MOBUS, etc.) is expressed by the following equation:

Nmd x 11 x 1000
Tz = 8600 [ms]

Nmd: Number of data items in item a), above.
c) Processing Time for Transmission to the Link Line

Processing time is required to transmit both data received from the MEMOBUS port
and the response message from the CPU 1o the link line. This time is also required for
transmission processing after the token has been acquired. The time is about 0.5 ms
regardiess of the amount of transmission data and the baud rate.
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31.3.2 MEMOBUS Port Transmissions cont,

d) Token Rotation Time Tg (ms)

e)

As with link data transmissions, a station can transmit message data to the link line
only while it holds the token. The processing time for each station to acquire and pass
the token to the next station is about 1 ms. This time also includes the token transmis-
sion time. {Fixed regardless of the baud rate.)

As with link data transmissions, a station can transmit message data to the link line
only while it holds the token. The processing fime for each station to acquire and pass
the token to the next station is about 1 ms. This time also includes the token transmis-
sion time. (Fixed regardless of the baud rate.)

The maximum time Tg required for a station fo release the token and acquire the next
token is calculated as foliows:

Tg(ms)=Nsx 1+ Ts+ XTsnd
Ns: Number of stations
Ts: Transmission processing time at the other station
=(Ns-1)x1
2Tsnd: Sum of data transmission times for other stations
(both link data and message data) )
Nf: Number of frames of message data for other station

Token Holding Time
The token holding time ranges from 1 to 255 ms. Data can be transmitted onto the link

liné throughout the token holding time. Even though holding time may still be avail-
able, the token will be passed to the next station if there is no other transmission data.

OITIEID . The transmission processing time, token rotation time, and token holding time are not sepa-
rate for link and message data transmission. They are interrelated and must be considered
together.

2) Transmission Times

The transmission time required for communications from the MEMOBUS port to a station
is the sum of the following times:

a)
b)
c)
d)
e)
f

g

Command trar'\sm_ission time to the MEMOBUS port
Token rotation time

Command transmission time to the link line
Reception processing time at the destination station
Token rotation time

Respoﬁse tranémission time to the link line

Response transmission time from the MEMOBUS port
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3.3 Transmission Time

The following example shows how to calculate the required transmission time.
3) Calculation Example
The foilowing example calculates the time required to read 125 holding registers before a
response is returned. Link data is also transmitted in this example. Here, it is assumed

that no other stations are currently transferring message data.

Conditions

Number of stations: 4
Number of link data items: 68 bytes per station
[Link coil: 32 points {4 bytes)]
[Link register: 32 registers (62 bytes)]
Baud rate: 4 Mbps
Scan period: 30 ms (Scan period is the same for all stations)
Transmission data: Prepared for all stations

a) Command Transmission Time to the MEMOBUS Port

The number of command characters is 8 bytes, so the transmission time is calculated
as follows:

8 x 11 x 1000
9600 = 9.17 [ms]

b) Token Rotation Time

As all stations transmit link data, the token rotation time is as follows:
Tg=4x1+3x1+3x0.21 =7.63 (ms)
¢) Command Transmission Time to the Link Line
The time required to transmit the command to the link line is the sum of the link data

transmission processing time, the link data transmission time, the message data
{command) transmission processing time, and the message data transmission time.

Link data transmission processing time: 1ms.

Link data transmission time: 0.21 ms

Command transmission processing time: 0.5 ms

Message transmission time: (21 +8)x8+4=>58(us)

Therefore, the command transmission time is about 1.77 ms,

Note This value indicates that all data can be transmitted within the token holding time
(255 ms or less).

d) Reception Processing Time at the Destination Station

A maximum of two scan periods are required. This time can thus be calculated as fol-
lows:

2 x scan period + command processing time = 2 x 30 + 2 = 62 {ms)
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$LnrFo > Some commands are divided into two scans. If two scans are required, add one more scan
time plus a command processing time of 2 ms.

e) Token Rotation Time

| As in b), the token fotation time is as follows: '
Tg=4x1 +3x1 +3x0.21 =v7.63(ms)

) Response Transmiésion Time to the Link Line

The time required to transmit the response to the link line is the sum of the link data
transmission processing time, the link data transmission time, the message data (re-
sponse) transmission processing time, and the message data transmission time.

Link data transmission processingtime: 1 ms
Link data transmission time: 0.21ms
Response transmission processing time: 0.5 ms

Because the number of response characters is 255 bytes, the response transmission
time is calculated as follows:

{21 + 255) x 8 + 4 + 1000 = 0.552 ms
The response transmission time is about 2.26 ms.
g) Response Transmission Time from the MEMOBUS Port

The number of response characters is 255 bytes, so the transmission time is as fol-
lows: '

" 955 x 11 x 1000 :
9600 — = 292,18 [ms]

The total of 382.64 ms for items a) to g) above is the desired total transmission time
(maximum). '
4} Influences on Message Transmission

The foiiowing factors prolong the transmission time of link data when a Programming
Panel or other devices are connected to MEMOBUS ports.

a) Processing time to transmit the command to the link line (0.5 ms)
b) Time to transmit the command to the link line.
¢) Processing time to transmit the résponse to the link fine (0.5 ms)

d) Time to transmit the response to the link line.
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In the example shown above, item 3), the link data transmission period for transmitting
message data is prolonged as follows

Command transmission influence: About 0.56 ms
Response transmission influence: About 1.05 ms

Each command and response transmission is on a different transmission cycle, so they
are each affected.

When more than one Programming Panel is connected to the MEMOBUS ports, the val-
ue for each must be added to the transmission time.

3.3.3 Time Required to Transfer Message Data between PLCs

1) Transmission Delays

a) Transmission Time on the Link Line

» The frame format of message data transmitted onto the link line is shown in the follow-
ing illustration.

Header Data FCS EOF
Header: 18 bytes
Data: 7 10 255 bytes
FCS (frame check sequence): 2 bytes
EOF (end of frame): 1 byte

Therefore, the fixed part of the frame is 21 bytes.
« Transmission time Is calculated as follows:

Tsnd (ms) = (21 + Nmd) x 8 + f + 1000
Nmd: Number of data items (bytes)
f. Baud rate (Mbps)

The number of data items depends on the response message from the destination
station.

b) Processing Time for Transmission to the Link Line

Processing time is required to transmit the response message from the CPU to the
link line. This time is also required for transmission processing after the token has
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been acquired. The time is about 0.5 ms regardless of the amount of transmissron
data and the baud rate. :

¢) Token Rotation Time Tg (ms)

As with link data transmissions, a station can transmit message data to the link line
only while it holds the token. The processing time for each station to acquire and pass
the token to the next station is about 1 ms. This time also includes the token transmis-
sion time (fixed regardless of the baud rate).

The maximum time Tg required for a station to release the token and acquire the next
token is caiculated as follows:

Tg (ms) =Ns x 1 + Ts + XTsnd
" Ns: Number of stations
Ts: Transmission processing time at other station
(= (Ns —1) x1 + Nf x 0.5)
ZTsnd: Sum of data transmission times for other stations
{both link data and message data)
Nf: Number of frames of message data for other station

d) Token Holding Time

The token holding time ranges from 1 to 255 ms. Data can be transmitted onto the link
line throughout the taken holding time. Even though holding time may still be avail-
able, the token will be passed to the next station if there is no other transmission data.

OI]IED The transmission processing time, token rotation time, and token holding time are not sepa-
rate for link and message data transmission. They are interrelated and must be considered
together.

2) Transmission Time

The transmission time required for communications to a station is the sum of the following
times:

a) Token rotation time

b) Tlme_ required to transmit the command to the link line
c) Reception processing time at the destination station
d) Token rotation time at the destination station

€) Time required to transmit the response to the link line
f) Reception pr@ssing time
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m
The following example shows how to calculate the required transmission time.

3) Calculation Example

The following example calculates the time required to read 125 holding registers before a
response is returned. Link data is also transmitted in this example. Here, it is assumed
that no other stations are currently transferring message data.

Conditions:
Number of stations: 4
Number of link data items: 68 bytes per station
[Link coil: 32 points {4 bytes)]
[Link register: 32 registers (62 bytes)]
Baud rate: 4 Mbps
Scan period: 30 ms (Scan period is the same for all stations)
Transmission data: Prepared for all stations

a) Token Rotation Time

As all stations transmit link data, the token rotation time is as follows:
Tg=4x1+3x1+3x0.21=7.63(ms)

b) Command Transmission Time to the Link Line

The time required to transmit the command to the link line is the sum of the link data
transmission processing time, the link data transmission time, the message data
{command) transmission processing time, and the message data transmission time.

Link data transmission processing time: 1ms

Link data transmission time: 0.21 ms

Command transmission processing time: 0.5 ms.

Message transmission time: (21+8)x8+4+1000=0.058 (ms)

Therefore, the command transmission time is about 1.77 ms.

Note This value indicates that all data can be transmitted within the token holding time
{255 ms or less).

¢) Reception Processing Time at the Destination Station

A maximum of two scan periods are required. This time can thus be calculated as fol-
lows;

2 x scan period + command processing time = 2 x 30 + 2 = 62 (ms)

OIIIEID Some commands are divided into two scans. If two scans are required, add one more scan
period plus a command processing time of 2 ms.
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d) Token Rotation Time

As in a), the token rotation time is as follows:
4x1+3x1+3x0.21=7.63{ms)
Response Transmission Time to the Link Liné

The time required to transmit the response to the link line is the sum of the link data
transmission processing time, the link data transmission time, the message data (re-
sponse) transmission processing time, and the message data transmission time,

Link data transmission processing time: 1 ms
Link data transmission time: 0.21ms
Response transmission processing time: 0.5 ms

Because the number of response characters is 255 bytes, the response transmission
time is calculated as follows:

(21 + 255) x 8 + 4 =~ 1000 = 0.552 ms
The response transmission time is about 2.26 ms.
Recebtion Prodeésing Time

Maximum scan time + command processing time =2x 30 + 2 =62 ms

The total of 143.29 ms for items a) to €) above is the desired total transmission time (maxi-
mum). » . '
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This chapter describes the procedures for link transmissions between PLCs,
message transmissions, communications with host computers, and other

transmission procedures.

4.1 Data Links between P1LCs......... creseeee 42
41.1 LinkDataTransfer .......................c..... 42
4.1.2  Setting Transmission Parameters .................. 43
413 SetingPCLinks .............................. 4-4
414  Allocation........coiiiiii it i 4-5
415 Allocation Procedure ..... .. ... ..o, 47

4.2 MEMOBUS Message Transmission ....... .. 418
421  Overview ... ... 4-18
422  FBUS MEMOBUS MASTER Instruction (MSND) ... 4-19
423 FBUS MEMOBUS SLAVE Instruction (MRCV) ..... 4-24

4.3 General Message Transmissions ............ 428

4.3.1 OVervVIeW ... i 4-28
432 FBUS MESSAGE SEND Instruction (SEND) ....... 4-29
433  FBUS MESSAGE RECEIVE Immction (RECV) .... 4-34

4.4 Communications with Host Computers ..... 4-38

4.5 PC Link Status Display .......... cenesenes 439
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4.1.1 Link Data Transfer

4.1 Data Links between PLCs

§ This section describes allocations required to transfer link data between PLCs.

411 LinkDataTransfer ........ociiiiiiiniiimi ittt iiereiiiienas 4-2
412 Setting Transmission Parameters ......... ... ... iiiiiiiiiaann.. 4-3
413 SettingPC LINKS ...t i e 4-4
414 AloCAHION ... ..o i i et e e 4-5

415 Allocation Procedure .......ccoiiiiiiiorer ittt i r et 4-7

4.1.1 Link Data Transfer

1) The PC Link has a memory for link data called the link memory. The CPU at each station
transfers link data by reading and writing the link memory for PC Links according to the
allocation data (see section 4.7.4 Allocation). The PC Link transmits data between sta-
tions to transfer link data according to the allocation data.

2) The write area in the link memory at each station is determined by allocation. The PC Link
at each station cyclically transmits the link data written by the iocal CPU to all other sta-
tions. It also receives the link data written by the CPUs at other stations and stores the
data in its own link memory. In this way, the contents of the link memory at each station
remain the same.

3) The foliowing figure illustrates the link data flow in a 4-station system. The areas labeled
*output” indicate the write areas allocated to each CPU.

Station 1 Station 2 Station 3 Station 4

Output == -—--—--- & s mem———— kd ssfpesme—- =4
P S e S— A - >
_______ pY SN summns I o I it
p I s S s I Y.
Link memory for each station

Y K, J



Station 1 Station 2 Station 3 Station 4
Station 1 Output dataf -~ -1 Written <---1 Witten <=-= Written <---
] 1 1 1
1 1 1) 1
O o wmen <] witen <o
t 1 1 1
i 1 t []
Station 3 Written ===~ Written <~} Oulputdaél---g Written <=
1 ] ] 1
Station 4 Writen < -~ Written <~ Writlen <---' Output datal - -~

IMPORTANT

4.1 Data Links between PLCs

4) The following figure illustrates token circulation and link data flow.

The link data shown in the figures above is written to the link memory of the PC Link. The link
memory must be allocated before the CPU can refer to the link data. If memory references are

not allocated, all input data will be “0” (OFF).

5) Link data is divided into link coils and link registers. Each is assigned reference numbers

as shown below.

ltem

Reference Numbers

Link coils

Du0001 to Du2048

Link registers

Ru0001 to Ru2048

When the PC Link is connected to a MEMOCON-SC GL40, GL680, or GL70, the reference
numbers of link coils and link registers are DuC001 to Du1024 and Ru0001 to Ru1024, re-

spectively.

u: 1 or 2 (channel number}

4.1.2 Setting Transmission Parameters

1) Programming Panels can be used to set transmission parameters (channel, station ad-
dress, group address, number of FBUS retries, token holding time, token check time, sta-

tion search time, and FBUS timeout time) as shown in the following tables.

Transmission Lower Limit Upper Limit Resolution Default
Parameter
Channel 1 2 1 -
Station Address (ST#) |1 32 1 -
Group Address "1 129 160 1 160
FBUS Retry "2 0 3 1 0

*1: Group Address:

An address used when data is transmitted by group during message transmission.
*2:FBUS Retry: The number of retries when a communications error occurs.
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4,1.3 Setting PC Links

4.1.3 Setting PC Links

)
Transmission Lower Limit Upper Limit Resolution Standard
Parameter {ms) {ms) (ms) Setting (ms)
Token Holding Time™! 1 255 1 10
Token Check Time™@ 50 2550 10 500
Station Search Time™3 | 100 25500 100 1000
FBUS Timeout Time™ |0 25500 100 0

*1 Token Holding Time:

The time a station holds the token. (If this time is too short, transmissions will not be possible.)

*2: Tokeri Check Time:

The time used to determine whether each station is normal or faulty. (A station that does not
transmit data within this time is considered to be faulty.)

*3: Station Search Time:

The time used to check whether new stations have been added. (A search is conducted in

Number of PC Link Modules {Default = 0)

_ 4-station units during each search period to check whether new stations have been added.)
*4: FBUS Timeout Time: The time to detect a communications emror (time-out). -

Select PC Link from the Overview Menu using the Arrow Keys and press Return.

Main - T M Settings Tools  Quit
F1 F2 Querview P f -9 —
PLC type figuration
Ranges -
e : . Systen Registers Special Reg :
PC ¢ G| Segments ¥19256 t coil 688882
ExecPack 21 1M Y2@8256
Uzer Logic 1| Motion 11 QiR168 C sueep 489998 -
State 3N 3 ALY 12 G28160 449999
Segment Mo 5| Reszt Default 1 #18256 Hspeed scan 489997
Motion 2 2 ¥28256 Timer Reg 4089996
Link == MC entrly~1 P18256 Step Relay 482881 -
MC cntrly-2 P28256 482032
174 : Mcode rly-1 MIBBY96 Calendar 499988 -
1/0 madule 34 Mcode rly-2 M28896 429995
CHL Station 15
CHZ Station 15 Link €oil t D1~-—- MC linkRegl 409342 -
Link Coil 2 D2— 489514
Reference Link Reg 1 R1——- MC linkReg2 489915 -
Coil 2888192 Link Rey 2 RZ-— 429987
Input Relay 181824
Input Rey 388512
Hold Reg 418018
Const Reg 784085




4.1 Data Links between PLCs

Select the number of PC Link Modules to be used using the Arrow Keys and press

Retumn.
ﬁin Overview Hp S_e_ttinss o ;gols Quit
PC System Configuration

e : Special Reg

PC type GL12e M collEEMI V18256 Bat coil  Bpagg2

ExecPack 28 MC co Y20256

User Logic 16 K MC snllFR Q10168 C sueep 489598 -

State RAMN 32 K MC cn P Q28168 409999

Segment No & MC relay-] R1B256 Hspeed scan 489997

Rotion 2 nodule MC relay-2 H28256 Timer Reg  4R9996

Link ey~ MC cntrly-1 P1B256 Step Relay 482881 -
MC entrly-2 P202%6 . 482032

10 : Mcode rly-1 M1B29%6 Calendar 489988 -

1/0 module 34 Mcode »iy-2 M28296 409595

CH1 Station 15

CH2 Station 15 Link Coil 1 Di-——- MC linkRegl 489842 -
Link Coil 2 D2— 405514

Refsrence : Link Reg 1 Ri— MC linkReg2 429915 -

Coil 283192 Link Reg 2 R2-——— 489587

Input Relay 181024

Input Reg 300512

Hold Rey 419018

Const Rey 84085

Here, the number of PC Link Modules is changed to 1. The reference number for Link
Module 1 is displayed. Channel 1 will be used.

4.1.4 Allocation

1) Memory must be allocated to define link data exchanges between PLCs. Memory is allo-
cated using the Programming Panel.

2) Memory is allocated at each station for the individual CPUs, and the allocations are
stored in the backup memory of each CPU.

3) The allocations are written into a write map (WMAP) and a read map (RMAP), as de-
scribed next. .

a) WMAP
The write map determines the link data transmitted (i.e., output) by the CPU to other
stations through the PC Link. Link data for the station cannot be transmitted to other
stations if the WMAP is not set.

b) RMAP

The read map determines the link data referred to by the CPU. All input link data will
be “0” (OFF) if the CPU refers to link data not set in the RMAP.

IMPORTANT (1) Aswithinput relays, the link coils and link registers setin RMAP must be only referenced
so that they are not confused with received link data.

(2) The WMAP and RMAP alldcations described above must be setfor the CPU at each sta-

tion. Allocations are made based on the references and size of the link data as shown in
Table 4.1,
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4.1.4 Allocation cont.

Table 4.1 Allocated Data

Allocated Hem Description
First Reference for | Specifies the first reference in the link data.
Link Data Link coils: "DuX (Du0001 to Du2033)

Link registers:  RuY (RuQ001 to Ru2048)}
- Where X=16n+1(n=0, 1, 2, ... 127)
and Y =1 to 2048
. u: channelno. 1or2

Link Data Size Link data is specified using sequential numbers. Link data is allocated
according to the first reference for the link data and the link data size.

Link coils: Units of 16 points
_ | Link registers:  Number of registers

IMPORTANT | The maximum WMAP for a single station is a total of 512 bytes of coils and register data. The
following equation must be satisfied. .

Number of coils + 8 + registers x 2 = 512-

4) Allocation Screen

a) The following figure is an example of system configuration.

PC Link channel 1

Station 1 ' Station 2 Station 4
PIC L pIC L fele L
S IP 1 S P S|P I
U N ’ g |N v IN
K K K
{
_ Pic |t
o _ S|P I
3 ¥ 1IN
K

PP | ! Station 5
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.

Note In this configuration, station 3 is not used. (See the screen example below.)

Example of Altocation Screen (for Station 5)

Main Edit TextFile DataSave Too Quit
F1 2 ¥3 F4 FS b P-R-Fe -0 —Fi—
LINK AP
CH =1 i STATION: 85
GROUP ADDRESS: 168 TOKEN HOLD TIME: 818 ms TOKEN CHK TIME: 8568 ms
STIATION SRCR : 61088 ms FBUS TIMEOUT : 2388 ms FBUS RETRY : @

ST# 1-COlL POINT L-REGISIER SIZE g;ﬂ L~COIL  POINT L-REGISTER SIZE
7 DIBBOL @125 t1689] pie
R10817 016

ST#: Station address \ WMAP \ RMAP

b) This particular allocation screen displays the WMAP (write data) setting of station 5
and the RMAP (receive data) settings for data received from stations 1, 2, and 4.

c) WMARP allocation for other stations corresponding to RMAP can be performed using
the Text File function described on page 4-13.

d) RMAP mustbe set within the WMAP range for the CPU at each station (1, 2, 4, and 5).

4.1.5 Allocation Procedure

The PC Link allows the user to refer to reference data in other PLCs connected with the PC

Link. To do so, use a Programming Panel to allocate link data. The procedure for allocating
link data is described below. For details on how to activate a Programming Panel, see the
Programming Panel User's Manual.
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. ________________________________-__________
4.1.5 Allocation Procedure cont,

1) Activating the PC Link Allocation Screen

Press the Up or Down Arrow Key to move the menu cursor to Link Map on the Map
Menu, then press Return.

uerview Settings Tools  Quit
F1 F2 T3 —Hlap-e———Fh 0T F g 3 ey |
Pl 14 Ma gurat iok

K : ASCI1 Map Special Beg :

PC tupe Gl128 | ¥18256 Bat coil 988192
ExecPack 28 MC coil-2  Y2—

User Logic 16 K HC entcoili QiBicR C sueep 4A9998 -
State RAM 32 X MC cntcoil? Q2-— 429999
Segrent No 1 MC relay-1 218256 Hspeed scan 4H9997
Hotion 1 module MC relay-2 ¥2— Timer Reg 409996
Link 1 HModule HC catrly-1 P1E256 Step Relay 492881 -

MC catrly-2 P2—— 492832

16 : “Heode rly-1 M1B2%6 Calendar 409988 —
1/0 module 34 MNcode rly-2 M2— 489995
CH1 Station 15

CH2 Station 15 Link Ceil 1 Dieese MC linkRegl 489842 -

Link Coil 2 B2~ 195914

Reference : Link Reg 1 Ri22B8 MC linkBeg? 4———- -
Coil 888192 Link Reg 2 R2— L
Input Relay 181824

Input Reg 388512

Hold Reg 489999

Const Reg 784096

The PC Link Map Screen is displayed.

Edit

Main TextFile DataSave Too Quit
¥ LINK mP G-I '

O : § T "STATION:

GROUP ADDRESS: TOKEN HOLD TIME: ms  TOKEN CHK TIME: ns

STRTION SRCH : ms  FBUS TINEOUT - ms  FBUS RETRY =

g{ﬂ L-COIL POINT L-REGISTER SIZE i;ﬂ L-COIL POINT L-REGISTER SIZE

a2 14

a3 19

M 28

-3 21

8 22

a7 k|

-] 24

1) 25

19 26

11 27

12 28

13 29

14 38

15 3

16 32

2) Specifying the PC Link Parameters

Specify the channel number, station address, and communications parameters for the
PC Link Module.
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Enter the channel number set on the DIP switch on the PC Link Module, then press
Return.

rr;in o Edit TextFile DataSave mm%ﬂnMit
LINK MAP
ci : 4 il STATION:
GROUP ADDRESS: TOKEN HOLD TIME: as  TOKEN CHK TIME: ns
STATICH SRCH : ms  FBUE TIMEOUT : s FBUS RETRY =
g}ﬂ L-COIL POINT 1-REGISTER SIZE ’;‘;ﬂ L-COIL POINT L-REGISTER SIZE
82 18
23 19
94 20
85 21
85 22
a7 23
a8 24
89 25
18. 26
11 27
12 28
13 29
14 Je
15 K} |
16 12

Enter the station address set on the rotary switch on the PC Link Module, then press
Return. In online mode, the station addresses are automatically displayed.

Main Edit TextPile DataSave Tocls  Quit
F1 F2 73 T4 Fo Fb FP-E-Fe -l ——

LINK MaP

cH 1 il STATEON: 3

GROUP ADDRESS : TOKEN HWOLD TIME: ns  TOKEN CHX TIME: as

STATION SRCH : ns  FBUS TIMEGUT - ns  FBUS RETRY :

g}lt L-COIL POINT L-REGISTER SIZE ﬂ' 1L-COIL  POINT L-REGISTER SIZE

02 18

a2 19

] 20

s 21

85 22

a? 23

a8 24

a9 25

19 26

1 2?

12 28

13 29

14 ;)

15 k) |

16 a2
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4.1.5 Allocation Procedure cont.
The communications parameters for the PC Link Module are displayed. In offline
mode, the initial values are displayed. To change the FBUS timeout time, for example,
press the Up or Down Arrow Key to move the cursor to the FBUS Timeout field.
Main Elit  TextPile Batasave o 1Ok Quit
L3 ' X uﬂm mp L) m ]‘s m !9
N IR i STATION: 85
GROUP ADDRESS: 168 TOKEN HOLD TINE: @18 ms  TONEN CHK TIME: @589 ms
STATION SRCH : @16@8 ms  FBUS TIMEQUT : J¥If)ms FBUS RETRY :
g{n L-COIL  POINT L-REGISTER SIZE gs L-COIL - POINT L-REGISTER SIZE
a2 18
3 19
84 28
& 2
@ 22
@ 23
% 24
- ® : 2
18 : 26
11 27
12 28
13 2
14 : kL
15 3
16 32
Enter 300 as the FBUS timeout time, then press Return.
Main Elit  TextFile DataSave Tools  Quit
P1 2 ] $4 F5 73 By B —_
LI
o 1 i SIATION: BS .
GROUP ADDRESS: 168 TOKEN HOLD TIME: 018 ns  TOKEN CHK TINE: GS€8 ns
STATION SRCH : 21868 ws FBUS TIMEOUT : iGN ms FEUS RETRY : 8
ST8 L-COIL  POINT L-REGISTER SIZE $T% L-COIL POINT  L-RECISTER SIZE
® 18 '
19
M 20
3 21
9% 22
97 23
o6 24
89 25
16 26
i1 27
12 28
13 29
14 38
15 3
16 32
Specify other communications parameters in the same way as above.
OlIEHﬂD To switch the channel, move the cursor to the Channel field, then enter the channel number

and station address.
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m
3) Allocating Link References
‘The foliowing example shows how to allocate link coils and link registers.

Press the Home Key to move the cursor to the link reference allocation area.

Inthis example, link coils and link registers will be allocated to station 1. First, enterthe
lower-place four digits of the number of the first link coil to be allocated. In this case,
enter 1 because the leading zeros can be omitted. Then, press Retum.

Main Edit TextFile DataSave Tools  qQuit
F T2 3 Fé FE P6 F7-T-re-Th—F 99—
LINK WP
CH : 1 i STATION: 8BS
GROUP ADDRESS: 160 TOKEN HOLD TIME: 818 »s  TOKEM CHK TINE: @588 ns
STATION SRCH : @1888 ms  FBUS TIMEOUT : @388 ms FBUS RETRY : &

ST8 L-COTL POINT L-REGISTER SIZE §I8 L-COIL  ROINT L-RECISTER SIZE

82

a3 17
M 20
] 21
8 22
@ 23
e 24
a9 25
18 26
i1 27
12 28
13 2%
14 38
15 K2
16 32

4

Specify the number of points in multiples of 16 points. In this example, enter 128 and
press Retumn.

Main Edit TextFile DataSave Tools  Quit
Fi T2 73 F4 ) F6 - PO -0 —F—
LINK WP
CH =1 il STATION: 85
GROUP ADDRESS: 168 TOKEN HOLD TIME: 818 ns TOMEN CHX TIME: 2588 ms
STATION SRCH : B1088 as FBUS TIMEGUT : 88388 ms FBUS REIRY : @
SI# L-COIL POINT L-REGISTER SIZE ST# L-COIL POINT L-REGISTER SIZE
B8l Deesl 17
a® 18
a3 19
] 28
@ 21
a6 22
a? 23
28 4
9 25
18 26
i1 27
12 28
13 29
14 L
15 i
16 32

Allocate link registers in the same way as above.

WlinFo > 1) Pressing the Home Key switches the cursor between the communications parameter
area and the link reference allocation area.

2) To specify the reference number of a link coil or link register, the user can just enter the
lower-place four digits of the reference number because leading zeros can be omitted. To
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4.1.5 Allocation Procedure cont.

specify D10017 as the reference number of a link coil, for example, just enter 17. The full
reference number, D10017, may be entered if desired.

3) For the reference numbers of link coils, specify 16n+1{n=0, 1, 2, ...). For the number of
- points, specify 16n (n = 1, 2, ...). No such restrictions apply 1o link registers.

4) Moving the Allocated Reference Data

Press the Up or Down Arrow Key to move the cursor to the reference data to be
moved.

Press the Tab Key to switch to the menu cursor.

Press the Up or Down Arrow Key tomove thé menu cursort6 Delete onthe EditMenu,
then press Return. - '

Hain TextFile DataSave . Tools  Quit
Fl——mF2 —Fq i £ —— ey ey ~——— P - PR - U —F——
LINK WP
CH :1 i | Copy TATION: 65
CROUP ADDRESS: | Paste {OKEN MOLD TIME: @18 ms  TOKEN CHX TIME: 8588 ms
STATION SRCH : FBUS TIMEOUT : @83¢B ns FBUS RETIRY : @
$T8 L-COIL POINT L-REGISTER SIZE ST8 L—COIL POINT L-REGISTER SIZE
@i Di@sBl @128 mespl @6 17
@2 DiB129 6864 R18817 a16 18
8 g BR64 19
84 D18257 "@e32 ReE33 B 28
& Die2s9 @es4 Riesdy Bl 21
85 ] T
a7 23
88 24
89 25
18 26
1 27
12 8
i3 29
14 38
15 3
16 32

The reference data in the cursor position is deleted. Then, press the Up or Down Ar-
row Key to move the cursor to the destination station address {ST#).

Main Edit TextFile DataSave Tools  Quit
i P2 F3-~ieF4. 3] 6 P7-I}-Fe-0ig—F9——
LINK MaP

o -1 i STATION: 65

GROUP ADDRESS: 160 TOKEN HOLD TIME: P10 ms  TOKEN CHK TIME: 8588 s
STATION SRCH : @189@ me  FBUS TIMEOUT : 88380 ms FBUS RETRY : @

ST8 L-COIL POINT L-REGISTER SIZE SI# L-COIL  POINT L-REGISTER SIZE
61 Diesdl @128 RessL 815 17

g D18129 BE64  RIBAL? Ol %g

3 " :

P4 D1@2S? @A32 Ri6833 @56 20

g ( w 8864  R18B4S 016 gi

o? 23

88 24

83 25

18 T

11 27

12 28

13 29

14 38

is 3

16 32
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Press the Tab Key to switch fo the

Press the Up or Down Arrow Key to
then press Retumn.

Main TextPile DataSave Tools  Quit
P6 - -Fe- i —

4.1 Datz Links between PLCs

menu Cursor.

move the menu cursor {o Paste on the Edit Menu,

I'l----—-ﬂ-—-—
llellte

STATION SRCH : FBYS TIMEOUT

CH =1 i | Co TﬁTIOIIug ™
: i
GROUP ADDRESS: l& ONEN HOLD T1

T

HE: @18 ns  TOKEN CHX TIHE OSBBM:
s BU388 ms  FBUS RETRY

$18 L-€0lL POINT L-REGISTER SIZE
D18881 981286  R1B8SL 616
@129 @864 RIg8L? @16

116257 @832  RiB®33 A6
D1#289 @854  RIBB4Y  B16
L

SRRALEEEIEIRNREISRE

i‘l‘! L-COIL POINT L-REGISTER SIZE

The deleted reference data is copied to the cursor position.

Main Edit  TextPile DataSave Tools  Quit
Ft r2 ¥ P4 F5 3 P7-PM-Fo 0 —
LINK WP

o ot i STATION: 85

GROUP ADDRESS: 168 TOKEN HOLD TIME: €18 ms  TOKEN CHX TINE: 0S89 ms
STATION SRCH : @1698 ms FBOS TIMEODT : BA30@ ms FBUS RETRY : B

ST8 L-COIL POIKT L-REGISTER SIZE STM L-COIL POINT L-REGISTER SIZE
81 Di1g#L @128 ResML 816 47

B oMEs es mea? el 18

84  D16757 @832 Reays 816 28

@ D689 6854 Meedd  el6 21

% 8264 22

o 23

8 24

» 25

18 2

11 27

12 28

13 29

14 30

15 31

15 32

5) Text File Functions
~ There are two Text File functions.

¢ Text File Import

This function imports ASCII textfiles created in MEMOSOFT format. The imported file

data is overwritten in the table as
data.

» Text File Export

link communications parameters and allocation

This function stores edited link communications parameters and allocation data as
ASCI| text files. Standard text editors can be used to edit these text files. After belng
edited, the text files can be imported through MEMOSOFT.
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4.1.5 Allocation Procedure cont.

As described above, allocation tables are stored as text files, which can be then im-
ported by other programs. This allows different programs to process the allocation
1ables.

The text file format is shown below.

AAA, BBB, CCCC, DDDDD, EEEE, F
1, GGGG,HHHH,IIII,JJJ
2, GGGG,HHHH,IITI,J3J
3, GGGG,HHHH,IIII,JJJ

32, GGGG,HHHH,IIII,JJJ

AAA: Group address

BBB: Token holding time

CCCC: Token check time

DDDDD: Station search time

EEEEE: FBUS timeout time

F: Number of FBUS retries :

GGGG: Lower-place four digits of reference number of first link coil
HHHH: Number of coil points -

[H} Lower-place four digits of reference number of first link register
JJJ: Size (number of link registers})

The fo]ioWinQ is an example of a text file.

160,010,00506,00010,00003,0
1, 0001, 0016, 0001, 032
2, 0017, 0032, 0033, 016
3, 0049, 0016, 0049, 064

32, 0993, 0032, 1000, 024
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4.1 Data Links between PLCs

= Export
Press the Tab Key to switch to the menu cursor.

Press the Up or Down Arrow Key to move the menu cursor to Export on the Text File
Menu, then press Return.

Hain Edit BataSave Tools  Quit
Ft——F2 ¥} ext File———Ff——P 7P -0 —F9——
I _ | laﬁn mp
H u
GROUP ADDRESS: 160 TINE: 18 nz  TOKEN CHK TIME: S88 ms
STATION SRCH : €1888 ms  FBUS TIMEOUT : BA3GA ms FBUS RETRY : @

ST® L-COIL POINT L-REGISTER SIZE ST# L-COIL POINT L-REGISTER SIZE
g N 0128  Resgr 86 17
Diei2y @es4 Riest? 96 18

24

25
19 DiBsP9 8B6€  RiBIGL BI2 26
1 27
12 28
13 29
14 38
i§ 31
16 32

The window for entering a file name is displayed. Specify the export destination file
name, then press Return.

Main Edit TextPFile DataSave Tools  Quit
3] F2 F3 F4 PS5 F6 F-IM-FE - —F?—

LINK MaP

H o1 SIATION: &5

GROUP ADDRESS: 160 TOKEN KOLD TINE: 1@ ns TOXEN CHX TIME: @588 mns

STATION SRCH : 81888 ms FBUS TIMEGUT : 89389 ms FBUS RETRY : @

S§T# L-COIL POINT L-REGISTER SIZE STM L-COIL POINT L-REGISTER SIZE

4t DMpeAL 9128 R166801 816 17

82 D1012Y 8864 R10317 )1 18

83 DiBi%3 BB64 19

@4 @257 @832 R1AAI3 B6 28

& 10289 9064 R16849 Bis 21

86 D@3s3I 0128 R18855 B4 22

87 Dip48i 8128 18129 832 23

[ 24

[ 25

19 DiRcR? @B54 RiB161 832 26

11 27

12 28

13

14 Filename:

1 ALY S ——

Link data is exported to the specified file. If the directory name is not specified, the link
data is stored in the MEMOSOFT directory.
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4.1.5 Allocation Procedure cont.

« Import
Press the Tab Key fo switch to the menu cursor.

Press the Up or Down Arrow Key to move the menu cursor to Import on the Text File
Menu, then press Return.

Main Edit DataSave Toals Quit
L T

31 72 T3 ile— ——F6——F7-)-FB-; —_—

P

CH . Export .

GROUP ADDRESS: 16@ 'TINE: @18 ns  TOXKEN CHK TIME: BS@E ns

STATION SRCH : 91888 ms  FBUS TIMEOUT : B8382 ms FBUS RETRY : B

8Te L-COIL  POINT L-REGISTER SI1ZE §T# L-COIL  POINT L-REGISTER SIZE

 HEm 1?7

a2 4 ' 18

a3 19

84 - 28

23 2

86 - 22

@ 23

] 24

ey . T 25

18 26

11 27

12 28

13 29

14 3d

15 . : k) |

1% : 32

The window for entering a file name is displayed. Specify the import source file name
and press Return.

Maio Edit 4 DataSave Tosds  Quit
F F2 3 Toxt Fa.le ——F-——F - T-F8 - —_—
mp
: Export
cnour nnmmss 160 TINE: B16 ns  TOXEN CHX TINE: 8508 ns
STATION SRCH : #1888 ws  FBUS TINEGUT : BA398 ms  FRUS RETRY : @
ST8 L-COIL POINT L-REGISTER SIZE 8T8 L-COIL POINT L-REGISTER SIZ
. IR 17
& 18
& 19
84 29
3 2
8 22
@7 2
a8 24
@ 25
18 .26
i1 27
12 28
13 29
14 38
15 3
.16 2

The specified file is imported as link data. If the directory name is not specified, the file
is imported from the MEMOSOFT directory.

i

6) Data Save

The Data Save function exports the current allocation data to a PLC in online or debug
mode. In offline mode, the allocation data is exported as file data.

Normally, export processing is performed when the PC Link allocation screen is closed.
The Data Save function ailows the user to export allocation data at any time. In other
words, the user can export allocation data to PLC while the PC Link allocation screen is
open. The Data Save function is useful in debugging.
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m

Press the Tab Key to switch to the menu cursor.

Press the Up or Down Arrow Key to move the menu cursor to Data Save, then press

Return.
Mado Edit TextPile 'W Tools  Quit
) 71 2 ¥3 P4 oy s 6 F7-IEE-F -8 —F——
CH =1 STATION: 85
GROUP ADDRESS: 16 TOKEN HOLD TIME: @18 ns TOKEN CHK TINE: 0500 ns
STATION SRCH : @10@@ ms  FBUS TIMEOUT : BE38B ms FBUS RETRY : @
ST# L-COIL POINT L-REGISTER $IZE ST® L-COIL POINI L-RECISTER SIZE
01 DIeRB @128 Ri@ABE @16 17
@2 D619 eecd RIBAL17  BL6 18
@3 Die19)  Bded 19
@4 DIB2S? @@32  RiSP3?  BI6 20
@ DIB289 @4 Riewd9 @i 21
8 D18353 @128  Ri@BSS  Be4 22
@7 Did4B1 @128 R@i2 @2 23
88 24
8 25
19 D186y B85  RiB1S1 @32 26
i 2?
12 28
13 29
14 30
15 i
16 32

The allocation data is exported to the PLC at station 05.
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4.2.1 Overview -
4.2 MEMOBUS Message Transmission
§ This section describes how to transmit MEMOBUS messages.
421 Overview...........cviiiiiiinnnnn e eeairasaeeranetari e, 4-18
42,2 FBUS MEMOBUS MASTER Instruction (MSND) ..................... 4-19
4.2.3 FBUS MEMOBUS SLAVE Instruction (MRCV) ....................... 4-24

4.21 Overview

1) MEMOBUS messages are transmitted and received through the user program using the
MEMOBUS protocol.

2) A Master transmits MEMOBUS command messages to Slaves with the MSND instruc-
tion, and receives response messages from the Slaves with the MRCV instruction. N:N
communications are possible.

3) The figure below gives an example of MEMOBUS message flow.

4EXAMPLEp The following example shows how to write the content of holding registers 400001 to 400020
at station 1 to registers 400001 to 400020 at station 2.

Channel 1
Station 1 Station 2
v -
Ps CPU SLINK PS CPU {LINK
Channel no.: 1 Channel no.: 1
Vi Buffer no.: Oto3 Vi Buffer no.: Oto3
1 — Destination station address: 2 — ~ Destination station address: 1
¥? | Function code: 10H V1 [ Function code: - 10H
FBUS | Data address: 0 FBUS |- Data address: 0
MSND | Data size: 20 MRCY Data size: . 20
Destination address: 0
Destination CP no.: 0

In this example, the MEMOBUS command generated by MSND at station 1 sends data to
station 2 through channel 1. The MRCV at station 2 writes the data to specified registers, and
returns a response to MSND. The results of this process are verified by the MSND status.

Ol'EEL’ilb Function code 10H is a hexadecimal number,
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4.2 MEMOBUS Message Transmission

4.2.2 FBUS MEMOBUS MASTER Instruction (MSND)

1) Function

a) MSND transmits a MEMOBUS command to one or more slaves (MRCV) and receives
a MEMOBUS response from the slave.

b) MSND can be used to read or write the status of the following: coils {0x), input relays
{1x), holding registers (4x), and input registers (3x).

¢) The FBUS MEMOBUS MASTER instruction can be executed in high-speed or low-
speed scan mode. ,

2) Structure

": Exscute |{ — g4xoox — 01 O1:1n progress
12: Cancel Oz2: Error
12 — dyyyyy — 02 O3: Finished

FBUs — 03
MSND

3) Execution Conditions
a) 'i'he buifer specified by the buffer number must be inactive.
b) 11 must be ON.
c) 12 must be OFF,
4) Input and Output Definitions
a) 11: Execute

MSND is executed when 11 is ON, as long as 12 is not ON. To execute MSND, always
ieave 12 OFF.

b) 12: Cancel

12 cancels MSND execution. When 12 is tumed ON, O1, 02, and O3 are all turned
OFF. 12 takes precedence over |1. When 12 is turned ON, the status register, the
middle element 4yyyyy, is cleared.

A transitional contact is normally used for {1 and 2.
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4ottt
4.2.2 FBUS MEMOBUS MASTER Instruction (MSND) cont. .
¢) O1:In Progress
O1 is turned ON when 11 turns ON and MSND is executed. O1 is turned OFF when

MSND is completed or stopped. O1 is also tumed OFF when an error occurs during
MSND execution.

d) O2: Error

02 is turned ON just for one scan when MSND is terminated due to an error. Error
details are set in the status register (4yyyyy).

e) 0O3: Finished

03 is turned ON just for one scan when MSND terminates normally. “0” is set in the
status register (4yyyyy).

5) Top Element

Nine consecutive holding registers starting from 40000 are used. The first eightregisters
contain user-specified information to control MSND. The last register is used by the sys-

tem for flags.
400 . Channe! number 3
dwocooc+1 | Buffer number
4300000 + 2 Destination station address
4300000 + 3 Function code
40000 + 4 Data address > Set by user
4300000 + 5 Data size
40000 + 6 Destination address
4000 + 7 Destination CP number y,
40000 + 8 System fiags Used by system

IMPORTANT | The registers for the top element of MSND must not be shared with other FBUS instructions
because these registers are specific 1o MSND.

a) Channel Number (4xxxxx})
1 or 2: Specify the channel number of the PC Link.
b) Buffer Number {(4xxxxx + 1)

0 to 3: Specify the buffer number to use in the Modules specified by the channel num-
ber. k :

The GL120 or GL130 transmits messages through the buffers in the specified PC
Link. Because the PC Link has four buffers for each channel, it can initiate four FBUS
instructions at a time.
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4.2 MEMOBUS Message Transmission

e "N

c) Destination Station Address (400 + 2)

1 to 32: Transmits a message to the specified station.

129 to 160: Transmits a message to stations with the specified group address (group
transmission). Specify the group address with a Programming Panel
during allocation.

255: Transmits a message to all stations (broadcasting).

d) Function Code (4000 + 3)

Specify the MEMOBUS function code to be transmitted.

00H: Not used

O1H: Read coil status

02H: Read input relay status
03H: Read holding register

04H: Read input register

05H: Write single coil

06H: Write single holding register
O7H: Not used

08H: Loopback test

0SHto OEH:  Not used

OFH: Write multiple coils

10H: Write multiple holding registers
11H on: Not used

Data Address (4xx00x + 4)

Specify the leading address at the local station when reading or writing data. To deter-
mine the data address, remove the reference symbol from the reference number,
then subtract 1 from the value. i, for example, the reference number is 400001, the
data address is 00000 (00001 - 1 = 00000). The data address setting range must be
the same as the reference range of the system.

Data Size (4000x + 5)

Specify the size of the data starting from the specified data address. Specify the data
size in bits or words. The data size setting range varies according to the function code.

Function Data Size Setting Range
00H: Notused ..., Not valid

01H: Readcoilstatus  ..... 1 to 2000 bits
02H: Readinputrelay status  ..... 1 to 2000 bits
03H: Read holding register . ,... 1 to 125 words
04H: Read input register ~ ..... 1 to 125 words
05H: Write singlecoil ... Not needed
06H: Write single holding register ..., Not needed
07H: Not used e Not valid

08H: Loopbacktest ... Not needed
09HtoOEH: Notused ..., Not valid

OFH: Write multiple coils ..., 1 o 800 bits
10H: Wirite multiple holding registers  ..... 1 to 100 words
11H on: Not used
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L e Ty
4.2.2 FBUS MEMOBUS MASTER Instruction (MSND} cont.

Evenifthe spécified data size is within the range shown above, a data address error
will occur when the data size plus the data address exceeds the reference range of
the system. '

g) Destination Address (4000 + 6)

Specify the leading address of the read or write destination station that issues the
MRCYV instruction. The specification procedure is the same as for data address.

h) Destination CP Number (40000 + 7)

If the destination is CP-3500, specify 1, 2, 3, or 4 as the CP number. If the destination
is other than CP-3500, specify 0.

i) System Flags (4x00x + 8)

This register indicates the instruction execution status. Do not allow the user program
1o change the bit settings after the initial scan.

15 14 13 12 11 0 9 8 7 6 5§ 4 3 2 1 0

pa

l— Execution Standby Flag

-Executing Flag
Bit Number . Meaning
15 Executing Flag
® This bit is set to 1 while the instruction is being executed. Itis not setto 1 if
the instruction is not executed regardless of the status of 11. This flag is linked
" to O1.
14 Execution Standby Flag
® This bit is set to 1 when the instruction has been initiated (1 is ON) but has
" not entered an executing state. It indicates standby status when multiple
FBUS instructions are initiated.
13...0 Not used. Always setto 0.

Bits 14 and 15 are never simultaneously ON.
~ 6) Middle Element

The system uses one 4yyyyy register. This register contains error status information
when the FBUS instruction is terminated due to an error. -

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

4yyyyy
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m

Bit Number Meaning
15 Module specification error

¢ The specified channel has no Module or contains faulty Modules.
141012 Not used

11 Parameter setting error

¢ Channel numbet, destination station address, or buffer number is outside the
allowable range.

10 Data size error

& The size of the fransmit or receive data is outside the allowable range.
] Address setting error

& An attempt was made to transmit a data address or a data address plus data
size (last address) that is outside the reference range of the system or an
invalid data address was received.

8 Function code error

¢ An attempt was made fo transmit an unused function code {(00H, 07H, 09H,
0AH, OBH, OCH, ODH, OEH, 11H or later) or an unused function code was

received.
7t04 Not used
3 Data reception error

® An error was detected in lower-level programs.
2 Reset status or out-of-PC Link

e The PC Link is currently in reset status, or a station failed to receive the token
even after the token check time expired.

] Command sequence error

# A sequence error occurred in the MSND instruction interface with PC Link.
0 Parameter format error
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4.2.3 FBUS MEMOBUS SLAVE Instruction (MRCV)

4.2.3 FBUS MEMOBUS SLAVE Instruction (MRCV)

1) Function

MRCV receives MEMOBUS commands via the channel specified by the channel number
and transmits a MEMOBUS response to the master.

2) Structure
11: Execute |1 — 4000 -~ 01  O1:In progress

12: Cancet : 02: Error
Co 12 — 4yyyyy — 02 03:Finished

FBUS — 03
MRCV

3) Execution Conditions
a) The buffer specified by the buffer number must be inactive.
b) I must be ON.
¢} 12 must be OFF,
4) input and Qutput Definitions
a) H: Execute

MRCV is executed when 1 is ON, as-long as 12 is not ON. To execute MRCV, always
leave 12 OFF.

b) 12: Cancel

12 stops MRCV. When 12 is turned ON, O1, 02, and O3 are all turned OFF. 12 takes
precedence over I1. When 12 is tumed ON, the status register, the middle element
Ayyyyy, is cleared,

A transitiona! contact is normally used for 11 and i2.
c) O1:In Progress

O1is turned ON when 1 executes MRCV. It is tumed OFF when MRCYV is completed
or stopped. O1 is also turned OFF when an error occurs during MRCV execution.

d) O02: Error

02 is turned ON just for one scan when MRCYV is terminated due to an error. Error
details are set in the status register (4yyyyy).
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4.2 MEMOBUS Messcge Transmission

e) 03: Finished

O3 is turned ON just for one scan when MRCV terminates normaity. “0” is set in the
status register (dyyyyy).

5) Top Element

Nine consecutive holding registers starting from 4xxxxx are used. The first two registers
contain user-specified information to control MRCV. The remaining seven registers are
used by the system,

450000¢ Channel number .

430000¢ + 1 Buffer number }' * Setby user
dxocx+ 2 | Destination station address | )

430000¢ + 3 Function code

40000 + 4 Data address

4000 + 5 Data size > Used by system
4000t + 6 System used

40000 +7 Destination CP number

4x00x + 8 System flags J

IMPORTANT | The registers for the top element of MRCV must not be shared with other FBUS instructions
because these registers are specific to MRCV.

a) Channel Number ($xxxxx)

1 or 2: Specify the channel number of the PC Link.

b) Buffer Number (430000¢ + 1)

0 to 3: Specify the buffer number to use in the Modules specified by the channel num-
ber.

c) Destination Station Address (4000 + 2)
The station address of the sender station that issued MSND is output.
d) Function Code {4000 + 3)

The received MEMOBUS function code is output.

O00H: Not used

01H: Read coil status

02H: Read input relay status
03H: Read holding register

04H: Read input register

05H: Write single coil

06H: Write single holding register
07H: Not used

08H: Loophack test

09H to OEH:  Not used

OFH: Write multiple coils

10H: Write multiple hoiding registers
11H on: Not used
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L________________________________________ .~~~
4.2.3 FBUS MEMORBUS SLAVE Instruction (MRCV) cont.

e) Data Address (4xxxxx + 4)

S
The address at the sender station that issued MSND is output. If, however, the re-
ceived data address or the last address exceeds the reference range of the system,
the data is not stored in the holding register. Instead, an address setting error is setin
the error status register of middle element.

f) Data Size (430000 + 5)

The data size requesfed by the sender station that issued MSND is output. If, howev-
er, the received data size exceeds the reference range of the system, a data size error
is set in the error status register.

g) System Used (4x3mq£ +6)

Do not alloﬁv the user program té: change the bit settings after the initial scan.
h) Destination CP .Nllmbe;' {42000 + 7)

The CP number of the sender station that issued MSND is output.

i) System Flags ($0000 + 8)

This register indicates the instruction execution status. Do not allow the user program
to change the bit settings after the first scan,

15 14 .13 12 1 i 9 8 7 6 '5 4 3 2 1 4]

|_ Execution Standby Flag

Executing Flag

Bit Number Meaning
15 Executing Flag

o This bit is set to 1 while the instruction is being executed. It is set to 1 only if
the instruction is executed when I1 is turned ON. This bit is linked to O1.

14 Execution Standby Fiag

® This bit is set to 1 when the instruction has been initfated (11 is tured ON) but
has not entered an execution state. It indicates wait status when multiple
FBUS instructions are initiated.

13 ..., 0 Not used. Always set to 0.

Bits 14 and 15 are never simultaneously ON.
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]

6) Middle Element

The system uses one 4yyyyy register. This register contains error status information
when the FBUS instruction is terminated due to an error.

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

Ayyyyy
Bit Number Meaning
15 Module specification error
* The specified channel has no Modules or contains faulty Modules.
141012 Not used
11 Parameter setting error
o Channel number, destination station address, or buffer number is outside the
allowable range.
10 Data size error
& The size of the transmit or receive data is outside the allowable range.
g Address setting error
® An attempt was made {o transmit a data address or a data address plus data
size {last address) that is outside the reference range of the system or an
invalid data address was received.
8 Function code error
e An attempt was made to transmit an unused function code {00H, 07H, 08H,
0AH, 0BH, 0CH, ODH, OEH, 11H or later) or an unused function code was
received.,
7to04 Not used
3 Data reception error
® An error was detected in lower-level programs.
2 Reset status or out-of-PC Link
® The PC Link is currently in reset status, or a station failed to receive the token
even after the token check time expired.
i Command sequence error
e A sequence error occurred in the MRCV instruction interface with PC Link.
0 Parameter format error
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4.3.1 Overview

4.3 General Message Transmissions

This section describes how to transmit general messages.

A 8.1 OVEIVIBW . oottt ettt it ietiietaneensaenatasnsasnararasananenrans 4-28
4.3.2 FBUS MESSAGE SEND Instruction (SEND) .........ccoiiiiiiiinn.t. 4-29
4.3.3 FBUS MESSAGE RECEIVE Instruction (RECV) e eataarareiaaaasenn 4-34

4.3.1 Overview

AEXAMPLEp

1) General messages are transmitted through the user prograim using the SEND and
RECV. Unlike MEMOBUS messages, the transmit format is not defined for general mes-
sages.

2) General messages allow transmissions to be optimized for an application because
unigue user message formats as well as the transmission order can both be defined, en-
" abling highly efficient transmissions. N: N communications are possible,

3) The figure below gives an example of general message flow.

The following e);ample_ shows how to write the contents of holding registers 400001 to
400020 at station 1 to registers 400001 to 400020 at station 2.

Channel 1
Station 1 Station 2
PS CPU |LINK PS CPU |LINK
Channel no.: 1 Channel no.: 1
V1 | Bufferno.: Oto3 Vi Buffer no.: 0to3
= ~ Destination station address: 2 m ~ Data address: 0
V2 [ Holding register 0 V2 -
FBUS I Data address 20 FBUs
MSND | Destination CP no.: 0 MRCV

In this example, data is sent to the destination station address and channel number specified
by SEND at station 1. At station 2, RECV accepts the data from station 1, butdoes notretuma
response to station 1.
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4.3 General Message Transmissions

m

IMPORTANT | Four buffers are provided for message communications, so up to 4 functions can be per-
formed simultaneously. The same communications buffers are used both for MEMOBUS and
general messages.

4.3.2 FBUS MESSAGE SEND Instruction (SEND)

1) Function

a) SEND transmits data to a destination station issuing RECV. it does not receive a re-
sponse from the destination station.

b} SEND can be executed in high-speed or low-speed scan mode.

c} SEND can transmit data only from holding registers (4x).

2) Structure
H: Execute {1 — dx00o — 01 O1:1n progress
12: Cancel 02: Error
12— dyyyyy — 02 03: Finished
FBUS [— @3
SEND

3) Execution Conditions
a) The buffer specified by the buffer number must be inactive.
b) 11 must be ON,
¢) 12 must be OFF.
4) Input and Output Definitions
a) H: Execute

SEND is sent when [1 is ON. If, however, 12 is ON, {1 does not execute SEND. To
execute SEND, always leave 2 OFF.

b) 12: Cancel

12 stops SEND. When 12 is turned ON, O1, 02, and O3 are all tumed OFF. I2 takes
precedence over 1.

A transitional contact is normally used for 11 and 12.
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4.3.2 FBUS MESSAGE SEND Instruction (SEND) cont.

¢) O1: In Progress

o1 ié turned ON when 11 executes SEND. It is tumed OFF when SEND is completed
or stopped. O1 is also turned OFF when an error occurs during SEND execution.

d) O2: Error

02 is tumed ON just for one scan when SEND is terminated due to an error. Error
details are set in the status register (4yyyyy).

€} 03: Finished

O3 is turned ON just for one scan when SEND terminates normally. “0” is set in the
status register {4yyyyy).

5) Top Element

Nine consecutive holding registers starting from 400 are used.

4000 Channel number

4300000 + 1 Buffer number

430000 + 2 Destination station address Set by user
430000 + 3 ) Data address

43000 + 4 Data size

40000+ 5 | Systern usad }_ Used by system
400 + 6 System used

4x0000¢ + 7 Destination CP number Set by user
4000+ 8 System flags Used by system

IMPORTANT The registers for the top element of SEND must not be shared with other FBUS instructioﬁs
because these registers are specific to SEND.

a) Channel Number (4:000(x)
1 or 2: Specify the channel number of the PC Link.
b} Buffer Number (4c00x + 1)

Oto 3: Specify the buffer number to use in the Modules specified by the channel
number.

The GL120 or GL130 transmits messages through the buffers in the specified PC
Link. Because the PC Link has four buffers for each channel, it can initiate four FBUS
instructions at a time.

¢) Destination Station Address (400 + 2)
110 32: Transmits a message to the specified station.
129 to 160: Transmits a message to stations with the specified group address (group
transmission). Specify the group address with a Programming Panel
during allocation. ’

255. . Transmits a message fo all stations (broadcasting).
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d) Data Address (4xxxxx + 3)

Specify the leading reference of the holding register from which data is to be trans-
mitted. If, for example, the reference number is 400001, the data address is 00000
(00001 —~1 = 00000). The holding register address must be set within the holding reg-
ister reference range of the system.

e) Data Size (4xxxxx + 4)

Specify the size of the data starting from the specified data address. For the size,
specify the number of words between 1 and 254, inclusive. Even if the specified data
size is within the above range, a data address error will occur when the data size plus
the data address exceeds the holding register reference range of the system.

f) System Used (40000 + 5)

Do not allow the user program to change the bit settings after the initial scan.
g) System Used (40xxx + 6)

Do not allow the user program to change the bit settings after the initial scan.

h} Destination CP Number (%00xx + 7)

If the destination is CP-3500, specify 1, 2, 3, or 4 as a CP number. if the destination is
other than CP-3500, specify 0.
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4.3.2 FBUS MESSAGE SEND Instruction (SEND) cont.

i} System Used (4x000cx + 8)

This register indicates the instruction execution status. Do not allow the user program
to change the bit settings after the initial scan.

15 14 13 12 11 10 8§ 8 7 6 5 4 3 2 1 0

L _ Execution Standby Flag

Executing Flag

Bit Number Meaning
15 Executing Flag

& This bit is set to 1 while the instruction is being executed. It is set to 1 only if
the instruction is executed when |1 is tumed ON. This bit is linked to O1.

14 Execution Standby Flag

® This bit is set to 1 when the instruction has been initiated (11 is tumed ON) but
has not entered an execution state. I indicates wait status when multiple
FBUS instructions are initiated.

13 ... 0 Not used. Always set to 0.

Bits 14 and 15 are never simuitaneously ON.
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6) Middle Element

The system uses one 4yyyyy register. This register contains error status information
when the FBUS instruction is terminated due to an error.

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

4yyyyy
Bit Number Meaning
15 Module specification error
¢ The specified channel has no Modules or contains faulty Modules.
141012 Not used
1 Parameter setting error
¢ Channel number, destination station address, or buffer number is outside the
allowable range.
10 Data size eror
e The size of the transmit data is outside the allowable range.
9 Address setting error
# An attempt was made to transmit a data address or a data address plus data
size (last address) that is outside the reference range of the system or an
invalid data address was received.
8 Function code error
¢ An attempt was made to transmit an unused function code (00H, 07H, 08H,
O0AH, OBH, OCH, ODH, OEH, 11H or later} or an unused function code was
received.
8to 4 Not used
3 Data reception error
® An error was detected in lower-level programs.
2 Reset status or out-0f-PC Link
# The PC Link is currently in reset status, or a station failed to receive the token
even after the token check time expired.
1 Command sequence error
@ A sequence etror occurred in the SEND instruction interface with PC Link.
0 Parameter format error

—4-33 —



Transmission Procedures
4.3.3 FBUS MESSAGE RECEIVE Instruction (RECV)

4.3.3 FBUS MESSAGE RECEIVE Instruction (RECV)

1) Function

-

a) RECV receives data from the sender station that issued SEND. It does not retum a
response to the se_ender station.

b) RECV can be executed in high-speed or low-speed scah mode.
¢) RECV ¢an recei\.;e data only from holding registers (4x).

2) Structure ' .

I

N: Execute |1 —{ 4xc0x — 01 O1:In progress
[2: Cance! " 02:Error
12— 4yyyyy — 02 - 03:Finished

FBUS — 03 -
.RECY

3) Execution Conditions
a) The buffer spec.iﬁed by thﬂe buffer number must be inactive.
b) 11 must bgON
¢) |2 must be OFF.

4} Input and Output Defin}tions

a) N: Execute

RECV is executed when 11 is ON. If, however, 12 is ON, 11 does not execute RECV.To
execute RECYV, always leave 12 OFF.

b) 12: Cancel

'!2 stops RECV. When 12 is turned ON, O1, 02, and O3 are all turned OFF. |2 takes
precedence over 1. When 12 is tumed ON, the status registers, the middle element
4dyyyyy, is cleared.

A transitional contact is normally used for I1 and 12.
¢) O1:In progress

O1 is turned ON when |1 executes RECV. ltis tufned OFF when RECV is completed
or stopped. O1 is also turned OFF when an error occurs during SEND execution.

—4-34 —



4.3 General Message Transmissions

e )

IMPORTANT

d) O2: Error

02 is turned ON just for one scan when RECV is terminated due to an error. Error
details are set in the status register (4yyyyy).

e) 03: End

O3 is tumed ON just for one scan when RECV terminates normally. “0” is set in the
status register (4yyyyy).

5) Top Element

Nine consecutive holding registers starting from 4xooox are used.

40000¢ Channet number

430000 + 1 Buffer number Setby user
2)0000¢ + 2 Destination station address Used by system
450000 + 3 Data address Set by user

200000 + 4 Data size Used by system
43000 + 5 Limit size Set by user

4000 + 6 System used

4000 + 7 Destination CP number }’ Used by system
400000 + 8 System flags

The registers for the top element of RECV must not be shared with other FBUS instruc-
tions because these registers are specific to RECV.

a) Channel Number (4xxxxx)
1or2: 1or2: Specify the channel number of the PC Link Module.
b) Buffer Number {4xxxx + 1)
0to 3: Specifyabuffernumber used iﬁ the Module specified by the channel number.

The GL120 or GL130 transmits messages through the buffers in the specified PC
Link. Because the PC Link has four buffers for each channel, it can initiate four FBUS
instructions at a time.

¢) Destination Station Address ($00xxx + 2)
The station address of the sender station that issued SEND is output.
d) Data Address (4xxxxx + 3)

Specify the leading reference of the holding register in which received data is to be
stored. I, for example, the reference number is 400001, the data address is 00000
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4.3.3 FBUS MESSAGE RECEIVE Instruction (RECV) cont.

{00001 -1 = 00000}. If the holding register address exceeds the holding register ref-
erence range of the system, or the holding register address plus data size of the re-
ceived data exceeds the holding register reference range of the system, the received
data will not be stored in the holding register. Instead, a data address erroris setinthe
error status register of the middle element.

Data Size (4x00xx + 4)

The data size requested by the sender station thatissued SEND is output. If, however,
the size of the received data exceeds the limit size or 254 words, the received data will
not be stored in the holding register. Instead, a data size error is set in the error status
register. :

Limit Size (4x00xx + 5)

Specify the limit size of the data that can be received in the holding register area start-
ing from the data address. If the size of the data sent by the sender station is equal to
or smaller than the limit size, the received data will be stored in the holding register. If 0
is specified as the limit size, all received data is stored in the holding register.

g) System Used (4000 + 6)

Do not allow the user program to change the bit settings after the initial scan.

h) Destination CP Number (4xxxxx + 7)

i)

The CP number of the sender station is output.
System Flags (4x000xx + 8)

This register indicates the instruction execution status. Do not allow the user program
to change the bit settings after the initial scan.

- 15 14 13 12 11 10 9 8 7 & 5 4 3 2 1 0

I— Execution Stardby Flag

Executing Flag
Bit Number Meaning
15 Executing Flag
¢ This bit is set to 1 while the instruction is being executed. It is setto 1 only if
the instruction is executed when 11 is turned ON. This bit is linked to O1.
14 Execution Standby Flag )
® This bit is set to 1 when the instruction has been initiated (11 is tumed ON) but
has not entered an execution state. It indicates wait status when multiple
FBUS instructions are initiated.
13......... 0 Not used. Always set to 0.

Bits 14 and 15 are never simultaneously ON.
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6) Middle Element

The system uses one 4yyyyy register. This register contains error status |nformat|on
when the FBUS instruction is terminated due to an ervor.

15

14 13 12 11 10 9 B8 7 6 5 4 3 2 1_0

ayyyyy

Bit Number

15

Module specification error

¢ The specified channel has no Modules or contains faulty Modules.

14to 12

Not used

11

Parameter setting error

e Channel number, destination station address, or buffer number is outside the
allowable range.

10

Data size error

& The size of the receive data or limit size is outside the allowable range.

Address setting error

& An attempt was made to transmit a data address or a data address plus data
size (last address) that is outside the reference range of the system or an
invalid data address was received.

8to4

Not used

Data recepticn error

® An error was detected in lower-level programs.

Reset status or out-of-PC Link

# The PC Link is currently in reset status, or a station failed to receive the token
even after the foken check time expired.

Command sequence error

® A sequence error occurred in the MRCYV instruction interface with PC Link.

Parameter format error
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4.4 Communications with Host Computers

This section describes the remote PP function as an example of communications with
host computers.

Remote PP Function ‘

1) Connectinga Prc-agramming-Panel (PP) to the MEMOBUS port allows the user to perform
allocation tasks or monitor and modify programs.

PC Link line ' Up to 32 stations

— T

o Attachable E Attachable E
Station 1 ¥ Station 2 f Station32

: 7 Y
PS [CPU |LIN: PS |CPU JLINK PS JCPU |LINK

K . )
ppf PP

a) A Programming Panel can connect to the MEMOBUS port of any station.
b) Multiple Programming Panels can connect to the MEMOBUS port.

c) Changé the protocol setting in thé MEMOSOFT communications parameters to RE-
MOTE MEMOBUS.

d) The PLC address of a Programming Panel connected to a station is the station ad-
dress on the PC Link.

e} The monitor function for P120 element status cannot be used.

fy The MEMOBUS transmit/receive buffers and the link data transmit/receive buffers
are completely separate, so link data communications are not affected by MEMOBUS
communications traffic regardless of the amount.

g) The Programming Panel for the GL120 and GL130 differs from that for the GL40,
GL60, and GL70. These Programming Panels, however, can connect to CPUs
through the MEMOBUS port on any PC Link.

&Caution Do not access the the system (ATTACH operation) of the single CPU Module from more than

. one Programming Panel at the same time. Multiple access to single CPU Module can destroy
CPU memory.
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4.5 PC Link Status Display

ﬁ The PC Link Status Display screen shows the current status of each station,

1) The PC Link Status Display screen shows PC Link allocation information, PG Link status,
and the type of the PLC connected to the PC Link. Du and Ru are omitted in the link coil
and link register columns, respectively.

Main Menu Index Tools Quit

F1 F2 F3 F4 4] Fb FT-Lev 8—F8-0FF —F3
PC Link STATUS DISPLAY

Channel: Station:

ST & Link coil Point Link register  Size Status PLC type
01 0001 32 0001 32 0000 gL120
02
03
04
05
06
01
08
09
10
"
i2
13
i4
15
16
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The status of stations 17 to 32 can be 'displayéd by moving the cursor or by pressing the Pa-
gelp Key. :

Main Menu Index Tools Quit
F1 _F2 F3 F4 F5 Fé F1-lev 8—FB-0FF — F§ —

PC Link STATUS DISPLAY

Channel: Station;

S']f?# Linkcoil . Point - Linkregister Size Status PLC type
18
13

20
21
22
23
24
25
26
21
28
29
30
31
32

2) PC Link Status

PC Link status is represented as bit information.

MSB LS8

D15 D14|D13 D121D11\D10 D9{D8 {D7 D& |D5 |D4 D3 {D2 D1 DO
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Bit Explanation
1p1s —
{HEX) ]

D14 108 dici Station type
D13 ‘gt 01(H: GL6OV
D12 — 02: CP3500

03: CP5500
D11 m 04: CP9200
D10 08: GPIB
D9 1s digit 10: GL8B08S, 408, 70H, GL120, 130.
D8 | .o
D7 Normal reception of link data
D6 Initial state (transmission not started)
D5 Not used
D4 E Bits DO to D3 enabled (error occurred)
D3 Timeout: token check time has expired.
D2 Area error: The link coil size exceeds 4,096 points, or the link register size

exceeds 256 registers.

D1 Reference error: References exceeds 2,048,
DO Received data length error: Allocated data size exceeds 512 bytes.
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This chapter describes how to set up, start, and troubleshoot PC Links.

5.1 PC Link Module........... teestraesavee . 52
5.1.1  Extemal Appearance ........................... 32
512 SwitchSettings ........... ... .. ... . .. ei.... 5-3
5.2 Maintenance .......... setrrtacsasccnas .. 5.5
521 SystemStart-up ..............ciiiieieeeann.. ' 5-5
522  Transmission Control Procedures ................. 5-5
523  Troubleshooting Procedure ...................... 5-8
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5.1.1 External Appearance

5.1 PC Link Module

% This section describés the switch settings for the PC Link Module.

51.1 External ApPearanCe .. ... ..ttt it eii e .52
51.2 SwitchSettings ......o.viverre i .. . 5-3

5.1.1 External Appearance
1) PC Link (Model: JAMSC-120NFB23100)

Abbreviation (120NFB23100)

Color code (yellow)

Indicator area

Module reset button
PC Link port

Rotary switch 1
Rotary switch 2
MEMOBUS port

DIP switch

™ Module mounting screws (Use M4 Phillips screwdriver.)

2) Detailed View of Indicator Area

120 CPU 341 00

READY |:] [] acmive

Lx o [] [ eemx
LRx  [] [] peRx
LERR [ ] [ ] PPERR
indicator Name Color Description
READY Green Lights when the PC Link Module is operating
normally.
L-TX Green Lights when the PC Link port is sending data.
L-BX Green Lights when the PC Link port is receiving data.
L-ERR Red Lights for 10 ms when an error occurs during data
transmission from the PC Link port.
ACTIVE Green Lights when CPU is active.
PP TX Green Lights when the MEMOBUS port is sending data.
PP RX Green Lights when the MEMOBUS port is receiving data.
PP ERR Red Lights for 10 ms when an error occurs during data
transmission from the MEMOBUS port.
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3) Status Error

a) LEDs on the front panel of the PC Link Module indicate status error details.

Table 5.1 Errors and LED Indicators

Error LED Indicator

READY PP ERR L-ERR Remarks

ROM Error Ce Oe O® Continuously
checked
RAM Error O® ® OO0 Checked at
Common Memory [ O@® '®] ) ™ power ON
Error
Watchdog Timer | O oe o® Continuously
Error checked
Station Address | O O® ® Checked at
Error power ON
Display status: O: Lit @ Not lit O®: Flashing

b) Actions to take when status efror occurs:
« Ifa ROM, RAM, common memory, or watchdog timer errors occur, replace the Module.

» If a station address error occurs, adjust the station address switches on the front panel
of the Module until the station address is between 1 and 32, then press the reset button.

5.1.2 Switch Settings

1) The PC Link Module reads and stores the switch settings when the power is tumed ON.
The switches can be set before or after the Module is installed.

2) Reset Button

if the switch settings are changed after the power is turned ON, always reactivate the
Module by pressing the reset button or tumning the power OFF and then ON.

3) Station Address

The station address of a PC Link Module is set using two rotary switches on the front pan-
el of the Module. The range of possible settings is from 1 to 32 (2-digit decimal). The Mod-
uie will not operate with any other settings. The station address is used both for the link
port and the MEMOBUS port address. Always reactivate the Module by pressing the re-
set switch whenever the station address is changed.

Figure 5.1 Switches on the Front Panel of PC Link
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5.1.2 Switch Settings cont,

4) Baud Rate Settings

Set the baud rate of the PC Link port by using the DIP switch on the front panel. Always
reactivate the Module by pressing the reset button whenever the baud rate is changed.

Table 5.2 DIP Switch Settings

Pin Setting
Number
1 ON Self-diagnosis mode
OFF | PC Link mode {normally OFF)
2 Not used
3 ON Used as Channel 2
' [oFF | Used as Channel 1
4 ON Holding mode: Holds station link data immediately before the station
matlfunctions.
OFF Clear mode: Resets link data on a failed station to “OFF” or “0”
5&6 5 6 Baud Rate
ON ON 4 Mbps
ON OFF 2 Mbps
OFF ON 1 Mbps
OFF OFF 0.5 Mbps

IMPORTANT (1) All stations on the same channel must be set to the same baud rate.

(2) Use channel 1 when only one PC Link Module is used.
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5.2 Maintenance

This section describes the system start-up, transmission control, and troubleshooting
procedures.

921 SystemStart-up...... ... e 5-5
522 Transmission Control Procedures .............ovorvreerenrnrnnnnnn. 5-5
5.2.3 Troubleshooting Procedure ...........cooiviiineeeeeeaanaannnn, 5-8

5.2.1 System Start-up

1) If link data has been allocated, link data is automatically transferred when initialization
processing is completed after the power is turned ON.

2) Allocation data is stored in the backup memory of CPU. Once allocation data has been
set, it need not be reset until a change is required.

3) No restrictions apply to the power ON sequence of PC Link Modules. Any power ON se-
quence will initiate link data transfer.

4) The PC Link uses the token passing method to transmit data. Link data transfer starts
among the stations at which the PC Link Modules have been turned ON.

5.2.2 Transmission Control Procedures

1) Token Passing

The PC Link transmission mechanism is based on token passing. A station that receives
the token (representing the right to transmit) can transmit data. The token always circu-
lates through the channel.

The token is transferred from one station to anotherin ascending order of station address
as shown in the figure below.
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5.2.2 Transmissior Control Procedures cont.

The physical location of each station does not have to be in the same order as the station
addresses. '

a) When receiving the token, a station with transmission data can transmit the data dur-
ing the token holding time. The token holding time for the PC Link is between 1 and
255 ms. - :

b) A station without fransmission data will pass the token to the next station.
2) Error Processing
a) Bypassing Faulty Stations

As shown in the figure below, a token is not passed to stations that cannot transmit
data due to a malfunction or stations that have been turned OFF. Data transmissions
continue with the remaining stations.

-
X: Failed station

b) Disconnected Channels

A token is passed in ascending order of station address among the stations con-
nected by a channel. If, however, the channel is disconnected at two locations as
shown in the figure below, three tokens will be used. In this situation, refiections may
interrupt transmissions because no teminatorg are present.

#1 # #3 14 25 76 87 28 #9
recenes e T —>;----: re=s-=- —> e e T R et —-nen
b B 4 :
SN e A S e S S e A

c) Connecting New Stations to a Channel

When the number of stations connected to a channel is less than the maximum num-
ber (32}, the PC Link periodically checks whether new stations have been added to
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the channel (station search interval: 100 to 25,500 ms). This function helps maintain
the token passing route called the “logical ring.”

When new stations are added to the logical ring, the togical ring is reorganized after a
maximum of 204 seconds (for a station search time of 25.5 seconds). Then, the token
will again be passed in ascending order of station address.

Thus, a station can be connected to the logical ring correctly whenever the station is
turned ON. Stations that have recovered from failures are also automatically con-
nected to the logical ring.
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5.2.3 Troubleshooting Procedure

Use the following flowcharts to troubleshoot PC Link Modules during maintenance.

1) Check the PC Link Module for Errors

[ PC Link Module check ]
: Action C) : Terminal or comment O : Dacision
NO
CPU Module “RUN" lit? )I Check the CPU Module
YES
] .
PC Link Module 4
“READY™ lit or flashing? Defective PC Link Module
YES : ¥
Replace the PC Link Module
YES - -
o ERRT lit? Check the transmission section, If “L-ERR"
) is flashing, the PC Link Module is faulty.
V'
NO : If the fransmission section is normal,
replace the PC Link Module.

N0
Is PC Link Module or CPU :
gt Check the PC Link Module or CPU
-
Module at destination OK? Module at the destination station.
YES
VES Check th
« s e transmission parameters set
PP ERR” Iir? using the Programming Panel. If “PP ERR"
is flashing, the PC Link Module is fauity.
NO If the PP is OK, replace the PC Link
Module
PC Link Module OK
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2) PC Link I/O Not Serviced

[ PC Link system check J
KO
PC Link Module “READY" lit? Check each PC Link Module
YES
Each PC NO
Links allocated? )i Allocate maps for PC Links
YES
Baud for each N
e
P L g tor eac Set the DIP switch on the front pane! of
PC Li
(including mode and channel) each nk Module
YES
NO
Correct station address for Set a unique station address with rotary
each PC Link? switches on the front panel of each PC

{Any duplicate addresses?) | Link Module,

YES

NO

Communication cable OK? BI Try replacing the communication cable.

YES

E Replace the PC Link Module ]

IMPORTANT | The station address and baud rate for the PC Link Module is read only when power is turned
ON or when the reset button is pressed. Be sure to tum the power OFF and ON or press the
reset button after changing the setting.
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5.2.3 Troubleshooting Procedure cont.

3) Unable to Communicate with PC Link Modules from MEMOBUS Port

[ PC Link system check )

NO .
PC Link Module “READY” lit? 1 Check each PC Link Module
YES
Baud rates for each Ko
; 2 Set the Dip switch on the front panel of
PC Link the same 1 each PC Link Module
YES
. HO
Correct station address Set a unique station address with
for each PC Link? i rotary switches on the front panel of
(Any duplicate addresses?)| each PC Link Module
YES
NO -
Communication cable OK? ’I Try replacing the communication cable
YES.
PP transmissi W
NsSMmssicn t e
parameters OK? >l Set the PP transmission parameters
YES
NO
(I;i ;:ommunicaﬁon cable Try replacing the communication cable.
YES

[ Replace the PC Link Module J

IMPORTANT | The station address and baud rate for the PC Link Module is read only when power is tumed
ON or when the reset button is pressed. Be sure to turn the power OFF and ON or press the
reset button after changing the setting.
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This chapter describes how to wire the PC Link.

6.1 Installation Environment

6.2 Transmission Distance .....ooveeeenenaness
6.2.1  Calculating the Transmission Distance .............
6.2.2  Maximum Transmission Distance .. ...............

6!3 Wiring..........ll.l.ll.l‘.......'-..ll

6.3.1 Connectingthe PCLinks ........................
632 In-PanelWiring .....................covviunes.
6.3.3  Indoor Panel-to-Panel Wiring ....................
634  Outdoor Panel-to-Panel Wiring ...................
635 Grounding .......... ... i
6.3.6 Grounding the Control Panel ,....................
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6.1 Installation Environment

This section describes the appropriate installation environment for PC Link Modules.

1) Forinstallation of the GL120 and GL 130, always follow the general specifications and the
environmential conditions for each module. Normally, install the PC Link under the follow-
ing environmental conditions:

a) Ambient temperature: éetween 0 and 60 °C.

b) Humidity: Between 30% and 95% RH.

c) No condensation resulting from sudden temperature changes.
d} No vibration or shock.

e¢) No flammabl;a or cérrosive gas.

f) No dust, oil mist, conducﬁve péwder, salinity, or organic solvent.
g} No strong electric or rnagnetic_: field.

h) No direct spﬁiight.

2) Because PC Link Modules are mutually connected with coaxial cables, take special care
that these cables are routed properly. Never route cables overhead.
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6.2 Transmission Distance

g This section describes how to calculate the PC Link transmission distance.

6.2.1 Calculating the Transmission Distance ...............c.covrenennn... 6-3
6.2.2 Maximum Transmission DIStANCe ...........cvenenvninenennnnnnnn. 6-4

6.2.1 Calculating the Transmission Distance

1) The PC Link transmission distance varies according to the number of PC Link Modules
connected, the type of the coaxial cable used, and the baud rate.

2) The PC Link insertion loss and coaxial cable transmission loss also vary according tothe
baud rate.

3) The method for calculating transmission distance (L) is described below.
L =PL/Pa (km)
Where, PL = Pdr - Pm — Pt — Psn = Pdr - 4.0 -~ 1.0 — Psn (dB)

PL: Permissible loss of coaxial cable (dB)
Pa: Signal dB loss of coaxial cable (dB/km)
Pdr:  Difference between transmission and reception levels (dB)

Pdr=Pd - Pr + Px
=19.4dB + Px

Pd =68.9 dB (Ed = 2.8 Vp): Transmission level
Pr=49.5dB (Er=0.3 Vp): Reception level
Px=-34,-2.4,-1.9, -1.4 dB: Compensation (for baud rates 4, 2, 1, and 0.5 Mbps)

Pm:  Noise margin (dB)
Pt: Power supply and temperature variations (dB)
Psn:  Insertion loss of PC Link Module {dB)

Table 6.1 shows the relationship between the permissible loss of coaxial cables and the

baud rate. Table 6.2 shows the relationship between the insertion loss of PC Link Mod-
ules and the baud rate. Table 6.3 shows the signal dB loss of coaxial cables.

Table 6.1 Permissible Loss of Coaxial Cable: PL

Baud Rate Difference Permissible Loss of
{Mbps) between Coaxial Cable: PL (dB)
Transmission
and Reception n=2 n=32
Levels:
Pdr (dB)
4 16.0 PL(4) = 11.0 - Psn(4) 10.78 dB 7.5dB
2 17.0 PL(2) =12.0 - Psn(2) 11.76 dB 8.1dB
1 17.5 PL(1) =125 ~Psn(1) 12.22 dB 8.0dB
0.5 18.0 PL(0.5) = 3.0 - Psn(0.5) | 12.66 dB 7.5dB
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6.2.2 Maximum Transmission Distance

Table 6.2 Insertion Loss of PC Link Module: Psn

Baud Rate Insertion Loss of PC Link Module: PSn {dB)
(Mbps) Ps n=10 n=20 n=32
4 0.11 dB/unit 1.1dB 22dB 3.5dB
2 0.12dB 1.2dB 2.4dB 39dB
1 0.14dB 14dB 28dB 45dB
0.5 0.17dB 1.7dB 34dB 5.5dB
Psn=Psxn
Where, n is the number of PC Link Modules.
Table 6.3 Signal dB Loss of Coaxial Cable: Pa
Cable Type (manufactured | . Signal dB Loss: Pa (dB/km)
by Fujikura Ltd.) 0.5 MHz 1 MHz 2 MHz 4 MHz
3C-2V,3C-2V (Cu,Fe) ZV 9.0 13.8 20 28.8
5C-2V,5C-2V (Cu,Fe) ZV 5.1 8.8 12.7 18.4
5C-FB,5C-FB (Cu,Fe) ZV 4.8 74 10.5 14.0
7C-FB,7C-FB (Cu,Fe) ZV 42 58 7.6 10.0
7C-FL,7C-FL {Cu,Fe) ZV 29 4.4 6.4 93
12C-5AF,12C-5AF (Cu,Fe) ZV | 1.46 22 3.2 45

Note Signal dB loss (Pa): Multiply the standard value by 1.15.

6.2.2 Maximum Transmission Distance

1) Table 6.4 shows the maximum transmission distance (Lmax) applicable when 16 PC Link
Modules and an in-panel cable 3C-2V of 50 meters or less are used. Table 6.5shows the
maximum transmission distance (Lmax) applicable when 32 PC Link Modules and an
in-panel cable 3C-2V of 100 meters or less are used.

Table 6.4 Examplé of Maximum Transmission Dis__te{nce: [_max (16 Modules)

Baud Rate Coaxial Cable Length: km Maximum Transmission
(Mbps)  ["3c2v | 562V | 7C-FL |12C-5AF |  Distance: Lmax (km)

4 - |0.08 |0.42 0 0 0.47
0.05 0.05 0 1.29 1.39
0.05 0 0.83 0 0.88
2 0.05 0.71 Y o 0.76
0.05 0.05 0 2.27 2.37
0.05 0 1.41 o 1.48
1 0.05 1.03 0 0 1.08
10.05 0.05 0 3.35 3.45
0.05 0 2.16 0 2.21




6.2 Transmission Distance

m

Table 6.5 Example of Maximum Transmission Distance: Lmax (32 Modules)

Baud Rate Coaxial Cable Length: km Maximum Transmission
(Mbps) ["3c2v | sC2v | 7CFL | 12C5AF |  Distance: Lmax (km)
4 0.1 0.25 0 0 0.35
0.1 0.1 0 0.52 0.72
041 0 0.49 0 0.59
2 0.1 0.48 0 0 0.58
0.1 0.1 0 1.30 1.50
0.1 0 0.95 0 1.05
1 0.1 0.70 0 0 0.80
0.1 0.1 0 2.06 2.26
0.1 0 1.47 0 1.57
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6.3.1 Connecting the PC Links

6.3 Wiring

£ This section describes how to connect, wire, and ground the PC Links.

6.3.1 Connectingthe PCLINKS ... .. e 6-6

6.3.2 In-PanelWiring ............. ... . ... ... .. e CB7
6.3.3 Indoor Panel-to-Panel Wiring ........... .o i, 6-11
6.3.4 Outdoor Panel-to-Panel Wiring ............ [N 6-15
B.3.8  Grounding . .....oiiii e 6-16
6.3.6 Grounding the Control Panel ....... e e NER S 6-18

6.3.1 Connecting the PC Links

Figure 8.1anad 6.2 are PC Link connection diagrams. PC Link Modules are connected using
coaxial cables and coaxial connectors. Coaxial cables are divided into in-panel cables and
panel-to-panel cables as shown in Figure 6.1 and 6.2.

@rdi—=0 —rdm

PC Link

Figure 6.1 In-panel Wiring

PC Link
PC Link

4 _PC Link

2
P
)
P
]
b
g

{o}
e
o}
{eh

T T o7 Feo
L_ __@_J \*..___.__)'@

Figure 6.2 Panel-to-Panel Wiring
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6.3 Wiring

m
6.3.2 In-Panel Wiring

1) Applicable Cables

Cable Type Manufacturer
Coaxial cable 3c-2v Fujikura Ltd
Coaxial cable shielded with copperfiron | 3C-2V(Cu, Fe) ZV Fujikura Ltd

2) Cables Prepared by Yaskawa

Type Cable length in m Connector Type
JZMSZ-WB0-1 2m BNC Connectors at 3c-2v
JZMSZ-W60-2 im both ends (BNC-P—G}

JZMSZ-W60-3 - ibm

3) Connection between devices

Figure 6.3shows the connections between PC Link modules and Conversion Adapter or
between modules.

a) Connect T Connector for branch to BNC Connector on the front panel,

b) Connectthe BNC Connector at one end of the coaxial cable (3C-2V) to the T Adapter
and the BNC Connector at the other end to the Conversion Adapter.
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6.3.2 In-Panel Wiring cont.

(A) or (B)

) ) . . i
: - Coaxxal Cable 3C-2C
q:ba__/ -Cable clamp E

BNC Connector
o~ Coaxial Cable 3C-2V
' :

BNC Connector (LINE)

Conversion __...[
Adapter T-0298

BNC Connector  {

1 —1 - . 1
T Adapter -)BE[].)EE

F Connector,

N\

Coaxial Cable
. 8GO0
T oor7G-00

BNC Connector

«— Coaxial Cable 3C-2V -
(o]

b -Cable clamp

|
To (B) Cable clamp

AAAEE AN RN
:W\W\W\W

Figure 6.3 Connecting Method



6.3 Wiring

PC Link Module G o———

JE @-
. Ij | T Adapter 413592-2

Coaxial Cable 3C-2V

Cable clamp

BNC Connector

Conversion Adapter
T-0298

F Connector F-5FB

Cable clamp

Coaxial Cable
(sC-00or 7C-000)

Figure 6.4 Connecting the PC Link Module
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6.3.2 In-Panel Wiring cont.

4) Connecting Different Types of Coaxial Cables

a) For Coaxial Cables 5C-(07 and 7C-[1[, use F Connectors to connect to Conversion
Adapters. '

Conversion
Adapter (T-0298)

t

Trunk Cable b Trunk Cable

5C-EID 7C-00
F Connector /

Figure 6.5 Connection of 5C - JJ and 7C - (1]

b) For trunk Coaxial Cables 12C-5AF, first connect to smaller Coaxial Cables 5C-CI[]
and 7C-030 with Conversion Connectors, then connect these cables to Conversion
Adapters with F Connectors.

Conversion

Adapter (T-0298)
Trunk Cable Trunk Cable

1zciD|:| ;g_'l‘é‘mc\ab'é ;g.ﬂSDCable 12¢-00
:‘_EPI} annm,[t;—u{]qji

Gonversnon Connector Conversion Connecmr

Fitting Connector FTR-FJ FTR-FJ Fitting Connector

FT-12C-29-TC31 FT-12C-29-TC31

Figure 6.6 Connection using F Connector

¢) Use Junction Connectors to connect trunk Coaxial Cables of the same size.

db[ f——

F Connector L F Connector
Conjunction
Connector F-A
Fitting Connector g:{:’::tgﬂ A Fitting Connector

Figure 6.7 Connecting Trunk Coaxial Cables
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6.3 Wiring

5) Shield Treatment

For shielded coaxial cables, ground the shield at one point (ground resistance:
100 Q max). See section 6.3.5 Grounding for details.

6) Separating Coaxial Cables from Other Cables
Separate coaxial cables from other cables as described below.
a) Separating from Low-voltage Cables

Keep coaxial cables atleast 100 mm away from low-voltage cables. Alternatively, use
coaxial cables shielded with copper or iron (hereafter referred to as shielded coaxial
cables).

b) Separating from Operation Circuit Cables

Keep shielded coaxial cables at least 100 mm away from operation circuit cables. Al-
ternatively, shield the operation circuit cables.

¢) Separating from Main Circuit Cables

Keep shielded coaxial cables away from main circuit cables as shown in table 6.6.
Alternatively, shield the main circuit cables.

Table 6.6 Recommended Distance
between Shielded Coaxial Cable and Main Circuit Cable

Main Circuit Recommended Distance
125V, 10 A 300 mm or more
250V, 50 A 450 mm or more
440V, 200 A 600 mm or more
3 kVio6kV, 800 A 1200 mm or more

6.3.3 Indoor Panel-to-Panel Wiring
1) Applicable Cables

Cable Type Manufacture
Coaxial Cable 5C-2v Fujikura Ltd.
5C-FB Fujikura Ltd.
7C-FL Fuijikura Lid.
7C-FB Fujikura Ltd.
12C-5AF Fujikura Ltd.
Coaxial Cable shiglded with 5C-2V (Cu, Fe) ZV Fujikura Ltd.
copperfiron 5C-FB (Cu, Fe) ZV Fujikura Ltd.
7C-FL (Cu, Fe} ZV Fujikura Ltd.
7C-FB (Cu, Fe) ZV Fujikura Ltd.
12C-5AF (Cu, Fe) ZV Fujikura Ltd.
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6.3.3 Indoor Panel-to-Panel Wiring cont.

2) Cables Prepared by Yaskawa

Type Cable Length in m Connector Type
JZMSZ-W6E1-1 25m F Connectors {F-5FB) | 5C-FB
JZMSZ-W61-2 5m at both ends
JZMSZ-W61-3 10 m
JZMSZ-W61-4 20m

3) Shield Treatment

Ground the copper or iron shield at one point {ground resistance: 100 Q max). See sec-
tion 6.3.5 Grounding for details. '

4) Separating Coaxial Cables from Other Cables
a) Shielded Coaxial Cables

(1} Accommodate the shielded coaxial cable in a low-voltage circuit duct separated
from a general operation circuit as shown in Figure 6.8 (a). If the low-voltage cir-
cuit and general operation circuit are in the same duct, separate them by at least
100 mm, then accommodate the shielded coaxial cable on the low-voltage circuit

" side as shown in Figure 6.8 (b).

Coaxial cable Atleast 100 mm  Coaxial cable
. ]
Low-_vo!tage Cl) ) L_ow-yoltage O
. | circuit | : Operation circuit circuit |
] N
Operation circuit Separated
Main cireuit Main circuit ’
{a} (b)

Figure 6.8 Separating Wire Ducts

(2) Use a dedicated duct cover so as not 1o leave a gap between the duct and the
cover. The following table 6.8 shows the recommended distance between a
shielded coaxial cable and a main circuit.

Table 6.8 Recommended Distance
between Shielded Coaxial Cable and Main Circuit

Main Circuit Recommended Distance
) 125V, 10 A 300 mm or more
250V, 50 A 450 mm or more
440V, 200 A 600 mm or more
3kVto 6 kV, BOOA 1200 mm or more
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M

b) Unshielded Coaxial Cables

(1) Coaxial Cables 5C-J0J and 7C-0J3 must be accommodated separately in a me-
tallic conduit or metallic duct as shown in Figures 6.9 (a) and (b).

(2) Coaxial Cables 12C-5AF are infiexible and hardly fit in with a metallic conduit.
Therefore, accommodate them in a metallic duct as shown in Figures 6.9 (b)and

(d).

(8) Always ground both ends of a metallic conduit or duct. The conduit or duct should
be grounded at as many points as possible.

Z 7/
,// FEstning  \ retallic conduit é Metallic duct
é Coaxial cab é ;{////////.::
xial e
/ / «—H— Coaxial cable
é N Bmos
Z ] :
7 7 1
{a) Metallic Conduit (b) Metallic Duct
Metallic conduit  Coaxial cable Coaxial cable Metallic duct
‘ ’
W e
Low voltage f Q00+ i) | f Low voltage ,// QOO0 e | ?
control circuit 7 ? control circuit ?, — %
General control éOOOOO 7] ’4 G | {OOOOO I'| ?
iene 7 [~ Genera control ? 7
circuit ? .O_O_Q_O_CX.)_n ? circuit % .QO_O.Q.Q_O_F] %
7 4 Z %
L Ita L Ita Z
il A A
{c) Metallic Conduit (d) Metallic Duct
{When Pit-Stored) (When Pit-Stored)

Figure 6.9 Coaxial Cable Installation

5) Bending Coaxial Cables

a) When bending a coaxial cable, always follow the radius of curvature shown in Fig-
ure 6.10 and fable 6.8 below.

4: Finished dia. ¢ i Finished dia. ¢

r24x10 reé x20
5C-FB,r 277 mm

Radius 1 Radius r

Figure 6.10 Cable Bending
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6.3.3 Indoor Panel-to-Panel Wiring cont.

b) Useametallic conduitin the bent part of the coaxial cable so that the metallic conduits
remain connected each other. For 5C-[J(J and 7C-[101, the radius of curvature must
be at least 20 times the outside diameter of a finished cable as shown in Figure 6.11.

Metallic conduit

|

Coaxial cable
(Finished dia. ¢)
. . Radiusr. rzéx20
Metallic conduit for5C-FB r 2 160mm
for7C-FB r 2 200mm

Figure 6.11 Metallic Conduit Bending

Table 6.8 Minimum Radius of Curvature for Coaxial Cables

Cable (Manufactured Type OQutside Diameter of Radium of
by Fujikura Ltd.) Finished Cable: Curvature: r (mm)
DIA (@) in mm

Coaxial Cable 5v-2v 7.5 r=¢ X10=75
5C-FB 7.7 r=p x10=77
7C-FB. - 10.0 - r=¢ x 10=100
7C-FL 10.0 r=p X 10=100
12C-5AF 15.3 r=¢ x 20=306

Shielded Coaxial 5C-2V (Cu, Fe) ZV 12.0 r=¢ x 10=120

Cable 5C-FB (Cu, Fe)ZV | 120 t=0 x 10=120
7C-FB (Cu, Fe) ZV 13.0 r=0 X 10=130
7C-FL (Cu, Fe) ZV 14.5 r=¢ X 10=145
12C-5AF (Cu, Fe) ZVv |120.0 r=g X 20=400
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m

6.3.4 Outdoor Panel-to-Panel Wiring

1) The procedures for laying coaxial cables are basically the same as those described in
section 6.3.3 Indoor Panel-to-Panel Wiring, but note the following differences.

a) For outdoor wiring, always lay coaxial cables along above ground structures (steel
frames). If no such structures are available, accommodate the cables in an under-
ground pit or tunnel or bury the cables in the ground.

Construction on ground (with iron framas) Construction on ground (with iron frames)
S Conduct Metallic duct
Coaxial cable
g % Coaxial cable
A A VAL TI 7777777777,

(a) Construction on Ground

%
Conduct
'/ Coaxial cable
1 @ i Low voltage

control gircuit

S Metallic duct

Low voltage
control circuit

= Coaxial cable

General control LO_Q_OQ_' General control .
circuit circuit
{ Low voltage
Lowwotage 4 QO Q0 1 voltag
main circuit main circuit

{b) Underground Pit or Tunnel

Ground

A
60 cm or more

Trough
Coaxial cable

(c) Burying in the Ground

Figure 6.12 Laying Coaxial Cables between Buildings

b) Do notroute bare coaxial cables overhead. Otherwise, the cables may receive noise
induced from airborne radio waves and cause transmission errors.

&Caution The PC Link system is not protected from lightening surge. Never route wires overhead.
Otherwise, the equipment may be damaged by lightening.
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6.3.5 Grounding

IMPORTANT (1) Coaxial cable expands and contracts with temperatures. The thermal expansion coefti-
cient of coaxial cabies is about 0.005% per degree (°C). For example, a coaxial cable of
500 m expands 25 cm when the temperature increases 10°C. Normally, this extent of
expansion can be compensated through the entire cable route. When coaxial cables are
routed through an above ground structure, however, changes in the cable length may not
be compensated because of large temperature fiuctuations. Therefore, let the coaxial
cable have some play at the inlet and outlet of each metallic conduit so that changes in
the cable length can be compensated.

(2) If wateris trapped in a metallic conduit or duct and freezes in winter, it applies mechanical
stress to the coaxial cable. To prevent this, drill drain holes in the metallic conduit or duct.

6.3.5 Grounding

1) Grounding Procedure
a) Installing Equipment

The mounting base on which each module of the PLC is to be installed must be
mounted on anintegrated steel base (frame). Always leave coaxial connectors above
the ground.

b) Ground Wire

Mount an “E” ground terminal in the control panel and connect the terminal to the cabi-

4 net of the control panel. Also, connect the “E” ground terminal to the FG terminal on
the power supply module. For the ground wire between the “E” terminal and the
ground plate, use a ground wire of at least 8 mm2 (AWG8) and also make the wire as
short as possible. If the distance between the “E” ground terminal and the ground
plate is long, use a thick ground wire so that the sum of the ground resistance and the
ground wire resistance is 100 Q or less.

Power supply module

AC1

ACz2

ACG Control panel
F&

'3

1.5 to 2.5 mm? wire

I

Panel

Grounding wire
{8 mm? or larger)

Ground plate
{Grounding rasistance: 100 Q or less)

c) Ground Plate

The ground piate should be as close to the PLC control panel as possible and kept at
least 15 meters away from the ground plates of other high-voltage control panels
. (Group B in table 6.9 below). The ground resistance must be 100 Q or less.
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H

d) Sharing Ground

Basically, a PLC should have its own ground. If a PLLC must share the ground wire and
ground plate with other control panels, use the following information as guidelines.

Table 6.9 Shared Use of Ground Wire and Ground Plate

Shared Use Permitted Computer panel, instrumentation control panel, /0 relay
{Group A Panel) panel, general control circuit panel. etc.

Shared Use NOT Permitted High-voltage main circuit panel, large-capacity thyristor
{Group B Panel) panel, etc.

2) Shielded Coaxial Cables

Ground the shield of the shielded coaxial cable at one point. The figure below shows ex-
amples of grounding shielded coaxial cables (Sa, Sb, Sc, and Sd: relay terminals).

a) Sb and Se¢ Connected

Ground the shield at point Ea or Ed in the figure.
b) Shield Not Groundable at Point Ea‘ or Ed

Sb and Sc can be grounded at point Eb.
¢) Shielded Coaxial Cable Inside a Panel

Connect point e on the shield to point d on the shield of the panel-to-panel shielded
coaxial cable via relay terminal Sd.

=

e L

Panel-to-panel !

i Coaxial cabl
M b
“Es \ \
(Grounding resistance: External wire
100 £ or less) Core wire
Shield wire

Figure 6.13 Example of Coaxial Cable Grounding
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6.3.6 Grounding the Control Panel

3) Metallic Conduit and Metallic Duct

Always ground both ends of a metallic conduit or duct. Each metallic conduit and duct
should be grounded at as many points as possible.

6.3.6 Grounding the Control Panel

1) Separating PLC Control Panels from High-voltage Control Panels

Do not install a PLC control panel and a high-voltage control panel (Group B in the pre-
ceding table 6.9) side by side. If a PLC control panel must be instalied near a high-voltage
control panel, always keep the PLC control panel at least 60 cm away from the high-volt-
age control panel. Likewise, keep the ground wire at least 60 cm away from that of the

high-voltage control panel and keep the ground plate at least 15 m away from that of the
high-voltage control panel. .

Group B " PLC
control panel . control panel
Power panel FGG FG

] ) :
7/’/////////////////////////////////////////////////////////////

b Building
L——‘ 60 cm Min
— Ground plate for — Ground plate for
. power panel 15 m Min .1 PLC controt panel
N 1
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2) installing PLC Control Panels and Other Control Panels Side by Side

PLC control panels and Group A controf panels (in the preceding table 6.9) can be
installed side by side. In this case, these controt panels are electrically connectedto each
other through the channel base. To further ensure safe grounding, connect the “E” termi-
nals of these control panels with a ground wire of at least 8 mm? as shown in the figure
below. Then, connect one of the “E” terminals to the ground plate.

PLC control panel A group PLC control panel A group
panel pane!
FG FG
el el
8 mm?2 Min
¥ I i I
0 Z
Building
=  Ground plate for
power panel

Figure 6.14 Separation from Group A Panel

3) Insulating the PLC Control Panel

When a PLC control panel is installed in a steel-frame building, it is grounded through the
building. This will not cause a problem If, however, a PLC control panel is installed near a
high-voltage control panel, a ground current from the high-voltage control panel will
cause ground noise to the PLC control panel. To prevent this, insulate the PLC control
panel from the building as shown in the figure below. Then, connect the “E” terminal of the
PLC control panel to its own ground plate.

PLC control
- 1 panel [T 1
Group B P Group A
panel panel
FG
Power panel '
Insulation
]?j[ E E material
AR\ \\\
; [ AT AL RO L, Ch an ne] base
P77 77777777 777777 2777777777772 772|7777 777777777 777777727

| l Building (steei frama)
Ground plate for L Ground plate for

- PLC control
powaer panel panel

Figure 6.15 Remote YO Panel Insulation
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Appendix

External Diagrams of PC Link Components

This appendix provides external diégrams of the following PC Link compo-
nents:

PC LINK Module (JAMSC-120NFB23100)
Coaxial Cable (JSMSZ-W60-0J)

Coaxial Cable (JZMSZ-W61-[])

T Adapter (413592-2)

Conversion Adapter (T-0228)

Junction Connector (F-A)

F Connector (F-5FB)

Terminator (221629-5)
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Appendix A External Diagrams of PC Link Components

1) PC LINK Module (JAMSC-120NFB23100) Unit: mm

40. 34

T Adapter (413592-2)

I] Nameplate

) U

=
?

[

O

YASKAWA
O /
MEMOBUS
cabie connector 103, 85 (4. 8) _ :
' Approximate mass: 0.3 kg

2) Coaxial Cable (JZMSZ-W60-C]) Unit: mm

BNC connector (coaxial) BNC connector {coaxial)

Cable T
._‘.P_
|~vwx 25 i Ppprox. z5|
Type Length (L) Approximate Mass
JZMSZ-W6E0-1 2000 mm 0.3 kg
JZMSZ-W60-2 3000 mm 0.4 kg
JZMSZ-W60-3 5000 mm 0.5 kg
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3) Coaxial Cable (JZMSZ-W861-[J) Unit: mm

F Connector F-5FB NP Cable .
: (5C-FB F Connector F-5FB
== TR e r—
|_aa5 | L | as5 |
Type Length (L) Approximate Mass
JZMSZ-W61-1 . 2000 mm 0.3 kg
JZMSZ-W§1-2 5000 mm 0.5 kg
JZMSZ-W61-3 10000 mm 0.8 kg
JZMSZ-W61-4 20000 mm 1.4 kg

4) T Adapter (413592-2) Unit: mm

33.0
T 27.3
145 !
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Appendix A External Diagrams of PC Link Components
L

5) Conversion Adapter (T-0298) Unit: mm

FY3
2

|
e ii...... =
|

0-L
LM
d
p— s E—
' 71
. 5
70
79

Conversion Adapter

| 24.5
i
I
]
t
f
3
as. 2

24 11

7) F Connector (F-5FB) Unit: mm
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8) Terminator (221629-5) Unit: mm

©

[l

Max. dia 14.5

O
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Appendix

Installing Coaxial Connectors

This appendix describes how to install and fit BNC and F Connectors. B
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Appendix B Installing Coaxial Connectors . )
B.1 BNC Connector Installation

1) Remove the sheath to 15 mm from the cable leading end. Use a cutter knife or pipe cutter

(IFV1638).
Cutting
Quter conductor & .
(Bra’ld) AR
orrss - -
BN 777555 1;‘
! 15

2) Sequentially insert nut, washer, gasket, and clamp onto the coaxial cable.

Clamp Gasket Washer
. . . o Nt
Unbraid the braid \M{\ \ l, / F —

o

Note a) Place the nut, washer, and gasket over the sheath.
b} Place the clamp over the braided wire until it reaches the sheath cut surface.
c) After placing the clamp, unbraid the braided wire.

3) Tumn back the braided wires along the clamp taper, and cut them to the same dimension

as the taper.
Cut
insulating material ¥ -
_ ~
\J

4) Remove the insulating material, leaving about 3 mm, to expose the core. Cut the core
leading end, so that the bare core is 3 mm.

e —
7 !

Core  Insulaing material

Note Be careful not to damage the core.
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B.1 BNC Connector Installation

5) Pass the core through the contact, and solder.

Contact

Note a) Solder quickly, being careful not to deform the insulating material.

b) Do not permit the solder to form in a lump, or a gap between the contact and
insulating material.

6) Insert the contact int the body.

Body

Note Insert the contact in the body to the end.

7) Using a wrench, tumn the nut to tighten the body. This completes connector installation.
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Appendix B Installing Coaxial Connectors

B.2 F Connector Installation

1) Treat the ends of coaxial cable, using a cutter knife or pipe cutter (IFV1638).
a) Remove the sheath to 22 mm from the cable leading end.

Outer conductor Cutting
(Braid)

b) Using nippers, remove braided wires, leaving them about 2 mm.

Cut

¢) Loosen the braided wires.

Loosen

d) Pull out the insulating material 17 mm from the leading end.

I‘n {5

Note Be sure not to damage the core.

e} Cut the core leading, and adjust the bare core to 14 4+ 0.5 mm.

—{:

14+0.5 | §
(19)

Note a) The bare core must be 14 £ 0.5 mm.
b) Leave aluminum foil about 5 mm.

¢) Leave braided wires loose.
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‘ B.2 F Connector Installation
m

2) Insert F Connector nut into the coaxial cable.

o ——
= ——F—

—-

3) Press a ferrule into the coaxial cable.

a) Insert the cable leading into the ferule.

=

Ferrule Coaxial cable

Note During insertion, be careful not to turn up aluminum foil.

b) Check through the contact window to make sure thatthe core is correctly inserted into
the contact.

Check the core

| I ——
| ————

4) Press to bond the ferule contact.

For press bonding, use an crimping tool (FC-1, DIA 23 mm, made by Fujikura Ltd.). The
press bonding position is at the contact window.

Press bonding position
| VT\—I | )
E 20 23 26
\\
Usae this

Note Be careful not to bend the contact.

5} insert the body into the ferule.

Bl ———=——

Body
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Appendix B Installing Coaxial Connectors

6) Using a wrench, tighten the nut until the rubber gasket is completely hidden. This com-
pletes the connector installation.

1=r:

-
L.

iff——

Note Fixthe body withawrench oran adjustable spanner (12 mm width across flat) and
turn the nut for tightening with a wrench or an adjustable spanner (14 mm width
across flat). : '
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B.3 Fitting Connector Instailation

B.3 Fitting Connector Installation

1) Treat the ends of a coaxial cable, using a cutter knife or pipe cutter (IFV1 638).
a) Remove the sheath to 40 mm from the cable leading end.

Aluminum outer conductor Polyethylene sheath

40

b) Remove the aluminum outer conductor and insulating material to 15 mm from the
cable leading end.

Aluminum outer conductdr
Polyethylene sheath
Center conductor,

C—

15 2%

Note Be careful not to bend or damage the center conductor.

2) Sequentially insert nut, rubber gasket, and nut 2 onto the coaxial cable.

Alyminum outer conductor Polysthylene sheath
Centar conductor i
Nut2
Rubber gasket

3) Insert washer and split ring onto the aluminum outer conductor.
Center conductor

RN 3

Splitring /

Washer

—B-7 —



Appendix B Installing Coaxial Connectors

4) Sequentially insert Teflon disk and contact onto the center conductor.

inset  Insert
=} s
Contact )

Teflon desk Center conductor

5) Press to bond the contact, using 9.5 mm coaxial-cable press-pliers.

Crimp with press-pliers

Contact

Note Check through the contact window to make sure that the contact is inserted.

6) Insert the contact into the body.

Il ]Hm-"—“:ﬁ:i[[[ﬂii

/-

Body

- 7) Tighten the body and nut 2.

Edge of hexagonal: 26 mm

/ -\
,=mf\ |

— 4

——t

Body Nut2

Note Fully inset the body and tighten nut 2.

— B8 —



B.3 Fitting Connector Installation

8) Tighten nut 1. This completes the connector instaliation.

—if] -
/7 AN

Nut2 Nut 1

Note Secure nut 2, then turn to tighten nut 1.

—B-9 —




Appendix B Installing Coaxial Connectors

B.4 Toollist

Coaxial Cable Stﬁpﬁer

Manufacturer: Nihon Weidmuller Co., Ltd.

Table B.1 Coaxial Cable Stripper

Specifications
Length 100 mm
Mass 659
Height 42 mm
Width 26 mm
Sheath Trim
Coaxial Cable 2.5 to 8 mm Dia
RG58, 59, 62, 71, 174, 187, 188
Order Data
Type ' No. Sheath Trim
Coaxial Cable Stripper 903050
Screw Holder ) 903206
Blade Cassette (Gray) 903205 Approx. 3.9 mm (B}
Blade Cassette (Red) 903204 Approx. 6 mm (B)
Blade Cassette (Yeliow) 903203 Approx. 12 mm (B)
Blade Cassette (Blue) 903202 Approx. 6.5 mm (B)
Blade Cassette (Brown) 903201 Approx. 7.5 mm+ Approx. 3.5 mm (C+B)
Blade Cassette {Green) 903200 Approx. 7.1 mm + Approx. 5.1 mm (C+B)

Sheath Trimming Dimensions

Blade Cassette:
Gray/Red/Yellow/Blue

:%%I

Blade Cassette:
Green/Brown

B

(o3 A -
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B.4 Tool list

Coaxial cable stripper cannot be used for the cable type 7C, 7C2V, 11C, and 12C.

Coaxial cable stripper Blade cassefte

Figure B.1 Coaxial Cable Stripper and Blade Casette

— B-11 —



INDEX

INDEX
Blade Cassette, B-11
Numbers gray/redfyellow/blue, B-10
1km, 2-2 green/brown, B-10
32 stations, 2-4 BNC connector, 2-14, 2-15, 2-16, 6-7, 6-9
installation, B-2
4 Mbps, 2-2
body, B-3, B-8

8-bit data, 2-2
braided wires, B-2, B-4

buffer number, 4-18, 4-19, 4-20, 4-25, 4-30, 4-35
A xoocx + 1, 4-25, 4-30, 4-35

. Burying in the Ground, 6-15
Abbreviation (120NFB23100), 2-9, 5-2

bypassing faulty stations, 3-6
acceleration peak value, 2-12 ypassing faulty

access right, 2-2

ACTIVE, 2-10, 5-2 " c

address, 2-10 cable clamp, 6-8, 6-9
address setting error, 4-23, 4-27, 4-33, 4-37 cable length, 2-15°
Allocating Link Reference, 4-11 cable route, 6-16
allocation, 2-6, 4-2, 4-5 cable specifications, 2-15

moving atlocated reference data, 4-12 Cables Prepared by Yaskawa, 6-7, 6-12

allocation data, 4-17, 5-5 Calculating the Transmission Distance, 6-3

allocation information, 4-39 calculation example, 3-8, 3-11

Allocation Procedure, 4-7 center conductor, B-7

Allocation Screen, 4-6 channel, 2-4, 4-3

allocation tables , 4-14 channel 1, 2-i1

altitude, 2-12 channel 2, 2-11

aluminum outer conductor, B-7 channel number, 4-8, 4-18, 4-20, 4-25, 4-28,
ambient temperature, 2-12 4-30, 4-35

4xoox, 4-20, 4-25, 4-30, 4-35
check the PC Link Module for errors, 5-8
clamp, B-2

applicable cables, 6-7, 6-11
Application, 2-15

Area error, 4-41
clear mode, 2-11

clear to send, 2-18, 2-19

Area information, 2-6

Coaxial cable shielded with copper/iron, 6-7, 6-11

B coaxial cable specifications, 2-15
backup memory, 4-5, 5-5 Coaxial Cable Stripper, B-11
Baseband, 2-14 ST, B-10
coaxial cables, 2-2, 24, 6-2, 6-7, 6-8, 6-13,
baud rate, 2‘2, 2']4, 3-8 B-2, B-5
bending coaxial cables, 6-13 750, 2-14
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INDEX

bending, 6-13 B Consumed Current, 2-13
cable en.ds tr@atmem, B-4 o ' contact, B-3, B-5, B-8
connecting different types of coaxial cables, 6-10
installation, 6-13 )
installing coaxial connectors, B-1 Conversion Adapter, 2-16, 3-4, 6-7, 6-8, 6-9
junction of coaxial cables, 2-16° A model : T-0298, A-4

model : JZMSZ-W60-(0, A-2 . Conversion connector, 2-16

model : JZMSZ-W61-[1, A-3
parts list, 3-4

window, B-5-

cooling method, 2-12

permissible loss, 6-3 core, B-2

signal loss, 6-3 baring, B-4

transmission loss, 6-3 leading, B-4

treatment of the ends of cables, B-7 . corrosive gas, 2-12
Coaxial Connectors, 2-16 - CP3300, 2-3
coding, 2-14 CP3500, 2-3
coll area, 2-6 CP5500, 2-3
command sequence error, 4-23, 4-27, 4-33 CP9200, 2-3
command transmission influence, 3-13 CPU, 2-3, 32
command transmission time, 3-11, 3-15 CPU Module, 2-3, 3-2

CPU scan, 2-8

common memory error, 2-10, 5-3
CPU Scan and Link Data Transmissions, 2-8

Crimp with press-pliers, B-8

common mode, 2-12

communications parameters, 4-8, 4-10
area, 4-11 .
setting, 4-3 CTS, 2-18, 2-19

Communications Ports, 2-13

crimping tool, B-5

Communications Specifications, 2-14 D
conditions for calculation, 3-8

D-SUB connector, 2-17
diti t bles, 2-15
conditions to use cables Data, 36, 3-9

conforming to EIA RS-232C, 2-14 A data address, 4-18, 4-20, 4-25, 4-28, 430, 4-35
connecting different types of coaxial cables, 6-10 dooox + 3, 4-31, 4-35
dx00x + 4, 421, 4-26

data address error, 4-22, 4-31
Data Bits, 2-14

data link between PLCs, 4-2
conceptual diagram; 2-6

Connecting New Stations to a Channel, 35-6
connecting PC Link Module, 6-6, 6-9
connecting PC Link Modules, 3-3

connecting PC Link to other devices, 3-3

connecting stations, 2-4 link transmissions, 2-2

Connection between devices, 6-7 data reception error, 4-23, 4-27, 4-33

Connection connector, 2-16 Data Save, 4-16

connection with 12C-5F, 6-10 data set ready, 2-18, 2-19

connection with 5C-00, 7C-00, 6-10° datasize, 4-18, 4-20, 4-25, 4-30, 4-35
: 214 doooc + 4, 4-31, 4-36

connector, 2-1 dooocx + 5, 4-21, 426

Construction on Ground, 6-15 error, 4-23, 4-27, 4-33, 4-37

with iron frame, 6-15 ' setting range, 4-21
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data terminal ready, 2-18, 2-19
data transfer, 5-3

data transfer between PLCs, 2-2
debug mode, 4-16

destination address, 4-18, 4-20
dx0ox + 6, 4-22

external appearance, 2-9, 5-2

external appearance and specifications, 2-9

F

F connector, 2-16
installation, B-4

destination CP number, 4-18, 4-20, 4-25, 4-28, model : F-5FB, A-4

4-30, 4-35
dooox + 7, 4-22, 4-26, 4-31, 4-36

destination station address, 4-18, 4-20, 4-25,
4-28, 4-30, 4-35
dooox + 2, 4-21, 4-25, 4-30, 4-35

dimensions, 2-13

DIP switch, 2-9, 2-11, 4.9, 5-2
settings, 5-4

direction of shock, 2-12
Disconnected Channels, 5-6
drain holes, 6-16

DSR, 2-18, 2-19

DTR, 2-18, 2-19

duct cover, 6-12

E

E ground terminal, 6-16

Earlier Yaskawa PLCs, 2-3

Electrical Conditions, 2-12

Electrostatic and Magnetic Shield, 2-15
envircnmental conditions, 6-2

EOF (end of frame), 3-6, 3-9, 3-13
Error Check, 2-14

error contents, 2-10

€TTor processing, 5-6

event, 2-6

Example of Coaxial Cable Grounding, 6-17
Exclusive duct, 2-15

executing flag, 4-22, 4-26, 4-32
Execution Conditions, 4-19, 4-24, 4-29, 4-34
execution standby flag, 4-22, 4-26, 4-32
export, 4-15

nut, B-5
FA Monitor ACGC, 2-2, 2-4
Faulty Stations, 5-6
FBUS communications instructions, 2-2, 2-6
FBUS instructions, 4-30

FBUS MEMOBUS MASTER instruction (MSND),
4-19

FBUS MESSAGE RECEIVE Instruction (RECV),
4-34

FBUS MESSAGE SEND Instruction (SEND}, 4-29
FBUS retry, 4-3

FBUS timeout time, 4-3, 4-10, 4-14

FCS (frame check sequence), 3-6, 3-9, 3-13
ferrule, B-5

FG terminal, 6-16

file data, 4-16

Fitting connector, 2-16, 6-10
installation, B-7

fixed part of the frame, 3-6, 3-9
Flexible conduit, 6-14

frame format, 3-6, 3-9

Frame synchronization, 2-14

function, 2-13
function and system configuration, 2-2

function code, 4-18, 4-20, 4-25
dooox + 3, 4-21, 4-25
error, 4-23, 4-27, 4-33

G

gasket, B-2

General Message, 4-28
transmissions, 2-7

general specifications, 2-12

ground current, 6-19
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INDEX

ground noise, 6-19

ground plate, 6-16
ground resistance, 6-16
separating from the high-voltage panel, 6-18

ground resistance, 6-16

Ground Wire, 6-16 )
separating from the high-voltage control panel, 6-18
shared use with ground plate, 6-17

Grounding, 6-16
Grounding Procedure, 6-16
Grounding the Control Panel, 6-18

Group A panel, 6-17
installing with other panels side by side, 6-19

group address, 4-3, 4-14
Group B panel, 6-17

H
Half Duplex, Start-and-stop, 2-14
half-pitch connector, 2-17
HDLC, 2-14
Header,‘ 3-6, 39

Holding mode, 2-11

holding register, 4-28, 4-31
address, 4-31
read, 4-21, 4-25

Home Key, 4-11

host computer
communications, 2-5, 2-7, 4-38
communications with PP and FA Monitor ACGC,
.22
connecting PC Link, 3-5

hot swapping, 2-13
humidity, 2-12

I1: Execute, 4-19, 4-24, 4-29, 4-34
I2: Cancel, 4-19, 4-24, 4-29, 4-34
import, 4-16

In-pane! Wiring, 6-6, 6-7

Indicator Area, 2-9, 5-2
detailed view, 5-2

Indicators, 2-9
color, 2-10
name, 2-10

indoor panel-to-panel wiring, 6-11
initial state, 4-41

Input and Qutput Definitions, 4-19, 4-24, 4-29,
- 4.34

Insertion loss of PC Link Module, 6-3, 6-4
Installatién Conditions, 2-12

Installation Environment, 6-2

installing equipment, 6-16

Installing PLC Control Panels and Other Control Pan-
els Side by Side, 6-19

insulating material, B-2, B-7
Insulation, 2-14
insullating PLC Control Panel, 6-19

J

JAMSC-120NFB23100, 2-13
JIS B3501, 2-12
JISB 3502, 2-12

Junction connector, 2-16
model : F-A, A4

JZMSZ-120W0200 and JZMSZ-120W0204 connec-
tions, 2-18

JZMSZ-120W0201 connections, 2-18
JZMSZ-120W0202 connections, 2-18
JZMSZ-120W0203 connections, 2-19

L

L-ERR, 2-10, 5-2

L-RX, 2-1¢, 5-2

LTX, 2-10, 5-2

L1,L2, 3-2

Laying Coaxial Cables between Buildings, 6-15
LED Indicators, 2-10

lightening surge, 6-15

Limit size, 4-35
dooexx + 5, 4-36
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Link coils, 2-6, 2-14, 3-6, 4-3, 4-6 Media Access Control Method, 2-14

receive arca, 2-6 MEMOBUS cables, 3-3
reference numbers, 4-12 connector, A-2

send arca, 2-6 specifications, 2-17

Link Data, 2-8, 3-6, 4-6 MEMOBUS command, 4-19
first referix‘;ce, l4-cl’>( 1 message, 4-18
b ta link items, 3-
;‘;Zn Zr_;) ata ik ftems MEMOBUS messages, 4-18
transfer, 4-2 MEMOBUS port, 2-2, 24, 2-10, 3-5
transmission period, 3-12 command transmission time, 3-10, 3-11
transmission processing time, 3-15 response transmission time, 3-10, 3-12
transmission time (Tsnd), 3-8 specifications, 2-14
transmissions, 2-8 transmission time, 3-9
update, 2-8 MEMOBUS protocol, 2-7, 2-14, 4-18
Link Data Reference Numbers, 2-14 communications, 2-4
Link Line. 3-9 MEMOBUS query message, 2-7
command transmission time, 3-10, 3-11, 3-14, MEMOBUS response, 4-19
34? . .. MEMOCON GL120, GL130, 2-3
processing time for transmission, 3-9, 3-13
response transmission time, 3-10, 3-12, 3-14, MEMOCON-SC GLA0, GL60, and GL70, 2-3
3-16 menu cursor, 4-12, 4-17

transmission delay, 3-6, 3-13

S message data
transmission time (Tsnd), 3-9 ©

command transmission processing time, 3-15
Link Memory, 2-6, 4-2 transmission time, 3-11, 3-15

structure, 2-6
Link port, 2-11 Message Transmissions, 2-6, 4-18
link reference allocation area, 4-11 amount of message data, 2-7

Link registers, 2-6, 2-14, 3-6, 4-3, 4-6, 4-11 between PLCs, 22, 2:6

. functions, 2-5
receive area, 2-6 )
influences, 3-12
send area, 2-6

setting, 4-11 " metallic conduit, 6-13, 6-16
bending, 6-14
metallic duct, 6-18

metallic duct, 6-13, 6-16

middle element, 4-22, 4-27, 4-33, 4-37

minimum radius of curvature for coaxial cables, 6-14
model, 2-13

mode! (coaxial cables), 2-15

Model Name, 2-13

message formats, 4-28

link transmissions, 2-6, 2-7
functions, 2-5

logical ring, 5-7
Loopback test, 4-21, .4-25
low-speed scan level, 2-8

Low-voltage electrical duct, 2-15

M ' modem, 2-4
Module mounting screws, 2-9, 5-2
Maintenance, 5-5 M4, A2
Manchester coding, 2-14 Module reset button, 2-9, 5-2
mass, 2-13 Module specification error, 4-23, 4-27, 4-33
maximum transmission distance, 6-4 Module Specifications, 2-13
mechanical conditions, 2-12 : monitor, 2-4
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Mounting Base, 2-13, 6-16 : _ P
MRCV, 4-18 ) -
. Panel-to-panel Coaxial Cable, 3-4, 6-7
MRCYV instruction, 2-7, 4-18 Panel-to-Panel Wi-ring, 6-6
MSND, 4-18 paiameter format error, 4-23, 4-27, 4-33
MSND instruction, 2-7, 4-18, 4-19 L parameter setting error, 4-23, 4-27, 4-33
Multiple access, 4-38 ' | Parity Check, 2-14
' ’ Paste, 4-13
N o X PC Link o
R external diagram, A-1

transmissions, 3-6
PC Link Allocation, 4-8
natural air cooling, 2-12 PC Link Allocation Screen, 4-16
network, 2-2 . activate, 4-8

' PC Link channel 1, 2-3

PC Link channel 2, 2-3
PC Link data, 2-8
PC Link line, 2-7
PC Link Map Screen, 4-8
PC Link mode, 2-11

N:N communications, 2-2, 4-28

new stations, 4-4
noise, 6-15

noise immunity, 2-12
Noise margin, 6-3

Normal mode, 2-12

Normal reception of link data, 4-41 » PC Link Module, 2-2, 2-13, 3-2, 5-2, 67 ’
Number of data items, 3-6, 3-9 check, 5-8

. ; : external diagram, A-2
number of points, 4-12 - model:]JAMSC-120NFB23100, 29, A-2
number of stations, 2-14, 3-8 ) PC Link port, 2-3, 2-10, 5-2
nut, B-2, B-3 specifications, 2-13

PC Link status display, 4-39
PC Link system, 2-3

Nuti, B-7, B-9

Nut2, B-7, B-9 check, 5-9, 5-10

PCLINK-COAX, 2-13
O ' personal computer, 2-17

PGND, 2-18, 2-19

offline, 4-10 Physical Environment, 2-12

online, 4-9 pollution level, 2-12 )

outdoor panel-to-panel wiring, 6-15 Polyethylene sheath, B-7

outer conductor (braid), B-2, B-4 power panel, 6-19

separating from power panel, 6-18

outside diameter of a finished cables; 6-14 .
Power supply and temperature variations, 6-3

overview of function, 2-2 - Power Supply Module, 23, 3-2
overview of MEMOBUS message transmission, 4-18 PP. 2-2

Overview of PC Link, 2-1 PP ERR, 2-10, 52

Overview of PC Link Functionality, 2-5 PP or host computer, 2-3
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PP port, 2-10 Reference error, 4-41
PP RX, 2-10, 5-2 Reference Number, 2-14, 4-3
PPTX, 2-10, 5-2 reference range, 4-26
press bonding position, B-5 register area, 2-6
processing time to transmit the command to the link Remote 1/0 Panel Insulation, 6-19
line, 3-12 Remote PP Function, 4-38
processing time to transmit the response to the link request to send, 2-18, 2-19
line, 3-12

reset button, 2-10, 5-3
reset status or out-of-PC Link, 4-23, 4-27, 4-33

response message, 3-9

Programming Panel, 2-3, 3-2
P120, 2-17

protective ground, 2-18, 2-19
Protocol. 214 response transmission influence, 3-13
rotocol, 2-

setting, 4-38 Rise time, 2-12
PS, 32 RMAP, 4-5
ROM error, 2-10, 5-3
rotary switch, 4-9

PS10, 2-3
Pulse transformer, 2-14

Pulse width, 2-12 route cables, 6-2

routing cables overhead, 6-2, 6-15
‘RS-232C cable, 2-4

R ' : RTS, 2-18, 2-19
Radius of Curvature, 6-14 rubber gasket, B-7
RAM error, 210, 5-3 RXD, 218, 2-19
RAS, 2-14
read (receive) areas, 2-6 S
read coil status, 4-21, 4-25 - Sb and Sc connected, 6-17
Read input register, 4-21, 4-25 scan period, 3-8
Read input relay status, 4-21, 4-25 scan time, 3-7
read map (RMAP), 4.5 self-diagnosis mode, 2-11
READY, 2-10, 5-2 selfsealing tape, 2-16
receive data, 2-6, 4-7 SEND instruction, 2-7
Ol:In progress, 4-20, 4-24, 4-30, 4-34 send-receive buffer, 2-7
8??:;;;6 i '22125" '2:_'2; N 2:_,);, '32_35 sepagigng Coaxial Cables from Other Cables, 6-11,

received data length error, 4-41 separating from high-voltage control panels, 6-18

reception processing time, 3-7, 3-14, 3-16

ting from low-voltage cables, 6-11
destination station, 3-10, 3-11, 3-14, 3-15 separating from low-voltage cables, 6

Trev, 3-7 separating from main circuit cables, 6-11
Recommended Distance between Shielded Coaxial separating from operation circuit cables, 6-11
Cable and Main Circuit, 6-11, 6-12 Separating Wire Ducts, 6-12
RECV instruction, 2-7 setting PC Links, 4-4
reference data, 4-7 setup and maintenance, 5-1
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SGND, 2-18, 2-19
shared memory, 2-6
Sharing Ground, 6-17

sheath trim, B-10
dimensions, B-10

shield not groundable at point Ea or Ed, 6-17
shield treatment, 6-11, 6-12

shielded coaxial cables, 6-17
inside a panel, 6-17 . :
separating coaxial cables from other cables, 6-12

shock resistance, 2-12

signal attenuation, 2-15

signal ground, 2-18, 2-19

Slot numbers, 2-3

solder, B-3

specifying PC Link parameters, 48
Split ring, B-7

Standard, 2-14

station, 2-2

Station 1, 2-3

Station 1 to Station 2 Arrival Time, 3-8
Station 2 to Station 1 Arrival Time, 3-8

station address, 2-4, 2-5, 2-14, 4-8, 5-3
error, 2-10, 5-3
ST#, 4-3
switch, 2-10, 5-2

station search time, 4-4, 4-14, 5-7
Station type, 4-41
Status, 4-40

status error, 2-10
action to be taken, 5-3
display, 2-10

Stop Bits, 2-14
storage humidity, 2-12
storage temperature, 2-12

switches, 2-13
settings, 5-3

switches on front panel of PC Link, 5-3
DIP switch settings, 2-11

Synchronization, 2-14

systemconfiguratiod, 31, 32
example, 3-2
overview, 2-3 _

system flags, 4-20, 4-25, 4-30, 4-35
dooxx + 8, 4-22, 4-26, 4-36 ¢

system start-up, 5-5

system used, 4-25, 4-30, 4-35
4xcoox + 6, "4-26, 4-31, 4-36
register, 4-20

-system using two channels, 3-2.

T

T adapter, 3-4, 6-7, 6-8, 69
model:413592-2, A-3

T connector, 2-16
Teflon desk, B-8
temperature, 2-12

terminator, 2-16, 3-4, 5-6, 6-7 .
model : 221629-5, A-5
with termination resistance of 750, 2-4

Text File, 4-13
export, 4-13
format, 4-14
function, 4-7, 4-13
import, 4-13

thermal expansion coefficient, 6-16

time required to transfer message data between
PLGs, 3-13

time to transmit the command to the link line, 3-12
time to transmit the response to the link iine, 3-12
Timeout, 4-41

Timing, 3-7

Token, 2-2, 2-5, 5-5
check time, 4-4, 4:14, 4-33
cycle time longer than CPU scan, 2-8
cycle time shorter than CPU scan, 2-8
holding time, 2-5, 3-10, 3-14, 4-4, 4-14, 5-6

token packet, 2-2

Token Passing, 2-5, 2-6, 5-5
method, 2-2, 5-5
N:N communication, 2-14

token receive, 2-8, 5-6

token release, 3-7, 3-14
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Token Rotation Time, 3-7, 3-10, 3-11, 3-14

destination station, 3-14, 3-16
Tg, 3-10, 3-14

token transmission time, 3-7

tool list, B-10

top element, 4-20, 4-25, 4-30, 4-35
Topology, 2-14

transitional contact, 4-19, 4-24, 4-29, 4-34

transmission and reception levels, 6-3
Transmission Control Procedures, 35-5
transmission data, 2-5, 3-8, 5-6
Transmission Delays, 3-6, 3-9
transmission distance, 2-2, 2-14, 6-3
Transmission Format, 2-14
transmission mechanism, 2-5, 5-5
Transmission Medium, 2-14
Transmission Method, 2-14
transmission path, 2-2, 2-4
Transmission Processing Time, 3-7, 3-10
Transmission Time, 3-6, 3-9
transmission time calculation, 3-6, 3-9
transmission time on the RS-232C, 3-9
transmission timing, 3-7
Transmissions, 2-2, 2-7

troubleshoot flowcharts, 5-8
troubleshooting procedures, 5-5, 5-8
XD, 2-18, 2-19

U

Underground Pit or Tunnel, 6-15

unshielded coaxial cables, 6-13

\'}

vibration resistance, 2-12

w

W0200 cable, 2-17, 2-18
W0201 cable, 2-17, 2-18
W0202 cable, 2-17, 2-18
W0203 cable, 2-17
W0204 cable, 2-17
WO0205 cable, 2-17
W0206 cable, 2-17

W60 cable, 2-15

W6l cable, 2-15
Washer, B-2, B-7
watchdog timer error, 2-10, 5-3

Waterproof, 2-16

window for entering a file name, 4-15, 4-16

Wiring, 6-1, 6-6

WMAP, 4-5

working time, 2-12

write {send) areas, 2-6

write data, 4-7

write map (WMAP), 4-5
Write multiple coils, 4-21, 4-25

Write muttiple holding registers, 4-21, 4-25

write single coil, 4-21, 4-25
write single holding register, 4-21, 4-25

Y

Yaskawa Standard Coaxial Cables, 2-15
Yaskawa System Controllers, 2-3
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